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Bulb    .    .
Base         .
Outline
Top Cap
Basing

MECHANICAL  DATA
...............  ST-12

........   Small4-Pin,Phenolic

...............       12-6

...............      C1-1

................   4K

ELECTRICAL  DATA

FILAMENT  CHARACTERISTICS
Filament voltage DC        ............
Filament  current       ..............

TYPICAL  OPERATION
DC Voltage Amplifierl

Eta:t!esu:pp:ly¥!:'f;e(g?c?
PlateLoad Resistor      .    .
Platecurrent  (DC)       .   .
Grid No.  2 Current  (DC)
DCvoltageGain2        ..

CHARACTERISTICS
GridNo.1  Current3     .    .
I-incarity4......`

•   ,             NOTES:

0.90 Volts
35Ma

45  Volts
16.5  Volts
-1.6 Volts
100 Megohms

0.33 „a
0.3 „a
125

•.....   ±1.O„„a
......          10Percent

Max.
Max.

1.  Titbe ]bielded fran  all light and external electrical irifounce].
2.  The  rd;!io  LEb / LEc2  i_S  calculated from the  change  in Grid No.1  uoltdge  required to  give

2.0 uolt] increase in Eb.

3.  Ef =  .8 to 1.0 tyolts, Ebb --45 Volts, Eb =  12 Volts,Ecl Adj.,Ec2 --16.5 tyolls, Ib =  .33pa,
Rg1  --   10,000  7negobans.

4.TebpeddeEr:_:r]e4°{!ob,,es:I:#Co"nr",ebefrfbun%r,d#b:x';:ee5:eer%e:;!:c!#,%tgeE:f-#,sV%e'r

Ty|ical  Operating  Conditions.
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OUICIt  REF[R[NCE  DA"

f:babe:esn:t`:vr:y:;itnrEiEeie::::2r:s-i:-tie:

:::a:r5:.:o:far,!f.:.?¥,12g:rl?edctfr:Ssr:a:,i:
shielding and light shielding.
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MECHANICAL  DATA
Bulb.....
Base.....
Basing....
Cathode....
MounptL.=t8e=[°es±`£°?

Permissible   .

.......    T-61/2
E9-1, Small Button, 9  Pin
.......        9CZ
.     .    Coated  Unipotential

.     . Upright or with plate
Majors in Vertical Position
•......         A;ny

ELECTRICAL  DATA

HEATER  CHARACTERISTICS
Heatervoltage, ±5%  (Series/Parauel)     .     .     .   `.
Heater current  (Series/Parallel)       ......
Heater  power  (Series/Parallel)   .......
Heater Cathode Voltage

Heater  Negative  with  Respect  to  Cathode:   `.
Total Dc and peak  ........

Heater  Positive  with  Respect  to  Cathode: 1
bc............
Total D c and peak .......

12.6/6.3  Volts
300/600  Ma     r

3.8/3.8  Watts

.  200  Volts  Max.

.....   100VoltsMax.

.  c   ....  200  Volts  Max.

DIRECT  INTERELECTRODE  CAPACITANCES   (Each  Section)
Grid  to  Plate    .
Input....
Output     .     .     .
GridtoGrid     .
Plate to plate    .
Heater to Cathode

RATINGS  (Design  Center  Values -Except  as  Noted)
Plate  voltage     .     I .........
Peak  Positive  Plate  Voltage2   (Abs.  Max.)
Negative Grid  voltage   ......,
Positive  Grid  voltage     ......
Peak Negative Grid voltage    ....
Peak positive Grid voltage:    ....
AveragepositiveGridcurrent      .     .     .
Peak  positive  Grid  current:!    ....
Average cathode current   .....
Peak  cathode current=   ......
Plate Dissipa(ion

Each  plate       ........
Both  plates      ........

Bulb  Temperature       .......
Grid Circuit Resistance

Fixed   Bii`s         .......-
Cathode  Bias  ........

300  Volts
1000  Volts

75  Volts
3.5  Volts

400  Volts
13  Volts
5Ma

100  Ma
25Ma

3bo  Mil

3.5   Wi`tts       Max.
7.0  wiitts       Max.
120 ,C                M:lx.

0.I   Megtjhm Miix.
0.5  Mc.g()hm Max.

QUICK   REFERENCE   DATA

The   Sylvania   Type   6350   is   a
miniatu're. T-61/2, twin triode de-
signed for use in high speed dig-
ital  computers.   Each  section  of
the 6350 features a high zero bias
plate  current,  sharp  cutoff  and
a separate cathode connection.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

RADIO  TUBI;  DIVISION
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CHARAcmRISThes  (I+ch  Section) 8
auditions:
PGb\b%4¥o°RE......................

Phte current   ..........
Tfansconduceance.........

ff!ffi:=!¥r:  :  :  :  :  :  :  :
8r#¥#:g:#!:=i##::  :  :  :  :
Incefelectrode .Resistance,  Each  Section®
Phce to All  (Mid)    ........
Grid to All  (hdifL)    ........

Time Dependent tharaceristi®

¥¥:tFgi€A!i:>sfp:p¥ct;#T': : :

;8#:#
2000

4%
7.0 Volts
140 Voho

NCxpS:.
I . Heater poiitiue is sot recommended for rdiable opera¢ior..
2. A€ 89{o duly eycle, I megacvcle repedeiee rate.
3. Section aeo¢ &mder test lball be gro.Inded.
4. Witb ptwe volta;ge of 150 uoLes.
'Z.Ww;,i,bbp4%#g:ev°of!,2gvo;it3'bevob,andbeatervoit4geof6.3voitl.catbodepwhivelotwcocwhode

endsltode occws.
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AVERAGE  PLATE  CHARACTERISTICS
EACH  SECTION

SYLVANIA

6350
PAGE  3
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AVERAGE  CHARACTERISTICS
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6350
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Type  6660/6BA6  is  designed  specifically  for  use  in  mobile  communications  equipment.
The  6660/6BA6  may  be  operated  without  serious  degradation  under  normal  variations
in  supply  voltage   as  encountered  with  automotive  electrical  systems.   Also   consistent
with the requirements Qf the equipment, the tube is capable of withstanding appreciable
on-off cycling.

Bulb....
Base....
Outline      .     .     .
Basing         .     .     .
Cathode     .     .     .
Mounting  Position

MECHANICAL  DATA
............      T-51/2

....     E7-1,MiniatureButton7-Pin

............                  5-2

............           7BK

.......      Coatedunipotential
•-......-...             Any

OUI0K   REFERENCE   DATA

Sylvania  Type  6660/6BA6  is
designed  specifically  for  mobile
operation.   It   is   a   T-51/2   semi-
remote  cutoff  pentode  intended
for use as an R-F or I-F amplifier.

Type  6660,/6BA6  possesses  elec-
trical   characteristics   essentially
equivalent to Type 6BA6.

IS

EI.ECTRICAL  DATA

HEATER  CHARACTERISTICS
Heater  voltagel      .............
Heater current   ..............
Heater-Cathode Voltage  ( Design Center Values)

Heater Negative with Respect to cathode    .     .     .
Heater  positive  with  Respect  to  cathode    .     .     .

DIRECT  INTEREI,ECTRODE  CAPACITANCES

Grid No.  1  to Plate
Input.....
Output....

6.3   Volts
300  Ma

100  Volts          Max.
100  Volts          Max.

Shie lded        Unsh ielded
....... 0035

5.5

5.5

RATINGS  (Design  Center Values)
Plate  voltage      ........
Grid No. 2 Supply voltage   ....
Grid  No.  2  Voltage     ......
Plate  Dissipation     .......
Grid No.  2  Dissipation    .....
NegativeGridNo.1  Voltage    .     .     .
Positive  Grid  No.  1  Voltage    .     .     .

•0035   qu„f
5.5    ILprf

5.0  wf

Max.

330  Volts          Max.
330  Volts          Max.

See Rating Chart
3.3  Watts        Max.

0.65   Watts        Max.
55   Volts          Max.
0  volts         Max.

CHARACTERISTICS  AND  TYPICAL  OPERATION
Plate   Voltage      .......
Grid  No.  3  Voltage     .....
Grid  No.  2  Voltage     .....
Cathode  Bias  Resistor      ....
Plate  Resistance   (Approx.)       .     .
Transconductance......
Plate   Current      .......
Grid  No.  2  Current     .....
Ecl  for  Gin = 40  pmhos   (Approx.)

100                   250  Volts
Connected to Cathode at Socket

100                   100  Volts
68                    68  Ohms

0.25                     1.0  Megohm
4300               4400  „mhos
10.8                    11.0   Ma
4.4                    4.2   Ma

-20                -20  Volts

SPECIAL  TESTS  AND  RATINGS
Heater-Cycling Rating

Cycles  of  Intermittent  operation   (Minimum)      ....        2000  Cycles
Ef = 7.5  volts  cycled  for  one  minute  on  and  one  minute  off.
Eb + Ec3 + Ec2  + Ecl = 0  volts.
Ehk = 135  volts  with  heater  positive  with  respect  to  cathode.

Average Transconductance at Reduced Heater voltage    .     .        3500  rmhos
Ef = 5.0  volts,  Eb = 250  volts,  Ec3 = 0  volts,  Ec2  =  100  volts

and Rk = 68  ohms  (bypassed) .

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
Pretid;red  and  Reled]ed.  By  The

TECHNICAL  PUBLICATIONS   SECTION
EMPORIUM,  PENNSYLVANIA

AUGUST,   1960

PAGE   1   OF   3
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SYLVANIA

6660/6BA6
PAGE  2

NOTE:
1.  When  operated  from  a;tttomolive  electr6ca>l  SySteiin],  the  beater  i'nay  be  Sttbjected  to  uoliage  uar6ati,ons  al  great  a]

± 20  tlercent.  Alibo%gb  lt4cb  extreme]  in  beater  voltage  may  be  tolerated  for  Sbori  Period], increaSed  eqaeip7nenl

rehdbilily   cue  be  acb6eued  with  improued  Sttpply  voltage  reg24lation.

AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS
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RATING  CHART
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__^.  s`-I-"`-I-qJgr     engineering  tlata  service       6::;;-f!G\B:ic
Type  6661/6BH6  is  designed  specifically  for  use  in  mobile  communications  equipment.
The  6661/6BH6  may  be  operated  without  serious  degradation  under  normal  variations
in fsupply  voltage  as   encountered   with   automotive   electrical   systems.   Also   consistent
with  the requirements  of  the equipment the tube  is  capable  of withstanding  appreciable
on-off cycling.

Bulb....
Base....
Outline       .     .     .
Basing         .     .     .
Cathode     .     .     .
Mounting  Position

MECHANICAL  DATA
............      T-51/2
....     E7-1,MiniatureButton7-Pin
............                  5-2

............          7CM

.......      Coatedunipotential
•...........            A;ny

ELECTRICAL  DATA

HEATER  CHARACTERISTICS
Heater voltagel    .............
Heater  current      .............
Heater-Cathode Voltage  ( Design Center Values )

Heater Negative with Respect to cathode  .    .    .
Heater Positive with Respect to Cathode   .     .    .

DIRECT  INTERELECTRODE  CAPACITANCES

Grid to plate    .........
Input...........
Output..........

RATINGS  (Design  Center  Values)
Plate voltage    .........
Grid No.  2  Supply voltage    ....
Grid. No. 2 Voltage    .......
Plate  Dissipation       .......
Grid No. 2  Dissipation      .....
NegativeGridNo.1Voltage      .    .     .
Positive  Grid  No.  1  Voltage      .     .     .

6.3   Volts
150   Ma

100  Volts          Max.
100  Volts          Max.

Shielded      Unsh ielded
Max.

330  Volts          Max.
330  Volts          Max.

See Rating Chart
3.3  Watts        Max.

0.55  Watt         Max.
55  Volts          Max.
0  volts         Max.

CHARACTERISTICS  AND  TYPICAL  OPERATION
Class  AI  Amplifier
Plate  voltage   ......
Grid No. 3 Voltage    ....
Grid No. 2 Voltage    ....
CathodeBiasResistof    .     .     .
Plate  current   ......
Grid No. 2 Current   ....
Transconductance....
Plate Resistance  (Approx.)     .
Ecl  for Ib = 10 pe  (Approx.)

100                    250  Volts
. Connected to Cathode at Socket

100

SPECIAL  TESTS  AND  RATINGS
Heater-Cycling Ratings

Cycles  of  Intermittent  operation  (Minimum)      ....       2000  Cycles
Ef = 7.5  volts  cycled  for  one  minute  on  and  one  minute  off.
Eb + Ec2 + Ec5 + Ecl = 0  Volts.
Ehk = 135  volts  with  heater positive  with  respect  to  cathode.

Average Transconductance at Reduced Heater voltage   .    .       3600  prnhos
Ef = 5.0  volts,  Eb = 250  volts,  Ec3 = 0  volts,  Ec2 = 150  volts

and Rk = 100 ohms  (bypassed)

QUICK   REFER[NC[   DATA

Sylvania  Type  6661/6BH6  is
designed  specifically  for  mobile
operation. It is a T-51/2 sharp cut-
off pentode intended for use as a
R-F  or  I-F  amplifier.

Type  6661/6BH6  possesses  elec-
trical   characteristics   essentially
equivalent to Type 6BH6.

SYLVANIA
ELECTRONIC  TUBES

A  Divisioa  of
Sylvania  Elmic  Products  Inc.

RECEIVING TUBE
OPERATIONS

EMPORIUM,  PA.
PTapared  and Reledued Bv Tbe

TBCHNICAI.  PUBLICATIONS  SBCIION
BMPORIUM,  PBNNSYI.VANIA

AUGUST,   1960

PAGE  I  OF  3

File Under
RECElvlNG nrBrs



SYLVANIA

6661/6BH6
PAGE  2

NOTE:
1.  When  operated  from  ¢2ttomot4ue  el,ectrical _SysiemS,  fbe  beater .may `be  ltt?jpcted,  I;o  uolt?g?  u?riat6onl, as  g!?at  al.

+-20  P;rceyLi.  Allbo%gb  ]ttcb  extremes  in _b6ater. uoll`dge may  b.e ;.olerated for  lbori Periods, imcredsed  eqeeipmerli
rel4dbility  can  be  achieved  wi,tb  improfyed  Sttpply-uoltdge  regul¢i¢on.

AVERAGE  PLATE  CHARACTERISTICS
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SYLVANIA

6661/6BH6
PAGE  3

15

AVERAGE  TRANSFER  CHARACTERISTICS
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.  s`-L"```-+Jar     engineering  tlata  service       §;:::`.:-::B!]:.
Type  6662/68]6  is  designed  specifically  for  use  in  mobile  communications  equipment.
The  6662/68]6  may  be  operated  without  serious  degradation  under  normal  variations
in  supply  voltage   as  encountered  with  automotive   electrical   systems.   Also   consistent
with the requirements  of  the equipment  the tube  is capable  of withstanding appreciable
on-off cycling.

Bulb....
Base....

Outline       .     .     .
Basing         .      .      .
Cathode     .     .     .
Mounting  Position

MECHANICAL  DATA
•...........      T-51/2

....     E7-1,MiniatureButton,7-Pin

............                  5-2

............          7CM

.......      Coatedunipotential
•......-....             A;ny

EI.ECTRICAL  DATA

HEATER  CHARACTERISTICS
Heater voltagel    .............
Heater  current      .............
Heater-Cathode Voltage  ( Design Center Values)

Heater positive with Respect to cathode    .     .     .
HeaterNegative withR.espect to cathode   .     .     .

DIRECT  INTERELECTRODE  CAPACITANCES

6.3   Volts
150  Ma

100  Volts          Max.
100  Volts          Max.

Shielded      Unshielded
Grid No.  1  to plate    ........           0.0035
Input:  glto  (h+k+g2+g3+I.S.)   .     .     .
Output:pto  (h+k+g2+g3+I.S.)   .     .     .

RATINGS  (Design  Center  Values)
Plate voltage    ..........
Grid No.  2  Supply voltage    .....
Grid No. 2 Voltage    ........
Positive Grid No.  1 Voltage    .....
Negative Grid No.  1  Voltage      ....
Plate  Dissipation        ........
Grid No.  2  Dissipation       ......

Max.

330  Volts          Max.
330  Volts          Max.

See Rating Chart
0  volts         Max.

55  Volts          Max.
3.3  Watts        Max.

0.65  Watt         Max.

CHARACTERISTICS  AND  TYPICAL  OPERATION
Cla.ss  AI  Amplifier
Plate  voltage   ........
Grid No. 2 Voltage    ......
Grid No. 3 Voltage    ......
Cathode  Bias Resistor    .....
Plate current    .......,
Grid No. 2 Current    .....     `
Transconductance......
Plate  Resistance    ......,
Ecl  for  gin = 10  prmhos  (Approx.)

250  Volts
100  Volts

Connect to Cathode at Socket
80                      80  Ohms

9.2  Ma
3.3  Ma

3600  #mhos
1.3  Megohms

-20  Volts

SPECIAL  ThsTS  AND  RATINGS
Heater  Cycliag Ratings
Cycles  of  Intermittent  operation  (Minimum)      ....        2000  Cycles

Ef = 7.5  volts  cycled  for  one  minute  on  and  one  minute  off.
Eb + Ec3 +  Ec2 + Ecl = 0 volts.
Ehk = 135  volts  with  heater  positive  with  respect  to  cathode,

Average Transconductance at Reduced Heater voltage   .    .       2900  quhos
Ef = 5.0  volts, Eb = 250  volts, Ec3 = 0 volts, Ec2 = 100  volts,

Rk = 80 ohms  (bypassed)

QUICK   REFERENCE   DATA

Sylvania   Type   6662/68]6   is
designed  specifically  for  mobile
operation.  It  is  a  T-51/2  semi-
remote  cutoff  pentode  designed
for use as a R-F or I-F amplifier.

Type  6662/68]6  possesses  elec-
trical   characteristics   essentially
equivalent to Type 68]6.

SYLVANIA
ELECThoNIC  TUBES

A  Division  of
Sylvania  Electric  Products  hc.

RECEIVING TUBE
OPERATIONS

EMPORIUM,  PA.
Preb4red  qnd Rekeaued By Tbe

TEc:HNicAL  puBLic:AIioNs  sEcrloN
EMPORIUM,  PENNSYI.VANIA

AUGUST,   1960

PAGE   1   OF  3
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SYLVAN[A

6662/6816
PAGE   2

NOTE:
1.  W ben  operated  from  automoiiue  electrical .Syftems,  !he  beater .may .be  lu?i:cted,  to  u.oh?gf  uf rpriationJ] a_I_§?eL?_i. _::.

i.iit)-;;;;e-;;.-iltbougb  f2!cb  extremes  in .h;ater` u`olt`dge  may  b,e ;.olerated for  Sbort  Periodl, increased  equipment
relidb-ility   can  be   acdr¢efyed  with  improved   Sttpply-Voltage  regulation.

RATING  CHART
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SYLYANIA

6662/6816
PAGE  3

AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS
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Type  6663/6AL5  is  designed  specifically  for  use  in  mobile  communications  equipment.
The  6663/6AL5  may be  operated  without  serious  degradation  under  normal  variations
in  supply  voltage  as  encountered  with  automotive  electrical  systems.  Also  consistent
with the requirements of the equipment, the tube is capable of withstanding appreciable
on-off  cycling.

Bulb....
Base....
Outline      .     .     .
Basing         .     .     .
Cathode     .     .     .
Mounting  Position

MECHANICAL  DATA
•...........      T-51/2

....     E7-1,MiniatureButton7-Pin
•...........                   5-1

............           6BT

.......      Coatedunipotential
•...........            Any

ELECTRICAL  DATA
HEATER  CHARACTERISTICS

Heater  voltagel         ..........
Heater  current     ...........
Heater-Cathode Voltage  ( Design Center Values)

Heater Negative with Respect to cathode   .
Heater positive with Respect to cathode    .

6.3  Volts
300  Ma

275  Volts          Max.
100  Volts          Max.

DIRECT  INTEREI,ECTRODE  CAPACITANCES
Shielded     Unshielded

Plate Input  (Each section)     ....
Plate  to  plate   .........
Cathode Input  (Each section)     ...,

RATINGS  (Design Center Values)
Peak Inverse plate  voltage     .....
Peak plate current per plate2     ....
DC output current  per plate     ....
Steady State  Peak  Plate  Current Per Plate

2.5    p.prl
•068  „„f

3.4   p,pi

275  Volts          Max.
350  Ma             Max.

10  Ma             Max.
60  Ma             Max.

CHARACTERISTICS
Voltage Drop at Ib = 60 Ma per plate     .....                      10  Volts

TYPICAI.  OPERATION
AC plate voltage per plate    .....
Effective Plate Supply Impedance Per Plate
DC output current per plate    ....

117   Volts
300  Ohms        Max.
9.0  Ma

SPECIAL  TESTS  AND  RATINGS
Heater Cycling Rating
Cycles  of  Intermittent  operation  (Minimum)      ....       2000  Cycles

Ef = 7.5  volts  cycled  for  one  minute  on  and  one  minute  off.
Eb = 0 volts, Ehk = 135 volts with heater positive with respect

to cathode.

NOTES:
1.  Wpen  oper?ie.d fran  autanoiive_electrical  §y_S!ens,_ the  foeater  may  be  Sttbjecied  io

¢#yd.gbe:%t%;%fsorg:Seb%it4`Sp+;,%df,e:.%c%;s£#Sbeoquug##e%#e,%%ffi]e;;y%k¢ge:,a„cob,6Sedvgeed

ouitb  imaproved  Sttpply-uchdge  regulation.
2.  Ma3cimttan durdiiori 0.1  Second.

OUI0K   REFERENCE   DATA

Sylvania   Type  6663/6AL5   is
designed  specifically  for  mobile
operation. It is a T-51/2 duo diode
intended  for  use  in  circuits as a
clipper, clamper, isolator, switch-
ing  device,  detector,  or  FM  dis-
criminator.

Type  6663/6AL5  possesses  elec-
trical   characteristics   essentially
equivalent  to  Type  6AL5.

SYLVANIA
ELECThoNIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  hc.

RECEIVING TUBE
OPERATIONS

EMPORIUM,  PA.
PreDared  armd  ReleaMed  Bv  Tbe

TECHNlcAL  puBLicATioNs  sEcrioN
EMPORIUM,  PENNSYI.VANIA

AUGUST,   1960

PAGE   I   OF  2

Fde  Under
RECEIVING  TUBES



SYLVANIA

6663/6AL5
PAGE  2

AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  OPERATION  CHARACTERISTICS
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in supply voltage as encountered with automotive electrical systems. Also consistent with
the  requirements  of  the  equipment,  the  tube  is  capable  of  withstanding  appreciable
on-off cycling.

Bulb....
Base....
Outline      .     .     .
Basing         .     .     .
Cathode     .     .     .
Mounting  Position

MECHANICAL  DATA
............      T-5y2
.,..     E7-1,MiniatureButton7-Pin
............                 5-3

............           7BZ

.......      Coatedunipotential
•...........            Any

ELECTRICAL  DATA
HEATER  CHARACTERISTICS

Heater  voltagel       ............
Heater current    .............
Heater-Cathode  Voltage  ( Design  Maximum  Values)

Heater Negative with Respect to Cathode    .    .
Heater  Positive  with  Respect  to  Cathode     .     .

6.3  Volts
450  Ma

loo  Volts         Max.
100  Volts          Max.

DIRECT  INTERELECTRODE  CAPACITANCES   ( Unshielded )
Grid  to  plate      ......
Ion:tuptjt:1ptoto(h(##2g#%)3).

RATINGS   (Design  Maximum  Values)
Class  AI  Amplifier
Plate voltage .....,
Grid No. 2 Voltage ....
Plate  Dissipation     .     .     .
Grid No.  2  Dissipation    .     ,
Grid No. 1 Circuit Resistance

Fixed  Bias   ....
CathodeBias    .     .     .

0.4  „„f
8.0  „„f
8.5   prlL1

......           250Volts           Max.

......           250Volts          Max.
12  Watts        Max.
2  Watts       Max.

0.1  Megohm  Max.
0.5  Megohm  Max.

BulbTemperature   (AtHottestpoint)   .......          225   °C              Max.

CHARACTERISTICS  AND  TYPICAL  OPERATION

Platevoltage.........
Grid No. 2 Voltage .......
Grid No. 1 Voltage  .......
Peak AF Grid No. 1 Voltage ....
ZercLsignal plate current  ....

#:Tgfnsafi8%iidp[frt:.C2urcr:nrteht :   :
Maximumiignal Grid No. 2 Current
Plate Resistance  ( Approx. )    ....
Transconductance.......
Load Resistance   ........
Load Resistance  (Pl to p1)  ....
Maxinumsignalpoweroutput.    .    .
Total Harmonic Distortion  ( Approx, )

Single Tube
Class A1

180              250
180              250

-8.5          -12.5
8.5                12.5
29
30

3
4

58,000
3700
5500

2.0

45
47
4.5
7.0

52,000
4100
5000

Push-Pull
Class AB 1

250  Volts
250  Volts
-15  Volts

15  Volts
70Ma
79Ma
5Ma

13Ma
- Ohms
- quhos
- Ohms

-      10'000 Ohms
4.5               10  Watts

8                 8                 5  Percent

QUICK   REFERENCE   DATA

Sylvania Type 6669/6AQ5  is de-
signed specifically  for mobile
operation.  It is  a  T-5y2  beam
power pentode  intended  for  use
as an audio power amplifier.

Type  6669/6AQ5  possesses  elec-
trical   characteristics   essentially
equivalent to Type 6AQ5.

SYLVANIA
ELECTRONIC  TUBES

A  Divisioo  of
Sylvania  Electric  Products  lnc.

RECEIVING TUBE
OPERATIONS

EMPORIUM,  PA.
Preti4ted  and  Released  By  The

TECHNICAL  PUBLICATIONS   SECTION
EMPORIUM,  PENNSYI.VANIA

MAY,  1961

PAGE  1  OF  4

File  Under
REaslvING  TUBEs



SYLVANIA

6669/6A05
PAGE  2

SPECIAL  TESTS  AND  RATINGS
Heater-Cycling  Life  Test
Statistical sample operated for 2000 cycles to evaluate and control heater-cathode
defects. Condition of test include Ef = 7.5 volts cycled for one minute on and one
minute off, Eb + Ec2 + Ecl  = 0 volts and Ehk =  135  volts with heater positive
with respect to cathode.

Average Power Output at Reduced Heater Voltage
Ef = 5.0  volts, Eb = 250  volts, Ec2 = 250  volts,  Ecl = -12.5  volts,
R1 = 5000 ohms, Esig = 8.8 volts  (RMS) .

.     .     4.1Watts

NOTES:
1.  When  opeTa}ed  from  gutomoti4Je  ele_clrical  SySte'r)'is,  the  beater  may  l]e  ]ttbjecied  to  vckage  uariat6on§  ds  great  as  +_2`

t!ercepl.  AIlbottgb  Sttcb  extremeS  in  be¢Ser-uoliage  may  be tolerated f or Sbort Per6odS, incredSed eqttipment rdidbihity  call
be  dcbieued with  inproued  Sttpply-uoltdge  regulation.

AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  PLATE  CHARACTERISTICS

SYLVANIA

6669/6AQ5
PAGE  3
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SYLVANIA

6669/6A05
PAGE  4 AVERAGE  TRANSFER  CHARACTERISTICS
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voltage as encountered with automotive electrical systems. Also consistent with the require-
ments of the equipment, the tube is capable of withstanding appreciable on-off cycling.

Bulb.....
Base.....
Outline....
Basing.....
Cathode....
Mounting Position .

MECHANICAL  DATA
•...........        T-61/2
......   SmallButtonNoval9-Pin
.............         6-3

.............    9BV

........  Coatedunipotential
•............     A:ny

ELECTRICAL  DATA
HEATER  CHARACTERISTICS

Heater voltagel  .............
Heater current    .............
Heater-Cathode Voltage ( Design Maximum Values )

Heater Negative with Respect to cathode.    .    .
Heater positive with Respect to cathode.     .    .

6.3  Volts
650  Ma

.     .           100  Volts          Max.

.     .           100  Volts          Max.

DIRECT  INTERELECTRODE  CAPACITANCES   (Unshielded )
Grid  No. 1 to Plate .
Input.....
Output.....

RATINGS   (Design  Maximum  Values)
Plate  voltage       ........
Grid No. 2 Voltage  .......
Grid No. 2 Voltage supply   ....
Grid No.  3 Voltage .......
Grid No. 1 Voltage

Negative Bias value .....
Positive Bias value   .....

Plate  Dissipation     .......
Grid No. 2  Input     .......
Grid No.  1  Circuit Resistance

Fixed  Bias   ........
Cathode  Bias    .......

Bulb Temperature  ( At Hottest Point)

330  Volts          Max.
.    .     .   SeeRatingchart

350  Volts          Max.
0  volts         Max.

50  Volts         Max.
0  volts         Max.

8.5  Watts        Max.
2.0  watts       Max.

0.1  Megohm  Max.
0.5  Megohm  Max.

210   °C              Max.

!fl

CHARACTERISTICS
Plate  voltage  ..............
Grid No. 2  Voltage  ............
Grid No. 3 Voltage - Connected to Cathode at Socket
Grid No.  1  Bias voltage   ..........
Peak AF Grid No.  1  Signal voltage    ......
Zero signal plate current ..........
Maximum signal plate current ........
Zero signal Grid No. 2 Current  ........
Maximum signal Grid No. 2 Current ......
Transconductance............
Plate  Resistance   (Approx.)   .........
Load Resistance   .............
Total Harmonic Distortion   .........
Maxinum signal power output ........
Ecl for Ib = 10 #a  (Approx.)    ........

250  Volts
150  Volts

-3
3

30
31
7Ma

7.2  Ma
11,000  ulos

0.15  Megohm
7500  Ohms

8  Percent
2.8  Watts

-14  Volts

QUICK   R[F[RENCE   DATA

Sylvania  Type  6677/6CL6  is  de-
signed specifically  for mobile
operatioa.   It  is   a  T-61/2   beam
power pentode  intended  for use
as   an  R-F   power   oscillator   or
amplifier.

Type  6677/6CL6  possesses  elec-
trical   characteristics   essentially
equivalent to Type 6CI.6.

SYLVANIA
ELECTRONIC  TUBES

A  Divisiori   Of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORItJM,  PA.
Prepared   aacd  Released  By  Tbe

TECHNICAL  PUBLIC:AIIONS  SECTION
EMPORIUM,  PENNSYI.VANIA

MAY,  1961

PAGE   1  OF  4

File  Under
RECEIVING- TUBES



SYLVANIA

6677/6CL6
PAGE  2

SPECIAL  TESTS  AND  RATINGS
Heater-Cycling  Life  Tests
Statistical sample operated for 2000 cycles to evaluate and control heater-cathode
defects. Conditions of test include Ef = 7.5 volts cycled for one minute on and one
minute off. Eb + Ec3  + Ec2  +  Ecl  = 0 volts and Ehk =  155  volts with heater
positive with respect to cathode.

Average  Transconductance  at  Reduced  Heater  Voltage     ............    8800  /rmhos

Ef =  5.0 volts, Eb = 250 volts, Ec5  =  0 volts, Ec2  =  150 volts and
Ecl  = -3.0 volts.

NOTES:
1.7eb%:ap:.P%_¢beodu:_r%c¢bute°xS%:}e#;te;%e#.%;::?#ebbee::eire%#fboer:i:::C;%¢ot;I:,°n't%aesevdare¢;tu6%,%eh¢%b#i`¢S;%n

-be  dcbieued with  improved  ]%Pply-uoleage  regulation.

AVERAGE  PLATE  CHARACTERISTICS
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SYLYANIA

6677/6CL6
PAGE  3

AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  PLATE  CHARACTERISTICS
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SYLYANIA

6677/6€L6
PAGE  4 AVERAGE  TRANSFER  CHARACTERISTICS
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Type  6678/6U8  is  designed  specifically  for  use  in  mobile  communications  equipment.
The  6678/6U8  may  be  operated  without  serious  degradation  under  normal  variations
in  supply  voltage  as  encountered   with   automotive  electrical  systems.   Also  consistent
with  the requirements of  the equipment  the tube  is capable  of withstanding  appreciable
on-off  cycling.

Bulb.....
Base.....

Outline          .     .     .
Basing....
Cathode        .     .     .
Mounting Position

MECHANICAL  DATA
•...........          T-61/2

......     E9-1,SmallButton9-Pin
•...........                     6-2

•...........               9AE

........   Coatedunipotential
•......----.                  A:ray

ELECTRICAI,  DATA
HEATER  CHARACTERISTICS

Heater voltagel    .............
Heater  current      .............
Heater-Cathode Voltage  ( Design Maximum Values)

Heater Negative with Respect to Cathode
Total  Dc  and  peak     ........

Heater Positive with Respect to Cathode
DC.....`........

Total Dc and peak  .........

DIRECT  INTERELECTRODE  CAPACITANCES
Pentode  Section
Grid No.  1  to plate    ........
Input:  glto  (h+k+g2+g3+I.S.)   .    .    .
Output:  p  to  (h+k+g2+g3+I.S.)     .    .
Cathode  to  Heater    ........
Triode  Section
Grid  to  plate   ..........
Input:  g to  (h+Pk+Tk+g3+I.S.)      .    .
Output: pto  (h+Pk+Tk+g3+I.S.)    .    .
Cathode to  Heater     ........
Coupling
Pentode Grid No.1  to Triode plate     .    .
Pentode  plate  tQ Triode  plate     ....

RATINGS  (Design Maximum  System)

Plate  voltage       ..........
Grid No. 2 Supply voltage    ......
Grid  No.  2  Voltage     ........
Positive DC Grid No. 1 Voltage .....
Plate  Dissipation      .........
Grid  No.  2  Dissipation    .......

Shielded
.006

5.0
3.5

3.0

6.3   Volts
450  Ma

200  Volts          Max.

100  Volts          Max.
200  Volts          Max.

Unshielded
•01   „#f             Max.
5.0    p.lrf
2.6  wl
3.0   ILllf

0.2    ILprf
0.1   „„f

Tri ode          Pentode
Section           Section

330                     330  Volts
330  Volts

See Rating Chart
0                       0  volts

3.0                    3.0  watts
0.55   Watt

CHARACTERISTICS  AND  TYPICAL  OPERATION

Plate  voltage       .....
GridNo.2Voltage      .     .     .
Cathode BiasResistor   .     .     .
Plate  current       .....
GridNo.2Current     .     .    .
Transconductance....
Amplification Factor     .    .    .
Plate Resistance (Approx.)    .
Ecl for Ib = 10 #a  (Approx.)

Triode          Pentode
Section           Sectiofl

150                     250  Volts
110  Volts

56                      68  Ohms
18                       10  Ma

3.5   Ma
8500                 5200  #mhos

40
5000               400K  ohms
-10                  -12  Volts

Max.
Max.

Max.
Max.

Max.
Max.
Max.

QUICK   R[FERENC[   DATA

Sylvania  Type  6678/6U8  is
designed  specifically  for  mobile
operation.  It  is  a  T-61/2  triode-
pentode intended for VHF OSC/
MIXER service.

Type 6678/6U8 possesses electri-
cal  characteristics  essentially
equivalent to  Type  6U8.

SYLVANIA
ELEC'IRONIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  hc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
Pret]qred  qnd Rdeaied By The

TEc:HNicAL  PUBI.icAlioNs  sBcrioN
EMpoRIUM.  pENNsyrvANiA

AUGUST,   1960

PAGE   I   OF  6

Fie  Under
RECEIVING  TUBES



SYLVANIA

6678/6U8
PAGE  2

SPECIAL  TESTS  AND  RATINGS
Heater  Cycling Ratings
Cycles  of  Intermittent  operation   (Minimum)      .......

Ef = 7.5  volts  cycled  for  one  minute  on  and  one  minute  off.
Eb + Ec2 + Ecl = 0  volts.
Ehk = 135  volts  with  heater  positive  with  respect  to  cathode.

Average  Transconductance  at  Reduced  Heater  Voltage
Pentode  section   ..................

Ef = 5.0  volts,  Eb = 250  volts,  Ec2  =  110  volts,
Rk = 68 ohms  (bypassed)

Average  Transconductance  at  Reduced  Heater  Voltage
Triode   section      ..................

Ef = 5.0  volts,  Eb = 150  volts,
Rk = 56 ohms  (bypassed)

2000  Cycles

4100  +mhos

6800   4tmhos

NOTE:
1.  W'ben  opera;ted  from  a%tounptive  elecSri,cad _]ystem5,  }be  beater `may `be  Saepjfcied`  lo  uolepg?  u?pr6ai6onsT ds  g!eat  ds

+-20  P;rcent.  Altbottgb  S%cb  e¥lremes  i,n _b6ater_ uoll.age may  b.e i.olerated for  ]bort Per6odI, increased  eqtt4Prnent
rel6dbil6Sy  can  be  acb-ieued  uiitb  inproued  lttpplyl-uoltage  regulation.

RATING  CHART
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OF   MAX   GRID   NO.2    SUPPLY    VOLllAGE   RATING
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AVERAGE  PLATE  CHARACTERISTICS
(Triode  Section )

SYLVANIA

6678/6U8
PAGE   3
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AVERAGE  TRANSFER  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS
( Triode  Section )
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AVERAGE  PLATE  CHARACTERISTICS

( Pentode  Section )
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AVERAGE  TRANSFER  CIIARACTERISTICS
(Pentode  Section)
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Type 6679/ 12AT7  is designed specifically for use in mobile communications equipment.
The 6679/12AT7 may be operated without serious degradation under normal variations in
supply voltage as encountered with automotive electrical systems. Also consistent with the
requirementsoftheequipment,thetubeiscapableofwithstandingappreciableon-off cycling.

Bulb.....
Base.....
Outline....
Basing....
Cathode....
Mounting Position

MECHANICAL  DATA
............   T-6%
...... E9-1,SmallButton9-Pin
...,.........    6-2

.............    9A

.......    Coatedunipotential
•............. Any

ELECTRICAL  DATA

HEATER  CHARACTERISTICS

Heater  voltagel     ............
Heater current .............
Heater-Cathode Voltage  ( Design Maxinum Values )

Heater positivewith Respecttocathode.    .     .
Heater Negative with Respect to cathode   .    .

a

Series/Parallel

12.6/6.3  Volts
150/300  Ma

100  Volts          Max.
100  Volts          Max.

DIRECT  INTERELECTRODE  CAPACITANCES   (Unshielded )
Section 12                         Section 22

Grid  to  plate    .....
Input........
Output.......
Grid to Grid ......
Plate to plate    .....
Heater to cathode ....

Grounded  Grid  Operation
Plate to cathode    ....
Input........
Output.......

RATINGS  (Design  Maximum  Values)  Each  Section
Plate  voltage     ................
Positive  Grid  voltage    ............
Negative Grid voltage    ............
Plate  Dissipation   ..............

CHARACTERISTICS  AND  TYPICAL  OPERATION
Class  AI  Amplifier -Each  Section

Plate  Voltage    ........
Cathode Bias Resistor ......
Plate current    ........
Plate  Resistance     .......
Transconductance.......
Amplification Factor  ......
Ecforlb=10pe(Approx.)   .    .    .

0.2  prpf
4.6   ILprf
1.8  „„f

330  Volts
0  Volts

55  Volts
2.8 Watts

100                    250  Volts
270                   200  Ohms
3.7                     10.0  Ma

15,000               10,900  Ohms
4000                  5500  prmhos
6060
-5                  -12  Volts

Max.
Max.
Max.
Max.

OuioK   n[FERENOE   DATA

Sylvania   Type   6679/12AT7   is
designed  specifically  for  mobile
operation. It is a T-61/2 high mu
duo triode  intended  for use as a
grounded   grid   amplifier   or   a
frequency  converter  at  frequen-
cies below 3oo Mc.

Type 6679/ 12AT7 possesses elec-
trical characteristics essentially
equivalent to Type 12AT7.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvaflia  Electric  Products  Iac.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
Prapajred   4nrd  ILele4Sed  fry  The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYI.VANIA

MAY,  1961

PAGE   1   OF  3

File  Under
RECEIVING  TUBES



SYLVANIA

6679/12AT7
PAGE  2

SPECIAL  TESTS  AND  RATINGS
Heater-Cycling  Life  Test
Statistical sample operated  for 2000 cycles minimum to evaluate  and  control heater-
cathode  defects.  Conditions  of  test  include  Ef = 15  volts  (series-heater  connection)
cycled for one minute on and one minute off. Eb + Ec = 0 volts and Ehk =  135 volts
with heater positive with respect to cathode.

Average Transconductance at Reduced  Heater Voltage,  Each  Section   .    .    .
Ef = 10.0 volts, Eb = 250 volts, Rk = 200 ohms  (bypassed) .

4400  #mhos

NOTES:
1.  Vvben  operated  from  antoi'nolive  eleclr¢cal  lyltems,  ibe  be_ater  apay  bg  It4bjecSe¢  to  uchage.  uariat4ons  ds `gr.e2`¢.  as  ±2.0

Percent:Altbo%ib ]aecb exlremeS in beater uoll_age 'may be tolerated I or Sbort PeriodS, i,naredsed eqttipmeat relia;bility  can I)e
dcbieued with  improved  I"Pply-voltctge  regul¢lion.

2.  Section No.1  cormecis to Pi;n$ 6, 7  and 8. Section No. 2 connects lo Pim 1, 2 and 3.

AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS
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Type 6680/ 12AU7  is designed specifically for use in mobile communications equipment.
The 6680/ 12AU7  may be operated without  serious degradation under  normal  variations
in  supply  voltage  as  encountered   with  automotive   electrical  systems.   Also   consistent
with the requirements of the equipment, the tube is capable of. withstanding appreciable
on-off  cycling.

Bulb....
Base....
Outline       .     .     .
Basing         .     .      .
Cathode     .     .     .
Mounting  Position

MECHANICAL  DATA
............      T-61/2

....     E9-1,MiniatureButton,9-Pin

............                6-2

............                9A

.......      Coatedunipotential
Any

ELECTRICAL  DATA
HEATER  CHARACTERISTICS

Heater  voltagel      .........
Heater  current   .............
Heater-Cathode Voltage  ( Design Maximum Values )

Heater Negative with Respect to Cathode
Total Dc and peak    ........

Heater Positive with Respect to Cathode
DC.............

Total  Dc and peak    ........a

Series/'Parallel
12.6/6.3   Volts
150/300   Ma

200   Volts          Max.

100  Volts          Max.
200  Volts          Max.

DIRECT  INTERELECTRODE  CAPACITANCES  (Unshielded )
Section  12          Section 22

Grid   to  plate      .....--.
Input:   (g  to  h+k ,....
Output:   (p to h+k)     ....

RATINGS  (Design  Maximum  Values)   Each  Section
Class  AI  Amplifier
Platevoltage      .     .     .
PlateDissipation     .     .
Grid  Circuit  Resistance

FixedBias   .      .     .
Cathode  Bias   .     .

CHARACTERISTICS  AND  TYPICAL  OPERATION
Class  AI  Amplifier   (Each  Section)
Plate  voltage       .....
Grid  voltage        ........
Plate  current       ........
Transconductance....
Amplification  Factor    .     .     .
Plate  Resistance   (Approx.)
Grid  Voltage  for  lb =  10  4ta   (Approx.)

330  Volts           Max.
3  Watts        Max.

0.25  Megohm   Max.
1.0  Megohm   Max.

SPECIAL  TESTS  AND  RATINGS
Heater-Cycling  Life  Test
Statistical sample operated  for 2000 cycles minimum  to evaluate  and
control  heater-cathode  defects.  Condition  of  test  include  Ef =  15.0
volts   (series  heater  connection)   cycle  for  one  minute  on  and  one
minute  off,  Eb  +  Ec  =  0  volts  and  Ehk  =  135   volts  with  heater
positive  with  respect  to  cathode.
Average Transconductance at  Reduced  Heater Voltage,
Each  section     .....,.......

Ef =  10.0  volts,  Eb = 250  volts  and  Ec = -8.5  volts
1750   prmhos

QUICK   REFERENCE   DATA

Sylvania  Type  6680/12AU7  is
designed  specifically  for  mobile
operation.  It is  a  T-61/2  medium
mu  triode  intended  for  use  as  a
general purpose amplifier,  phase
inverter or  oscillator.

Type 6680/12AU7 possesses elec-
trical    characteristics   essentially
equivalent to Type 12AU7.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   lnc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
PreD4red  and  Rele4]ed  By  The

TECHNICAL  PUBLICATIONS   SECTION
EMPORIUM,   PENNSYLVANIA

AUGUST,   196()

PAGE   1   OF   3

File  Under

RECEIVING  TUBES



SYLVANIA

6680/12AU7
PAGE  2 NOTES:

I .  Vvben  operated  from  atttomoiive   electrical_fyfteun§   }be  beater `may .be  lupjfcte¢  lo  'uohpgf  uppridi6onJ, dS  great  aS
+-20  Pofrceni.  Ajltbot4gb  lapcb  e¥lreunes  in _b;ater. uolt.age may  b`e  i.olerated  for  lborl  Per4odS, increaled  eqttjpmenl

relddbTtliiy   can  be  acbi,eued  av4tb  improued  Sttpply-uoltage  reguldt4on.

2,  Secii,on No.1  connectJ  io Pins  6, 7  and  8. Secti,on No.  2  connects  to P6nS  No.1, 2  dmd  3.

AVERAGE  TRANSFER  CHARACTERISTICS

AMPLIFICATION     FACTOR   (jJ,i
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SYLVANIA
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AVERAGE  PLATE  CHARACTERISTICS
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Type 6681/ 12AX7 is designed specifically for use in mobile communications equipment.
The 6681/ 12AX7 may be operated without serious degradation under normal variations
in  supply  voltage  as  encountered  with  automotive  electrical  systems.  Also  consistent
with the requirements of the equipment the tube is capable of withstanding appreciable
on-off  cycling.

Bulb.....
Base.....
Outline....
Basing....
Cathode        .     .     .
Mounting Position

MECHANICAL  DATA
............         T-61/2
......     E9-1,SmallButton9-Pin

6-2
9A

........   Coatedunipotential
•......-....                A`ny

ELECTRICAL  DATA
HEATER  CHARACTERISTICS

Heater  voltagel      ............
Heater current   .............
Heater-Cathode Voltage  ( Design Maxinum Values )

Heater Negative with Respect to Cathode
Total Dc and peak    ........

Heater Positive with Respect to Catbode
DC.............
Total Dc and peak    ........

Series/Parallel
12.6/6.3   Volts
150/300  Ma

200  Volts          Max.

100  Volts          Max.
200  Volts         Max.

n       DIRECT  INTERELECTRODE  CAPACITANCES  (Unshielded)
Section 12         Section 22

Gridtoplate     .     .
Input  (g to h+k)
Output  (p to h+k)

RATINGS  (Design Maximum Values)  Each  Section
Plate  voltage       .............
Plate  Dissipation     ............
Positive  Grid  voltage       ..........
Negative  Grid  voltage    ..........

CHARACTERISTICS  AND  TYPICAL  OPERATION
Class AI  Amplifier -Each  Section
Plate  voltage      ........
Grid  voltage      ........
Plate  current     ........
Plate  Resistance       .......
Transconductance.......
Amplification  Factor   ......

330  Volts
1.1  Watt

0  Volts
55  Volts

100                       250  Volts
-1                       -2  Volts
0.5                           1.2   Ma

80,000                 62,500  Ohms
1250                     1600  prnhos

100                         100

SPECIAL  ThsTS  AND  RATINGS
Heater-Cycling  Life  Test

:::i£££:afesf=ce9.]ec:£:::jt:£sf:frt2egto]9n%£ESET£=£F5¥lvto?t:V(as[:raitees.g:gt:ro::rnoiet:]£::I)-
cycled for one minute on and one minute off, Eb + Ec = 0 volts and Ehk = 135 volts
with heater positive with respect to cathode.

NOTES:
1.  Vvben  operated  froun  dtttounoiive  elecirieal  §ySteuns  ibe  beater  away  be  sttbjected  io

ayoltage uari;athon] as  great as +-20 Percem¢. Aliboeegb sttcb exlrernes in beaper ayplSage_
away  be tolerated for  SborS Periods, iiureased  equdymem rdichidly  can be  acbieued
with impro4/ed supplyrtyaltJge regul¢Sion.

2.  Section No.1  counecis to Pin$ 6,7  and 8. Seci6on No. 2  connecil to Pin$  1, 2 4¢nd 3.

OuloK   REFERENCE   DATA

Sylvaflia  Type  6681/12AX7  is
designed  specifically  for  mobile
operation. It is a T-6y2 high mu
duo triode intended primarily for
use as an audio amplifier or phase
inverter.

Type 6681/ 12AX7 possesses elec-
trical   characteristics   essentially
equivalent to Type  12AX7.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  lfic.

RECEIVING TUBE
OPERATIONS

EMPORIUM,  PA.
Prap4red  armd Released By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYI.VANIA

AUGUST,   1960

PAGE   1   OF  2

File  Under
RECEIVING  TUBES



SYLVANIA

6681/1ZAX7
PAGE  2

AVERAGE  PLATE  CHARACTERISTICS
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MECHANICAL  DATA

Bulb......
Base.....
Outline....

:::in.gdc     :   :   :   :
Mounting Position

.  Subminiature Butt

ELECTRICAL  DATA

FILAMENT  CHARACTERISTICS
Filament voltage AC or DC   ..........
Filament  current        ..............

RATINGS  (Absolute Maximum)
Plate  voltage     ................
Plate  current      ................
Grid  Resistance     ...............

CHARACTERISTICS  AND  TYPICAL  OPERAT
Filament voltage2 AC      ........
DC plate voltage      ..........
Grid  Resistance     ...........

;i:;i::¥:!i!:#!a;i:LL|(g|:;t:oo::tF::ttt,6ou::pu:;'

NOTES:
1.  Type  6977. tpebes. d!e  des.igne¢  to. be  S.Old.e.re.d-in  and mounted

o'if fyrinted  circuit boards-Sucb  that  the  light  output  §ide§  of

2.  Center tap  of frldment  transformer  grounded.

3   I;|e:ifgs#on;dj,,f„:g!lufn;f#,:,rdp:r]oendo,:nc,eiorddadnbsi!ftegob;i:Za;;d:lecf :g:r:c;lt":cfg:bet

incbe].

®

g§£xgrREi~gREars%ng%L@ife8£:%fgRTeeifse%er+iFrfuIragffi¥se¥:%*.....T-1

QUICK   REFERENCE   DATA

The  Sylvania  Type  6977  is  afa]i¥aet:traeT;dT:8thorvtaf%g'w£StEb::on Flexible Leads
.    . See Diagram
.   . See Diagram
Coated Filament fluorescent   anode,   capable   of
.    .    .    .    Notel...1.0±5%V

;Pfedr:tj;8L£::?in(tEcdepiLg:eedaf:€
applications  in  electronlc  com-:uht:::£tacnadnr:;;i::Snseo::::i;se.§

O.22L

30Ma65Vdc

MAX.I.,"MAX.T'  I

750 HA
1.0 Megohm

'ION

1.0 Volt
50 Volts

.    .    .    .       100,0000hms LICHT  OuTPuT
SECTloN-04"

0 Volt

1t585 „A
-3 Volts

5„A',fodtandParallelloedcb  other a.25"
I

''5'LIN|+ALE8P8Bftt"ED

be  lube]  face  lbe  frorit.

re its bigb  input irripeddace  ari¢
The  6§17  i-S  optimized  for  Side

area  approximately  0.4  x  .181

FIL. I-5
GFilD--03        70-ANcOE
FIL- -2

/-,\LLIGHTOUTPUT-

SYLVANIA
ELECTRONIC  TUBES

A Divisioa  of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,   PA.
PreDared  and Releaied By The

TECHNIC:AL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

OCTOBER,   1963
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AVERAGE  ANODE  CHARACTERISTICS
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SYLVANIA

fiHEH

Bulb      .       .       .
Base....

Outline       .       .       .
Basing         .
Cathode      .
Mounting  Position

MECHANICAL  DATA

•    T-61/2
.       .       .  E9-1,MiniatureButton9-Pin

.6-2

9A
Coated Unipotential

Any

ELECTRICAL  DATA

HEATER  CHARACTERISTICS

Heater  voltage    Series/Parallel     .
Heater  current    Series/Parallel     .
Heater-Cathode Voltage

(Design Center Values)
Heater Negative with Respect to Cathode

Total  DC  and  Peak
HeaterPositivewithRespectt;C;thode

DC
Total  DC  and  Peak

DIRECT  INTERELECTRODE  CAPACITANCES

Section 11

Gridtoplate     .      .
Input g to  (h+k)   .
Output  p  to  (h+k)

a

12.6/6.3   Volts
150/300  Ma

200  Volts     Max.

loo  Volts    Max.
200  Volts    Max.

Section 21
Shielded2     Unshielded     Shielded2     Unshielded

RATINGS  (Design Center Values)  Each Section

Plate  voltage     .

3;asti:ivpigipdatl?:i,a;e  :     :
Negative  Grid  Voltage

CHARACTERISTICS  AND  TYPICAL  OPERATION
Class A]  Amplifier - Each  Section
Plate  volt2.ge.       .
Grid  voltage   .      .
Plate  current   .      .
Transconductance

flT,Elif::itsitoann.:act?I   ..     :

300  Volts     Max.
1.0  Watt     Max.

0  Volts     Max.
-50  Volts     Max.

loo                  250  Volts
-1                   -2  Volts

0.5                      1.2   Ma
1250                 1600   +tmhos

100                    100
80,000           62,500  Ohms

EQUIVALENT  NOISE  AND  HUM  VOLTAGE
(Referenced to Grid -Each Unit)
Average Value3  (RMS)
Maximum  Value4   (RMS)

1.;  :¥:i::

QUICK     R[FER[NOE      DATA

:i:[atsuyr]eva£££agh.Tiny:et#f5tr££Sod:

£':;££gnngedsef%:rasteerv.Ccaetha°sd:Sja]:di£;

:::::g.eT£:Pc]e££teerr%pppeEasheea:::

€:I:.£tih°epei;tp£:n7o°2n5::.fae°:tit.a3[
to   the    12AX7    except    for   im-

Prgved  noise  and  hum  character-
|stlcs.

SYLVANIA ELECTRONIC TUBES

A  Division  of
SYLVANIA ELECTRIC PRODUCTS, Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM, PENNSYLVANIA
Pre|}ared  attd  Released  By The

TECHNICAL PUBI.ICATloNS  SECTION
EMPORIUM,  PENNSYLVANIA

DECEMBER   1958

PAGE  1  OF  4



SYLVANIA
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PAGE  2

NOTES:
1.    Section  No.1  connectl  to  Pjnl  6,  7,  and  8.

Section  No.  2  conneclS  to  Pins  1,  2,  and  3.

2.    Exlerndl  lbield  No.   315   connected   lo   cdtbode  of   lection  under  teSt.

3.g%#rdeedd;"nEfe|_tb2e5of°#°d#;jnffgc°=nd:t.j]°n#e%h=m;6if3lev__dc;7%rd#'be*ncnleec_±°]n3oceHnft;er#gdp=°8;bfdr=2t;d%f]°:ff#o

PJ.

4.    Med]ttred   under   June   condilioi2S   ds  "Auerdge  Value"   except  tbdt  RA  is  unbypdsfed  and  Rg  =  50,000  0bmJ.

®
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SYLVANIA

fiHHH
PAGE  3

C 5 10

.I 0,
Ef=R A1

'E
D VALu E.

a, /
I

// /
>

/ / /
/ / / .a/

/ / /
/ / /

/ / / // / / / 0¢/
/ / / / /

/ / q)I,

./ / / /
/

e(
t)/

6Q
/
/

0                             loo                         200                         300                        400                         500
PLATE    VOLTAGE



AVERAGE  TRANSFER  CHARACTERISTICS
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Bulb     .      .      .
Base.....
Outline....

8::inogdc   .     .     :     .
Mou3:::egrr:3sition

Permissible

EiH
DE

MECHANICAL DATA
.       .       '      ........      T-63/2
.....  E9-1,SmallButton9-Pin
............      6-3

...........        9H

Coated Unipotential

•    .    .   Uprfghtj°nraw+tchrt:::icp#£°or:

............   A;ny

ELECTRICAI, DATA

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Sectiofl  1                    Section  2

Grid  to  plate  ....

En:p:u?teurtgtjo:i:(hiot:k,    :
Grid No.  1  to Grid No.  2
Plate No.  I  to Plate No.  2

HEATER CHARACTERISTICS

Hcatcr voltage    ......
Heater current     ......
Heater power       ......

Series                   Parallel
12.6  ±  5%

450
5.7

MaxLmc:i:T¥C]:;rfe-.€a;td*:t:h:k¥e°s`#jcgtcto.cath:de

Heater Positive with Respect to Cathodel
ne      .......       '       .       .       .

Total  Dc  and  peak     .......

6.3  ±  5% Volts
9cO Ma
5.7 Watts

2cO Volts

.         loo volts

.          2cO volts

RATINGS  (Absolute Maximum Values-Each Section)2
Avcragc Plate Volt
Peak Plate Voltage

a&:
casurcd Bctwecn

Plate  and cathode)I   .......
Gr`dE:cs:I:t[ta:::BT::Svvai|:Cacao.....

3::iFocsq:it;:cvvaii::`    :    :    :    :    :    :

Scvacfa#:s?t:;£ctfg:£gr¢:r:cunrtr,e?t3.    :    :    :    :

A:::(:f:t:'oafa:,tT!is:,;past,,sos:;ation.

Scvacfa€:t€::tog:I:cunrtr.c.nt8:     :     :     :     :     :     :
Grid Circuit Rcsistancc

FixcdBias     .      .
Cathode  Bias     .

Bulb Tcmpcraturc (At hot.tcs.t paint on bulb)

300 Volts        Max.

600 Volts        Max.

loo Volts        Max.
1.0 volt         Max.
300 Volts        Max.
30 Volts        Max,

5.0 Ma             Max.
2cO Ma            Max.
4.5Watts       Max.

8.O watts       Max.
50 Ma            Max.

400 Ma            Max.

9:;¥:8:!=%;;:

OuloK    R[F[RENO[    DATA

The   Sylvania   Type   7044   is   a
high-perveance,   medium-mu,
double triode designed primarily
for  computer  applications.  The
tube   is   characterized   by   high
zero-bias  plate  current  and  ex-
ceptional  freedom  from  the  de-
velopment  of  cathode  interface.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

RADIO  TUBE  DIVISION
EMPORIUM,  PA.

Pr.P.r.a a-I R.I.as.4 8| Tb.
TECIINICAL  PuBLIC^TloNS  SECTION

EMPORluM.  PENNSYLVANIA

NOVEMBER.   19.7

PACE  I  OF  ,
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INITIAL CHARACTERISTICS (Each Sectioa)5
pT_%|c5vv_8:%e¢

Plate Curcnt
Transconductancc  .  .

[EE`i#esa:ito.nnEeac.tor.

Siraftdc¥°:tr:8:{::srtban=af8J:av(:ipuper)0:i)Eabt±bg±o±v[3:y
Ec adjusted for Ic ± +250 4a       ......

120 Volts
-2 Volts
36Ma

10,000 rmhos
19

1900 Ohms
-12 Volts

sOMa

INITIAL CHARACTERISTICS LIMITS  (Raflge Values for Equipmeflt Design)5
Mio.              Max.

Heater Current
Ef ± 12.6 Volts      .............

Plate Current
Ef ± 12.6 Volts; Eb ± 90 Volts; Ec
Adjusted  for lc  ± 250 4ia      ...........

Plate Current
Ef ±12.6Volts;Eb ±120Volts;Ec ±-2Volts   .     .

Cutoff Plate Current
Ef ±12.6Volts;Eb ±150Volts;Ec ±-14Volts       .

Revcrsc Grid Current
Ef±12.6Volts;Eb ±120Volts;Ec ±-2Volts   .     .

Heat£:-±at]h2?8CvE:sk:8: Ehk ± ±  100 Volts  .....

Mln,fr:t?tt':nf,:i`ckte::s:ie:ge:s,|in;5fa(%X:C,,ett#,re:ag:efric:g:a:t:I?:C)

Intermittent Leakageo

TIME DEPENDENT CHARACTERISTIC LIMITS5
Cathode Intcrfacc

Ef ± 12.6 Volts; Eb  ± 85 Volts;
EC  Adjusted for lb  ± 2.0 Ma         ........

Number of Hcatcr cycles7       ...........

410               490 Ma

41                  62 Ma

26                 45 Ma

2cO „a

1.5  Ha

30„a

- Megohms
- Mcgohms

Min.                   Max,

20cO
25 Ohms
- Cycles

NOTES:
I.   He4lcr PoJitiuc not rccomm¢ndcd for reliable operation.

2.   Pulse tcrmS  in accordance with IRE Slarldards on PtilJ¢S..  Dcfinitior"  of Term, PartS I and 11,1951,1952.

3.   Averaging tim  1  millil¢cond unlclS  otb¢rulisc  SPccified.

4.i.,'C,:::.n,#a';.r]~P#;:d":::i,1,°,%Swb:}',bf¢rffisd,"b':nfa2C'p:¢:.+-o°;,1,#b°}o%dba]ifib:¢|,¢S'Sj',i;%ai'#oTahncd''d`,¢o:;in,(b%#,

len  lban  10C7{o.

5.   ELcmcritl  of  the  lcction  rlot  under  tclt  Sb4ll  be  grosirided.

6.   Intcrmitlcnt  lcahagc  Sball bc mcaSurcd uiilb cquipmcnt capable  of dclcctingrcsjStanccS al follouN..

'lc;Sc:::tb,bab4ndnn]1P#5:Om#!g:bim#,'ff2%,in;'5C#,ic,cC:°So;I:oc`:nddS

ofapTpb%x%#:%;;I;%a#:::,:c°o#bde,:"b"b°"'dbcanapp'OximalcbalfsinuSotdof50lolooGforabai¢duraiion

7°i;4#La;ce:°„:o]`#€i°;eb:ap:ero34n',;,"„p£#:`:,;:a#;€°"„ofro%e,:`%i,%b4,:flu-drL]i5oa°dv„°:'„`L'a%°oflf,°b',i:::,:,'nu:L'::g¢E,ir„hpfi,
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AVERAGE  TRANSFER  CHARACTERISTICS

(rf) yoLanEi  rouroi]nenlv

soHirotioiM   NI  (ub)  aowvAonaNoosNut)1

Sl^»JO (dJ) ]OWJSIS"   ]LYld

!!
E==                                                                   LJ

§YL'AHIA

RE

Jrl

PAGE  5

11 I I
IJ 'J
lL I I

LL
I . I
1\\ . I I\ ' /• II\

/~, I\
\ .\ 2! III

5£,-Ill

I
•1 I
\ I\ I

'„ I\
® I /

\ I
`

I
I I\ I

I

I

I I

I [] I \
I 11 I I 1111 I

I 11 I 11II.. I I
0 I 11 I 11 I Ill I

I I I I I I 11I1111 I I



A  Technical  Publication  ol

SYLVANIA  ELECTRIC
PRODUCTS  INC.

EMPORIUM,  PA

RE+



Bulb       .       .       .

Base        .       .        .

Outline        .       .
Basing
Cathode       .       .
Mounting  Position

rl

MECHANICAI.  DATA

T-51/2
....     E7-1,MiniatureButton7-Pin

.5-1

6BT
......          Coatedunipotential
•.-........        Any

ELECTRICAL  DATA

HEATER  CHARACTERISTICS

Heater  voltage  Range      ......
Heater  current  at  Ef  =  13.5   volts         ....
Heater-Cathode Voltage  (Absolute Maximum Values)

Heater  Negative  with  Respect  to  cathode       .
Heater  Positive  with  Respect  to  Cathode       .

12-15     Volts

155     Ma

120    Volts    Max.
120    Volts    Max.

DIRECT  INTEREI,ECTRODE  CAPACITANCES  (Shielded)r

Plate  Input   (Each  Section)
Plate  to  plate         ....
Cathode Input  (Each Section)

RATINGS  (Absolute Maximum Values)

Peak   Inverse  plate  voltage        .      .      .
AC Plate Supply Voltage Per Plate,  RMS
Peakplate  currentperplate     .      .      .
DCoutputcurrentperplate     .      .      .

CHARACTERISTICS

Voltage  Drop  at  Ib =  60  Ma  Per  Plate

TYPICAL  OPERATION

ACplatevoltageperplate        .      .      .
Effective  Plate  Supply  Impedance  Per  Plate
DCoutputcurrentperplate     .      .      .

3.2     p,pf
•026     p.p.i

3.6      p.prf

10    Volts

QUICK   R[F[R[NCE   DATA

The    Sylvania   Type   7055    is    a
miniature,   high   perveance   twin
diode,  intended for use in mobile
communications   equipment.   Fea-
turing a 13.5 volt heater, the 7055
is designed for dependable opera-
tion over the wide range of heater
voltage encountered in this service.

Except  for  heater  characteristics,
the  Type  7055  is  similar  to  the
6AL5.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  IIic.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
Pret>ared   and   Released   By   The

TECHNICAI, PUBLICATIONS SECTION
EMPORIUM,  PENNSYLVANIA

NOVEMBER,   1959
PAGE  I  OF  4

File  Under
RECEIVING  TUBES



2000    Cycles  Min.

SYLVANIA

fiHEE
PAGE  2

SPECIAI,  TESTS

Heater  Cycling  Life  Test
Ef  =  17.0  V;  1  min.  on,  4  min.  off;
Ehk = -150  Vdc

NOTE:

1.   Sbjeld  No.  316  coniiected  to  cathode  of  Section  I/nder   test.
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AVERAGE  OPERATING  CHARACTERISTICS
(HALF  WAVE  RECTIFICATION -SINGLE  DI0DE)
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Bulb     .
Base
Outline
Basing

Cathode      .       .       .

Mounting  Position

MECHANICAL  DATA

I    T-51/2

E7-1, Miniature Button 7-Pin

5-2

7CM
Coated Unipotential

Any

ELECTRICAL  DATA

HEATER  CHARACTERISTICS

HeatervoltageRange      .      .
Heater  Current   at  Ef  =  13.5   volts
Heater-Cathode Voltage  (Absolute  Max;muin vialues)

Heater  Negative  with  Respect  to  Cathode
Heater  Positive  with  Respect  to   Cathode       .

12-15     Volts

150     Ma

120    Volts    Max.
120    Volts    Max.

DIRECT  INTERELECTRODE  CAPACITANCES
(Shielded) 1   (Unshielded)

r`         fnf;:tT:i [tot°(:[ftf+g2+g3+Is )

Output:  p  to  (h+k+g2+g3+I.S.)   .

RATINGS  (Absolute Maximum  Values)
Plate  voltage     .
Grid No.  2  Supply  Voltage
GridNo.2Voltage       .       .`
Plate  Dissipation      .       .

Grid No.  2  Input:
For  Grid  No.  2  Voltages  up  to  165  Volts
For  Grid No.  2  Voltages between

165-330  Volts      .

CHARACTERISTICS
Class AI  Amplifier
Platevoltage     .      .
GridNo.3Voltage       .       .
Grid No.  2  Voltage
Cathode  Bias  Resistor   .
Plate  current     .
Grid  No.  2  Current
Transconductance     .

A         :]ca[tef:res]]:ta=Ce[(o#ar°{A)pprox.)      .     .     .

Max.

330  Volts     Max.
330   Volts     Max.

.    SeeRating chart
2.0  Watts   Max.

0.5   Watt     Max.

.     See Ratingchart

200  Volts
C'onnected to Cathode

150   Volts

180   Ohms

9.5   Ma
2.8   Ma

6200  "mhos
0,6  Megohm
-7  Volts

SYLVANIA

PlillHH

QUICK     R[FER[NO[     DATA

:?:iatsuyr]ev,afi;hTryapnesco7n°d5£ctaficea,
sharp-cutoff  pentode intended  for
use    in    mobile    communications

#;g:ri::i::;;,n:i:h:g;:a;:t:;r;;n:e::e,l!:2:e:edsv!o!:
Except   for  heater  characteristics,
the  Type  7056  is  similar  to  the
6C86.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvaliia  Electric  Products  Iiic.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
Prepared   a;nd   Released   By   The

TECHNICAL PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

NOVEMBER,   1959
PAGE  1  0F  8

File  Uiuler
RECEIVING  TUBES
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SPECIAL TESTS

Heater Cycling Life Test
Ef  =  17.0  V;  1  min.  on,  4  min.  off;
Ehk=-150  Vdc       .      .

Low-Frequency  Vibration :   Ep
G=2.5@25cps     .       .       .

NOTE:
I.   Shield   No.   315   tied   to   cdtbode.

2000    Cycles   Min.

250   mvac   Max.

®

u
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AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS
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RATING  CHART
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Bulb        .        .`      .

Base        .       .

Outline
Basing          .       .
Cathode       .       .
Mounting  Position

SYIVA«lA

nillHE

MECHANICAL  DATA

T-61/2
.     E9-1, Miniature Button  9-Pin

.6-2

.      .       PerDiagram
......       Coatedunipotential

•.......     A;ny

ELECTRICAI,  DATA

HEATER  CHARACTERISTICS

Heater  voltage  Range      ........
Heater  current  forEf=  13.5  Volts      .      .
Heater-Cathode  Voltage  (Absolute  Maximum  Values)

Heater  Negative  with  Respect  to  cathode       .
Heater  Positive  with  Respect  to  Cathode       .

fl

12-15   Volts

155   Ma

120   Volts         Max.
120   Volts         Max.

DIRECT  INTERELECTRODE  CAPACITANCES  (Unshielded)
Section   11        Section  21

Gridtoplate     .      .
Input g to  (h + k)
Output  p  to  (h + k)

RATINGS  (Absolute Maximum Values-Each Section)

Plate  voltage    .
Plate   Dissipation      ...........

Positive   Grid   Voltage       .      .
Negative  Gridvoltage       .      .
Grid  Resistance:

Fixed   Bias         .,.....

Cathode   Bias           ..........

CHARACTERISTICS  AND  TYPICAI.  OPERATION

Class A] Amplifier  (Each Section)

Plate voltage    .
Gridvoltage    .      .
Platecurrent    .      .
PlateResistance        .       .       .
Transconductance    .      .      .

fi           fcm£;:fi::t=n[:a:taor(A;pr;x.)

1-7     prprf

1.6    prprf

0-34   wf

330   Volts
1.0   Watt

0   Volts
-55   Volts

0.5   Megohm  Max.
1.0   Megohm  Max.

250   Volts
-2   Volts

1.25   Ma

61,000   Ohms
1650   prmhos
loo
-5   Volts

QUICK   R[FERENC[   DATA

The    Sylvania   Type    7058    is    a
miniature   high   mu   twin   triode
having separate cathodes.  It is in-
tended   for   use   in   mobile   com-
munications equipment.  Featuring
a   13.5   volt   heater,   the   7058   is
designed   for   dependable   opera-
tion over the wide range of heater
voltage  encountered  in  this  serv-
ice.

Except  for  heater  characteristics,
the  Type  7058  is  similar  to  the
12AX7.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  IIic.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
Pret]ared   and   Released   By   The

TECHNICAL PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

NOVEMBER,   1959
PAGE   1   OF  4

File  Under
RECEIVING  TUBES
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SPECIAL  TESTS

Heater  Cycling  Life  Test
Ef  =  17.0  V;  1  min.  on,  4  min.  off;
Ehk=15ovdc       .      .

Low-Frequency  Vibration2 :  Ep
G  =  2.5   @   25   cps

NOTES:

1.   Sectiori  No.1   connects  to  Pin]  6,  7   dlld  8.

Section  No.  2  connects  to  Pim   1_,  2  and  3.

2.   Section!   connected   in  Pdrdllel.

2000    Cycles  Min.

150   mvac   Max.

RE
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AVERAGE  PLATE  CHARACTERISTICS
(EACH  SECTION)
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AVERAGE  TRANSFER  CHARACTERISTICS
(EACH  SECTION)
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Bulb       .       .       .

Base        .        .        .

Outline        .
Basing          .       .
Cathode
Mounting  Position

MECHANICAI,  DATA

•       T-6l/2
.     E9-1, Miniature Button 9-Pin

...........         6-2

.       Per  Diagram
.      .      .       Coatedunipotential

•       .    Any

ELECTRICAL  DATA

HEATER  CHARACTERISTICS

Heater  voltage  Range     ....
Heater  current  at  Ef =  13.5  Volts       ....
Heater-Cathode  Voltage  (Absolute  Maximum  Values)

Heater  Negative  with  Respect  to  cathode       .
Heater  Positive  with  Respect  to  Cathode       .

12-15   Volts

280   Ma

120   Volts         Max.
120   Volts         Max.

DIRECT  INTEREI.ECTRODE  CAPACITANCES  (Unshielded)

Triode
Grid   to   Plate
Input          .
Output       .

Pentode
Grid   to   Plate
Input           .       .       .
Output...........

Coupling:  Pentode  Grid  No.  1  to  Triode  Plate
Coupling:  Triode  Grid  to  Pentode  Plate      .
Coupling:  Pentode plate  to Triode plate      .      .

RATINGS  (Absolute Maximum Values)

Class  AI  Amplifier

Plate  Voltage   .
Grid  No.   2  Supply  Voltage        .      .
GridNo.2Voltage     .      .      .
Plate   Dissipation           ....
GridNo.  2  Dissipation     .      .
Positive   Grid  No.   1   Voltage      .      .      .
Grid  No.  I  Circuit  Resistance

Fixed   Bias       .......

Self   Bias          .       .       .

2.2    p,prf

2.4    prlLf

0.22   p.pf

Trio de                Pentode
Section                 Section

300                        300  Volts         Max.
300  Volts         Max.

See  Rating  Chart
2.5

0

0.5

1.0

3.0  watts       Max.
1.0  watts       Max.

0  volts        Max.

0.25   Megohm  Max.
1.0   Megohm  Max.

QUICK   REFER[NC[   DATA

The   Sylvania   Type   7060   is   a
miniature    medium    mu    triode
sharp cutoff pentode intended for
use    in    mobile    communications
equipment.  Featuring  a  13.5  volt
heater,  the  7060  is  designed  for
dependable   operation   over   the
wide  range  of  heater  voltage  en-
countered  in  this  service.

Except  for  heater  characteristics,
the  Type  7060  is  similar  to  the
6AU8.

SYLVANIA
ELECIRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
Pret)area   and,   Relea,sod   By   The

TECIINICAL PUBLICATIONS  SECTION
EMPORIU`M,  PENNSYLVANIA

NOVE`MBER,   1959

PA'GE   1   OF   13

File  Under
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(Class  C  Amplifier)
Plate  Voltage
Grid  No.   3  Voltage       .
GridNo.   2Voltage       .      .
Negative  Grid No.  1  Voltage
Positive  Grid  No.   1  Voltage
Plate  current        .      .
Grid  No.   2   Current
Grid   No.   1   Current       .      .
PlateDissipation        .       .       .
Grid   No.   2   Dissipation       .
Grid   No.   1   Circuit   Resistance

CHARACTERISTICS  AND  TYPICAL  OPERATION

(Class  AI  Amplifier)

Plate  voltage       .....
Grid  No.   2   Voltage        ......
CathodeBiasResistor      .       .       .
Amplification   Factor        .....
PlateResistance   (Approx.)        .       .       .       :
Transconductance......
Plate   current        .......

Grid  No.   2  Current       .      .
Ecl  for  Ib  =  loo  4a  (Approx.)      ........

(Class  C  Amplifier)
Plate  voltage       .
Grid  No.  3     .....

GridNo.  2  Voltage          .      .
GridNo.1  Voltage          .      .
Plate   current        ....
Grid  No.   2  Current        .      .
Grid  No.  1  Current  (Approx.)
Driving  Power   (Approx.)
Poweroutput      .      .

SPECIAI.  TESTS
Heater Cycling Life Test

Ef  =  17.0  V;  1  min.  on,  4  min.  off;
Ehk = -15o  vdc       ....

Low  Frequency  Vibration:  Ep
G =  2.5  @  25  cps

Triodesection   .      .      .
Pentode  section       .      .      .

Triode
Section

150

150

40
0.0082

4900
9.0

-6.5

(CCS)
RFPowet£=dp.&OSC:

FM  RF  Power  Amp.

300     Volts         Max.
0     Volts         Max.

150     Volts          Max.

50     Volts         Max.
o    Volts         Max.

20     Ma             Max.
7     Ma             Max.
3     Ma             Max.

.       .          2.75     Watts         Max.
.           0.8     Watt          Max.
.           0.1     Megchm  Max.

RF Power Amp. & Osc.1
and

FM  RF  Power  Amp.

200            250            300     Volts

Connected to Cathode
85              105              125
-7           -9         -11
11                  15                 20

3.2             4.5                  6     Ma
0.9               1.2               1.6      Ma

9               15               25      Mw
1.3              2.1               3.5      Watts

2000    Cycles    Min.

150   mvac   Max.
250   mvac    Max.
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NOTE:

1.   Key-down  conditions  Per  ti/be  without  amplitude  modwldtjon.   Amplit„de   modiilation   eSsentially   negdtiue   rndy
be  u!ed  if  lbe  Positive  Peak  of  the  audio-frequency  enuelope  doeJ  not  exceed  115°fro  of  the  carrier  conditions.

AVERAGE  PLATE  CHARACTERISTICS
(TRIODE  SECTION)
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AVERAGE  TRANSFER  CHARACTERISTICS
(TRIODE  SECTION)
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AVERAGE  TRANSFER  CHARACTERISTICS

(TRIODE  SECTION)
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AVERAGE  PLATE  CHARACTERISTICS
(PENTODE  SECTION)

CURRENTS  IN  MA
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AVERAGE  PI.ATE  CHARACTERISTICS
(PENTODE  SECTION)
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0

AVERAGE  PLATE  CHARACTERISTICS
(PENTODE  SECTION)
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AVERAGE  TRANSFER  CHARACTERISTICS
(PENTODE  SECTION)
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AVERAGE  TRANSFER  CHARACTERISTICS
(PENTODE  SECTION)
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AVERAGE  TRANSFER  CHARACTERISTICS
(PENTODE  SECTION)
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GRID  NO.  2  RATING  CHART
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AVERAGE  CONSTANT  CURRENT  CHARACTERISTICS
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Bulb       .       .       .

Base       .

Outline        .       .
Basing          .       .
Cathode       .       .
Mounting  Position

MECHANICAL  DATA

•........         T-51/2

.      .      .         E7-1,   Miniature  Button   7-Pin
.         .        5-2

.      .         7EW
......        Coatedunipotential
•........-                A;ny

ELECTRICAI,  DATA

HEATER  CHARACTERISTICS

Heater  voltage  Range      ........
Heatercurrent  atEf=13.5  Volts       .      .      .
Heater-Cathode  Voltage  (Design  Maximum Values)

Heater  Negative  with  Respect  to  Cathode
Total  Dc  and  peak      ......

Heater  Positive  with  Respect  to  Cathode
DC...........

Total  Dc  and  peak      ......

12-15   Volts

90Ma

loo   Volts         Max.

50   Volts         Max.
100   Volts         Max.

f`      DIRECT  INTERELECTRODE  CAPACITANCES  (Shielded)1

Grid  No.   1   to  Plate
Input....

Output        .      .      .

RATINGS  (Design Maximum Values)

Plate  voltage         ....
Grid  No.   2   Supply  Voltage
GridNo.2Voltage    .      .      .
PlateDissipation         .      .      .
Grid   No.   2   Dissipation        .
Positive  Grid  No.   1  Voltage
Cathode   Current
Grid  No.   1   Circuit  Resistance

a

0.03  #rf           Max.
4.4   Jquf

2.74   prp.i

.          180   Volts         Max.
.       .       .           180   Volts          Max.

See  Rating  Chart
.      .      .           2.0   watts        Max.

0.5   Watts        Max.
0   Volts         Max.

20   Ma             Max.
.           0.5   Megohm  Max.

CHARACTERISTICS  AND  TYPICAI.  OPERATION

Plate   voltage          ...........           125   Volts
GridNo.   2Voltage        .      .      .                                                              80   Volts
Grid  No.   1   Voltage         .........- 1.O   volt
Plate   current          ............              10   Ma

Grid  No.  2  Current    ...........            1.4   Ma
Transconductance          ...........        8000   #mhos
Plate  Resistance     ............       0.125   Megohm
Ecl  for  Gin =  100  #mhos  (approx.)    ......- 5   Volts

QUICK   REFERENCE   DATA

The   Sylvania   Type   7167   is   a
miniature,   sharp   cutoff   tetrode
intended  for  use  in  mobile  com-
munications    equipment.    Featur-
ing  a  13.5  volt  heater,  the  7167
is designed for dependable opera-
tion over the wide range of heater
voltage encountered in this service.

Except  for  heater  characteristics,
the  Type  7167  is  siinilar  to  the
6CY5.

SYLVARA
EI,EorRONlc TUBEs

A  Division  of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
Pre¢ored  and   Released   By   The

TECHNICAL PU13LICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

NOVEMBER,  1959
PAGE  1  0F  6

File  Under
RECEIVING  TUBES
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SPECIAL  TESTS

Heater  Cycling  Life  Test
Ef  =  17.0  V;  1  min.  on,  4  min.  off ;
Ehk = -15o  vdc       .....

NOTE:

1.   Sbjeld  No.   316  connected  to   cdtbode.

2000    Cycles   Min.

u
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AVERAGE  PI,ATE  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS

5 06

)

Ef      =RATED   VALUE

Eb    =  125  VOLTS
Ec2= 80  VOLTS
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RATING  CHART
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Bulb           .       .       .

Base             .        .        .

Outline    .       .       .
Basing       .       .       .

Cathode
Mounting Position

MECHANICAL  DATA

•........            I-61/2

.      .      .      E9-1,  MiniatureButton9-Pin

..........              6-2

•.........           9JT

......     Coatedunipotential
•......         A:ny

ELECTRICAL  DATA

HEATER  CHARACTERISTICS
Heater  voltage          ..........
Heater  current          ..........
Heater-Cathode Voltage  (Design Maximum Values) 1

Heater Negative with Respect to Cathode
Total   Dc   and   peck       ......

Heater  Positive  with  Respect  to  Cathode
DC...........

Total   Dc   and   peak       ......

6.3   Volts
450  Ma

200  Volts

100  Volts
200  Volts

ft       DIRECT  INTERELECTRODE  CAPACITANCES  (Unshielded)
Triode Section
Grid  to  plate      ........

Input:  g  to  (h  +  k)      ......
Output:  p  to   (h +  k)        .....

Pentode  Section
Grid  No.   1  to  plate      ......
Input:   glto  (h+k+g2+g3+Is)     .      .
Output:  pto  (h+k+g2+g3+Is)     .      .

RATINGS  (Design Maximum Values)1

Plate  voltage      ....
Grid No.  2  Supply Voltage
GridNo.  2Voltage      .      .
Positive Grid No.  1  Voltage
PlateDissipation      .      .       .
Grid  No.  2  Dissipation      .
Grid  Circuit  Resistance

Fixed  Bias
CathodeBias    .       .       .

th

2.0  urf
2.3    prprf

0.3    lLILf

•06  wf
5.0    prlLf

2.0   „4`f

Triode section    Pentode section
.           330                           330   Volts

330   Volts
See Rating Chart
0                           0  volts

.           2.4                          3.0  watts
0.6  Watt

Max.

Max.
Max.

Max.
Max.
Max.

0.5                        0.25   Megohm  Max.
1.0                          1.0  Megohm  Max.

CHARACTERISTICS  AND  TYPICAL  OPERATION

Platevoltage      .      .
Grid  No.  2  Voltage
Grid No.  1  Voltage
Cathode  Bias  Resistor

Triode section    Pentode section
215                    loo          220   Volts

50          130   Volts
no.5                               -Volts

1000            62   Ohms

QUICK   REFERENO[   DATA

The   Sylvania   Type   7199   is   a
triode-pentode designed primarily
for  High  Fidelity  audio  applica-
tions. The pentode section is par-
ticularly   suited   to   preamplifier
service while the  triode section is
intended  for  use  as  a  phase  in-
verter.

Type  7199  features  exceptionally
low hum and noise output.

SYLVANIA
ELECTRONIC TUBES

A   Division  of
Sylvania   Electric   Products,   Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM, PENNSYI,VANIA
Preoared  and  Released  By  The

TECHNICAL PUBLICATIONS SECTION
BMPORIUM,  PENNSYLVANIA

AUGUST,   1959

PAGE   1   OF   8    -



CHARACTERISTICS  AND  TYPICAL  OPERATION  (Cont'd)

Plate  current        ....
Grid  No.   2   Current       .      .
Transco nductance       .
Amplification   Factor        .
Plate Resistance    ....
Ecl  for  Ib =  10  ra  (Approx.)

SYLVANIA

ELmill
PAGE  2

Triode section    Pentode section
9.0                         1.1           12.5     Ma

0.35             3.5    Ma

2100                  1500        7000    #mhos
17

.0081                      1.0           0.4    Megohms
-40                -4         -  Volts

EQUIVALENT  NOISE  AND  HUM  VOLTAGE  (Referenced to Grid)

Average Value
Maximum  Value

Triode section2    Pentode section3
10                             35    #Volts  rms

.           150                            100    HVolts   rms

NOTES:

1.  Design-Maximum  Ratings  are  limiting  udlt/es  of  oper¢t.ing  dud   eiivironmeiitdl   condjtjons  dpplicdble   to   a  bogey

electron  device  of  a  Specified  type  ds  defined  by  its  Publ.i]bed  data,  and  lbould  not  be  exceeded  milder  I be  urol.Sf

Probable   conditions.

Tbe`deuice  manufacturer  cboose]  tbele  vdl"el  to  Prouide  dcceptdble  !eruicedbilify  of  the  detJice,  fdbji2g  re]PollI.I-

17ility  for  the  eff ects  of  cbunges  in  operating  condit;onf  due  I o  a;drjdtionl  ill  deujce  cbdrdcteri]ticl.

The  eq#ipment  ananufdcturer  §bould  deSign  So  that  in.ilicilly   di2d   tbrougbout   life   no   design-max.iiiunn  iid[ae  for

the   irltended   Seruice   iS   exceeded  oujtb   a  I?ogey   deu.Ice  Hndei.  fbe  ouorsf  Probable  operdl.nig  (oiid.if.iolil  u'.i[b  re`Jpe(I

lo  Sapply-uoltdge  udridtion,  equipment  component  udridfioii,  equip7iieii[  coiifrol   ddjwsfmelif .  Ioritl   i'drjdl.ioli.  i.igndl

uarialion, and  environmental  conditions.

2.   MedSured  tinder  the  following  coleditjorll:  Ef  =  6.3  Vac;  (e}l/er-fop  of  bedler li.dn5forl»er  gI.oullded: Ebb  =  2S0

Vdc;   RL=  0.1    Megobm,.   Rhe=  1500   olmJ,.   Rg=  50,000  obl}lf ;  F  =  25  lo   10,900   [P.I.

3.   Medswred  under  lbe  following  conditions..  Ef  =  6.3  Vac;   Celilel.-lap   of   bedlel.   lrdll.ffornier   gI.owni]t'tl:   Ebb  =
250Vdc,. RL= 0.1  Megobm;  Ecc2  =  250Vdc; Rg2  =  330,000  obou:  Cg2  =  0.22  r`f:  RE =  1200  obnu; Rgl =
50,000  ohms;  F  =  25  to  10,000   CPI.

u
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AVERAGE  PLATE  CHARACTERISTICS
(Triode Section)

a

a

I

'\
a

® \ \
a, 'J\ \
1, \

IllJISaIllLaa=1'-LJJ

\
a \

\

\ \
®`

` \` \\
\ \
\ \\ \

\\ \ \
\\ \
\\ \
\

?` \
\
\\ \

\

I
\ \

.I
e 0

` \
3 \\ \

\
\

\
\

\
a                                   tf,                                   a                                   ur)
Cu

VN   Nl   |NJt]t]no



SYLVANIA

7199
PAGE  4

AVERAGE  TRANSFER  CHARACTERISTICS
(Triode  Section)

C 9 8

Ef   =   RATED   VALUE
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AVERAGE  PLATE  CHARACTERISTICS
(Pentode  Section)
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AVERAGE  TRANSFER  CHARACTERISTICS
(Pentode  Section)
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AVERAGE  TRANSFER  CHARACTERISTICS
(Pentode  Section)
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RATING  CHART
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Bulb     .

Base
Outline       .       .       .

Basing          .       .       .

Cathode     .
Mounting  Position

MECHANICAL  DATA

•    T-61//2

E9-1, Miniature Button 9-Pin
6-2

9DA
.      Coated unipotential

•Any

ELECTRICAL  DATA

HEATER  CHARACTERISTICS

Heater voltage Range.      .
Heater Current at EF =  13.5  Volts
Heater-Cathode Voltage  (Design Maximum Values)

Heater Negative with Respect to Cathode
Total DC and Peak  .

Heater  Positive  with Respect  to  Cathode
DC......,

Total DC and Peak

12-15   Volts

210   Ma

200  Volts  Max.

100  Volts  Max.
200  Volts  Max.

DIRECT  INTEREI.ECTRODE  CAPACITANCES  (Unshielded)

GridNo.1toplate     .      .
Input     .
Output
Coupling:
Triode  Grid  to  pentode plate       .      .
Pentode Grid No.1  to Triode  plate.      .
PentodeplatetoTriodeplate       .      .      .

RATINGS  (Design Maximum Values) 1

Platevoltage.      .      .
Grid No.  2  Supply Voltage    .
GfidNo.  2Voltage    .      .
Positive  Grid No.  1  Voltage  .
PlateDissipation.       .       .

Grid No.  2  Dissipation     .
Grid No.  1  Circuit Resistance

FixedBias      .       .       .
Cathode  Bias   ....

a

Pentode
Section
0.4 Max.
7.0

2.4

Triode
Section

Triode            Pentode
S ection             S ection

530                  330  Volts     Max.
330  Volts     Max.

See Rating Chart
0                      0  volts    Max.

2.8                    2.3  Watts    Max.

0.55  Watts    Max.

0.5                 0.25   Meg.     Max.
1.0                     1.0   Meg.     Max.

SYIVAHIA

7258

QUICK      HEFER[NCE     DATA

:h::?I:¥:a#cfo:netn:tj¥eia:¥:mfd:I:ur£

:::::t::::d::v::;¥;:,i:e::;h::!ii!::ii;::;:i:ia::ui:

i§(§Li;:lil:t:i;Cna:my:Ei:y%::i:£T:;i:7;2:5n:

SYLVANIA ELECTRONIC TUBES

A  Division  of
SYLVANIA EI.ECTRIC PRODUCTS, Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM, PENNSYLVANIA
Prepared and Released By The

TEcllNicAL puBLlcAITioNs  sEc'rioN
EMPORIUM,  PENNSYLVANIA

DECEMBER   1958

PAGE   1  OF  7
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CHARACTERISTICS  AND  TYPICAL  OPERATION

NOTES:

Platevoltage      .      .      .
GridNo.2Voltage        .      .
Grid  No.  1  Voltage        ....
Cathode  Bias  Resistor     .
Plate  Current
Grid  No.  2  Current
Transconductance      .      .       .

£i:t:L#:#s:t°a%:i:a:gxerpfporr°¥b)=2opra(appr°X)
Plate Current at Ecl  = -3 Vdc, RK =  0   .

Triode
Section

150

-5

.15

4500
.21

.     4700
-17

Pentode
Section

125   Volts
125   Volts

Volts
56  Ohms
12Ma

3.8  Ma
7800  prmhos

170,000  Ohms
-6  Volts
1.6  Ma

1?i;:8:n;:;;;g;#;emocfo#;,:i;,:8c#ed]tzymp'et2:%ed#fd°bfy°2!:rp#]#Sbdr:ddedn¢;:r,°"¢'nndentSdbJo:L°dnd:i::";eapepx]:Ce:bd]eedt°u„dd:r°8tebye

Tnbbej,j#;U;Coer#b:ne#Cc;%;ccbbd°,:;::jt,:e:;e::;:ne;tc°onpdt;t°juojndsedd;:e|otdub;%tejrou;Scejdnbj!jetuy„°efctbbderddcet:::Set'jctsd.Iejn8reJP°n-

Tfebot:;po:;:%#p#;:d#t;]iftf%:af#oent:r:orq:::p:#e;ndtf,]fceeoore#r:or]d##;##,;#z:#„:;;.

u
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AVERAGE  PLATE  CHARACTERISTICS
(TRI0DE  SECTION)
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AVERAGE  TRANSFER  CHARACTERISTICS
(TRIODE  SECTION)
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AVERAGE  PLATE  CHARACTERISTICS
(PENTODE  SECTION)
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AVERAGE  TRANSFER  CHARACTERISTICS
(PENTODE  SECTION)
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RATING  CHART
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Bulb.....,
Base.....,
Outline....,

E::inogde     :   :   :   :    :

31h::!ti:5#rt::i:n

MECHANICAL  DATA
.................     T-61/2
.......   E9-1,MiniatureButton9-Pin
..................       6-2

..................   9DE

:   :   :   :   :   :   :   :   :   :   :   fo.at:d.u:i?o:enAtia;
.................  Notel

ELECTRICAL  DATA

HEATER  CHARACTERISTICS
Heater  voltage       .....................
Heater  current       .....................
Maximum Heater-Cathode Voltage  (Absolute Maximum Values)

Heati[oTa|egDat:VaenTitphea¥sP:Ct.t?fat.h:d:........

Heati[o:a:Si;£€ea:ithpe¥±Spe:t:o.C?th.o€e.........

6.3  Volts
335  Ma

120 Volts

60 Volts

DIRECT  INTERELECTRODE  CAPACITANCES  (Unshielded)

rl

EiE

Grid to cathode +  Heater     ....
Plate to cathode +  Heater    ....
Grid to Cathode + Heater +  Shield
Plate to Cathode + Heater +  Shield
Plate to  Grid      ..........
Plate to  cathode       ........
Plate to  shield        .........
Cathode to Heater         .......

Plate  to  plate     ................
Grid  to  Grid       ................
Plate to  Grid  (Either section)     .........
Grid to  cathode  (Either section)        .......

Grounded Grid Operation

Plate to Grid  +  Heater +  Shield      .......
Cathode to Grid +  Heater +  Shield        .....

Section  1      Section
3.1                              3.1
0.5                          0.4
3.1                               3.1

1.75                         1.65
1.4                          1.4

0.18                       0.18
1.3                              1.3

2.6                          2.7

Between
Sections

Section  1      Section 2

3:33:

RATINGS  (Absolute Maximum Values-Each Section)

3i:::#:8:(fbolf%#e).   :   :   :   :   :   :   :   :   :   :   :   :   :   :

3i::: E:s[::pgaetioL  {Bati I;ia.te;) in;xi.mLri   .   :   :   :   :   :   :   :   I

5i:::Bi::i3::i::  (B?t??la.tes.)  .    :    :    :    :    :    :    :    :    :    :    :    :    I

Sir:f £:ss:i::;::       :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   ,
Peak  cathode current2     ................,
Negative  Grid  voltage     ................,

gii!gle:?:p:::iteu::::;::'t:g:2.   :   :   :   :   :   :   :   :   :   :   :   :   :
Fixed  Bias        ...................,
Self Bias       .....................

550 Volts
400 Volts
250 Volts
2.2 Watts
2.0 Watts

1.65 Watts
.03 Watts
22Ma

110 Ma
110 Volts
200 Volts
165  OC

0.5 Megohm
1.0 Megohm

OUICIt   REFERENCE   DATA

Es::e&;:ini:,ii:T#:::::3go::,dhi:f::

ij:i:n;l¥:::,iv:iefe!¥::i:;:ei;,t;::::

i;:;;,:iy!;fj.;n:a;I::o;3;?:rig,:aorsni;:t.ia:

SYLVANIA
ELECTRONIC  TUBES

A Divisioa  of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,   PA.
Prebared and Released By Tbe

TECHNICAL  PU13LICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

JUNE,   1963

PAGE  1  0F  4
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CHARACTERISTICS  AND  TYPICAL  OPERATION

:I:itdey:lltt:g:      :    :   :   :   :   :    :   :   :   :   :    :   :   :   :   :   :    :   :   :
Plate  current       ....................
Cathode  Resistor         ..................
Transconductance..................

£qmurptfai:::£°NnofsaectR°:sis;a;ce.4  .   :   :   :   :   :   :   :   :   :   :   :   :   :
Noise  Factors       ....................
Input Damping  (F  =  loo mc/s)         ...........

1003
+9

15

680
12,500

33

90 Volts
0 Volts

12Ma
120 Ohms

11,500 #mhos

250                      -Ohms
4.6                     -db

3000                      -Ohms

NOTES:

AVERAGE   PLATE   CHARACTERISTICS
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AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  ThANSFER   CHARACTERISTICS
a •. I
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Ef   .  RATED  VALUE
\
\

Eb .  90  VOLTS
a\

\

I I|l||J

5                                     ro                                    15                                   20

CUFtFtENT   IN   VA

AVERAGE  TRANSFER  cHARAcrERlsTlcs
..

Ef  .   RA VALIJE
I
I Eb  .  IsO VOI=TS
I

`
\

\

•

50cO



HUM  CRITERIA
The  hum  level  at  the  plate  averages   1.2   millivolts  when  used  as  a  normal  voltage
amplifier with a stage gain of 340 and the 6.3 Vac heater supply balanced to ground for
minimum hun.

The stage gain of 340 is obtained with a supply voltage of 250 volts, a plate resistor of
270,000 ohms, a grid No. 2  resistor of 680,000, a grid No.  1  resistor of  100,000  ohms, a
cathode  resistor   (bypassed)   of  1,000  ohms  and  a  following  stage  loading  resistor  Of
10 megohms.  (Loading resistance of VTVM.)

By utilizing the R-C  data specified, removal of the cathode bypass  condenser  will  reduce
the hum level at the plate to 0.9  millivolts  and the  stage gain to  110.

Bulb....

Base....

Outline       .     .     .
Basing....

Cathode      .     .     .
Mounting  Position

a

a

MECHANICAL  DATA
•...........       T-51/2

....     E7-1,MiniatureButton7-Pin
....              5-2

....         7BK

Coated Unipotential
•...           A:ny

ELECTRICAL  DATA

HEATER  CHARACTERISTICS
Heater  voltage   .............

Heater  current   .............
Heater-Cathode  Voltage   ( Design-Center  Values )

Heater Negative with Respect to Cathode
Total Dc  and  peak    ........

Heater Positive with Respect to Cathode
DC.....
Total DC and Peak

6.3  Volts
.     .            300Ma

200  Volts     Max.

100  Volts     Max.
200  Volts     Max.

DIRECT  INTEREI.ECTRODE  CAPACITANCES
Sh ielded 1           Unshielded

Pentode Connection
Grid No.  1  to plate    ........ 0035
Input:   glto (h+k+g2+g3+I.S.)      .    .         5.5
Output:  pto (h+k+g2+g3+I.S.)     .    .

Triode Connection2
Grid to plate:  glto (p+g2+g3+I.S.)    .
Input:  glto (h+k)     .......
Output:  p+g2+g3+I.S.to (h+k)     .    .

RATINGS  ( Design-Center  Values )

Plate voltage    .........
Grid No.  2  Supply voltage    ....
Grid  No.  2  Voltage       ......
Plate  Dissipation       .......
Grid  No.  2  Dissipation     .....
Positive Grid No.  1 Voltage   ....

5.0

2.6

3.2

8.5

•0035   prpr£          Max.

5.5    ILILi

50.  wl

2.6  wf
3.2  „„f
I.2  wf

Triode           Pentode
Conn. 2              Conn.

250

3.2

300 Volts     Max.
300 Volts     Max.

See Rating Chart
3.0 Watts   Max.

0.65  Watts   Max.
0                          0  Volts     Max.

QUICK   REF[RENO[   DATA

The  Sylvania  Type  7543  is  de-
signed to provide low hum, non-
microphonic  operation  through
the incorporation  of a  helical
wound heater and rigid mounting
of the internal components.

The 7543 is otherwise similar to,
and a replacement for, the Type
6AU6.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

RECEIVING TUBE
OPERATIONS

EMPORIUM,  PA.
Prepared  and  ReleaSed  By  The

TECHNIC:AL  PUBLICATIONS   SECTION
BMPORIUM,  PENNSYLVANIA

APRIL,   1960
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CHARACTERISTICS  AND  TYPICAI,  OPERATION

Plate voltage       ....
GridNo.  3Voltage     .    .
Grid  No.  2  Voltage     .     .
Cathode Bias Resistor  .     .
Plate  current       ....
GridNo.2Current      .    .
Transconductance     .     .     .
Amplification  Factor    .     .
Plate Resistance  ( Approx. )
Ecl for lb = 10 4.a  (Approx.)

Triode
Connected 2               Pentode connected

250                   100                  250                  250  Volts
Connected  to Cathode  at  Socket

100                   125                    150  Volts

330
12.2

4800
36

NOTES:
1.  Ski;eld No. 316  c:onnecied to C¢ibode Pin No. 7.

2.  When operated as a; iriode Grid No. 2  and Grid No.  3  Ibould be hod to  the  Plate.

AVERAGE  PLATE  CHARACTERISTICS
(Triode  Connected )

68  Ohms
10.6  Ma
4.3  Ma

5200 ulos

1.0  Megohms
nd.5  volts
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AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  PLATE  CHARACTERISTICS

C 5 .

E f R ATED VA LU E

EE CC 3=2= 0I VOLT50VO SLT
S

I

• I 0
IVOL

S
bI

1

/
-o.511

' / =
\ /

I I

I

I / Jl.aI
I / =
I

I
\

/ \
/ -I.5

V

/
CIll

/
'1 -2.0

\ / \
/
/ J2.'5

A
I

-I 0/ I3.0
'

2.0I
/ I I

4 0/ '
/

0                               loo                            ZOO                           300                           400
PLATE    VOLTAGE



SYLVANIA

n  H EL E

PAGE  5

AVERAGE  TRANSFER  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS
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RATING  CHART
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Bulb.....
Base.....
Outline....
Basing....
Cathode....
Mounting Position

MECHANICAL  DATA
.................        T-61/2

.......     E9-1,MiniatureButton9-Pin

..................          6-3

..................      9LK

...........     Coatedunipotential
•.................      A:ny

ELECTRICAL  DATA

HEATER  CHARACTERISTICS

Heater voltage      .............
Heater  current       .............
Heater current at  13.5  Volts        .......
Peak Heater-Cathode Voltage

Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode

7551                  7558
12to  15         6.3±  5%Volts

360
800 Ma-Ma

100 Volts
loo Volts

DIRECT  INTERELECTRODE  CAPACITANCES  (Unshielded)

.-,

n

Grid  No.  1  to  plate       .................

3n:tuptlt:g:::(E18;I!#!)      :   :   :   :   :   :   :   :   :   :   :   :

MAXIMUM  RATINGS  (Absolute Maximum Values)
RF Power Amplifier Service-Class '`C"

Plate voltage     .........
Grid No.  3  Voltage      ......
Grid No.  2  Voltage      ......
Grid No.  1  Voltage      ......
Plate current     .........
Grid No.  2  Current       ......
Grid No.  1  Current       ......
Plate  Input     ..........
Plate Dissipation       .......
Grid  No.  2  Input      .......
Grid No.  1  Circuit Resistance    .    .
Bulb Temperature  (at Hottest Point)

cTce!eph:%yfs
250             250
00

250             250
-125         -125
6070
1010
55

15              17.5
78

1.4                 1.4
0.1                0.1
225              225

Telegraphy
F.M. Telephony

CCS          ICAS
300             300  Volts

Tied to Cathode
250              250 Volts

-125           -125  Volts

70              80 Ma
15                 15  Ma
55Ma

21               24 Watts
10                12 Watts
2                 2 Watts

0.1              0.1  Mcgohm
225              225  Cent.

RF  FREQUENCY MULTIPLIER AND AF ABI  AMPLIFIER SERVICE

=]f]tdex::t:g6o[:age.   :   :   :   :   :   :   :
Grid No.  2  Voltage      .......
Grid  No.  1  Voltage      .......
Plate current      ..........
Grid  No.  2  Current       .......
Grid  No.  1  Current       .......
Plate  Input     ...........
Plate Dissipation       ........
Grid  No.  2  Input      ........
GridNo.1  CircuitResistance    .    .    .
Bulb Temperature  (at Hottc.st Point)

Class  ABI
AF Amplifier

CCS
300

0
250

70

Class  ..C"
F:ecqsMu|t|if|Aesr

300             300 Volts
0                0 volts

250             250  Volts
-125          -125  Volts

50              60 Ma
15                 15  Ma
55Ma

13                15  Watts
10               12 Watts
2                 2 Watts

2°2;          202;M:gft?in

QUICK   REFERENCE   DATA

#;8Sz::aii-:%Tyg::m7;::,.adne:

ii:e`;g!¥::.bulb;jrcu:;s;a:tto;::;;i;i:i:
lator  or  AF  amplifier.

;E58:lefs7.5:5:t:£igfnfeed:t:;:agnfindxeeddT;t;a:
tion equlpment.

iAX.

6i

2'8X2M

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,   PA.
PrebcLred  dmd  Reledied  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JUNE,  1963
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CHARACTERISTICS
Plate  voltage     ............
Grid  No.  3      .............
Grid  No.  2  Voltage       .........
Grid  No.  1  Voltage       .........
Plate  current      ............
Grid  No.  2  Current       .........
Transconductance..........
AmplificationFactor  (G2  toG1)        .    .    .

TYPICAL  OPERATION  (Class  {.C")
RF Power Amplifier-Up to  175 Mc.

E[rajtdex::t:g;o]:a:e.    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :   :    :

8o:;d%Tli!.f:lo:`t!g::::,g:e;.   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :

!er:5E:.:rtdu:eo;tl(X;;tra.gxe.,   .   :   :   :   :   :   :   :   :   :   :   :   :
Plate  current      ....................
Grid  No.  2  Current        .................

Pi#e=gop"o`F3:lf55fgI:)4............................

RF Frequency Multiplier-Up to  175 Mc.

8[raftde#t;g;o|:age.   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :

go:I:dgTi,i.f::o:'t2:i::tg:eF.   ;   :   :   :   :   :   ;   :   :   :   :   :   :   :   :

Ee.:5R:.qrltdu:eo:tl(X;;traogxe.,   .   :   :   :   :   :   :   :   :   :   :   :   :
Plate  current      ....................
Grid  No.  2  Current       .................

?g#e=gop"otFfflki5t.gf:)4............................

AF  POWER  AMPLIFIER  (Class 'tAB1''-Push Pull)
Plate  voltage     ....................
Grid  No.  3      .....................

§e:i!¥;€ryd:#:o§::V:ol:a:e.       :   :   :   .   .   .   :   .   :   ;   :   :
Zero signal plate current         ..............

2[e::£g£;:a[s[8:£a]£[:.te2Ccuur:reenntt     :   :   :   :   :   :   :   :   :   :   :   :

#:txeiT.uFlastl:g::ladGR:s¥toa.n:.curr:n:  .   :   :   :   :   :   :   :   :   :

E3rafrH°a:;Pounti{ADpi::::t.i)on.   :   :   :   :   :   :   :   :   ..   :   :   ..   :   :

NOTES:

rf:fedo;tupp%,'ycj%wcj;:boderesi5tor.

.....       250Volts
Tied to Cathode
.....       250Volts
.....- 18Volts
.....         40Ma
.....            3Ma
•....    5300#mhos
.....       8.I

Telephonyl
CCS     ICAS c!Ts#%a::s#oo:r€AS
250          250            250          goo

Tied to Cathode
2502         25o2
-70        -75

33K        33K
7580

2.1              2.3

6070
2.5             3.0
1.0             1.0
6.5             7.5

Doubler
to  175  Mc
250          300

200         200
-40        -42

4752
1.5               2.1

6070
3.7             3.7
1.0             1.0
6.5             8.5

300 Volts

250 Volts
-55  Volts
- Ohms
62 Volts
1.6 Ma
80Ma
5.1  Ma
1.5  Watt
10 Watts

Tripler
to  175  Mc

200                250 Volts
Tied to Cathode

200          250
-53        -66

5 3K       44K
6074

200                250 Volts
-90            -120 Volts

50K            70K ohms
105                 130  Volts

1.85                   1.7  Ma
50                 60 Ma

3.0                  3.9 Ma
0.4                0.6 Watts
1.4                  2.3  Watts

.....       300Volts
Tied to Cathode
.....       250Volts
.....- 21Vol.ts
.....         20Volts
.....         40Ma
.....       125Ma
.....            2Ma
.....         14Ma
.....    50000hms
.....     20.5Watts
•....            5Percent

Zi.Coabr,;%:ecd°npdr`e'f:::bfi°yrffunwj%bsfp%%:%c:°mdouf:'ija°t#fa%i°trb°tfb:.:idtesupplyorfromtbemodul¢iedplai"upplyibrougbdserie]

re§i§iarice.
3.  ValTe  of  grid !eJislo_r  rieeded to  develop_ the_recopemfnded.grid bi?i ?oltdge.    Grid No.1  bids uoltage  can  al]o be  obtained froun  a;

4;.Cfoffb:,Slan:fate,,#2orofeffi::ff,buf,yFforo:#],:,e!rJ:ow;e:,:boa;:r,cteoea
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AVERAGE   PLATE   CHARACTERISTICS
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MECHANICAL  DATA
Bulb.....
Base.....

Outline....
Basing....
Cathode....
Mounting  Position

........           T-9

Intermediate  Shell  Octal  7-Pin
(87-233  or  88-142)

........          9-11

........       8KG

.     .     .    Coated  unipotential
•.......         A:ny

ELECTRICAL  DATA

HEATER  CHARACTERISTICS
Heater voltage .......
Heater current .......
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode
Total  Dc  and  peak  ......

Heater Positive with Respect to Cathode
DC...........

Total Dc and peak  ......

6.3  Volts
0.8  Amperes

200  Volts

100  Volts
200 Volts

DIRECT  INTERELECTRODE  CAPACITANCES   ( Unshielded )
Grid No.  1  to  Plate  .
Input......
Output.....

RATINGS   (Design  Maximum  Values)
Plate  voltage     ..........
Grid  No.  2  Voltage  ........
Plate  Dissipation   .........
Grid  No.  2  Djssipationl     ......
Cathode  current    .........
Grid No. 1 Circuit Resistance

Fixed   Bias       .........
Self    Bias    ..........

550  Volts
440  Volts

19 Watts
3.3  Watts
85Ma

0.3  Megohms
1.0 Megohms

CHARACTERISTICS  AND  TYPICAL  OPERATION
Pentode

Operation
S.T. -        Ultra-Linear  operation2

Class AI Amp    Class  AB1 -Push-Pull
Plate  voltage    ......
Grid No. 2  Voltage    ....
Grid No.  1  Voltage    ....
Cathode  Resistor   .....
PeakAFGridvoltage   .     .     .
Zero signal platecurrent   .    .
Max. Signal  Plate  Current  .     .
Zero Signal Grid No. 2 Current
Max. Signal Grid No. 2  Current
Transconductance.....
Plate Resistance  ( Approx. )
Load Resistance      .....
Load Resistance  (PL to pL)     .
Power output   ......
Total Harmonic Distortion      .

300                 400
300           Note 2
-10              -20.5

425  Volts
Note 2  Volts

- Volts
185  Ohms
21  Volts
88Ma

104 Ma
13Ma

17.5  Ma
- quhos
- Ohms
- Ohms

6600 Ohms
26 Watts
2 Percent

QUICK   REFERENCE   DATA

Sylvania  Type  7591  is  a  power
output tube,  contained  in a T-9
envelope,  capable  of  furnishing
43 watts of power output at very
low distortion when operated as
a Push-Pull Class ABI Amplifier.

In ultra-linear operation a power
output  of  32  watts  is  available
with a 400 volt plate voltage.

wax.

•sNiE::A,::
BASE

SYLVANIA
ELEcmoNlc TUBEs

A  Divisioo  of
Sylvania  Electric  Products  hc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
PreDared  4rid,  Relealed  Bv  The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

OCTOBER,   1961

PAGE  I  OF  5

File  Under
RECEIVING  TUBES



SYLVANIA

ri EEI
PAGE  2

CHARACTERISTICS AND TYPICAL OPERATION ( Con't. )
Pentode  Operation  (Class  ABI  Push-Pull  Amp.)
Plate voltage  .......
Grid No. 2 Voltage .....
Grid No.  1 Voltage .....
Cathode Resistor ......
Peak AF Grid to Grid Voltage  .
Zerosignal platecurrent.     .     .
Max.Signalplate current.     .     .
Zef o Signal Grid No. 2 Current .
Max. Signal Grid No. 2 Current .
LoadResistance  (PLtopL)  .     .
Power  Output     ......
Total Harmonic Distortion    .     .

450  Volts
400  Volts
- Volts

200  Ohms
28 Volts
82Ma
94Ma

11.5  Ma
22Ma

9000 Ohms
28 Watts

2  Percent

NOTES
1.  Grid No. 2 D4Ssdyation i'nay  lie  Permitted to  reach  6  watts  dewing  Sbe  Periods  of  i'nctxiniurn inpttt  of  Speecb  and mtt5i,c

Signdls. For  efficient  operedon  of  Grid No.  2, the  two  Grid No.  2  connect6onS, Pim  4  and,  8,  Sbould  be  externdly  tied
iogetber.

2.  Grid No. 2 tapped at 40q4o of the Prinary ouinding.

AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  PLATE  CHARACTERISTICS
( Triode  Connected )
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OPERATIONAL  CHARACTERISTICS
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Bulb....
Base....
Outline      .     .     .
Basing        .     .     .
Cathode     .     .     .
Mounting Position

MECHANICAL  DATA
............      T61/2
•...     E9-1,MiniatureButton9-Pin
............               6-3

............          9AE

.......      Coatedunipotential
•....-......           A`ny

ELECTRICAL  DATA

HEATER  CHARACTERISTICS
Heater  voltagel     ............
Heater current  .............
Maximum Heater voltage Range  .......
Heater-Cathode Voltage ( Design Maximum Values )

Heater Negative with Respect to Cathode
Total Dc and peak   ........

Heater Positive with Respect to Cathode
DC.............

Total Dc and peak   ........

6.3   Volts
500  Ma

.     .       5.7-6.9   Volts

200  Volts         Max.

100  Volts         Max.
200  Volts         Max.

ouloK  nEF[RENo[   DATA

The  Sylvaflia  Type  7687  is  a
triode-pentode  designed  primar-
fly for High Fidelity audio appli-
cations.  The  pentode  section  is
particularly  suited  to  preampli-
fier  service while  the  triode  sec-
tion is intended for use as a phase
splitter.

Type 7687 features exceptionally
low  hum  and  noise  output.
Although   basings   differ,   Type
7687   is   similar   to   Type   7199.
Type  7687  is  an  improved  low
noise  version of  Type  7199.

n DIRECT  INTERELECTRODE  CAPACITANCES  (Unshielded )
Triode  Section
Grid  to  plate    .......
Iflput:  g to  (h+Th+Pk, G3, I.S.)
output: p to (h+Tk+pk, G3, I.s.)
Pentode  Section
Grid No.  1  to  plate   .....
Input:  g1 to  (h+k+g2+g3+I.S.)
Output: p to  (h+k+g2+g3+I.S.)

RATINGS  (Design Maximum Values)

Plate  voltage    .....
Grid  No.  2  Supply Voltage
GridNo.2Voltage   .    .    .
Positive Grid No.  1  Voltage
Plate Dissipation   ....
GridNo. 2 Dissipation   .    .
Grid Circuit Resistance

Fixed Bias  .....
CathodeBias       .     .     .

2.4  urf
2.2  wf
0.3   „„f

0.15   pquf              Max.

I:8  ff:

Triode    Pentode
Section     Section

•     .           330             330  Volts          Max.
330  Volts         Max.

.    .    SeeRatingchart
0               0  volts        Max.

2.4            3.0  watts       Max.
0.6  Watt        Max.

0.5           0.25  Megohm  Max.
1.0             1.0  Megohm  Max.

CHARACTERISTICS  AND  TYPICAL  OPERATION
Plate voltage     .....
GridNo.2Voltage    .    .    .
GridNo.1Voltage    .    .    .
CathodeBiasResistor     .    .
Plate current     .....
GridNo.2Current    .    .    .
Transconductance....
Amplification Factor  .    .    .
Plate  Resistance     ....
Eel  for Ib = 10 pe  (Approx.)

215            220  Volts
130  Volts

-8.5          -Volts
62  Ohms

7.5               10  Ma
3.4  Ma

2500        58Oo  jdros

0.5  Megohms
- Volts

SYLVANIA
EIJ3CTRONIC  TUBES

A  Divisioa  Of
Sylvania  Electric  Produces  hc.

RECEIVING TUBE
0PERAHONS

EMPORIUM, PA.
Pret]qred  and Released  8g] Tbe

TECHNicAL  puBHCAIioNs  sEcrioN
BMPORIUM,  PENNSYI;V^Nl^

AUGUST,   1960
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SYLVANIA

7687
PAGE  2

EQUIVALENT  NOISE  AND  HUM  VOLTAGE
(Referenced  to Grid -Average Values)

Cathode Resistor ( Bypassed 50 + fd )
Cathode Resistor  (Unbypassed)    .

Triode       Pentode
Section        Section

7.52                 10.53   prvolts          rms
82                  203   rvolts         rms

NOTES:
1.  For Parallel beater  oper¢16on, eqeedy'rnenS  Sbottld be  de§6gned  So  ibat  at nor`inal  $74Pply  Voltage  ieebes  wall  operate  at

ib4S ual%e of bed;ter voltage.

2.  MedSured %nder the folloowing condiiion]: Ef = 6.3 Vac; _center-tap of beater transf ormer grounded; Ebb = 250 Vd,c;
R1 = 0.1  Megobm;  Rle= 1500  ohms;  Rg=  47,000  ohms; F = 25 io 10,boo cos.

3.  Measured under lbe following condi,t6ons: Bf --6.3 Vac ; Cepter-tap of bedier i{ansf.ormer_gr_o%pded. Ebb = 259 y4f ;_
R| =0.22  Megobm; Ecc2 -i  250 Vdc;  Rg2  =  1.0 megobuns;  Cg2 = 0.1 |Lf;  Rle =  1000  ohms;  Rg1  --loo,000
ohms; F  = 25 to 10,boo CPS.

AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  TRANSFER  CHARACTERISTICS

(Pentode  Section )
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AVERAGE  TRANSFER  CHARACTERISTICS
( Triode  Section )
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The 9T9 design utilizes  a T-9  ( 11/8"  Dia.)  bulb based to fit a standard  9-pin miniature
socket. Advantages of the 9T9 include an increase in the heat dissipation safety margin, as
compared to 9-pin miniature tubes employing T-6l/2  ( ]%6"  Dia.)  bulbs.

MECHANICAL  DATA
Bulb      ..................     Special,  T-9
Base      ........      9-Pin, Same as E9-1, except Bulb Diameter
Outline      .................   See Drawing
Basing.................9MQ
Cathode     ..............      Coated  unipotential
Mounting  position       .............                     Any

ELECTRICAL  DATA
HEATER  CHARACTERISTICS                     7754

Heater  voltage    ..........             6.3
Heater currentl   ..........         1200
Heater-Cathode Voltage ( Design Maxinum Values )

Heater Negative with Respect to Cathode
Total Dc and peak  ......

Heater Positive with Respect to Cathode
DC...........
Total Dc and peak  ......

7695
50   Volts

150   Ma

200  Volts         Max.

100  Volts         Max.
200  Volts         Max.

DIRECT  INTERELECTRODE  CAPACITANCES  (Approx. )
Grid No.  1 to plate   ........
Input:  gl  to  (h+k,  g3+g2)      ....

n       RATT=P:t; :;°es(i::k'Mgi+ig:)u: +ai.ue.s)
Plate voltage   ..........
Grid No. 2 Voltage   ........
Plate Dissipation  .........
Grid  No.  2  Dissipation    ......
Grid No. 1 Circuit Resistance
Fixed Bias   ...........
Cathode  Bias    ..........

OJ5    JLIL

14«4
9w

150  Volts         Max.
150  Volts         Max.

16  Watts        Max®
2.5   Watts        Max.

0.1   Megohm  Max.
0.5  Megohm  Max.

CHARACTERISTICS  AND  TYPICAL  OPERATIONS
Class  AI  Amplifier  (Single  Tube)
Plate voltage  ........
Grid  No.  2  Voltage      .....
Grid No.  1 Voltage  ......
Cathode Resistor  .......
Peak  AFGridNo.1  Voltage     .     .
Zero  signal  plate  current     .    .    .
Max.  Signal  plate  current     .    .    .
Zero Signal Grid No. 2  Current     .
Max. Signal Grid No. 2  Current     .
Transconductance......
PlateResistance  (Approx.)    .     .     .
Load  Resistance   .......
Max.Signalpoweroutput     .    .    .

5
15

11,000
7,000
1,100

4.5
Total Harmonic Distortion  (Approx.)     .    .             11

140  Volts
140  Volts
- Volts

100  Ohms
11.3   Volts
100  Ma
100  Ma

5Ma
14Ma
-  Hmhos
- Ohms

1,100  Ohms
4.5   Watts
11   Percent

Class  ABI  Push-Pull  Amplifier  (Values  are  for  two  tubes)
Plate voltage   ...........           130
Grid  No.  2  Voltage      ........           130
Grid  No.   1   Voltage      ........- 12
Cathode  Resistor       ........
Peak AF Grid No. 1 to Grid No. 1 Voltage
Zero signal plate current      .....
Max. Signal plate current      .....
ZerosignalGridNo.2 Current      .    .    .
Max.SigflalGridNo.2  Current      .    .    .
Load Resistance  (Pl to p1)   .....
Maximum signal power output     .    .    .
Total Harmonic Distortion  (Approx.)     .

140  Volts
140  Volts
- Volts
50  Ohms

22.6  Volts
210  Ma
220  Ma

9Ma
20Ma

1,500  Ohms
10  Watts

4.0  Percent

QUICK   REFERENCE   DATA

The  Sylvania  Types  7695  and
7754  are  beam  power  pentodes
featuring remarkably high power
sensitivity as audio power ampli-
fiers. In Class Al operation, they
can  deliver  4.5  watts  of  power
with, a  8+  voltage  of  only  130
volts.  As  a  result,  the  7695  and
7754 make possible economies in
power supply requirements.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  hc.

RECEIVING TUBE
OPERATIONS

EMPORIUM,  PA.
Pro?ares ¢aid Released Bv The

TECHNICAL  PUBLICATIONS  SECI.ION
BMPORIUM,  PBNNSYI.VANIA

AUGUST,   1960
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SINGLE  ENDED  PUSH-PULL,  CLASS  A
Transformerless  Operation   (See  Circuit  and  Curve)

Supply voltage  .....
PlatelJ)adResistance  .     .     .
Grid No.  2  Resistors  (Rc2)
Peak AF Grid No.  1  Voltage
Power output   .....
Distortion......

280  Volts
500  Ohms

4000  Ohms
10.5  Volts

5  Watts
10  Percent



AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  PLATE  CHARACTERISTICS ®
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AVERAGE  TRANSFER  CHARACTERISTICSa
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PAGE  6 SINGLE  ENDED  PUSH-PULL  CIRCUIT
(Transformerless)

SINGLE  ENDED  PUSH-PULL
(Transformerless  Operation  (See  Circuit) )
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Bulb....
Base....
Outline      .     .     .
Basing        .     .     .
Cathode     .     .     .
Mounting  Position

MECHANICAI.  DATA
............      T-51/2
....     E7-1,MiniatureButton7-Pin
............                 5-1

............         7DK

.......     Coatedunipotential
•...........            A,ny

ELECTRICAL  DATA

HEATER  CHARACTERISTICS  AND  RATINGS
Characteristics
Heater  voltagel  ........
Heater current2   ........
Ratings  (Design Maxinum Values )
Heater voltage3   ........
Maximum Heater-Cathode Voltage

6.3   Volts
225   Ma

.....     6.3±0.6Volts

Heater Negative with Respect to Cathode
Total  Dc  and  peak    .....

Heater  Positive with  Respect  to  Cathode
DC..........
Total  Dc  and  peak    .....

200  Volts         Max.

100  Volts          Max.
200  Volts         Max.

DIRECT  INTERELECTRODE  CAPACITANCES  ( Shielded ) 4
Gridtoplate    .     .     .

a              3nuptuptjt? tpo ttoh+hk+k )
Heater  to  Cathode    .

RATINGS  (Design Maximum  Values)
Continuous  Class C  Service  at  175  mc.

Platevoltage  .     .    .
Plate  Dissipation      .
Platelnput      .     .     .
Cathode  current5     .
Gridcurrent5      .    .
Negative Grid Voltage
Grid Circuit Resistance

FixedBias     .     .
Cathode Bias     .

CHARACTERISTICS  AND  TYPICAL  OPERATION
Plate voltage   .......
Grid  voltage   ......     <
Cathode Bias Resistor    ....
Plate current  ......,
Transconductance....<
Amplification  Factor     ...,
Ec  for  Ib = 20  prAdc  (Approx.)

H

H

«
«

330  Volts
5.0  Watts
7.5  Watts
40  mAdc
10  mAdc
50  Volts

0.1  Megohm   Max.
0.5  Megohm   Max.

NOTES:
1.  For Pmallel operd[$6on of beaters, equ6Puneavt Sbould be designed lbat at aeormdl S¢4Pply

uoleage bogey i;ttbes owtll operate at tbi$ 4)altte of  beater uolSage.
2.  The  bogey  valtte  of  current  is  obi;¢ined  when  operating ike  bed{ter  at  ike  Specifed

6.3  uoltl.

3.  Heater Voltage Sttpply uari,ation] Iball be reliri,cied to mdinlain beater Voltage ouilbin
the  5Pecifrod tolerance.

4.  shield No.  316.
5.  In  Sonobotiy   or  olber  ballery   apphcatio7il  where   conlidera;ham  of  long  li,fe   are

Second,any  io  ibose  of  Poaver  output, the  undixi;anwm r¢lingr  i or  cdibode  current  dad;
gnd current Tray be idben a$ 50 mAdc and 15 anAdc relpectively.

OlllGK   REFERENCE   DATA

The Sylvania Type 7738 is a min-
iature  high  mu  triode  designed
for Continuous Class C Amplifier
Service  in  the  200  megacycle
range.

SYLVANIA
ELECThoNIC  TUBES

A  Divisioh  of
Sylvania  Electric  Products  hc.

RECEIVING TUBE
OPERATIONS

EMPORIUM,  PA.
Prapared  and I(ele4Sed By Tbe

TBCHNlcAL  puBLicATloNs  sEaloN
EMPORIUM,  PENNSYI.VANIA
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AVERAGE  PLATE  CHARACTERISTICS
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AVERAGE  GRID  CHARACTERISTICS
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Bulb.....
Base.....
Outline....

=a:inogde     :   :   :   :
Mounting Position

MECHANICAL  DATA

...............    T-61/2

.....  E9-1,  MiniatureButton9-Pin
•................       6-2

•...............    9AJ

.........  Coatedunipotential
•...............   Any

ELECTRICAL  DATA

HEATER  CHARACTERISTICS  AND  RATINGS
Average Characteristics

Heater Operation
Heater  voltageL     ................,
Heater  current        .................

Ratings (Design Maximum Values)

Heater  Voltage2     .................
Maximum Heater-Cathode Voltage

Heatirora[egDat£Vaen¥£tphea¥SP:Ct.t?fat.ho.d:....

Heater Positive with Respect to Cathode
DC..................

TotalDcandpeak       ........    ^    .    .

Parallel
.    .          6.3  Volts
.    .         365Ma

Min-Max
5.7    -6.9Volts

200 Volts

100 Volts
200 Volts

ri       DIRECT  INTERELECTRODE  CAPACITANCES  (Each section)
Shielded          Unshielded

Gridtoplatc     .   .   .

:n.:t:pt::G:.id:((#.,i)
Plate to Plate (Max.)

1.4

3.3
2.5

.005

.015

RATINGS  (Design Maximum Values)
Continuous Class C Service at  175 mc4

Bi:::¥?sl:fpgaetio;  (E;cii|a;e,.   .   :   :   :   :   :   :   :   :   :   :   :   :

a:t:h:o:n:;:`t:I:i::C:h((P:::h:)cpa[ta::Sa)e}  :   ;   :   :   .   :      :   .   :      :
Grid  current  (Each  Grid)    ...............

g:igdatiTrecuitri!eYi::;angcee................
Fixed  Bias        ...................
Cathode  Bias      ..................

CHARACTERISTICS  AND  TYPICAL  OPERATION

200 Volts
3.5  Watts
7.0 Watts
5.5  Watts
30 mAdc

2.5  mAdc
75  Volts

0.1 Megohm Max.
0.5 Megohm Max.

lil

;:I:::::s!:oit;;iipl:fier
Transconductance.......
Amplification Factor     ......

Class-C RF Frequency Multiplier

E:atteGYi3't;g:tag;  .   :   :   :   :   :   :   :
Use Grid  Resistor      .......
Peak RF Grid voltage      .....
Grid  current       .........
Plate current      .........
Powcroutput5(Approx.)        .   .   .

•    .    90Volts
•     -1.3Volts
.         15  Ma
.12,500 Hmhos
..33

Doubler
to  175 Mc

160 Volts
-70 Volts

33,000 Ohms
77  Volts

2.5  Ma
26Ma
1.0 Watt

QUICK   REFERENCE   DATA

F6ey£SL`:::fa:yup:o:gi°e3tri:d:
designed  for  Continuous  Class
C  Amplifier  Service  in  the  200

;§i§::ai:i::a:;§s:::i§j:;|§{;§P:Pj:::::r;e;;::I:fit;
of  long  life   are   of  lesser   im-
portance.

SYLVANIA
ELECTRONIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,   PA.
Pre|id;red and Rjehand By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JUNE,  1963
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NOTES:
]2F°°f:I:dt°;Sr:]ray#y°fvab:S}e,ro:se]qb::]mbee"'re:;r::eddb,eodemsazz:nTea:„tbb:tat:tr:°o;t;:e]:zP,Pb],yn:;let:pgee„b;yv;:ee:ay']]°Perateattbz"clue

3.   Shield No.  315.
456Tdfifbfoe}r;f;a:;re;:;defda!:f;;o;n;;oorff!f|efuc:;,a/f;oe;#lt,,;;]t;ouh;;cu;dbc:,:oceu;;d:u:,tz]ou:ce:f:,o,;ep:Jutap"u,,:pea:,ara:c:,oeurnatt,,ore
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AVERAGE  TRANSFER   CHARACTERISTICS
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Bulb.....
Base.....

Outline....
Basing....
Cathode....
Mounting Position

MECHANICAL  DATA
..................      T-9

...... SmallButtonNovar9-PinE9-75
(87-233  or 88-142)

..................   9-85

..................  9NZ

...........   Coatedunipotential
•.................   hay

ELECTRICAL  DATA

HEATER  CHARACTERISTICS  AND  RATINGS
Average Characteristics

Heater Operation
Heater  voltageL     ................,
Heater  current       .................

Ratings (Design Maximum Values)3

Heater  voltage2     ................,
Maximum Heater-Cathode Voltage

Heatiro#Dat€V:n¥jtpheaRkesp:Ct.t?Cat.h°.d:....

Heater Positive with Respect to Cathode
DC.............-...,

Total Dc and  peak      ..........,

Parallel
6.3  Volts
goo Ma

Min-Max
5.7   -  6.9  Volts

200 Volts

loo Volts
200 Volts

\    r`       DIRECT  INTERELEC'moDE  CAPACITANCES  (Unshielded)

Grid  No.  1  to  plate      .........
Input...............
Output..............

RATINGS  (Design Maximum Values)3

%[:£tdcx::t2g;o,:a;e.    :    :    :   :   :   :    :   :   :
Plate Dissipation       ..........
Grid No.  2 Dissipation4       .......
Cathode current   ...........
Grid No.  1  Circuit Resistance

Fixed  Bias        ...........
Self Bias            ...........

h

550 Volts
440 Volts

19 Watts
3.3 Watts
90Ma

0.3 Megohms
1.0 Megohms

CHARACTERISTICS  AND  TYPICAL  OPERATION

sF:TLo€Leasp£:atj:np¥LLt:sas.LjEeLa=gupsehr.a:£uoLf

El.aitde#::t2g;.I:a:e.   :   :   :   :   :
Grid No.  1  Voltage      .....
Cathode  Resistor       ......
Peak AF Grid voltage     ....
Zero signal plate current        .   ,
Max.  Signal platecurrent       .   .

ii;:;:s:g:n:a;,c::I;I:deEo,:2Cfuu:[rree:ntt
Plate Resistance  (Approx.)      .
Load Resistance         .....,
Load Resistance  (PL to  PL)

E8ra:[H°a:ipou:ic bis:o[.ti;n.   :   :

3cO
300
-10

10
60
75

8
15

10.2K
29K
3K

11
13

400                425  Volts
Note 5            Note 5

-20.5                -Volts
185  Ohms

41                   42  Volts
60                 88 Ma

115                 loo Ma
8                  12 Ma

18                   16 Ma
- Hmhos
- Ohms
- Ohms

6600             6600 Ohms
23                   21 Watts

2.5                   3.5  Percent

SYLVANIA

ouicK  nEFEnENCE  DATA

Tcg=ta7£=8d8:\=aaTP.°gwbeLbpewnL`t°hdea

;§ja;§¥§uv:a].:st::i:r;s:i:i:a;;es§:eff::[§j
:i:nps?S*:ul7[8€[8a,SsScAa:[daeT£:]efrca:

::txtfsT:thsf9n%?[topt:iwirar:fon4£€
distortion.

SYLVANIA
ELEcmoNlc  TUBEs

A  Division  of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,   PA.
Prebared  and Released By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JUNE,  1963

PAGE  1  OF  3

Fi'leund,
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CHARACTERISTICS  AND  TYPICAL  OPERATION  (Continued)
Pentode Operation (Class ABI  Push-Pull Amp.)
Plate  voltage      ................
Grid  No.  2  Voltage       .............
Grid  No.  1  Voltage       .............
Cathode  Resistor        ..............
Peak AF Grid  to  Grid  voltage       ........

%:.Ss££8gnnaa£[Pp[]aatteeccuurrrreenntt       :   :    :    :   :   :   :    :   :   :

Zie::.Ssj[8gnnaa[i%rr££ddE°o..22Ccuurrrreenntt    .    :    :    :    :    :    :   :
Load Resistance  (PL to  pL)          .........

i:TafrHoa:ip.u:i.bis:or.ti:n.   :   :   :   :   :   :   :   :   :   :

450 Volts
400 Volts
- Volts

170 Ohms
31  Volts
86Ma
94Ma
10Ma
20Ma

10,000 Ohms
28 Watts

2  Percent

NOTES :

AVERAGE   PLATE   CHARACTERISTICS
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AVERAGE  PLATE  CHARACTERISTICS
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Bulb.....
Base.....
Outline....

:::ino8de     :   :   :   :
Mounting Position

MECHANICAL  DATA
.................      T-51/2

.......   E7-1,MiniatureButton7-Pin

..................        5-1

.................        7DK

:    :    :    :    :    :    :    :    :    :    :   fo.at:d.u?i?o:enAtia;

a

a

RATINGS1

3apdeiraattiioo:afnAvi:i::ieent..............

I;o.tsael Eaotseage=(¥:::::::)S:: :=)/sec..) .   :   :   :   :

DURABILITY  CHARACTERISTICS2
]VTbpr:::o#c[::::::t::n fo.I ;n .E±te;d.ed. P.eri.od.4  .   :   :   :

On-Off Heater cycles5     ..............

ELECTRICAL  DATA
HEATER  CHARACTERISTICS

Heater voltage        .................
Heater  current        .................
Maximum Heater-Cathode voltage   .........

CONTROLLED  DETRI MENTS
Minimum  Interelectrode Insulation6      ........
Maximum Total Grid  current7       ..........
Maximum Vibration Output as Equivalent

Grid  voltage8          ..............,
Maximum Heater-Cathode Leakage9      .......

DIRECT  INTERELECTRODE  CAPACITANCES

Grid  to  plate       .............

!n::u:tii.edg::I,iE#I:ig)     :  :   :   :  :   :   :

Heati::tt:Ptuctath§o:d:c {8±£±;!£.}  .   :   :   :   :   :

RATINGS1  (Absolute Maximum Values)
Heater voltage variation     ........

!l;::ageolf:ffod.ecu;re.nt.   :   :   :   :   :   :   :   :
Plate  Dissipation        ...........
Grid  circuit  Resistance         ........

AVERAGE  CHARACTERISTICS
Conditions
Heater  voltage       ............
Plate  voltage      .............
Grid  voltage      .............
Cathode  Resistor        ...........
Plate current      .............
Transconductance...........

€¥£[+fioc,atta;;enf::Ci8r=  26 jA.(Ap;r6x..)  .   :

Shieldedl0
1.7

3.3
1.8

5.2

3.0
2.9

.   80,000  Ft.

.         1016  nvt

.          1012  nv

500G
2.5G

2000

6.3  Volts
225  rnA
100  Volts

_11?:„MAedgc°hms

3.0 mvac
10 HAdc

Unshielded

o:2;i:

;.:::

±10 %  Volts
330  Vdc

33 mAdc
4.4 Watts
1.0 Megohm

100
18

10'750
55

-7.0 Vdc

QUICK   REFERENCE   DATA

:?:]a:Z::anhfiaghTy£:  :r3i:£e £Sde:

;£rE3edanfp°i:fi::efflasuaHF8ra°pupn]fcead.
tions.   The tube is manufactured
and inspected to meet the appli-
cable   Mil-E-1   specification.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,   PA.
Prebared and Released By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  I.ENNSYLVANIA

APRIL,  1963
PAGE  I  OF  3
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NOTES:
123LTff;;:#fifuodif;fp;e#,;;;c#fr"tlbeay'f;u:bb#fuceyafTredydupri#;:by'fb;ehae!te,ru(#y#ufccgtebut%b:cehlm::lcrbe|dneforE,ec,rote"Deu"e-bocbdura-

456;:bnfyrfu;ci;;ife;ffie„o::i;:be:F;n:_o°!ct2::gbecopfd]°ereA:c:::_:unn`:c";i;::__

10.  Capacitdncef  are medlured ulitb  External  Shield No.  316.
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AVERAGE   PLATE   CHARACTERISTICS
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REREREREREma

RERERE

Bulb......
Base.....
Outline....
Basing....
Mounting Position
Cathode....

MECHANICAL  DATA

REREREREgrifeRERE

T-12
Short Shell  Octal  6-Pin

....  SeeDrawing

....  Modified  7S
•.......      A;ny

Coated unipotential

ELECTRICAL  DATA

HEATER  CHARACTERISTI CS
Heater  voltage       ............,....
Heater  current        .................
Maximum Heater-Cathode Voltage

Heatiro¥;gDa:V:n¥£tpheaRkesp:Ct.t?fat.h°.d:....

Heater Positive with Respect to Cathode
DC.................,

Total Dc and  peak       ..........,

DIRECT  INTERELECTRODE  CAPACITANCES
Grid  No.  1  to  plate       ..............,
Input....................,

Output...................,

a    RATINGS  (Design  Maximum Values)
Plate  voltage      .................

$1rai,deE:s.si2paY:i:alge.    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Grid  No.  2  Dissipation2       ............
Cathode  current         ...............
Grid No.  1  Circuit  Resistance

Fixed  Bias        ................
Cathode Bias       ...............

AVERAGE  CHARACTERISTICS
Platevoltage     .    .
Grid No.  2 Voltage
Grid No.  1  Voltage
Platecurrent     .    .
Grid No.  2 Current
Transconductance
Plate Resistance
Amplification Factor  (Triode Connected)
Grid voltage for Ib  =  1  Ma      ....

TYPICAL  OPERATION
Class ABI  Ultra-Linear Push-Pul|3

E:ra:tiiusp:lryyd:t:;`atg:gr:d.v;|t;ge
Zerosignal  platecurrent        .   ,

¥ffaexcitTvuemLosign(ail:tl:tteocpulrartee5[
Total Harmonic Distortion     .    ,
Maximum Signal  Power Output

6.3  Volts
1600 Ma

200  Volts

100 Volts
200  Volts

0.1  Megohm   Max.
0.25  Megohms  Max.

23,000 „mhos
16,000 Ohms

16.5
-37 Volts

Values for
2 Tubes

445  Volts
-25  Volts

45  Volts
146 Ma
314 Ma

3500 Ohms
2.5  Percent
70 Watts

OUICM   REFERENCE   DATA

;FfeT1-:Py::-::n:iaapn:dzt:o;de:f;;t::si:i
base.  It is intended for service in
heL=Lffg§oh:n=P¥:t§srr;eSg%u§§£g=f::6:n§u=§P±ey=a3pa*pf\:\ST£L-

+A6xl

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Tecbriical Publicd:lion

MAY,   1965

PAGE  1  OF  4
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TYPICAL  OPERATION  (Cont'd)
Class  ABI  Pentode Connected

:iaitdeiuoFp2|ysYpo::;g'.I;a;e.   :   :   :   :
Grid  No.  1  Voltage        .......
PeakAFGridtoGridvoltage        .    .
Zero  signal  plate current     .....
Maximum signal  plate current       .    .
Zero signal screen current       ....

gfraex.itTvuemLosign(a;,:::e.c.npf:trer,ent.   :   :
Total Harmonic Distortion      ....
Maximum signal power output     .   .

Values for 2 Tubes

NOTES:
1.  It iJ essential to  mairitain free  circulation  of air  around lbe  tube  for Proper  coolirig.

2.  Grid No. 2  di]]ipatiori may reach  8 wa!m  during interudlJ  of mdximuun  Speecb  and muSic Sigmls.

3.   Screen  tapped  at  40 Cflo  of Primary  turns.     Plate  currerit  includes  Screen  current.

560 Volts
300  Volts
-15  Volts

29 Volts
124 Ma
290 Ma
3.6 Ma
39Ma

4200 Ohms
2.5  Percent
100 Watts
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AVERAGE  PLATE  CHARACTERISTICS
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PAGE  /I AVERAGE  TRANSFER  CHARACTERISTICS
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I 11

Ef=   RATED   VALUE

Eb=   500   VOLTS
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Bulb......

Base.....

Basing....
Mounting  Position

MECHANICAL  DATA

...........      SeeDrawing

..........    ModifiedE9-37

...........      SeeDrawing
•..............     Any

ELECTRICAL  DATA

RATINGS  (Absolute Maximum)

A:b:u€::ryenvt°{iageerage.)  .    :    :    :    :    :    :    :    :    :    :    :
Temperature  Range       .............

1000 Volts             Max.
10Ma

-20 to  +100 0c

AVERAGE  OPERATING  CHARACTERISTICS
Illumination .........    CandleFlame

Approx.  4  to  5  Inches  from  Tube

:;3:uE::I:y:gv:o(Earvgeia`gRe:Sat5o/6ocycles)

*:;'et`i:t#hano¥eMai .sehsiti+it;  .   :   :   :
Back(8€::::cNR°aLj:atLon at Sea Level)     I    .

Max.

500  ±  50 Volts
300  ±  15  Volts

6Ma
1900 to  2900 Angstroms

2400 Angstroms

1  PPM             Max.

NOTE:
1.   Medfiired  by  moujng coil  instrument  and  bridge  rectifier  wilb  Geriiiclniiim  diodel.

APPLICATION  DATA

:[[::trp°r%:Se.ssAwS,I:°b°en£::t[taht::n;Sntatnhtea:;:::E:[tuwee:{tt£::?e[::rgoedjesshc'aguhseedn°buygthh'ea:I::tnr:Z::

!§hi::h!Se:Lrr:ee¥:a:::a;;c:i;h::it:t:::Wet:::io:::W:LtiLt::°isci:ai:ehce:;::i:drv:o:iavfereL¥Lrs:i:;gens;;S;!Le°i::::i;arc§eisfdr:;I;n:i::SL:s:
other  electrode  emits  photoelectrons  in  the  same  way,  provided  that  the  radiation  con-

OUI0It   REFERENCE   DATA

:ahse£[y[[evdan;ahoi5?uebe?-5s€:s,£ts[v:
only  to  ultraviolet  radiation  of
wave  lengths  between  1900  and
2900  angstroms.    It  consists  of

:rood:¥T:eeat[re£:a[£[nyaarnra:I::£v:::::
transmitting glass bulb.    An out-

:£¥nasf.::8j:tfpo]:£f:;6rt:¥n::i:[ynro:i:ri±:
flame  detector  for  furnace  con-
trol,   fire   detection,   and   ultra-
violet   radiation   detection   and
measurements.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

INTERNATIONAL  DIVISION
NEW  YORK,  N. Y.

A Tecbn;cdl  Publicat;oit

NOVEMBER,   1964

PAGE   1   OF   2

I.IIe  Under
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AC  OPERATED  CONTROL  CIRCUIT

RELAY
OPERATIN6    AT   6MA   OR   LESS



S:::r[:[ngtehspo°fnrieax..R.esbo.ns.e
Sensitive Material      .....
Shape ofsensitiveArea   .    .    .
Construction.......

8100........
8100-1         .......
8100-7        .......

Outline.........
Operating position       ....

GENERAL  DATA

..............   Seecurve

:   :   :   :   :   :   :   :  €L?° ±ca4d°£;££gs:ri°fiT:
•.............         Circular
......   HermeticallysealedinGlass
............    FlexibleLeads
............   Push-PinBase
............     BayonetBase
............     SeeDrawings
I...............      Any

r\

EiE

ELECTRICAL  DATA

RATINGS  (Absolute  Maximum  Values)
Breakdown voltage2     .............
Diss;FatfB  =  25°C      .............

T-amb  =   7o°c       .............
Ambient Temperature Range      .........
Illumination................

CHARACTERISTICS
Cell  Resistance4

Illumination  2  FC
Color Temp.erature  287o°K      ........

Dark  Resistance.'        ..............

400 VAC

300 mw
25mw

-40 to  +70 OC
Note  3

5000 Ohms
500,000 Ohms  Min.

NOTES:
1.   Minute  increases  in  relcltiue  bunidity  will  Prodttce  change  in  color.

2Mvbe;#f#g;eexd:i;#!e;:,:I:I/p`|dnbt:Co:n%d!nf#ftudne;#u%##Pre;;i,I:e,earcn:c|t:er°;*nd°gx°i%Pusit]D°8uPo|Ste:gedi:r|#:ed

3.   Care  Sbould  be  exert_ised  to   Preueril   localized  ouerbeating  of  lbe   Sensitive  Surface   when  the
cell  i]  ttled  with  a  lew  Sysle7n.

4.   MedJttred  after  60  minutes  exposure  lo  approximately  50  FC  ilhtmiridlion  (a7iibient  roon2
ligh,).

5.   Measured  in  co7nplete  darhne5S,10  Second]  after  remoudl  of  2  FC  illumination.

OUTLINE  8100-1 OUTLINE  8100-7

QUICK   REFERENCE   DATA

g[hoeo.[SZ[nvda3£]aoo.T7yapr:S€ad8m]i::
sulfide     photoconductive     cells
featuring   high   sensitivity   and

?terrumcteftj::]JyTi:a]ceei]££ns-g[aacsffic[?enj

?:I:e#]i:;:¥ndaa:h££:[iidgefsssi3i:I;u:e:
dot compound which turns pinkl
if   the   cell   envelope   becomes

i.armuasgeeT;a?ireiye,,ar.efi:isuisg,:|Fai
applications as well as automatic
contrast  and  brightness  control
in television receivers.   They are
particularly suited to direct oper-
ation of relays.

OUTLINE  8100

SENSITIVE    AREA

±.002
.016"D'A.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Tecbn;cdl Piiblicalion

MAY,   1965

PAGE  1  0F  4
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8'00-1

8100-7

PAGE   2

SPECTRAL  RESPONSE

C6 40 65
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®

SPECTRAL  CHARACTERISTIC  OF  HUMAN  EYE,
TUNGSTEN   AND FLUORESCENT  LAMPS

AVERAGE  HUMAN
EYE

INCANDESCENT  LAMP

C62017

TUNGSTEN   LAMP   COLOR
TEMPERATURE   2870° K

EYE   CURVE  IS  ON   BASIS
0F  EOUAL   VALUES   OF
RADIENT   FLUX   AT  ALL
WAVELEN6"S

FLUORESCENT   LAMP
SYLVANIA "WHITE "

30cO

300

4000           5000            6000            7cOO            COOO            SOOO            lQPOO           I |000

WAVELENG"  lN  AN6STROMS

4cO              500              6cO              700              BOO              goo             1000
VIAVELENGTH    IN   MILLIMICRONS

AVERAGE   CHARACTERISTICS

/,,,,I

C61286

``\
CoLOR  TEMPERAriRE  cx;  souF`cE. 287o®K

/ \ \ \ \

= •n
\ \ \ \

/,

` / \ \ \ \ \^

`/ `zl

``` \ \
.

00®"

`/
---` ---

2 F.C.

10                                           20                                          30                                          40
CELL   VOLTAGE

1'00

SYLVANIA

HinT

8100.1

8100-7

PAGE  3
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0100-1

8100-7

PAGE  4 PERMISSIBLE  DISSIPATION   AS   A  FUNCTION
OF  AMBIENT  TEMPERATURE

C62078

/ // //
AREA OF   PERMlSS'BLE

0// PERATIO N

//

10             20            30            40             50            60            70
A^elENT  TEMPERATURE  (®c)

1111111
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RERERERE

RERERE

#:::I:[ngtehspo°fnrieax..R.esbo.ns.e
Sensitive  Material      .....
ShapeofsensitiveArea    .    .    .
Construction.......

8142........
8142-1.......
8142-7.......

Outline.........
Operating  position       ....

GENERAL  DATA
..............   Seecurve
........   6100±400Angstroms
.........    :       Cadmium-Sulfide
•....,.........  Circular

......   HermeticallysealedinGlass

............    FlexibleLeads

............   Push-PinBase

............     BayonetBase

............     SeeDrawings
•...............      Any

ill

EiE

ELECTRICAI.  DATA

RATINGS  (Absolute  Maximum  Values)
Breakdown voltage2     .............
DissiT-aatLog  -   25oC      .............

T-amb   =   70°C       .............
Ambient Temperature Range      .........
Illumination................

CHARACTERISTICS
Cell  Resistance*

Illumination  2  FC

Darkc£:::sTaenTep5eratrr:2.87.oof.   :    :    :    :   :    :   :    :

400 VAC

300 mw
25mw

-40 to  +70 OC
Note  3

1500  Ohms
200,000 Ohms Min.

NOTES:
1.   Minute  increciseS  in  relat;ue  buni;t/;ly  will  Prodiice  change  in  color.

2.   Mea§iired  will]  cell  in  coNIplele   c/arhyle5S  at  a  Piilfe   rate  of  loo   PPJ,loo  p.  Jec.  c[uralion.

Vby°'t,:dgex;',I,'„:,:,Ctt%o:a%,V,:,I;%„',I:%,ddaa:'baf%,b,ed:::I.rat%;:i""""DCU0ltdgeiJliMliled

3.   Cd.r.e.Sboiil:/   b! .exer.ciseul   to   Preuertt   locali`z,ed   ouerbeating  of  the   Sensitive   Surface   when  ibe
cell  js   iiset/   wlilb   a  lens   Systelll.

4.   4Ae2{ured   after  60  lJlinlltes  expo.+llre  tt)  dpproxi»ldlely   50  FC  illimiination  (ambient  room
light).

5.   Med§iired  in  colllplele  ¢Jarbness,10  JecondJ  Ofler  rel)loudl  of  2   FC  illul)lination.

OUTLINE  8142-1

r`67:';?D|
PHENOLICSHELLT_.470"MX

•65o'.MAX.I   ha,£!.'

UU

•-.:..                 ii..,il

OUTLINE  8142-7

QUICK   REFERENCE   DATA

gLh4e2.LsyaL:£n8£La42T7yapreescad8mLi::

;eu:tfiudr:ngphh::°hc°:ednus:ti::tyc::]£
hermetically sealed-in-glass con-
struction.    The cell is  back filled

]i::f;e:££::i§:;e:fLii:aan::ill;:¥:ES:b;js:iiju:::
i.a=a!:gi.stT::gfe(a|t;:eor%ii=esl,?
T=£t€yeon;%=£e§;n:a.?gfnfe=ded:=#£%,£a;.

suited   to   direct   operation   of
relays.

OUTLINE  8142

SENSITIVE    AREA

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Tecbn;cdl  Pul]l;caiion

MAY,   1965

PAGE  1  OF  4
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SPECTRAL  RESPONSE
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SPECTRAL   CHARACTERISTIC   OF  HUMAN  EYE,
TUNGSTEN   AND FLUORESCENT  LAMPS

AVERAGE   HUMAN
EYE

INCANDESCENT  LAMP

TUNGSTEN    LAMP   COLOR
TEMPERATURE    2870° K

EYE   CURVE   IS  ON   BASIS
OF   EOUAL   VALUES    OF
FIADIENT    FLUX   AT  ALL
WAVELENGTHS

FLUORESCENT   LAMP
SYLVANIA  "WHITE "

4000           5000           6000           7cOO           8000           9000           lQOOO           I |000
WAVELENG"  lN  ANGSTROMS

4cO              500              600              TOO              800              goo             1000
WAVELENGTH    IN   MILLIMICRONS

AVERAGE   CHARACTERISTICS

I\', Illi'ccroRTEwpEFtimuREorsouRCE.287O.x C61285
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PERMISSIBLE  DISSIPATION  AS   A  FUNCTION

OF  AMBIENT  TEMPERATURE
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#:::I:[ngtehspo°fnkeax..R.es;o.ns;
Sensitive Material      .....
Shapeofsensitive Area   .    .    .
Construction.......

8143........
8143-1.......
8143-7.......

Outline.........
Operating position       ....

GENERAL  DATA

..............   Seecurve

:   :   :   :   :   :   :   :  :1:°±ca4d°£i£:¥Stur|°fiE:
...............  Circular
......   HermeticallysealedinGlass
............    FlexibleLeads
............   Push-PinBase
............     BayonetBase
............     SeeDrawings
•...............     A:ny

A

ELECTRICAL  DATA

RATINGS  (Abs.olute  Maximum  Values)
Breakdown voltagc2     .............
Dfssff.aatLog  =   25oC      .............

T-amb   =   7o°C       .............
Ambient Temperature Range      .........
Illumination................

CHARACTERISTICS
Cell Resistance4

Illumination  2  FC
Color Temp.erature  287o°K      ........

Dark  Resistance°        .............,

400 VAC

300 mw
25mw

-40 to  +70 OC
Note  3

9000 Ohms
900,000 Ohms Min.

NOTES :
1.   Minute increases in relative bumidily  will Produce  cl)ange in  color.

2Mvbe;;is„:,;aeexdzi#Ou:Z#:e;C]ze]]:]fpzlanbt:Co°r„#l##fzudree;#u##a#hafre;S]tzs:e,earcn:c;eler°:#n:g:lflpIpuJ;2]D°°Cuuolsle:gedl:rl##l#ed

3.   Cd.:e.Sboul4  bf .exer`cised  to  Preuenl   local;zed  ouerbedling  of  il)e  Sensitiue   Jurface  ulberi  the
cell  i]  iiJed  with  a  lew  Syslem.

4.   4Ae4!ured  after  60  minutes  exfJOJure  io  dpproxi7lldlely   50  FC  ;llumindiiori  (cwnbient  room
light).

5.   Med5uretl  iyi  complete  ddrleneTf,10  Secondl  dfier  rel}loual  of  2  FC  illunlination.

OUTLINE  8143-1

r'673';?.D|
PHENOLICSHELLT_•47o"

•65o"i  wA29i

UU

•-.:..I                ii...il

OUTLINE  8143-7

r6fao;ixoDT

BRASS iISHELLINSULATORL_

L6.:..J_
MAX.

CONTACTS

me•267„

T_-
-

QUICK   REF[RENC[   DATA

#4e3.isz]nvda3£ia43.T7yapr:Scad8m]i:2i

i:e:rtfi=dre:I:gap,:;:;:b::esn:::i::ti!:tsys::!::-
struction.   The  cell is  back filled

?:£f:e:£:,i§;:¥ndaa:b:i:[iidgefsssiEi:,!u:e:

#:::v::e::I::S;i::n:§n;:f:(;d;i;e;]!:n[ii:j¥i
::::::S'toand€re:treoppearratt££Coufar;yf
relays.

OUTLINE  8143

SENSITIVE    AFiEA

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Tecbn;cdl Piibl;calion

MAY,   1965

PAGE   1   OF  {{
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SPECTRAL  RESPONSE
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®
SPECIRAL  CHARACTERISTIC  OF  HUMAN  EYE,

TUNGSTEN  AND  FI.UORESCENT  I.AMPS

AVERAGE  HUMAN
EYE

INCANDESCENT  LAMP

C620'7

TUNGSTEN   LAMP   COLOR
TEMPERATURE   2870. K

EYE   CURVE  IS  ON   BASIS
OF  EQUAL   VALUES   OF
RADIENT   FLUX   AT  ALL
WAVELENG"S

\         FLUORESCENT   LAMP
SYLVANIA  "WHITE "

4000           5000           6000           7cOO           8000           SOOO           iapoo          I ipoo
wAVELEN6TH  iN  ANGSTfroMs

4cO              500              600              7cO              BOO              goo             1000
VWELENGTH   IN   MILLIMICRONS

AVERAGE   CHARACTERISTICS
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PERMISSIBLE  DISSIPATION   AS   A  FUNCTION
OF   AMBIENT  TEMPERATURE

C62078

/ // //
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^S\-IA\-I-RE         engineering data service       -i;-;:1\8!-
GENERAL  DATA

S;P:::r[:[ngtehspo°fnrieaxi.minie;pan;e
Sensitive Material      .......
Sensitive Area         ........
Construction.........

Outline...........
Operating position       ......

......   Seecurve

:1?0.±ca4d°£i£:8Sturi°fiE:
.   .   .VlewedfromEnd

G.ia¥serw:te££CFai[e[¥£g]eeaLLeedai3
.....  SeeDrawing
•.......       A;ny

ELECTRICAL  DATA

RATINGS  (Absolute Maximum Values)
Breakdown voltage2     .............
DissiE::[£3  =  25oc      .............

T-amb   =  7o°C      .............

Al=iiiennatti::mp:ra:u:era.n:e.   :   :   :   :   :   :   :   :   :

CHARACTERISTICS
Cell Resistance4

Illumination 2 FC

Da[kc£:3:sTaen¥ep5eratrr:2.87.oof .   :   :   :   :   :   :   :   :

NOTES:

Too;::::;:,%iei]esd

300 Volts

50mw
5mw

-40 to  +70 OC
Note  3

40'000 Ohms
10.0 Megohms Min.

1.  Minute increases in relative bunidity twill Produce  cl]ange in  color.

2.   Me?Sured_ u)itb  cell  jr}_complet_e  dd.rhness  at _a  fiul§e  {ate  o.f  100  PPJ,  100  p,  Sec.  duration._
tb%xd;t#du#:]dui:si#onddamndd8emtibnei::eel:d#rakxtr%S#itman#ecr:;in#Pedb"HH

3.   Ca_re  ]boul_d  be _exer_cised  to  Preuent  localized  over-beating  of the  Seri§itiue  Surfue  wlm  the
cell  i§  used  ouilb  a  lew  ]ystem.

4.%oeod#r,:gdb;){er60minuteJminimunexfiosuretoapproxiunately50Fcillumination(ambient

5.  Measured in  complete  darkne]],10  Seconds  dfier reunotydl  of 2 FC illumination.

QUICK   REFERENCE   DATA

Tpe.  Sylvania   Type   8318   is   a
miniature  cadmium-sulfide  p.ho-
toconductive    cell    featuring

F:g|hedse-n:itiYi:y|aas:dc::rs=r:ticia.liz

7:h:e.:ce;iniishi:i;::igssat:oan:::s:a-|f:ee:i
1:f::I::d:.:[]T:e:nfgc;J[°8;¥ndfees::£ge:i

for   use   in   a   wide   variety   of
industrial applications.

SENSITIVE    AREA

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Technical Piibl;catlori

NOVEMBER,   1964

PAGE  1  OF  4

File Under
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SYLVANIA

SPECTRAL  CHARACTERISTIC  OF  HUMAN  EYE,
TUNGSTEN  AND  FLUORESCENT  LAMPS

®

AVERAGE   HUMAN
EYEiE INCANDESCENT  LAMP

TUNGSTEN   LAMP  Colon
TEMPERATURE   2870° K

EYE   CURVE   IS  ON   BASIS
OF  EQUAL   VALUES    OF
RADIENT    FLUX   AT  ALL
WAVELENGTHS

FLUORESCENT   LAMP
SYLVANIA  "WHITE"

3000            4 000            5000            6coO            7cOO            8000            9000            lQOOO            I LOOO
WAVELENGTH   IN  ANGSTROMS

300              4cO               500               600               700               BOO               9 00              1000               1100
VVAVELENGTH    IN    MILLIMICRONS

PERMISSIBLE  DISSIPATION  AS  A  FUNCTION  OF  AMBIENT  TEMPERATURE

C620,O

AREA   OF   PERMISSIBLE     OPERATION
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PAGE  4

CELL  RESISTANCE  VS  ILLUMINATION

I I I I I I ' I '' I I I
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ILLUMINATloN    IN    FO0TCANDLES

CELL  CURRENT  AND  DISSIPATION  VS  VOLTAGE
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gri;RERE
RERERE

RERERERERERE

*P:::I:[ngtehspo°fnrieax..R.es;o.ns.e
Sensitive  Material      .....
ShapeofsensitiveArea    .    .    .
Construction.......

8345........
8345-1.......
8345-7.......

Outline.........
Operating position       ....

GENERAL  DATA
..............   Seecurve

:   :   :   :   :   :   :   :  :1:0 ±ca4d°£i££gs:ri°fiE:
..............        Circular

......   HermeticallysealedinGlass

............    FlexibleLeads

............   Push-PinBase

............     BayonetBase

............     SeeDrawings
•...............      A:ny

n

ELECTRICAL  DATA

RATINGS  (Absolute  Maximum  Values)

Breakdown voltage2     .............
DissiFatLog  -  25oC      .............

T-amb  =   7o°C       .............
Ambient Temperature Range     ,.........
Illumination................

CHARACTERISTICS
Cell  Resis[ance4

Illumination  2  FC
Color Temperature  287o°K      ........

DarkResistance'''         ...........     _     .     .

400  VAC

300 mw
25mw

-40 to  +7o °C
Note 3

750  Ohms
75,000  Ohms Min.

NOTES:
1.   Minitte  increases  in  relatiue  humidity  will  Produce  change  in  color.

2Mvbeyo;l#d#a;:x;nn#uezn:7:e;CS,ef]:]zfp2:n#zeoc;"a#ealt:„dz#redezr„b#u;„;;ddad##Peeu];JIB;ea#!|er:ft##„P,Pu];z]D°8uuo|Jte:gedz:r#Zz:tned

3.   C,a.I e. Sboul.d  ?e. exe.rc;fed  1o   Preuent  localized  ouerbeclting  of  the   Semitiue   ]urfdce   when  lbe
cell  is  used  witl]  a  lem  Syste7i2.

4.   preps`ured  offer  60  minutes  exposure  to  dpproxi7iidtely   50  FC  illu7i2indtion  (ambient  room
light).

5.   Measured in  complete  ddrhneJJ,10 Second]  dfi¢r  removal  of 2 FC illttmination.

OUTLINE  8345-1

r_67£';2O|
P11EN0LICSHELLT_•47o..

.65o..
MAX.

I.12o.'
MAX.I-IIIIIImi

OUTLINE  8345-7

r.6ao;,XODT

BRASS

i1SHELLlNSULATORL.

L6o:..J_
MAX-

CONTACTS

Elrdid   E±
•267„

I_- -

OuicK   nEFER[NOE   DATA

The    Sylvania    Types      8345,
8345-1  and  8345-7 are cadmium
sulfide     photoconductive     cells
featuring   high   sensitivity   and
hermetically sealed-in-glass con-
struction.    The cell is  back filled

-::_::i-::-:=-_::__--_:-_::-__:I_::-I::---::::::__::_:::I:

of  industrial   applications,   and
are  particularly  suited  to  direct
operation  of relays.

OUTLINE  8345

SENSITIVE    ABEA

± .002
.016"DIA.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Technical Pwbl;ca)tion

MAY,   1965

PAGE  1  0F  4
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SPECThAL  CHARACTERISTIC  OF  HUMAN  EYE,
TUNGSTEN  AND  FLUORESCENT  LAMPS

AVERAGE  HUMAN
EYE

INCANDESCENT  LAMP

C6201 7

TUNGSTEN   LAMP  COLOR
TEMPERATURE    2870® K

EYE   CuRVE  IS  ON   BASIS
OF  EOUAL   VALUES   OF
RADIENIT   FLUX   AT  ALL
WAVELENGTHS

\         FLUORESCENT   LAMP
SYLVANIA q"TE "

4000            5000            6000            7cOO            COOO            SOOO            lQOOO           I |000

wAVELENerii  IN  ANGSTROMs
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WAVELENGTH   IN   MILLIMICRONS

AVERAGE   CHARACTERISTICS
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8345
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PAGE  4 PERMISSIBLE  DISSIPATION   AS   A  FUNCTION
OF   AMBIENT  TEMPERATURE

C62078

// //
AREA  0//OF   PERMlSSIBLE

PERATIO N//

10             20            30            40             50            60            70
A^BIENT   TEMPERATUBE  (®C)
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RERERERERERERERE
`                  `    `   -     `  _    _   , `     _    _            `  `                                        `   `

RERE§RERERERERERERE

RERERERERERERERERERERERERERE

#:::::[ngtehspo°fnrieax..R.esbo.ns.e
Sensitive Material      .....
ShapeofsensitiveArea   .    .    .
Construction.......

8346........
8346-1.......
8 346-7        .......

Outline.........
Operating  position       ....

GENERAL  DATA
..............   Seecurve

:   :   :   :   :   :   :   :  :1?0 :ta4d°£[£:gsturi°fiE:
..............         Circular

......   HermeticallysealedinGlass

............    FlexibleLeads

............   Push-PinBase

............     BayonetBase

............     SeeDrawings
•...............      A,ray

Eiil

ELECTRICAL  DATA

RATINGS  (Absolute  Maximum  Values)

Breakdown voltage2     .............
Diss£T.aati°g  =   25°C      .............

T-amb   =   7o°C       .............
Ambient Temperature Range      .........
Illumination................

CHARACTERISTICS

Cell  Resistance4
Illumination  2  FC

Darkc£:::sTaen?ep5eratrr:  2.87.OOF.    :    :    :    :    :    :    :    :

400 VAC

300 mw
25mw

-40 to  +7o °C
Note  3

3000 Ohms
300,000 Ohms  Min.

NOTES :
1,   Miniile  ilicredses  in  relative  humidity  will  Produce  change  in  color.

2.Mveo;;:;:`!inwe;::es.:.eJOJf%;%!fe:tledf::e;I,:;;5df„,;agpe":Jbeerc:|t|e.OfM]aoxoinp,!,5„',]DO8upo|5te;ied;:r|;#jtne.d

by  i)iaxiiiium  diffipdlion  ciyid  iJiini7}l"in  dark  resi]ldnce  rciting.

3.   Ca,!e.Sboul¢  be.  .exert,i]ed  1o   I)reuenl  localized   ouerbeatiilg  of  the   Seylsitiue   I urface   when  tlJe
cell   is   iiJed   witl]   a   lens   Sys16mi.

4.   preps`ured  after  60  niinuteS  expo]ure  to  dpproxiMlately   50  FC  illitiiiiiiation  (anibient  rooiii
light)-

5.   Measured  in  coiiiplete  ddrbneJJ,10  Seconcll  dfier  rellloucil  of  2  FC  illitiiiinatiori.

OUTLINE  8346-1

r'673'`?D|
PHSEHNE&t`C  `T_•47o"

•65o.I
MAX.

l        "2o.'
MAX.

I-111111111
•-,:I.                  ii..,i,

i

OUTLINE  8346-7

OUICH   REFERENCE   DATA

#4e6.]S¥]nvda3];a46.T7yapr:Scad8m3i€2
sulfide     photoconductive     cells
featuring   high    sensitivity    and

9terru:teitj:?llTf:a::T|-ii:-glaacsffic|?end-
with  gas  for  a  high  dissipation
safety   factor   and   high   voltage
capability  and  includes  a  blue-
qf°tt£:in::[Tnenwv:i:::urbnesc%£:i:
damaged.  They have a resistance

§r;esi§ai[r:::;::::¥:S;et::i;1::c:¥::n:Vi:i:n:ci

OUTLINE  8346

SENSITIVE    AREA

± .002
.016"DIA.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Tecbn;col  Publ;calion

MAY,   1965
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a

SPECIRAL  CHARACTERISTIC  OF  HUMAN  EYE,
TUNGSTEN  AND FLUORESCENT  LAMPS

AVIRAGE  HUMAN
EYE

INCANDESCENT  LAMP

C62017

TunesTEN   LAMp  COLOR
"PERATURE   2870. K

EYE   CuRVE  IS  ON   BASIS
OF  EQUAL   VALUES   OF
RADIENrT   FLux   AT  ALL
WAVELENG"S

\         FLUORESCENT   LAMP
SYLVANIA "WHITE"

3000          4cOO          5000           6000          7000           COOO          9000           iQpe          I loco
WAVELENG"  lN  ANGSTROMS

BOO              400               500               COO               700              BOO               9cO              1000
VIAVELENGTH    IN   MILLIMICRONS

AVERAGE   CHARACTERISTICS

\\\\
ICOL 11ORTEMPEF`ATUFtEOFSOuRCE=2870®K
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PAGE  4

PERMISSIBLE  DISSIPATION   AS   A  FUNCTION
OF  AMBIENT  TEMPERATURE

C62078
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//

10             20.           30            40             50             60            70
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*:::i:[ngtehspo°fnkeax..R.es;o.ns.e
Sensitive  Material      .....
ShapeofsensitiveArea    .    .    .
Construction.......

8347........
8347-1.......
8347-7.......

Outline.........
Operating  position        ....

GENERAL  DATA
..............   Seecurve

:   :   :   :   :   :   :   :  :1:0 ±ca4d°£i£:?Sturi°fiT:
..............         Circular

......   HermeticallysealedinGlass

............    FlexibleLeads

............   Push-PinBase

............     BayonetBase

............     SeeDrawings
•..............             Any

A

a

ELECTRICAL  DATA

RATINGS  (Absolute  Maximum  Values)
Breakdown vo|tage2     .............
Diss`FatL08  =   25OC      .............

T-amb   =   7o°C       .............
Ambient  Temperature  Range      .........
Illumination................

CHARACTERISTICS
Cell Resistance4

Illumination  2  FC

Darkcfi::sfaen:ep5eratrr:2.87.oof.   :   :   :   :   :   :   :   :

400 VAC

300 mw
25mw

-40 to  +70 OC
Note 3

16,000 Ohms
1,600,000  Ohms Min.

NOTES:
1.   Minute incredm in relaliue humidity will Produce cbcinge in color.

2Mvbe;;;„a#rgdeexdzi„n#t2#:e;:ze][o][7fpztanht:Co°rn"d'l##!zuatter,#u:;}dad#d#re:;l,Jh;tedrctt::tl;r°;#d°gx°iwp2Pus;i]D°:uHo|Ste:gedi:r|:##ed

3.   Care   Sbould  be   exert_ised  lo  Preuent  locdli.zed  ov'erbedling  of  ike   ]eyl5iliue  Surface  when  the
cell  is  used  with  a  lenl  Jy]tem.

4.   Med§llred  after  60  1/linutes  exposare  to  approximately  50  FC  illi4mination  (ambient  room
light)-

5.   Med]iired in  complete  ddrki2esS,10  Jecoyids  after  rellloual  of 2 FC illilrllination.

OUTLINE  8347-1

r.673,A9DT
PHENOLICSHELLT_.47o.IM

•65o''jx  it,f?i

UU

•-.:,.               ii..,i'

OUTLINE  8347-7

r_6ioA'xOO|

BRASS

i1SHELLINSULATOPL.

L6.:.DJ_
MAX

CONTACTS-
me-.267..

T_- -

OUICIt   REFERENCE   DATA

The    Sylvania    Types    8347,
8347-1 and 8347-7 are cadmium
sulfide     photoconductive     cells

;:e:r;i:e:t:::11h¥£::a::j[i:s]-t;Ya::S:fic[a::n:-

?:lie:£:,:.:;:?:ndaa:¥|E|dg.isssi3i:.iu:e:
dot compound which turns pinkl
if   the   cell   envelope   becomes
damaged.      They    have    a    cell
resistance   of   16,ooo   ohms   at

L2nF:.wTdheeyvaarr:et;Sfo8fn:£df:srt:£Sa:

::f:idcat,i:nsdiar::,ar.eppe::t,ii*ar:z
relays.

OUTLINE  8347

SENSITIVE    AREA

±.002
.016"DIA.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Tecbn;cd!l Publicatiori

MAY,   1965

PAGE  1  OF  4
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SPECTRAL   CHARACTERISTIC  OF  HUMAN  EYE,
TUNGSTEN   AND  FLUORESCENT  LAMPS

AVIRAGE  HUMAN
EYE

INCANDESCENT  LAMP

TUNGSTEN   LAMP  COLOR
TEMPERATURE   2870.1<

EYE   CURVE  IS  ON   BASIS
OF  EQUAL   VALUES   OF
FIADIENT   FLUX   AT  ALL
WAVELENG"S

FLUORESCENT   LAMP
SYLVANIA  "WHITE "

4cOO           5000           6000           7cOO           8000           9000           lQPOO           I |000
wrvELEN6"  iN  ANesTROMs

400              500              6cO              700              BOO              9cO             1000
VIAVELENGTH    IN   MILLIMICPONS

AVERAGE   CHARACTERISTICS

1100

SYLVANIA

Ban
"J-1
8347.7

PAGE  3

\\\ REOFSOu'PCE=2870.I
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SYLYANIA

HRE
8347-1

8347.7

PAG.E  4

PERMISSIBLE  DISSIPATION   AS   A  FUNCTION
OF   AMBIENT  TEMPERATURE

ce2o7e

/ // //
AREA OF  PEf"ISSIBLE0//PERAT'O N

//

0                 10             20            30            40             50            60            70
AMBIENT   TEMPERATURE   (®C)

1111111
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AVERAGE   CHARACTERISTICS
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GENERAL  DATA

REaeREasREaeREiREENREae

S;P:::i:[ngtehspo°fnrieaxi.mLinie;p6n;e
Sensitive Material      .......
Sensitive  Area         ........
Construction.........

Outline...........
Operating position       ......

......    Seecurve

:1:0.±ca4d°£i£:gs:ri°fiE:
.    .    .ViewedfromEnd

Gia¥serwTtehtfii:[¥]bs[eeaieedaiB
.....  SeeDrawing
•.......       A;ny

ELECTRICAL  DATA

RATINGS  (Absolute Maximum Values)
Breakdown voltage2     .............
Diss;I:ati°B  =  25C'C      .............

T-amb  =   7o°C       .............
Ambient Temperature Range      .........
Illumination................

150 Volts

50mw
5mw

-40 to  +70 OC
Note 3

OUI"   REFERENCE   DATA

:?:ia:z::a:iadmTzfe-su8|fizfish.:
toconductive  cell featuring high

:::]Se.:]V.]tfyn.agn[£sshceornmstertu£:t::i?
The   cell  is   gaseous   back-filled

i::o:ahnf8hin:i:afepsati°nb]usea.fde:%

ff°:£e°u::]]Wehnfvcehio::rnsec%£:::
damaged.   The 8474 is designed
for   use   in   a   wide   variety   of
industrial applications.

n
CHARACTERISTICS

Cell Resistance4
Illumination 2 FC

Darkc£:::s:aen:ep5erat:I:2.87.o°.c
1500  Ohms

150,000 Ohms         Min.

NOTES:
1.   Minute  incred]eJ in relative  13unidity  will Produce  cbdrige  in  color.

2Mvue#];#arggeeedzz]reow];et#hcz:C;:;]obfzy"ltd;2£##demudatlalzr:;zn2e#;:oyaretdaaan##,nir2b##ld]d°r#fepx]S`,i:#e#¢#;%SZP°e"db

3.   Cd.fe.Sboul¢  b?  .exerc.i]ed  to  |ireueut  localized  over-beating  of  ike  Sensiiiue  Surface  when  the
cell  is  uled  wilb  a  lens  Sysi;in.

4.#oeod#,r;egdb,a)f.ter60minutesuninimumexpoluretoapproximately50Fcillunindtion(ambient

5.  Measured in complete  darkness,10 Seconds  dfier rei7ioual  of 2 FC illttmiriation.

SENSITIVE    ABEA

.250" MAX.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Tecbn-ical  Publ;cdil;or}

NOVEMBER,   1964
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SPECTRAL  CHARACTERISTIC  OF  HUMAN  EYE,
TUNGSTEN  AND  FLUORESCENT  LAMPS

AVERAGE   HUMAN
EYE

INCANDESCENT   LAMP

TUNGSTEN    LAMP   COLOB
TEMPERATURE    287o° K

EYE   CURVE   IS   ON   BASIS
OF   EOUAL   VALUES    0F
RADIENT    FLUX   AT  ALL
WAVELENGTHS

\          FLUORESCENT   LAMP

\/ SYLVANIA "WHITE "

\

3000           4 000           5000           6000           7cO O           8000
WAVELENGTH   IN  ANGSTPOMS

30 0               400                500               GOO                700               BOO

WAVELENGTH    IN    MILLIMICBONS

9000            lQO00           I |000

goo                1000                1100

PERMISSIBLE  DISSIPATION  AS  A  FUNCTION  OF  AMBIENT  TEMPERATURE

C620®O

AREA OF   PERMISSIBLE OPERATION

.///./// '  / ,/  ../ / '///A Z

Z izE  ra
25            30                           40                           50

AMBIENT    TEMPERATURE   (°C)

111111

80               90                loo              Ilo               120              130

AMBIENT   TEMPEBATURE   (°F)

6070

140                150               160
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10,000

CELL  RESISTANCE  VS  ILLUMINATION

iiiiiiii COLOR   TEMPEPATURE    OF   SOUPCE  =    2870°  K
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Io                                                      loo                                                  iooo

ILLUMINATION    IN    FOOTCANDLES

CELL  CURRENT  AND  DISSIPATION  VS  VOLTAGE
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GENERAL  DATA

#:::::LnFtehspo°fnrieaxi.mLinrie;p6n;e
Sensitive Material      .......
Sensitive  Area          ........
Construction.........

Outline...........
Operating position       ......

......    Seecurve
6100  ±  400 Angstroms
.    .    .  Cadmium-Sulfide
.    .    .ViewedfromEnd
.  Hermetically Sealed  in

Glass with  Flexible Lea,ds
.....   SeeDrawing
•.......       A,ny

ELECTRICAL  DATA

RATINGS  (Absolute Maximum Values)

Breakdown voltage2     .............
Dissff.aat:B  =   25°C      .............

T-amb   =   7o°C       .............
Ambient Temperature Range      .........
Illumination................

CHARACTERISTICS
Cell Resistance4

Illumination  2  FC

Darkc£]e::sTaen:ep5erat?r:2.87.oof.    :   :    :   :    :    :    :    :

200 Volts

50mw
5mw

-40 to  +7o °C
Note  3

3000 Ohms
300,000 Ohms         Min.

NOTES :
1.   Minute increa]e] iri relative  bumidily will Produce  cbdnge in  color.

2Mvueooftts:a;geeediz:Ow;e;xb#ezc;e;]#n;bce#afx:,ee#deuu#db;:]e#psday;,todreaa#fb#an]°#d!:S1#;#a#c:ecro;,:#gcattp°enab

3.   Care  Sl]ould  be  exe!c.i]ed  to  I)reuent  localized  over beating  of  the  §en§iliue  Surface  when  the
cell  i5  used  with  a  lem  System.

4.#oeoa#;jegd#f:er60minute§"iinimunexpoSureloapproximately5oFcillunination(ambient

5.   Measured  in  complete  ddrbness,10  Secorlds  dfier  remoudl  of 2  FC  illumination.

QUICIt   REFEnENCE   DATA

:i:1a::::a:iadmTzfe-su8lfz:;sh.:
toconductive  cell featuring high

i::[Se]:[V.[tfyn.agn]:sshceornmstertu£:::i¥
The  cell  is  gaseous  back-filled

i::to:  ahnf8hi n:i:ifepsati° nb[usea.fde:Z

ffoTfeou:g|lwehnivcehl.i:rngec:i=::
damaged.   The 8475 is designed
for   use   in   a   wide   variety   of
industrial  applications.

SENSITIVE    AREA

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Tecbnicdl Pi4blicd;lion

NOVEMBER,   1964
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®
SPECTRAL  CHARACTERISTIC  OF  HUMAN  EYE,

TUNGSTEN  AND  FLUORESCENT  LAMPS

AVERAGE   HUMAN
EYE

INCANDESCENT   LAMP

TUNGSTEN    LAMP   COL0B
TEMPERATURE    287o° K

EYE   CURVE   IS   ON   BASIS
OF  EOUAL   VALUES    OF
RADIENT   FLUX   AT  ALL
WAVELENGTHS

\          FLUORESCENT   LAMP
SYLVANIA  "WHITE"

3000           4000           5000           6cOO           7cOO           8000
I  WAVELENGTH   IN  ANGSTROMS

300            400             500             600             700             800
WAVELENGTH    IN    MILLIMICBONS

9ooo              IQOOO            11,000

900               1000                1100

PERMISSIBLE  DISSIPATION  AS  A  FUNCTION  OF  AMBIENT  TEMPERATURE

C62040

ABEA OF   PEPMISSIBLE OPEFiATION
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CELL  RESISTANCE  VS  ILLUMINATION
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C®,O'T

II .
o`/c4)4,'/

\\
®0,

\ \ \
// try;O

\ \ // /
`,'.

\ \ / 6,,̀

/ \ /\ /
\ \0-

/ \ \ ---
_D'is .=50 MW-- 2--

0                           2                        4                        6                        8                        10                       12                      14

CELL   VOLTAGE



REREREREREREREREREREffiRERERERERERERE
RERERERE

RERERERERERERE

REREREREREusRERERERERERERERE

GENERAL  DATA

S;P:::;:[ngtehspo°fnrieaxi.mLrikes.pan;e
Sensitive Material      .......
Sensitive  Area         ........
Construction.........

Outline...........
Operating position       ......

......    Seecurve

ft?0.±ca4dofi£:gs:r]Ofi¥:
.   .    . Viewed from End

G.laTserwT,efiifi:lzibsle.alLe.daiE
.....  SeeDrawing
•.......       A:ny

ELECTRICAL  DATA

RATINGS  (Absolute Maximum Values)
Breakdown voltage2     .............
Dissi#i°B  =  25°C     .............

T-amb  =   7o°C      .............
Ambient Temperature Range      .........
Illumination................

CHARACTERISTICS
Cell Resistance4

Illumination 2 FC

Darkc£:::sTaen:ep5eratT[:2.87.oof.   :   :   :   .   :   :   :   :

300 Volts

50mw
5mw

-40 to +70 OC
Note 3

6000 Ohms
600,000 Ohms         Min.

NOTES:
1.   Minute increa§e] in relative bunidily will Prodece  cb¢nge in color.

2Mvueoof;i::ed;:ow,,|e,#|etc:;lobf,yntbfdff,udemuddad|f:A:;,eff%a;daaanrmpdff|:r!df:!f,dldorffrpxef#ofce#rc;,;onrg%t;oereab

3.   Cd_!e  lboul_d  be _exer_ci§ed  to  Prevent  localized  ouer-bedling  of  the  Sensitiue  Surface  when  the
cell  is  used  u/ilk  a  len]  ]yJtem.

4.#oeod#,r;egdbt#.ter60minute5minimunexpoJuretodpproximately50Fcillunination(unbient

5.   Medst4red in  complete  darbne]],10 ]econd] offer  re7noual of 2 FC illumination.

OUI"  REFERENCE  DATA

:::i:::I::i:::::;:;:.;aa:f;::s::o:js:ru:¥:Lt:t§.i::S][€j
i::to:ahnf8hin:i:ifepsati°nb]usea.fde:Z

]sfo¥eou::[[wehnfvceh|of:rn€ec:i:::

foarmaugs:d.inThae8w|Zgi;frei:it;neodf
industrial applications.

SENSITIVE    APEA

.250" Vex.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELEC'IRONIC  TUBE  DIVISION

EMPORIUM,  PA.

A Techa;col Publ;cat;ori

NOVEMBER.   1964
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SPECTRAL  CHARACTERISTIC  OF  HUMAN  EYE,

TUNGSTEN  AND  FLUORESCENT  LAMPS

AVEFIAGE   HUMAN
EYE

INCANDESCENT   LAMP

TUNGSTEN    LAMP   COLOR
TENRERATURE    2870° K

EYE   CUBVE   IS   ON   BASIS
OF   EOUAL   VALUES    OF
RADIENT    FLUX   AT  ALL
WAVELENGTHS

FLUORESCENT    LAMP

\/ SYLVANIA "WHITE"

\
\

1[
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PERMISSIBLE  DISSIPATION  AS  A  FUNCTION  OF  AMBIENT  TEMPERATURE
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lLLUMINATION    IN    FO0TCANDLES

CELL  CURRENT  AND  DISSIPATION  VS  VOLTAGE

I./Itl..
C64020

`,  g0, rovoo// /`\/,'
`oc/)//

'/ / .

/\
// /, /
\/

/
/ / \ /\

_,

\9

/ / \ \ \ _

I - - - - -f's=. 2_:-5ql
W

0              2          4          6          8          10        12         14         16         18       20       22       24       26       28

CELL   VOLTAGE



----1-i_I--i_S-

`i

rh

GENERAL  DATA

S;P:€:I:[ngtehspo°fnrieaxi.mLrikejp6n;e
Sensitive Material      .......
Sensitive  Area          ........
Construction.........

Outline...........
Operating position       ......

......    Seecurve

fl?o.±ca4do:iifgs:r|ofiT:
.   .    . Viewed from End

G.laTserwT,efiii:lfibsleeaieedaiE
.....  SeeDrawing
•.......       A;ny

ELEC'IRICAL  DATA

RATINGS  (Absolute Maximum Values)
Breakdown voltage2     .............
Dissif::£B  =  25oC      .............

T-amb   =   7o°C       .............
Ambient Temperature Range      .........
Illumination................

CHARACTERISTICS
Cell  Resistance4

Illumination 2  FC

Darkcfi::sTaen:ep5erat.ur: 2.87.oo.K.   :   .   ..   :   :   :   :   ..

300 Volts

50mw
5mw

-40 to  +70 OC
Note 3

12,000 Ohms
1.2 Megohms Min.

NOTES:
1.  Minute  increa]e]  in  relatiue  bunidity  ulill  Produce  change  ill  color.

2.Mveof;:;eedjnw.:e'xb{e:::]o.;mtbce°%;:'devdaa!r„%:e%aya'd%#g]eetrp¢e`ecea/ 100  P|)I,  100  |i  §ec.  duration._

rtylaxi7nuan  DC  or  AC  Pedb
uoltdge  i§  limited  by  maximum  di§§ipalion  dud  7niriimuan  dark  re5istdnce  rating.

3.   Ca_le  Sboul¢  be  fxerc_ised  to  Preueut  localized  over-beating  of  tl3e  §ensiliue  Surface  when  lbe
cell  iS  uSed  wiib  a  lew  System.

4.%eoa#;:I,r;egdbtd)f.ter60minute§uninimunexpoJuretoapproxiunately50Fcilluniution(ambient

5.   Measured in  complete  ddrbrle]S,10  Second§  Ofler removal  of 2 FC illunirlation.

QUICK   REFERENCE   DATA

:i:ia:z::a:iadmTzfe-su8,fiz3ish.:

i;h:e:j]:cid::ijn;:ie:::|§::I:s:i;;aii§sjjjt;:i:!ii:i
ffo:f:u::||wehnivceh|.::rnfe.:i£E:

foarmaugs:d.£nThae8w4£Z:i::lei:£t;neodf
industrial  applications.

SENSITIVE    AREA

.250" VAX.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA,

A Tecbrical Publicaliori

NOVEMBER,   1964

PAGE  1  OF  4

File Under

PHOTOCONDUCTORS
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SPECTRAL  CHARACTERISTIC  OF  HUMAN  EYE,

TUNGSTEN  AND  FLUORESCENT  LAMPS

`VERAGE  HUMAN
EYEiiE INCANDESCENT  LAMP

TUNGSTEN    LAMP   COLOR
TEMPERATURE   2870. K

EYE   CURVE  IS  ON   BASIS
OF  EOUAL   VALUES   OF
RADIENT   FLUX   AT  ALL
WAVELENG"S

\          FLUORESCENT   LAMP
SYLVANIA  "WHITE "

3000           4000           5000           6000           7cOO           8cOO
WAVELENGTH   IN  ANGSTROMS

300             4cO              500              6cO              700              BOO
WAVELENGTH    IN   MILLIMICRONS

9oo0            lQPOO           I |oOo

goo               1000               1100

PERMISSIBLE  DISSIPATION  AS  A  FUNCTION  OF  AMBIENT  TEMPERATURE

C®2cO

AF`EA   OF   PERMISSIBLE OPERATION

'///` /// '/ / / . '/// Z

iELE  ra
zz!z

25           cO                           40                           50
AMBIENT    TEMPERATUBE   (®C)

111111

80              90               loo             Ilo              120             130

AMBIENT   TEMPERATURE   (°F)

cO70

140               150              I cO
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CELL  RESISTANCE  VS  ILLUMINATION
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ILLUMINATloN    IN    F00TCANDLES

CELL  CURRENT  AND  DISSIPATION  VS  VOLTAGE
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GIINERAL  DATA

*::i:[ngtehspo°fnkeaxi.mLinke;pan;e
Sensitive Material      .......
Sensitive  Area          ........
Construction.........

Outline...........
Operating  position       ......

......    Seecurve

f[3o.±ca4do£££:gstur[ofiE:
.    .    .ViewedfromEnd

GiaTserwT,efiii:`fibsleealLeedaiE
.....  SeeDrawing
•.......       A;ny

ELECThlcAL  DATA

RATINGS  (Absolute Maximum Values)
Breakdown voltage2     .............
DissiE::£B  =  25oC      .............

T-amb  =   7o°C       .............
Ambient Temperature Range      .........
Illumination................

CHARACTERISTICS
Cell  Resistance4

Illumination  2  FC
Color Temp.erature  287o°K      ........

Dark  Resistancet`        ..............

300 Volts

50mw
5mw

-40 to  +70 OC
Note 3

n
24,000 Ohms

2.4 Megohms Min.

NOTES:
1.   M;nute  increases  irl  relative  bunidity  will  Produce  change  in  color.

2.Mvue:i;#rggeeed,,Snw,;e#bct:C;:d!!ob;ynt#d;t###deunudddaltr:;,npe#;:oyantdaddn##tnt/bd##lfld]a°r#fepxsSlt##e#¢#t;;%t`P°ench

3.   Ca_!e  Shotil¢  be  _exerc_ised  to  Preuent  localized  ouer-beating  of  lbe  Sensilive  Surface  wberi  the
cell  i]  Hsed  with  a  lens  System.

4.%eoa;;;1;;egdb#f:er60minutesminimunexposuretoapproximately50Fci[1unination(ap:blent

5.   Med]ured  iri  coanplele  ddrhrlesJ,10  Seconds  offer  removal  of  2  FC  illttrrlind;lion.

OllICK  REFERENCE  llA"

:;:;:;I:;d:iiii:h,:a::i::;::uii¥!:a¥t

i¥u§:d:.:LnL¥j:n£::iLZ°:£¥v:d:e:::;I:e:::
industrial applications.

SENSITIVE    AREA

SYLVANIA ELECIRIC
PRODUCTS  INC.

Electronic Componeats Group
ELECTRONIC TUBE  DIVISION

EMPORIUM,  PA.

A Tecbhicail  PubHcatiote

NOVEMBER,  1964

PAGE  1  OF  4
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SYLVANIA

SPECTRAL  CHARACTERISTIC  OF  HUMAN  EYE,

TUNGSTEN  AND  FI.UORESCENT  I,AMPS

AVERAGE   HUMAN
EYE

INCANDESCENT   LAMP

TUNGSTEN    LAMP   COLOB
TEMPEBATUBE    287o° K

EYE   CURVE   IS   ON   BASIS
OF   EOUAL   VALUES    OF
RADIENT   FLUX   AT  ALL
WAVELENGTHS

FLUORESCENT    LAMP
SYLVANIA  "WHITE

3 000           4 000           5000            6cOO           7cOO            8000           9000            lQOOO           I |000
WAVELENG"   lN  ANGSTBOMS

300             4cx)              500             600              coo             800
WAVELENGTH    IN    MILLIMICRONS

goo               1000                1100

PERMISSIBLE  DISSIPATION  AS  A  FUNCTION  OF  AMBIENT  TEMPERATURE

C62040

AREA OF   PEF3MISSIBLE OPERATION

/// /// //// '///A Z

izE  ra
25           30                          40                          50                          60                          70

AMBIENT    TEMPEPATUBE   (°C)

111111111

80               90                loo              Ilo               120              130             140               150              160

AMBIENT   TEMPERATURE   (°F)

®
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loo,000

CELI.  RESISTANCE  VS  ILLUMINATION

I--11111-----
Colon   TEMPERATURE    OF    SOURCE   =    2870°   KI
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10                                                               loo

ILLUMINATION    IN    FOOTCANDLES

CELL  CURRENT  AND  DISSIPATION  VS  VOLTAGE
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GENELAL  DATA

SP:;i:t;I:v]:#;hsap::friijaxim*+es:p:n:e
Sensitive Area         ........
Construction.........

Outline...........
Operating position       ......

......   Seecurve

:1?0.±cin4d°£££:gs:rL°fi¥:
.   .   . Viewed from End

G.|aTserwT,efiit.I!ig|?`LeedaiE

:   :   :   :   :  :ee.PrawA:;

iiE

ELEC'IRICAL  DATA

RATINGS  (Absolute Maximum Values)
Breakdown voltage2     .............
Dissif::i°B  =  25oc     .............

T-amb  =   7o°C      .............
Ambient Temperature Range      .........
Illumination................

CHARACTRISTICS
Cell Resistance4

Illumination 2 FC

f;:lr#:STSE:::t.¥e 2.87.oof .   :   :   :   :   :   :   :   :   :   :

300 Volts

50mw
5mw

-40 to +70 OC
Note 3

100,000 Ohms
10.0 Megohms Min.

NOTES:
1.  Minute  iricrease§ iri  relative  bunidity  u)ill |roduce  cbarige  iri  color.
2Mvueoof;#r#d;Sreav];et#bc,:C;:d"obf€ynt#arm###dermudadd|!:;,re2e#;#oy¢;daa#]#mtr##euc#ifd]a##t:au°nm;ei¢:Sezc#gd%'Zp°eacab

3.   Cd_|e  sboul_d  be_ exercised  to  fireue7it  localized  over-beatirig  of  the  5eriritiue  Surface  when  the
cell is m§ed with a lew Sy5terri.

4.#oeod#r,:gdb#fer60uninutesminimunexposuretodpproximateky5oFcillunination(anbie"i

5.  Ned;lured iri cunpleie  ddrhness,10 Seconds after rerrloual of 2 FC illumination.

QUICK   REFERENO[   IIATA

:;i;::,:cslif:::;:::?i::::i:.i:%ie!!i

;i¥u§;d:.:.n[T¥j:n£::[`3°:£¥v:d:e]e::i.£e:::
industrial  applications.

SENSITIVE    AREA

SYLVANIA  ELEC'IRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC TUBE  DIVISION

EMPORIUM,  PA.

A Tecbalcal Publ;cation

NOVEMBER,  1964

PAGE  1  OF  4

File Und,
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SPECTRAL  CHARACTERISTIC  OF  HUMAN  EYE,
TUNGSTEN  AND  FLUORESCENT  I.AMPS

AVERAGE  HUMAN
EYE

INCANDESCENT  LAMP

TUN6STEN   LAMP  COLOR
TEMPEFIATURE    2870° K

EYE   CURVE  IS  ON   BASIS
OF  EOUAL   VALUES    OF
RADIENT   FLUX   AT  ALL
WAVELENGTHS

FLUORESCENT   LAMP
SYLVANIA  "WHITE "

3000           4000           5000           6000           7cOO           8000           9000           lQOOO          I |000
WAVELENG"  lN  ANGSTPOMS

300             4cO              500              600              700              800              goo             1000              1100
WAVELENGTH    IN   MILLIMICRONS

PERMISSIBLE  DISSIPATION  AS  A  FUNCTION  0F  AMBIENT  ThMPERATURE

C®20,O

AREA OF   PERMISSIBLE OPERATION

////// '/// '/// Z

Z

izra  ra
25           30                          40                          50                          60                          70

AMBIENT    TEMPERATUBE   (®C)

111111111

80               90               loo              Ilo               120              130             140               150             160

AMBIENT   TEMPERATURE   (°F)
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CELL  RESISTANCE  VS  ILLUMINATION

-----III1-----
COLOR   TEMPERATUPE   OF   SOURCE  =    2870°  K
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10                                                            loo

ILLUMINATION    IN    F00TCANDLES

CELL  CURRENT  AND  DISSIPATION  VS  VOLTAGE
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REREREREffiRERERERERERERERE

Bulb......
Easel.....
Outline....
Basing....
Output Cathodes
Zero position         .

Mounting Position

MECHANICAL  DATA
................  T-11

.........     ModifiedDuodecal

:   :   :   :   :   :   :   :   :   :   :   :   i:; B:.:h::i:;
........ No.OcathodeAligned

with Pin No.  12  ±  loo
•...............    Any

ELEC'IRICAL  DATA

INTERELECTRODE  CAPACITANCES  (Approx.)
Any cathode to All other Elements      ........
Guide No.  2  to All  other Elements       ........
Guide No.  1  to All other Elements       ........

RATINGS  (Absolute Values)

Anodesupply voltage2   .    .
volt:8ethBeertTheaenn£Leoc5re3de:

Transfer voltage       ....
Anode current      .....

|n£E:eErtei:emnfgra;ur.e .   :   :

Min.           Max.
350                 800 Volts

TYPICAL  OPERATING  CHARACTERISTICS

A:°mdien:iui:[byevD°r[:apge2   :   :   :   :   :   :   :   :   :   :   :   :   :
Guide  Bias      ...................
squa{£apfupbu],ese3g]s:Prfye.ATP[£:u:e.......

Square Double pulse width  (Each  pulse)3       ....

F::::8R:i::3:!§:#dptljtud:   :   :   :   :   :   :   :   :   :   :
Cathode Load Resistor4    .............

200 Volts
140 Volts
0.6 Ma

+68¥PS

350 Volts
187  Volts

+35  Volts         Min.

-75V6lts         Min.
60 Hsec.          Min.

-120 Volts         Min.
50 #Sec.          Min.

150 K-Ohms Max.

NOTES :
1.S::#ent]]y#ur:n#%:;!a(FJ:rfr:#o.S7y!4U6aon.;odo%octr;Cpr°ducIslnc.,1035W'e]lm;nster,Williams|ori,

2.#beu:!upep,fy°ruo',i:g:n:nd;rde,I;;'d°trn;a,nbeb:e:%#dteerdb;y,;:b%S:Cr'e;dn8optebred,;::;c%'retn",:edr°Pfr°m

3.  Tujo Sepdrate Pulses, bach 1o bach or with Sligbl overlap, must be  mairitained.

4.  The.  |iedh  Pul]e  output  uohage  can  be  deiermiried  by  lbe  IR  drop  dcroJ]  the  cbo]eri  cathode
re§|§tor .

5.   4 _co_unl_er  tale__br2cpure  i_I__avdilabl_e  on  requell  frone  Syleania  Electric  Products  Inc.,lloo
Main Street, Buffalo 9, Neu) York.

QUICK   REFERENCE   DATA

FaiiodTe?Pebigi£:gt?onfasi   ade::i€
counter   tube   with   top   viewed
readout.    It is designed to oper-

;teer:te.I::::sAu|T:8fao,:8d::I:::

3::.s=8hAtp;ritcatt?o'insd££nv:fuuda:cboa::

a::[nncgy, ds£::£££nngg,, cc::£nnt;:g;ofdr::

::i,:]gj]ex£:g:r,axd[:,gt;on£:i:x::g:
traction.    (See  Note  5.)

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Elcctrf c  Products  lnc.

RECElvlNG  nrBE
OPERATIONS

EMPORIUM,   PA.
Prefiared  4rid ReleaSed  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

DECEMBER.   1963

PAGE  1  OF  2

File U„de,

SPECIAL  PURPOSE
FT FrTpr`T\TTr   TTTRFQ
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Bu,b......
Base.....
Outline....

i:u:t;;:tos%jt;hn;d:S:

Mounting Position

MECHANICAL  DATA
•...............      T-9
•..............      Octal

:  :   :  :  :   :  :   :  :  :  ij. .;:;,3,::a!:d:;
........ No.OcathodeAligned

with  Pin  No.  6  ±  loo
•...............   A,ray

ELECIRICAL  DATA
INTERELEC'IRODE  CAPACITANCES  (Approx.)

Any cathode to All other Elements      ..........
Guide No.  2 to All other Elements       ..........
Guide No.  1  to All other Elements      ..........

RATINGS  (Absolute  Values)

Anode supply voltage    .   .
volt:8ethBeettTheaenn££eoc:re3de:

Transfer voltage       ....
Anode current      .....

a            Ln£E:e:rteT:emn;Era;ur.e.  :   :

Min.
350

TYPICAI.  OPERATING  CHARACTERISTICS

A:°md£:£[u!E'byevD°r[:apge[   :   :   :   :   :   :   :   :   :   :   :   :   :
Guide  Bias      ..................
Squa(ia?:upbjiesep,:ls:I:rife.A=?li,u?e.......

Square Double pulse width  (Each pulse)2       ....

E::::8R:i::3:i::#dptl£tud:   :   :   :   :   :   :   :   :   :   :
CathodeLoadResistor3    .......    ^    _    .

Max.
800 Volts

140 Volts
140 Volts
0.6 Ma

+6:¥CPPS

350 Volts
187 Volts

+35  Volts        Min.

-75  Volts         Min.
60 HScc.          Min.

-120 Volts        Min.
50 psec.          Min.

150 K-Ohms Max.

NOTES :
1.#h_e":!upepify°rvo'ik:g:;fed_gis;]%;rn_;a,nbeb:e%%ud'eerdbbyy,;:b%%e;dn8op'ebre¢%:;c%'re'nutb.edr°Pfr°un

2.  Two ]eparate Palses, bdcb to bach or wilb Sligbt  overlap, must 13e 7naintained.

3.  The.  Peak  Pttlse  output  uoltage  cdri  be  deter7niried  by  the  IR  drop  acro§S  lbe  chosen  cdtbode
reJiI'or.

4.   4.co.14rlt_er  tHbe_br!cpure  i_I _avai_lgbl.e  on  request  from  Syleyanid  Electric  Prodmcts  Inc.,1100
Main Slreel, Buffalo 9, Neu) York.

OUIck   REF[R[NCE   DATA

Iihdeir:ycptpfeog:]°2d}:caacd°:d::t::tdeef

::b£:gel:Fg::£t:£eowpeedratreeaadtofunt:
puts   up   to   4000   pulses   per
second.  Cathodes No. 0, 5,8,and

3aasreepbfrn::gftpp°]::a:,9o£:dfividuuda:

fro:mfu::t;.r:gg,  3ii]i£::I:ing::0:£¥££:a:¥
i:8:r=::i:.Je{];neg'Na:tdeit£?)nand

SYLVANIA
ELECThoNIC  TUBES

A  Division  of
Sylvania  Electric  Products  lnc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,  PA.
Pre|Id;red  dind RelediSed  Br The

TECHNICAL  PUBLICATIONS  SECTION
EM PORIUM.  PENNSYLVANIA

DECEMBER,  1963

PAGE  1  OF  2

File Under

SPECIAI.  PURPOSE
FT.F,CTR ONTC  TTTBF,S
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F
3.200" MAX.

OUTI,INE

T9
T

2.625" MAX.

BASE  CONNECTIONS

u



REREREeeRERERERERE

EiiE

RERE§REaeRERERERERE{RERERERERERERE

Bulb......
Base.....
Outline....
Basing....
Output Cathodes
Zero position        .

Mounting Position

MECHANICAL  DATA
•..............     T-5|/2
•..........   7PinMiniature
............     SeeDrawing

:   :   :   :   :   :   :   :   :   :   iv6.  o:e:,E,raa:ing
........ No.OcathodeAligned

with  Pin  No.  5  ±  loo
•...............   A:ny

ELECTRICAL  DATA

INTERELECTRODE  CAPACITANCES  (Approx.)
Any cathode to All other Elements      ........
Guide No.  2 to All other Elements      ........
Guide No.  1  to All other Elements      ........

RATINGS  (Absolute  Values)

?:ft%::B:cr:;|eae:noitie:c;:e3de:

Transfer voltage       ....
Anode current      .....

|n£::eErteT:emnfgra;ur.e .   :   :

Min.
350

TYPICAL  OPERATING  CHARACTERISTICS

A:omdienas,uE:LyevDorl:apgel   :   :   :   :   :   :   :   :   :   :   :   :   :
Guide  Bias      ..................
squa{sapfupbjfsep,g[s:Prfyc.ATP[£:u¢e.......

Square Double pulse width  (Each pulse)2       ....

E::::8E:i::3:!§:#dptlftud:   :   :   :   :   :   :   :   :   :   :
Cathode Load  Resistor3    .............

Max.
800 Volts

140 Volts
140 Volts
0.6 Ma

5 Kpps
+60 OC

350 Volts
187  Volts

+35 Volts        Min.

-75  Volts         Min.
60 Hsec.          Min.

-120 Volts         Min.
50 4Sec.          Min.

150 K-Ohms Max.

NOTES:
1.#be":Juupepify°ru:ib,e%e%edrff;j%%ncgd#b:ere%!nu#ee:bbyy;bu:%:;Crt;#go;I:a%j%:r%::dr°Pfr°un

2.  Two  Se|)drate  Pul]e], bach to back  or  ouitb  ]ligbt  o¢Ierlap,  muSl be  unaintained.

3.  The.  Peak  Pulse  output  uohdge  carl be  determined  by  lbe  I.R  drop  dcro§S  the  cbo]eri  c¢lbode
reJi§tor.

4.   4 _cof tnt_er tube_br!cpure  i§_avail_ab.Ie  on  request  from  Syluania Electric  Products  Iric.,lloo
Main Street, Buffalo 9, New York.

QUICK   REF[RENC[   DATA

;£hdefr:¥?i:£:[79j::acd°:dccaot:::ee;

i:b:switehs£:::dvfteowegp:::tde°uat:

::g::Sd.uPc::ho5d°e:°N::]8:S2,P:;
and  9  are  brought  out  to  indi-
vidual  base  pins. .   Applications

i§i!nii;;;;La;:t§:ig!i;e#t:;§e;=d;t:§ii;i§:§j
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File Under

SPECIAL  PURPOSE
FJ.F,rT.R ONTC  TITBF,S



OUTLINE

BASE  CONNECTIONS

GUIDE   NO.2



Bulb......
Base.....
Outline....
Basing....
Output Cathodes
Zero position        .

Mounting Position

MECHANICAL  DATA
•...............      T-9

...............      Octal

............     SeeDrawing

:   :   :   :   :   :   :   :   :   :  iv;. .:e;,B,raa:ing
........ No.OcathodeAligned

with  Pin  No.  6  ±  loo
•...............    A:ray

EI,EC'IRICAL  DATA
INTERELECTRODE  CAPACITANCES  (Approx.)

Any cathode to All other Elements      ........
Guide No.  2 to All other Elements      ........
Guide No.  1  to All other Elements      ........

RATINGS  (Absolute  Values)

Anode supply voltagel   .   .
vo]tt8ethBee[tTheaennzLeoc:rc3de:

Transfer voltage       ....
Anode current      .....

a           in£::eErteg:emnfgra:ur.e.  :  :

a

Min.           Max.
400

TYPICAL  OPERATING  CHARACTERISTICS
]byevD°rL:angelAnode Supp

Nominal Tube Drop         ........
Guide  Bias      .............
Squa(ia?#uliesep,:ls: I)riye.A=?li,u:e.   .

i!::a:r!E::u::`i:i;:s*¥p::::d`e:a:ch:p.r':e).:
Cathode Load Resistor3    ........

800 Volts

140 Volts
140 Volts
0.8 Ma

+188¥cpps

400 Volts
235  Volts

+45 Volts        Min.

-85  Volts         Min.
4 psec.         Min.

-120 Volts         Min.
4 psec.         Min.

50 K-Ohms Max.

NOTES:
1.#be%e#°ruotik:g:n:nd£%j%'d°;rn;a,nheb:e#%Pnu%erdbbyyt;:b%s::te;dngop'ebreat#::;c%'retnu,b.edr°Pfr°un

2.  Towo Se|arate  Pulses, bach to bach or with Sligbt ouerlap, rnult be maintairied.

3.  The.  I)eah  Pulse  output  uohdge  can  be  deterunined  I)y  the  IR  drop  acro]S  the  chosen  calbode
resistor.

4-  AMca°;un%,%eu,:eBbttr:i f ;}:r;,tsNaevwdj!#o!eh:n requut f ron  Syhania Electric Product] Iric.,  1 loo

QUICK   REFERENCE   DATA

Tfhdefr:ycptp£:£:logs::acdo:dccaot::fee:

::b£:gel:fgnt:£t:£eowpeedratreeaadtofunt:

geuct:nud?t:atLh°o°d:s°°N8.ul6:S5,P::
and  9  are  br?ught  out  to  indi-
vidual  base  pins..  Applications

ifi:;;;;La!:i¥gfe:T:::;;d;tiiiil::;i,

SYLVANIA
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File Under

SPECIAL  PURPOSE
FTFrTRnNTr  TTTRFQ



SYLVANIA

ETE
PAGE  2

F
3.ZOO" MAX.

OUTLINE

T9
I

2.625" MAX.

BASE  CONNECTIONS

®



Bulb......
Basel.....
Outline....
Basing....
Output Cathodes
Zero position        .

Mounting Position

MECHANICAL  DATA
................  T-11

.........    ModifiedDuodecal

............     SeeDrawing

............     SeeDrawing

............     No.Othru9

........ No.OcathodeAligned
with Pin No.  12  ±  loo

•...............   A:ny

ELECTRICAL  DATA

INTERELECTRODE  CAPACITANCES  (Approx.)
Any cathode to All other Elements      ........
Guide No.  2  to All  other Elements       ........
Guide No.  1  to All  other Elements       ........

RATINGS  (Absolute  Values)

QUICK   nEFERENCE   DATA

:£hdefr:ycptpfeog:][°j::acd°:dccaot:::eef
tube  with   top  viewed   readout.
It   is   designed   to   operate   at

::g::sdrptAo]]]o[oO'o::thp:iseessz::
brought  out  to  individual  base
pins.   Applications include com-

::uii:u;i:t?::;iaei¥:I,.:ag!:d;.:u;:,:;ffi::n!d:

a

a

Anode supply voltage2   .   .
voLtat8ethBeertTheaennzLeoc5re3de:

Transfer voltage       ....
Anode current      .....

in#e:rtei:emnf :ra;u;e .  :  :

Min.           Max.
400                800 Volts

TYPICAL  OPERATING  CHARACTERISTICS

£%°mdienas[uE:£yevD°r[:apge2   :    :   :   :   :   :    :   :   :   :    :   :    :
Guide  Bias      ..................
squat:apfupb+esep,Else.Prfye.ATP[£:u:e.......

Square Double pulse width  (Each  Pulse)3    .....
Forced  Reset  pulse Amplitude    ..........
Forced  Reset  pulse width        ...........
Cathode Load Resistor4    .............

140 Volts
140 Volts
0.8 Ma
100 Kpps

+60 OC

400 Volts
235  Volts

+45  Volts        Min.

-85 Volts         Min.
4 #Sec.          Min.

-120 Volts         Min.
4 psec.         Min.

50 K-Ohms Max.

NOTES:
1.S:Ce#ntssy#r:n%:jJd(bpJea#°Nuno:y!%not.aoo%)tricproducl]Inc.,1035Westm;nsler,Willidms|ort,

2.#bev:#ep,fy°ruot,i:g:n:#edrde;%td°jrn;a,nbeb:e%%dteerdb#%sajcr'f`dn8op'ebredt%;jc%'retnutb.edr°Pfr°m

3.  Two Sepdrale Pulses, bacle to bach or wilb Sligbl  overlap, mttit be maintained.

4.  The  Pedh  I)ul§e  out|)ut  uol¢age  can  be  determined  I)y  the  IR  drop  dcro§s  the  chosen  caibode
relistor.

5.   A  counler  tulle brg_cpure  is  avdildbl_e  on  request  from  Syhdnia Electric  Products Inc.,1100
Main Street, Buffalo 9, Neou York.
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SYLVANIA

HELm
PAGE  2

OUTLINE

I
I.410  MAX. D.-

'

- L45"MA
•28o"M,N.

I.500" MAX.  D. -

BASE  CONNECTIONS

(CENTEfi    POST)    ANODE

®



Bulb......
Base.....
Outline....
Basing....

%top:to::itohn°des.

Mounting Position

MECHANICAL  DATA
•..............     T-51/2

•..........   7PinMiniature

:  :  :  :  :  :  :  '  :  :  :  ;.;:;,3,::a!;:;
........ No.OcathodeAligned

with  Pin  No.  5  ±  loo
•...............   Any

ELEC'IRICAL  DATA

INTERELECTRODE  CAPACITANCES  (Approx.)

Any cathode to All other Elements      ........
Guide No.  2 to All other Elements      ........
Guide No.  1 to All other Elements      ........

RATINGS  (Absolute  Values)

Min.           Max.

ouicK  nEF[RENCE  DATA

gihd:r:yctpi:::]55d£:caacd°:d::t::tdee;

i:;;S:s:!t;h::a§t:1:ado:,Ls:°;o:gpp:::§§t;e:p:::
3a::eppnrs:u8Ah;p?]Tcta:]Poi:d£];V;[duuda:

ijii:#;e;::::.;;[edi(;Ij:;:Ei¥it:tii:I::t;a:n§d:

A

a

Anode supplyvoltagel   .   .
vo`tSe,hBee,t?heaennEie.c:re3de:

Transfer voltage       ....
Anode current      .....

¥::e:rtei:emnfgra;u;e .  :  :

400

TYPICAL  OPERATING  CHARACTERISTICS

£%Omdjen:[uEE]byevDO[[:apge]    :    :    :    :    :    :    :    :    :    :    :    :    :
Guide  Bias      ..................
squat:apfupbj[esep,E]s:Prfye.ATP,i:u¢e.......

Square Double pulse width  (Each pulse)2   .....

E::::gR:i::3:!§:#tiftud:   :   :   :   :   :   :   :   :   :   :
Cathode Load Resistor3    ............    ^

800 Volts

140 Volts
140 Volts
0.8 Ma

+188¥cpps

4cO Volts
235  Volts

+45 Volts        Min.

-85  Volts         Min.
4 #Sec.          Min.

-120 Volts         Min.
4 #Sec.          Min.

50 K-Ohms Max.

NOTES :
1.#b:%upep,fy°rvo',i:gde%;rde,%;rn;a,nbeb:e%#d}eerdbbyyt;%tf`dngop'ebreat#::;cnudr]re'nu,b.edr°Pfr°m

2.  Tu)o  Sepa;rdite  PulSes, bach to bd;cb  or  with  Sligbl  overlap, mii]t be  mdintdiried.

3.  The.  Peak  PulSe  output  tyollage  can  be  deleraniried  by  lbe  IR  drop  across  lbe  cbo]er)  c¢lbode
resistor .

4.AMC:;un"'#rte#tb,eBb#f#f::eg:Srf:;#!#!:h°.nrequeJtfronesyhdniaElectricproductslnc.,iioo SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,   PA.
Pre|¢red and Released By The

TECHNlcAL  puBLlcATIONs  sEcrioN
EMPORIUM,  PENNSYLVANIA

DECEMBER,   1963
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File U„de,

SPECIAL  PURPOSE
ELECTRONIC  TUBES



OUTLINE

BASE  CONNECTIONS

GulDE   NO.2

®



Bu,b......
Easel.....

Outline....
Basing....
Output Cathodes
Zero  position         .

Mounting Position

MECHANICAL  DATA

•...............       T-9

•..............     13Pin

............      SeeDrawing

............      SeeDrawing

............      No.Othru9

.......     No.Ocathodecen[ered
Between  Pins  12  and  13  ±  loo

•...............    Any

ELECTRICAL  DATA

INTERELECTRODE  CAPACITANCES  (Approx.)

Any  cathode to All  other Elements      ........
Guide No.  2  to  All  other Elements       ........
Guide No.  1  to  All  other Elements       ........

RATINGS  (Absolute  Values)

QUICK   REFERENCE   DATA

gfhdefr:¥Pfeo::[35j::acd°:d:aot::fee;
tube   with   top  viewed   readout.
It  is  designed  to  operate  at  in-

geu::n:?  t°Aii5°L'8°:atphuoJ£:S  !::

3f:?u.ghAtp;luitcatt?oi:diinviduuda:.b.ai:

a:.::nnuc:y;t,:dcg:,`v'f;it::!iTnn:c::gf,nidf:i:

i:8:r::i;££.[ex(£sne%'#eftl;:)nand

a

a

Anode supply voltage2   .    .
vo'ta(8e,hBeertTheaennfie.c5re3de:

Transfer  voltage        ....
Anode current       .....

in£E:e:rteg:emnfgra;ur.e .   :   :

Min.            Max.
400                 goo  Volts

TYPICAL  OPERATING  CHARACTERISTICS

£%omdfen:[uEE[byevDor[:apge2   :    :    :    :    :    :    :    :    :    :    :    :    :
Guide  Bias      ..................

Square Double  Pulse Drive Amplitude
(Each  pulse)3      ...............

Square Double pulse width  (Each  pulse)3    .....
Forced  Reset  pulse Amplitude    ..........
Forced  Reset  pulse width        ...........
Cathode Load  Resistor4    .............

140  Volts
140  Volts
0.8 Ma

+:8o:pps

400  Volts
235  Volts

+35  Volts         Min.

-70  Volts         Min.
4 Hsec.           Min.

-120  Volts         Min.
4 #Sec.          Min.

50 K-Ohms Max.

NOTES:
1.S:Ceh%:,fur;n#%:jh(bpJ:rf,r:(;o.S7JoV_d7n8£od.I)!ectricproductSlnc.,1035WestminJler,Williaunsport,

2.#bev:]uupep]fy°ruo']bteagae%edr;;:I,t;;ncgdt"beberec#Pnudteerdbbyy,Jbue%e:zC:Zend8otpheerd#z°„mgz:#]rr%btedr°Pfr°m

3.  Two  Sepdrate  Pulsel, bach to bach  or  uJitb  Sligbt  ouerldp,  must  be  md;ntained.

4.  The.  I)edh  Pulse  out|)ut  uollage  can  I?e   determined  bj  the  IR  drop  cicro!s  tJ]e  cbo]en  cathode
reS`|Stor.

5.AMC:junnt#rte#tb,e±ru°##[uoreg;,Jrf::;ed#!a¢lo%:requeslfromSyludniaElectricProduct|Inc.,iioo

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  lnc.

RECEIVING  TUBE
OPERATIONS

EMPORIUM,   PA.
Prebared and Relealed By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

DECEMBER,   1963

PAGE  1  OF  2
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SPECIAL  PURPOSE
EI.ECTRONIC  TUBES



SYLYANIA

EmE
PAGE  2

OUTLINE

BASE  CONNECTIONS

•656"

PIN  NO.1-KO                        8-K3
2 -K9                        9-K2
3-K8                        10-K1
4-K7                        11-G2

5-K6                        12-G1
6-K5                       13-Anode
7-K4



Bulb......
Basel.....
Outline....
Basing....
Output Cathodes
Zero position         .

Mounting Position

MECHANICAL  DATA
................      T-9

•..............    13Pin

............     SeeDrawing

............     SeeDrawing

............     No.Othru9

.......    No.Ocathodecentered
Between  Pins  12  and  13  ±  loo

•...............   A:ny

ELECTRICAL  DATA

INTERELECTRODE  CAPACITANCES  (Approx.)

Any cathode to All other Elements      ........
Guide No.  2  to All  other Elements       ........
Guide No.  1  to All  other Elements       ........

RATINGS  (Absolute  Values)

QUICK   REFERENCE   DATA

:ihdei.:!?i::2|53jse:acdo:dccaot::fee;

i:b:switehs£:::dvfteowe:p:::tde°uat:

;:g::sd.up At]:  €8o:atph:a:s  !::
brought  out  to  individual    base

i¥:u:i:%Pj:acji:n;§r):nx]¥n;C::u:n;i:a::i:
i:8'tr::i:j£.Lex(£sneg'Nagtdeft;?)nand

EH

a

Anode supply voltage2   .   .
V°]ta(8ethBeert:heaennfieocire°)de:

Transfer voltage       ....
Anode current       .....

in£;:eErteT:emnf:ra;ur.e .   :   :

TYPICAL  OPERATING  CHARACTERISTICS

£%Omdien:|uEE[byevD0r]:apge2   :    :    :   :    :    :    :    :    :    :    :    :    :
Guide  Bias      ..................

squat:apfupbjFscp,gis:Prfye.ATP[£:u¢e.......

Square Double pulse width  (Each  pulse)3    .....

:::::8E::::3:i::#dptljtud:  ,  ,  :  ,  :  ,,,,,
Cathode Load  Resistor4    .............

Max,
800 Volts

140 Volts
140 Volts
0.6 Ma

4 Kpps
+60OC

350  Volts
187  Volts

+35  Volts         Min.

-75  Volts         Min.
60 #Sec.          Min.

-120 Volts         Min.
50 #Sec.          Min.

150 K-Ohms Max.

NOTES:
1.S:Ce#ent:y#ur:n#Ua:j!d(bpJ:rftr°Nmo.S7Jou.a7n8;oa.I)JectricproducIslnc.,1035WeJtunin§ter,WilliaanS|ort,

2.#b::J„upep,fy°ruot[bte%%edrf;`;S;';%dtnheberec%%Pnud'eerdbbyyt]b"ebtdre%%nd8o'pbeerd:;°nmg;::'rr%::dr°Pfr°m

3.  Tulo  Se|arate  PulJe§, bach  lo  bach  or  u)ilb  Sligbl  ouerldp,  m„St be  maintained.

4.  The  Pecih  Pulse  out|)ul  uolldge  can  be  deteranined  by  the  IR  drop  across  the  chosen  cdtbode
re!iJ'Or.

5`AMC:;unnt#rte#tb,e±r„°ff:[ttoregf,Srf::;edw;Jayb!oerh°:reque§tfromsyhanidElectri{Productslnc.,||oo
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SYLVANIA

8353
PAGE   2

OUTLINE

BASE  CONNECTIONS

PIN  NO.   1-KO
2-K9
3-K8
4-K7                        11-G2
5-K6                        12-G1
6-K5                       13-Anode
7-K4 ®



a

a

MECHANICAL  DATA

Bulb.......................

Base......................

Pin  connections    ..................
Outline.....................
Mounting  position        ................

ELEC'IRICAL  DATA

ABSOLUTE  RATINGS

I:i!d§-::v¥§°:i::r;;Lgv#[:ae8e4
Power  lnput2      .................
Peak-Cathode  current       .............

TYPICAL  OPERATION
Anode  voltage       ................
Trigger Grid  Bias       ...............
Trigger  pulse  voltage       .............
Discharge condenser    ..............

:ro:ig:eATl:ifut:urrent     :   ....

....   T-51/2
7  Pin Miniature

.   See Drawing

.   See Drawing
•...       A`ny

Min.          Max.
1500 Volts

500             1000 Volts
180              -Volts

90  Volts
1 Watt

10              -Amps

750 Volts
+90 Volts

160 Volts
0.25  Hfd

50„a
lpps

0.07 Watt

NOTES:
]#b!:ndd;°Ptffpble:C°;t:#ganegteos.fcdu:rfir#ere:;ggfe;r#de#ttg!rre:]#e]tto%edetrvi°g]::r8eg:ztdowb`;,b##tnudbfe#nz]]tb"e°tczfirrceuz##be:zugt„

2Tt#pee#S#:'#dd:dmtlf;#e;]ez]#ab;zeuottta':do]g#:Ueudre::bie#;;:-:#v2#fa##udoumfb;i:;te#tzzs#b#:;er":fdrfogaef#P%''pduni:ee$

3.  °#egrb:trio,:;gwgfetrbpdu#]°ed:o#°;tg:5g.es  as  low  d$  350  V.  is  POJsible,  lJut  Will  require  considerably

4Tpt!rt;egreg#:au|tg%d#ipr:;dszegi§ueorfi]:gg:ebdef:Zbree8U¥]#]8;o;:#n2efdtbdess:b%#fz#;::t#a;yres;:ans'd%e]:au:e8:#dd

QUICK   REF[R[Nc[   nATA

The   Sylvania   Type   OA5   is   a

t=g-.ge-ESd.i.o#.cnd:FOEee,:;igagne3
switching service.

SYLVANIA
ELECThoNlc  nrBES

A  Division  of
Sylvatiia  Electric  Products  Inc.

RECEIVING  TUBE
OPERATIONS
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Pre|]dred  c¢nd Rielea]ed  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

DECEMBER,   1963
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SYLVANIA

0A5
PAGE  2

APPLICATION DATA

of equipment.
The time required  to initiate the arc  (delay time)  has  been

:::rzcaet?o;°t,?mvea]huaes °bfe:nn£Ze:r::¥edmi:r:See]f:nds.    The de-

::--:-::-:-:i::-:-:-:::-::-:::::-i=-::::i:::i::--i-::--=:--i-=:::=_:i-::--i:::::::-::-:-::=-::-:_-:

of  1000  volts.

I:i;h:ylvnadni#Eed3::te=easures  only  1%„  in  overall

i:#§u¥+£r::;t€eear::t:uenp%ssts¥ef|:i#est:I:8ecg:e:;c:::err:::n:ece:cji:e:

iini::,:ugb:;fao:fh:e::si;i:2:1nlc:of.;.aicetsa?:Ao:s::i:eft:#.:g:I:b:leg:isle:g.;;%

potentials are important.

TYPICAL  CIRCUITS

Typical  circuits  are  shown  in  Figures   1,   2,   and   3.     The
circuit of Figure  1  utilizes  an  external  source for providing
the  trigger  pulse  voltage.     In  Figures  2  and   3  both  the
trigger  grid   bias   and   pulse  voltages   are  derived   from  a
bleeder  across  the  power  supply.

:rji8:[eere2dj:I:c:reopfi:Ssehntta:£Veefr':Cmuftaf:£ufit:'i:gs;:c£¥:enr.Pz:i[g
switch.     In  Figure  3  a  photocell  provides  the  triggering

OUTLINE

liuMAxl

a:;sheuan:fs.permits  synchronized  control  of  a  number  of
It should  be noted  that  the  shield  grid  (G2,  Pin No.  5)  is

kfatyflb°eat;nr8u[:dae]£tthoetch`:C:ittsh;[|uesttr£::i.ghTaheL6hie[edgog£[£
resistor   to   provide   a   considerable   increase   in   hold-off

§i::h:e:er::i,Ego;?:i:i::tsh:i;£¥;I:s:Lr¥::o;iir{:;?sa;::€°i:)i(ced:er:t:tJt£

SUGGESTED   CIRCUIT   VALUES

Rl     =     15    MEG

R2   =    5.I  MEG

R3   a    5.I   MEG

B4  =   270  K

R5   =    I   MEG

fi6   =   500  TO   1000   OHMS

R7   =    I   TO   4   MEGS

R8   =    .47   MEGS

B9   =    .47   MEGS

C3   =    FLASH    TUBE    COND.

C2   =    .OIJJf

CI     =    .I    TO    .25/Lf



a
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FIGURE  1-FIXED  TRIGGER  GRID  BIAS

FIGURE  2-SYNCHRONOUS  SWITCH  TRIPPING  CIRCUIT

SYLVANIA

mH
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A

n

MECHANICAL  DATA
Bulb.......................

Base......................

Pin connections    ..................
Outline.....................
Mounting  position        ................

ELECTRICAL  DATA

RATINGS  (Absolute  Maximum)

Hold-Off voltagel    ...............
Anode  voltage       ................

I::gg::g::g E[£rafsngv#::aege   :   :   :   :   :   :   :   :   :   :   :

3:wke.rc::#2cc.ur:e;t.   :   :   :   :   :   :   :   :   :   :   :   :   :

TYPICAL  OPERATION
Anode  voltage       ................
Trigger Grid  Bias       ...............
Trigger  pulse  voltage       .............
Discharge condenser    ..............

=ro:£¥A:'££ut:.ur:e:t     :   :   .   :   .....

....   T-3
Subminiature
See Drawing
See Drawing
•...  A`ny

Min.          Max.
500 Volts

350                 500  Volts
220               -Volts

0                  0 volt
1  Watt

10              -Amps

450 Volts  dc
0 Volt

300 Volts
0.25  pfd

45Ha
lpps

0.025  Watt

NOTES:
]#;o;;fp#]]tzu#:;ezfcgnuer:r;enda,e#cr„:e#dgde,a;,:oret„bgsepgur]:eatteo],tbde„:rdzegug::tag§zedat¥tb;cebpe,nb;]%e#e,I:i:co#ee#;#h#n,d

2T;beerrm:ecacr:#F:b°yerlres]Z;#eou#:a]o]Sdgoteud:e:tle:raymg#e:-jhbie;o#df:;##ee;:eel:#oZ#,:de'r":farfl8d%:]P::Z'pduni:ee]

APPLICATION  DATA

FeTieabsi¥L:anndfaecToynpoem¥c:13 t¥jagsg:feet:bde:Signed  to  meet  a  long-standing  need  for  a  small,

]]a:?:¥o::ji%j:::I:!.s€sc::.:.;ii:dt:ira:E;:g:::re:EE|:.f:f|;oy;r::¥eeEsi::I:v:fip::r|:dc?|t:,:cuh::ll:yhtey:::;sit;;re;u:I:ss:
Deionization time has been reduced to a point where the tube's usefulness is extended to

:-:--:------_--_---_---------:-_-------:--------------------:--.I----_--:---------::----:_---:---

¥£jets6W4W;t3h::;e`nj:erecx°t:en:::'yn€s:;::Si:°titegcean:rea[iafis:I:tt:i:¥it;h;ndswitchingcircuitry
where  size,  reliability  and  power  requirements  are of importance.

QUICK   REF[RENO[   DATA

The   Sylvania   Type   6483   is   a
I.=g_.ge_E*de%#.cnf:Foi.e,:;igagne5

switching  service.
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CIRCUIT  OPERATION

ii§:i:::;:|t:hrrs:§i{ticii::e;b;;;i#;r:::;i:I:f:i:rhut::tie;::¥i:n:;;:S;;aig:e;:ii:o:i
small   model   gasoline  engines,   having  a  low   impedance
primary.

;r!:e:d:e:£d?2:a°Sbii§ts;:fi::f:Si;:;hq:c:a¥fl±e;:d:I:fi:e:ie::I:;ujtieo:s:hrc::#;acfti:
clrf.:i:E::i:.:.:;;ff;,s`:it:c`f,¥ge;:yr`::e:adz::I;of:Es:efa8?err:.:Pvuetste:

£c°rso£:1:VR]V°u[:a::spt:isdcyas?aptre°:;:3:te;[gn::ualtothedrop
R2 is used to limit the current through the switch as well
as to isolate the switch from the voltage divider.

Fn]t££eu::gai°ycs°t:tpe],e€[e£:rfcgh8aerrgg:I::ta°p;hr:xt::gagt:[y8rtjhd:

R°4[t[?sg:haep8gdr[:egtuarcnr°rsesstFt:.I  across  which  the  effective

::]ggaetrh:3]etag:tjesn:i:I,e[tohpeer:by]tesrteatbu[r£:££:hge:rjgegr:rg::3
condition.

§y§t:liar;[i§;§n;;;i:t::::ee§pi:a§t;;n::i,ra;I;,;::¥.:opf;p:i:i;§fi;;te;ga;t;;;t:t;:

:::St:#eg:e:q;:r?er:¥:yo:il:geh:;::mc:o¥:£:fz:::it:a8gne`t`p°un]s:°;ti
T2,  when  ionized,  obtains  its  breakdown  energy  from
condenser C3.

Figure  1

SLAVE   UNIT
PHOTO   TUBE

T3ITtr CAMERA

I    SWITCH

350-500 VDC

Figure  2

SUGGESTED  cmcuiT  \IALUEs

c I . Oroi  MFI), 6Oo v.

c2t O.Irfu25  MFD,COO v.

c3. SELECTED  wlTiilN   T2   RAriNc

Tl . SYLMANIA  6483

T2. 350-goo v. rlicH  PRESSURE
FLASH   TUBE

T3. SYLVINIA  929 PHOTOTUBE

TFtl t ICNITION   COIL

SI  I SWITCH

RI,5.I    MEG.'

R2[ 5.I    MEG..

R3. 2.7  MEG.,

R4t 5.I    MEG.,

R5= 10   MEG`  2   WATTS

R6= 10    MEG.,  i.  WATT

R7[ goo-1000 01". K) WATTS

RO.O.I  MEG.,  2  wins

®



n
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TYPICAL  TIME  DEI.AY

CHARACTERISTICS

\
C®'u!a

\

5                                 ro                               15

ANODE   BREAKDOWN    DELAY    IN   jisec.

OUTLINE

TRIGGER

CATHODE~

SYLVANIA

HELRIEL
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\KEEP  ALIVE
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RERERERERERERERE

RET§TRERERERE

MECHANICAL  DATA
Mounting  position    .......
Envelope..........

Terminal connections    ......
Bulb    .....-.-..       _       .

Resistance,  Cold     .

®

•.-.....        A:ny

.....       NonexGlass

.....        Unpolarized

.     .     See   Outline   Drawing

ELECTRICAL  DATA

Resistance,  Hot  (evacuated -100  rna  current) 1
Operating  voltage       ..........

6.6  ohms
15.5-17.0  ohms

1.5  volts

NOTE
1.  Value of hot rel6Stamce (to lbe nearest  bundredlb  of  an ohm)  Iball be indi,cared directly

oppoSite  (180° )  ike  idenlif ication marleing.

DESCRIPTION:
The  SYLVANIA  Piranj  Tube,  type  R1111,  provides  a  convenient  means  of  measuring
low gas pressures directly. When  used  in  conjunction  with  suitable auxiliary  equipment,
rapid,  continuous  readings  may  be  obtained.

The  SYLVANIA  Pirani  Tube  consists  essentially  of  a  tungsten  filament  having  a  high
temperature coefficient of resistance.  Since  the  thermal  conductivity  of  a gas  varies  with

pressure, the temperature of the filament will also vary. This results in a change in resistance
and provides the basis of measurement. The tube must be calibrated for each different gas.

With proper care, readings may be obtained with a precision of ±5 % . The useful pressure
range  is from one to one thousand microns. A  common  application  is as  a pressure gage
and leak detector in evacuating apparatus. It is also extremely useful in automatic pressure
control  and  recording  equipment.

ADVANTAGES :
1.  A Pirani Tube provides a better spread in the micron range than other devices, resulting

in more accurate readings.

2.  They  are more  sensitive  as  leak  detectors.

3.  There  is  no  chance  of tube  failure  due to  exposure  to  atmosphere.

4.  Pirani  gauges are compact and  simple  to operate.

TYPICAL  CIRCUIT:
For best  performance,  the  R1111  should  be  used  in  matched  pairs  in  a  bridge  circuit  as

a     shown below. The long narrow stem of one tube is cut at a convenient point  and sealed
directly  into the  system  under  test.  The  other  tube  provides  compensation  for  variations
in  voltage  and  ambient  temperature.  Depending  on  the  application  and  the  accuracy  of
results  desired,  the  compensator  tube  may  be  left  intact,  opened  to  the  surrounding  air,
or filled  with a particular gas  to a  standard pressure.  The  installation  should  be  shielded
from  sources of radiant  heat  and  froiri  air  currents.  So  that  they  will  be  equally  affected
by the ambient,  the two  tubes  should  be  mounted  as  closely  together  as  possible.

QUICK   REFERENCE   IIATA

A  hot  filament Pirani  tube used
to  measure  vacuum  pressures
down to  1  micron.
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TYPICAL  CIRCUIT

OUTLINE
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LjRERERERE§REFexng

DESCRIPTION

Baa:r:g::y:r!:;i:rfg¥:i::y:in:t:i°;:i::::ga¥g:j¥;r:i:aafr§.ids:S;ts:;n;§C±#::;;;,t8e::tus:lil:n::e£:e=:::oir:p:C:8a;g:S;ngij
££tnveafugTa:SSZ;tdeTs¥uhpe;:i:dg£:tsht:rg[daes£::arse::[c::d€Lagsst:e:i:taonmbe:Fpaedc::

fiaer[gua[£yfsh

i:a:£p°£:S;a:td°8::art;Sc::oanns:°n('sZ::gNCoutrere5ntfo°[f:dn!rt,Ponnca,mt`eccr£::g[Tchf:C[:n:::.i)m£Zesgaugc
Type  SY1301A is  a  calibrated  unit,  being  otherwise  identical  with  its  counterpart Type
SY1301.

MECHANICAL  DATA

a

Physical  Dimensions         ............
Filament Emitter        ..............

Einavxeil£Eem En.v..|o;e.B;k;-6u.t +einjer;tire.   .   :   :
Base.....,,............

Basing
Pin No.  1-Electron Beam Focusing Electrode
Pin No.  2-Filament Emitter

3i:¥::2=ErFapEI::gtovd:ltagecage
Pin No.  5-Electron Collector Electrode
Pin No. 6-Ion Collector Shield  (RF Ground)
Pin No. 7-Trapping Voltage Cage
Pin No. 8-Filament Emitter
Center Pin-Ion Collector Electrode

.......     Seeoutline

........     Tungsten

....      7720NonexGlass

.........         450OC

8-Pin, T-9 with Center Lcad3

ELEC'IRICAL  DATA

TYPICAL OPERATION2 (M/e 44-2 ; PressureRange  10-5 to 10-10 Torr)

§\jc§t§L;:§e:Cv;rfi;:;i:o:I:i:aLg:::e
Magnetic Flux Density
Electron Beam current    .
Emitter Voltage Range  (Approx.)4
Ion collector current       ....

169 to  3720 Kc
1.7  to

-0.5 to

5000 Gauss
1.0 „A

1.05  to  1.25  Vac
10-10  to  10-15 A

NOTES:
1.Y;'.Stuboe,,Ob%e_gund:yonbe;:a:iepdroipn:riJ%crde'#8e%t:.oifaofn]e':`:|,fie##;.b%e,tbred!3;nng§:oO':#t8%if#Od%%'u'%

Sensitiuity.     For -7ria$5  2  trappirig  uohage  i§  Set  at  1.9  Volts.

2.  Rj3Solution  can  I)e  extended  tbrougb  ma]§  80  by  increasirlg  magnetic  field  5lrerlgtb.     The
approximate  relationship  is

M           edH2
TZH =  3Eri

edrf#frbqffe#ff;,fy:g;:tin;mngt;go;;:e,c;':otnanbceeab;,:eecnmb|gbfrequencye|ec|rode"ncm)

Quick  nEF[RENCE  IiATA

o#E£,&siFIzeoe=ro"etet

El:gnhexseGnlsai::Vity
Gold Plated Pins
C°A:£j][eat:i:ystems

SYLVANIA  ELEC'IRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

EMPORIUM,  PA.
A Tecbn;cad  Pablica!tion

JUNE,  1964

PAGE  1  OF  2
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SY1301
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PAGE  2

NOTES:   (Continued)
3.  Bale Pins are coated u/itb gold 1o a]Jure low resistance counection u)itb Pin clips.
4.Fd°!#e##guar!r;e8„nSanoefn:.#.°megatronintbema8neticfield,tbeemitleruohdgeisadj"]tedwitbinlbeSpecifiedrdngetoprodace

5.  Tobpeerf:!t:°o#:i gDt¢etcab:::jjsay!#raen##:,hr##S £;epe%S!d3bol:.f ron  Syhd;nia ttpon request :   (1)  Omegatron  MaSS Speclromeler and (2)

OUTLINE

.250"

I
.5cO" 0.D.  MAX.
.490" QD.   MIN.

CENTERLINE   THRU    ELECTRON
BEAM   HOLES   MUST   BE   AT
RIGHT   ANGLE    ID    CENTERLINE
THBU   EXHAUST    TUBE

MAX|

31APPROX.

ff

.5cO" R.

'' 11_liz_-fl-
',

.a

APPBOX.

I.375" O.D.  MAX.
I.365" O.D. MIN.-fiIT=

.'56"I_
1''T

APPROX.         I

IT.375"MIN.-I-''125"        i

(8  PINS)

4.4cO"  MAX.
4.250"  MIN.

APPROX.

\Tlt
687" DIA.
±asl

0



-------_+i_
:illl.

Mounting Position
Envelope      .     .     .
Bulb.....

Filament  Voltage
Filament  Current
Grid voltage   .
Grid current   .
Collector  Voltage

SYLVANIA

engineeringtlata  service           vfi|A

MECHANICAL  DATA
Any

.....        PyrexGlass

.     .     See  Outline  Drawing

EI.ECTRICAL  DATA

3 to 7.5  V
3.5 to 5  A

+150 V
5mA

-25V

DESCRIPTION:
In the hot filament ionization gauge, such as the SYLVANIA type VGIA, the  electrons
emitted  from  a  heated  filament  in  the  sensing  tube  are  accelerated  toward  a  positively
charged  cylindrical  grid.  Some  electrons  pass  into  the  space  between  the  grid  and  a
negatively  charged  collector  and  collide  with  gas  molecules  from  the  vacuum  system  to

frc¥n:::n?:Sojitt£:;e£:ns.e=i:sit:S[£::ei:,ntsh::utfi:rc:f[]::ts::iv°eniotfsef::£aetiv]:s:::1;:tr::;nAa:
to  the pressure  below  1 x 10-3 mm  mercury and  the  strength  of  the  ion  current  on  the
collector  is  indicated  on  a  microammeter  calibrated  in  units  of  pressure.  Inasmuch  as

fi          :;:::::: ;:::i::loo:s fisnd`i:a¥o'ntE:r hportes:|gse3:|g:ug,ex j[so_?3e:e:a'[oyf cmo:rsfe;:d  the most

ADVANTAGES:
1.  Hot filament gauges are highly sensitive, read  to very low pressures and have  a  broad

range.
2.  Scalers are linear.
3.  The sensing tubes can be easily degassed.

dr

SENSITIVITY:
With all due precautions in degassing, voltage supply, leakage, etc., the sensitivity of the
VGIA  tube  for  air  falls  between  90  and  125  microamperes  per  micron  Hg.  A  good
average value  for pressure below one micron  is  100 microamperes per micron.  Electrode

3::e[Potia±Staongrgijdou::::n£Sut?tFoerrih:n£:t:da:dbem]:fye,b:rrdsefLr:::::t£££otyu[£Sfricet;Zpof:-,
particularly at pressures  above  0.1  micron.

DEGASSING:
For lower pressure measurements  (under  1 x 10-5 mm  Hg)  the  tube  must  be degassed.
A current of 7 amperes supplied through a special pair of leads for a few minutes degasses
the  spiral  grid,  and  a  flame  touched  to  the  hard-glass  envelope  outgasses  the  collector,
which  consists of a thin  internal  coating connected  by  a  unique  crack-resistant,  glass-to-
metal seal. The large dianetef of the VGIA tubulation also helps reduce inaccuracies due
to gas evolution.

INSTALLATION:

fonp:::encemtE:hetife°c:r£:rau;:::s:°crofnntsial::tajt::Lb#f:I:`°jsn#at:ois.S¥£.Ps[£:db:rats£:[nvacnf
either be sealed directly to any Pyrex glass system or can be supplied on request with a

8i::ii::i:tgv::ic::g::.rt:odn,j%£:tti{°:a:thfroB:Pfeaste:f£:°::;CS`;°sTtjoNn°#Tti':yu'ttshaeggTn¥j:
the electrodes. The VGIA is also available with %  inch tubulation and/or long insulated
leads terminating in a Jones plug.

OUI0K  R[FERENC[   IIATA

A hot filament ionization gauge
used  to measure pressures down
to  10-7mm of mercury.
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PAGE  2 AVERAGE  PLATE  CHARACTERISTICS
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TELEVISION  PICTURE  TUBE
CF=OSS  REF-EF]ENCE  CHART

VOL.  NO.  3  TELEVISION  PICTURE  TUBES
Tube Type No.        Data cross F]eference  see

8DP4
8LP4

Tube Type No.        Data cross F}eference  see

12LP4,  A,  C. .
14CP4........

14QP4, A
14RP4, A

14XP4, A
16ANP4.

16AQP4
16BEP4
16TP4..............................

17ATP4/17AVP4,  17ATP4A/ 17AVP4A
17BP4,   A ...........................

17BJP4
17BKP4.  A. .
17BVP4.
17BWP4
17BYP4

17BZP4
17CAP4
17CDP4
17CFP4
17CKP4

17CMP4
17CNP4
17CSP4
17CTP4
17CVP4

17DAP4
17DBP4
17DCP4
17DEP4
17DJP4.

17DKP4
17DQP4
17DSP4
17DTP4
17DXP4

17HP4/17RP4,17HP4B.
17JP4
17LP4/17VP4
17QP4,  A ....
17YP4

Chart loBP4
Chart  12LP4
Chart 14CP4

Chart 14QP4
Chart 14RP4
Chart  14SP4
Chart  14XP4
..... 16ANP4

16ANP4
16BEP4

Chart  16TP4
Chart  17ATP4
Chart 17BP4

Chart  17B]P4
Chart  17BKP4
Chart  17BVP4
Chart 17BWP4
Chart 17BYP4

Chart  17BZP4
Chart  17CAP4
Chart 17CDP4
Chart  17CFP4
Chart  17CKP4

Chart  17CMP4
Chart 17CNP4
Chart 17CSP4
Chart  17CTP4
Chart 17CVP4

Chart 17DAP4
Chart  17DBP4
Chart 17DCP4
Chart  17DEP4
Chart 17Djp4

Chart 17DKP4
Chart 17DQP4
...... 17DSP4

.... 17DTP4
Chart  17DXP4

Chart  17HP4
Chart 17jp4
Chart  17LP4
Chart  17QP4
Chart  17YP4

19AFP4.
19AJP4.
19ANP4
19ARP4
19ASP4

19ATP4
19AUP4
19AVP4
19AXP4
19AYP4

19BAP4
19BCP4
19BNP4
19BQP4
19CGP4

19CHP4
19CVP4........
19CXP4
19CZP4
19DAP4....

19DKP4....
19DNP4....
19EDP4.  .  .
19ENP4....
19XP4.....

19YP4
20CP4,   A ..............,.....,....

2oDP4,  A,  8,  C ...................
20HP4,  A/20LP4,  20HP4C,  20HP4D.
21ACP4, A

21AFP4.....
21ALP4, A, 8
21AMP4,  A. .
21ATP4.....
21AUP4, A, a

21AVP4,  A, a . . .
21AWP4
21AXP22, A
21AYP4
21BSP4

21BTP4.    .
21CBP4,  A
21CDP4, A
21CEP4
21CMP4

81-9-64

19AFP4
19AJP4
19ANP4
19ARP4
19ASP4

19ATP4
19AFP4
19XP4
19XP4
19XP4

19AFP4
19AFP4
19BNP4
19BNP4
19CGP4

19CHP4
19CVP4
19CXP4
19CZP4
19CZP4

...... 19DKP4

...... 19DKP4
.  . 19EDP4

...... 19EDP4

...... 19XP4

...... 19ANP4
Chart 20CP4
Chart 20DP4
.Chart 20HP4
Chart 21ACP4

Chart 21AFP4
Chart 21ALP4
Chart 21AMP4
Chart 21ATP4
Chart 21AUP4

. Chart 21AVP4

. Chart 21AWP4
21AXP22

Chart 21AYP4
Chart 21BSP4

. Chart 21BTP4
21CBP4

Chart 21CDP4
Chart 21CEP4
Chart 21CMP4



FT

VOL.  No.  3  TELEVISION  PICTURE  TUBES-ontinued

Tube Type No.        Data cross Fleference  see
21CQP4
21CSP4

21CYP22.
21CYP22A

21DAP4
21DEP4
21DHP4
21DJP4.
21DKP4

21DLP4
21DQP4
21DSP4
21EP4,  A,  8
21EAP4

21ENP4
21EQP4
21ERP4
21EVP4
21EXP4

21FP4, A,  C
21FAP4
21FBP22
21FJP22.
21FKP22

21WP4, A
21XP4,  A
21YP4,   A.  . .
21ZP4,  A,  8.
23ACP4

23AFP4
23AHP4
23AKP4
23ALP4

23ASP4.
23ATP4
23AVP4
23AYP4

23BDP4
23BGP4
23BHP4
23BQP4
23BRP4
23BTP4

Chart 21CQP4
Chart 21CSP4
Chart 21CXP4

21CYP22
21CYP22

Chart 21DAP4
...... 21DEP4
Chart 21DHP4
Chart 21Djp4
Chart 21DKP4

Chart 21DLP4
Chart 21DQP4
Chart 21DSP4
Chart 21EP4
Chart 21EAP4

Chart 21ENP4
Chart 21EQP4
Chart 21ERP4
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Chart 27RP4
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CHARACTERISTICS
GENERAL  DATA

Focusing Method  .
Deflection  Method
Deflection Angles  ( Approx. )

Horizontal...........
Diagonal............
Vertical............

Phosphor.............
Fluorescence...........
Persistence...........

Faceplate..............
Light Transmittance  (Approx.)     ....

ELECTRICAL  DATA
Heater voltage ...........   ` .
Heater current ............
Direct Interelectrode Capacitance  ( Approx. )

Cathode to All other Electrodes    ....
GridNo.1  toAllotherElectrodes    .     .     .
External  Conductive  Coating  to  Anodel     .

Ion Trap Magnet    .........

MECHANICAL  DATA
Minimum Useful  Screen  Dimensions

(Maximum  Assured)        ......
Minimum  Useful  Screen  Area     ....
Neck  Length      ..........
Overau  Length        .........
Bulb.............

Bulb Contact  (Recessed Small Cavity Cap)
Base.............

Basing
Weight   (Approx.)     ........

Electrostatic
•   Magnetic

....  White
Short to Medium
Gray  Filter  Glass
.....     80  Percent

6.3  Volts
0.6 ± 5%  Ampere

External, Single F

7-3/16 x 5 3/8  Inches
35.5   Sq. Inches

61/2 ± 3/16  Inches
10-7/16 ± 5/16  Inches

•     .     J671/2A
•      .             J1-21
.      .       86-158
.     .           12AB

3  Pounds

RATINGS

MAXIMUM  RATINGS   (Design  Maximum  Values)
Grid  Drive  Service2
Anode  voltage       .........
Grid  No.  4  Voltage  (Focusing Electrode)
Grid  No.  2  Voltage        .......
Grid  No.   1  Voltage

Negative Bias Value
Negative Peak Value
Positive  Bias  Value
Positive  Peak  Value

Cathode  Drive  Service4
Anode  voltage       ..........
Grid  No.  4  Voltage  (Focusing Electrode)     .
Grid  No.  2  Voltage        ........
Cath%does£¥::tap:ak  value    .......

Positive  Bias  value      .......
Negative  Bias value    .......
Negative peak value    .......

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Heater  Positive with Respect to Cathode

....            8800Volts

.     .      -550to+550  Volts
330  Volts

110  Volts
145  Volts

0  Volts
2  Volts

.           8800  Volts
-550 to +550  Volts

440  Volts

145  Volts
110  Volts

0  Volts
2  Volts

200  Volts
200  Volts

Max.
Min.

dc
dc
dc

dc

dc

OIIloK   REF[R[NCE   DATA

Television  Picture Tube
8"  Direct Viewed
Rectangular Glass Type
Spherical  Faceplate
Gray  Filter  Glass
Electrostatic  Focus
goo  Magnetic  Deflection
Single  Field  Ion  Trap
External  Conductive  Coating

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  lac.

plc'ruRE TUBE OpERATIONs
SENECA FALLS, NEW YORK

Prepared  and  Reled]ed  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

JUNE,1961

PAGE   1   OF   3
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TYPICAL  OPERATING  CONDITIONS
Grid  Drive  Service2

Aflode voltage    ..........,
Grid  No.  4  Voltage  for  Focus      ...,.
Grid  No.  2  Voltage     .........
Grid  No.  1  Voltage  Required  for  Cutoff 3
IonTrapMagnetstrength  (Min.)5    .     .    .     :

Cathode  Drive  Service4
Anode voltage    .....
Grid  No.  4  Voltage  for  Focus
Grid  No.  2  Voltage    .     .     .
Cathode voltage Required for cutoffs    .    .    .
Ion Trap Magnet strength  (Min.) 5    ....

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance

6'000                             8,000  Volts
+15 to+315               +60to +360  Volts

150                                  200  Volts
-13 to-35                  -17 to46  Volts

31                                      36  Gausses

6,000                              8,000  Volts
+15 to+315               +60 to +360  Volts

150                                   200  Volts
+14to+30                 +17 to +39  Volts

31                                      36  Gausses

•.......       1.5   MegohmsMax.

NOTES:
1.  External  condttciive  coating mttsi  be  grounded.

2.  Vchdges  are  Politiue  owitb  respect  lo  cathode  unl,elS  indicated  oiberwise.

3.  ViSeeal  extinction  of  focttsed  ra]ler.  Extinciivn  of   ]tationary focttled Spot will reqttire ibat lbele ualttes be about 5 uolil

greater.

4.  Voltdgel  are  Positive  w6tb  respect  io  Gnd  No.1   unlesI  indicated  olberuii,Se.

5.  For  JEDEC  Ion Trap  No.117   or  eq"ivalenl  located  owiib  Sbe  iraling  edge   of  lbe  Pole  PieceS  loc¢ied  ouer  ike   gap
l>etween  Grid No.1  and  Grid  No.  2  anid  rotated  io  give  maxiant4un  brigbtne]].

WARNING:
X-ray  radiation Sbielding may  be neceSSary  io  Proieci dgdinsi  Possible  danger  of  Personal  injury  fro7n  Prolonged  exposure
at  close rdrnge if  lbis  1%be is  operated  at  bigber  Sban Sbe  unanaefaciuretl  Mdxinun  Rated  Ariode  Voltage  or  16,boo  uolls,
uib6cbever 61  leSI.
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OUTLINE

'NOTE  2)

DIAGRAM  NOTES :
1.  Reference line   6S detemined by Plane C-C'  of  ]EDEC N o.116 Reference I.ine  Gauge, avben Sbe gd;ttge 6S Seated ag¢¢nst

ibe bulb.

2.  Bale  Pin  Position  No.  6  dignl  ouiib  borizoavial  cenierline  (A-A:)  urilbin  30°   dad  il  on  lame  Side  as  anode  contact

(J1-21).





CHARACTERISTICS

GENERAL  DATA
Focusing  Method      ......
Deflecting Method    ......
Deflection Angles  (Approx. )

Vertical.......

Horizontal.......

Diagonal.......

Phosphor.........

Fluorescence......
Persistence.......

Faceplate.........

Light Transmittance  ( Approx. )

ELECTRICAL  DATA
Heater  voltage      .     .
Heatercurrent      .    .

®

.     Electrostatic
•     .     Magnetic

87  Degrees
.     .     .           105Degrees

.     .     .           110Degrees

Aluminized P4
.     .     .     White

Short  to  Medium
Gray  Filter  Glass

80  Pe.rcent

6.3  Volts
•....     0.30±5%Ampere

Heater warm-up Timel      ......
Direct Interelectrode Capacitances  ( Approx. )

Cathode to All other Electrodes     .     .
Grid No.1  to All other Electrodes     .
External Conductive Coating to Anode2

MECHANICAL  DATA
Minimum Useful  Screen  Dimensions  ( Maximum  Assured)

Height................

Width   .
Diagonal
Area       .

11  Seconds

4  prlif

6wl
400  Avf
200   FLprf

57/8  Inches
71/2  Inches
77/8  Inches

39  Sq.  Inches
Bulb      ...........     C671/2  Exp.  2  or  Equivalent
Bulb Contact  ( Recessed Small Cavity Cap)
Base............,

Basing...........

Weight  (Approx.)       ......,

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values )
Anode  voltage     ......
Grid No.  4  (Focusing Electrode)

Voltage......

Grid  No.  2  Voltage       ....

J1-21
86-185

7FA
2  Pounds

20,000  Volts

.     -550to+1100  Volts
550  Volts

dc

Max.
Min.

QUICK   R[FERENC[   DATA

Television  Picture  Tube
8"  Rectangular,  All  Glass
Electrostatic  Focus
No Ion Trap
110®  Magnetic  Deflection
Gray  Filter  Glass
Aluminized  Screen
External  Conductive  Coating
6.3  Volt,  0.30  Amp.  Heater

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prepared,  amd  Released  By  The
TECHNICAL   PUBLIC:ATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

MARCH,   1960

PAGE   1   OF   3
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MAXIMUM  RATINGS  (Design Maximum  Values)      (Cont'd.)

Grid No.  1  Voltage
Negative Bias value      .......
Negative peak value     .......
Positive  Bias  value       .......
Positive  peak  value      .......,

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period nor to Exceed
15  Seconds      .......,

After  Equipment  Warm-up  Period
Heater Positive with Respect to Cathode

TYPICAL  OPERATING  CONDITIONS
Anode  voltage         ..........

Grid No. 4 Voltage for Focus      ......
Grid No. 2- Voltage        .........

Grid No. 1 Voltage Required for cutoff 3       .....

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance

155  Volts     dc
220  Volts

0  Volts    dc
2  Volts

450  Volts
200  Volts
200  Volts

16,000  Volts
0 to 400  Volts

300  Volts
-35 to -72  Volts

1.5  Megohm   Max.

NOTES:
1.  Heater  Warm-tap Tine  i§  defri!ied  dl  the  tine  reqttimed for the uol¢ajge across the beater io reach 80q¢o  of  ike rated

beater  Voltage  a;fter  applying four  (4)  ¢iane§  rated  beater uoleage to  a circ"iS conli]ting of ¢be i"be beater in leries
wilb  a re$6Siance  equal to ibree  (3)  ti;meS the rated beater  uchdge  di4/ided by  the  rated beater  curevyi,i.

2.  External  condttctiue  coating  un%SS  be  grounded.

3.  Vi,]aeal  exinction  of  foctt§ed  raISer.  Extinction  of  liat6onary  i octtsed  Spot  will  reqaeire  lbdl  ibese  valtte]  be  dbottl
5  uol,tl more  negative.

WARNING:
X-ray  radiation  shielding  may  be  necessary  to  protect  against  possible  danger  of  personal  injury  from  prolonged
exposure at close range if this tube is operated at higher than the manufacturer's Maximum Rated Anode Voltage or
16,000  volts,  whichever  is  less.

e
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OUTLINE

-\
0®0001

DIAGRAh4  NOTES:
1.  Reference  hone  i,S  deSer7hined  by  the  Plane  C-C'  of  JEDEC No.126 reference line  gattge when the  gae4ge is  Seated

ag¢inlS ibe  bulb.

2.  Bale  Pin No. 7  digns  wi,tb  borizorilal  centerli,ne  wi,thin 30°-and i]  on Same.Side dl  dmode conlat;i  (J1-21).

3.  DiunenSions  are  in  incbe].

_ -I-===-
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CHARACTERISTICS
GENERAL  DATA

Focusing Method   .
Deflecting  Method     .
Deflecting   Angle    (approx.)    .     .
Phosphor       .     .

Fluorescence...........
Persistence...,.......

Faceplate.....,..

ELECTRICAL  DATA
Heater  Voltage
Heater  current   (approx.)   ........
Direct  Interelectrode  Capacitances   (approx.)

Cathode  to  All  Other  Electrodes   ......
GridNo.1  toAllo[herElectrodes     .     .     .
External  Conductive  Coating  to  Anodel

Magnetil-
Magnetic
.      .     54Degrees

.P4
.   White
Medium,
.      Clear

.      .    6.3  Volts

.     .    0.6  Ampere

3000
750

Ion Trap Magnet   ........ External, Double Field Type

SYLVANIA

12LP4A

QUICK   REFERENCE   DATA

Television  Picture  Tube
12"  Direct  Viewed
Round  Glass  Type
Magnetic  Deflection
Magnetic  Focus
Double  Field  Ion  Trap
External  Conductive  Coating
(12LP4A   has  gray  filter  glass
faceplate )

MECHANICAL  DATA
Minimum  Useful  Screen  Dimensions   (Diameter)     .
Bulb  contact     Recessed  small  cavity  cap) ......
Base  (Small  shell  Duodecal  5-Pin)   ........
Basing.................

Bulb  Contact  Aligns  with  Vacant  Pin
Position  No,  3     ..........

RATINGS
MAXIMUM  RATINGS   (Design  Center  Values)

Anode  voltage        ..............
Grid  No.  2  Voltage    .............
Grid  No.  1  Voltage

Nega'tive Bias  Value
Positive  Bias  Value
Positive  peak  value     ...........

Heater  Negative  with  Respect  to  Cathode

Pxucrej:f[¥SreT::£sper:od.N.ot,to.......
After Equipment warm-up period    .     .

Heater  Positive  with  Respect  to  Cathode    .     :

RECOMMENDED  OPERATING  CONDITIONS
Anode  voltage       ...,...
Grid  No.  2  Voltage    ......
Grid No.  1  Voltage  Required  for

Cutoff?.........
Focusing  Coil  Current   (approx,) a  .
Ion  Trap  Magnet  Strength   (approx.)

CIRCUIT  VALUES
Grid  No.   1   Circuit  Resistance     .

.      11   Inches

J1-21
85-57

12N

± 10  Degrees

12,000  Volts  dc
.  410  Volts  dc

.   125   Volts  dc

.       Ovoltsdc
2  Volts

.     .   11,000  Volts  dc
.  250  Volts  dc

-27  to  -63  Volts  dc
.      .      .110Ma       dc

.     35   Gausses

.1.5  Megohms Max.

NOTES:
1.  External  condi4ctive  coating  m„]i  be  grounded.
2.  Vis%al  extinction  of   undeflecled   focttSed   Spol.
3.  For   RTMA   focttSing   cot,I   106   or   eqttivalent   three   and   one   qttarler_  incbel   from

reference  line,  bias   adjttJted  io  20   fool  lamberls   on  a  71/2 x 10   inch   Picture   dyed
]bdrply   f ocused  dt  center   of   Screen.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Preoared and  Released  By The
TECHNICAI.   PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

JULY   1953



USEFUL    SCPEEN
0lAMETEfi

DIAGRAM  NOTES:
I.  ReferenFe  line  iS  de¢errnined  by _the  Plane  of  lbe  ttpper  edge  of  lbe  reference  I,ine  gattge  (RTMA  No.112)

uiben  the  gd"ge  iS  relting  on  the  glaSI  cone.

12LP4A
The  Sylvania  Type  12LP4A  is  identical  to  Type  12LP4  except  for  having  the  gray  filter  glass  faceplate.

WARNING:
¥-ray  :ad6ation  Sbieidi`ng  may   be.peec.ellary_to  Protect  agalnSI   Poifible   danger   of   PerSonal   injury   from   Pro~
lo.nge¢   3rp.oSure   at   clole  rdpge   if_  lbiS   St4be   irS   operaal  at  b;gber  than  lire  un;in;facttwer'S   ida;irrium  kd!ted
Anode  Voltage  or  16,000  uoltS,  wbicbeuer  il  lels.



CHARACTERISTICS

GENERAL DATA

E#:1::::Mis#e:d(approx)
Horizontal  .
Diagonal      .     .     .

phosf]huoorre.sce.nc;     :     :     :     .     .

Pc.rsistence.....
Face£]£agtft.Tr;nsini:ta;ce.(abpr.oX..)

.      Electrostatic
•     .       Magnetic

.     .          65Degrees
•...          70Degrecs
....            P4
.... White

Short to Medium
Gray Filter Glass
•...          76Pcrcent

QUICK   REFERENCE   DATA

Television  Picture  Tube
14"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Gray  Filter  Glass
Magnetic  Defleetion
Eleetrostatic  Focus
Single  Field  Ion  Trap
External  Conductive  Coating
14QP4A  has  Aluminized  Screen

ELECTRICAL DATA
Heater voltage   ...........
Heater Current

Eieraetc:tra:¥t:e:¥i:?rA#o¢`a€:C±i::tcreos;(e%;Pr.°X.:)   .

GridNo.1  toA110therElectrodes       .     .
External Conductive Coating to Anode2   .

Ion Trap Magnet        External,  Single Field Type

MECHANICAL DATA
Minimum Useful Screen Dimensions

(maximum  assured)  ........
Minimum useful screen Area    ......
Bulb Contact

Base((Rsefeasiiegh:#a£[u:3:i:I :_¥?2).    :    :    :    ..
Basing..............

.        6.3  Volts
o.6±57f&e¥opne5:

5uvf
6  IJIJf

900 Avf
600 Avf

11# x 85/8 Inches
.      .          96Sq.Inches

•     .    J1-2|
.     .   86-63
.      .           12L

RATINGS

MAXIMUM RATINGS  (Absolute Maximum Values)
Anode voltage   .....
Grid(Fo°:u€t¥g°]±ie8cetrode)

Grid No.  2 Voltage      .........
GrLd¥::s§]:1:1;¥ji§:;V¥¥uee

Positive peak value ........
Peak Heater-Cathode Voltage

Heater Negative with Respect to Cathode

HeatSrft£:s-Ftqi:[ep£:tnht#:c-tupop€:£t°hdode

TYPICAL OPERATING CONDITIONS

8:£°ddeN¥.°|tavgoeit;geforFocuS.....
Grid  No.  2 Voltage      ........

::r:Ld:¥atie±g¥£°nL:ti:e#Fr:eg:L±efdav::#g:e:::tff53

CIRCUIT VALUES
Grid No.  I circuit Resistance   .....

Max.
Min.

.     .       12,100Volts           DC

-550 to  +  1100 Volts          DC
•     .     .       550Volts           DC

155 volts          Iac
220 Volts

0 Volts
2 Volts

During Warm-up Peri6d not to Exceed 15 Seconds  450 Volts
200 Volts
200 Volts

•     .      .    9,000Volts
.-50 to  +250 Volts
.      .      .        250Volts
.     -24to-64Volts

.     .          24Ma

DC

DC
DC

DC
DC

24Gausses      Min.

1.5 Megohms  Max.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

RADIO  TUBE  DIVISION
EMPORIUM,  PA.

Prcbarcd a"d Released By The
TECHNICAL PUBLICATIONS  SECTION

EMPORIUM. PENNSYLVANIA

JUI.Y  1956

PAGE  1  OF  2
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NOTES:
1.   Heflter W.ar7r}:tt_P_Time is ¢be lime r_eqttSred for lbe   uollage  acrosI  the   beater  terminal]  io  increa]e  io   5.0

uolis in the  JEIEC  tef i circttil, wilb E  --25  uohl  and  I-erieS  R  --31.5  obm].

2.   External  condttctiue  coc[ling  mttsi  be  grounded,

3.   Vdseeal  extinction  of  rafter.

4.   For  JEIEC  Ion  Trap  Mdgnei  No.117.

5.   For  typical  PM  ion  trap  magnet  owilb  f ield  lirengib  tolerance  of  +-3  gdttsJe].

USEFUL    SCBEEN    AftEA_---•`-i_-i  :--.i  .  3ii=i;==  :=    :-::i-i-.i   -=:=

I,i                                              ,3!±3                          I.I

i

I:_4|
:R\(    2lnR 'iE

\\j\l\
65®

X\                   2a.
REFEPENCE    LINE                               I                                                 |

(  NOTE-I )BASE86-63

I

•F6±,-:

(  NOTE-2 '

DIAGRAM NOTES:
1.   Rgedfttergeen6C]erLe4f#¢en¢:I odnettebreunttttnbe:  cbo%:e  Plane  C-a   Of  ike  JEIEC  No.110  reference  line  gdaege  when  ibe

2.   Anode  contact  aligns .w4lb Pin No. 6  +-30  degreel.

3.   All  di,mension]  are  im incbe].

14QP4A
The  Sylvania Type  14Q:P4A  i]  idendcal  io  Type  14Q:P4  except  ii  has  aap  al.un'¢6nized  Screeri.

WARNING:
X,-ray  lredi,dt4on  S`bielding  meg  P?  ne?eSsgry  to  Pro.Iecl  d8dr6pSt  Po.Jsible_danger  of  PerSonal injury  from Pro-

lo.nge`d  e_rp.osure  at  _c!o_$9 _range  if  !P4f.  ittbe  i]_operated   at   b4gber-ibdn   the   iiianeef a;¢urer'I   Mdxiindun   Hated
Anode  Volldge  or  16,000  ayolt§, oubicbeuer  i]  le;I.



CHARACTERISTICS
GENERAI.  DATA

E::::it:8nM#:gd  :   :   :
DeELcff££zoAnntg]es.C&pp[.ox..>

Phosi£#;oi°£nAa]

Fluorescence
Persistence..........

Face£]£agtft ira.nsiit;ante (ap.Prjxj    :    :    :

ELECTRICAL DATA

E:::::::it:gte   :    :    :    :    :    :    :    :    :    :

E:ract€t;:¥to::¥::PrA;icmo¢]£::.Cii::tc;e;d(easp:Pr¢X.)

Grid No.  I to All Other Electrodes  .     .
External Conductive Coating to Anode2

1

.   Electrostatic
•     .   Magnetic

....       85Degrccs

....       90Degrees

....       P4
Aluninized p4
...    White

Short to Medium
Gray Filter Glass

....       78%

.           6.3 Volts
0.6 ± 5?: Sc:.¥::

5
6

12cO
800

Ion Trap Magnet     ......   External, Single Field Type

MECHANICAL DATA
Minimum Useful Screen Dimensions

(Maximum Assured)  ......
Minimum useful screen Area .....

a:i:(csomn:f|CtsfF1:CBs;:gesc:,agpci:5ityfa?)

3;aesii:ft(ap.pr;xj    :     :     :     :    :     :     :     :

12j46 x 9% Inches
.          104 Sq.  Inches
•      J1-2|

86-63
.12L
•            8.5 Pounds

RATINGS
MAXIMUM RATINGS (Absolute Maximum Values)

i:;°;€¥§:o€:I:i:::€!ie!E;!C§C:;;;i:::e)e

Positive  peak value   .......
pcakET:;:;r§:e:g|t::t::eewT:oilht:i;i=:tt:occa:iho::c

TYPICAL OPERATING CONDITIONS

i:::::;tat:eo#:i::::;:i:M;;::§::;e;:;p::kg:e;::t:3

15,4cOvolts        dc

-550 to +550 Volts
.     .           440Volts

.     .           120Volts

.     .           175Volts
0 Volts
2 Volts

.     .          2cOvolts

.     .          2cOvolts

.     .    12,000Volts
-50 to +350 Volts
.     .          300Volts
.  -26 to -70 Volts

35Ma
40 Gausses

dc-dc

dc

dc

OuloK   REF[RENOE   DATA

Television  Picture  Tube
14"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Gray  Filter  Glass
Magnetic  Deflection
Electrostatic  Focus
Single  Field  Ion  Trap
External  Conductive  Coating
14RP4A  has  Aluminized  Screen

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION PICTURE TUBE
DIVISION

SENECA  FALI.S,  NEW  YORK
Prefrared and Released By Tbe

TECHNICAL PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

JUNE.  1957

PAGE  I  OF  3



CIRCUIT VALUES
Grid No.  1 Circuit Resistance  .

SYLVAMIA

14RM

14RMA
PAGE  2

1. 5 Megohms Max.

NOTES:
1.Fff;:;i;'t¢e#c#,%,;ew4istbtb#_:::i;5r:o#t4Sreadn#:ert:6e:#f]::#an's:eb6aterterminalstoincreaJeto5.ovo|tsintbe

2.  External condactiue coatingrnest be g/rounded.

3.  Vistt4il  eutinction  of  focttJed roster.  Exl4nct6an  of  Sldtianary  focttsed  Spot  u]4ll  require  that  these  uahae§  be  abotit
5  volts neor8 rieg/atin.

4 .   For ]FTEL Ion Trap Maginet No.1IT u)itb Pole Piec8S centered ouor Grid No. 2 on anount, and rotated far un4ixiavttm
brigivneJ+

5.  For lypic4il PM ion trap negnd u)itb field Jtrengtb tolererice of  ±3  gatt§ses.



REF

-.

I

#_-   -   Irote_.,a-aJco.~V    718
utt-I,±i-

F:.-CFNTER[FERENc[L"[     \   I   =`-flf-i.
(  roTE -I 'eASEe€-c]        `

I

!t:-
6

DIAGRAM NOTES:
1.  Riefereace_line is determined by lbe Plane C£'  of lbe reference line  g/dug/8 CJFTEL No.116) when the  g/augie iJ resting

on lb¢  gilass  cone.

2.  Base Pin No. 6  alignl ou4lb anode conldcl terminal J1-21 uiilbin 30 degrees .

3.  Contac!  area _2"   x  2_"   for _external  conductii)e  coating,  I,ocated  90  degjr8es  counterclock.M)4§e  fran  anode  coritact  a]
1)ieuled  fran base  end  of  tttl)8.

WARNING:

Puoo],#g;;;;;;;;;:;f:I:Jf]bst¢;Li:%#em¢:yopbeer:te:;Ja%¢'g°beprr#e:::b8:¢#:t„#°::;::ee/hsa%x°¢fmpue#°%€Le#%df€r##gLe°:rgc]d6,eoxdro

§YLVANIA

14RP4

14RP4A
PAGE  3



A Technical  Publication  of

SYLVANIA  ELECTRIC
PRODUCTS  INC.

EMPORIUM,  PA.

Jar



C H A R A C T E.R I S T I C S
GENEEL DATA

i#+:8nM#:trod.   :   :   :   :   :   ....   :
Deflection Angles  ( approx. )

Horizontal.........
Diagonal...........

Phosphor...........
Fluorescence.........
Persistence.........

Faceplate..........
Light  Transmittance   (apprex.)    .    .

ELECTRICAL DATA
Heater  Voltage     .........
Heater   Current     .........
Heater  warm-up  TimeL     ......
Direct lnterelectrode Capacitances  ( appfox. )

.     .      Electrostatic
•     .     .      Magnetic

•... '   .        79Degfces

•.    . Ainini.zed gi pcgrees
....      White

Short to Medium
Gray Filter Glass
•....        75   Percent

Cathode to All other Electrodes     .........     5
Grid No.  1 to All other Electrodes    ........    6
External  conductive  coating  to  Anode2     ......   1200

900
Ion Trap Magnet    .......     External, Single Field Type

MECHANICAL DATA
Minimum useful screen Dimensions      '

(Maximum  Assured)     .....
MinimumusefulscreenArea       .     `     .     .

E::%:tfuttsthReffe#odse=]]6%£Vjy¥P,
Basing............

12  x  9iE  Inches
103  Sq.  Iaches

:     !!:3;
12L

RATINGS
MAXIMUM RATINGS (Absolute Maximum Values)

Anode   Voltage     ...........
Grid No. 4 Voltage  (Focusing Electrode)     .     .
Grid  No.  2  Voltage   ..........
Grid No.  1 Voltage

Negative Bias value    ........
Negative peak value  ........
Positive  Bias  value     ........
Positive  peak value '  ........

Peak Heater.Cathode Voltage
Heater Negative with Respect to Cathode

Durj:§yec::±uP.P:rif?ot.to.E:ce:d

Heate?fieorsi#v:£#ieswp#F::PQptirii   :
TYPICAL OPERATING CONDITIONS

Anode   Voltage      ...........
Grid  No. 4.  Voltage  for  Focus     ......
Grid No. 2 Voltage    ..........
GridNo.1 VoltageRequired for cutoffs    .     .     .
]F°;:]dTrsat:enMg:£n:;S#re[:tn(Tt:;rafie;#ej....

CIRCUIT VALUES
Grid  No.   1  Circuit  Resistance     ......

.     .      .      15,400
-550 to + 1100
....       550

.     .      450Volts

.     .      200Volts

.     .      200Volts

.     .12,000Voltsdc
-48 to +264  Volts  dc
.     .     .      300Voltsdc
-28 to -72  Volts  dc
.     .     .         26Ma      dc
.     .     .        28  Gausses  Min.

Oum  REF[n[NO[  DATA

Television Picture  Tube
14"  Direct  Viewed

Fp=:::cataFra:e`p=:teType
Gray  Filter  Glass
Magnetic  Deflection
Electrostatic  Focus
Single Field  Ion Trap
External  Conductive Coating
Aluninized  Screen

»H

PET

....        1.5MegohmsMax.

NOTES:                                        (Continued on page 2 )
1.%oea%%%mxb"P5.'oin„eo,t,I,',%','##e]'ffEfete,I?rci,b¢eu%:`'%,%eb.aI°±'2b5ebg%|;:'%drm,}%!`,

R  --  3 1 . 5  a b in I .

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TEI.EvlsloN plc'ruRE nJBE
DIVISION

SENECA  FAI.LS,  NEW  YORK
P„}.r.4 .-4 R.I..s.4 Ell Tb.

TECHNICAL PUBLICATIONS SECTION
"pORIUM. .PEN Nsyrv^Ni^

APRIL  19,6

P^CB  I 0, 2



§YLVAHIA

14SP4
PAGE  2

2;.Evxq;,:er%£_in#£if#%%,.;:.fEf:i,#%#.::ifuryfoou:ed,PO::::a.^

4;.F°F%or##p#ti#Mr:;¢'oat####Zg£;i:;::###C:Sol:en=eedofov+_e:==3:.a.2

USEFUL  SCREEN   AREA

CENTER  llNE  A-A':-12-
'0

BOTTOM    VIEW   OF   BASE

DIAGRAM NOTES:
'2_Rgi_fayeS:e:##oten§g;a:,;::#§:;g#lteap:]ab#yooni!e:c::,:ce,:::t°„f_;.b]e]:2;.f]e,::Cb;n:`;;#:.]FTE:a.,116):bentbe,

3.Cc°o%`,2%t,a4:eatyt!%e;Xft,:%alb:S°endeu#ityo;tcttoba::ngI2"X2"1IOcated90degreescotmterclocbwiiefromrmode

4.   Dimen]ionl  are  in  incbei.

WARNING;

%i,#,#ccr!#v:ea;r'a;fgLe;::`!e't§b%gi„mbaey„beop%,Cae%rya,'°bi!#C,'baato8at'bne"%n[#!;u:#]ge%4°xf€mptter##,etdnj%nyodf:°vmo}%:°#e]d6,;%



CHARACTERISTICS
GENERAL DATA

E;?cfl::,t:gnM#fgd   :    :    :    :    :    .    .    .
DcflcE:=£zoAnn.g:e{ap.pr?X.i......

phosEiaogronal........
14XP4       .      .      .
14XP4A.........
Fluorescence
Persistence....

Facci|i:tft ira.nsinit;an:e (ap.prjx.)    :    :

ELECTRICAL DATA

E:::::f:i::fte   :    :    :    :    :    .    .    .

g[eract€t::¥t;:g;:PrAo:!emo¢`£::.C£:::tc;e:d(easp.Pr:X.)

Grid No.  I  to All Other Electrodes  .     .
External Conductive Coating to Anodc2

.   Elcctrostatic
•      .      .    Magnetic

....      Z:B:8::::

....        P4

Aluminized p4
.      .      .     White

Short to Medium
Gray Filter Glass

....       78Percent

I      .      .      6.3Volts
o.4.50.±5?fsAe:opne5:

1500
1100

Ion Trap Magnet      ......   External,  Single Field Type

f|       MECHANICALDATA
Minimum Useful Screen  Dimensions

(Maximum  Assured).     .
Minimumusefulscreen  Area     .     .

a:i:(csomn:f|c;fF|icBs;:gesc:,a:I-pci:5ityfa?)
Basing.........

12k16  X 9% Inches
.            104  Sq.  Inches

J1-21
.      86-63
.      .    12L

RATINGS
MAXIMUM RATINGS  (Absolute Maximum Values)

i::°:dN¥a°titva¥Cj;§§:v(a:::uS]n8ELectrode)

Foesg:,t;':eB?::kvyl:leuc.....
Positive  peak  value   ......

Heat?rft£:sFtq,:'ep:,€tnhtRWc:bemc-tutpop€:jt°hdodc

TYPICAL OPERATING CONDITIONS
Anodcvoltagc     .     .     .
Grid  No.  4  Voltage  for  Focus     .

i;:::]!dT¥c`ig:;:n!::i8S:#?ri!!ic£:vp::ig:g;::t:3

CIRCUIT VALUES
Grid  No.  I  Circuit  Rc.sisrancc     .

•       .       .      16,500
-550 to  +1100

440

140 Volts  dc
180 Volts

0 Volts  dc
2 Volts

Peak  Heater-Cathode Voltage
Heat8rur¥:8a#::mw_]utFPRccr:8:C;::tcoaihx:g:d|5seconds45ovolts

2cO Volts
ZOO  Volts

12,OcO
-50 to  +350
.       .       .       300

-28 to -72
28 Ma dc
30 Gausscs  Min.

I.5 Mcgohms Max.

QUICK   R[FER[NOE   DATA

Television  Picture  Tube
14"  Direct  Viewed
Rectangular Glass Type
Spherical  Faceplate
Gi.ay Filter Glass
Magnetic Deflection
Electrostatic  Focus
Single Field Ion Trap
External  Conductive  Coating
450  Ma  Heater  Current
14XP4A  has  Aluminized  Screen

HH

" q ir I

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION PICTURE TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Pr.¢arcd and Relca5.a By The

TE(HNICAL  PUBLICATIONS  SECTION
EMPORluM,  PENNSYLVANIA

DEC.   1936

PAGE  I  OF  2



SYLVANIA

14XP4
14XP4A

PAGE  2

NOTES:
I.   Heater  warm-t4P  lime  ii  the  time  reqttired  for  the  Voltage  acroSS  the  beater  termindS  to  increase  to  5.0  uoltS

in  the  JEIEC  iesl  circttit,  u/itb  E ''-  25  uolll  and   SerieS  R  --  42  obm].
2.   External  conduciiue  coating  in"Sl  be  grounded.
3.   Vi]tial   extinction   of   foct4Sed  raSter.    Extinction   of   itationary   fociiled   it)ol  u/ill  reqttire   tbal   these   ualuel   be

abot4t  5  uolil  more  riegative.
4.   F;i:;axJtmETttEmc bJr°;%b:n%]PS.Magnet  NO.117  wit:  Pole  a_iece:  Cenlered  over Grid  No.  2  on mount, ed  rotated  for

5.   For  lypcial  PM  ion  trap  magnet  with  field  Strengtb  tolerance  of  ±3  gattlseS.

CENTEP   LINE   A-A'i
BOTTOM   VIEW   OF   BASE

DIAGRAM NOTES:
I.   R.efere.ncc  line  il  dctcrmincd  by  tb¢  Plane C-C'  of  tb¢  rcfcrcncc  line  g4iug/a  C]FTEL No.116)  wbcn  tbc  gaeig/e  iS  mting ori

23'§#S#ap]c;]tnc4#a;o::c'x8:.c`rn"a'i'bcoannd°udcc„Cv°cn'caoca'„':;`2::'xJLft:#o:'abt`cnd39°oddecuJr(e`eSuounnrc|ochauefromano-d¢:ant4ctas;ewcd

from  baJc  erld  of  tube.
4.   DimcnJionJ  arc  in  incb€J.

14XP4A
Thc.  Sylvania  Type   14XP4A   is  identical  to  Type   14XP4  except  it  has  an  aluminized  screen.

WARNING:

expt;;;;y.ar,4;.t::;et,:q:hR;.ee,:,tn,ghj:;,%bbee;:ecoep,e%,yefaf,oh%Ch,e:g,ah;an:,,Pb:]#a,neu%gu%,,o.fffa,x,;o%„aln,%yedf,f%odpero#on,§aegde
tjr   1(>,boo   uolt],  wl}icbeuer   iS   le]].

U



ill

rl

CHARACTERISTICS
GENERAL  DATA

E%Cfluesc]tnf8nMriteht£:d  .   :   :   :
Deflection Angles  (Approx.)

Horizontal.....

3::tE:an,al   .   :   :   :   :   :
Phosphor.......

Fluorescence....
Persistence.....

Faceplate.......

...........  Electrostatic
•...........   Magnetic

:   :   :   :   :   :   :   :   :   :   :   :   :         i::§:;;::;

.......... Aluminizedp4

.............      White

..........  Mediumshort

..........  Bondedshield
(GraFa:`:'t:;giabses)SafetyplateLaminatedDirect|yto

EiygphetT:afampi:tafcseE::ea[cnea|'ast:I?ascscenoElys!feiypr3r;!c
Treated to Reduce Specular Reflection

ELECTRICAL  DATA
Heater voltage      ............
Heater current       ............

E:raetc::Tt:e:?I-:?rf|:=o?h:.:ci::.:tc:Cos:!?par:x.:,

Grid No.1  to All other Electrodes       .
External Conductive Coating to Anode2

0.60

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

Height...................
Width....
Diagonal        .   .
Area....

NeckLength     .   .   .
OverallLength      .   .
Bulb......
Safety Plate  (16ANP4)

60 Percent

10 1/4 Inches
.        12%Inches
•        14J4Inches

4%±[#S::h[ensches
10Jti; ± j4 Inches

•     J125A
.  FP125A

Safety plate  (16AQP4)     .....   Same,  Anti-Reflection Treated
Bulb contact  (Recessed small cavity cap)      ......
Base......................

&a:i;ft  (Abp;o;.).    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :

RATINGS

MAXIMUM RATINGS  (Design Maximum Values)
Grid Drive Service3
Anode Voltage

Maximum...........
Minimum...........

Grid No. 4 Voltage  (Focusing Electrode)
Grid No.  2  Voltage      .........
GrfdNNe:.atLiv¥°£::8Cva|ue.......

Negative peak value        ......
Positive Bias  value       .......
Positive peak value      .......

J1-21
87-208

8HR
9 1/2 Pounds

•    .    .18,000Volts
•    .    .10'000Volts

-550 to  +1100 Volts
.    .    .           550Volts

.    .    .            155Volts

.    .    .           220Volts
0 Volts
2 Volts

Peak Heater-Cathode Voltage

::::§rfi:::si::¥%i::i:PR?;::r:i::t§°O±£:o:::x:ceee?15.Secs
450 Volts
200 Volts
200 Volts

QUICK   REFEHENCE   DATA

Televisiofl Picture Tube
16" Direct Viewed

:£5e:r::au;li:aec:i'palsasteType

fi££Fnfi::a€::Sesen
Electrostatic Focus
114° Magnetic Deflection

Fxote|ron:|Tcr:Edudivecoating

16AQP4-Anti-Reflection
Treated

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

plcTun  rtyBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDclrcd and Ride4ced Br The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JUNE,   1963
PAGE  1  OF  3

File Under

TELEVISION  PICTURE  TUBES



SYLVANIA

16ANP4

16AOP4
PAGE  2

MAXIMUM  RATINGS  (Design Maximum Values) (Contiflued)
Cathode Drive Service4
Anode Voltage

Maximum........................
Minimum........................

Grid No.  4 Voltage  (Focusing Electrode)      .............

a::foT:.v2o,Yao:teage......................
Positive  Bias  value    .....................
Positive  peak  value       ....................
Negative Bias  value       ....................
Negative  peak  value     ....................

Peak Heater-Cathode Voltage
HHca££#EfogFiS'ip[wwmm;::ufEf#i#£odxfedL5Seconds

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage        ........................
Grid  No.  4  Voltage for Focus      ..................
Grid  No.  2  Voltage        ......................
Grid No.  1  Voltage Required for cutoffs      .............

Cathode Drive Service4

§::ogd£¥oita¥g§;::g:for:F;c;S:   :   :   :   :   ;   ;   :   :   :   ;   :   .   :   :   :   :   :   :
Cathode voltage Required for cutoffs       ..............

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance      ..................,

•...      18,000Volts
•,..     10,000Volts
. -400 to  +1250 Volts
....            700Volts

....             155Volts

....            220Volts
0 Volts
2 Volts

450 Volts
200 Volts
200 Volts

•    .     14'000Volts
.    . 0 to 400 Volts
.    .           300 Volts
. -33 to -70 Volts

•    .     14,000Volts
.   . 0 to 400 Volts
.    .           300 Volts

+31 to +57 Volts

dc

1.5 Megohms Max.

NOTES:

WARNING:

¥%ye;rfatd#:i;t°%;%pd%d8te#ddy,bb:g%Cres,Sb%,i;ep%:enc:i:cgtau;rnesrt.SP°%'dbfundud%8%:fdp%%:'v;£ij,ud3frr°#6!or#nay::,:,e%#isc%e:'i:'i°e`ses.

®



Eiii

1

EiE

OUTLINE

D63008
BOTTOM    VIEW    OF   BASE

NOTE-2

DIAGRAM  NOTES :
]i.R#faesreenp::'#:.;Zgi';egrn%;%;|bfyepit'£c%e,£e-n;;r#fnJeE(DA:fi)N%j,]b:n6#fe%%e;,Lo`nnesdGmaeusgjedewdb,e%:%gcdoun§%(;;::k;:a;ns"bebu'b.
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CHARACTERISTICS

GENERAL  DATA

I;°ecflues;:i8nM#t%:d  .   :   :   :   :   :   :   :   :   :   :   :
Deflection Angles  (Approx.)

Horizontal.............
Diagonal.............
Vertical..............

Phosphor...............
Fluorescence............
Persistence.............

Face?8::B[Friel::I:y:;asFsa::f:iyT:]g:;Lam`nat:d.

Light(AT;::::;ttan:e.of.F:C:Pl.at:ASS.eTb:y

ELECTRICAL  DATA
Heater  voltage       .............
Heater  current       .............

g:raetc:tra:¥t:e::I-:u::rf|§:O¢L£:.:ci::.:tcr.eos:!?p;I:x..):

Grid No.1 to All other Electrodes       .   .
External Conductive Coating to Anode2   .

.   Electrostatic
•    .    Magnetic

....       103Degrees

....       114Degrees

....         88Degrees
Aluminized  P4
.    .    .      White

Medium Short
Bonded  Shield

60  Percent

OUICIt   REFERENCE   DATA

Television picture Tube    ,
16" Direct Viewed
Rectangular Glass Type
Bonded Shield
Gray Filter Glass
Aluminized Screen
Electrostatic Focus

::¥oG#gnNe:i.c2D¥8:t#:n
No Ion Trap
External Conductive Coating
6.3 Volt/300 Ma Heater

®

a

6.3  Volts
0.30±5[Z°Se?oP:ies

1:8!ii

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

Height.................
Width..................
Diagonal...........
Minimum useful screen Area     .    .    .

Neck Length       ............
Overall  Length       ...........
Bulb................

Saufiejyc%[:::ct(rae;es.sedSm.all.C.av.icy.C.ap.)
Base.......,.,,,,,,

3;a:i:gt  (A;p;o;.).   :   :    :   :    :   :   :    :   :    :

101/4  Inches
i21jfe  Inches
1474 Inches

125

RATINGS
MAXIMUM  RATINGS  (Design  Maximum  Values)

Cathode Drive Service3
Anode Voltage

Maximum..............
Minimum..............

Grid  No.  4 Voltage  (FocusingElectrode)     .    .    .
Grid  No.  2  Voltage       ............
cath;::itYvoe|ti?:sva|ue..........

Positive  peak  value      ..........
Negative  Bias  value     ..........
Negative  peak  value         .........

Peak Heater-Cathode Voltage
HeatBru¥£:8a*Vaer::tuhpRpeesrE::t*°otcta:hE°xdceeed

15  Seconds      .......,..
After Equipment warm-up period     .    .

Heater positive. with Respect to  cathode      .

Inches

FP125A

J1-21
87-208

8HR
9 1/2  Pounds

18,000 Volts
10,000 Volts

-.400 to + 1250 Volts
70  Volts

100 Volts
150  Volts

0 Volt
2  Volts

450 Volts
200 Volts
200 Volts

Max.
Min.

dc

H         8-»1            H

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreLlared  and  Relcai]ed  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

DECEMBER,   1963
PAGE  1  OF  3

File Unc!er

TELEVISION  PICTURE  TUBES



SYLVANIA

16BEP4
PAGE  2

TYPICAL  OPERATING  CONDITIONS
Cathode Drive Service3
Anode  voltage        ............
Grid  No.  4 Voltage for Focus     ......
Grid  No.  2  Voltage        ..........
Cathode voltage Required for cutoff4       .   .

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance      ......

14'000 Volts
o to 4oo Volts

50 Volts
+30 to  +48 Volts

1.5  Megohms Max.

NOTES:
]Hdtepbdpetleyrrlare#d%#ep4r)i;t#:Z:erdd#u#b#d¢aS;ey:btueboetl2t#a:teer#qbuae2a:,ieertlrcufi°#rc;oebn;fti%]#:8oef:#°i%ebebeb:,detre:n'°]err::fcbout8,°bgra°r°e!,:tb:„rc:teeqJubd;a,toer,bur°e]eta(83e)a,%]

2.  Externcil  condt4cliue  coating  7nust  I)e   grounded.

3.  Voltciges  are  PoJiliue  with  respect  to  Grid No.1  unles] indicated  otberwi]e.

4.Vg:I;ttdd};]X,ffjnncct:e°dn]e°fb,f°#§oeud,r5%:[rt:.F°rCut°ffOftbeundefoecledfocused]|Jot,tbeabsoluteualueoftbebia§betoweencdtbodednd

WARNING:

rang:;f#bi::#:i;i:nopsebr%:f%Sffiagybebret#:C:I;ab?mt:npurf°;:,C:r:r8:jnff%%##¢:e8derA°nfofeerv:i#Jd;enjourryz6f;o°ounopvro°,;::#bd;ceb%fr":Se,:5SS.Close

u

a



OUTLINE

a

fi

D63034 NOTE-2

DIAGRAM  NOTES:
1.   Reference  line  is  deterlllinecl lJy  Playle  C-C:'  of ]EDEC No.126  Reference  Line  Gcziige  when  tl]e  gaiige  i5  Sealed  against lbe  bulb.

2.   BdSe  Pin  No.  4  alignJ  wjtb  Vertical  centerline  (A-A:)  wilb;n  30°  and,  is  ori  Sdiiie  ]ic!e  as  anode  coyilczct  (]1-21).

3.  Dimensions  are  in  incl]es.
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CHARACTERISTICS
GENERAL  DATA

Facusing  Method  .     .

B:E::ti:8#ne:re°d(ap.pr6x.)
Horizontal      .     .
Diagonal....

Phosphor.....
Fluorescence  .     .     .
Persistence..........

Faceplate...........
Light  Transmittance   (approx.)      .     .

ELECTRICAL  DATA
Heatervoltage      .     .     .
Heatercurrent   (approx.)   :     :     :     :     :     :     :
Direct  Interelectrode  Capacitances   ( approx. )

Cathode  to  All  Other  Electrodes   .     .     .

•      .     .   Magnetic
•   Magnetic

.    66  Degrees
.....     70Degrees

..P4
....   White
.     .     .     Medium
Gray  Filter  Glass

.     .     66Percent

Grid No.  1  to All other` Electrodes      ......
Ion Trap Magnet.                                         .  External,  Single  Field

MECHANICAL  DATA
Minimum  Useful  Screen  Dimensions   .
Bulb  Contact,   (Recessed  Small  Cavity  Cap)
Base   (Small  Shell  Duodecal  5-Pin)  .     .     .
Basing

lox x 141/4  Inches
•       .      J1-21

.      .    85-57
12D

RATINGS
MAXIMUM  RATINGS   (Design  center  Values)

Anode voltage  ....
Grid  No.  2  Voltage   .     .
Grid  No.  1  Voltage

Negative  Bias  Value
Positive  Bias  Value
Positive  Peak  Value

.   16,000  Volts dc

.     .  410Voltsdc

.   125  Volts dc
:     .       ovoltsdc
.     .        2Volts

Peak  Heater-Cathode  Voltage:
Heater  Negative  with  Respect  to  Cathode

During Warm-up  Period  not  to  Exceed  15  Seconds  .  410  Volts dc
After Equipment warm-up  period      .     .

Heater  Positive  with  Respect  to  Cathode

RECOMMENDED  OPERATING  CONDITIONS
Anode  voltagel     .....
G[idNo.2Voltage    ....     :     .     .     .
Grid No.1 Voltage Required for cutoff2     .
Focusing   Coil  Current3    (approx.)  .     .     .
Ion  Trap  Magnet  Field  Strength   (approx. )

CIRCUIT  VALUES
Grid  No.   1  Circuit  Resistance     .

150  Volts dc
150  Volts dc

.     .14,000  Voltsdc

.     .     .300Voltsdc
-33  to  -77  Volts dc
•      .      .     95Ma      dc

.     .     40Gausses

.    1:5   MegohmsMax.

NOTES:
I.  Brilliance _and_ ¢efinit_ion_deer?ale quilb  decreaSing  anode  Voltage.   Irl  gerleral, the  anode

uollage  Sbot4ld  not  I)e  leSS  than  tbi]  1/blue.

2. ViJttal  extinction  of  undeflected  f ocured  JPol.

3.  For  JEIEC   foc"ling  coil   109   or   eqttiudlent   ibree  incbeS   from  ref erence   line,   biaf
adjttSted  lo  20  f oot  lambertS   on  a   103ri4 x 141/4  inch   Picttl;e   area   Sbarply   i oct4Sed   at
cerller  of  ]creen.

QUICK  R[FER[HO[  DATA

Television  Picture  Tube
17"  Direct  Viewed
Rccangular  Glass  Type
Gray  Filter  Glass
Magnetic  Dcflection
Magnetic  Focus
Single  Field  Ion  Trap
( 17BP4A  Has  External

fronductive  Crating )

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Prepared  afed  Relezised  By The
TECHNICAI.  PL'BI.ICATIONS  SECTloN

EMPORIU1`l,  PENNSYLVANIA

RAY   19,2



DIAGRAh4  NOTES:
I.  Reference  line  il  determined  by  the  Plane  of  the  upper edge  of  lbe reference line  gattge  (RTMA No.Ilo)

iuben  the  gaaege  is  resting  on  lbe  glas]  cone.

2.  Nominal  po]ilion  of  ion  trap  magnet.

3.  Anode   conlacl   align5   ouilb   udcanl   Pin  Position,   No.   6   +_30  degreel.

17BP4A
The Sylvania Type  17BP4A i8 equivalent  to  the  Type  17BP4  except  for  the  addition

of  an  external  conductive  coating.
External  Conductive  Coating  to  Anode  Capacitance

Maximum
Minimum

Basing

NOTES..
I.  External  condttcfive  coating  mtt]t  be  grounded.

1500  „„f
.  750   IIP.i
12N

HH

12-N

WARNING:
X-ray   rddialion   Sbielding  my_ be   necesSary.io   P!ot?cl   again]t.. PoS]ible,  danger   o`f.  PprJonal_inj",ry ,trope  TSr?!onge?_

expo5ure'dl   close   range  if   i-bil   idbe   is   operat6d   at-bigber   i-ban  fbi  'mamfacl2w-er'S   Mdximun  Rated   Anode  Voltage   or
16.000   uollS,  oubicbeuer  il  le]S.



CHARACTERISTICS

GENERAL  DATA
Focusing Method .......
Deflection  Method    ......
Deflection  Angles  ( Approx. )

Horizontal.......
Diagonal.......

Vertical..........
Phosphor.........

Fluorescence......
Persistence.......

Faceplate.........
Light Transmittance  ( Approx. )

.     .     .     Electrostatic
•...     Magnetic

105  Degrees
110  Degrees
87  Degrees

.     .     Aluminizedp4

....          White

.      Short to Medium

.      Gray Filter Glass
78  Percent

QUICK   R[F[RENOE   DATA

Television Picture Tube
17" Direct Viewed
Rectangular Glass Type
I.ightweight Tube
Spherical Faceplate
Gray Filter Glass
Alumirized  Screen
Electrostatic Focus
1 loo Magnetic Deflection
4y8'' Neck
No Ion Trap
External Cotlductive Coating

EH

EiE!

ELECTRICAL  DATA
Heater  voltage     a.........
Heater current     .........
Heater warm-up Timel    ......
Direct Interelectrode Capacitance  ( Approx. )

Cathode to All other Electrodes   .    .
Grid No.  1  to All Other Electrodes   .
External Conductive Coating to Anode2

MECHANICAL  DATA
Mininum Useful Screen Dimensions

(Maximum  Assured)      .....
Minimum  useful screen Area    ....
Neck  Length    ..........
Overall  Length      .........
Bulb.............

Bulb Contact  (Recessed Small Cavity Cap)
Base.............

Weight  (Approx.)    ........

.     .            6.3  Volts

.     .           0.6  Ampere
11  Seconds

5   IAvl
6wf

•     .        1500Avf               Max.
1000 wf            Min.

.     .     .14%xlltt/16  Inches
•....            155Sq.Inches
.....          41/8Inches
.....         111/4Inches

]1321/2AorT1321/28
•....         J1-21

.....   87-208

.....        8HR
10  Pounds

RATINGS

MAXIMUM  RATINGS  (Design  Maximuni  Values) 3
Anode  voltage     ....
Grid  No.  4  Voltage

( Focusing Electrode )
Grid  No.  2  Voltage     .     .
Grid  No.  1  Voltage

Negative Bias Value   .
Negative Peak Value  .
Positive Bias value    .
Positive peak value    .......

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period
not  to  Exceed  15  Seconds      .     .

After Equipment Warm-up Period
Heater positive with Respect to cathode   .

.     .     .18,000Volts          dc

-550  to  +1100  Volts         dc
.     .     .          550Volts          dc

.     .     .           154Volts          dc

.     .     .           220Volts
0 volts        dc
2  Volts

450  Volts
200  Volts
200 Volts

--_-      --=-

H         8-,,l           H

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric   Products  Inc.

plcruRE TUBE OpERATIONs
SENECA FALI.S, NEW YORK

PreDared  and Rele4Ied  By  Tbe
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  I.ENNSYI.VANIA

JULY,   1960

PAGE   1   OF   }

File   Under
TEREVISION  PICTURE  TUBES



SYLVANIA

17DSP4
PAGE  2

TYPICAL  OPERATING  CONDITIONS
Grid  Drive  Service3
Anode voltage      ..........
Grid  No.  4  Voltage for Focus   .....
Grid  No.  2   Voltage      ........
Grid  No.   1  Voltage Required for Cutoff 4   .
Cathode  Drive  Service5
Anode  voltage      ..........
Grid  No.  4  Voltage for Focus   .....
Grid  No.  2  Voltage      ........
Cathode voltage Required for cutoff 4   ........

CIRCUIT VALUES
Grid  No.  1  Circuit Resistance

14,000  Volts
.     .     .           Oto400Volts

400  Volts
.    .    .     45  to-90Volts

14,000  Volts
.     .     .            Oto400Volts

450  Volts
.     .     .    +46to+85Volts

1.5  Megohms  Max.

NOTES :
1.  Heater  uiarm-%P  time  6S  defroed  as  lbe  ti;me  reqttired  for  the  uoledge  across  ibe .b?ater _to !edcb  80q¢o  pf  the _rated  beater

Voltage ¢fier applying I our (4)  limps rated b_eater ?oli?g? !o a _cdrctt6t 9o.nl6Sling of lbe tttbe beater ill Series uiitb a re§6Stance
equal lo three (3) tines ike rated beater uchage divi,ded by Sbe rated be¢ler currertl.

2.  External  condttcliue  co¢¢ing mttst  be  grottnded.

3.  V oltages are Positive u]itb reSpect to c¢ibode unl,ess indicated otherwise.

4.  Visttal  extinction  of  focttsed  rdSter.  Exlincl6on  of  lldt6onary   f oc„]ed  Spot  ouut  reqttire   tb¢¢  these  ualttes   be  increased
abottt 5  uol,t].

5.  Voltages  are Positiue wi,tb reSpect  i;o Grid No.1  unleSS  indi,cared  otberui6Se.

WARNING:
Xray  radiation  §bielding  i'nay  be  nece]Sary  to  Protect  _dgdin[t  Pol$6ble  danger  of  Per]onal_ injury_  fro7r} Prolonged  expoltt_re
at  close ra;nge  if  tb4S  i%be 6S  operated at  bigber than the  inanttfacturer'§  Ma;ximttun  Rated  Anode Volta;ge  or  16,000  uoltl,
wbi,cbeuer  6]  lell.



§YLVANIA

17DSP4
PAGE  3

OUTLINE

i.±!"

EXTERNAL
CONDUCTIVE
COATING

USEFUL    SCREE

EiiE

EiiE

57

i tMAX+      2.7t5,'

I+,o5. 20 4  F'.II

SorTTT\ JI-2,¢aEFEBENce

•      .  EL|BASE87-208

I      u25.D,A:N°::a::-.025I,,I                CENTEFt     L IN

BOTTOM    VIEW   OF  BASE

(NOTE  1'

ry      DIAGRAM NOTEs:
1.  Base Pin No. 4  aligm  with  anode  contdcl  (J1-21)  wiibin 30° .

2.  R.efe.rep.ce line 6S  determined  by  Plane  C-C  of  JEDEC  No.126 Reference Line Gavge, when the  gattge 6]  Seated agdensi
ike bulb.





CHARACTERISTICS

GENERAL  DATA
Focusing Method .......
Deflection  Method    ......
DeflectionAngles (approx.)   .     .     .

Horizontal.......
Diagonal.......
Vertical........

Phosphor.........
Fluorescence......
Persistence.......

Faceplate.........
Light  Transmittance  ( approx.)

EI.ECTRICAL  DATA
Heater  voltage     .........
Heater current     .........
Heater warm-up Tinel     ......
Direct Interelectrode Capacitances  ( approx. )

Cathode to All other Electrodes   .     .
Grid No.  1 to All Other Electrodes   .
External Conductive Coating to Anode2

.     Electrostatic
•     .     Magnetic

.     .     .           105Degrees

.     .     .           110Degrees
87  Degrees

Aluninized P4
.     .     .    White

Short to Medium
Gray Filter Glass

77  Percent

.....             6.3Volts

.     .     .       0.60±5%Ampere
11  Seconds

5    FLlrf

6   prlL1

•....         1500#prf     Max.
1000  „prf     Min.

MECHANICAL  DATA
Mininum  Useful Screen  Dimensions  (Maximum Assured)

Height...............
Width...........-.---

Diagonal.........
Area...........

Neck  Length    ..........
Overall  Length      .........
Bulb.............

Bulb Contact  (Recessed Small Cavity Cap)
Base.............

Basing............
Weight  (approx.)     ........

1111/i6Inches
14%  Inches
15%  Inches

:    :    ..    :    .3%±?;i:;h[e:Ches
....    10%±L/4Inches

T1321/2-Aor]132%-B
•....         J1-21

.....   87-208

.....        8HR
10  Pounds

RATINGS

MAXIMUM RATINGS  (Design Maximum Values)  Grid Drive Service
Anode  voltage     ..........
Grid No.  4 Voltage  (Focusing Electrode)    .
Grid No. 2 Voltage   .........
Grid No.  1  Voltage

Negative Bias value   .......
Negative peak value  .......
Positive Bias value     .......
Positive peak value    .......

Peak  Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period
not  to  Exceed  15  Seconds     .     .

After Equipment Warm-up Period
Heater Positive with Respect to Cathode

I      .      .     17,600
-550 to  +1100

.      .      .             550

155  Volts  dc
220  Volts

0 Volts  dc
2  Volts

450  Volts
200  Volts
200  Volts

QUICK   R[FERENC[   DATA

Television  Picture Tube
17" Direct View
Short Neck
Rectangular Glass Type
Spherical Faceplate
Gray Filter Glass
Aluminized Screen
Electrostatic  Focus
1 loo Magnetic Deflection
ly8" Neck Diameter
No Iron Trap
External Conductive

Coating

H        8-in          H

SYLVANIA
ELECTRONIC  TUBES

A  Divisiofl  of
Sylvaaia  Electric   Products  Inc.

PICIURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prepared  and Released  By The
TECHNICAL  PUBLICATIONS  SECTION

EMPORIUM,  PENNSYLVANIA

APRIL.   1960

PAGE   I   OF  2

File Under
TELEvlsloN  plcruRE  TUBEs



SYLVANIA

17DTP4
PAGE  2 TYPICAL  OPERATING  CONDITIONS - Grid Drive Service

Anode  voltage      ........
Grid No. 4 Voltage for Focus   ....
Grid No. 2 Voltage     .......
Grid No. 1 Voltage Required for Cutoff 3

CIRCUIT  VAI.UES
Circuit  No.  1  Circuit  Resistance     .     .

14,000  Volts
0 to 400 Volts

300  Volts
•...........- 35to-72Volts

1.5  Megohm   Max.

NOTES :
1.  Healer  ouarun-eep  ti,axe  i,I  defroed  as  ike  lir]iire  preq%dred,  for  the  uoitd;ge  across  the  beater  lo  redjcb  80q{o  of  ike  rated

beater  uoledge  after  applying  i our  (4)  tim'ces  rated  beater dyoleage io a circt4it con$6Siing of ike tttl1e beater in ]erie]
owitb  a re]6Std;nce  eqeeal to  three  (3)  times  Sbe rdiled beater  uoltdge  divided by  the rated  beater  cttrrent.

2.  External  condttcii4ie  coating  un74S¢  be  grounded.
3.  V¢S%al  extinction  of  foctt§ed  rdSter.  Extinction  of   §iaSionary  focttsed  SPoi  will  req24ire  Sba¢  these  ualtte§  be  about

5  uol,ts  neore negative.

WARNING :
X-ray  red4deon  §bielding  unay  be  necesSary  io  Protect  ag¢6nlt  PoS]4ble  danger  of  Perlonal injury  from Prolonged
expoSure  a;i  alo§e  range  if  ¢bis  teebe  6I  operated  ¢¢  b4gber than the manttfaclurer'S Meximttm Rated Anode Voltage
or  16,000  uoleS,  oubicl3euer  ¢1  lesS.

DIAGRAM  NOTES
1.  Reference  line 6]  deSermi!I'ued  by  Plane  C-C'  of  JEDEC  No.126  Reference  Line  Gauge, u)ben  lbe  gattge  6S  Seated

agdeli ¢be  bt4l,b.
2.  Ba`ie  Pi;n  No.  4  dign§  out,Sb  horizontal  centerli,ne  (A-A')  within  30®  and i,I  on I¢ane lide  as  anode  contact,  J1-21.



CHARACTERISTICS
GENERAL  DATA

FoousingMethod        .      .
Deflection Method
Deflection Angles  (Approx. )

Horizontal     .
Diagonal......
Vertical           .       .

Phosphor         .       .
Fluorescence
Persistence    .       .       .

Faceplate
Light  Tr.ansmittance   (Approx.)    .      .

ELECTRICAL  DATA
Heatervoltage    .      .
Heater  current     ........
Heater Warm-up Timel
Direct  lnterelectrode  Capacitances  (Approx. )

Cathode  to  All  Other  Electrodes   .       .
Grid No.1  to All other Electrodes      .
External Conductive Coating to Anode2A

Tri-Potential  Electrostatic
•...          Magnetic

.     105   Degrees

......      110Degrees

....        87   Degrees

.      .     Aluminizedp4
.....         White

.       .       .ShorttoMedium
.       Gray  Filter  Glass

•...          77    Percent

6.3   Volts

0:45  ±  597o   Ampere
11    Seconds

•         .              5     p.Il[

•           6   "Hf
.       .    1500   prpf    Max.

1000   „„f    Min.

MECHANICAL  DATA
Minimum Useful  Screen Dimensions  (Maximum Assured)

Height.......

Width.....

Diagonal
Area.....

NeckLength        .      .      .
Overall  Length     ....
Bulb.......

Bulb Contact (Recessed  Small C;vity Cap)
Base     .        .

Basing
Weight(Approx.)     .      .      .

.        .1111/16

14 3/4
:       :       :        153/4

155   Sq.  Inches

:      :      :      .39/16±1/8Inches
.       .          1011/16±1/4Inches

]1321/2-A or ]1321/2-8
1-21

87-208
•8JR

1o   Pounds

RATINGS

MAXIMUM   RATINGS  (Design Maximum Values)  Grid Drive Service
Anode voltage       ....
Grid No.  3  Voltage  (Focusing  Eiectr.ode)     :
GridNo.2Voltage    .       .       .
Grid No.  1  Voltage

Negative   Bias   Value      ....
Negative  Peak  Value     .
PositiveBiasvalue    .       .
Positive    Peak    Value      ....

Peak  Heater-Cathode  Voltage
Heater Negative with Respect to Cathode

During Warm-up Period not to Exceed  15  Seconds
After  Equipment  warm-up  period     .      .      .

Heater  positive with  Respect  to  cathode    .      .

17'600     Volts
700     Volts
600     Volts

154     Volts
220     Volts

dc

o     Volts           dc
2     Volts

SYLYANIA

17DXP4

QUICK  REFERENCE   DA"

Television  Picture Tube
17"  Direct  Viewed
Rectangular Glass Type
Spherical  Faceplate
Gray  Filter  Glass
Aluminized  Screen
Tri-Potential

Electrostatic  Focus
11o°  Magnetic  Deflection
No Ion Trap
External  Conductive

Coating
Short Neck
450 Ma Heater

H           8-JR            H

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products,   Inc.

PICTURE TUBE OPERATIONS
SENECA  FALLS,  NEW  YORK

Prepared  and  Released  Bay  The
TECIINICAL PUBLICATIONS SECTION

BMPORIUM,  PENNSYLVANIA

SEPTEMBER,   1959
PAGE   1   OF  3



SYLVANIA

17DXP4
PAGE  2

TYPICAL   OPERATING   CONDITIONS  (Grid Drive Service)
Anode   Voltage     .      .      .
Grid  No.  3  Voltage  for  Focus     ......
Grid   No.    2   Voltage3      ....
Grid  No.  1  Voltage  Required  for  cutofl4    ....

CIRCUIT  VALUES
Grid  No.   1   Grcuit  Resistance    .

14,000     Volts
Oto  +400     Volts

500     Volts
-43to-78    Volts

1.5     Megohms  Max.

NOTES:
I.  Heater  wd.rm-up  .time  is  !efined  ds  lbe  tjune  required  for  the  voltage  dcroJJ  the  beater  to  reach  80%  Of  the  rated

beat.er  volt_age  d[fler  applying four  (4)  tirne§  rated  beater   uoltdge   to   a   circuit   conJiSling  of   the   lab;   beater   in

Serie5  wilb  a  re]iSlarlce  equal  to  lbree   (3)  tiunes  the  rated  beater  uoltdge  diuided  by  the  rated  beater  current.

2.  External  conductive  coating mitsl  be  groiinded.

3.   Brigbtne:I  _dud   reloliilion   iunproue   uijtb   jncred]e   jn   Grid  No.  2  Voltage.  A  uninimuun  uall/e  of  400  uoltJ  is  rec-
omunended.

4.  Visud_I   extinction  of  focu]ed  rdSler.  Extincljon   of   llationary  focuSed  Spot  will  require  lbdt  lbe]e  uahe§  be  about
5  uolt]  more  riegative.

WARNING:
X-ray  radiation  shielding  may  be  necessary  to  protect  against  possible  danger  of  personal  in/.ury  from  prolonged
exposure  at  close  range  if  this  tube  is  operated  at  higher  than  the  manufacturer's  Maximum  Rated  Anode Voltage
or  16,ooo volts, whichever is  less.

U

u
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OUTLINE

SYLVANIA

17DXP4
PAGE  3

DIAGRAM  NOTES:
1.  Reference  line  is  deteranined  by  Plane  C-C'  of  ]EDEL:   No.   126   Reference   line   Gauge,   when   tbe   gaHge   i§

Ieated  agivnSt  lbe  bulb.

2.  Bale Pin No. 4 aligns uiitb horizontal cenlerline (A-All  )  uiitb;n  3o°  and  is  on  Same  Side  as  anode  contact,  ]1-21.
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CHARACTERISTICS
GENERAL  DATA

Focusjng  Method
Deflection Method
Deflection  Angles   ( Approx.)

Horizontal..........
Diagonal...........
Vertical...........

Phosphor...........
Fluorescence..........
Persistence..........

Faceplate............

( Gray Filter Glass Safety Plate Laminated
Directly to Face of Tube)

.     .   Electrostatic
•     .     .   Magnetic

....         102   Degrees

....         114Degrees

....           86Degrees

.   Aluminized p4

....  White
Short to Medium
.    Bonded  shield

Light Transmittance of Faceplate Assembly  ( Approx. )
Types 19AUP4 and 19BCP4 have external surface of

safety plate treated to reduce specular reflection.

ELECTRICAL  DATA
Heater   voltage       .........
Heater current  ±  5%    .......
Heater  warm-up  Timel     ......
Direct Interelectrode Capacitances  ( Approx. )

CathodetoAllotherElectrodes      .     .
Grid No  1  t'o All Other Electrodes .     .
External Conductive Coating to Anode2

44  Percent

19BAP4     19AFP4
19BCP4     19AUP4

6.3                   6.3   Volts
0.30            0.60  Ampere
11                       11   Seconds

5    FLpf

6   prprl
•      .      .             1500prpf           Max.

1000   4quf           Min.

MECHANICAL  DATA
Minimum Useful Screen Dimensions  ( Maximum Assured)

Height..........
Width...........
Diagonal..........
Area...........

Neck  Length     ..........
Overall  Length  ..........
Bulb.............

Safety plate  ( 19AFP4,19BAP4)  ....
Safety plate  ( 19AUP4,19BCP4)  ....
Bulb Contact  (Recessed Small Cavity Cap)
Base.............

Basing............

Weight  (Approx.)     ........

.          12t/16   Inches
.            151/4   Inches
.            17%   Inches

174  Sq. Inches
:   41/6 ± 1/8  Inches
11% ± %6  Inches
•         J149C
.     FP159A
.     FP159B
•            J1-21
.      87-208
.8HR
.           181/2  Pounds

RATINGS
MAXIMUM  RATINGS   (Design  Maximum  Values)

Grid  Drive Service3
Anode  voltage  .............
Grid No. 4 Voltage . ( Focusing  Electrode)
Grid  No.  2  Voltage     ...........
Grid No.  1  Voltage

Negative  Bias  voltage     ........
Negative  peak  value   .........
Positive Bias value  ..........
Positive  peak  value     .........

Peak  Heater-Cathode  Voltage
Heater Negative with Respect  to Cathode

During Warm-up  Period  not  to
Exceed   15   Seconds   ......
After Equipment Warm-up Period .

Heater Positive with Respect to Cathode

.     .        20,000Volts             dc
-550to+1100  Volts            dc

550  Volts             dc

155   Volts
22o  Volts

0  Volts
2  Volts

450  Volts
200  Volts
200  Volts

OuloK   R[FER[NCE   DATA

Television  Picture  Tube
19"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray Filter Glass
Aluminized  Screen
Electrostatic  Focus
||4°  Magnetic  Deflection
No Ion  Trap
External  Conductive  Coating

N          8-llR            H

SYLVANIA
ELECTRONIC  TUBES

A   Division   of
Sylvania   Electric   Prc)ducts   Inc.

PICTURE TUBE OPERATIONS
SENECA FAI.LS, NEW YORK

Pretiared   dmd  ReleaSed  By  The
TECHNICAL  PUBLIC:ATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

OCTOBER,   1961

PAGE  1   0F  3

Fil,e  Under
TELEVISION  PICTURE  TUBES



SYLVANIA

19AFP4,19AUP4

19BAP4,19B0P4

PAGE  2

MAXIMUM  RATINGS   (Design  Maximum  Values)   Con't.
Cathode  Drive  Service4
Anode  voltage  ..............      :      ....
Grid No. 4 Voltage  ( Focusing Elect.rode)  ..........
GridNo.2Voltage    .     .
Cathode Voltage

Positive Bias Value .
Positive  Peak  Value
Negative  Bias Value
Negative  Peak Value

After -Equipment Warm-up Period .
Heater Positive with Respect to Cathode

20,000  Volts            dc
400  to  +1250  Volts           dc

700  Volts            dc

155  Volts             dc
220  Volts

0  Volts
2  Volts

dc

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During warm-up period  nor to  Exceed  15  Seconds  ...... 450  Volts
200  Volts
200 Volts

TYPICAL  OPERATING  CONDITIONS
Grid  Drive  Service3
Anode voltage  ...........
Grid No.  4 Voltage  for Focus  ......
Grid  No.  2  Voltage   .........
Grid No.  1  Voltage Required for Cutoff 5  .     .

Cathode Drive  Service4
Anode  voltage       ..........
Grid No. 4 Voltage  for For=us  ......
Grid No.  2  Voltage    .........
Cathode voltage Required  for cutoff5.     .     .

CIRCUIT  VALUES
Grid No.  1 Circuit Resistance .

16,000  Volts
0  to 400  Volts

400  Volts
46 to -94 Volts

16,000  Volts
0 to 400  Volts

400  Volts
42  to 78  Volts

1.5  Megohms Max.

NOTES:
1. Heater  ouarm-ap  time  i,I  defroed  ds  the  iimg  ?equired  for ike ayolea.ge  a.croIS  tpe .beater i? reacfa 8Pq¢o  of  fbe r¢?ed be.¢fer

uol¢dge  a;fter  a;Pplying  fot4;  (4)   tines.  rated  .be.`aSer  Volt?ge  io..a.c`irc`24.6S  cpn]6Stin,g. of  the  tttbe  beater  in  Series  with  a
reli§rdmc6  equir i-o  tbree  (3)  ti;mes  the  rated  bed;ler  uchdge divided by  ¢be rated beater  cttrrent.

2. External condttcij,ue  coating mu]i be  groeded.

3. Voltages   are   PoSitive   uiitb   reSpecl   io   cathode   ttnleSS   indicated   otberou6Se.

4. VolidgeS  are  PoSitive  uiieb  respect  to  Grid No.1  unlelS  .¢ndi,cared  olberw6Se.

5. ViSttal  extinction  of  focttsed rosier. For  cutoff  of  the  undefoecled  focae]ed  ]Poi,  the  dbsohaie  ualtte  of  ibe  bias  betweero
cathode  and,  givd, ouill i,ncredSe  by  abottt  5  uoltI.

WARNING:
X-ray  red6ation  Sb¢eldipg may  be  ne_cell?pry _io  P!otec?  against.Pol$6blf  d_df og?r  of  Pe_r§on?14f ljur.y  i_r~oap  Prolong_e,d_e_x_Posapre
at cl6Ie range if  ¢b6S iaeb-e is  ;Perated at bi-gber iban the inanofdciurer'S  Mdximun  Rated  Anode  Voltage  or  16,000  4ioits,
wbicbeuer is leSI.
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DIAGRAM  NOTES :
1.  Reference line 4S determined by Plane C-C'  of  JEDEC No.126  Reference  Line  Gdttge, ouben ike  gauge  iS  Se¢ied  dgden§S

the  bulb.

2.  Base  Pin  No.  4  dligm  owitb  borieontal  Gen.terline   (A-A!)  within  30°   and  i,s  on  Same  Side  ds  anode  conSdct,  J1-21.

3. Plane§ Perpendicular to i%be axi,I  and Pds§ing tbroeegb  Points X,Y  and Z  are located as i olloous :

Plane  tangent  to  orooun  of  face  to  Plane  of  X..  0.500"  Nomiaedl
PlaneofXioPlaneofY--.421"+-.025"
PluneofXtoPlaneofZ--.738"+-.045"
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CHARACTERISTICS

GENERAL  DATA
Focusing  Method  ......
Deflection  Method     .....
Deflection Angles  (Approx.)

Horizontal......
Diagonal.......
Vertical.......

Phosphor.........
Fluorescence......
Persistence.......

Faceplate.........
Light Transmittance ( Approx. )

ELECTRICAL  DATA
Heater voltage ..........
Heater current ..........
Heater warm-up Timel .......
Direct lnterelectrode Capacitances  ( Approx. )

CathodetoA110therElectrodes.     .     .

.     .   Electrostatic
•     .     .  Magnetic

.....  101Degrees

.....  114Degrees

.....    86Degrees

.   Aluminized p4

....  VIite
Short to Medium
Gray Filter Glass
•....     79Percent

6.3  Volts
: 0.45+5%  Ampere

11   Seconds

Grid No. 1 to All other Electrodes .......
External Conductive Coating to Anode2

5    lAIAt

6   p,Ill
1900  qu+f             Max.
1400  „„f           Min.

OUI0K   REFERENCE   DATA

Television  Picture Tube
19"  Direct  Viewed
Rectangular  Glass Type
Spherical  Faceplate
Gray  Filter  Glass
Aluminized Screen
Electrostatic Focus
114°  Magnetic Deflection
ly8"  Neck Diameter
No Ion Trap
External Conductive  Coating
Low Grid  No.  2  Voltage
Cathode Drive Design
6.3  Volt,  450  rna  heater

MECHANICAL  DATA
Minimum Useful Screen Dimensions ( Maximum Assured )

Height...............
Diagonal..............
Width...............

Minimum useful screen Area  .........
Neck  Length     ..............
Bulb.................

Bulb contact ( Recessed small cavity cap )  .....
Base.................

Basing................

Weight   (Approx.)     ............
Overall  Length  ..............

12  Inches
:      179/16  Inches

15y8  Inches
172  Sq. Inches

:  41/8 ± 1/a  Inches
•        J149A
•             J1-21
.      86-214

7FA
:            131/2Pounds
. 1 1 3/8 ± 1/4  Inches

RATINGS

MAXIMUM  RATINGS   (Design  Maximum  Values)3
Anode Voltage

Maximum........
Minimum........

Grid No. 4 Voltage ( Focusing Electrode ) 4
Grid No.  2  Voltage

Maximum.........

.     .        19,800Volts        dc

.     .        12,000Volts        dc
-550 to +1100  Volts        dc

Minimum..............
Cathode Voltage

Positive Bias value ..........,
Negative  peak  value   ..........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode During

Warm-up Period not to Exceed 15 Seconds   ,
After Equipment warm-up period ...,

Heater positive with Respect to cathode ....

70  Volts        dc
40  Volts        dc

100  Volts        dc
0  Volts

410  Volts
180  Volts
180  Volts

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Ptoducts  lnc.

PICTURE TUBE OPERATIONS
SENECA FAI.LS, NEW YORK

Prebc«ed,   amd  Relea]ed  By  The
TECHNICAL  PUBLICA;TloNS   SECTION

BMPORIUM,  PENNSYI.VANIA

JUNE,1961

PAGE   I   OF   3

File  Under
TELEVISION  PICTURE  TUBES



SYLVAHIA

19AJP4
PAGE  2

TYPICAL  OPERATING  CONDITI0NS3
Anode voltage  ...........
Grid No. 4 Voltage for Focus ......
Grid No.  2  Voltage    .........
CathodevoltageRequired forcutoff5    .    .    .

CIRCUIT  VALUES
GridNo.1 CircuitResistance  .     .     .

14,500  Volts
0 to +500  Volts

50  Volts
35  to  50  Volts

1.5  Megohms Max.

NOTES :
1.gp;:i,;rin%f¢:%;?4P)T%mapee_5%¢d%fidnbeeSr'vb.eo,i,lag:.trgeqd%ecdapSf¢°rco%Se6Svt:#tga8oefa,C:%utbbeebbee%e:tt°nr:e%6bes8°w%b°fdt:Se%tte%:ea}:;u¢#'etro

ibree  (3)  limes rated beater nychage di4/ided by rated beater  cttrrerii.

2.  External cord"ciive coating mtt]t be grounded.

3.  This ¢ype iS deligned for c¢ibode-drive leow4ce. AIl uolidges  ]boown are Po$6li4)e uii¢b respect io Grid No.1 Volidge, unle§S
oiberwiSe i,ndj,cared.

4. The foctts electrode may be modulated to inproue overall foctts.

5.  Vi§"al  extinction  of  focttsed  falter.  Exiinct4on  of  Stdtion"y  focused  IPot  uiill  reqttire  that  SbeSe  ualtte§  be  increased
approximately 5 iioles.

WARNING:
Xatrf_:,yo:reedrt¢¢%g°e;fsbtjbet',d%gbe%eer¢nteecde`#byt;hoe:r,°b%%tt#5at#%f°aJcS,%,lee,!d%xr%u%r£:'d%n%efr;#;°e}°o:8]e§,oeoxop°::}',es,

wbicbeuer is less.
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PAGE  3

DIAGRAM  NOTES :
1.  Reference lime ¢S d,eiermined, by Plane C-C'  JEDEC No.126 Reference G¢ttge owben ibe g¢ttge i] Seated dgdinlS ¢be bulb.

2.  Bale Pin No. 7  digns owiSb anode  contdc¢ (J1-21)  owilbin 30° .
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CHARACTERISTICS

GENERAL  DATA
Focusing  Method  ....
DeflectionMethod      .     .     .
Deflect'ion Angles  ( Approx. )

Horizontal....
Diagonal.....
Vertical.....

Phosphor......
Fluorescence....
Persistence....

Tri-Potential  Electrostatic

Faceplate.........
Light Transmittance  ( Approx.)

ELECTRICAL  DATA

Heater voltage .......
Heater current .......

•     .     .   Magnetic

.....   102   Degrees
.     .     .114Degrees
.     .     .    85   Degrees

.  Aluninized P4

....  white
Short to Medium
Gray Filter Glass
•....     78Percent

19ANP4               19YP4
.     .       6.3                            6.3Volts

0.450±59ro          0.600±5%   Ampefe

QUICK   R[FER[NCE   DATA

Television Picture Tube
19" Direct Viewed
Rectangular Glass Type
Spherical Faceplate
Gray Filter Glass
Aluminized Screen
Tri-Potential

Electrostatic Focus
1 |4°  Magnetic Deflection
I 1/8 " Neck Diameter
No Ion Trap
External Conductive Coating
Short Neck
19ANP4:     450 Ma Heater

iii!

Heater warm-up Tinel ........
Direct Interelectrode Capacitances  ( Approx. )

CathodetoAll  otherElectrodes    .     .     .
GridNo.1 toAllotherElectrodes.     .     .
External Conductive Coating to Anode 2 .

11   Seconds

5    p.lAf

6   p.prf
1500##f         Max.
1000  „„f         Min.

MECHANICAI,  DATA
Minimum useful screen Dimensions (Maximum Assured)   151/8 x 12  Inches
Minimum useful screen Area .....
Neck Length       ..........

Overall Length  ..........

Bulb.............

Bulb Contact  ( Recessed Small Cavity Cap)
Base...--..'----

Basing....

Weight  (Approx.)

172   Sq. Inches
• 3%6 ± 1/8  Inches

101%6 ±1/4  Inches
•      J149A1

•            J1-21

.       87-208

8JR
14  Pounds

RATINGS

MAXIMUM  RATINGS   (Design  Maximum  Values)
Grid  Drive  Service
Maximum  Anode  voltage  .......
Minimum  Anode  voltage   .......
Grid No. 3 Voltage  (Focusing Electrode)  .     .
Maximum Grid No. 2 Voltage
Minimum Grid No. 2 Voltage
Grid No.  1 Voltage

Negative Bias Value    .
Negative Peak Value   .
PositiveBias value  .     .
Positive  Peak  Value    .

•...        20,000Volts

•...         11,000Volts

.     .     -350to+700  Volts
600  Volts
300  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period Not to Exceed 1 5 Seconds
After Equipment warm-up period ......

Heater positive with Respect to cathode .....

450  Volts
200  Volts
200  Volts

H           8-JR            H

SYI.VANIA
ELECTRONIC  TUBES

A   Division   of
Sylvania   Electric   Products   Inc.

PICTURE TUBE OPERATIONS
SENECA FAI.LS, NEW YORK

Pret]ared   Coed  Releaied  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,   PENNSYLVANIA

DECEMBER,   1961
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SYLVANIA

19ANP4

19YP4

PAGE  2

MAXIMUM  RATINGS   (Design  Maximum  Values)   (Continued)
Cathode  Drive  Service
Maximum  Anode voltage   ...........
Minimum Anode voltage    ...........
Grid No.  3 Voltage  ( Focusing Electrode)  ......
Maximum Grid No. 2 Voltage
Minimum Grid No. 2 Voltage

Cathode Voltage
Positive Bias value  .............
Positive peak value .............
Negative  Bias  value   ............
Negative  peak value   ............

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period Not to Exceed  15 Seconds
After Equipment warm-up period  ......

Heater  positive  with  Respect  to  cathode   .....

TYPICAL  OPERATING  CONDITIONS
Grid  Drive  Service
Anode voltage   ...............

20,000  Volts
11,000  Volts

.     .      -200to+850Volts
750  Volts
450  Volts

155   Volts
220  Volts

0  Volts
2  Volts

450  Volts
200  Volts
200  Volts

16,000  Volts
Grid No.  3 Voltage for Focus   ...................

Grid  No.  2  Voltage   ...........
Grid No.  1  Voltage Required for cutoff3  ....

Cathode  Drive  Service
Anode voltage   ............

Grid No. 3 Voltage for Focus  ........
Grid  No.  2  Voltage   ...........
Grid  No.  1  Voltage   ...........
Cathode voltage  Required  for cutoff   .....

CIRCUIT  VALUES
Grid No. 1 Circuit Resistance  .

0  to  400  Volts
500  Volts

45 to -78  Volts

16,000  Volts
0  to  400  Volts

500  Volts
0  Volts

41 to 69  Volts

1.5   Megohms  Max.

dc
dc
dc
dc
dc

dc

dc
dc

NOTES :
1.  Heater owarm-ttp liane il defined as lbe lime reqttired, for the Voltage urols the beater lo reach 80%  of its rated ual%e after

applying four (4) times rated beater voltage to a circttit consisting of the tttbe beater in Series with a reSistance equal to three
(3)  times rated  beater Voltage divided by rated beater  current.

2.  External condttc¢6tye  codiing n¢tts¢ be  grottnded.

3. Vi§aeal extinction of focttsed raSter. Extiaclion of  St¢Sionary  foci4Sed  IPot  will  reqttire  ib¢¢  lbese  ualtteS  be  dbottl  5  volts
7nore  nega[liue.

WARNING:
X`-ray radiati?n.I.biel?iv§ may  be `nece.S:Ty ¢o,Pro¢:c€ agch,]t post i!le..d¢?get of_Per]?ac?I in,ju:I f.ron pro.I:ac^g^e^d erpo]u{??i          {e
clole range if ibis tt4be i§ operated at b4gber than ibe m¢avfaciurer'] Maximaem Ra;led Anodevoleage or 16,000 uoltl , wbicb-
ever is  lesS.
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OUTLINE

BOTTOM   VIEW   OF    BASE

(NOTE  2)

DIAGRAM  NOTES :
1.  Reference line il determined by ¢lane C-C'  of  JEDEC No.126  Reference  Line  Gd;ttge, owben  the  gattge  i]  Seated  agden§t

the  bulb.

2.  Bale Pin No. 4 ahgm ouitb borizoavial cenlerline (A-A')  owitbin 30°  and il on Same Side ac anode contact, J1-21.
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CHARACTERISTICS

GENERAL  DATA

Focusing Method  ....
DeflectionMethod      .     .     .
Deflection Angles  ( Approx. )

Horizontal....
Diagonal.....
Vertical.....

Phosphor......
Fluorescence....
Persistence....

Faceplate.......

....   Electrostatic
•....   Magnetic

......         102Degrees

......         114Degrees

......           86Degrees

.     .     .   Aluminizedp4

......  White

.     .     ShorttoMedium

.     .     .    Bondedshield
(Gray  Filter  Glass  Safety  Plate  Laminated

Directly to  Face  of Tube)
Light Transmittance of  Faceplate Assembly  ( Approx. )           44  Percent

ELECTRICAL  DATA

Heater voltage ..........,
Heater current ..........,
Heater  warm-up  Timel     ......
Direct Interelectrode Capacitances  ( Approx. )

Cathode to All other  Electrodes    .     .
GridNo.1 toAllotherElectrodes.     .     ,
External Conductive Coating to Anode2

6.3  Volts
:     :     :0.60±59?o   Ampefe

11  Seconds

5   v.J^i
6   ftprf

1500  #prf             Max.
1000   4tprf             Min.

MECHANICAL  DATA

Minimum  Useful  Screen  Dimensions  (Maximum  Assured)
Height...........
Width...........
Diagonal..........
Area...........

Neck  Length     ..........
Overall  Length  ..........
Bulb.............

Safety  plate  ...........
Bulb Contact  ( Recessed Small Cavity Cap)
Base.............

Basing............
Weight  (Approx.)     ........

.....      121/16Inches

.....      155/16Inches
•....             17%Inches

174  Sq. Inches
:     :     :     :     :   51/8±1/8  Inches
.... 125/8±5/16Inches
C149 Exp. # 5 or Equiv.
.....     FP159A
•....       J1-21

.....       87-208

.....            8HR

.....            181/2Pounds

RATINGS

MAXIMUM RATINGS  (Design Maximum Values)  Grid Drive Service

in Anode Voltage
in Anode Voltage

4  Voltage   (Focusing  Electrode)
• 2  Voltage
•  1  Voltage

•     .        20,000Volts
•     .         12'000Volts

-550 to + 1100  Volts
550  Volts

Negative  Bias  value     ..........
Negative peak value    .
Positive   Bias  value      ..........
Positive  peak  value     ..........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period not to Exceed 15 Seconds
After  Equipment  warm-up  period    ....

Heater positive with Respect to cathode ....

155  Volts
220  Volts

0  Volts
2  Volts

450  Volts
200  Volts
200  Volts

QUICK   R[FERENC[   DATA

Television  Picture  Tube
19"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray  Filter  Glass
Aluminized  Screen
Electrostatic  Focus
||4°  Magnetic  Deflection
No  Ion Trap
External  Conductive  Coating

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pretiared  and  ReleaJed  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,   PENNSYI.VANIA

FEBRUARY,   1961

PAGE   1   0F   3

File  Under

TELEvlsloN  plcruRE  TUBEs



SYLVANIA

19ARP4
PAGE  2

TYPICAL  OPERATING  CONDITIONS  (Grid Drive  Service)
Anode  voltage  ....................
Grid No. 4 Voltage for Focus    ...............
Grid  No.  2  Voltage     ..................
Grid No. 1 Voltage Required for cutoff 3    ...........

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance  ...............

16'000  Volts
0 to +400  Volts

300  Volts
-35 to -72  Volts

1.5  Megohms Max.

NOTES:
1.  Heater ouarm-ttp time i]  d,efroed  a]  the time reqttired for  lbe  volidge  across  lbe  beater  to  reach  8094o  of  the  rated  beater

voltage d!fter applying f over  (4)  liunes rated  beater uolfage  i;o a ci,prcttit con]4Sting of ike tttbe bed;ier in Series ow6tb a rest,Siance
eqttal to lbree (3)  times the rated beater uoltdge divided by lbe rated beater current.

2.  External condttcSive coating mttSS be grounded.

3.  V4Sttal  extinction  of  foctt]ed rdjiter. Extinction  of  Stationary  foc24Sed  Spot  ouill  req24ire  tbal  these  uah4es  be  about  5  uolSS
unorenegatiue.

WARNING:
X_-ray rddiat6on_Ibiel¢ing unay  be necesSary to Protect dg¢imst  PoS$6ble danger  of  Per!onal injury from Prolonged exposure  at
close r¢?ge if tbi,I lt4be i!]  operated at bigber than the 'rndneefdc¢urer'I Maxinttm R¢led Anode V oltage or 16,I)00 volts, oub6cb-
ewer 6S  leSS.



OUTLINE

Eil

DIAGRAh¢  NOTES
1.  Reference line i,I determined  by  Plane C-C'  of  ]EDEC No.126  Reference  Lone  Gdt4ge,  when  the  g¢ttge  i,I  Jetted  dgdenSt

be  I,t4lb.

r`             2.  Bale pin No. 4 digns wilb horizontal centerline (A-A') within 30°  and4] on fame Side annode conidci, J1-21.

3.  PlameJ  Perpendicular  to  t%be  axi,I  and Passing tbrottgb  Pointl X,Y  and Z  are located aJ followl:

Plane tangent to  crooun of face to Plane  of X.. 0.500"  Nominal

Plane  of X lo Plane  of Y  =  .421"  ± .025"

Plane  of X to Plcme  of Z = .738"  ± .045"





CHARACTERISTICS

GENERAL  DATA
Focusing Method  ....
DeflectionMethod      .     .     .
Deflection Angles  ( Approx.)

Horizontal....
Diagonal.....
Vertical.....

Phosphor......
Fluorescence....
Persistence....

Faceplate.......

.     .   Electrostatic
•     .     .  Magnetic

....        102Degrees

....         114Degrees

....          86Degrees

.   Aluninized p4

.     .     ._    .  white
Short to Medium
.    Bonded shield

(Gray  Filter Glass  Safety  Plate Laminated
Directly to Face  of Tube)

Light  Transmittance  of  Faceplate  Assembly  (Approx.)         44  Percent

a

EiE

ELECTRICAL  DATA
Heatervoltage ........     ®     .     .
Heater current ..........,
Heater  warm-up  Timel     .......
Direct Interelectrode Capacitances  ( Approx. )

Cathode to All other Electrodes    .     .     .
GridNo.1 toAllotherElectrodes.     .     .
External Conductive Coating to Anode2  .

6.3  Volts
•     .     0.30±5%  Ampere

11  Seconds

5    prlLf

6  pr„f
1500  Hprf             Max.
1000  „prf            Min.

RECHANICAL  DATA
Mininum  Useful Screen Dimensions  (Maximuni Assured)

Height  ................      121/16  Inches
Width   ................      15 5/16  Inches
Diagonal..........
Area...........

Neck  Length     ..........
Overall Length  ..........
Bulb............I

Safety  plate        ..........
Bulb Contact  (Recessed Small Cavity Cap)
Base.............
Basing............
Weight  (Apptox.)     ........

.....            17%Inches
174  Sq. Inches

•....   57/8±y8  Inches
.... 125/8±5/16Inches
C149 Exp. # 5 or Equiv.
.....    FP159A
•....             J1-21

.....       87-208

.....            8HR
•....           18%Pounds

RATINGS
MAXIMUM RATINGS  ( Design Maximum Values )  Grid Drive Service

Maximum Anode voltage  .....
Minimum Anode voltage   .....
Grid No. 4 Voltage  ( Focusing Electrode)
Grid No.  2  Voltage    .......

•     .        20'000Volts
•     .        12,000Volts

-550 to + 1100  Volts
550  Volts

Grid No. 1 Voltage
Negative  Bias value    ...........               155   Volts
Negative peak value   ...........              220  Volts
Positive Bias value ............                    0  volts
Positive  peak  value     ...........                   2  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period not to Exceed 1 5 Seconds
After Equipment warm-up period     ....

Heater positive with Respect to cathode ....

450  Volts
200  Volts
200  Volts

OuloK   REFERENCE   DATA

Television Plc.tune  Tube
19"  Direct Viewed
Rectangular  Glass  Type
Spherical Faceplate
Bonded  Shield
Gray Filter  Glass
Aluminized  Screen
Electrostatic  Focus
1 14°  Magnetic  Deflection
No Ion Trap
External Conductive  Coating
300 Ma Heater

H         8-»I           H

SYLVANIA
ELECTRONIC  TUBES

A  Divisioa  of
Sylvania   Electric   Products  lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prap4red  aaed  Relealed  By  The
TECHNICAL  PUBLICA[TIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

FEBRUARY,   1961

PAGE   I   OF   3

File under         `
TELEVISION  PIC'IURE  TUBES



SYLVANIA

19ASP4
PAGE  2

TYPICAL  OPERATING  CONDITIONS   (Grid  Drive  Service)
Anode voltage  .........
Grid No. 4 Voltage for Focus   ....
Grid  No.  2  Voltage    .......
Grid No. 1 Voltage Required for Cutoff 3

CIRCUIT  VALUES
Grid No.  1 Circuit Resistance  ....

16,000  Volts
0  to  +400  Volts

300  Volts
-35  to -72  Volts

1.5  Megohms Max.

NOTES :
1.  He¢ier war'rn-%P  tiine is  defined  ac the Si;awe req%ired for  ibe  Voltage  acrosS  the  Pe?let  i_o  r_each  80q{o  of  the  !ated  beater

Ue°:Sudd8ie,o¢fttber%P(P3}/t,%#fe:#be(i)atteftbe%'re2ob,%;eer.dut:}#egdebt;:bcedr%%dc°bne%%%,°rfe%,:tubebeaterinselieswiSbdresillance

2.  Exterrnd  condttctive  co¢¢ing avtt]S be  grounded.

3.  Visttal  extinction  of  focttsed  rdsier.  Exiiaeclion  of  Stationary  foceesed Spot ouill reqeeire  lba¢ lbele uahael  17e  abottt  5  uolls.
more negative.

WARNING:

i;o%:%n¢:dett¢2fntsbb%¢bne8%ypebrea,needceds;ab'%g'b°erpf%%'t#8d%:tnupf°a'c`t'2%,d,%rxi°#up%`%a%i%:yotre°#a°:°enogred]e6;oPo°3u:eo,:'S,
wbicbeuer is less.



SYLVANIA

19ASP4
PAGE  3

OUTLINE

DIAGRAM  NOTES :
1.  R,efe:ep.ce  line is  d,eteranined  by  Place  C-C'  of  JEDEC  No.126  Reference it,ne Gag4ge, when the  gauge il  leafed against

be  bt41,b.

rti           2;. Bpd}Saen:]inpe:p°;%t'c%}nd; %otttb%e°%¢°Sn:£Cpe::setr%g%b(r:;i;)pWo%nx3,0: % ¢£ :ffnes,¢o%ae,:i :]afso}d,%s: C°ntact' I 1 -21.
Plane langenl to croavn of face lo Plane of X: 0.500"  N oaninal

PlaneofXtoPlaneofY--.421"+_.025"
Plane  of X to  P14me  of Z = J38" ± .045"





CHARACTERISTICS
GENERAL  DATA

Focusing Method   ....
DeflectionMethod      .     .     .
Deflection Angles  ( Approx.)

Horizontal....
Diagonal.....
Vertical.....

Phosphor......
Fluorescence....
Persistence....

Faceplate.......

Tri-Potential  Electrostatic
•.....   Magnetic

.......         102Degrees

.......         114Degrees

.......           86Degrees

....   Aluminizedp4

.......  White

.     .     .     ShorttoMedium

....    Bondedshield
( Gray  Filter  Glass  Safety  Plate Laminated

Directly to Face of Tube)
Light Transmittance of Faceplate Assembly ( Approx. ) 44  Percent

Oulolt   REFERENCE   DATA

Television  Picture Tube
19"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray  Filter  Glass
Aluminized  Screen
Tri-Potential  Electrostatic Focus
114°  Magnetic  Deflection
No Ion Trap
External  Coflductive  Coating

iiE

lh.

ELECTRICAL  DATA
Heater voltage ..........,
Heater current ..........
Heater  warm-up  Timel     ......
Direct Interelectrode Capacitances  ( Approx. )

Cathode to All other Electrodes    .    .
GridNo.1 to Allother Electrodes.     .
External Conductive Coating to Anode2

6.3  Volts•0.60 ± 5%  Ampere

11   Seconds

5     lLILL

6  plrf
1500  #/if            Max.
1000  „„f           Min.

RECHANICAL  DATA
Mininuni  Useful  Screen  Dinensions  ( Maximum  Assured)

Height  ................      121/16  Inches
Width   ................      15  5/16  Inches
Diagonal..........
Area...........

Neck  Length     ..........
Overall Length  ..........
Bulb.............
Safety  plate  ...........
Bulb Contact  (Recessed Small Cavity Cap)
Base.............

Basing............
Weight   (App[ox.)     .....,...

.....            17%Inches
174  Sq. Inches

.     .     .        39/16±1/8  Inches

.     .     .111/16±5/16Inches
C149 Exp. #5 or Equiv.
.....     FP159A
•....              J1-21

.....       87-208
8JR

:     :     :     :     :            181/2Pounds

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values )  Grid Drive Service
Maximum Anode voltage   .....
Minimuln Anode voltage    .....
Grid No. 3 Voltage  ( Focusing Electrode)
Grid No.  2  Voltage    .......
Grid No. 1 Voltage

Negative Bias value    .....
Negative peak value   .....
Positive Bias value ......
Positive  peak  value    .....

•...        20,000Volts
•...         12,000Volts

700  Volts
600  Volts

155  Volts
220  Volts

0  Volts
2  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period not to Exceed 15 Seconds
After Equipment warm-up period     ....

Heater positive with Respect to cathode ....

450  Volts
200  Volts
200  Volts

H        8-in         H

SYLVANIA
ELECTRONIC  TUBES

A  Divisioa  of
Sylvania  Electric  P].educ.a  Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pre04red  and Relea]ed Bv The
TECHNICAI.  PUBLIC;ATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

FEBRUARY,   1961

PAGE   1   OF   3

File Under
TELEVISION  PICTURE  TUBES



§YLVANIA

19ATP4
PAGE  2

TYPICAL  OPERATING  CONDITIONS  (Grid  Drive  Service)
Anode voltage  .........
Grid No. 3 Voltage for Focus   ....
Grid No.  2 Voltage    .......
Grid No. 1 Voltage Required for Cutoff3

CIRCUIT  VAI,UES
Grid No.  1 Circuit Resistance  ....

16,000  Volts
0  to  +400  Volts

500  Volts
43 to -78  Volts

1.5  Megohms Max.

NOTES :
1.  Hepler warm-ttp time is  defroed, as lbe time reqttired for  lbe  uolldge  doroSS  the  beater lo r_each 80q{o  of  the rated  beater

uol¢age dfler applying four (4)  times rated be¢ler ayoltage to a circ%ii consising of lbe lwbe beater in Series wilb a re]islance
equal io lbree (3) tianes the ra/led beater uolidge divided I)y the rated bed;¢er curent.

2.  External  condaecti4ie  coating muSi  19e  grounded.
3.  ViSttal  extinction  of  focttSed  rdster.  Extinction  of  Siationary focttled SPoi owill reqttire lba¢ these ualues be about  5  nyolis.

anore negati4/e.

WAENING :
X-ray radiation sbieldirig may  be aeecelfary to Protect ag¢ins¢ Pp]sible danger of Persoacal injury froan prolonged e_xPo]ure _at
clole  rdmge  if  Sbil  lttbe  6§  operated  ¢S  bigber  iban ibe  manttfaciurer'S  Maximum  Rated  Anode  Voltage  or  16,000  uolS],
u/bicbeuer is less.



SYLVANIA

19ATP4
PAGE  3

OUTLINE

DIAGRAbd  NOTES :
1.  Refe.Tepee I;ine i§  deiermiaed by  i)lane C-C'  of  JEDEC No.126  Reference Li;vyie Ga2ige, when lbe  gdttge is  Seated dgdin]t

be bulb.

r`           2;.Bpa}%m%%;;#%ug,nas%'tb„bbe°%¢°sn:%::setr%gn:b(r:;i;) p%,6Sn£:: d¢%dd¢Z °anpre%;etddea:Sfod,ff°o%s :C°n'ac' ' I 1 -21.
Plalme langenl i;o crooun of face lo Plane of X.. 0.500"  Nouninal
Plane  of X io Plane  of Y = .421" +-.025"
Plane  of X to  Plane  of Z = ]38" +-.045"



I
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CHARACTERISTICS

GENERAL  DATA

Focusing  Method      ..............

Deflection  Method        .............

Deflection Angles  (Approx.)
Horizontal...............

Electrostatic
•   Magnetic

Diagonal..................

Vertical...................

Phosphor................

Fluorescence.............

Persistence..............

Faceplate................

(Gray  Filter  Glass  Safety  Plate Laminated
Directly to Face of Tube)

Light Transmittance of Faceplate Assembly

(Approx.)............
19BQP4:    External  Surface  of  Safety  Plate

Treated  to  Reduce  Specular  Reflection

ELECTRICAL  DATA

Heater  voltage       ............

Heater  current        ............

Heater warm-up Timel    .........
Direct  Interelectrode  Capacitances  (Approx.)

Cathode  to  All  Other Electrodes    .    .    .
Grid No.  1 to All  Other Electrodes    .    .
External  Conductive Coating to Anode2

102  Degrees
114 Degrees
86 Degrees

. Aluminized  P4

....     White
Short to Medium
.  Bonded  Shield

44  Percent

.    .             6.3Volts

0.60  ±  5  % Ampere
11  Seconds

5   FLFL[

6«„f
.    .          1500„Hf

1000  HHf

MECHANICAL  DATA

Minimum  Useful  Screen Dimensions  (Maximum Assured)
Height........

Width.........

Diagonal.......

Area.........

Neck Length      ........
Overall  Length       .......

Bulb............

Safety  Plate
19BNP4
19BQP4.......

Bulb Contact
(Recessed  Small  Cavity  Cap)

Base...........

Basing..........

Weight  (Approx.)     ......

.         12Z:6Inches

.    .         15]/4  Inches

.    .         17%Inches

.    .            172  Sq.  Inches

.  5% ±  % Inches

.125€  ±  % Inches
•    .     J149C

.    .FP159A

.    .  FP159B

•     .         J1-21

.    .    87-208

.    .        8HR

.    .         181/2  Pounds

Max.
Min.

QUICK   REFERENCE   DATA

Television Picture Tube
19'' Direct Viewed
Rectangular Glass Type

3pohnedr::a5££aec[:plate

gf:iiF;i::rd?lcarsesen
Electrostatic Focus

£±t4e°rnMafgcnoe:£dcupt:€eec¢£o°a:ing
1 9TBr?apt:i   Anti-Reflection

`lFir=

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebdred and Released By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

MAY,   1962

PAGE  1  OF  3

File Under

TELEVISION  PICTURE  TUBES



SYLYANIA

'9BNP4'

19B0P4
PAGE   2

RATINGS
MAXIMUM   RATINGS  (Design  Maximum  Values)  Cathode  Drive  Ser;ice3

Maximum  Anode  voltage    ...........................
Minimum  Anode  voltage    ...............
GridNo.4Voltage(Fo€usingElectrode)-:    :    :    :    :    :    :    :    :    :    :    :    :    :    :

gal;£o¥:.v2o[¥a°::age........................
Negative Bias  value        ......................
Nega.tive  peak  value      ......................
Positive  Bias  value    .......................
Positive  peak  value        ......................

Peak Heater-Cathode Voltage
Heatfrf:¥r:i:i:a:rg:1;hp}:a:rp:e{:f%::a::hg°xdcee.ed 15 seconds..          .

Heater  positive with  Respect  to  cathode       .............

TYPICAL   OPERATING   CONDITIONS,   Cathode  Drive  Service3
Anode  voltage         ..........................
Grid  No.  4  Voltage for  Focus      ....................

gar:foT:.v2o|Yao::aft:qui;edf;r.cjto.ffj   :   :   ...........

CIRCUIT   VALUES
Grid  No.  1  Circuit Resistance

20,000 Volts
12,000 Volts

-550 to +1100 Volts
70 Volts

0 Volts
2  Volts

155  Volts
220 Volts

450  Volts
200  Volts
200 Volts

16,000  Volts
0 to +400 Volts

50 Volts
+32 to  +50 Volts

•........................                            1.5MegohmsMax.

NOTES:
]Ha,e#leey;l:Ouhg;ff:"#t;e"d(P4bf;I,e#r2eJ:;]e:fi#g!%ztt;b:ed;;"ft';bgr:eq::dz,r#ald"bfre°c#tiett;:couunr°];tse#gaocfr°i];elf:bbeedb'eear,et:;#Scehtt:%°zt°bf:here::ft,ead„cbee:#°,]otd,gbere:fiF3r)

2.  External  conductit;Ie  codli7ig 7nust  be  grounded.

3.  Vollag:I  care  Positiye  with  respect  lo  Grid  No.1  Voltage,  unless  otherwise  indicated.

4.  Visllal extinction  of focuJed rafter.    Exlinclion  of flationary  focused  Spot  will require tbal tbeSe  Values be  about  5  uoll$ 7nore  Positive.

WARNING:

¥;:%7rfdtJhzz:t;t°unbef:S%pd::d8,e#%tbh%eecreJtJ%|,';ep#:e„C:f:c8,du`r%Srt,#Zab!:mduamn8##PX„]o°droea]v7oroi]tuargyefrr°#6,Poro°#"v:;t:,e#b;Stub::e:'isc]i°e::
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a

MOUNTING

OUTLINE

\X:NOTE-3lIIIL, -  -
I'1'

ZI                9t'    17B

y1,
MIN.

II- A,2±
MIN.II

USEFUL    SCREEN    AREA

EDGE     OF    SHIELD

(NOTE -I )

u25"O.D.+.%€35uM

-SEAL   LINE

CENTERLINE    A-A'

XTEBNAL
ONDuCTIVE

I                COATING
I

BOTTOM    VIEW   OF   BASE

rm-2'

DIAGRAM  NOTES:
1.  R|eference line is  determined by  Plane  C:C/  of I.E,DPC pr.:.1?S Pie:^ence +!ne Gauge, .:hen the  §duge is :eaTi:d^:gdinsi ibe bulb.
2.  iase Pin No.  4 aligns with  borizontdl centerline  (A-A!)  within  30°  dn¢ is on s?me Si?e a5.??ode contact, ]1-21.

3.  Plaries Perpendicul;r to tube dxi] and Pdssirlg tbroug! _Points ¥, Y, f:_d Z are I:.c?i.ed ?I f?llou)J..
Plclrie tangent 1o  (rown of face to  Plane  of X:    0.531"  Norrlinal

Plane  of X to  Pld7le  of Y  --   .421"  ±  .025"
Plane of X to Plane of Z  =  ]38"  ±  .045"
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CHARACTERISTICS

GENERAL  DATA

E;oecflues::[gnM#t::d  .   :   :   :   :   :   :   :   :   :   :   :
Deflection Angles  (Approx.)

Horizontal.............
Diagonal.............
Vertical..............

Phosphor...............
Fluorescence............
Persistence.............

Face?8::yFii.te;da.ss.s;fe:y.P1.at;L.aii;at.ed.

Directly to Face of Tube)
Lfg#::::,mitt:n:e.of.F:c:p].at:Ass.eTb.Ly

A

rt

.    .  Electrostatic
•    .    .   Magnetic

......    81Degrees
•.....    92Degrees
......   67Degrecs
. Aluminized  P4
....     White

Short to Medium
.  Bonded  Shield

44 Percent
External Surface Treated to Reduce Specular Reflection

ELECTRICAL  DATA

Heater  voltage       ............
Heater  current       ............

E:raetc:ra:Et:e:?::Pr::glemo:1::.:cit|:Itc:Cos;(efp;r:x:,

Grid No.1  to All other Electrodes       .
External Conductive Coating to Anode2

MECHANICAL  DATA

Minimum Useful Screen Dimensions
(Maximum Assured)
Height..........
Width..........<
Diagonal.........
Area...........

Neck Length      ..........
Overall Length       .........
Bulb..............

Safety Plate
Bulb Contact  (Recessed  Small Cavity Cap)
Base...............

3,a:i;ft  (A;p;o;.,.   :   :   :   :   :   :   :   ..   :   ..

6.3  Volts
o.6o±5[%i9e?oP:aes

5   uFLf
6  FLIL[

1700 „Hf
1400 „Hf

12j4 Inches
1534  Inches
175€  Inches

5y2 ±L32 i::h[:sches
15% ±  % Inches

J149D
FP159B

J1-21
86-203

12L
20 Pounds

Max.
Min.

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values) Grid Drive Service
Maximum Anode voltage   ...........

gr£;nd£RuoT4A;:idt:g¥°(]i%€:sing. E.|e¢tr;d;).   :   :   :   :
Grid  No.  2  Voltage        .............
Grid No.  1  Voltage

Negative Bias  value      ...........
Negative  peak  value     ...........
Positive  Bias  value    ............
Positive  peak  value       ...........

Peak Heater-Cathode Voltage
Heat3r:¥o%ad¥Vaer::tuhpRpeesrpoe:tnt:t¢:tE%€:cdl5

AfterEquipmentwarm-up  period      .   .   .
Heater positive with Respect to cathode   .   .   .

....      20,OO0Volts
•...      11'000Volts
.-550 to  +1100  Volts
....             550Volts

....             155Volts

....            220Volts
0 Volts
2  Volts

450 Volts
200 Volts
200 Volts

dc

QUICK   R[FER[NOE   DATA

Television  Picture  Tube
19"  Direct  Viewed
Rectangular  Glass  Type
Bonded  Shield
Gray  Filter  Glass
Anti-Reflection  Treated
Aluminized  Screen
Electrostatic  Focus
920  Magnetic  Deflection
No  Ion  Trap
External  Conductive  Coating

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreSared  and Released  By The

TECHNICAL  PUBLICATIONS   SECTION
EiMPORIUM.  PENNSYLVANIA

MARCH,   1962

PAGE   1   OF  2

File Under

TEI.EVISION  PICTURE  TUBES



SYLYANIA

19€GP4
PAGE  2

TYPICAL  OPERATING   CONDITIONS,  Grid  Drive  Service
Voltage....

4 Voltage for Focus     ....
2  Voltage        ........
1  Voltage Required for Cutoff3

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance

16,000 Volts
o to +400 Volts

300 Volts
-35 to -72  Volts

1.5 Megohms  Max.

NOTES :
1.Hate!¢#]m#fr:mud;eudf4bfe#,e#;e`:dor;:fi#g!d#;azi'#b;ed:##b;eeeqrtu:ttreaed#fre°c¢r#;i;eccouvnr°]:zt;d#;negdocfr°,I;etb,euobe%tee;tte°rrzerea::rz8e:#2,°bftdberer]%n:eeae%dUi°t[:a,gbereaefi(3r)

2.  BXSernal conductive  codeng must be  grounded.

3.  Vi!ual extinction of focused rafter.    Eutinction of Statiomry focuJed Spol ouill require that 113ese ualues be  about 5  Volts lnore negdtiue.

WARNING:

range%tdrhyifrtdud#ed%°:pe%Jeddj%;h%|e:etb%%Stsb%rym%n#:%Cutredrgsdjff%i°%f%%t#erA:fodpeertt:!gjen]iurry]6f,ro°omo#t's°,n#bdjc%Pv::u;rse,eds:.Close

OUTLINE

DIAGRAM  NOTES:
1.  Rjeference  line  is  deteruniried l]y  I)lane  C-C/   of ]EDEC No.116 Reference  Line  Gauge, when the  gauge  is  Sedted  agdin§t the l]u[b.

2.  Bale  Pin No. 6  dligm with  horizontal  centerline  (A-Al)  u)ilbin  3C1°  and iS  on Same  Side  as anode  contact, ]1-21.

3Plaroe]perperodecpup#duen:e::o;nfbgf#,obote;I,:;i;e#of:ofzfaa::;refjg23ft:f##of!l,,;,:fdoYu,o#dzdred]fo"oavJ

4.   Di7riensions  are  in incbe].

a

®



CHARACTERISTICS

GENERAL  DATA
Focusing Method      ...........
Deflection  Method        ..........
Deflection Angles  (Approx.)

Horizontal............
Diagonal............
Vertical.............

Phosphor..............
Fluorescence...........
Persistence............

Facei[£agtft Tr;ns.in.itt;nie.(AP;r6X..)   .    :    :    :

ELECTRICAL  DATA

Heater  voltage       ............
Heater  current       ............

E:raetc:ra,:t:er:?:?r:|i=o:1:E.:cit,:.:tc:Cos:(e4p;I:x:,

Grid  No.1  to All  other Electrodes       .
External Conductive Coating to Anode2

.    .   Electrostatic
•    .    .    Magnetic

.....        101Degrees

.....       114Degrees

.....         86Degrees

.  Aluminized  P4

....      White

.  Medium  Short
Gray Filter Glass
•....          78Percent

6.3  Volts
o.6o±5[°€Se?oP::es

::8!!i

MECHANICAL  DATA

•              Minimum useful screen Dimensions  (Maximum Assured)
Height............
Width.............

MiniEi:Eobaslefu| ;c;ee.n.A..ea.   :   :   :   :   :
Neck Length       ............
Overall  Length       ...........
Bulb................

Bulb  Contact  (Recessed  Small  Cavity Cap)
Base...............

3a;a:#t (A;pio;.).   :   :   :   :   :   :   :   :   :   :

12  Inches

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)
Cathode Drive Service3
Maximum Anode voltage       .........
Minimum Anode voltage        .........
Grid(Fo°¢u4si¥;`i#trode).........

Maximum  Grid  No.  2  Voltage       .......
Minimum  Grid  No.  2  Voltage        .......
cath3::itYvoe`tg?:sva|ue..........

Positive  peak  value      ..........
Negative Bias  value      ..........
Negative  peak  valiie         .........

Peak Heater-Cathode V(tltage
HeatBru¥[i§as¥cae:¥i.:uhp:pee:I:i:t.i°:t:ta:.hE°=dce:e?

Heat?rftf:sFtq::pwl:EtR¥sapre:;ut: a:rtihoodde .   :

Inches
Inches
Sq.  Inches
Inches
Inches

8HR
131/2  Pounds

20,000 Volts
10,000  Volts

-400 to  +1250 Volts
70 Volts
40 Volts

100 Volts
150  Volts

0  Volt
2  Volts

450  Volts
200 Volts
200 Volts

Max.
Min.

dc
dc

dc
dc
dc

dc

dc

QUICK   REFERENCE   DATA

Television Picture Tube
19" Direct Viewed
Rectangular Glass Type

i¥irfin%t::a€C|:arpsets:;e
Electrostatic Focus

ill^f',ifeacgknBti:mDe::rection

gxote|ron:|Tcr:Eductivecoating
Low Grid No.  2 Voltage

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDared and Releaied 8) Th.

TECHNICAL  PUBLICATIONS  SECTION
BMPORIUM,  PENNSYLVANIA

DECEMBER,   1963

PAGE   1   0F  3

File Under

TELEVISION  PICTURE  TUBES



®

®

SYLVANIA

19CHP4
PAGE  2

TYPICAL  OPERATING  CONDITIONS
Cathode Drive Service3

€:£°ddfr¥°2tavg:itag.e for.F6cLs.   :   :   :   :   :   :
Grid  No.  2  Voltage        ..........
Cathode voltage Required for cutoffi   .   .   .

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance

16'000 Volts
0 to 400 Volts

50 Volts
32 to  50 Volts

•........................                           1.5MegohmsMax.

NOTES:
LHate#le:r]un#gb;frorrmua;#f4fbze##;#ref]ud:e##td#!dfh#;auttz;reed:Zo#yeat;;eqt"o;;a;;ec:fr°ccruuitrtbreec#fr°t!;etbteuobeeab'ee;tte°rrz#:ebrz::#,,°bftaberers:]',ead„chee:tqe;aui°t):a,gberedefi(3r)

2.  External  conducliue  coating  must  be   grounded.

3.  Voltages  are  Positive  wilb  res|)ecl  to  Grid  1  uriles]  indicated  olherwiSe.

4.  Vgt:Sjud%,ift%trje°%e°bf yf°acbuos:td 5raey5ot,etr;.    For  Cut°f f  °f ibe  undef lecled  f ocu]ed  Spot,  the  absolute  value  of lbe  bids  between  cathode  dud

WARNING:

rang:;;#bz::ud::';2:nop`ebr':::;%,#z¢gybebret#nes;bd%;n2urf°atcetc:r:rs:;n#apx:#b##:tThegder%odpeer##;;2enjourry]6f,ro°omo#S/S°,tt#bd„ebxep%Sru;r]e]e¢f:.Close
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OUTLINE

SYLVANIA

19CHP4
PAGE   3

DIAGRAM  NOTES:
1.   Reference  Line  i5  ilelerl)linetl  by  Plane  C-C'   of jEDEC  No.126  Reference  Lilie  GdHge,  when  the'  gciiige  ;.+  jedtetl  dgailijl  the  biilb.

2.   Base  Pin  No.  4  aligns  with  bori`zonlal  ce}lterlilie  (A-A!)  within  30P  allcl  i]  on  5allie  Jitle  a5  ciliotle  ct)Iilctcl, j 1-21.





CHARACTERISTICS

GENERAL  DATA
Focusing  Method      ............
Deflection Method        ...........
Deflcction Angles  (Approx.)

Horizontal.............
Diagonal.............
Vertical..............

phosF|huoor.es.:nc.e.    :    :    :    :    :    :    :    :    :    :    :    :

Persistence.............
FaceF€::yFii.te;da.ss.sa.fe;y.Pl.at:L.ainijat.ed.

Directly to Face of Tube)
Light(AT;i:::;tt:n:e.of.F:Ce.Pl:t:ASS.eTbl.y

ELEC'IRICAL  DATA
Heater voltage      .............
Heater current       .............

E:raetc:I:t:e;:I-:u:?I:i::o:1:E.:cit|:.:::Cos:(e4p;r:x.:,:

Grid No.1  to All other Electrodes       .   .
External Conductive Coating to Anode2   .

.   Electrostatic
•   .   Magnetic

....       102Dcgrees

:   :   :   :     1:gB:8::::
Aluminized  P4
.   .   .     White
Medium Short
Bonded  Shield

44 Percent

6.3  Volts
0.45 ±  51:a Se:oP::es

:;#
MECHANICAL  DATA

Minimum Useful Screen Dimensions  (Maximum Assured)

#:i8tEt    .    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Diagonal...........
Area.............

Neck Length      ............
Overall  Length       ...........
Bulb................

Saufiebtyc:I:::ct(rae;es.seaSm.all.C.av.it;Cap.)
Base...............

&a:ii;gt  (Abp;o:.).   :   :   :   :   :   :   :   :   :   :

12j4 Inches
15 I/4 Inches
175€ Inches

4%±[%f:;h]enschcs
11% ± j4 Inches

J149C
FP159A

J1-21
87-208

8HR
18 1/2  Pounds

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values)
Cathode Drive Service3
Maximum Anode voltage       .....

g:I:ngl¥:m£A€o:][:ta:gg:?it:8isi:g:Eiec:tr;d;)
cath3g:itYvoc|ti?:sva|uc......

23'000 Volts
15'000 Volts

: -loo to +1250 Volts
70 Volts

Positive  peak  value      ...........,
Negative  Bias  value     ............
Negative  peak  value         ..........    <

Peak Heater-Cathode Voltage

:::gfa:;i::ti;§gi:dt:£osS:p::ic:t::;cpg!]:oi;5::e¥::Ldns8

100 Volts
150  Volts

0 Volt
2 Volts

450 Volts
200 Volts
200 Volts

Max.
Min.

dc

QUICK   REFERENCE   IIATA

Television Picture Tube
19" Direct Viewed

E::3:g?::eFdlassType

E|rxiFnii::i%sesen
B]:Ccktkr::t%#chF4ot/i's
1 |4° Magnetic Deflectioa

Fxote|ron:,Tcr:Eductivecoating
6.3 Volt, 450 Ma Heater
Low Grid No. 2 Voltage

H        ,-in         H

SYLVANIA
ELECTRONIC  TUBES

A Division  of
Sylvania  Electric  Products  lnc.

plcTURE  rtyBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDared 4tid Rehared By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

SEPTEMBER,   1963

PAGE  1  0F  3
File Und,

TEI.EVISI0N  PICTURE  TUBES



SYLVANIA

19OwP4

PAGE  2

rvplcAL OpERATING  cONDITIONs
Cathode Drive Service3
Anode  voltage       ............
Grid No. 4 voi
Grid No.  2  Vol::g;forF?c:s
Cathode Voltage Required for Cutoff4

CIRCUIT  VALUES
Grid No.1  CircuitResistance     .    .    .

;;%eae;essdre?#%db;.:,;eb{e?i:Sg;eeq,:j%.;I.°c:;i,b%'%gneg

NOTES :
1.  Heater wdrm~

applying four
"6

ti7ne§  lbe.rated_  be4ter  uolldge  dityirf ed  by  [bf  {ated  beater  current-.

16,000 Volts
0 to +400 Volts

50 Volts
+32 to  +50 Volts

1.5 Megohms Max.

aocfr°t];etb,eubbee4bSee;S'e°rrjerea:!ri::#i,°bf'abererj:,%re:ee¢eLeT:#J,'oa,ffredefi(;)

234EV#Cxd°tr;eredc;i;::„:le:;`%':n::;#rpuae]:te;i:°8G#tdfrede#;re]of%ha;:o'nnad#af'oecd„]°etdb:;#'#ziirequ,reibattbeseualuesbealout5uollsrmorep°»t`Ue.

WARNING:

rdng%irf¢,ybi::#:'ji:nopsebr%#n¢8Sffi¢gybebre,#dc:",db:m':npurf°;:,C:r:rq:;nMsta!%##egderA°nfo#r#:i#'d;enjourry]6f,ro°ounopuro°,I,::%#;cebxepv°e]ru;Seh%5.C'°`e

®

®



SYLVANIA

19evp4
PAGE  3

OUTLINE

1

Eil

DcO012B

DIAGRAM  NOTES:
123RB!f;arefsc,Crepe,#p:ere,djpfda:ffre;:net;?o;:;gf#;;;;re;RE.:offf:eraa#f;;a;,e:;oa#:::e#b#oure::c,,S,;ela::agamsttbebulb
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CHARACTERISTICS

GENERAL  DATA
Focusing Method      ...........
Deflection  Method        ..........
Deflection Angles  (Approx.)

Horizontal............

?::tE:anlal    .    :    :    :    :    :    :    :    :    :    :    :    :
phosE|huoor.es.:n;e  .    :    :    :    :    :    :    :    :    :    :    :

Persistence............
Facei[£agtft Tr;ns.mitt;n;e.(Ap;r6X..)   .    :   :   :

ELECTRICAL  DATA
Heater voltage       ............
Heater current       ............

E:ractc:rat:t:er:¥:Pr:|i:o:1£E.:c:i::tcreos;(etp;r?x.,

Grid No.1  to All otherElectrodes       .
External Conductive Coating to Anode2

.    .   Electrostatic
•    .    .    Magnetic

.....       101Degrees

.....       114Degrees

.....         86Degrees

.  Aluminized  P4

....      White

.  Medium Short
Gray  Filter  Glass
•....         78Percent

6.3  Volts
0.60 ±  5LZ° Se:oP:ies

:?:i;i
Max.
Min.

QUICK   REFERENCE   DATA

Television Picture Tube
19" Direct Viewed

±:£afgniB:ir€€a:;:esnType
Neck Length 43/8"
Electrostatic Focus
1 14° Magnetic Deflection

gxote|ron:|Tcr:Eductivecoating
6.3 Volts, 600 rna Heater
Low Grid No. 2 Voltage

EiE

a

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

£:igtit    .    :    :    :    :    :    :    :    :    :    :    :    :
Diagonal...........
Area.............

g::Ea|[eLnegntgth  .    :    :    :    :    :    :   :    :    :    :    :
Bulb................

Bulb Contact  (Recessed Small Cavity Cap)
Base...............

3;a:i:gt  (A;p;oi.).    :    :    :    :    :    :    :    :    :    :

12  Inches
15% Inches
17% Inches

4%±L7;8S::hzensches
11%  ±   1/4 Inches

J149A
J 1-21

86-214
7FA

14  Pounds

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values)
Cathode Drive Service3
Maximum Anode voltage       ......

gr£;nd;RuoT4A;:idt:g¥°([i%gceusin;£|e:tr.oae).
Grid  No.  2  Voltage      .........
cath§:::i;{#;i:;Skvvx:::uee

Positive peak value      .......

20,000 Volts
12,000 Volts

-5cO to +llcO Volts
55  Volts

0 Volt
2  Volts

100  Volts
140 Volts

Peak Heater-Cathode Voltage
Heatga¥;€:t;vseT£££Re:P::t£:c¥etdh:Sespc:rjEg

Heatfrftf:s:t:::P:i:EtR¥sapre:;ut% €eartfh°odde .   :   :   :

TYPICAL  OPERATING  CONDITIONS
Cathode Drive Service3
Anode  voltage       ................

g:;g#:..2V%[[ttaa3:3for.FSc.us.   :    :    :    :    :    :    :    :    :    :
Cathode voltage Required for cutoff4      ......

410  Volts
180 Volts
180 Volts

16'000 Volts
0 to +400 Volts

45  Volts
35  to  50 Volts

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

plcrmE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared and Released By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

SEPTEMBER,  1963
PAGE   1  OF  2

File Under

TELEVISION  PICTURE  TUBES



SYLVANIA

19CXP4

PAGE   2

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance .........................                           1.5MegohmsMax.

NOTES:
123:;ff#ftrnffag:;:J:#ndff;b;C;ti;e;]fv;dfc|;,dfi;;ipa;:V;;;rb;;odeut!ffx;,d;hr;i;:e|d:;bfr;Ct,;:;i:;b::n:dv:d#:eoct;bo;;;;I;bib;:brteee;r;i:re:bd:rl,:oes::o:f,u,sereb::i,:bdnoc„bet:e:r:,ost,otmdtogbrereedeffo,::;e

WARNING:

rang:;;atyb;::#;i:nop]ebr;:;:fag,#,agyhebre,b"#:S#mt;npurf°atcetc:r:rg:i"#apx;#ub##d#egder%odpeerv;I;Ja;e"]ourry]6f;o°omop%°i:]°:#bd;cebxepay°e]ru;]e]eds:.C]°fe

OUTLINE

DIAGRAM  NOTES:
]i.RBeff:effien''#o:J7deat,ejrg%:n%#,bbyap:%eecco-n::cJ,E(3F£];Oil;1,;,finR3eofoe:enceGdwgewbenlbegdwgeiueatedagainsubebwlb.



CHARACTERISTICS
GENERAL  DATA

I;oecflues;:ignM#ti:d  .   :  :  :
Deflection Angles  (Approx.)

Horizontal
Diagonal.....
Vertical......

Phos£[hu°orresc:nc.e .   :   :   :   :

Persistence.....
Faceplate.......

.    .  Electrostatic
•    .    .   Magnetic

101  Degrees
....           114Degrees

86 Degrees
. Aluminized P4
....     White
.  Medium Short
.  Bonded  Shield-(Grayo E£::eer oFia:Sbe;afety  Plate  Laminated  Directly

I.ight Transmittance  (Approx.)       .........
Type  19DAP4  has  External  Surface  of  Safety  Plate

Treated  to  Reduce  Specular  Reflection

ELECTRICAL  DATA
Heater voltage      ............
Heater current       ............

E,eraetc:|Et:e:?I-::?r:|El=o:1:E.:cii:.:tcr.Cos;(e4p;r:x.:,

Grid No.  1 to All Other Electrodes   .    .
External Conductive Coating to Anode2fi

Eiil

60 Percent

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

#:I:8tEt    .    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :

MiniE]:fa°E;as[efu|Sc;ee.n.Ar.ea
Neck Length     ......
Overall Length      .....
Bulb..........
Safety  Plate    .......

1234 Inches
151/4 Inches

•.......         175€Inches

:    :    :    :    :    :    :  4% ±[7%Snq;h[ensches
......     11%±%Inches

i9tzp4Lie„.G;ayJ:i:s€
19DAP4-Same, Anti-Reflection Treated

Bulb contact  (Recessed  small cavity cap)      ......
Base......................

%a:i;ft  (A;p;o:.).    :    :    :    :    :    :    :   :    :    :    :    :    :    :    :    :    :

RATINGS

MAXIMUM RATINGS  (Design Maximum Values)
Grid Drive Service3

#j{:i§:4§S::£!i8}j!£t§;i;:]L:t:ng:eElectrode)
GrfdNNe%.atLfv¥°£ti:8eva|ue......

FoesE:itj:eB?aesakvx:leue   .   :   :   :   :   :
Positive peak value     ......

J1-21
87-208

8HR
151/2 Pounds

•...     23'000Volts
•...     15'000Volts
. -550 to + 1100 Volts
....            550Volts
....           200Volts

....            155Volts

....           220Volts
0 Volts
2 Volts

Peak Heater-Cathode Voltage
Heati#=)I:gaq¥|a:r£:t::p#a::Pi::i:±::told:€:edl5S.ecs

Hcater positive with Respect to cathode     ....

450 Volts
200 Volts
200 Volts

OUICIt   R[FERENC[   DATA

Television Picture Tube
19" Direct Viewed

B::3:guslffeFdlassType
19DAP4 :   Anti-Reflection

Treated

gi££Fn£:::a8]c:Sesen
Electrostatic Focus

:tL^f,;#eacgknBt::mDe:grectfon

gx°te]r°n:iTcr::duchvecoating

SYLVANIA
ELECThoNIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  Inc.

PICTURE  "BE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebd[red and RII¢4sed By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

JUNE,   1963
PAGE  1  OF  3

File Und,
TELEVISION  PICTURE  TUBES



•...     23,000Volts
•...      15,000Volts
. -400 to  +1250 Volts
....            700Volts
....            350Volts

•...             155Volts
....            220Volts

0 Volts
2 Volts

450 Volts
200 Volts
200 Volts

•    .     20,000Volts
.    . o to 400 Volts
.    .           400 Volts
. -46 to -94 Volts

•    .     20,000Volts
.    . 0 to 400 Volts
.    .           400  Volts
.    . 42 to  78  Volts

SYLVANIA

19CZP4

19DAP4
PAGE  2

MAXIMUM RATINGS  (Design Maximum Values) (Continued)
Cathode Drive Service4
Maximum Anode  voltage    ....................

#MREE\ect[ode,
Cathode Voltage

Positive Bias  value    .....................
Positive  peak  value        ....................
Negative  Bias  value       ....................

peakNHegaatt;?.ec:teha5d¥a+:ita;e...................

Heat:re:to§r:i};r:gjii:r£;-s::Pe§e::rr;£!;ii°:t;:::toh:°xdceeed|5seconds

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage         ........................,
Grid  No.  4  Voltage for  Focus      ...................

8:i8¥::  :#:8:Reiu.ire.dio;Cut.ofr5 .....   :   :   :   :   :   :   :   :   :   :   :   :

Cathode Drive Service4
Anode  voltage        .........................
Grid  No.  4  Voltage for Focus      ..................    <

a::£o¥:.v2oi¥a°::afieequi.rear.o[.cLt6ff.5  .   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ................... 1.5 Megohms Max.

NOTES:
12;4t:Pfrff;;a;;:uadg!d!!;;;!4;n;;c:;o;S;rwfffif;;;;;b;;i:;;c;;;i;;o;i,si;ffffud;i::r#ff;o;d;;:b;;oe;;:u::ebdeb¢e|i::r::eerr:a:Sb;,`8::be:::f:,e:tb:fnrc:i:eqdbu,b:i:il:ert,b:ee'ee,nd(g:e:a:fo:e;nd

WARNING:

%%;rfatd#;£t;,o„nbe,2sjeo,p%dg,e%tbb:gn%cres,sb%,tfep%:enc:ffcg,a„,rnesrt,Spoff%%und„d%g#d,oefdp%:%,vjon,jt%3forro#6f#nug;t:,e%P%%%e:t;,c,%.



OUTLINE

A

n

EiE

D63009 NOTE   2

DIAGRAM  NOTES :

i.Rgf%Sreenp::LNj:.e;5d|;e;;::::#:bboyrjpz'oan:ea,C;e:;er°,f;:eEFhir:;t]b2;6n#feraennffejsLojnnesaGmaeu%dewahse%ntobdeegc:nutg:c;S(J]e]d.%f8djn5"bebu[b.
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CHARACTERISTICS
GENERAL  DATA

E;oecflues::|gn M.eti.i  .   :   :   :
Deflection Angles  (Approx.)

Horizontal.....
Diagonal.....
Vertical......

Phosphor.......
Fluorescence....
Persistence.....

Faccplatc.......

.   Electrostatic
•    .    Magnetic

....       101Degrees

....       114Degrees

....         86Degrees
Aluminized  P4
.    .    .      White

Medium Short
Bonded  Shield

(GrabFr£::::;[ta:SF:::etoyf¥[:tbee)Laminated

I.ight Transmittance of Faceplate Assembly  (Approx.)
19DKP4.................
19DNP4.................

ELECTRICAL  DATA
Heater voltage      ............
Heater current       ............
Heater warm-up Timel    .........
Djrec¢a:£toe5:,::tr#of£E:c£:::tcreosdte4ppr:x..,

Grid No.1  to All other Electrodes       .
External Conductive Coating to Anode2

45  Percent
60 Percent

6.3  Volts
0.60 ±  5[Z° Se:oP:ies

n     MECHANlcAL DATAMinimum Useful Screen Dimensions  (Maximum Assured)
Height.................

Width................-.

MiniRi:£obaslefu| ;c;ee.n Ar.ea
Neck Length      ......
Overall Length       .....
Bulb..........
Safety Plate

19DKP4......

19DNP4

::8!!:

12k16  Inches
15 1/4  Inches
17% Inches

43<±[7#h]ensches
11%  ±  % Inches

J149C

FP14982
(}{ Inches Thick,  55  %  Transmittance)
...........            FP149B1

(% Inches Thick,  70 % Transmittance)
Bulb contact  (Recessed  small  cavity cap)       ....
Base....................

3a;a:i:ft  (A;p;o:.).    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :

RATINGS
MAXIMUM  RATINGS  (Design  Maximum  Values)

Grid Drive Service3
19DNP4

Maximum Anode voltage       ....      18,000

#:L£±mNuoT4Avno°idf=gve°('#o%eus;niE.|e:trade+)°'°?0..
Maximum  Grid  No.  2  Voltage       .......
Minimum  Grid No.  2  Voltage        .......
Grid No.  1  Voltage

Negative  Bias  value      ..........
Negative peak value         .........
Positive  Bias  value        ..........
Positive  peak  value      ..........

Peak Heater-Cathode Voltage
Heater Negative with Respect to  Cathode

Dur£:;sYca::d-:P.Pe.ri:d.N:t.to.E=c:e?

After Equipment warm-up  period     .    .
Heater positive with Respect to cathode     .

J1-21
87-208

8HR
15 I/2  Pounds

19DKP4
23,000  Volts
15,000  Volts

-550 to  +1100  Volts

550  Volts
200  Volts

155  Volts
220  Volts

0 Volt
2  Volts

450 Volts
200 Volts
200  Volts

Max.
Min.

QUICK   REFERENCE   DATA

Television Picture Tube
19" Direct Viewed

E:cnt3:guslffefdlassType
Gray Filter Glass
Aluminized Screen
Electrostatic Focus

:1%;#eacgknBti:mDe:grection

Fxote|ron:|Tcr:Eductivecoating
19DKP4-High Anode Voltage
19DNP4-Low  Anode  Voltage

`Tie=

H         8-HI           H

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECThoNIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Technical Pwbl;cat;on

JUNE,   1965
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19DNP4
18,000
10,000

19DNP4
16'000

0 to 400
400

19DKP4
23,000 Volts
15'000 Volts

-400 to  +1250 Volts
700 Volts
350 Volts

155  Volts
220 Volts

0 Volt
2  Volts

450 Volts
200 Volts
200 Volts

19DKP4
20,000  Volts

0 to 400 Volts
400 Volts

40 to 76               -46 to -94 Volts

19DNP4
16,000

0 to 400
400

19DKP4
20,000 Volts

0 to 400 Volts
400 Volts

40 to 76                      42 to 78 Volts

1.5 Megohms Max.

SYLVANIA

19"P4

19DNP4

PAGE    2

MAXIMUM  RATINGS  (Design Maximum Values) Continued
Cathode Drive Service4

Maximum  Anode  voltage    ...................

#r;i:]g!°=4;§rL;jdtig;°(!2f%;C;uL,:t::g:eElectrode)
cath3::itYvoe|tig:sva,ue.....................

Positive  peak  value        ....................
Negative  Bias  value       ....................
Negative  peak  value     ....................

Peak Heater-Cathode Voltage
Heat2rf:¥r:§aq¥|a:r£::hp;:a:I:£¥°opt::a:tohE°xdceeed. 1.5 se:o?ds  .   .      .

Heater positive with Respect to  cathode       ...........

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3

Anode  voltage        .......................
Grid  No.  4 Voltage for  Focus      .................
Grid  No.  2  Voltage        .....................
Grid No.  1  Voltage Required for cutoff5      ............
Cathode Drive Service4

€:£°ddfr¥.°£tavg:itag=for.F;cLs.    :    :    :    :    :    :    :    :    :   :    :   :    :   :    :   ..    :

Ear:£o¥:.v2o¥a°:teaReequi.redf.or.CLt6ff.5...........................

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance      ..................

NOTES:
12;4,:fifmfff#r;ef(i;a"4f!fc;o;#bpbeoetdbt:eb::;:db:]:::el:u:a:Mole,Oboff:tbbereer::i:bc:ete:red;co:o:ba,ogb:ee::,::gr|d

WARNING:

rang:;fr%;:%j:,;sonop,eb%t,ed#%„gybebretbn::stsbaerymtao#ce,c„tredr§5a;fftdxp;o:f%%t:dgeA:fodpee#o#t%]g:nojru#6f::##:::ffbd;ceb%]ru;se,e¢S,S.C,ose

U
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OUTLINE

SYLVANIA

19DKP4

19DNP4

PAGE   3

D63009
NOTE   2

DIAGRAM  NOTES:
1;.Rfff%enpc,enLrfoe.;I:;;;,,s„.,wn;e,dbbbyorp;,z%:tdf_:e,„t°ejr{,:;PtErc.AX;::,f:;:efeoroe,:,e„]L;:Zte„,G,dd,,,,:ee,%]bee>;]t::,o8[#e„c::n;ts„:e;dtfcf.:ff:„.`„beb„[b.

3.   Dii)ienSiom  cire  in  incl]ef .
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CHARACTERISTICS
GENERAL  DATA

Focusing Method     ....
DeflectionMethod       .   .    .
Deflection Angles  (Approx.)

Horizontal.....
Diagonal.....
Vertical......

Phosphor.......
Fluorescence....
Persistence....

Faceplate
Light Transmittance  (Approx.)

.    .   Electrostatic
•    .    .   Magnetic

.....       101Degrees

.....       114Degrees

.....         86Degrees

.  Aluminized P4

....      White

.  Medium Short
Gray Filter Glass
•....         49Percent

ELECTRICAL  DATA
Heater  voltage       ................
Heater  current       ................

E:raetcetr[¥taerr:,;¥roTd£:€]ap.ac;ta.nc.es.tap;r6x..,....
Cathode to All other Electrodes         ......
Grid  No.  1  to All  other Electrodes       .....
Exter£[#a°nnddsutc:jvAcn:3:Sin.g:n?.......

Resistance Between External Conductive Coating
and  Metal  Bands        .............

6.3  Volts
0.45 ±  5L%i Se:oP:ies

;,i:::

::883;            #:::

50 Megohms  Min.

a       MECHANICAL DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

#tEt   .   :   :   :   :   :   :   :   :   :   :   :   :

Mini:i:fa°3asLefu| §c;ee.n Ar.ea.   :   :   :   :   :
Neck Length      ............
Overall  Length       ...........
Bulb................
Bulb Contact  (Recessed Small Cavity Cap)
Base...............

&a:i;ft  (A;plo;.).   :   :   :   :   :   :   :   :   :   :

12  Inches
% Inches

Inches
Inches

8HR
15  Pounds

RATINGS
MAXIMUM  RATINGS  (Design Maximum Values)

Grid Drive Service3
Maximum Anode voltage       .........

¥r£;nd£Ruo?4Avn:i€:g¥°([£%€:sin; E.|e;tr.od.e).   :   :   :
Maximum Grid No.  2  Voltage       ........
Minimum  Grid No.  2  Voltage       .......
GridNNe%.atLfv¥°±::8eva|ue..........

Negative peak value         .........
Positive  Bias  value        ..........
Positive  peak  value      ..........

Peak Heater-Cathode Voltage
HeatguT,:;afv.::!:t:hpTee:rEi:t.nt:t::t.i:::.cq

After Equipment warm-up  period     .   .
Heater Positive with Respect to Cathode

DC component         .........

23,000  Volts
11,000  Volts

: -.550 to +1100 Volts
550  Volts
200 Volts

154 Volts
220 Volts

0 Volt
2  Volts

450 Volts
300 Volts
200 Volts
loo Volts

QUICK   REFERENCE   DATA

Television Picture Tube
19" Direct Viewed
Rectangular Glass Type

i:I:£rfin%':I:a€C:arpse[s:;e
Electrostatic Focus

:]tAf,;#eacgkng::mDe:erection

Fxote|ron:|Tcr:Eductivecoating
Banded Tube Integr?I

Implosion Protectlon

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Techri;col  Publicalion

JULY,   1965

PAGE  1  OF  3
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SYLVANIA

19DWP4

PAGE  2

MAXIMUM  RATINGS  (Design Maximum Values)  (Continued)
Cathode Drive Service4

M8#Sm===m4AAg3t8=dS§tec}N§¥(:#Lst.anggcELect[°de)

Minimum  Grid  No.  2  Voltage          ..................
Cathode Voltage

Positive  Bias  value    ......................
Positive  peak  value        .....................
Negative  Bias  value       .....................

peakNHegaatt:rv.ec:teha:d¥a+%ita;e....................
Heater Negative with Respect to Cathode

Efi:'rnfqYl;r=e-:tp£:rr,::u:opte:,9.!xC:e: 1.5 :e:o?a:  .   :   ,   :   :   :
Heater  positive with  Respect  to  cathode       ............

DC component      .....................

TYPICAI.  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage         .........................
Grid  No.  4  Voltage for  Focus       ...................
Grid  No.  2  Voltage         .......................
Grid  No.  1  Voltage  Required  for  cutoff.5      ..............

Cathode Drive Service4
Anode  voltage         .........................

Grid  No.  4  Voltage for  Focus       ...................
Grid  No.   2  Voltage         .......................
Cathode  voltage  Required  for  cutoffs       ...............

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance

23,000  Volts
11'000  Volts

-400 to +1250 Volts

700  Volts
350  Volts

154  Volts
220  Volts

0 Volt
2  Volts

450  Volts
300 Volts
200  Volts
loo  Volts

20,000  Volts
-200 to +200 Volts

400  Volts
-50 to -98 Volts

20,000  Volts
-200 to +200 Volts

400  Volts
48 to 82  Volts

........................                                  1.5MegohmsMax.

NOTES :

]Ha,e#le:rfln##ro#¢;i:df4fb`#azet;re`]udroe]¢#e:fb#;dv;z:dreeal:Zo#yed,;fee%rz;ed;ifr;creu:';bee:oU#:]z;fr:;gn„etgdocfr°,I;etbteubheedbtee;,te°rrzena::„8e:%°bf'aberers:]',eadn:eeae';av]°;'oa#bereaef'(3r)

2.  External  conducliue  coating  and  riml)ands  must  be  groHnded.

3.   Voltages  are  I)osiliue  wilb  res|)ect  to  cdtbode  unless  indicated  otberwiSe.

4.  Vollagef  cire  I)osiliue  wilb  respect  to  Grid No.1  unleJS  indicated  olherwife.

5.  V;;;;;;J:,ift;#:tr;e°d:e°bfyf;f%etd5ruaos,tte]r..    For  Cut°f f  °f 'be  undef lecled  focused  Spot,  lbe  dbsolule  Value  of  the  bias  between  cathode  and

WARNING:

#f;ba,yfrtauf:azts`°orepe`r%e[#Z#8h"z'gabye:e,bn:Cnes;baery„%,;;#cC,tu:e8r?f;n#£:I,f##e„,d#a§ee;°Afnpoedr:°#tzan::royrf]r:#P:0:Oof,::d#%reer:]']Ce]f°SJeran8e



SYLVANIA

19DWP4

OUTLINE

r\

rl

ziil_

PAGE  3

DIAGRAM  NOTES :

r`             ±i. RBefi%ree%en L#:: jJ ad,:'g%Sm%:bd %rfz'oann,ed,C;ecn'te°rf;Jn:?AE.CA;°isj],2b:nR3eofioer%ncde ,:`0%e tfeasud8%e%:;: ::ea„8%e8eco;:,Sa%'e6 1:82f)n.S"be bulb.
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CHARACTERISTICS

GENERAL  DATA

I;oecflues;:ignM#t3:d  .   :   :   :   :   :   :   :   :   :   :   :
Defleftj:i:oA:ailes.,4p?r?x..)........

3:atti:an,al    .    :    :    :    :    :    :    :    :    :    :    :    :    :
phosF|huo.trcs.;n;e.    :    :    :    :    :    :    :    :    :    :    :    :

Persistence.............
Facei[£agtftTr;ns.in;tt;n:e.of.F;C;Pl.at;(.A;P;0;)

.    .  Electrostatic
•    .    .   Magnetic

.....       101Degrees

.....       114Degrees

.....         86Degrees

.  Aluminized P4

....      White

.  Medium Short
Gray Filter Glass
•....         49Percent

These types employ banded tube integral implosion protection.

ELECTRICAL  DATA
Heater voltage       ................
Heater  current       ................

E:raetci|Et:e::,-::?I::!`F.iE.:ci::.:,c:e.s:(e4p;I:x.:,  :  :  :  :

Grid No.  1 to All other Electrodes       ....,
Exter£.#a°nnddsutc:£VAen:3#£n.g:n:.......

Resistance Between External Conductive
Coating and  Rimband      ...........

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Max. Assured)

#t:t   .   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :

MiniEi:!o%aslefu,ic;ee.n.Ar.ea.   :   :    :   :   :    :   :   :   :   :

g::Ea[[eLnegntgth  .    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Bulb....................,

Bulb contact  (Recessed small cavity cap)      ....
Base.......,,..........,

*a:i:gt  (A;p;o;.).    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :

6.3  Volts
0.60 ± 5 ]%i Se:op:ies

;,i:i

i3883[            #:::

50 Mcgohms  Min.

12  Inches
15j/olnches
17% Inches

4%±[7;8i:ill:sches
11% ± % Inches

J149F
J1-21

87-208
8HR

15  Pounds

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)
Grid Drive service3                               19EHP4

#;i,:i[:4f3:;oid::igv;o:I::ta?j|s,.anggeE,ectrode:,8;888
Minimum Grid No. 2 Voltage   .......

19EDP4
23,000 Volts
15,000 Volts

-550 to  ±1100 Volts
550 Volts
200 Volts

Grld#N:;::1::¥!t::agkevva:[uuee    :   :   :   :   :   :   :   :   :   :   :

Positive  Bias  value    ............
Positive peak value       ...........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period Not to Exceed  15
Seconds

Heat:rftpe:s:tq::Pwmi:#tR¥sapre¥:ut3 a:rtjh°odde  .   :   :

155  Volts
220 Volts

0 Volt
2 Volts

450 Volts

200 Volts
200  Volts

dc

Oul€K   REFERENCE   DATA

Television Picture Tubes
19 Inch Direct Viewed

E::daend8uTL:£e€LassTypes

8f:£iFnfi::a8[carsesen
Electrostatic Focus
lLl'viif:necghteT`ee#k&#?tE?et3reflechon

Fxote|ron:|Tcr:Eductivecoating
19EDP4-High Anode Voltage
19EHP4-Low Anode Voltage

---,_.i-=--

SYLVANI A  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbnicd;I Publicat;ori

JUNE,   1965

PAGE  1  OF  3
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SYLVANIA

19EDP4

19EHP4
PAGE  2

MAXIMUM  RATINGS  (Design  Maximum  Values) (cont'd)
Cathode Drive Service4

¥ri¥'£€:4A#eg¥:([i:ogc:usinjEle:tr.od:e):   :   I   :   :   :   :   :   :   :   :   :   :
Maximum  Grid  No.  2  Voltage    .................
Minimum  Grid  No.  2  Voltage         ................
Cathode Voltage

Positive  Bias  value    ....................
Positive  peak  value        ...................
Negative  Bias  value       ...................

peakNHegaatt:r.ec:teha:d¥aJ%:ta;e..................
Heatirfi:I:gaq¥:rf:-:htp?e:srrEf!i5oopt::a:tohEoxdcee.ed. 1.5 :ec.ond:   :   :   :   .

Heater po?ifivce°w|?h°nRcenstpec.t t.o ta.th;d.c  .   :   :   :   :   :   :   :   :   :   :
DC  component      .................

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage        .......................
Grid  No.  4  Voltage for  Focus      .................
Grid  No.  2  Voltage        .....................
Grid No.  1  Voltage Required for cutoffs      ............

Cathode Drive Service4
Anode  voltage        .......................

8:ig¥::£#:g:for.F?c:s.   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :
Cathode voltage Required for cutoffs       .............

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      .................

19EHP4                 19EDP4
18,000
10'000

19EHP4
•           16,000
.      Oto400

300
. -35 to -72

19EHP4
•           16,000
.      Oto400

400

23,000 Volts
15,000  Volts

-400 to  +1250 Volts
700 Volts
350  Volts

155  Volts
220 Volts

0 Volt
2  Volts

450 Volts
300 Volts
200 Volts
200 Volts
100 Volts

|9EDP4
20,000 Volts

0 to 400 Volts
400 Volts

-46 to -94 Volts

19EDP4
20'000 Volts

0 to 400 Volts
400 Volts

40 to 76                    42 to  78 Volts

dc

1.5 Megohms Max.

NOTES:
]H?i#!eey];Th#fr°r#a;#4fb'##:]S;r#::a;gdeb:d;;ezhrdeev##;:ygr:ebqie:'rra;:ce#f°crubiettabt:eor%c:;#:;n;#fr°isffet!:bbeeab'%r°::afcebr,:S°ay%z,°bf:here:,as',ead%e:;eurd;°t]otdt8be#(e3r)

2.  External  conductive  coating and r;rn,bands mi4]t be  grounded.

3.  Voltdge!  are  Po]iliue  with  res|ect to  cathode  unle§S  indicated  otherwise.

4.  Voltages  are  Posiliue  wilb  relpecl  1o  Grid No.  1  unless  indicated  otherwise.
5.Vow£;#,dt!necxrtefa%t£;;#f#,u;ed%,#::er.F°rcut°ff°ftbeundeflecledfocuseds|Jot,lbeabsoluteudlueoftbebid5belweencatbodedndgrid

WARNING:

range%#jsr%ud#:i;]onop,ebr,%edffagtunbfgyhebre,nbe;%dbrey#a#%,,„:egrf:n#S;5#b::dif:,geedr%fn£%$oys:,,,£g]f„o#fr6o,go§r:loo,#:2;,#e%rre;:,,e:,]:]e
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OUTLINE

NOTE     2

SYLVANIA

lgEIIP4

19[HP4
PAGE   3

DIAGRAM  NOTES :
1.  Fteference Line is  deteranined  of Plane C-C'  of ]EDEC No.126 Reference Lirie  Gdttge  wpen tl3e  g?uge is Sed:e_d clg?insl lbe btt[b.
2.  irase  Pin No. 4 aligns u)ilb  borizonfal  centerline  (A-A')  wilbin  30°  drid is on  §dme  Side  ds  anode  contact (]1-21).
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CHARACTERISTICS

GENERAL  DATA
Focusing  Method  ......
Deflection  Method     .....
Deflection Angles  ( Approx. )

Horizontal......
Diagonal.......
Vertical.......

Phosphor........
Fluorescence......
Persistence......

Faceplate.........
Light Transmittance  ( Approx.)

ELECTRICAL  DATA
Heater  voltage       ..........
Heater current  ±  5%     ........
Heater   Warm-up  Timel     .......
Direct  Interelectrode  Capacitances  ( Approx.)

Cathode  to  All  other Electrodes    .     .     .
Grid  No.  1  to  All  Other  Electrodes  .     .
External  Conductive  Coating  to  Anode2

.      .      .   Electrostatic
•...   Magnetic

Aluminized
....   White
Short to Medium
Gray  Filter  Glass
•....     78Percent

19AYP4      19XP4
19AXP4    19AVP4

6.3  Volts
0.60  Ampere

11   Seconds

5  llvf
6   ILIIf

1500  #prf             Max.
1000  „„f            Min.

MECHANICAL  DATA
Minimum Useful Screen Dimensions  ( Maximum Assured )

Height..........
Width..........
Diagonal.........

Minimum  usefulscreenArea     .     .     .
Neck  Length     .........
Overall  Length  .........
Bulb............

Bulb Contact  ( Recessed Small Cavity Cap)
Base............

Basing...........

Weight   (Approx.)     .......

12   Inches
151/'8  Inches

17%6  Inches
172  Sq.           Inches

41/8  ±  %  Inches
11%  ±  1/+  Inches

J149A
J1-21

87-208
8HR
131/2  Pounds

RATINGS

MAXIMUM  RATINGS   (Design  Maximum  Values)
19AYP4

Grid  Drive  service3                          19AVP419AXP419XP4
Maximum Anode voltage ....      2 3,000
MinimumAnodevoltage      .     .     .      15,000
GridNo. 4 Voltage  (Focusing Electrode)     .     .
Maximum Grid No. 2 voltage    ......
Minimum  Grid No.  2  Voltage   ......
Grid No.  1 Voltage

Negative  Bias  value       .......
Negative peak value       .......
Positive  Bias  value   ........
Positive  peak  value  .......,

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period nor to
Exceed  15  Seconds ......,
After  Equipment`  Warm-up  Period  ,

Heater Positive with Respect to Cathode ,

20,000          20'000  Volts
10,000          11,000  Volts

-550  to  +1100  Volts
550  Volts
200  Volts

154  Volts
220  Volts

0  Volts
2  Volts

450  Volts
200  Volts
200  Volts

QUICK   REFERENCE   DATA

Television  Picture  Tube
19" Direct Viewed
Rectangular Glass Type
Spherical  Faceplate
Gray  Filter  Glass
Aluminized  Screen
Electrostatic Focus
||4°  Magnetic Deflection
1  1/8"  Neck Diameter
No Ion  Trap
External  Conductive  Coating

SYLVANIA
ELECTRONIC  TUBES

A  Division   of
Sylvania  Electric  Products  Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Ptet)ared  and  Relea]ed  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

OCTOBER,   1961

PAGE   1   OF   3

File  Under
TELEVISION  PICTURE  TUBES



SYLVANIA

19XP4,19AVP4

19AXP4,19AYP4

PAGE  2

MAXIMUM  RATINGS   (Design  Maximum  Values)   Con't.

Cathode  Drive  Service4
Maximum  Anode  Voltage
Minimum  Anode  voltage      ......
Grid No. 4 Voltage  (Focusing Electrode)     .
Maximum  Grid  No.   2   Voltage     ....
Minimum  Grid  No.  2  Voltage  .....
Cathode Voltage

Positive   Bias  Value   .......
Positive  peak  value  .......
Negative Bias value  .......
Negative peak value .......

Peak Heat'er-Cathode Voltage
Heater Negative with Respect to Cathode

19AYP4
19AVP4    19AXP4      19XP4
2 3,000          20,000          20,000  Volts
15,000           10,000           11,000   Volts
.....- 400to+1250Volts

700  Volts
350  Volts

During  warm-up  period  not  to  Exceed  15  Seconds    ..........
After Equipment Warm-up  Period

Heater Positive with Respect to Cathode

TYPICAL  OPERATING  CONDITIONS
Grid  Drive  Service3
Anode  voltage     ..........
Grid No. 4 Voltage for Focus      .....
Grid No.  2  Voltage  .........
Grid No.1 Voltage Required for cutoff5      .

Cathode  Drive  Service4
Anode  voltage     ..........
Grid No. 4 Voltage for Focus      .....
Grid No.  2  Voltage  .........
Cathode  Voltage  Required  for Cutoff 5     .     .

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance

19AYP4
19AVP4

20,000

19AYP4
19AVP4

.....      20,000

154  Volts
220   Volts

0  Volts
2   Volts

450  Volts
200  Volts
200  Volts

19AXP4
19XP4

16,000  Volts
0 to 400  Volts

400  Volts
-46 to -94  Volts

19AXP4
19XP4

16,000  Volts
0 to 400  Volts

400  Volts
42 to 78  Volts

1.5  Megohms Max.

NOTES :
1.  Heater ouarun-%P lime i,I defined d] the time reqeeired for the  uolidge  dcroSS  the  bea?er_ to  i_edc.b  809(o.  of  tfae  r¢.i?d  beat.er

voltage  ¢fier  a¢Plying  four  (4)  ti,me]  rated beater  uoltdge  lo  a,_ci"c_z44t  con_Ii_It6ng of  the tttbe  beater in Series uiitb  a relist-
afmce  eqttal io three  (3)  times  Sbe rated, beater uoltage  divided by ike r¢ied beater current.

2.  External condttciive  cod;ting anzi,St be  grounded.

3. Voleage]  are  Positive  w4tb  reSpect  to  cathode  unleSS  indi,ca;led,  otberwi,Se.

4. Voltd;ges  dipre  PoSiti4ie  ouitb  re§Pect  i;o Grid No.1  unlelS  i,ndi,cared  oiberu/4Ie.

5.  V4Sttdl extinci6on of  foc24Ied rasl;er. For  ct4toff  of  the  undefoected   foc%Sed   JPoS,  the  absohate   vd;he   of   the   bias   between
cathode  and  grid  owill  incredle  by  about  5  uolts.

WARNING:
X+ay radiation lbielding may be necellary to Protect ag¢bnst Possible danger of Perlondl injury from P_rolonged e_xPo]ure .at
cloI6  range  if  this  1%b;  6$  6Perated  at  b4gbofr  than  the  inan%faciurer'S  Maximum  Rated  Anode Voltage  or  16,boo  uoleS,
avb6cbeuer  4s  le§S.
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OUTLINE

.L_._.
¥2q

iiiiiiil MATCH         ~101® --

-=A

I
I5®I['±i"' a.R.

8`6®`
I

\_48"R.i,

' I

REF LINE•1`t.-4tl±t.

#tMAX %'±-TI+-

11_I-

(NOTE   I)

-"25"D,A.I..%',',

BASE BOTTOM   VIEW   OF    BASE

(NOTE  2)

DIAGRAh4  NOTES :
1.  Reference Li,ne is  determined by  Plane  C-C'  of  JEDEC No.126 RefereTbce Line G¢ttge, ouben the  g¢ttge i,s  Sed;ted dgains¢

the bulb .

2.  Base Pin No. 4 digm u/i¢b  horizontal centerline  (A-A;)  owiSbin  30°  and  i,s  on  ldime  Side  as  anode  contact,  J1-21.
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^S\T-"']-yor        engineering  data service
GENERAL  INFORMATION

:#:i;c::::i::vii!#::¥lL::v.:aic:in:;r;c;c=s:c]au!|:2e|1£hi;.i?bcy:ie:#cr:#[1:ed¥::Eg::ei::c::::f:F::

;i:I;Ti]}j;:y:c::|api:a:rai£§gi[;.a::;g:t]::¥scga#§it;:`i!mi:a:]¥Cf::§1;sC:Cit:r;I;a;ca::lh::nail:1::3::va:ci;i:n;ci;Ci;
£ym£:stfr£::hm:gig::,£hpooi:i;a:nddaa£::;::z:g:ytr::cnos]£:::npgh::pah3PEcortfcs:]r,ec::ta]:iaal?o

;I:::c:Fgi:t:r:I.:n:::;.j|::,s:::j¥h;i:s;:1::£:i:i!:;:I:rja:n:ETi:idg::.f:jsnd!t:ga:::yr,:au;i::yon:os:sfoah;`i
The 2lAXP22A features an internal neck coating having high resistance which

:ilb:1T:::;::tt£;t:t:hc2edAtfu€:::a:g:::¥::a:tfc:;a:Lt3n;ei:#:c:t::t:hfhy:¥:|F;¥C¥h:Iy a.nd the
rcsistance

:::Ffcp:e::khc£:£t£#trrtE:t3mucstea:feantvucE_:±ns::a:,LnegtbuoboctEgrvfnsgaans:;;c]:nma:nctoanrsucdft::
capacitor.

CHARACTERISTICS

EiE GENERAL  DATA

¥§iiL::g:i!¥iiie§:(dapprox)
Vertical......

phosfchr:fs,tcBn]:ce_ire:a.FeqD.ots

Arrangement....

Elcctrostatic

:  #:8:::i:

:    :    :     33B:g:::
.      .      .    P22

...,      Medium
Tcro£::£8:£]na:8f°bu,:Sccdaoct?

green dot and red dot.
Spacing Bctwecn Centers of Adjacent

Dot Trios (approx.)   ........      o.o29 Inches

:carcceeE'1:t£: ¥:.::¥::tan;C (appr:X )    :    . A;un[n]zed:I:t:£f.c:::7:i percent
Phosphor-dot Type

ELECTRICAL  DATA

E,:r:c:c:t:|!#tc¥it:(.;.Pfc;ogx;.3a:c";nces(ap.prox)

•     .     6.3Volts
1.8  ±  1097o Amperes

:#:T£:tot:h::¥ac::1:ng-:+5::A:i;ot%:oej:;::G:r£G::+cathadc7""f
of Red Gun to All other Electrodes       ......      16 H#f

Grid No.  3 (of Each Gun Tied Within Tube to No. 3 Grids
of Other Two Guns) to All Other Electrodes 9wf

OUI0K    REFERENCE    DATA

Color  Televisiofl  Picture  Tube
21"  Direct Viewed
Round Metal Type
Spherical  Faceplate
Filter  Glass
Electrostatic Fc"
Magnetic  Convergence
Magnetic  Deflection
Three Electron-Gun Type

1'-W

21AXP22

1'-lH

21AXP22A

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION PICTURE TUBE
DIVISION

SENECA FALLS, NEW YORK

Preb4red 4"d Released By Tbe
TEc:HNlcAL puBLICATloNs sBc.rloN

EMPORIUM. PENNSYLVANIA

AUGUST.  1957

PAGE  I  OF 8
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MECHANICAL  DATA

Minimum Useful Scrccn Dimcnsious   .

£ojcfttcs£¥n|drc.a  .   :   :   :  .:   :
Base (Small Shell Ncodihcptal 12-Pin)
Basi:!AxP22........

21AXP22A........

¥u:beThi¥g£S;£.s3n(b¥c?ia.i2.on.to?)
Maxinumovcrall I.cngch  .    .    .
Dianctcr

A:ELg..(rex:) :   :

1%xl5%hchcs

priul.§iffi.ff|;fa.hches

RA"NGS
Un'es:::±h:®#LSEoi£®uldedY®°':;gs®±':`fiu#dgru.np°Sj+iv®

MAXIMUM   RATINGS   |Absolu+®  Maximum  V.Iu®s)

§:¥¥r§8¥;aen£¥£vgg{i§::c§:h¥¥)I;:ie)cage
FoCs€:.f;:CBTi:§v¥#c    :    :    :    :    :    :    :    :
Positive peak value     ...........peak:H:i¥i:F#*cgi:!h[tR¥:££;::iT:|5fronds

.     .     .    14W

.     .       14AH

?i¥qunu23pounds

I     .     .     259f6Inchcs

:22o%,%:%E£=

27,500 Volts
5cO 4a

6600 Volts
880 Volts

440 Volts
0 Volts
2 Volts

450 Volts
200 Volts
200 Volts

EOUIPMENT  DESIGN  RANGES   (For  Anod®  Vol+ego  Ec4[  (Each  6urt)   b.tw®®n  20.000'  and  25,000  Volh)

GrfdtgpE:£F%:i,nS:]]t:g:oqc>.tofaTfc.....

:::;¥#¥:tx§£{§£::£;Sod:¥[ue%Ejfh¥c::::t
Dcs£SauDti'iztesF.gcidvNfhe2-tf.ch?de.V?I:gc

Variation in Rastcr Cutoff Bctwccn Guns
lnAnyTubc  ......... `     .

Maximum Grid No. 3 Current for
Anode curcnt of 800 /ta  ......

#cdg¥c:£e2GOc:¥ul=£ii:c:aquistu€.p#;hd££¥
Red Gun ..........
Blue Gull      .........
Grccn Gun   .........

Each Gun to Produce White Of 85co° K:
Red Gun ..........
Blue Gun      .........
Grccn Gun         ........

dr±:2E%koG2Lri2?%]es

.    .    .   Sccchart

......   Sccchatt

±21Zodofoa:::€:toihLigrih=t

........-       75va'
•......- 5to+5'Ia

42 to 60 Percent
11 to 27 Pclccat
23 to 38 Percent

M,ax.
Max.
Max.
Marx.

hfu.
Mx.
hdr.
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EOUIPMENT  DESIGN   RANGES   (Continued)

Maximum Raster Shift in Any Direction from Screen Ccnter4
Maximum Compensation to be Provided.by the following Components

Purifying Magnet    ........

Magnetic-Field Equalizer       .....

E::faelnti:I    :     :     :     :     :     :     :     :     :

LaterAa!::rp°;g):u;s8t;#yfn:asnmeb::e5::;vacdreg:::ec°]°r

Max.  shift of blue beam       .......

Max.  shift of red and green beams    ....

Average of Max.  shift of red and green beams

rl

a

a

.       Rastershiftof llnchinany
direction from screen ccntcr

toB;#:s§is::adc:::tn:dwg]:t:fr::E:ec:
•...        ±0.0005to±0.007Inches
•...        ±0.0005to±O.005Inches

•     .        ±34Inch

± % to  ± % Inch
±76:2  to  ±9€2 Inch

Rad££[o-rcs°tna¥]S:gcfonngv¥;gnnceeta4:::::)!¥s::menthasbeen

made f:Ea°cphtigeua=)C?1°: P:ri:y :nd. dy.na=ic. co.nv:rgfnc:   .

F°i££yca:v:e¥£Cz;::in;f:r:8fer%fni7:::1:Lattfl7c£::::;llcand/orsawtooth

Horizontal :
Blue Pattern

gaa;atbo°o[tahAAmmp;i::uddeet:oP;:ovjf£:9

RcdE:::Cbron]aa:ndgreenpattern

fa:::Lri#;gt:°Pt::t:e¥s::1:fiLftt°

.   Shift of ±% Inch

......        ShiftofJ4to%Inch
Shift of ± 5097o of the shift caused

by Parabola Amplitude

Sawtooth :
Amplitude for red-pattern to provideg  .     .

Amplitude for green-pattern to provideo    .

Dlffe::i§i::t:::±aet:tfr:#:i:ernshlft

Vertical :
Blue pattern

Parabola :
Amplitude to provide8    ........

Sawtooth :
Amplitudctoprovidcg    .....     `     ,

Red B::taebr:I:?d green pattern

A:t:;Lrt:i:r:epja::t:iievrsLn:§filftto

Sawtooth:

3rff:i:t:ucd€e§t:::n¥£:±X:tejeijt::h):;:ernshlft

.     .       Shiftof }€to%Inch

•.....   J,2to2

Shift of -35% to +85%

sh,°fftat:h:eb_:8:a];}i;;|iet;5db*
°£atrhacb:F:fAcma;]Sfetdudbey

....         Oto+loo.Percent

.    Shift of 0 to  % Inch

.    Shift of 0 to j4 Inch

Shift of J4 to % Inch

•...   %to2

Shift of -% to + %

.     .     .Oto+100Percent
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EXAMPLES   OF   USE   DESIGN   RANGES    (For   Anode   Voltage   of   25,000   VOLTS)

::::I¥io;:i:a_:§Cjut:i;:;:;:::;;i;ij::s;i:::si:§j::t;±ii;i:;::£°h-:nath°de
circ:ift 2:8sJg:1 ,ustil.ize.S Fri: N.o.  ?-t?-C.at|od: Volt.ag:

.    3800 to  5300 Volts

130 to 370 Volts

-45 to -loo Volts

LIMITING   CIRCUIT   VALUES

Hich  Voltage  Circuits

-:_-:-:-::--:_i-::_:_-__-:-_:--_:_:_-i-i-:--:_-----___-_:-_:---:_--::_-:_-_:_-:_-i-::_-i_---___:::--::-_:--___--_:--i:_-:---_--i__i-----::-:-i:i-::_--_-_::::-_:-i-:::::--i-i:--:::-:_-----_::_-:---:--:--:i_-:::

For the 21AXP22A, the need for an external resistor between the anode power supply and the tube is eliminated by
the addition of an internal neck coating which has a high resistance.

In equipment utilizing  a well-regulated  anode power supply,  the Grid No.  3  circuit resistance should be limited
to 7.5 megohms.

Low  Voltage  Circuits

Grid No.1 Circuit Resistance (Each Gun)       .................   1.5 Megohms Max.

i:t::r:c¥.:::::rct;i.ci::t:t:i::e#i;i:c;aaot;::n;:;t;iii;::n;:::;|tie:d:i:;se:cs:1:¥c::,::tnin.h:e;ae:t;:s;:%e:-::::n;:;cii:i:e::-:Ej|;jtj::i:|:r;i:aiipt:h:#=:i!::FE:
When the cathode is connected directly to the heater, the Grid No. 2-to-heater circuit, and the Grid No. 1-to-heater

:::Cnut];tn:t::[odr:%Cnht£E:::sasnh`igt¥tdr::::cS:rcrtntth:;ihoer]:rtrhe£¥3C£VijEi°£T:rp::e¥:::alps:cmhb;=artj::i¥is:]tant::nsuwp#ypraenvc]::
heater burnout in case of a momentary internal arc within the tube.

NOTES:

]Tpb;;l:;cttot°;hu:erc`SSned#dcfte!t°°b;:-#2yttbtb2u#:e,tb¢uesbtte;tjbeee,Le,acb#eroy°ddeaerfteu°#Lt;le:cC:b¢;:eJL#fo]e#d#b;y;##;efytN::VafreLo'd#:f:°r##;deeLTh#e:rot:e#:bprerie;S}e#to;°„n5gf,d2aare:a;bceolblee:#r

2.A#a!Sttbeor°!e#Vce##daen]°tfee.Currentbigbertbdn500unicroamperespergunwtll¢ncrealeptcturebrigbtnessbutundyunpa¢rreso|tttton

3 .   Brilhance  d}nd clef inition decrease u)itb decredf sirig anode uoltag/e . In g/enerdl, the anode vollag/e Sbould not be |e~S`S lbdn2!0 ,000 1)olt] .

4Cceo#esr;:3o°%ptebnes;a#:tfeorr°r%tbeer:Cbr¢efe,%tt#::#Lo¢#ead#yft%:etv:fo:toru##ttr#:,o„°fe:bgeeurceeq##deu:o;:rLttpett::,ryougb.£dcbpa¢r;fdeflecttng

5 .   Shift  is the rnouemerit of tlJe regions  of bar-or-dot  g/erierator Pattern indicated 4n Notes 8  and 9 .
6 .  The  direct4ori of unovement  of  the red  and  g;reen bean is  oPPoSite to  that  of  the blue I)eon.

7 .   Indicated valttes  apply  wlben test yoke  is  ttSed  u]itb21AXP12A.
8Ta#,eo;e;or!ab:e#;;:c;r##,,fdo#ouccasorreddue:tr##ocn;e;ffbttybbteebftecbr;e;e;:aeaga#m#Ja,]#rc°efdttabb¢eetta:#2tfa;t#abtredt:teebn;t:Lrtor!ffr;i;e;t:c;r!ee;n;eer#ee¢#,ccru;e#b;e°trc#n#a#Lnl:;n:dad#t;o¢o#al)rdd

the  lou/er  r4gb¢  of  the  Jcreerl.

9.T4bcea,I,aaou¥te°,S°tof:b#PfLc;rte;droe.tfo:e4tte2rv#tan#dpLbc#bee¢d„tdff%rdet::etbbe::e,eb#be¢fstb:fttftbaetrtcbgeb:Xotrreb#;tt#°offt,bbeerfecJr:ee#t%egbr:ratt:r°#bdaLre%:i:f-,

dt the  left  or  top  of  the  Screen.
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GENERAL CONSIDERATIONS

ii.:ice;:iii::|at:-i;jij;P::-;F::;d;.ii::uii|i;:a:tH:1:giii[ti:e:v:;:::si:,i::t:;?:s::i;[ia;n:i;;i;¥;|iti;:;:::i;ii:e:i:::,ia::C:d:oji::-iiq:¥si:i:::n:i:r;¥::;;e:n:t|:::i:!i[a:
characteristics.

i!iL:d:;1:i:§v;id:aeg::§ii::§¥¥:f§¥]hi:,c¥±iyae£;i:!i:s:a:I:i§i:g;:::§j;;ibgys:i;:::t::e;;:¥r;;n:h::e:f;:;:P;ir:a:tie:d:t:u;bu|e:1::Ssnp§rfr:jL::d:e:a:ee:)g::son:i:a:x:o:i::in:

;gfgh¥c::e:fit::c::Zn::u§:£o[f§:g:;:d:,§j:e;§s:n:t:;:o:u:tt:;d:;:P¥f¥:£¥:¥:e;1::n;tro:Cfi§e::,::Lz;a3:::f:oL#y.n::;V;:v:1:Sb:e§jt:i::;:[ag¥£:aoE:trfa:t:Cos:::a:I::

::I:c:a::]to?;C;i¥:co::T:::i:E;S;dine;Si:£es:1:n:¥jsL:s:¥;ts;t:col:P:|ic;¥e:t:i:::r;:-ii::ji:e{rs€::f:Lfn%:i:n:i:lkn=n:::b;aLC:t::W:1sf?aontg;c::h:;t£:vr§:a]tt::aacrrs;
METAL SHELL. The metal shell of the tube operates at high voltage.  After power is turned off,  the metal shell

should be grounded before it is  touched.

i:.c::p:o;:::b:l¥:;,;fpc!c:o::ea:nRsf:T|I|?::ayi,1:A:¥:ieca:f:s:p;ic::b;:,lTr:¥u:|h?eail::::fg:::e|lg:bt:a:;;:;I;duj#r:onLzno:vrltoif:teoodd;erl:cf#:

:s:i:A::;r;e;3;j°j§i:;ahe:e:¥!it:t::;:io:u::d:::::;t:C::;i¥o:i::¥¥L;:a8eibiv¥:0;;aij::°i;:¥:::t::t::;r::t::ti:%C:t:::t;t:ev:deti;i¥iL:¢fhns::#:e:icL8:-;¥:`c:tia°::¢ti:j

terial#i::I:ci|:,¥h#dRplr::i5eoiEs:,¥tT:nRf!ftLhcMf#f#eedeaxnt:::atoTtaasgke.shMo:s'!ieat:rai::;rn:¥i3:ni:stuh`ea:ipncgciEead-
insulation can bear directly against the faceplate.

;:h:LLs:S;I:t§tFcb::¥d:o;::d§r:st*:r:av:1:1:¥e:r:¥::r:£:;Fr§:_:g:;:::so:t:t:;1:%o:]f:r:r¥¥±C:o::d:o:nL;::d:et;:±:;jL:;i::*[t:a:±rn:::o:maTee:%:edgLttr::C:kt
TUBE HANDLING. Care should be taken to prevent bumping or striking of lip of the tube. Rough treatment may

damage the faceplate seal.

Fingfr];r:Z:shoarn8Lestt:enttuhbeciE¥ut|ha:isnhge]c]6a:len:Oi£#ues:he:etcut:1:c:]ybtrheeaEacokwonr5ELaftn8aftu:aj¥£*gc:?£efr:su]atfngcoatfn8.

i:s:ue{¥::en::i:S:jp¥o:¥:a¥]2;[§i{S:i;i;n¥u:i;::::±n¥t:sa:jpi:::fg§ef|J;°:gd:¥t§:e:1:o]e:i:Tse::ait§n:etrf:sfhe:y:o%eebn¥Cl:1:pb:e::ce{#;c:kv°]{g:|j
]nch[fnros:PLpt:r£:8ttf%erwyfrkdc'pg:]°t¥;Sn]:nSh°u]dbemadetoallowittomovefreelyalongtheneckforadistanccof5€

:::h:tA¥gre:p:::.:.:i::Tne:a:|o:ngl|!z:d:.iia:g::ia::fi:cs¥:B.:::eellF:1:n.::e:t:h's:,:n:ea;bdlff:::a:t::ati:I;o:Cls:::nf:!:C!rl,ghv:ecr::!`,e:p:ot:y::if:tgT::ei:
on color purity.

=:d:crEii:::i::::S:I:i::c§§ii£°:§se::o:§i!:in:§hi%:::i:i|ijti::¢§ist:o:i;cjn;:;f:[pjri;:i°;n;§r::f§ei:tu::::u!rjt:b:e;i;a:s;ted:ij::£;;]i;m±¥{t::e:ii§ai;e::I;e::;i¥:
is moved.
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DIAGRAM   NOTES:

1.%tebi%ebetf%:e%%et;db;btr;:gtt#r:::|t:#°f,breefpe;:nncee-d~t8::f#b:%%:-bc°t%°g,ra::ufguen%:[fwttbtub"eatedingauge.tberefer-

2j°e:::tcefo°f'btdb:e`sbbaeJiei%°i#fddif°%i:;i%%%ci:c°ou%eend%ttct;¢fi,°bu#e,bd#:S#}e}X:bxt,est%ddsb%¢dn:edad}%%ert°of:°%cfre:e.'y.8°"°uncircuur

3.?fedtna!;i:J#;|mg##;Sdffc}e;e#P#naot#eavto,b,6aggrbe.U°}ta9e.Anymater4alincanldctwitbtbelbellorfacem"Sibe4nsulatedtowitb_

u
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LOCATloN   OF   FtADIAL

CONVERGING   POLE   PIECES

EiE

7,.±2o'L|-52d

LOCATION   OF   LATERAL

CONVER6lNG    POLE   PIECES

HORIZONTAL

j/toFSCREEN
9®= 150

LOF  PIN   NO,2
AND  TUBE  AXIS

92HI T|

of i7`iL or  igiv

BASE
BOTTOM   VIEW

CO,O®,

Ef=6 .3  VOLTS
ANODVOLTSE   TO   CATHODE    (OF  EAcll   GUN)=25000

GRID NO.3   TO    CATHODE    (OF   EACH
GUN) VOLTS=   ADJUSTED    FOR    FOCUS

±rl
<t¢4,

`

.zio{`

» <¢0¢

s}

C;,a+b<¢q
<`qN®V£<0<

1111,,11-+

•EZI
a+91.a

c;D

colof€
•iE lug,t

`u`""u
Qrel.a

u

I 00                           200                           300 400 500
GBID    NO.   2   TO   CATHODE     VOLTS



REFERENCE-LINE  AND  NECK-FUNNEI.-CONTOUR  GAUGE

4.400" ± .015"   DIA
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I

REFERENCE   LINE    IS   DETERW"EO   BY
PL^NE   C-C'   "EN   OAU¢E   IS   SEATED
A6A"9T   FUNNEL

Y X

0.OcO,, 2.o62,,±8:g;;

0.125„ 2.o62,,±8:%;;

0.250„ 2.o62,,±8:%;;

0.375,, 2.062,,±8:#;;

0.385,, 2.o62-±8:%;;

0.5cO,, 2.084"  ±  0.col"

0.625„ 2.122"  ±  0.001"

0.750,, 2.182"  ±  0.col"

0.875„ 2.258"  ±  O.col"

I.OcO,, 2.352"  ±  0.col"

Y X

1.125„ 2.465"  ±  0.col"

1.250„ 2.604"  ±  0.col"

1.375,, 2.778"  ±  O.col"

1.5cO,, 2.990"  ±  O.col"

1.625,, 3.216"  ±  0.col"

I.750,, 3.440"  ±  0.col"

I.875,, 3.678"  ±  0.001"

2.OcO,, 3.958"  ±  0.col"

2.125„ 4.332"  ±  0.001"



\^
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CHARACTERISTICS

GENERAL DATA

Erfe:`t:gnM#£gd  :
Deflefitj:,2oA:ag|les.(appiox'.,

Diagonal
Phosphor   .

Fluorescence
Persistence     .

FaceE]]:thet ira.nsin]t:an;e (ap.prbx.)     :

ELECTRICAL DATA

E::::: ::rl::f:  :
E|eraetc:t:::to::?:::rA:icmo:li::Ci[::tcreosdt:Pprox,

Grid No.  1  to All Other Electrodes  :
External Conductive Coating  to Anode2

MECHANICAL DATA
Minimum  useful  scrccn Dimensions    .     .
Minimum  useful  s.creen  Area      ....

a:i:(csomn:f|csfeR,icBsus:ge::|a!lp::5itycap)
Basing    .

.    Electrostatic
•    Magnetic

85 Degrees

Aluminizedp%Dcgrccs
.     White

Short  to Medium
Gray Filter Glass

•    74  ±3  Pcrccnt

6.3 Volts
d.6±5?i;e?.pne5:

5wf
6 4,Hf

25cO 4tHf               Max.
20cO 4#f              Min.

19ly6 x  15k16 Inches
262 Sq.  Inches

Jl-21
.      86-63
.12L

RATINGS
MAXIMUM RATINGS  (Absolute Maximum Values)

Anode  voltage    .
Gr,d(Foocu!,ygo|ifegcctrodc)

Grid  No.  2  Voltage
Grid  No.  I  Voltage

Negative  Bias  Value   .
Negati\'c  Peak  Value
Positi\'e  Bias  Value     .
Positi\'c  Peak  Value    .

Peak  Heatc.r-Cathode  Voltage
Heater Negati\'e  with  Respect  to  Cathode

Du]r;ns8ec¥'na5sm.-upperlodNottoExcccd

After  Equipment  Warin-up  Period
Heater  Posi[i\'e  with  Respect  to Cathode

TYPICAL OPERATING  CONDITIONS
Anode  voltage    .
Grid  No.  4  \'oltagc.
Grid  No.  2  \'oltagc.
Grid  No.  I  \'oltagc  Rcquirc.d  ft)r  Cutoff3

.    22,Ouvolts

-550 to  + 1100 Volts

5SO Volts

155  Volts
220 Volts

0 Volts
2  Volts

450 Volts
2cO  Volts
200 Volts

.16,OcOvolts
-50  t()  +350  Volts

3co  Volts
-28  to  --72  Volts

dc

dc
dc

dc

dc

QUICK    REF[R[NC[    DATA

Television  Picture  Tube
21"  Direct  Viewed
Rectangular Glass  Type
Spheric.al  Faceplate
Gray  Filter  Glass
Magnetic  Deflection
Electrostatic  Focus
No  Ion  Trap
External  Conductive  Coating
Aluminized  Screen

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS.  NEW  YORK
Prcpar.d 4nJ  R(I(u.cd  8| Th.

TIC.(llNI(:AI.  PuBLIC^Tl()NS  SECTION

I-:^IPORlu,\l.   PENNSYLV,1NI^

JUL\'.I,,57

PAGE   I   OF  3



SYLVAHIA

21CBP4

210BP4A
PAGE  2

CIRCUIT VALUES
Grid No.  I Circuit Rcsistancc I.5 Mcgohms Max.

NOTES:
1.FeEaf£Cwtaer%%u';',;%;b'bEe_32C5rueo#:r%JO]'er`tbe:if'_±g¥]:5aroo;Jm::ebca"r'Crminal"oinarc4"to5.Ouoltuntb¢

2.   External condttctive codtingmuJt I)e  grounded.

3.  YiJu`al  extinction  of  focused  rafter.  Extinction  of  St4ltiorlary  foculed  JPot  twill  require  that  tbesc  udhics  bc  aboal
5  uoltj  more  negatiuc.



a
§YLVAMIA

21CBM

210BMA
PAGE  3

DIAGRAM NOTES:
1.  Rcfc.r..ace,line _il dclanined by the P14nc C€'  of lbc rcfcrencc line gatigc UFTEC No.116) wlb¢n lbe  g/augc is reStirig

on tbc  glal+  cone.

2.  Cf°,:#acb'a::`ea:I:'ofe,#b#4l  C°ndaclive  Coating, 2"  X 2" ,  located goo  count¢rclock.uiiu  from  anod¢  contau  aS  uicw.cd

3.   Anode  contact  4lignl  uiitb  Pin PoSitian No.  6  ±30  dc8reeS.

WAENING:

e]x6P,#uao'a%:c!Ldo#;:r;:b"%Scrbi'tfcs'#S:::tzbae',:`op":,C:'t::''at'°b,P8'b°c',Cct#a:%'mpa°::'fba'{C,ud,:rn:rM°!x£#u°£ak%d"''Anf:|#v%;:%¥:r
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GENERAL  INFORMATION

#etir:d;lit:n:¥g}§P::;S:2±f#¥:2Li:e¥8r|ajei::i;da2jei°:::ft:2i;:is;`i:n;;i::Le::::i:;s2LLg¥£:xy2:a;:1;2:::.:rfj:

E;:sti:r::¥e:i:at:a:n:;nhi:;:s:k:antns:::::gluli::r:fl:t:ic;d:jt:cn::i:;:#a::r;:n:si::#fal::;c:o:I:I:I;y;!p::jc:e:d!

CHARACTERISTICS

GENERAL  DATA
Focusing Method     .
Deflection Method
Convergence Method

a

Electrostatic

:  #:8:::i:
DeflectTon Angles  (Approx.)

Horizontal      ...................         70  Degrees
Vertical         ....................          55  Degrees

Screen Type       .....  Aluminized, Three-Color, Phosphor Dot
Phosphor, Blue-Green-Red  Dots    ..........     P22
Persistence.................Medium
Arrangement      .......... Trian.gu.Iar G:o_lps E|ach

a::esistfnogt:{dBiueed`)D°ot:

E:;:;,pg:I:a,(;iEi::tiali,:,n(;::::rxo,fAd,acentDotTr,os

I:::;§b:.;n::Sdi:£:;i:¥p:::2t::jt2,;:::;;,£¥3{:e::,
(21F]P22,  21FKP22)          ........

.... 029Inches
Filter Glass

731/2  ±  3 Percent
72  Percent
61  Percent

45  ± 4 Percent
Surfa`cc o7 Bonded Shield  (21F]P22) Treated to Reduce Specular Reflection.

ELECTRICAL  DATA
21FBP22
21FJP22

21FKP22

E:e:c¥d;Eeiioc::;;(`::E:io;:!%i!:::its:,::fi|(£ghper|rox,

Cathode of Blue Gun + Cathode of
Green Gun  +  Cathode of Red
Gun to All Other Electrodes

Grid  No.  3  (Of All  Guns  Tied  To-

Ex.Cg::hdeur!t::eAtlo:::;rtEleftnr:i:s

21CYP22A
6.3  Volts
1.6 Amperes

10                           7pf

16                         16 pf

238:::

oulcK  REFEnENCE  DATA

Color Television Picture Tube
21'' Direct Viewed

Fiatu::nde6::lsaf:flTeycepieon
Spherical Faceplate
Electrostatic Focus

#l:Eini:tiizcefos::::gence

#€e¥epE2`23r::p€:snedTeyspeandre-

21:F!a£€i:2,2L2Ci¥E2p222 :     Bonded

2 LE!epa?::  Anti-Reflection

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared  and ReledSed  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

SEPTEMBER,   1963

PAGE  1  0F  7
File  Under

TELEVISION  PICTURE  TUBES



SYLYANIA

21CYP22, 21CYP22A,

21FBP22,  21FJP22,

21"P22
PAGE  2

MECHANICAI.  DATA

Minimum Useful Screen Dimensions
(Maximum  Assured)           ...........

Minimum  useful  screen  Area           .........
Overall  Length         ................
Diameter..................
Anode Terminal  (Recessed  Small

Basefsvjtal}Shel.I rie;d.ih;p;al.1£-Pin.)  .   :   :   :   :   :    :
Basing...................

Oper(aE[aos:::ns`:`20:ndv6r6o;edia;el.p.ad.oL+0.p).

Weight  (Approx.)            ..............

21Fjp22    21CYP22A
21FKP22    21FBP22

191/4  x  15  %      191/4  x  151/2  Inches
261

25¥i ±a3£   22o#*S:q::i:§hes

jl-21                  jl-21
812-131                812-131

14AU         14Au for 21FBP22
14AL for  21CYP22A

Tube Axis  Horizontal

43                     361/2  Pounds

RATINGS
Unless otherwise specified, voltage values are positive with respect to cathode of specified gun

MAXIMUM  RATINGS  (Design Maximum Values)

£:£odd£;t.°;ftaot.hc°a:£o(d°ef (EoafhEa€#nauvnT;8:tag.e  .   :   :   :   :   :   :   :   :

g::go¥e[a:t::n:;.%{#:v¥u:::g:Ea¥£d¢ou£;gn.a[.v:[t:g:t.E:ch:u:,

Ncgative  Bias  value       ..................
Positive  Bias  value    ...................
Positive  peak  value        ..................

Peak Heater-Cathode Voltage  (Each Gun)
Heatfrf:¥r:§aq¥!a:r£::hp;:a:r££{:i%::a:tohE°xdceeed.1.5?e:o?ds..

Heater  positive with  Respect to  cathode       .........
Maximum Anode current, Long Term Average       ......

21FBP22
21Fjp22             21CYP22A
21FKP22            See Note  5

27,500                      27,500 Volts            Max.
6000                         6600 Volts           Max.
1000                            660 Volts           Max.

Volts
440 Volts           Max.

0 volt            Max.
2  Volts           Max.

450  Volts            Max.
200  Volts           Max.
200 Volts            Max.

4a

EQUIPMENT  DESIGN RANGES
Anodt2L¥o+tfffAt,E£:EBEpaf2,gLUFn,,Pzf,t¥::nK2po2,2,oo2and27,5ooVoLts

Grid  No.  3  (Focusing Electrode)-to-Cathode  (Of Each  Fun)  Voltage       .......   16.8  %  to 20 g?a

Gird #e#f>t€o:F7%t€::#:£gn;afats.tt+#€hu§o[uE r =   Ho..=tho.de  :o:Cage

Grid No.  2-to-Cathode Voltage  (Each Gun)

E:ienK) :jfrc[u6£; vDo:tssfgf:I ¥:js';::Scu::]#   N.°..  1.-t?-fat.h?d:  .V:lt:g:
GrjdF¥r°V:s-::isaxtt[::t:o¥°:iaFgoecL€::hR€s::I)whencircuitDesignutlllzes

Grid  No.  2-to-Cathode voltage  (Ec2K)  of 200 Volts      ......

GrjdF¥r°V:s-::igxtt|::t:o¥°;iaFgoect::£hR:s::r)whencircuitDesignutlllzes

Grid No.  2-to-Cathode voltage  (Ec2K)  of 550 Volts      ......

of Ec4k Each Gun Volts

130to    370 Volts

355  to  1010  Volts

-45  to -loo Volts

-96 to -246 Volts



EiE

ft

EQUIPMENT  DESIGN  RANGES  (Cont'd)

Variation in Raster Cutoff Between Guns in Any Tube

Grid  No.  3  Current         ..............
Grid  No.  2  Current  (Each  Gun)      .........

21FBP22
21FJP22
21FKP22

SYLVANIA

21CYPZZ, 21CYP22A,

ZIFBPZZ,  21FIP22,

21"P2Z
PAGE  3

±2La#£oAwV:srta€eut°offfHJ£Fue::

-45 to +45 „a
-5 to +5 „a

21CYP22A
(85oo°K +  27MPCD)

42                          49 Percent
28                            18  Percent
30                           33  Percent

1.4                                  1.5
1.5                                 2.7

y8 In.                 J€ Inch

0.005  In.4             0.cos  Inch4

± % In.              ±1/4 Inch

Shift of
±% In.

Shift of
±5/8Inch

For All Types
20,000                   25,000 Volts

3360 to 4000      4200 to  5cOO volts

130to    370         130to    370Volts

355tol010        355tol010Volts

-45 to -100       -45 to -loo volts

-96to-246       -96to-246Volts

in  ;rae°r to minimize the  possibility of damage to. th_e  tube  caused  by a. mop€ntqry internal arc,  it is  recom-

Perce&tha,8t:o°ffg?8:%]KA+°2d7eMCpu€rBn{ciEP€;i::dibnyatEsa:±fr2n8it?¥P±°.g::;

Red   Gun       .........................
Blue  Gun           ........................
Green  Gun       ........................

Rat£°E:cfhc€t::dt:S::rdeunct:#Zpt]:CaoL}93oooK+27MPCD

Red  to  Green       .....................
Rc.d  to  Blue           .....................

S{::;:::E:s:epre::antt;:I;ntgos:rrpercot;:fefnbAyntyheD±roe,c,to£:Tngcoin;o;e;ts.:

#:r:fLy*:us8¥e¥e:q:u:;esgopL]astE]dacpehmoes:thso:fDBo?¥rTorsL°S.`nAny.D.Lr:Ct:°n
hater&:f-rt:;¥cV€e)r?grin:8xe]¥:h8::efaetee:aTg£LeftfoorfcB|Lu°erE:ar:ja?dDyn:mLC.C?n:

Rad£;I:f§tna::cr%:gv#;8:ce:aAfts:reEfj[Zstmcnthasbeenmadeforoptimum

Color purity and Dynamic convergence  (Each Beam)         .....

EXAMPLES  OF  USE  DESIGN  RANGES

§:::d_ge;i:a;i:;°:C§u::t:nf8s:t:I::v;:i;i:g;e}z(:§a:£rtL:°udfe)o(°Lf.t:::hat:oudne):::::::of

Grid No.  2-to-Cathode Voltage  (Each  Gun)
When  Circuit  Design  Utilizes  Grid  No.   1-to-Cathode  Voltage  of
-165  Volts  for Raster  cutoff   .................

Grid F¥r°. ;;::;fqihx:£dnectYo°£tagfe (FEoaccuhse€uR)aster  when   Circuit   Design

Utilized  Grid  No.  2-to-Cathode voltage of 200 Volts     ......

GrfdF¥[O. v[j-st::f|Et:£i:tyoon]taogfe £Eoaccuhse€uR)aster  when   circuit   Design

Utilized  Grid  No.  2-to-Cathode voltage of 550 Volts     ......

LIMITING  CIRCUIT  VALUES
High  Voltage Circuits

P,!`::da:gotfee-pGor;der¥:;;,;,°tE:rG:i£Piyo?e5::I:::t[je:i::ad::::rhgoyuizpbe;limited
mended that the anode power su

::;?5uifr:;:i:tj:izingawell-regulatedanodepowersupply,thebridNo.5circuitresistancesnouiaDeiimitcQ

LOW 8[:Ltafeo.Circc:itcsuit Resistance  (Each  Gun)    ................                            0.75  Megohms  Max.

When the cathode of each gun is  not connected  directly to the heater,  the Grid No.  1-to-Heater Circuit, and

i:;aa:,aot;::d:iict;;r:::tE:Pi;tla:ti::iss:h::;ee:oae:n?t:r::;e;#::u:s:::i::S;:I:rtou;I:aac:ut:ri::tnrt::frpy=ji:t::tnEa:n:r:cro#hri::i;p;:Lie-



SYLVANIA
21€YP22, 21CYP22A,

ZIFBPZ2, ZIFJP22,

21"P2Z
PAGE  4

NOTES :

45°£B;e#reroairbr:rri;Ub#1oe]re#'areg#Sei#beu°stubtibge3b"4c';:l#c#ee;]#oPP,-lbyetbe,rgrmbznu:]],a(#Sud;#]ey%nrmd,lee;]u,t]#:)e;`tl;rz;ct#;C;!###reocd°e"#eerc#rearie"St°"f

GENERAL  CONSIDERATIONS

idiR;:iEi=AfaTkf:T:N¥ee¥a:Tg:::::g:c:a:u|ii::be::bntj:er:sx.a-:rr:ed:::I::yg:::e::u:r:d::eey::atd:;o::pa:s:to:::,ifi:::p:ss:lag:,:.I:n:Ja:r7:::r:oli::p:r::d:

u
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A

OUTLINE
21CYP22,  21CYP22A

HORIZONTAL   a.    i

sEPcATY5k-

EXTEF`NAL
CONDUCTIVE

COATING

-20i8 ± t)-

5030'
LINE      SEAL   LINE

+I\\

\                           .562" R. +ii'4# ±fa.J2.322

1'5i3.

3.                       Iu         ,/
-20E" MAxiT '-

¥::NX,o|;f2.'5I-21

J4,7::x?  -J
I

4EEEEjrfe  LNI      ++.6wi
RADIAL-CONVERCINC

POLE    PIECES

LATERAL-CONVERCINO
POLE    PIECES

BASE    812-131

.SYLVANIA

ZICYPZZ,  ZICYPZZA,

21FBPZ2,  21FJPZ2,

21FKPZ2
PAGE  5



SYLVANIA
21CYP22, ZICYP22A,

21FBP2Z,  21FJPZZ,

21"P22
PAGE  6

OUTLINE
21FBP22

HORIZONTAL   q    i

MOLD-
MATCH    LINE

sE%ATY5k-

EXTERNAL
CONDUCTIVE

COATING

iEAL  LINE     I 5.sol
+I

.562dR.t«

+#1.4fi:a. ±fe.'3,52T2l   u       ,/   I./
2+.MAX.

I±¥2.„/,-
3i.W,N.

4=Efrc-EFT±T6ff=R
Ft^Dl^L-CONVER6"6        ^5.

POLE     PIECES

LATERAL-CONVEFt6INO
POLE    PIECES

BASE    812-131

u



SYLVANIA
21CYPZ2,  21CYP2ZA,

21FBP22,  ZIFIPZ2,

21"P2Z
PAGE  7

OUTLINE
21Fjp22,  21FKP22

HORIZONTAL   q   i

INTEGRAL   GLASS

SAFETY   PLATE   `

sEPcATY5k`

EXTERNAL
CONDUCTIVE

COATING

a,

MOLD-
MATCH    LINE       SEAL  LINE    | r5;30` ,I- 2i7.      +3d

=fa.2J.

Ji.32

t,

lT4'lu,/ T6
-/

2±.MAX.
I±¥2.2L''32- 32    2

3+.-.}' •lo

4=Erfc-ETFT±=6j[R
RADIAL-CONVE RGINC

POLE     PIECES

LATERAL-CONVERGING

roLE   piECEs

BASE    812-131
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AS`'IN'Lfty       engineering  data  service       2Si-i-:\P:4
CHARACTERISTICS

GENEEL DATA

E:i::it:8nM#:gd  :   :   :
DedeE::£zoAnntg!es.CaFpr.oX..)

3:::i::lal:    :    :    :    :
phosFPEu=[e:ccice.......

P:rsist:ence....
Faceplate.........

Light Transmittance (approx.)

Bulb
Base.      .

3;aesii:ft(ap.pr;x.,

r`

Ei=

ELECTRICAI, DATA

E:::::!=1::gte   :     :     :     :     :     :     :     :     :     :

Eieraet€t::¥to::g;:PrA:iemo¢'a::.C±i::tc;eosd(e??Pr;X.)

Grid No.  I  to All Other Electrodes  .     .
Extcmal Conductive Coating to Anode2

MECHANICAL DATA
Minimum Useful Scrccn Dimensioris

(Maximum Assured)  .......
Minimum Useful Screen Area
Bulb Contact (Recessed Small C;vi.ty ta;)  :

.     .   Electrostatic
•     .     .    Magnetic

Alumlnlzed:j!B:::::;
...    White

Short to Medium
Gray Filter Glass

....       76Percent

I            6.3  Volts
o.6±5?:Se?opne::

5  Ill(i
6wf

.        2500 #Hf             Max.
2000 H44f              Min.

19% X  15If6 Inches
262 Sq.  Inches

J|-21
J17l Gl or Equivalent

.....    87-183

.....         8HR
20 Pounds

RATINGS
MAXIMUM RATINGS  (Absolute Maximum Values)

Anode voltage     ...........

;:;i;i!:c:::i;I:¥I;e!j;;;al:I:e:

Positive peak value   ........
Peak Heater-Cathode Voltage

HeatBru¥:;as¥c¥o:nm:s:tph.pRe::::C:::tcoaihx:g:d

Heatfrftf;sTtq:]ep£Lstnht Rwe:::c-tupop€:[t°hdode.    :    :

TYPICAL OPERATING CONDITIONS
Anodevoltage    .     .

§:::¥§:¥§:::i::::u::::Sforcutoff3

CIRCUIT VALUES
Grid No.  1  Circuit Resistance     ......

19,800 Volts         dc

-550 to  +1100 Volts
550 Volts

.      .           154Volts
220 Volts

0 Volts
2 Volts

450 Volts
200 Volts
200 Volts

•     .17,000Volts
.       Oto400Volts

300 Volts
-35 to -72       Volts

dc
dc

dc

dc

1. 5 Megohms Max.

QUICK    REF[R[NO[    DATA

Television  Picture  Tube
21"  Direct  Viewed
Rectangular Glass Type
Lightweight  Tube
Spherical  Faceplate
Gray  Filter  Glass
Aluminized  Screen
Electrostatic  Focus
1 loo  Magnetic Deflection
11/8" Neck Diameter
No Ion Trap
External  Conductive  Coating

--_-----i--

'L  63  G5

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK

Prepared and Released By The
TECHNICAL  PUBLICATIONS  SECTION

EMPORIIJM.  PENNSYLVANIA

DECEMBER,   1957

PAGE  1  OF  3



SYLYANIA

21D[P4

PAGE  2

NOTES:
]#r:eL!t;:sr#;"#fe#q#PPLpt,L¢oy#€ndr;;i:(:3!)nf:d)an;ts:i;;Jr'r;a#eeeddr#auat¢te'€r¢rhvvof;#gb#d;o;L¢:d#bca,u:,t°bsecJor:a;a;Jd:a;nfg;troefrt°:!#nubtbe8°b#£t°efrt¢bn€]'edrt¢ee:#¢#erd

2.   Extern4¢l  conduct6ue  co¢iirig rnttst be  ground8d.

3.  Visual  exlinct6an  of  focttJed  rast8r.  Extinct6ori  of  Stat6an¢ry  focttsed  spot  will  require  that  tbele  ualttes  be  4ibout
5  volts mre aegat4vc.

WARNING:
xe`orxpa,f:;a:;do¢¢c,v'o€c,olt::,esbff#!fert#,|:b:fben::e:;%1et#'Ofe¢C9'bcargt#:;ttbpeo#%##ee;Jof#ar::#u'munttdf%##o#%€



SYLYANIA

21DEP4

PAGE  3

-I  4}.±1-

•:        -`- TtorrfufJirinI--,i,::5_±!WIN'

T2-8

a9L'NlITOM

IL,g.y..575,X.

TUSEFULSCREEN   AREA

lJ

SEALA-ADOT

9i®.M,N

2o!.± !.

5.       43'-I
Ii.R285.Ri     MOLD   MATCH+/ li.   4!.
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GENERAL  DATA
Focusing  Method
Deflection Method

CHARACTERISTICS

.....    Tri-PotentialElectrostatic

Deflection  Angles  ( Approx.)
Horizontal.........
Diagonal..........

Vertical..........

Phosphor...........

Fluorescence.........

Persistence.........

Faceplate...........

Light Transmittance  (Approx.)       .    .

•...        Magnetic

•.....        105Degrees

......        110Degrees

......          87Degrees

.     .        AILiminized p4

.....        White

.     .    ShorttoMedium

.     .   Gray  Filter  Glass
•.....           76Percent

OuloK   R[F[RENOE   DATA

Television  Picture  Tube
21"  Direct  Viewed
Rectangular  Glass Type
Spherical  Faceplate
Gray  Filter  Glass
Aluminized  Screen
Tri-Potential  Electrostatic  Focus
1 loo  Magnetic  Deflection
No Ion Trap
External  Conductive  Coating
Short Neck
Lightweight Tube

-,-

ELECTRICAL  DATA
Heater  voltage    ...........
Heater current    ...........
Heater warm-up Timel    ........
Direct Interelectrode Capacitances  ( Approx. )

Cathode to All other Electrodes   ....
GridNo.1toAllotherElectrodes   .     .     .
External Conductive Coating to Anode2    .

6.3  Volts
0.60 ± 5%  Ampere

11  Seconds

5   vlrf
6wf

.        2500##f     Max.
2000  „prf     Min.

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

Height     .     .     .
Width     .    .    .
Diagonal       .     .
Area....

Neck Length   ..........,
Overall  Length    .........,
Bulb          ...........       '       I

Bulb  Contact  (Recessed  Small  Cavity  Cap)
Base.............

Basing....

Weight  (Approx.)

.....      151/i6Inches

•....      191/i6Inches

•....        20%Inches

.....            262Sq.Inches

•...   3%6±t/8Inches
.     .     .121%6±%6Inches
.     .    T171Gor]171K

•....          J1-21

.....    87-208

•.........             8JR

20  Pounds

RATINGS
MAXIMUM RATINGS ( Absolute Maximum Values ) Grid Drive Service

Anode  voltage    .........
Grid No. 3 Voltage   ( Focusing  Electrode)
Grid No. 2 Voltage    ........
Grid No. 1 Voltage   ........

Negative  Bias value      .....
Negative peak value      .....
Positive Bias value    ......
Positive peak value   ......

22'000  Volts
700  Volts
600  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During warm-up period Not to Exceed 1 5 seconds         450 Volts
After Equipment warm-up period    .....          200  Volts

Heater positive with Respect to cathode   .....          200  Volts

H          8-JR            H

SYLVANIA
ELECThoNIC  TUBES

A  Division  of
Sylvania  Electric  Products  lac.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret]ared  4ned  Relea]ed  By  The
TECHNICAL  PUBLICATIONS  SECTION

EMPORIUM,  PENNSYLVANIA

APRIL,   1960

PAGE   I   OF  2

File  Under
ThLEvlsloN  plcruRE  TUBEs



SYLVANIA
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PAGE  2

TYPICAL  OPERATING  CONDITIONS   (Grid Drive  Service)
Anode voltage   ....................
Grid No.  3 Voltage for  Focus   ................
Grid No. 2  Voltage3    ..................,
Grid No. 1 Voltage Required for cutoff 4     ...........

CIRCUIT  VALUES
Grid No.  1 Circuit Resistance

16,000  Volts
0 to +400  Volts

500  Volts
43 to -78 Volts

1.5  Megohms Max.

NOTES :
1. Heater u)arin-%P Si!ne il clef iced aS ibe lime Teg"4red f o! the uolidge across tb? bpater !o .reach. 80.q4o of i.be rat.ed be.at.er

volSdge  after  ;Pplying foirr  (4)  time!  rated .irgater Volt.age ¢o..a .cjrc`tt.iS c?nlbSt¢n`g.of the i„be beater in Series ouiib  a
res¢Si-arc-e  eqtt;I i-o Sirr6e  (3)  times the rated f oegter uoltdge di4)ided by ¢be rated beater curent.

2. External  condttctive  coating in"St  be  grqunded.
3. Br¢gbSueH  ed  resohaion-improve  Jitb  increase  ¢n  Grid  No.  2  uoltdge.  A  in;indriun  ualtte   of   400  uoleS   is

recommended.
4. Vi,Sttal  extinction  of  i octtsed rdSier. Exlinct4on of  Std{tionary  I octtsed  SPoS  will  req%ire  tb¢¢  tbeSe  ualttes  be  dboeei  5

uolts more negative.

WARNING:
X-ray  prddi,¢ii,on  Sbielding.in_ay  be. ne_ces]ary  to` Pro.i?c?  agaSn]t  ?o:sable  ganger  ?i `P,erspnal inj?r.y  ,fr?in proTl,op§e!_
expo;rmpre ¢S  close range `if ibJS _tttbe i,S  ope;ated -at bigbe;than ;be mavaefacture/S  Maxinun Rated  Anode V oltage
or  16,000 uchI, wb6cbetyer is lels.

(NOTE   21

DIAGRAh4  NOTES :
1.  Reference hone 4S determined, by  Plane C-C'  of  JEDEC No.`126  Reference  I,ii'ie  Gauge,  when  the  galttge  is  §eated

ag¢6nli ibe  bulb.
2.  b;ale Pin No. 4 digns ouiSb  horizontal ceiQSerli,ne (A-A')  wiSbin 30°  dad 61  on  Sdime  Side  ds  anode  co7iiact,  J1-21.

BEE



CHARACTERISTICS

GENERAL  DATA
Focusing Method      ..........

Deflection Method    ..........

Deflection Angles  (Approx. ) *
Horizontal...........

Diagonal...........

Vertical............

Phosphor.............

Fluorescence..........

Persistence...........

Faceplate.............

( Gray  Filter Glass Safety  Plate  Laminated
Directly to Face of Tube)

Light Transmittance of Faceplate Assembly
(Approx.)..........

ELECTRICAL  DATA
Heater  voltage       .........
Heater  current       .........
Heater warm-up Timel      ......
Direct lnterelectlode Capacitances  ( Approx. )

Cathode  to All other Electrodes    .     .
Grid No.  1  to All Other Electrodes    .
External Conductive Coating to Anode2

MECHANICAL  DATA
Minimum  Useful  Screen  Dimensions

( Maximum Assured )
Height        .     .     .
Width         .     .     .
Diagonal    .     .     .
Area....

Neck.Length      .     .     .
OverallLength  .     .     .
Bulb......

Safety  plate   ...........

Bulb Contact  ( Recessed Small Cavity Cap)
Base.............

Basing............

Weight  (Approx.)      ........

.          Electrostatic
•     .          Magnetic

....            76Degrees
•...            87Degrees
....            62Degrees
.    Aluninized p4
.     .     .         White
Short  to  Medium
.      Bondedshield

40  Percent

6.3   Volts
0.60 ± 5%   Ampefe

11   Seconds

5   4quf

6   p,lLf

•         2500  wf             Max.
2000  „„f             Min.

•...            15%Inches

I...         19%6Inches

•...         22%6Inches

282   Sq.  Inches
.     .      51/2±%c,   Inches

.           19L%2 ± 7/16   Inches

.     C187Exp.No.2
FP198A  or  Equiv.
•...            J1-21

....         86-63

12L

35   Pounds

*Diagonal Deflection Angle is equal to that of earlier registered 21" tubes

generally known  as 90°  types.  Horizontal  and  vertical  deflection  angles
are  less.

OuloK   REFERENCE   DATA

Television  Picture  Tube
23"  Direct  Viewed
Rectangular Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray  Filter  Glass
Aluminized  Screen
Electrostatic  Focus
9o°  Magnetic  Deflection
No Ion  Trap
External  Conductive  Coating

HH

lq:1

SYLVANIA
ELECTRONIC  TUBES

A  I)ivision  of
Sylvania   Electric   Products   lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prepa;red  and  Relealed  BT  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

AUGUST,   1960

PAGE   1   OF   3

File  Under
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SYLVANIA

23ACP4

23TP4

PAGE  2

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)   Grid  Drive  Service

Maximum  Anode  voltage     ............
Minimum  Anode  voltage      ............
Grid No. 4 Voltage  (Focusing Electrode)     .......
Grid  No.  2  Voltage        ..............

Grid No.  1 Voltage
Negative  Bias  value       ............

Negative  peak  value      ............
Positive Bias value    .............

Positive  peak  value        ,...........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up  Period  not  to  Exceed  15  Seconds
After Equipment warm-up period    ......

Heater  positive with  Respect  to cathode       .....

23TP4                       23ACP4
22,000                       18,000   Volts
12,000                         8,000  Volts
...- 550to+1100Volts

550   Volts

TYPICAL  OPERATING  CONDITIONS  (Grid  Drive  Service)
Anode  voltage     .........
Grid No. 4 Voltage for Focus    ....
Grid No.  2  Voltage       .......
Grid No.  1  Voltage Required for Cutoff3

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance    ....

16,000  Volts
0 to +400  Volts

300  Volts
-35 to-72  Volts

1.5  Megohms Max.

NOTES:
1.  Heater ouarm-ttp tiune 6]  defroed ds  the time req%Spred f or  the  4)ol¢age  across  ¢be  beater  to  redcb  80q{o  of  the  r¢led

be¢ler  vohage  ¢fler  applying  i o%r  (4)  tianes  rd;ted  beater uolidge to a cdrcttit con$6]ting of the ittbe beater in Series
aviib  a rest,Stance  eqfl}al  to  ibree  (3)  ti;mel  ike  r¢led  bedler uoitage di4iided by the r¢led beater  curreyi:i.

2.  External  condttcSi4ie  coating  un%Sl  be  grounded.

3.  Visttal  extinction  of  focttsed  roster.  Exlincii,on  of   ltat6onary  focttsed  SPo¢  will reqttire  thai  ¢bese  uahael  be  abot41
5  ayoli] unore ttegdtive.

WARNING:
X-ray  radiation  §bielding  unay  be  nece§§ary  lo  Protect  dga4nSi  Possthle  d,anger  of  Pe7§onal  injury  from  Prolonged
exposure  at  close  range  if  ibil  iul)e  i5  operated  at  bigber  ¢ban the  maanfdciurer'S  Maxi,un%m R¢led  Anode Vohage
or  16,000  uolt], wbicbever is  leIS.
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DIAGRAhl  NOTES :
1.  Reference  line  6S  determined  by  Plane  C-C'   of  JEDEC No.116 Reference Line Gattge, when ibe  gattge is  Sealed

again`St ike bulb.

2.  Bale  Pin No. 6  digns  owiib  borizon¢al  cenierline  (A-A:)  uiiibin 30°  dad 6S  on Sa;me  Side  aS  anode  contact, J1-21.

3.  PldmeS  Perp.end6cular  lo  ittbe  4ixi,§  a4ed  paSSing  lbro%gb  Points X,Y  arid Z  are located as  fouoowS..

Plane  iangeni  to  arooun  of  face  lo  Plane  of  X..  J5g"  Noun.

Plane  of  X  io  Plane  of Y = .463" ± .030'' .

Plane  of  X  io  Plane  of  Z = .970" ± .030" .





CHARACTERISTICS
GENERAL  DATA

Focusing Method  ....

Deflectiofl  Method     .     .     .

Deflection Angles  ( Approx. )

Horizontal....

Diagonal.....

Vertical.....

Phosphor.......

Fluorescence....

Persistence....

.   Electrostatic

•     .  Magnetic

•......     81   Degrees

Faceplate...........

( Gray Filter Glass Safety Plate
Laminated Directly to Face of Tube )

Light Transmittance of Faceplate
Assembly  (Approx.)     ....

ELECTRICAL  DATA
Heater voltage ....

Heater current ....

Heater Warm-up Timel .

•....    92  Degrees

.....    66Degrees

.   Aluninized p4

....  White

Short to Medium

.    Bonded shield

.    40  Percent

6.3  Volts

.     .     .    0.60±5%  Ampere

11  Seconds

Direct Interelectrode capacitances  (Approx.)     ....                 5  wf

Cathode to All other Electrodes ........                   6  prquf

GridNo.1toAllotherElectrodes .....     `.     .           2500  pprf            Max.

External  conductive  coating  to  Anode2     ....          2000  p+f           Min.

MECHANICAI.  DATA
Minimum Useuful Screen Dimensions  (Maximum  Assured)

•.........             15%Inches

•.........      195/16Inches

..........     225/16Inches

282  Sq. Inches

..........  6±3/16Inches

.......    1813/16±7/16Inches

........ ]187DorEquiv.

•......  FP198AorEquiv.

Height......

Width......

Diagonal....,

Area......

Neck  Length    .....

Overall Length .....

Bulb.........

Safety  plate  ......

Bulb contact  (Recessed small cavity cap)    .....         ]1-21

Base..................86-203

Basing.................12L

Weight  (Approx.)     .............           341/2  Pounds

OuicK   nEFERENOE   DATA

Television Picture Tube
23"  Direct Viewed
Rectangular Glass Type
Spherical Faceplate
Bonded  Shield
Gray Filter  Glass
Aluminized  Screen
Electrostatic  Forum
92 °  Magaetic  Deflectiofl
No Ion Trap
External Conductive  Coating

SYLVANIA
EI,ECTRONIC  TUBES

A  Divisioa  Of
Sylvania  Electric  Products  Iac.

PICTURE TUBE OPERAThoNS
SENECA FALLS, NEW YORK

Prepared   and  Rel,ea}5ed  By  Tbe
TECHNICAL  PUBLICATIONS  SECTION

EMPORIUM,  PBNNSYI.VANIA

JUNE,1961

PAGE  1   0F  3

File  Under
TELEVISION  PICTURE  TUBES



§YLVANIA
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RATINGS

MAXIMUM RATINGS  (Design Maximum Values )  Grid Drive Service

Anode voltage ...............

Grid No. 4 Voltage  ( Focusing Electrode)  ......

Grid No. 2 Voltage    .....

Grid No.  1 Voltage

NegativeBiasvalue    .    .    .

Negativepeakvalue   .    .    .

Positive Bias value ....

Positive  peak  value    ...........

Peak Heater -Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period not to Exceed 15 Seconds

After Equipment warm-up period .....

Heater positive with Respect to cathode .....

.......     Max.     25,000Volts

Min.12,000  Volts

.......- 550to+1100Volts

550  Volts

TYPICAL  OPERATING  CONDITIONS   (Grid  Drive  Service)

Anode  voltage  ...................

Grid No.  4 Voltage for Focus  ..............

Grid No.  2  Voltage    .................

Grid No. 1 Voltage Required for cutoff 3    ..........

CIRCUIT  VALUES

Grid No. 1 Circuit Resistance    .............

155  Volts

220  Volts

0  Volts

2  Volts

450  Volts

200  Volts

200  Volts

•        20'000  Volts

. 0 to +400  Volts

300  Volts

-35 to-72  Volts

dc

dc

1.5  Megohms Max.

NOTES:

1.  Heater warm-ttp time is defroed ds ibe lime required for the uoliage  acroSS  lbe  beater So  reach  80q4o  of  the rated beater
ayolldge  after  applying  four  (4)   tianes  rated  beater  4/oltage  lo  a  circtti;i  con]6Siing  of  lbe  ittbe  bea;ier  in  Seriel  wiSb  a
resiJiance  equal  lo  ibree  (3)  lim'ees  ike  rc%led  beater  voltage  divided,1gy  ike  rated  bec¢Ser  cttrrent.

2.  External  condeclive  coating uneeSt  be  grounded.

3.  Vi§ttal  extinci6on  of  focttled  rd]ler.  Exlinclion  of  Sldl6onary  f oceesed  SPoS ouill require  tba¢  ¢bese  values  be  abott$  5  nyohs
more  uegd;Si4)e.

WJENING:
X+ay  radieli,on Sbielding may  be neceslay  lo  ProiecS  dgainSt Possible danger  of Personal injury  fro7n Prolonged expoSure
at  close range if  ibi,S  taebe is  operated at  b4gber lbdm ike manufacSureds  Ma;)cimuan  Rated  Anode Volidge  or  16,I)00  voli§,
avbicbeuer  6]  leIS.
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DIAGRAA4  NOTES :

1.  Reference line i,I  d,eteririned  by  Plume  C-C'  of  JEDEC  No.116 Reference Line Gattge, ouben the  gdttge is  Seated against
ike bulb.

2.  Base  Pin No. 6  digns  owiib  borriontal  centerline  (A-A:)  wi;lbin 30°  and is on ]d"ze Side cts anode contc4ct, J1-21.

3.  Planes  Perpendicular io tt4be  cix6]  clad Passing tbroaegb  Poinl] X,Y  dad Z are located, d] f olloows:

Plane  iangeni  I;o  croavn  of  face  I;o  Plane  of  X:   ]58"  Nom.

Plane  of X to Plane  of Y = .463" +- .030" .

Phone  of  X to  Plane  of  Z = .970" ± .030" .





CHARACTERISTICS

GENERAL  DATA
Focusing Method   .
Deflection  Method
Deflection Angles  ( Approx.)

Horizontal.........
Diagonal..........
Vertical..........

Phosphor...........
Fluorescence.........
Persistence.........

Faceplate............
Light Transmittance at Center ( Approx. )

ELECTRICAL  DATA
Heater voltage ..........
Heater current ..........
Heater warm-up Timel .......
Direct Interelectrode Capacitances  ( Approx. )

CathodetoAll otherElectrodes.     .     .
Grid No. 1 to All Other Electrodes . `  .
External Conductive Coating to Anode2

n

.     .   Electrostatic
•     .     .  Magnetic

.....     80Degrees
•....     92Degrees
.....     65Degrees
.   Aluminizedp4
....  White
Short to Medium
Gray  Filter Glass
.....     78Percent

MECHANICAL  DATA
Minimum Useful Screen Dimensions ( Maximum Assured )

Height...............
Width..........-..-.
Diagonal..........
Area...........

Neck  Length     ..........
Overall  Length  ..........
Bulb.............
Bulb Contact  ( Recessed Small Cavity Cap)
Base.............

Basing............

Weight   (Approx.)      ........

15%  Inches
191/4  Inches

.    22  5/16  Inches
278  Sq. Inches

5.1/2 ± 3/16  Inches
.18±3/8  Inches
•         J187C
•             J1-21
.       86-203

12L
27  Pounds

RATINGS

MAXIMUM RATINGS  (Design Maximum Values)  Grid Drive Service
Maximum Anode voltage   .....
Minimum Anode voltage    .....
Grid No. 4 Voltage  ( Focusing Electrode)
Grid No.  2  Voltage    .......
Grid No. 1 Voltage

Negative  Bias  value    .....
Negative peak value    .....
Positive Bias value ......
Positive  peak  value     .....

Maximum  Heater  voltage  .....
Minimum Heater voltage    .....

•     .        22,000Volts
.     .         12,000  Volts

-550 to +1100  Volts
550  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode During

Warm-up Period not to Exceed 15 Seconds
After Equipment warm-up period.    .    .

Heater positive with Respect to cathode.    .    .

450  Volts
200  Volts
200  Volts

QUICK   R[F[R[NCE   DATA

Television Picture Tube
23" Direct Viewed
Rectangular Glass Type
Spherical Faceplate
Gray Filter Glass
Aluminized Screen
Electrostatic Focus
92 a Magnetic Deflection
No Ion Trap
External Conductive Coating

HH
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SYLVANIA
ELECTRONIC  TUBES

A  Division   of
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PICTURE TUBE OPERATIONS
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SYLVANIA

23AHP4
PAGE  2

TYPICAL  OPERATION  CONDITIONS   (Grid  Drive  Service)

8:£°dd&¥°4]t#:t;ge.fo;Fbeu.s   :    :    :    :
Grid No.  2  Voltage    .......
Grid No. 1 Voltage Required for Cutoff 3

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance ......

16,000  Volts
0 to +400  Volts

300  Volts
-35 to -72  Volts

1.5  Megohms Max.

NOTES:
1.  Heater  u/dirm-asp  tiime  i]  defroed  as  lbe  i4pe_e req%ire_d  I or  ¢be uoltdge  act.oS: ike .b?¢ler .to .reach  ?Oq¢o  .of  lb.e .rated  foeater

tye°q'%%e,oof,'ber%£(P3}Jt%*#b:4r)%:%ebse%redvob,e%tgder%%#3itb°yd,;:%;te;°bnes%'et,nc8u°,frfte.tubebeaterinserieswitbdteli5tance

2.  External condttciiue co¢Sing mtt]t be groundnd.

3.  Vilttal  extinction of  focttled rdsier. Extinction  of  s¢¢lionary  foctt§ed  Spoi will req"ire  lbat  ibele  ualaees  be  dboae¢  5  uoll§
more negati4/e.

WARNING:

i;or_%_:¢Z¢gde't¢°f:,Sbbt:e%u6bne8%ypebr%Cea]ts¢b%g|°erp;%%t,#:a%:%f°%ub%,ds%rx4°%„P%Sff%ei%%%|re°tt,%::n§,ed]e6;oPo°gu%,%,
wbicbeuer 4S lell.
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( NOTE  2 )

a        DL:%#e*¢:e#£;erunind by plene c.C' of ]EDEC No. 116 Reference Lie Gauge, when Sbe gattge 6ueated agch„
be bulb.

2.  Bd§e Pin No. 6 aligns with borizonial cemierline (A-A:) uiiSbin 30°  and 6S  orb Saane Side as  anode  coritaci, J1-21.





CHARACTERISTICS

GENERAL  DATA
Focusing Met,hod   ......
Deflection Method      .....
Deflection Angles  (Approx.)

Horizontal......
Diagonal.......
Vertical.......

Phosphor........
Fluorescence......
Persistence......

Faceplate.........
Light Transmittance  ( Approx. )

Tri -Potential  Electrostatic
•.....   Magnetic

.......         102Degrees

.......         114Degrees

.......           86Degrees

....   Aluminizedp4

.......  White

.     .     .     ShorttoMedium

.     .     .    GrayFilterGlass

.......           78Percent

ELECTRICAL  DATA
Heater voltage ...........
Heater current ....  `   .......
Heater  warm-up  Timel     .......
Direct lnterelectrode Capacitances  ( Approx. )

Cathode  to All other Electrodes    .     .     .
GridNo.1 toAllotherElectrodes.     .     <
External Conductive Coating to Anode2  .

6.3  Volts
:     :     .0.60±5%  Ampefe

11  Seconds

5   pr„f
6   lAul

•     .     .           2500wf            Max.
2000  wf           Min.

MECHANICAL  DATA
Minimum Useful  Screen Dimensions  ( Maximum Assured)

Height...........
Width...........
Diagonal..........
Area...........

Neck  Length     ..........
Overall  Length  ..........
Bulb.............

Bulb Contact  ( Recessed Small Cavity Cap)
Base.............

Basing............

Weight   (Approx.)      ........

.     .     .            151/8   Inches
191/4  Inches

:     :     :     225/16Inches
282  Sq. Inches

:     .   3.9/16±1/8`Inches
1213/16 ± 5/16  Inches
•      .      .          J187B
•       .       .              J1-21

.     .     .       87-208
8JR

25  Pounds

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values)  Grid Drive Service

EiiE

Maximum Anode voltage   .....
Minimum Anode voltage    .....
Grid No. 3 Voltage  ( Focusing Electrode)
Grid No.  2  Voltage    .......
Grid No. 1 Voltage

Negative  Bias value    ....     :
Negative peak value   .....
Positive Bias value ......
Positive  peak  value    .....

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period not to Exceed 1 5 Seconds
After Equipment warm-up period     ....

HeaterpositivewithRespecttocathode.    :    .     .

22,000  Volts
12'000  Volts

700  Volts
600  Volts

155  Volts
220  Volts

0  Volts
2  Volts

450  Volts
200  Volts
200  Volts

OuloK   REFERENCE   DATA

Televisiofl  Picture  Tube
23"  Direct Viewed
Rectangular Glass Type
Spherical  Faceplate
Gray Filter Glass
Aluninized  Screen
Tri-Potential
Electrostatic  Focus
1 14°  Magnetic  Deflection
No Ion.Trap
External Conductive Coating
Short Neck

H           8-JR           H

SYLVANIA
ELECTRONIC  TUBES

A  I)ivisioa  of
Sylvania   Electric   Products   Inc.
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FEBRUARY,   1961

PAGE   I   OF   3

File Under
TELEVISION  PICTURE  TUBES



SYLVANIA

23AKP4
PAGE  2

TYPICAL  OPERATING  CONDITIONS   (Grid  Drive  Service)
Anode voltage  .....................
Grid No.  3 Voltage for Focus    ................
Grid  No.  2   Voltage3       ..................
Grid No. 1 Voltage Required for cutoff 4    ............

CIRCUIT  VALUES
Grid No.  I Circuit Resistance  .

16,000  Volts
0  to  +400  Volts

500  Volts
43 to -78  Volts

1.5  Megohms Max.

NOTES :
1.  Heater owarm-ttp  time  6S  defroed  as  the  lime reqttired f or  the  voltage  dcrol§  the  beater  lo  reach  80q¢o  of  the  rated  bed;ler

aychage after applying f our (4)  iiuneS rated beater uollage to a circeeit consi]ling of the t"l]e beater in §eries wiib a re]iStdnee
equal io three (3) times the rated beater uchage did/ided by ibe rated beater  c%rrent.

2.  External  cond%cti,ue  coating m%]t  be  grounded.
3.  Brigbtne]]  arid resolttlion ii'nproue wi,ib increase in Gnd No. 2 V olid;ge. A mi,nimurn ualtte of 400 uoli] i] recounmended.
4.  Vilttal  extincl4on  of  foce4Sed  ra§ter.  Extinction  of  Sidtionary  f ocaesed Spot owil:I reqttire  lbat  tbe]e ualtteS  I?e  about  5  uolls.

more  negai¢iue.

WARNING:
X+ay radiation Sbielding may be necessqpry to Protect ggdenst P?I:idle danger  of Personal i_njury I_tom Prolonged e.xPo]ure _at
cl,ose  range  if  ibis  i%be  4s  operated  at  bigber  than the  manttfdciurer']   Mdximun  Rated  Anode  Voltage  or  16,000  uoll!,
wbicbeuer is less.
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DIAGRAhd  NOTES :
1.  R.efe!ep.ce line il deiemined by Plane C-C:  of  JEDEC No.126 Reference hi,ne Gattge, when lbe gaaege 6S Seated dgaln§l

F`                 2.'3eas!"P'2 No. 4 aligns ouiib borizonial centerline (A-AI) avilbin 3o°  dad is on Same I;e amnode c-oni:i, J1-21.
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CHARACTERISTICS

GENERAL  DATA

E;°ecflues;:£8nMritcht::d  .   :    :   :    :   :    :   :    :   :    :   :   :
Deflection Angles  (Approx.)

Horizontal..............
Diagonal..............
Vertical...............

Phosphor.................
Fluorescence.............
Persistence..............

Face?g::B|::.:tt:.;:g,.£sa.sces:ieiyu;pe|,;t:iai,;a:ej

Light(ATpr;:;:;ttan.Ce.o:Fa:ep.Ia:c.A:se.in?ly

23ATP4:    External  Surface  of  Safety  Plate
Treated  to  Reduce  Specular  Reflection

ELECTRICAL  DATA
Heater  voltage       ..............
Heater  current       ..............

E|eraetc::Et:e:?;:PAo:i,:i:a::ai:,teacLt::i.e(sap;r:x...,....

Grid No.  1 to All other Electrodes   ....
External conductive coating to Anode2   .   .

.    .  Electrostatic
•    .    .   Magnetic

......    81Degrees
•.....   92Degrees
......   66Degrees
. Aluminized P4
....     White

Short to Medium
.  Bonded  Shield

.   40 Percent

ouicK  REF[n[NCE  DATA

Television  Picture  Tube
23"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray  Filter  Glass
Aluminized  Screen
Electrostatic  Focus
92°  Magnetic  Deflection
No  Ion Trap
External  Conductive  Coating
Low  Grid  No.  2  Voltage
23ATP4:    Anti-Reflection

Treated

A

fh

.    .            6.3Volts
0.60 ±  5  % Ampere

11  Seconds

5   ILILf

6  lJlrf
.   .        2500wf

2000  FLIL[

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

#:i8tEt   .    :   :    :   :    :   :    :   :

Eri:gonal.    .    :    :    :    :    :    :    :
Neck Length      ........
Overall I.ength       .......
Bulb............
Safety Plate

23ANP4........
23ATP4........

Bulb Contact
(Recessed Small Cavity Cap)

Base...........

3;a:i:ft (A;p;oi.).   :   :   :   :   :   :

•...         1534Inches
....        19%Inches
....        22j4Inches

:   :   .  ;% ±2;,i i:€h[:sches
•    .18Jrfe  ±j/6Inches
7187D or jl87G

.... FP198A

....  FP198B

•...        J1-21
....    86-203
....             12L
•...        34%Pounds

Max.
Min.

RATINGS

MAXIMUM RATINGS (Desigfl Maximum Values) Cathode Drive Service3
Maximum Anode voltage   ......

#r;±`[g:o:4;¥:£%:?:t%j[Stla;g8:Eiec:tr;d:)
Minimum  Grid  No.  2 Voltage   ....
Cathode Voltage

Negative Bias value      ......
Negative peak value    ......
Positive Bias  value   .......
Positive peak value      ......

I...     25,000Volts
I...      16,000Volts
-550 to +1100 Volts
.....        70Volts
.....       40Volts

0 Volts
2  Volts

loo Volts
140 Volts

Peak Heater-Cathode Voltage

::::;[¥s§ta:¥%¥t:h::EEe:srr:jt§;i:cia:tr;t%E£:e:::d[5Seconds:§§#§

dc

HH

LEH
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TYPICAL  OPERATING  CONDITIONS  (Cathode  Drive  Service)3
Anode  voltage        ..,........................
Grid  No.  4  Voltage for Focus      .....................
Grid  No.  2  Voltage        .........................
Grid No.  1  Voltage Required for cutoff4      ................

CIRCUIT  VALUES
Grid  No.  1  Cil.cuit  Resistance      .....................

.    .     20,000Volts
0 to +500 Volts

50 Volts
+36 to +54 Volts

1.5  Megohms Max.

NOTES:
1.Ha,e#leeyrsi#bg;frro#;reudf4bf;e#;;:dot;:fi#ge:tldb#e;¢z;d:ered:#qrtu:`Sre:d#f:°#;i;e:o;rer°;zt;d#z;reegd:rf°ts;etbteubbee¢#:t'e°rr,e„d::r,ge:#zt°bftdberer]:#ad„:ee¢et%aui°t]:atgberedefi(3r)

2.  External  conducliue  coating 7mttst l]e  grounded.

3.  Unless  otberwi]e specified, vohages  are  fiositiue  and 7neasured with  respect 1o  Grid No.1.

4.  ViS"al extinction  of focused raJler.    Extinctiorl  of Statio7ldry  focused  §fiot will require tlJ¢i tlJe]e  ualue] be  dboul  5  uohs more  Po]itiue.

WARNING:

rdnge#fri#s;%bd:%j°onpe%ee'dd'%8b%g#:rbteb%te;Se%a#°u#%t%r?s8%dJ:ip%:S#b'fi%:dn%no°dfep#%Je'::jf%,oforo°%o#t::[#b§:#e::rp%:,es.atc'°Se

OUTLINE

DIAGRAM  NOTES:
1.  Ref erence  line  i§  deteranined l9y  plane  c-C:  of ]EDEC No.116 Reference  Line  Gauge, when the  gauge iueated  dgdinSt  the bulb.           (/®

2.  BdSe  Pin No. 6  dlign] uJitb  horizontal  center line  (A-A/)  within  30®  dud i]  on  Sdme  Side  ds  anode  conldct, ]1-21.

3Pldne]perpendec:p#if;e:i:ffreuf:x#to;,ofp,cjaran#pofa;fffna-i-fb,4rog:7u#d:n=¥;3rf,#dNZoanareloca,edasfolloav!



CHARACTERISTICS

GENERAL  DATA

Focusing Method        ..........
Deflection Method     ..........
Deflection Angles  (Approx.)

Horizontal...........
Diagonal......`......
Vertical............,

phosf|huoorres:e:.e.    .    :    :    :    :    :    :    :    :    :    :

Persistcmce...........
Faceplate..............

Light Transmittance  (Approx.)     .    .    .

ELECTRICAL  DATA

Heater  voltage         ...........
Heater  current         ...........

g:raetc:ra]Et:e::I_::Pr£:s[:o¢]£::.c£[.::.tcreo;dt;A;p:o:.,

Grid No.  1  to All Other Electrodes     .
External Conductive Coating to Anode2

.    .    .Electrostatic
•    .    .     Magnetic

......      80Degrees

......      92Degrees

......      65Degrees

.    Aluminized P4

.....   White
Short to Medium
Gray Filter Glass
•.....      78Percent

6.3  Volts
0.6±5LZ°Se?oP:ies

5  ulLf
6uvf

2500 „„f
1700 4'„f

Max.
Min.

QUICK   REFERENCE   DATA

Television  Picture  Tube
23"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Gray  Filter  Glass
Aluminized  Screen
Electrostatic  Focus
92°  Magnetic  Deflection
lJ4"  Neck  Diameter
No  Ion  Trap
External  Conductive  Coating
Short  Neck

a

Eil

MECHANICAL  DATA

Minimum Useful Screen Dimensions
(Maximum Assured)       ....

Minimum useful screen Area      .   .
Neck Length        .........
Overall Length         ........
Bulb.............
Bulb Contact

(Recessed small cavity cap)     .
Base.............

Basing............
Weight............

19% x  15% Inches

4Z ±2% i:;h[ensches
17 ±  % Inches

jl87C or I187F

J1-21
86-203

12L
27 Lbs.

RATINGS

MAXIMUM  RATINGS   (Design  Maximum  Values)

Grid Drive Service
Maximum  Anode  voltage     ........

-gr££ndjEuoT4A;:idt:g¥°('i%€:si;g.E|.ec:ro.de.)  .   :

Maximum  Grid  No.  2  Voltage    ......
Minimum  Grid No.  2  Voltage     ......
Grid No.  1  Voltage

Negative Bias  value        ........
Negative  peak value      ........
Positive Bias  value     .........
Positive  peak  value    .........

Peak Heater-Cathode Voltage
Heatgu¥:?:#¥5:tu:pe:poee:I:o::tn::t.€:th.°:e

After Equipment Warm-up  Period
Heater Positive with Respect to Cathode

22'000 Volts
11,000  Volts

-550 to  +1100 Volts
550  Volts
200  Volts

154  Volts
220  Volts

0 Volts
2  Volts

450 Volts
200  Volts
200  Volts

dc

HH

in-I

SYLVANIA
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MAXIMUM  RATINGS  (DESIGN  MAXIMUM  VALUES)  Continued
Cathode Drive Service
Maximum  Anode  voltage      ........................

gr][ndfmNuoT4A;:I::g¥°(]£%€:sin;il:ct;oaej   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   ;   :   :
Maximum  Grid  No.  2  Voltage      ......................
Minimum  Grid  No.  2  Voltage       ......................
Cathode Voltage

Positive  Bias  value       .........................
Positive  peak  value     .........................
Negative  Bias  value          ........................
Negative  peak  value        ........................

I'eak Heater-Cathode Voltage
Heat3ru¥:gaivvaer:ituhpRpeesr?oeftnt:tt:tE:::ed|5Seconds.........

After  Equipment  warm-up  period    .................
Heater  positive with  Respect to  cathode    ................

TYPICAL  OPERATING   CONDITIONS

Grid Drive Service
Anode  voltage      .............................
Grid  No.  4  Voltage for Focus    .......................
Grid  No.  2  Voltage      ...........................
Grid  No.  1  Voltage Required for cutoff3     ..................

Cathode Drive Service
Anode  voltage      .............................
Grid  No.  4  Voltage for Focus    .......................
Grid  No.  2  Voltage      ...........................
Grid  No.   1  Voltagc'      ...........................
Cathode  voltage       ............................

22'000 Volts
11,000  Volts

-400 to  +1250 Volts
700 Volts
350  Volts

154  Volts
220 Volts

0 Volts
2  Volts

450  Volts
200  Volts
200  Volts

18,000  Volts
0 to 400 Volts

400 Volts
-48 to -96 Volts

18,000  Volts
0 to 400 Volts

400 Volts
0 Volts

+46 to +80 Volts

CIRCUIT  VALUES

Grid  No.  1  Circuit  Resistance    ........................                               1.5  Megohms  Max.

NOTES :

1.  Heciter warm-up li7ne if  defined aJ the time required for the uollage  across the beater lo redcb  80 q{o of itJ rated uahe  a,fter  applying

four  (4)  timeJ  rated  beater uoltage 1o  a;  circuit  comirdlng of lbe tule  beater in Series  u)itb  a resistance  equal to three  (3)  times rated
beater  uohage  diuided by  rated  13edter  cttrrent.

2.  External conductive  cod;lirig mutt be  grounded.

3 .  ViJuctl extinction of focused rditer.    Extinction of §tationdry focused spot uJill require tbdt these Values be increased by abottt 5 Vohs.

WARNING:

X-ray  rediatiori  Sbielding  may  be  necessary  lo  Protect  cigdinst  PoSJible  danger  of  Personal  injury  from  Prolonged  exposure  ¢t  close

range if this tube  i§  operated  at l]igber lbdn lbe  7nanufacluref S  MdximH7r} Rated  Anode Voltage or  16,000 Volts, oubicbever if les].

®
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DIAGRAM  NOTES:

1.  The  Plane  lbrougb  the  tube  dxi§  and  Pin  No.  6  may  Wary  from  the  Plclne  tbrougb  the  tttbe  axis  and  anode terminc4l by  angular
tolerance  (meaSured about ll]e tube  axis)  of ±30° .    Anode terminal iJ  on the  same Side  as Pin No. 6.

2.  With lute necle inserted lbrougl] the foared end of the reference line  gauge ]E.DEC No. G-116 and with the tube ]eated in  gauge, the
reference line is  deterneined by the intersection of the  Plane  CC/  of the  gauge wilb the  gla$5 funnel.





CHARACTERISTICS

GENERAL  DATA

Focusing Method  ....
DeflectionMethod      .     .     .
Deflection  Angles  (Approx. )

Horizontal....
Diagonal.....
Vertical..-._

Phosphor       .    .
Fluorescence
Persistence

Faceplate       .     .

.     .   Electrostatic
•     .     .   Magnetic

•....    99Degrees
.....   110Degrees

.....     82Degrees

.   Aluninjzed p4

....  Vlite
Short to Medium
.    Bonded shield

( Gray  Filter  Glass  Safety  Plate  Laminated  Directly
to Face of Tube)

Light  Transmittance  of  Faceplate  Assembly

(Approx,.............
23BHP4:  External Surface of Safety Plate Treated to

Reduce Specular Reflection

ELECTRICAL  DATA

Heatervoltage.    .    .
Heatercurrent      .    .
Heater warm-up Timel      ......
Direct Interelectrode Capacitances ( Approx. )

CathodetoAllotherElectrodes      .    .
GridNo.1 toAll other Electrodes.    .
External Conductive Coating to Anode2

40 Percent

6.3  Volts
.     .     0.60±5%Ampere

11  Seconds

5  v,vl
6wf

•     .     .           2500wf
1700  pr„f

MECHANICAL  DATA

Minimum Useful Screen Dimensions ( Maximum Assured )
Height...............

Width......-.---.--_

Diagonal   .     .
Area      .     .     .
Neck Length .
Overall  Length
Bulb      .     .     .
Saf ety Plate

23BGP4

151/4  Inches
19 5/16  Inches
22 5/16 Inches

282  Sq. Inches
5% ± y8 Inches

15 3/16 ± % Inches

T187A or Equivalent

. FP198A or Equivalent
2 3BHP4      ......... FP198B or Equivalent

Bulb  Contact  (Recessed  Small  Cavity  Cap)
Base.............

Basing............

Weight  (Approx.)       ........

J1-21
87-208

8HR
321/2  Pounds

Max.
Min.

OuloK   REFERENCE   DATA

Television Picture Tube
23"  Direct Viewed
Rectangular Glass Type
Spherical Faceplate
Bonded  Shield
Gray Filter Glass
Aluninized Screen
Neck Length 57/8"
Electrostatic Focus
1 loo  Magnetic Deflection
No Ion Trap
External Conductive Coating
23BHP4 : Anti Reflection Treated

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Elect.ic  Products  lnc.

PICTURE TUBE OPERATIONS
SENECA FAI.LS, NEW YORK

Pre04wed   and  Releaiod  Br  Tl9e
TECHNICAL  PUBLICATIONS  SECTION

EMPORIUM,  PENNSYI,VANIA

OCTOBER,   1961

PAGE   1   OF   3

File  Under
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RATINGS

MAXIMUM  RATINGS   (Design  Maximum  Values)
Cathode  Drive  Service.`''

Maximum  Anode voltage     ....................
Minimum  Anode  Voltage    .
Grid  No.  4  Voltage   (Focusing  Electrode)    .
Grid   No.   2   Voltage   ...............
Cathode  Voltage

Posit'ive  Bias value  .............
Positive   peak   value      ....................

Negative   Bias   value   ....................
Negative   peak   value   ....................
Peak  Heater-Cathode  Voltage

Heater Negative with Respect to Cathode During Warm-up  Period not  to
Exceed  15  Seconds        .................

After  Equipment  warm-up  period  ..............
Heater positive  with  Respect  to  cathode  ............

TYPICAL   OPERATING   CONDITIONS    (Cathode   Drive   Service)3
Anode  voltage  ..............
Grid  No.   4  Voltage   for   Focus    ...........
Grid No.  2  Voltage  3  .....................

Cathode  voltage  Required  for  cutoff4  ...............

CIRCUIT  VALUES
GridNo.1  Circuit  Resistance.     .     .

•      .      .22,000Volts
•      .      .12'000Volts

-550 to +  1100  Volts
70  Volts

•      .      .          155Volts
.      .      .         220Volts

0  Volts
2  Volts

.     .     .         450Volts

.     .     .         200Volts

.     .     .         200Volts

16,000 Volts
0 to + 400 Volts

50 Volts
+32 to +47 Volts

1.5  Megohms Max.

NOTES:
1.  Heater u)arm-ttp  li;me il  defroed  ds  the li,me reqt4ired for  lbe  uolldge  dcroSS  the  beater  So  red?b  80q(o  of  ike  rat?d  beater

uoltcige  after  applying  f ot4r  (4)  iimeS  rated  beater  uoltage  to  a ci,rc%i,i  conl6Iting of  ibe  tttbe  be¢Ser in  §eriel  ouitb  a resi]t-
once  eqttal io three  (3)  timel  the  rated  beater  uoltcige  di,vided by  the rated beater  ctwrent.

2.   Externcil  condz4ctiue  coating  mt4Si  be  grounded.

3. VoltdgeJ  are  PoSilive wi,tb respect  to  Grid No.1  t4nle§S  indi,cared otberwi]e.

4, Visttal  extinction  of  i oc%Jed  raSler. Extinction  of  Stcit6ondry  i octtsed,  Spol  u/ill  reqttire  that  ibese  ua;lues  be  dbo%t  5  uol,tS
more Posiliue.

WARNING:
X-ray  radiati,on Sbielding may  be necellary to  Protect  dgd;in]t  PoSSible  ddmger  of  Per:onal injury  from Prolonged expoSttre _at
cloSe range  4f  tbi5  tttbe  is  operated  dt  bigber  than the  mam4fdclt4rer']   Mdxi,mttm   Rated   Anode  Vchage   or   16,000   uchs,
whi,cbeuer  i,S  I,eSI.



SYLVANIA

23BGP4

23BHP4

PAGE  3

OUTLINE

DIAGRAM  NOTES:
1.  R.efe.Tepee line is deierinined by Plcme C-C'  of  JEDEC No.126  Reference I;4ne  G¢g4ge, ouben ike  gdaege  is  Seated  dgain„

ike bulb.
2.  Base  Pin No.  4  dignl  avitb  bori;zontal  c;enterline  (A-A/)  ui4lbin 300  and is  on Satme Side a]  anode con¢acS, J1-21.

3. Planes  Perpendicular  to  Sbe  axi]  cnd,  Pa]Sing  tbrottgb  Points X,Y  a;nd Z  are located as fouow§:

Plane tangent to crouJn of face, io Plane of X =  0]85"  Noun.

Plane of X to Plane of Y = 0.463" +- .030

PldneofXtoPlaneofZ--0.970"±.030
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CHARACTERISTICS

GENERAL  DATA

E;°ecflues;:£8nMriteht::d  .   :   :   :
Deflection Angles  (Approx.)

Horizontal....
Diagonal.....
Vertical......

Phosphor.......
Fluorescence....
Persistence.....

Tri-Potential Electrostatic
•......    Magnetic

•....         99Degrees
.....       110Degrees
.....         82Deg[ees
.  Aluminized  P4
....      White

Short to Medium
.  Bonded  Shield

40 Percent\- -I-r -`, ` I , /          ,,,,,,,,,,,,,,,,,, \ ,--, \-+ -,,,
23BRP4:  External surface of safety plate treated to reduce specular reflection.

Facepgi::?t[?[i:t:rF€ci:.s:;Sifuei%).Plat;I.ainljat;d

Light(AT::::¥;ttan:e.o[F:C:Pl.at?ASS.eTb:y

a

ELECTRICAL  DATA
Heater  voltage       ............
Heater current       ............

E:raetci|Et:e;?,-:?Ao:i:::a::aii|tea:nt:;sd.!4p;I:x.:,

Grid No.  1 to All  Other Electrodes   .    .
External Conductive Coating to Anode2

MECHANICAL  DATA
Minimum Useful Screen Dimensions

(Maximum Assured)
Height.............
Width..............
Diagonal............
Area..............

Neck Length       .............
Overall  Length       ............
Bulb.................

Safety  pla.te  (23RP4)          .........

Sauf)ejyc:I:::c{2(3RBe¥eps€:dim.all.C.av.ity.Cab).
Base................

#;gt  (Abp;oi.).   :   :   :   :   :   :   :   :   :   :   :

6.3  Volts
0.30±5[Z°Se:oP:ies

5   FLF,I

6   FLFLf

.    .         2500„„f
2000 vlJ[

.    .    .   39f6  ±
•   .13%±
J187A

FP198A

Inches
Inches
Inches

FP198B
J1-21

87-208
8JR

32 74  Pounds

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values) Grid Drive Service
Anode  voltage       .............
Grid  No.  3  Voltage  (Focusing Electrode)     .    .
Grid  No.  2  Voltage       ...........
GrfdNNc%.at[£v¥°±::§eva|ue.........

Negative  peak  value    .........
Positive  Bias  value        .........
Positive  peak  value      .........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

DurjE€c?ear%usEc:enri3d.n:t :°.   .   .

After Equipment warm-up  period     .
Heater Positive with Respect to Cathode

22,000 Volts
700  Volts
600 Volts

155  Volts
220  Volts

0  Volts
2  Volts

450  Volts
200  Volts
200  Volts

QuloK  R[F[nENo[  DATA

Television Picture Tubes
23" Direct Viewed

a;£tear:cgaui[S:cGe]pa[SasteType
Bonded Shield
Gray Filter Glass
Aluminized Screen
Tri-Potential Electrostatic Focus
1 loo Magnetic Deflection
No Ion Trap
External Conductive Coating
Short Neck
6.3 Volt,  300 Ma Heater
2 3BRP4:    Anti-Reflection

Treated

H          8-Jn           H

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Pro)ared and Reled!I€d  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

JUNE,   1962
PAGE  1  OF  3

File Under

TELEVISION  PICTURE  TUBES



SYLVANIA

23BRP4

Z3RP4
PAGE  2

TYPICAL  OPERATING  CONDITIONS  (Grid Drive Service)
Anode  voltage         ........................

g:ig#:..2y:1ltt:g:3for.F?cTs.    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Grid  No.  1  Voltage Require.d  for  cutoff4       .............

CIRCUIT  VALUES

Grid No.  1  Circuit  Resistance       ..................

•    .      16,000Volts
0 to +400 Volts

.    .            500Volts
-43 to  -78 Volts

1.5 Megohms Max.

NOTES :
]Hatepbdpe'leyrrlan#%#(ep4r)t;l#]#;:er#vn#edaat;e;rb#tl`l#a;,eer#bu#arct:erdrcu;:#rc;oehn#],i:i°i]#ag8oef:#e°;:;:eb::taetrer,nt°]erre,:Scbou:t°bera°r°ef„:::„rc:teeqdubae]dttoertbur°e!;a(83e)a,%]

2.  Exlerrial  conductiue  coating must l]e  grourided.

3.  Brigblne5S  and resolution iunproue wilb increase in Grid No. 2 Volldge.    A minimm tlalue of 400 uolls is recommended.

4.  Visual extincliorl of focuSed rd§ter.    Extinctiorl  of Slatiorlary foclJsed Spot will require llJdt lbese Values l]e  dboul 5  uolls more negiviue.

WARNING:

¥%dgye;fd#i:St;t°unbe`?:eJodp;enrftemda%tbbe;gnbeecres;i:%tt°bepr%'ae:tt,fd%;tjtnr:ti!°#b%i#%geifd°t!dp%n°ondde'f#gef:°rmi6P,ro°::aygoei#5:%#i:;eeu::i:Ji°e%.

a



OUTLINE

a

fa

D59024A

DIAGRAM  NOTES :
1.  F{eference  line  is determined by  Plane  C-C:  of ]EDEC No.126 Reference  Line  Gauge, when lbe  gauge  is Seated against the bulb.

2.  Base Pin No. 4 aligm with borizon`tdl cenlerline (A-A:) wilbin 30°  and is on 5une Side as anode contact,]1-12.

3PP!ffif;e#:f!##,o:oC;up°i];§ne°et#ofn:hyff'_i__abce6rf;:;$3!fe#o:3#o:,,:-:bJ°7u598hwp°#o'#X'Ydredzarelocatedasfoiioous
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CHARACTERISTICS
GENERAL  DATA

Focusing Method   ....
Deflection  Method     .     .     .
Deflection Angles  ( Approx.)

Horizontal....
Diagonal.....
Vertical.....

Phosphor......
Fluorescence....
Persistence....

Faceplate.......

.     .     .   Electrostatic
•...   Magnetic

•.....     99Degrees
......  110Degrees
......     82Degrees
.    .  Aluninized P4
.....  White
.    Short to Medium
.     .    Bondedshield

( Gray Filter Glass Safety Plate
Laminated Directly to Face of Tube)

Light Transmittance of Face plate Assembly  (Approx.).         40  Percent
23 AVP4 and 23AYP4:  External Surface of Safety Plate

Treated to Reduce Specular Reflection

ELECTRICAL  DATA

Heater voltage ..........
Heater current  ±  5%    .......
Heater  warm-up  Timel     ......
Direct Interelectrode Capacitances  ( Approx. )

CathodetoAllotherElectrodes.     .     .
Grid No.1 to All other Electrodes.     .
External Conductive Coating to Anode2

2 3AYP4           23CP4
2 3SP4            23AVP4
.    6.3                   6.3  Volts
• 0.50               0.60  Ampere

11   Seconds

5   l^vl
6   wpJf

.      .      .             2500/A#f           Max.
2000  „„f         Min.

MECHANICAL  DATA
Minimum Useful Screen Dimensions ( Maximum Assured )

Height...............

Width...........
Diagonal..........
Area...........

Neck  Length     ..........
Overall Length  ..........
Bulb.............

Safety plate  (23CP4, 23SP4)   .....
Safetyplate  (23AVP4,23AYP4)     .     .     .
Bulb Contact  ( Recessed Small Cavity Cap)
Base.............

Basing............

Weight   (Approx.)     ........

151/4  Ihches
.     .    19   5/16  Inches
.     .    22   5/16  Inches

282  Sq. Inches
.     .  51/8  ± %  Inches
15   3/16 ± 3/8  Inches

J187A or Equiv.
.     .     FP198A
.     .     FP198B
•      .             J1-21

.     .       87-208

.     .           8HR

.     .           321/2  Pounds

RATINGS

MAXIMUM RATINGS  (Design Maximum Values)  Grid Drive Service
Anode  voltage  .........
Grid No. 4 Voltage  ( Focusing Electrode)
Grid No. 2  Voltage    .......
Grid No.  1  Voltage

Negative Bias value    .....
Negative peak value    .....
Positive Bias value ......
Positive  peak  value    .....

.     .        22,OO0Volts
-550 to +1100  Volts

550  Volts

155  Volts
220  Volts

0  Volts
2  Volts

dc

OuioK   REFEn[NCE   DATA

Television  Picture  Tube
23"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray  Filter  Glass
Aluninized  Screen
Electrostatic  Focus
1 loo  Magnetic  Deflectiofl
No  Ion Trap
External  Conductive  Coating
23 AVP4  &  23AYP4:  Anti

Reflection  Treated
23SP4   &  23AYP4:   6.3  V,

300  Ma  Heaters

H        8-in          H

SYLVANIA
ELECTRONIC  TUBES

A  Division   of
Sylvania   Electric   Products   Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prepared  and  Reled]ed  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI,VANIA

MAY,  1961

PAGE   I   OF   3

File  Under

TELEvlsloN  plcnrRE  TUBEs



SYLYANIA

Z30P4,   23SP4

23AYP4,   23AVP4

PAGE  2

MAXIMUM RATINGS  (Design Maximum Values)  Grid Drive Service (Continued )
Peak Heater-Cathode Voltage

Heater Negative with Respect to Cathode
During warm-up period not to Exceed 15 Seconds     .......
After Equipment Warm-up Period .

Heater Positive with Respect to Cathode

TYPICAL  OPERATING  CONDITIONS   (Grid  Drive  Service)
Anode voltage  .........
Grid No. 4 Voltage for Focus ....
Grid No.  2  Voltage    .......
Grid No. 1 Voltage Required f or Cutoff 3

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance .

450  Volts
200  Volts
200  Volts

16,000  Volts
0 to +400  Volts

300  Volts
-35  to -72  Volts

1.5  Megohms Max.

NOTES:
1.  Heater u)cue-ttp  line  6]  defroed  ds  ibe tine reqttired  for  ibe uolidige  across the beater lo !ea!cb  80q¢o  of  the _rated beater

uoleage after applying f our (4)  tiane] rated beater uoliage io a ci,rcttit conSisiing of ¢be tttbe be¢ler in 5eriel ouitb a re$4Stdmce
equal to three (3)  tiape§ lbe r¢ied beater vchage divided by the rated bedier  curreiii;i.

2.  External condttcti4)e coating uneesS be grounded.

3.  V4]ttdl  extinction  of  foctt]ed roster. Extinction of  Slationdry  foc„§ed  SPo¢  will reqttSre  that  lbese  uahe5  be  albottt  5  uoltl
more nega¢i4/e.

WAENING:

Z;r_caiyo_:eedr%¢%¢;°e;;bttbei#%bge%sayopbee,%ecdeJ#by6gtb°.erp't°b%%S,bd3¢%::upf°asc`,%,lee,:dff%xrt%fu%rck%jn%efr;%t££}°o:g]e6d,oeoxop°::,',es,
wb6cbeuer is l,e§S.



SYLVANIA

23CP4,   23SP4

23AYP4,   23AVP4

PAGE  3

DIAGRAM  NOTES : Dbco2®A

1.  Refe_reap_ce I,i,ne i,I determined by Plane C-C'  of JEDEC No.126  Reference  Line  Ga;¢4ge, when ibe  gd"ge  is  Sedied  ag¢insi
the bulb .

2.  Base Pin No. 4 digns wi¢b bor6zonSal centerline (A-A') owl,lbin 30°  and i,I  on larne Side as anode  contact, J1-21.

3 .  Planes Perpendicular to tttbe ¢ris died; Passing Sbrottgb X, Y , and Z are located ds fouows..
Plane  tangent  lo  croouca of  face to Pla'ne  of  X..   ]58" Noun.

Plane of X io Plane  of Y  --  .463"  ± 030"
Plane of X to Plane of Z = .970"  ±  .030"

4.  Di;menli,on] are ;in im;cbel.





RERERERERERE
RERERERERERE
RERERERERERE

RERERE
RERERERERERERE

CHARACTERISTICS
GIINERAL  DATA

I;oecflues;:ignM#tf d  .   :   :   :
Deflection Angles  (Approx.)

Horizontal.....
Diagonal.....
Vertical......

Phosphor.......
Fluorescence....
Persistence....

Faceplate.......

.   Elect[ostatic
•    .   Magnetic

81 Degrees
92 Degrees
66 Degrees

Aluminized P4
.    .    .      White

Medium Short
Bonded Shield

(GraB[Fr':I::[ry:;asFsa::f:;yT:lg:;Laminated

:'3gE;I;ar4:eidsa¥::r%C:e:i;uF:a;::c:;;:f:s;{e;te¥:€:1;y:e(APpr°X )          4o percent

ELECTRICAL  DATA
Heater  voltage      ............
Heater  current       ............

g|eraetc:ra:Tt:e:?I-:u:?rfil=oiE.:ci::.:tc:Cos;,e4pbr:x.:,

Grid No.1  to All other Electrodes       .
External Conductive Coating to Anode2rl

a

6.3  Volts
0.€5±5Lqu£§e=8=des

%8!ij
MECHANICAL  DATA

Minimum Useful Screen Dimensions  (Maximum Assured)

#gtEt    .    :    :    :   :   :    :   :    :   :    :    :   :
Diagonal...........
Area.............

g:B::i;eL:egn:gt.h :   ;   :   :   :   :   :   :   :   :   :   ;

Safety Plate
23CTP4............
23EAP4............

Bulb Contact  (Recessed  Small Cavity Cap)
Base...............

#;ft (A;p;oi.).   :   :   :   :   :   :   :   :   :   :

.    .    .          151/4Inches

.    .    .         19%Inches

.    .    .         22%Inches

:   :  ; 1/2 ±2#6 f#:sches
.18%±J4Inches
]187D or J187G

.    .     FP  198A

.    .     FP   1988
•     .     .         J1-21
.    .    .    86-203
.     .     .              12L
.    .    .         34]/2Pounds

RATINGS
MAXIMUM  RATINGS  (Design Maximum Values)

Anode  voltage      ..........

Grid No. 4 Voltage  (Focusing Electrode)
Grid No.  2  Voltage      ........
Grld¥N:i::1::¥:t::agkevva:[uuee   .      :      :   :

Positive  Bias  value       ......

Grid Drive
Service3

.    .    .     22,000Volts
12,000 Volts

-550 to +1100 Volts
.    .    .            550Volts

Positive  peak  value      ..............
Peak Heater-Cathode Voltage

Hue::%\##¥,cfp[gmm\iuFFfSssa[:f:f:u##x:c:end+5Secs

Max.
Min.

155  Volts  dc
220 Volts

o Volts dc
2  Volts

450  Volts
200 Volts
200  Volts

QUICK   REFERENCE   DATA

Television Picture Tubes
2 3" Direct Viewed
Rectangular Glass Types
Bonded Shield

gLr:i;Fnfi::a8:Sesen
Electrostatic Focus
92° Magnetic Deflection

gxote|ron:|Tcr:Eductivecoating
6.3 Volt, 450 Ma Heater
23EAP4:    Anti-Reflection

Treated

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  lnc.

plcrmE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared and Released By Tbe

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

JUI.Y.  196,
PAGE  1  OF  3

F;Le Urdr
TELEVISION  PICTURE  TUBES



SYLYANIA

23t:TP4

23IAP4
PAGE   2

TYPICAL  OPERATING  CONDITIONS

Anode  voltage       ..........

g::g#::£¥:i::g:for.F?CTS.   :   :   :   :

8ar;£o¥:.v[o[Ya°::a&eeqRue£:eujr::rf€rutcou:gff5

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance     ....

Cathode                   Grid
Drive service4      Drive service3

16,000
0 to +400

300

+33 to +59

16,000 Volts
0 to  +400 Volts

300 Volts
-35  to -72 Volts

- Volts

1.5 Megohms Max.

NOTES:
]Hd;P,¢#n#gb;frormu¢;:df4fem#;#ressvdore]#!dedbddezJ:;feed:Z#;i#ecr#;';brec:U#:I,;[##g;gaocfr°t];e'bteuobee"b'ee;t'e°rr,#::rz::#tt°bftaherer[:[S}eadrecbee¢efqe:au]°t/:dtgbereaefi(;)

2.  External conductive  coatirig muSt be  grounded.

3.  Vohdge]  are  I)ositiue  with  respect to  cathode  unless  olberwise  iridic¢ted.

4.  Voltage]  Sbou)n  are  Positive  wilb  respect  to  Grid No.1.

5.Y:Stub:'de%Ct3r#d°fNfo°.Cu]§ebde:nd:treer;SedEbxyfj#;to;::5°fuoSt,tit.j°naryf°Cu§ed]P°lWillrequiretbattbeab]oluteualueoftbebidsbetuieen

WARNING:

%%ye irfatdb`,f est;t°unbe`!5;eo'pd:rnagte#dayt bb;g%Crestfb% ,i;ep%%%:i:c8ta„'rnesr', ]P°%%md%%8#a,°efd p%#v':i],%rgye iorr°#6for:#nvg;,# ,e:Pb°i%reeue:tisc'i°e%.        6

®
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SYLVANIA

23€TP4
Z3[AP4

PAGE  3

DIAGRAM  NOTES :
1.  Reference line is detettrlined by Plane C-C:  of ]EDEC No.116 Rieference Line Gauge, uJberi the gauge i5 ]eated again]t the bulb.

FDb            2;.Bpd,J%:np:r;;n6d%fna: :o;i,bubbe°r:x:%:;ep"::::`:nge i(b%:)b ;;i;snryd"adnj: °z" %o`cjad,ee%snf°od,e,oC%:ac" 1 -21.

:;#;"£,%i%#:",;'%;¢:e,#,;7",,NO"





CHARACTERISTICS

GENERAL  DATA

E;oecflues;:ignM#t3gd  .   :   :   :   :   :   :   :   :   :   :
Dcflcction Angles  (Approx.)

Horizontal............
Diagonal............
Vertical.............

phosF|huoorr.s.:nc.e.    :    :    :    :    :    :    :    :    :    :    :

Persistence............
FaceiLfagtftTr;n;in.itt;nte.at.C:nter.(AP.Pr;X..)

ELECTRICAL  DATA
Heater  voltage       ............
Heater  current       ........ ~   ....

g:e:a:tc:trd|F:a:[r=Aiip;o:i:I::a,p:ac:itoa;nec:es.(Ap;r6x.,
Grid No.  1 to All  Other Electrodes   .    .
External Conductive Coating to Anode2

.    .  Electrostatic
•    .    .   Magnetic

80 Degrees
92 Degrees
65  Degrees

. Aluminized  P4

....     White
Short to Medium
Gray  Filter Glass

78  Percent

.    .            6.3Volts
0.60 ±  5 ]Z° Se?oP:ies

5wf
6  lJF'[

.    .         2500Hlrf
2000  FLH[

a        MECMTnfmNulmc:sLefu¥efn D|mens,ons (Maximum Assured)

Height............
Width.............

Diagonal
Area.............

Neck  Length      ............
Overall  Length       ...........
Bulb................

Bulb Contact  (Recessed  Small Cavity  Cap)
Base.............,..

%a:i:gt(A;p;oi.).    :    :    :    :    :    :    :    :    :    :

.    .    .         15J€Inches
•    .    .         19]/4Inches
•    .    .         229f6Inches

:   :   :  6  ±23% i:£h]ensches
.    .181/2  ±  %  Inches

jl87C or jl87F
I     .     .         J1-21

.    .    .    86-203

.     .     .              12L
27 Pounds

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)

a

Grid Drive Service3
Maximum Anode voltage       ........

€:E±mN"oT4A(nF°odceusxn°gtaEseect:oiejjorita6e.....
Grid  No.  2  Voltage       ...........
GrfdNNe%.atL]v¥°±ti:8eva|ue.........

Negative  peak  value    .........
Positive Bias  value        .........
Positive  peak  value      .........

Peak Heatc.r-Cathode Voltage
HeatguTj:gaivv:r::tuhpRpeesrE::t*ootf;:hode

Exceed  15  Seconds    ........

Heatfrftf:sit:::p:i:EtR¥sapre::ut%E:rtfhoodde.

....     25,000Volts

....      12,OO0Volts
-550 to  +1100 Volts
....            550Volts

....             155Volts

....            220Volts
0 Volts
2  Volts

450 Volts
200  Volts
200 Volts

Max.
Min.

QUICK   REFERENCE   DATA

Television Picture Tube
2 3" Direct Viewed

¥:¥):n:;a;I::ra€C;ea:p;|s:S:eType
Electrostatic Focus
92° Magnetic Deflection

Fxote|ron:|Tcr:Eductivecoating

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  lnc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebdred and Relealed By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MAY,  1962

PAGE  1  OF  3

File Under

TELEVISION  PICTURE  TUBES



SYLVANIA

230ZP4
PAGE  2

MAXIMUM  RATINGS  (Design  Maximum  Values)  Continued
Cathode Drive Service4

#ii£:£A::i:#:8:  :  :  :  :   :  :   :  :  :   :  :   :  :  :   :  :  :  :  :  :
Grid  No.  4  (Focusing Electrode)  Voltage      ..............

gal:ioT:.v2o,Yao::age......................
Positive  Bias  value    ......................
Positive  peak  value        .....................
Negative  Bias  value       .....................

peak=H:::a:t:::Ce%e:at{€e¥a!£ita£:s p ect to cath o d e                                 .

Pf::ingqYiapr=::tpfearrl#opte::.Exce.ed.1.5 :e:o?d:   :   :   :   :   :   :
Heater  positive with  Respect  to  cathode       ............

TYPICAL  OPERATING   CONDITIONS
Grid Drive Service3
Anode  voltage         ............,............
Grid  No.  4  Voltage  for  Focus      ...................
Grid  No.  2  Voltage         .......................
Grid  No.  1  Voltage Required  for  cutoff6      ..............

Cathode Drive Service4

€:j#:o2tavgoe[tag.e for.Facts.   :   .,.................
.,,,,........,,,,

gal:£o¥:.v2oiYa°::aft:qui;ea f;r.cjto.ff6   :   :   .....

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance

25,000  Volts
12,000  Volts

Lioo to +125o Volts
700 Volts

155  Volts
220  Volts

0 Volts
2  Volts

450  Volts
200 Volts
200 Volts

20,000  Volts
0 to +400 Volts

300  Volts
-40 to  -76 Volts

20,000 Volts
0 to  +400 Volts

300 Volts
+37 to  +64 Volts

dc

•........................                            1.5MegohmsMax.

NOTES :
]Hate##Sl##r_:mu¢;eudf4bfe#te#;e`:dore]:fi:#g;ed#¢z;#b:ed:#qrtu;,re;d#fre°c;uf2;i;ecco;nr°];lies;rez;reegaocfr°;;etb,eubbeeahfee;tte°rrzend::r28e:#2t°hf'aberer]:ftteadn:eedet#dui°::d#bereaeft(;)

2.  Exterridl  cond"ctiue  coating 7nuSt be  grounded.

3.  VoltageS  are  PoJitiue  uJilb  res|)ect  to  cathode  u7ileJJ  otberwiSe  indicated.

4.  Voltc8ges  are  Posiliue  with  respect  lo  Grid No.1  unlesS  otberwi]e  indicated.
5.Y#tub:'de%t#ndc'gtr°jnd#o!°:%d;nrc%t::;dbEyx:inocut;°5nu°of,i:t.a[t°ndryf°CusedSpotWillrequiretbatlbeabJolutevaltteoftbel]iasbetoueen

WARNING:

%ye,rfdtdbz#St2t°unbeJ:]`e::;#agte#%tb%gttbeecres,Sb%,';ep#:erec:fad%;r"eJr'.]P°%Zab#mdua#%a,°efdpx::red:'v;oni],ua#frr°#6foro°#ttay:;,:,e:Ph°isc%e:ti]C]#fes.
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CHARACTERISTICS

a

a

GENERAL  DATA

E;oecflues::ignM#t::d  .   :   :   :   :   :   :   :   :   :   :   :
Deflection Angles  (Approx.)

Horizontal.............
Diagonal.............
Vertical..............

Phosphor...............
Fluorescence............
Persistence............

Face?8::B[Friel.::]iy¢:a.sFsa:ea.f:iy:El;a:jLain]nated

:;gDhjt(pA:;i:i:t;:::::es::i::::::atseaf:ts;e:I:::
Treated to Reduce Spccular Reflection

ELECTRICAL  DATA

Heater  voltage       .............
Heater  current       .............
Heater Warm-up Timel    ..........
Djreccta:£toe£:,::tLo[Teo€ha:ras£[teacnt::sd{£ppr:x..,.

GridNo.1  toAllotherElectrodes       .   .
External Conductive Coating to Anode2   .

.    .   Electrostatic
•    .    .   Magnetic

•....         99Degrees

:;]jm:|n[:Zed[j:B:8::::
....      White

Short to Medium
.   Bonded  Shield

40 Percent

•     .     .         6.3Volts
0.30  ±  5  %  Ampere

.    .         llSeconds

2:8!i;
MECHANICAL  DATA

Minimum Useful Screen Dimensions  (Maximum Assured)
Height...................

Width     .

Ej:gonal.
Neck Length
Overall I.ength
Bulb....
Safety Plate

Bulb  Contact  (Recessed Small Cavity Cap)
Base....

3,a:i:ft (A;pioi. )

15 I/4 Inches
•.........     195f6Inches
•.........     225f6Inches

:    :    :    :    :    :    :    :    :    :      28£S:€h]ensches
•.........     149f6Inches
..... jl87AlorEquiv.

23DHP4-FP198Al  or Equiv.
23Djp4 -FP198Bl  or Equiv.

•   J1-21
87-208
.8HR
.    32[/2  Pounds

Max.
Min.

QUICK   REF[R[NCE   DATA

Television Picture Tube
2 3" Direct Viewed
Rectangular Glass Type
Bonded Shield
Gray Filter Glass
Aluminized Screen
Electrostatic Focus
1 loo Magnetic Deflection

Fxote|ron:|Tcr::ductivecoating
6.3 Volt,  300 Ma Heater
23TDrJe:t4eLAnti-Reflection

RATINGS
MAXIMUM  RATINGS  (Design Maximum Values)

Cathode Drive Service3
Maximum Anode voltage       ......

¥rfind£RuoT4A#t:g¥°](£8:usin.g.El;c:ro.de.)

g::ioT:.v2olYao::a:ge.........
Maximum Negative value      ....
Maximum Negative peak value    .   .
Maximum positive value        ....
Maximum positive peak value      .   .

.    .    .     22,000Volts
•    .    .12,000Volts

-550 to  + 1100  Volts
.    .    .            700Volts

0 Volts
2  Volts

.    .    .             155Volts

.    .    .            220Volts
PeakHHe::i:f;i::a§isia::gv:l¥a£:a:r]Pfd::npto°tp::::hg°cde:d|5.Secs

Heater positive with Respect to cathode     ....

450  Volts
200  Volts
200 Volts

dc

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreSa:red and Relea!ed Bl The

TECHNICAI.  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

APRIL,   1963

PAGE  1  OF  3

File Uder
TEI.EVISION  PICTURE  TUBES



SYLVANIA

Z3DHP4

Z3lllp4
PAGE  2

TYPICAL  OPERATING  CONDITIONS  (Cathode Drive Service)3
Anode  voltage         ..........................

8:i!#::£#:8:4for.F?c?s.   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :
Grid No.  1  Voltage Required for cutoffs      ...............

.    .16,000Volts
0 to 400 Volts

.    .           400 Volts
+44 to +78 Volts

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ............................         1.5  Megohms  Max.

NOTES:
]Hdte#Petleyrridn#§adfro#e;¢u}!4r)t`;#;g:dae#n#deedad;eb:ybuetobt|;i#r;¢etr;e;quabze:;r#f,°tcructrobrnees#tt°z]#ag8oef:%°;:;ebebeb:tdre're:„'°Serre2:fcbou:,°batd°r°e!z'S::rerc:'eeq#iattoerSbur°e]eta(83e)at%]

2.  Euternal  conductitie  coatirig  7M;u]t  be   grounded.

3.  Voltages are Posiliue  with  respect lo  Grid No.1  unless  indicated o_tberwise.

4.  Brig;tnen a;d resolution im~Proue uiitb increase in Grid No. 2 uoltag_e.    A apjfimupe ua.he of 300 u.0lts i.I rec.om7n_ende,d.
5 .  Vi;ual extinction of focuseJ rdster.    Extinction of ]tationdry focuJed Spot will require that tl]e]e udlues be about  5  uolt] more Politiue.

WARNING:

range%frt#S;:bd%;e;bg%Jdd'%8b%ggrbteb%nec,e;Se%a%rfparc°tt%rf8%dJ:i%:J%b'fia#:dn%no°dfep#i°,%[e::]%:oforo°#t::'#h§:#e::rp%%S.atc'°Se

®

i



OUTLINE

Eiii

A

DIAGRAM  NOTES :
1.  Rief erence line i]  determined ky |Ilane  C-C:  of ]EDPC I:`o.1:f i.Ref a:ence .Pne Gauge,. :ben the,gaug: is. Se.:te^d. dgdinst the bttlb.
2.  ird5e Pin No. 4 aligns with horizontal centerline (A-A/) within 30°  and is on sa_ace lid_e ds f r.ode coritact, ]1-21.

r`                3.  Planes |erpendicul-dr to tube axis and passing tbrougb points x, Y , and z are located as follous:
Plane ldngenl 1o crown of face to Plane of X:    .]58"  Nom.
Plane of X to |Ilcane of Y  --  .463"  ±  .030" .
Plane of X to Plane of Y --  .463"  ±  .030" .
Plane of X to Plane of Z --  .970"  ±  .030" .
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CHARACTERISTICS

GENERAL  DATA
Focusing  Method      ...........
Deflection Method        ..........
Deflection Angles  (Approx.)

Horizontal............

3::tgi:anlal    .    :    :    :    :    :    :    :    :    :    :    :    :
Phosphor..............

Fluorescence...........
Persistence............

FaceEliagtftTr;n;mitt;n:e.at.C:n:er.(Ap.pr;x..)

.    .   Electrostatic
•    .    .    Magnetic

.....         80Deg[ees
•....         92Degrees
.....         65Degrees
.  Aluminized P4
....      White
.  Medium Short

Gray Filter Glass
.....         42Percent

Tuybpee;:tp¥:ftjasf[umn£;aer[tc°o:sytpuec2]%#:r4£enxt:;£:[tr:tp:tosefgnp[;Z;t::tefobna,n£:a
has reduced  faceplatc transmittance.

ELECTRICAL  DATA

A

Heater voltage       ............
Heater current       ............

E:raetc:ra|Et:er:?,-:u:?I:|jFo?1::.:cit,:.:::Cos;(e?p;I:x.:,

Grid No.1  to All otherElectrodes       .
Exter£]?ic8°anndd?Cttivinco°da:ing :n:  .   .   .

6.3  Volts
o.6o ±  5Lzo Se¥Op:aes

;"::

:;888:

MECHANICAI.  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

#:igtEt    .    :    :    :    :    :    :    :    :    :    :    :    :
Diagonal...........
Area.............

8:::aiieLnegntgth .   :   :   :   :   :   :   :   :   :   :   :
Bulb.....-..........

Bulb Contact  (Recessed Small Cavity Cap)
Base...............

3;a:#t  (A;p;o:.,.   :   :   :   :   :   :   :   :   :   :

15% Inches
19 1/4  Inches
229/6  Inches

29;6i:€h[ensches

% Inches

12L
29 Pounds

Max.
Min.

Oum  REFER[Nc[  DATA

Television Picture Tube
2 3" Direct Viewed

¥;ia£;nl#eir€%:SesnType
Electrostatic Focus
92° Magnetic Deflecrion

i:otne:o::al:c::bEe:uc%Lvt:dc£:f:g[

RATINGS

MAXIMUM  RATINGS  (Design Maximuni Values)
Grid Drive Service3
Maximum Anode voltage       ......

griindiRuoT4A#:gveo(;aogceusin;i,e:tr.od.e,.
Grid  No.  2  Voltage      .........
GrfdNNe:.atLfv¥°±ti:8eva|ue.......

Negative peak value        ......
Positive Bias  value        .......
Positive peak value      .......

22,000 Volts
12,000 Volts

. -550 to  +1100 Volts
550 Volts

155  Volts
220 Volts

0 Volt
2  Volts

Peak Heater-Cathode Voltage
Hcat#iE:t;v;eTii£Re:tp::ti:c::ih:;esp.:I:3g

Heat:rftf;s:tq::P=i::tRYsap[c¥;ut3 :earti:?de.   :   :   :

450 Volts
200 Volts
200 Volts

dc

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared and RIled;led By Tbe

TECHNICAL  PUBLICATIONS  SECIloN
EMPORIUM,  PENNSYLVANIA

SEPTEMBER,  1963
PAGE  1  OF  3

File Under

TELEVISION  PICTURE  TUBES
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SYLVANIA

23"P4
PAGE  2

MAXIMUM RATINGS  (Design Maximum Values) (Cont'd)
Cathode Drive Service4
M*mm#4AAS.8o¥g¥e°°(:£o8%=us:nirilc:t[3;e)...................

gar:!oT:.v2o,Yao::age....................
Positive  Bias  value    ...................,
Positive  peak  value        ...................
Negative  Bias  value       ...................

peak:H:::a:t:::Ce::e:at;:e?a!iitak:spe.ctto.c.atho;e......

Efi:irngqYiapr=::tpfearri=:u:opte::.Exce.ed.1.5 :e:o?d:   :   :   :   :
Heater positive with Respect to  cathode       ..........

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage        .......................
Grid  No.  4  Voltage for  Focus      .................
Grid  No.  2  Voltage        .....................
Grid  No.  1  Voltage Required for cutoff5      ............

Cathode Drive Service4
Anode  voltage         .......................
Grid  No.  4  Voltage for  Focus      .................

Ear:£o¥:.v2oiYa°:tea&eequi.red  f.or.CLt;ff.5  .    :   :    :    :    :    :    :    :    :    :    :    :   :

22,000 Volts
12,000 Volts

-400 to  +1250 Volts
700 Volts

155  Volts
220 Volts

0 Volt
2  Volts

450  Volts
200 Volts
200 Volts

16,000 Volts
0 to +4o0 Volts

300 Volts
-35 to -72  Volts

16,000 Volts
0 to +400 Volts

300 Volts
+33 to  +59 Volts

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ........................                            1.5  Megohms  Max.

NOTES :
123:;;ffff#!e;xa;;#ffdfcp,;id;oe:e;#;d:;;i;;;:,;;fi;c;ffffbrdf;;bf;;;;un;;S,e:;;Jbf:;;fi5#:i:hp::lee,,e,e:rae:eb:o:,eobf:bse;r:ettea:::,qeour:tobi,eo:g:e:b,:::een

WARNING:

rareg:;fr#hi::#Zz:reopsebrz:I,:fag,#,¢gybebre#Sstdb:mt:repurf°;:,C:r:r?:;re#apx;#ub##egderA°nfof:rv:i#Jd;e"]ourry]6f,rg:o%°i:S°:#bdjce%epu°e]ru:Se,:Its.Ct°!e



BiE

A

OUTLINE

USEFUL
SCREEN
AREA

EXTERNAL
CONDUCTIVE
COATINGIiiiiii

`xies.i  _ill_i:±zA ,'iTN  ]'   ,2±±1i|4:
I19.85'"

20.076

2.a,#,        /

rJ±,MAx                     tTENs:OLNAMBfND
|r="

USEFUL    SCF`EEN

11

i"R.

(        \                       \        I               3,6£`t}.       /                                               DIACONAL"f6:€..R'.""'Z5'¢"h'.'''[£A{=i£££/""''"'-FUNNELWIDTHS§"S§3SENcOATIN6

\   \                                                                                                                                                 HE16HT
\   \,`  592'``S`                        -J,-2,

\s{`fs``se&€           >2.,MAX D,A.
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIELln++++++iEL+ELM:=q
Y2

45                              REFERENCE   LlNE\
A                ..           t                                            (NOTE    I) l\`o

?"#`          !R.
I                                                              CENTERLINE_A-A'      ,2       `°    +{'

7'+ i"                                                                         ,a        `Ire-,6                                                                        ",    ,o

lo/86-203                                                    D63013

BOTTOM     VIEW

DIMENSIONS

9i"   M,N.

5 i"  M,N.

OF   BASE

(NOTE    2)

SYLVANIA

23DKP4
PAGE   3

DIAGRAM  NOTES :
±i.R#fa%enpcjen'#eo.js6g,tie;%s;%,;bb%opr';az%£;gen°,ferJ,:npFf.NA,0;#;t6b%effn:endL;:eonG%u%ee'Sj#ebe%%odg:uc§%,;:c;:d]':!2a]Fd;ns"bebu'b.
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CHARACTERISTICS

GENERAL  DATA

FocusingMethod        .       .      .
DeflectionMethod     .       .       :
Deflection  Angles   (approx. )

Horizontal    .      .
Diagonal....
Vertical....

Phosphor.....
Fluorescence       .       .       .

Tri-Potential Electrostatic

•...          Magnetic

Persistence.........

Faceplate..........

(Gray Filter Glass Safety Plate Laminated
Directly to Face of Tube)

Light Transmittancc' of Faceplate Assembly

(approx.).......

a

a

ELECTRICAL  DATA

Heater  voltage    ........
Heater  current    ........
Heater warm-up  Timel        .....
Direct  Interelectrode  Capacitances  (approx. )

Cathode to All other Electrodes    .      .
Grid No.1  to All other Electrodes      .
External Conductive Coating to Anode2

MECHANICAL  DATA

Minimum Useful Screen Dimensions

(Maximum  Assured)
Height........

Width........

Diagonal.......

Area......

Neck   Length        .......
Overall  Length    ....
Bulb.......

Safety plate     ........

Bulb Contact  (Recessed Small Cavity Cap)
Base..........

Basing.........

Weight  (approx.)      .

•       .       .       99Degrees

.     110   Degrees
.       .       .        82Degrees

Aluninized  P4
.      .        White

Short to Medium
Bonded   Shield

40  Percent

.       .       6.3   Volts
o.6o ±5%   Ampere
.       .         11    Seconds

-.                5     pJILf

•         .              6p.prf

..      .   2500   prrf    Max.

2000   r44f    Min.

.       .       .151/4Inches

.       .       .195/16   Inches

.       .       .     225/16   Inches
282   Sq.   Inches

.      39/16±1/8   Inches
.      13  5/8±3/8   Inches
.   J187A or Equiv.
FP198A  or  Equiv.

•             J1-21

.      87-208
•8JR

:       :       :       321/2Pounds

QUICK   REFERENCE   DATA

Television Picture Tube
23" Direct Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray  Filter  Glass
Aluminized  Screen
Tri-Potential

Electrostatic  Focus
1 loo  Magnetic Deflection
No Ion Trap
External  Conductive

Coating
Short Neck

H           8-JR            H

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   Inc.

PICTTJRE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prepared  and  Released  Bw  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,   PENNSYLVANIA

MARCH,   1960

PAGE   I   OF   3

File  Under
TELEVISION  PICTURE  TUBES



§YLVANIA

23DP4
PAGE  2

RATINGS

MAXIMUM   RATINGS  (Design Maximum Values) Grid Drive Service

Anode   Voltage     .      .
Grid  No.  3  Voltage  (Foalsing  Electrode    .      :      :
GridNo.  2Voltage     .
Grid No.  1  Voltage

Negative  Bias  value      .      .
Negative  peak  value     .....
Positive Bias value    .
Positive  peak  value         .....

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During warm-up period not to Exceed  1 5  Seconds     ....
After  Equipment  Warm-up  Period     .

Heater  positive with  Respect  to  cathode    .      .

TYPICAI.   OPERATING   CONDITIONS  (Grid Drive Service)
Anode   voltage     .....
Grid  No.  3  Voltage  for  Focus     .
Grid   No.    2   Voltage3      .....
GridNo.1  Voltage  Required  for  cutoffi    .      .      .

CIRCUIT  VALUES
Grid  No.   1   Circuit  Resistance     .

22,000     Volts           dc
700    Volts          dc
6oo     Volts          dc

154     Volts            dc
220     Volts

0     Volts
2     Volts

1.5     Megohms  Max.

NOTES:

1.  Heater  warm-uP  time  is  defined  d5  the  time  required  for  lbe  uolfage  dcro]J  the  beater  to  re4cb  80%  of  the  rated
beater  uoltdge  after  applying  four  (4)  timeJ  rated  bedler   uoltdge   to   a  circuit   con]isting  of   the   ttlbe   beater   in
Series  wilb  a  relistdnce  equal  to  lbree   (3)   times  the  rated  beater  uoltdge  diuided  by  the  rated  bedler  current.

2.  External  conduclitye  coating  must  be  groHnded.

3.  BrigblneS]   and  resolution  improve  wilb   jncreale   in   Grid   No.   2  Voltage.   A  minimum  ualwe   of   400   uoltl   j]
recommended.

4.  Vilwal  extinction  of  focl"ed  rafter.  Extjn{tion  of   Stdtionary  foculed  IPol  will  require  that  lbeSe  ualueS  be  about
5  uolt§  more  nega;tiue.

WARNING:
X-ray  radiation  shielding  may  be  necessary  to  protect  against  possible  danger  of  personal  injury  from  prolonged
exposure at close range if this tube is operated  at higher  than the manufacturer's Maximum Rated Anode Voltage or
16,ooo volts, whichever is less.



®

a

OUTI.INE

SYLVANIA

23DP4
PAGE  3

DIAGRAM  NOTES:
1.  Refereace  line  is  deterunined  b!  Plane  C-C'   of  |EDEC   No.   126   Reference   Line   Gcage,  ulben   tl}e   gcage   jl

Seated  dgdinst  the  bulb.

2.  Base Pin No. 4 aligm with borizonial centerline  (A-A' )  within  30°  and  is  on  $4me  Sjde  dl  anode  contact,  |1-21.

3.  PldneS  Perpendicular  to  the  tul>e  axis  and  Pausing  lbrougb Poinls X,Y  and Z are located aJ follows:
Plane Ta
Plane  of
Plane  of
Plane  of

ent  to  crown  of  face,  to  Pld[ne  of  X = 0]58"  Nom.
to  Plane of Y  =  0.463"  ±  .030''.
to  Plane  of  Z  =  0.97o"  +_  .030".
to  Plane  of  edge  of  Sbi,eld  =   1.960"  Nom.





CHARACTERISTICS

.    .   Electrostatic
•    .    .    Magnetic

.....         80Degrees

.....         92Degrees

.....         65Dcgrees

.  Aluminized  P4

....      White

.  Medium Short
Gray Filter Glass
.....         42Percent
that  it  employs  the  banded

GENERAL  DATA

I;°ecflues;:i8nM.etioa   .    :    :    :    :    :    :    :    :    :    :    :    :
Deflection Angles  (Approx.)

Horizontal..............
Diagonal..............
Vertical...............

Phosphor................
Fluorescence.............
Persistence..............

Faceplate................
Light Transmittance at center  (Approx.)      .

Type  23DTP4  is  similar  to  Type  23CZP4  except
tube  with  coated  funnel  construction  for  integral  implosio-n  protection  and

Eii=

a

has reduced faceplate transmittance.

ELECTRICAL  DATA

Heater voltage       ..............
Heater  current        ..............

E:raetc:ra.Et:e:?I-:u:?rf:E`=.:1:E.:ci::.:,c.;.s:(.4pbr:x.:,  :   :

GridNo.1  to All  otherElectrodes       .    .    .
External  Conductive Coating and Rim Band

to  Anode2        ............

6.3  Volts
0.60±5[ZOSeToP:ies

;,i::

:;883:

MECHANICAL  DATA

Minimum Useful Screen Dimensions  (Maximum Assured)

#8tEt    .    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Diagonal...........
Area.............

Neck  Length      ............
Overall  Length       ...........
Bulb................

Bulb  Contact  (Recessed  Small Cavity Cap)
Base...............

3;a:#t(A;p;.;.,.   :   :   :   :   :   :   :   :   :   :

15% Inches
19 1/4 Inches
22% Inches

6 ±2%6 i:€h[ensches
181/2  ±  % Inches

J187J
J1-21

86-203
12L

29 Pounds

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values)
Grid Drive Service3
Maximum Anode voltage       .....

gr££nd;&uoT4A(nF°odceusY:;taEgi:ct.roae}Voita.ge
Grid  No.  2  Voltage      ........
GrfdNNe%.at]£v¥°£ti:8eva|ue......

Negative peak value        .....
Positive Bias  value        ......

25,000 Volts
12'000 Volts

-550 to  +1100 Volts
550 Volts

Positive  peak  value      ............
Peak Heater-Cathode Voltage

::::gf::;;::ti¥l;[nitR¥s:a::ei:;tuj::EEr.#eeseDc:rnlgf

155  Volts
220 Volts

0 Volt
2  Volts

450 Volts
200 Volts
200  Volts

Max.
Min.

OUI"  REF[HENC[  DATA

Television Picture Tube
23" Direct Viewed
Rectangular Glass Type

gf#ni:::rd€lcarsesen
Electrostatic Focus
g2° Magnetic Deflection

g:°tne:0::I:C::b:e?uc:£avt:dcs::i:gl

SYLVANIA
ELECTRONIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  Inc.

plcrmE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Preoaired  airid Rielealed  By Tbo

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

SEPTEMBER,   1963

PAGE  1  OF  3
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SYLVANIA

Z3DTP4

PAGE  2

MAXIMUM RATINGS  (Design Maximum Values)  (Cont'd)
Cathode Drive Service4
Maximum Anode voltage   ......
Minimum Anode voltage        .....
Grid No. 4  (Focusing Electrode)  Voltage
Grid  No.  2  Voltage        ...,.....
Cathode Voltage

Positive Bias  value    .......
Positive  peak  value        ...............
Negative  Bias  value       ...............
Negative  peak  value     ...............

Peak Heater-Cathode Voltage
Heatfrfut¥{r:§aq¥:r£:.::pfe:srr:£§:5oopt::a:tohEoxdcee.ed[5Seconds

Heater positive with  Respect to  cathode       ......

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage        ...................
Grid  No.  4  Voltage  for  Focus      .............
Grid  No.  2  Voltage        .................
Grid No.  1  Voltage Required for cutoffs      ........

Cathode Drive Service4
Anode  voltage         ...................
Grid  No.  4  Voltage  for  Focus      .............
Grid  No.  2  Voltage        .................
Cathode voltage Required for cutoffs       .........

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      .............

•    .          25,000  Volts
•    .           12,000  Volts

-400 to  +1250 Volts
700  Volts

155  Volts
220  Volts

0 Volt
2  Volts

450 Volts
200 Volts
200 Volts

•          20,000  Volts
. 0 to  +400 Volts

300 Volts
. -4o to ~76 Volts

•          20,000  Volts
. 0 to  +400 Volts

300 Volts
+37 to  +64 Volts

dc

1.5 Megohms Max.

NOTES:
12;:Pl##|a::bfra;;e;x:af;dnf!f;;o;#;eeb!;q;:;;orcaduu:,|;,df:ocv;;uo;;;;i;ee;#f;;r;;:;a;fr;;;;:de;;i:;b::¢b:i:i,teorrerlq:ud|Csr:e"::a:,,Ohbfetabd:rferos::te,a:rot:e:lag:;e;:U:otJt:bae,gh:r|eade:,::touee„

WARNING:

rang:;frd,'bi::#:`.'i:nop#%#na8,ffi¢gybebret#eac:f],i:m':npurf°;:tc:r:r8:;nffa##ub#£%gderA°flfo|eer#:i#]a;enjo"rry]6f,ro°omopvro;;j°,nffbdjceb%Sru;se,:sSs.Close
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OUTLINE

USEFUL
SCREEN
_AREA

EXTERNAL
CONDUCTIVE
COATIN6:.=
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I19.051"

46±7

R'MBAND-TENSIONBAND
2iu=±,-,8!"i3'.-20.076"2og'±+: i _`1

i"MAX. |TENstoLNA.BfND

|r=.
I

L   SCREENlIIII|--I-JIIIFI
:"R.

DIAGONAL               {
11
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`S{¥`»`X8&S             >2.MAX.DIA.
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(NOTE   ''

!.=t.A        i.R.`        , CENTERLINE_A-A'      ,2        °       `'

Z6'±#'
0\

11,        ,a

lo/
86-203

BOTTOM     VIEWD630'4

DINENSIONS

OF   BASE

iNOTE    2)

SYLVANIA

23DTP4

PAGE  3

DIAGRAM  NOTES :
]i.Rgfde%enpc,en'#eo.ts6d%:;n%j%t#b%opr';%t:i?;n°t!rJ,%npFf_NA,°T%,6b,%e#n%endL`::eonG]d%'s#d!edn]'db:o8d#ucgoen,i::,e,afe]d.2a]g.a;ns"bebuJb.
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CHARACTERISTICS

GENERAL  DATA
Focusing Method     ....
Deflection Method       .   .   .
Deflection Angles  (Approx.)

Horizontal.....

?::tq:an,al    .   :   :   :   :   :
Phosphor.......

Fluorescence....
Persistence.....

Faceplate
Light Transmittance  (Approx.)

.    .   Electrostatic
•    .    .   Magnetic

.....       100Degrees

.....       114Degrees

.....         83Degrees

.  Aluminized  P4

....      White

.  Medium Short
Gray Filter Glass
.....         42Percent

:=yc:e|e:sts|::napp[pt:eyc:::mdn?12:3T:tE::t:I:e3:sd::d:li:ec:il|ta::c:o::stnesz::t:;:i::n:t3ri:tT:nr;:pelcnt::;:zi

ELECTRICAL  DATA

Heatervoltage     .   .
Heater Current ±  5 %

23DZP4
6.3

0.45

E:raetc:|Et:e;:I-:u:?r:i,=o:1:E.:cit,:.:::Cos:(e4p;I:x.:,  .  .

GridNo.1toAllotherElectrodes       .   .   .
External Conductive Coating and Rim Band

to  Anode2        ............

11

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

#8,Et    .   :   :   :   :   :   :   :   :   :   :   :   :

MiniRi:£oEaslefu, ic;ee.n.Ar.ea.   :   :   :   :   :
Neck Length      ............

B:LebraEOLnet:gtth(Re€es.seasm.all.dv.it;dj)
Bulb................

Base...............

3;a:#t (A;p;o;.).   :   :   :   :   :   :   :   :   :   :

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values)
Grid Drive Service3
Maximum Anode voltage       ......

%r':nil.g¥:4AG;I;dft:Ng#ao:C;,St:ang;efle:tr:°d:e):
Minimum Grid No.  2  Voltage   .....
G[id¥N:i::1:;¥°:t::a§kevva:ruee   .   .   .   :       .

Positive Bias  value       .......
Positive peak value      .......

23DVP4
6.3  Volts

0.i:ie:op:ies

;,I;:

:50#

1534 Inchc.s
19
22

±
±
J1

Inches
Inches

Inches

J187L
87-208

8HR
28 Pounds

22,000 Volts
11,000 Volts

: -.550 to  +1100 Volts
550 Volts
200 Volts

155  Volts
220 Volts

0 Volt
2 Volts

Peak Heater-Cathode Voltage

::::gf::#:t;#L:[nEtR¥so:::e::;tuj3:cp:rt:;£eespc:I:::
450 Volts
200 Volts
200 Volts

Max.
Min.

dc

QUICK   REFERENCE   DATA

Television Picture Tube
23" Direct Viewed
Rectangular Glass Type

g]r££Fnfi::a%Sesen
Electrostatic Focus

:1%';#eac8kngi:mpe:grectj°n

gxote|ron:,Tcr:Eductivecoating
Banded Tube, Coated Funnel

23B¥:i:  g..3#?8 =: E:::::

SYLVANIA
ELECTRONIC  TUBES

A  Divisioti  of
Sylvania  Electric  Products  IQc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared and Rel¢4ted By The

TECHNlcAL  puBLlcA[IIONs  sEc'rloN
EMPORIUM.  PENNSYLVANIA

SEPTEMBER,   1963

PAGE  1  OF  3
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PAGE  2

MAXIMUM RATINGS  (Desigfl Maximum Values) (Cont'd)
Cathode Drive Service4
Maximum  Anode  voltage    ..................

%r:lil,g£4:V:?i:a;g#:;:,Stlangg:E:ec:tr;d:):  :  :  .   :  :  :  :  :.  :  :   .
Minimum Grid No.  2  Voltage     ................
Cathode Voltage

Positive  Bias  value    .........,.........,
Positive  peak  value        ...................
Negative  Bias  value       ...................

peakNHegaatt;:.ecapteha5d¥at%ita:e..................
Heat3ru¥:8aSvaer::tuhpRpeesrfoe:t*°ot¥othE°xdc:edi5seconds....

fifetaetleF3:i!t=veen#rRme-sT!.?ctrjo&th;d.e  .   :   :   :   :   :   :   :   :   :   :

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3

iiiido¥°itra#ej;§§;v;°:I:4::rceudsforcutoff5
Anode  voltage        .......................
Grid  No.  4  Voltage for  Focus      .................

8r;£o¥e°.v2oiYa°::aReequi.res f.or.cLt6ff.5  .   :   :   :   :   :   :   :   :   :   :   :   :   :

.    .    .           22,OO0Volts
•    .    .           11,000Volts
. -400 to  +1250 Volts

700 Volts
350 Volts

.   155  Volts
220 Volts

0 Volt
2  Volts

450 Volts
200 Volts
200 Volts

•          18,000  Volts
.      Oto400Volts

400 Volts
. -46 to -94 Volts

18,000 Volts
0 to 400 Volts

400 Volts
42 to 78 Volts

CIRCUIT  VALUES :
Grid  No.1  Circuit  Resistance      ..........................                   1.5  Megohms Max.

NOTES:
12:40;5ff;ff;edf;man;e;ogxd;jp;dn¢f`;;te;ff;bu;5dffffo;fie;;i;;;;bff;;Cr;;o#c„e;;;;;;o;er;:;:;;;;;;;dad;;;ec;b;d;r;p:S;;tr:r,e,;:;:eros,,::r,:ac;but:::bnoecfeb`:e:a::i:::bnl:::b!o:::P:PJdkyr:n:gddw`„

WARNING:

;I,bi%:ir5dodpjear'£:d`ba;,e[bdi;g%runt%:e,%C%Jaan%f'%P%ffg£;x:%uP%"%teddd%8neorffor,I,°dng:'o;rnj]u6%#Z|,::'%b%dbee%!°;Ssu;eel:"'°Serange

u
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OUTLINE

23±.±!                                                                                                                                       EXTERNAL
CONDUCTIVE

USEFUL                                                                                                           COATING

:3EEEN                 ,=.

F3±,.     ,:±!.f-_ \
15fi,i"a.±!.

',

+623,::%I5gqRI

6!==,,r6#6`T
15 672" I

15T57FA`I
18,:.                                              7``±i6.

Y

rtl LI
'5"R      . 48"R

4,961 60"R f' E F.
2"a .   LINE+.ZOO"•2q9;o.9%#---5!-±5.•-. .--I--_-=---E-

'9.8511. f„M

I

20.075.+ 6''11,
BAND

TENSIONBAND 4#%.ENsloNBAND

NE

!uMAX.I:.ftFUNNEL
8 e

+ 9q16 CLAMPUSEFUL    Scf}EEN     DIMENsloNS

\

DIAGONAL         22%.   MIN.WIDTHl9±.MIN,HEIGHT15€.MIN.IrRa,,.,i\\ 36 2R         ,

n.....-

' . r' ` , '  , ' ,1'  , ,  ,  ,  , , , , ,

RETS
\\

10                                                               COATING

H2u:.M2|XroiA.[\\ /,I REF      LINE

.575X2+.576 / _I                            (NOTE-I)I.i:EDgo^oj.A."
5&ca

87-208
-.025"                                  CENTER L

D63006
BOTTOM    VIEW    CF    BASE

INOTE -2)

DIAGRAM  NOTES :
`i.Rfffa%enpc,en'#eo:S4dea`,e;rg::n%#,bbyhpo'%::n::fce°nftJeE,%n:fArfi)]2w6;#}fner3effeaLn;due;sGoanu%%!;%'abse%dgee:%%:]d]g.a2;]n:"bebu'b.
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CHARACTERISTICS
GENERAL  DATA

Forusing Method
Deflection  Method

....         Electrostatic
•....        Magnetic

Deflection  Angles  ( Approx. )
Horizontal..........
Diagonal...........
Vertical...........

Phosphor............
Fluorescence..........
Persistence..........

Faceplate.............

( Gray Filter Glass Safety Plate Laminated
Directly to  Face  of  Tube)

Light Transmittance of  Faceplate Assembly
(Approx.).........

•...          99Degrees
....        110Degrees
....          82Degrees

Aluninized P4
.     .     .       White
Short to Medium

Bonded Shield

40  Percent

QUICK   R[F[RENOE   DATA

Television  Picture  Tube
23"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray  Filter  Glass
Aluminized  Screen
Neck  Length  5y8"
Electrostatic  Focus
1 loo  Magfletic  Deflection
No Ion Trap
External  Coflductive  Coating

Eii

ELECTRICAL  DATA
Heater  voltage        .........
Heater current  ..........
Heater warm-up Timel  .......
Direct lnterelectrode Capacitances

(Approx.)
Cathode  to All other Electrodes     .     .
Grid No.  1  to All Other Electrodes     .
External Conductive Coating to Anode2

MECHANICAL  DATA
Minimum Useful Screen Dimensions

( Maximum Assured )
Height..........
Width..........
Diagonal.........
Area..........

Neck  Length       .........
Overall  Length   .........
Bulb............
Safety plate    ..........
Bulb Contact  (Recessed Small Cavity Cap)
Base........-...

Basing...........

Weight   (Approx)       .......

6.3  Volts
0.60 ± 5%  Ampere

11  Seconds

5   u,JLl
6  „prf

2500 „„f
1700  „„f

15%  Inches
19%6  Inches
22%6  Inches

282  Sq. Inches
51/8  Inches

15%6  Inches
J187A  or Equivalent

FP198A or Equivalent
J1-21

87-219
8KP
32%  pounds

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)
Cathode Drive Service3
Maximum Anode voltage    .....
Minimum  Anode  voltage    .....
Grid No. 3 Voltage ( Facusing Electrode)
Grid No.  2  Voltage     .......
Cathode Voltage

Positive  Bias  Value
Positive Peak Value
Negative Bias Value
Negative Peak Value

22,000  Volts
13,200 Volts

-5 50 to + 1100 Volts
70 Volts

154Volts    dc
220  Volts

Ovolts    dc
2  Volts

Max.
Min.

SYLVANIA
ELECThoNIC  TUBES

A  Divisiofl  of
Sylvania  Electric  Products  hc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prapcred  a;nd Rele4]ei By The
TECHNICAL  PUBLICATIONS  SECIloN

EMPORIUM,  PENNSYI.VANIA

JULY,   1960

PAGE   1   OF   3

File  Under
TELEVISION  PICTURE  TUBES



SYLVANIA

23[P4
PAGE  2

MAXIMUM  RATINGS  (Design  Maximum  Values)  Cathode  Drive  Service3   (Cont'd. )
Peak Heater-Cathode  Voltage

Heater Negative with Respect to Cathode
During  Warm-up  Period

nottoExceedl5Seconds    .     .     .
After Equipment warm-up period   .

Heater  Positive  with  Respect  to  Cathode

TYPICAL  OPERATING  CONDITIONS  (Cathode  Drive  Service) 3
Anodevoltage    .      .      .      ®      ..................
Grid No.  3  Voltage  for Focus    .................
Grid  No.  2  Voltage3     ....................
Cathode voltage Required for cutoff4    ..............

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance   .

450  Volts
200  Volts
200  Volts

16,000  Volts
0 to +400  Volts

50  Volts
+52  to  +47  Volts

1.5  Megohms Max.

NOTES :
i .  Heater  warun-%P  tinee  i,I  defroed  ac  the  lime  reqttdred  I or the uoltdge across the beat fr lo _red_cb 80q¢o  of the ratgd beater

voltage  after  a;Pplying i our  (4)  timel  rated  beater  Voltage to a circtt4l con]6S_ting of the tttbe beater in Series with a rel6It-
once  equal to ibree  (3)  ii;mes the rated beater uchage  dj,uided, by  Sbe rated beater  current.

2.  External  condttcii4ie  coating  m%]t  be  grounded.

3.  Voltage]  are  PoliSiue  ouitb  relpeci  to  Grid  No.1  unleSS  indicated  otberuii,Se.

4.  V6Sttal  exti,nct6on  of  f octtsed  rafter.  Exiinctdon  of  Stalionary  foct4Sed  Spot avtll reqttdre  tbd;i  these  udhaes  be  4ibottt  5  Voles
more  PoS¢tinye.

WARNING :
X-ray  radio,¢4on  Sbielding may  be  necessary  io  protect  dg¢¢nJt  Poslthle  danger  of  PerSoi¢dl injury  froan Prolonged  expolure

at  clole rdmge if tbi,] ieebe i,I operated, at b6gber than Sbe man%faclurer]  Mari;maem Rated  Anode Voltage  or  16,000  uolt],
wb4cbeuer  is  leII.
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OUTLINE

A

A

L8f 17.±+.I
®

3.45t.R.i-
I

I

REF    LINEI

i I4i.±i. i.±t.

BOTTOM     VIEW    OF    BASE
(NOTE   2)

DIAGRAM  NOTES :
1.  Reference  line S]  deSerinined by  Plcme  C-C:  of  JEDEC  No.126  Reference I.¢ne G¢eege, when the  gattge 6S  Seated agdenst

the  bulb.

^               2.  Base pin No. 8 dignl with  borizonial centerline  (A-A:)  within 30°  ed is on same Side as anode coatacl, J1-21.

3.  Pldmes Perpendicular io lbe axis and, Passing ibrottgb Points X,Y  dfnd Z are I,ocated as fouoavl:

Plane tangent So croown of face, lo Plane  of X = 0] 58"  Noun.
PlaneofXtoPlaneofY=0.463"+-.030
Plane of X to Plane of Z = 0.97 0" +- .030
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CHARACTERISTICS

GIINERAL  DATA

E;oecflues;:ignM#t::a  .   :   :   :   :   :   :   :   :   :   :   :   :
Deflection Angles  (Approx.)

Horizontal..............

?::tg:anlal    .    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Phosphor................

Fluorescence.............
Persistence.............

Facei|iagtft Tr;ns.in.itt;n:e.(Apir6x..)  .   :   :   :   :   :

ELECTRICAL  DATA
Heater  volta,ge       ..............
Heater  current       ..............

E:raetc:ra|:t:e;:,.:u:?I::i`:.:1:E.:ci::.:.c:e.s;t?p;I:x.:,  :  :

Grid No.1  to All otherElcctrodes       .   .    .
Extcr£[?ic8°annddutc:£VAen:::Sin.g:n?.....

Resistance Between External Conductive Coating
and  Metal  Band          ...........

RERERERERERERERERERE

.    .   Electrostatic
•    .    .   Magnetic

.....       100Degrees

.....       114Degrees
•....         83Degrees
.  Aluminized P4
....      White
.  Medium Short

Gray Filter Glass
.....         42Percent

6.3  Volts
0.45 ± 5[Z° Se:oP:ies

:,F:

:;88Bi            #:::

50 Megohms  Min.

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

#:'igtEt    .    :    :    :    :    :    :    :    :    :    :    :    :

MiniEj:fa°E;as[efu|  Sc;ee.n.Ar.ea.    :    :    :    :    :

gil:b:aE:L:e::t;ttht;e:es:se;;in:all:C:av:Ltjcap:,
Bulb................

Base...............

3;a:i;gt  (A;p;oi.).   :    :   :    :   :    :   :   :   :   :

15% Inches
19%  Inches
22% Inches

5%±28£i:€E:sches
14]7€2 ±  9/2 Inches

J1-21
J187L

87-208
8HR

28 Pounds

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values)
Grid Drive Service3
Maximum Anode voltage       .........

!r;?I,¥::4:f#Ng:o(lj:5:,st,ang6eE.,e:tr:od:e,:  :  :  .
Minimum  Grid  No.  2  Voltage        .......
Grid#N:;::1:;¥°:t::agkevva:ruee       :   .   .   :   .....

Positive  Bias  value        ..........
Positive  peak  value      ..........

Peak Heater-Cathode Voltage
HeatBruTi:;afvc::!:t:hp:pee:rEi:t.io,t?:.hEo.xdce:e?

Heat?rftf:siti::P=i:ftRYsapre=:ut3 pdrtihoodde .   .
DC component         .........

22,000 Volts
11,000 Volts

-.550 to  +1100 Volts
550 Volts
200 Volts

155  Volts
220 Volts

0 Volt
2  Volts

450 Volts
300 Volts
200 Volts
100 Volts

dc

QUICK   REFERENCE   DATA

Television Picture Tube
2 3" Direct Viewed

!:iai?nl::ieir€Ea:;SesnType
Electrostatic Focus

:1%';#eac8knsti:mDe:grection

gx°te]r°n:iTcr:Eductivecoating
Banded Tube Integral

Implosion Protection

H        ,-in         H

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbri;col Ptibl;cat;on

JULY,   1965

PAGE  1  OF  3

F;le Under
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SYLVANIA

23EWP4A

PAGE  2

MAXIMUM  RATINGS  (Design Maximum Values) (Continued)
Cathode Drive Service4M8M#S#Electtode)

Cathode Voltage
Positive  Bias  value    .....................
Positive  peak  value        ....................
Negative  Bias  value       ....................

peak=H:::a;:f:;:::§e§[¥#e£::;a£:asrrE£::5oopt::a:tohEoxdceeedL5Seconds

Heater positive with  Respect to cathode       ...........,
DC component      .....................

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage         .........................
Grid  No.  4  Voltage for  Focus      ...................
Grid  No.  2  Voltage         .......................
Grid No.  1  Voltage Required for cutoffs      ..............

Cathode Drive Service4
Anode  voltage         .........................

§a:::o¥:Vgo|¥:j::a:e::I,.I::Cf:osr.c;toff.5  :   :   :   .   :       :   :   :   :   :   :   :   .   :   :

22,000 Volts
11,000  Volts

-400 to +1250 Volts
700 Volts
350 Volts

155  Volts
220 Volts

0 Volt
2  Volts

450  Volts
300 Volts
200 Volts
100 Volts

18,000 Volts
-200 to +200 Volts

400 Volts
-48 to -96 Volts

18,000 Volts
-200 to +200 Volts

400 Volts
44 to 80 Volts

CIRCUIT  VALUES :
Grid  No.  1  Circuit Resistance      .........................                             1.5  Megohms  Max.

NOTES:
]#;;';Sr;r4ifu¢ot;t#a;g;P#;S##;#dldab;ee'¢b#rt:c;r:rr:#f|uzcroeredfi!t°irntgb:fui°#teatgueb:C;::Sie'rbembe]:::er]'£zrtebacabr&e:„#an°cfe''esq#a'ie:ovtab]rueeea(#r,,#Pe!'yr'¢#e8d

2.  External  conductive  coating and  rim band  anu5¢ be  grounded.

3.  Voltagel  are  PoJitiue  ouitb  respect  to  Cathode  unleSS  indicated  olberoui§e.

4.  Vol¢dge§  are  I)ositive  with  re$|Ject  to  Grid  No.1  unlesS  indicd}ted  otherwise.

5.Y:::ed#Seex;;;;:%#t°5ffty°oC,#::draJter.Forculoffoftbeundefoectedspot,tbeabJoluteualueoftbebiasbelweencatbodeandgr;dwiu

WARNING:

%f:bdi',r,:bd%npeJr%e'dd;:,8b#gdbye:e,bn%bderym%„rf%cC,tu:e8r?s;n#%J#b#mdffeedr°fnpoe%°#,`%%rf]r:%;a;°o;,::dw#°b%reer:f',Ce'S°sJ.eran8e
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DIAGRAM  NOTES :
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CHARACTERISTICS
GENERAL  DATA

Focusing Method      ...........
Deflection  Method        ..........
Deflection Angles  (Approx.)

Horizontal............

3::tq:an,al    .    :    :    :    :    :    :    :    :    :    :    :    :
Phos£]hu°orresc:nfe  .    :    :    :    :    :    :    :    :    :    :    :

Persistence...........
FaceiLfagtft Tr;ns.in.itt;n:e.(AP;r6X..)   .   :    :    :

ELECTRICAL  DATA
Heater  voltage       ............
Heater  current       ............

E:raetc:|Et:era?I-::oirf|fil=o:1aE.:cit|:.:tc;Cos;(e4p;I:x:,

Grid No.1 toAll other Electrodes       .
External Conductive Co

Metal Frame to An:tj:8an:

.    .   Electrostatic
•    .    .    Magnetic

.....       100Degrees

.....       114Degrees

.....         83Degrees

.  Aluminized P4

....      White

.  Medium Short
Gray Filter Glass
.....         42Percent

6.3  Volts
o.6o ±  5|Zo SeT5:ies

Quin  R[FER[NCE  DATA

Television Picture Tube
2 3" Direct Viewed

ii¥iar]:n:La;I::ra€c;ea:£:I::S:eType
Electrostatic Focus

:1%;#eac8knBti:mDe:grect£On

i:t:I:o:tic::i:u(cFti]V]:dcR:i;g
Implosion Protection

Resistance Between External Conductive Coating
and  Metal  Frame        .............

rl      MECHANlcAL DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

#gtEt   .   :   :   :   :   :   :

MiniEi:faobaslefu| ;c;ee.n Ar.ea

g::Ea||eLnegntgth .   :   :   :   :   :
Bulb ContaEt  (Recessed Small Cavity Cap)
Bulb................

Base...............

3;a:i;ft  (Abp;o:.).    :    :    :    :    :    :    :    :    :    :

;,i:i-

:;883:           #::,

50 Megohms  Min.

15% Inches
19% Inches
22% Inches

5%±28#S::h[ensches
14[7<2 ± 9/2 Inches

J1-21
J187L

87-208
8HR

28 Pounds

RATINGS
MAXIMUM  RATINGS  (Desigti Maximum Values)

Grid Drive Service4
Maximum Anode voltage       ......

%r:n±Lt¥¥:4:E¢:Ng:ot]j%5;[st[anggeE[e:tr.od:e,:
Minimum Grid No.  2  Voltage       ....
GrfdNNe%.atLjv¥°£ti:§eva|ue......I

Negative Peak Value
Positive Bias Value
Positive  peak value      .........

Peak Heater-Cathode Voltage
HeatBru¥i§:¥V:r¥5:tu:pe:poce:I:o::ti°:t:taot.h:d:

Heatfrftf;s:tq::P£:EtR¥sapre::ut3p:rtjho:de.
DC component         ........

22,000 Volts
11,000 Volts

-550 to  +1100 Volts
550 Volts
200 Volts

155  Volts
220  Volts

0 Volt
2  Volts

450 Volts
300 Volts
200 Volts
100 Volts

dc

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Techa;cad Pwblica;t.iori

JULY,  1965

PAGE  1  OF  3
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PAGE  2

MAXIMUM  RATINGS  (Design Maximum Values)  (Continued)

Cathode Drive Service3
Maximum  Anode  voltage    .....................

%r;!'[g[o:4:¥;±dt:Ng:70(:£%;c;]stiangg:E.Iectr?de).   :              .                      ..
Minimum  Grid  No.  2  Voltage          ..................
Cathode Voltage

Positive  Bias  value    ......................
Positive  peak  value        .....................
Negative  Bias  value       .....................

peakNHegaatt:r.ec:teha5d¥a+uo:ta;e....................
Heat2rf:¥r:§aq¥£:.::p%rrE£§:goopt::a.otohfoxdceeed 15 :econd:          ..

Heater positive with  Respect to  cathode       ............
DC component      .....................

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service4
Anode  voltage         .........................
Grid  No.  4  Voltage for Focus      ...................
Grid  No.  2  Voltage         .......................
Grid No.  1  Voltage Required for cutoff5      ..............

Cathode Drive Service3
Anode  voltage         .........................

g::g¥::2#:g:for.F:c:s.   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :
Cathode voltage Required  for cutoffs       ...............

22,000  Volts
11'000  Volts

-400 to +1250 Volts
700  Volts
300  Volts

155  Volts
220 Volts

0  Volts
2  Volts

450 Volts
300 Volts
200 Volts
loo Volts

18'000 Volts
-200 to +200 Volts

400  Volts
-48 to -96 Volts

18,000 Volts
-200 to +200 Volts

400 Volts
44 to 80 Volts

CIRCUIT  VALUES

Grid  No.  1  Circuit Resistance      ........................                             1.5  Megohms Max.

NOTES :
]#b;Srdetr:r¢#ua:;]m#a;;Pr,a'zl;ue#dfebzd:¢b:yee!r":eLof#aab;e';lteoe;::#rrr:e:re#ttu'croe"d»!t°irntgb:fayi°#tedtgueb:C%ietrbembes:::erff£,rteb%r8e:„#an°cfeztefq:¢a'ie:oU,ab]r:ee#:,#Pe!'yrza#e8d

2.  External  conductive  coatirig dud in;eldl  frune  must be  grounded.

3.  Vohdges  are  PoJitiue  wilb  reSpect to  Grid No.1  unle]]  indicated  olberouiSe.

4.  VohageS  are  PoSitiue  wilb  re]Pecl  1o  Cathode  unlefl  iridicated  otherwise.

5.i:fc:ea;]eexbt;n:tf::t°!fty°oC,;::dra5ter.Forculoffoflbeundefoeciedspot,tbeabloluleualueoftbebia]betweencdtbodeandgridwi||

WARNING:

rjrtd%:%„db`ed';;f°:pJebr%tJedd;na£%ybebre,nbe::S%##%ru°ft:::udr8:;Snkpd°:;%'„eund%n%eerd°k%%nv%,;,najgue?rfr]°6%ro°'v°on,§Se,d;;§c°r%r%C,'e:::range

u
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Detail of Mounting  Hole

EXTEFiNAL
CONDUCTIVE    COATING
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REF.  LINE2"±t.5i-±i.---
\ED6E  OF   USEFUL

\
-2,a.±±.

SCREEN

BOTTOM    VIEW   OF    BASE
(NOTE    2)

DIAGRAM  NOTES:
1.  R!efererlce Lirle i] determined by Plarle C-C/  of JF:DEC No.126 Rleference Line Gauge, u/ben lbe gattge is Seated against the  bt4lb.

2.  Base Pin No. 4 aligns wilb  horizontal centerline (A-A/)  wilbin  30°  and i] on §a7ne Side a] anode contact, ]1-21.





CHARACTERISTICS

GENERAL  DATA
Focusing  Method
Deflection Method

.....      Electrostatic
•.....     Magnetic

Deflection  Angles  (Approx. )
Horizontal...........
Diagonal...........
Vertical............

Phosphor.............
Fluorescence..........
Persistence..........

Faceplate.............

( Gray  Filter  Glass  Safety  Plate  Laminated
Directly to Face  of Tube)

Light Transmittance of Faceplate Assembly
(Approx.)..........

99  Degrees
.     .     .           110Degrees

82  Degrees
Aluminized  P4
.     .          White

Short  to Medium
Bonded Shield

40  Percent

QUICK   REFERENCE   DATA

Television  Picture  Tube
23''  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray  Filter  Glass
Aluminized  Screen
Electrostatic  Focus
1100  Magnetic  Deflection
No  Ion  Trap
External  Conductive  Coating
Low  Grid  No.  2  Voltage
6.3  Volt,  450  Ma  Heater

a

ELECTRICAL  DATA
Heater  voltage    .............
Heater current    .............
Maximum Heater voltage Rangel      ......
Heater warm-up Time2    ..........
Direct lntefelectrode Capacitances ( Approx. )

Cathode to All other Electrodes    ......
Grid No. 1 to All other Electrodes    .....
Extemalconductivecoatingto Anode3     .    .    .

6.3  Volts
0.45 ± 5%  Ampere

5.8 -7.0  Volts
11  Seconds

5vvf
6wf

2500  prprf               Max.
2000  wf             Min.

MECHANICAL  DATA
Minimum  Useful  Screen  Dimensions   (Maximum Assured )

Height..........
Width..........
Diagonal.........
Area...........

Neck  Length   ..........
Overall  Length     .........
Bulb............

Safety  plate      ..........
Bulb Contact  (Recessed  Small Cavity  Cap)
Base...-........

Basing............
Weight   (Approx.)        .......

151/4  Inches
19%6  Inches
22%6  Inches

282  Sq. Inches
5 3/8  Inches

157/16  Inches

J187Al   or  Equiv.
FP198Al or Equiv.

J1-21
:      :      :           86-214

7FA
321/2  Pounds

RATINGS

MAXIMUM  RATINGS  (Design Maximuni  Values)
Cathode  Drive  Service4
Maximum  Anode  voltage     .......
Minimum  Anode voltage      .......
Grid No. 4 Voltage  (Focusing Electrode)     .    .
Maximum Grid No. 2 Voltage    ......
Minimum Grid No. 2 Voltage    ......
Cathode  voltage       ..........
Peak Heater-Cathode voltage     ......

Heater Negative with Respect to Cathode
During Warm-up Period

nottoExceedl5Seconds      .     .     .

Heatfrf5eors£¥vue£#t;n;e¥;rcT::pc:tehr;od€  :

.           22,000  Volts

.           15,000  Volts
-550 to +1100  Volts

70  Volts
44 Volts

100 Volts

410 Volts
180 Volts
180  Volts

SYLVANIA
ELECThoNIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  Inc,

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pretl4red and Relea]ed Bv Tbe
TECHNlcAL  puBLlcA[TIONs  sEcrloN

BMPORIUM,  PENNSYI.VANIA

JULY.   1960

PAGE   I  OF   ,
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SYLVANIA

23lp4
PAGE  2

TYPICAL OPERATING  CONDITIONS  (Cathode  Drive  Service) 4
Anode  voltage        .....................
Grid No. 4 Voltage for Focus5 a 6
Grid No.  2  Voltage    ....................
Grid No. 1 Voltage Required for cutoff 7    .............

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance

16'000  Volts
250  Volts

50  Volts
+35 to +50 Volts

1.5  Megohms Max.

NOTES :
1.  Del6gn-Meximttm Value].

2.  Hedf¢er uiarm-ttp lime i§  defroed as the Siune req"died I_or the  uoltdge acro§]  the  beape!  lo r.ed?b  809{g  of  S.be r¢_ie`d  beat.er
uoleage  after  ai)Plying  four  (4)  tinel  raped  beate_r  walSgge !o .a.circgriS conl.6S.ing of the i"be beater in §eri,e§ with a re]i]l-
once-equal lo Sbree  (3)  times ¢be rated beater uchage dfuided by the rated beater curren;i.

3.  External  condttcinie  coating mtt]t  be  grounded.

4.  Unle§S  otberouise  Specified, 4/oltdge]  are  PoSiin)e  and measured owiSb respect io Gnd No.1,

5.  Twi,tb  ike  combined Grid No.1  bins  aychage  cmd Video  Signal ayollage  adjtts¢ed,  to  give  an  anode  c¢tirrent  of  50  |14  on  a
195/lox 151/4  Patiern  froun  an  RCA  2F21  anonoscope  or  eq"ivalenS.

6.  Indi4iidaeal  i"bes  will  bare  Sat4Sfaclory  focee]  at  lone  ayaltte between o ed, 500 ayol,lI.

7.  V4Sttal  exlinciion  of  focttsed  ra§ter.  Exlinc$4on  of  §tat6onary  focttsed  IPol ou{ll require  tbdi  ibe§e  Values  be  abott¢  5  Volts
more  Po]irfue.

WARNING:
X-ray  rdderion  sbieiding inay  19e  necessary  lo  Prolecl  against Pqs$6ble  danger  of  Perlond :injaery.from. Prolonged  _erposee.re

de close rdinge if chi] i-eebe is  operated dS bigber ibam the man%fdciurer'S  Mavcinttun Rated  Anode V oliage  or  16,boo  uolSS,
oubicbeuer is lels.
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DIAGRAhl  NOTES :
1.  Reference lime  is  d,etermined  by  Plane  C-C'  of  JEDEC No.126 Reference Line Gauge, when the  gaetge 6S  seated dgdin]t

the  b24l,b.

2.  Base  Pin  No. 7  digns  oui¢b  borizon¢al  centerline  (A-A:)  ouitbin 300  and 6I  on  larne  5ede  ds  anode  coriidct;, J1-21.

r`                3.  Phane]  perpend6c24ha  io  ¢eebe  dri"nd pusing tbroeegb  poinis x,Y , and z are located as folloavx

Plane tangent to  crown of face io Plane of X..  J58"  Nom.
P14me  of  X  io  Plane  of Y = .463" ± .030".
Plane  of  X to  Plane  of  Z = .970" +-.030" .





CHARACTERISTICS

GENERAL  DATA
Focusing  Method  .......
Deflection Method      ......
Deflection Angles  ( Approx. )

Horizontal.......
Diagonal........
Vertical........

Phosphor.........
Fluorescence.......
Persistence.......

Faceplate.........
Light Transmittance  (Approx.) .

ELECTRICAL  DATA
Heater  voltage       .......
Heater current ±5%      .....
Heater warm-up Timel      ....

.     .   Electrostatic
•     .     .  Magnetic

.....  100Degrees

.....  114Degrees

.....     83Degrees

.   Aluminized P4

.     .     .        White
Short to Medium

Gray  Filter  Glass
•....    75   Percent

23AMP4     23AI.P4       23MP4
6.3                   6.3
0.30                0.45
1111

Direct lnterelectrode Capacitances  ( Approx. )
Cathode to All other Electrodes      .......
Grid No. 1 to All other Elec`trodes .......
External conductive coating to Anode2 .....

MECHANICAL  DATA
MinimumusefulscreenDimensions(MaximumAssured)

Height...........
Width...........
Diagonal..........

Minimum useful screen Area .....
Neck  Length     ..........
Overall  Length  ..........
Bulb Contact  ( Recessed Small Cavity Cap)
Bulb.............

Base.............

Basing............

Weight  (Approx.)     ........

6.3   Volts
0.60  Ampere

11   Seconds

5   Jquf
6  Ill,i

2500  Avf              Max.
1700  4quf               Min.

15   Inches
:     :     :     :            191/8Inches
....    22-5/16   Inches

276  Sq. Inches
:     :     :     :5y8±y8  Inches
.     .143/8±5/16Inches
•...             J1-21

•...      J187B1
.....       87-208
....           8HR

26  Pounds

RATINGS

MAXIMUM  RATINGS   (Design  Maximum  Values)
Grid  Drive  Service4
Maximum Anode voltage    .....
Minimum Anode voltage   .....
Grid No. 4 Voltage  ( Focusing Electrode)
Maximum Grid No. 2 Voltage ....
Minimum Grid No. 2 Voltage ....
Grid No. 1 Voltage

Negative Bias value    .....
Negative  peak  value  .....
Positive Bias value ......
Positive  peak  value    .....

•     .        22,000Volts
•     .        11,000Volts

-550 to +1100  Volts
550  Volts
200  Volts

155  Volts
220  Volts

0  Volts
2  Volts

Peak Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode  During

Warm-up Period not to Exceed  15  Seconds  .     .
After Equipment warm-up period .....

Heater positive with Respect to cathode .....

450  Volts
200  Volts
200  Volts

QUICK   REFERENCE   DATA

Television  Picture  Tube
23"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Gray  Filter  Glass
Aluminized  Screen
Electrostatic  Focus
1140  Magnetic  Deflection
ly8"  Neck  Diameter
No  Ion  Trap
External  Conductive  Coating

SYLVANIA
ELECTRONIC  TUBES

A  Division   of
Sylvania  Electric  Products  Inc.

PICTURE TUBE OPERATIONS
SENECA FAI.LS, NEW YORK

Prepared   dad  ReleaSed  By  Tbe
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

OCTOBER,   1961

PAGE   1   OF   3
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SYLVANIA

23MP4,  23ALP4

23AMP4

PAGE  2

MAXIMUM  RATINGS   (Design  Maximum  Values)   (Continued)
Cathode  Drive  Service3
Maximum  Anode  voltage  ..........
Minimum  Anode  voltage  ..........
Grid No. 4 Voltage  ( Focusing Electrode)  .....
Maximum Grid No. 2 Voltage .........
Minimum Grid No. 2  Voltage .........
Cathode Voltage

Positive Bias value ...........
Positive  peak  value     ..........
Negative Bias  value    ..........,
Negative peak value    ...........

Peak Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode  During

Warm-up period Notto Exceed 15 Seconds  .     .
After Equipment warm-up period .....

Heater positive with Respect to cathode .....

TYPICAL  OPERATING  CONDITIONS
Grid  Drive  Service4
Anode  voltage  ...............
Grid No.  4 Voltage  for Focus  ..........
Grid  No.  2  Voltage    .............
Grid No.  1  Voltage Required for cutoff 5  .....,

Cathode  Drive  Service3
Anode  voltage  ...............
Grid No.  4 Voltage  for Focus  ..........
Grid  No.  2  Voltage    .............
Cathode voltage Required  for cutoff 5  .......

CIRCUIT  VALUES
Grid No  1  Circuit Resistance  .

•     .         22'000  Volts
•      .         11'000  Volts

400  to  +1250  Volts
700  Volts
300  Volts

155  Volts
220  Volts

0  Volts
2  Volts

450  Volts
200  Volts
200  Volts

18,000  Volts
......          Oto400Volts

400  Volts
......- 46to-94Volts

18,000  Volts
......          Oto400Volts

400  Volts
......          42to78Volts

1.5  Megohms Max.

NOTES:
1.  H,eater  w?prpe-ttp .tim_e  iS  defrogd. as  the  l¢_awe  reqttired  for  ike  uoltdge  across  ike  beater  to  reach  80q¢o  of  its  r¢led  ualtte

after, appl!^ipeg .(4)  timeS. rpled  beat?r  Volt.a.g? .i-o. a.  circaeit_ c.onliltiwig  of  the  lttl]e  beater  in  SerieS  uiitb  ; re$4Sl¢mce  eq%al
So  ibree  (3)  iimel  rated  beater  uchage  divided  by  ra,ted beater crirreril.

2.   EXSernal  condttciive  coating rntts¢  be  grounded.

3 . Voltdge]  are Po]itive wi,Sb reSpec¢ to Grid No.1  unlesS i,ndicated olberwi]e.

4. Voltdgel  are  Po]4inie uii,tb  respect  to  Cathode  unless  indieated, otberouile.

5. Vi.S?al .!:i.inc¢4on  ?f fo:%Sed_rasifr. For  ctttoff  of  the  undefoected  SPoS, lbe ab]olute ualtte  of  the  bias  betuieen cd;ibode  and
grid will increa]e  by  about  5  Volts.

WAENING:
X.-r?y  radi¢t4op:],i:ldipg peay  be  ne.cesSqu .to  Protect. ag¢i¢u¢ .PoS$4ble  danger  of  Personal injury  from Prolonged  expo]ure
dt ,c!o:e ran?e,if tbi] tttl7e is operated at bigber-¢b¢n ike-manttf-aclurer'S   Mdxiniror;  Rated  ArioJe 'Volt;ge  or -16,00d  uoll§,
owbicbeuer is  leSS.
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DIAGRAh¢  NOTES :
1.  Reference line  61  deieranii'ued by  Pldg'ie  C-C'  of  ]EDEC  No.126 Reference I,ine G¢ttge, when lbe  gdttge i,I  ]eated against

i,be  bulb.

2. Base  Pin  No.  4  dign§  u)itb  borizo"idl  cenierline  (A-A')  within  30°   and 6I  on  Sa;une  §ede  ar  cmode  contact,  J1-21.





CHARACTERISTICS
GENERAL  DATA

Focusing  Method  ....
DeflectionMethod       .     .
Deflection  Angles   ( Approx.)

Horizontal
Diagonal    .
Vertical....

Phosphor
Fluorescence   .
Persistence....

Faceplate        .      .      .

.     .   Electrostatic
I      .      .   Magnetic

•      .      .     99   Degrees
.      .110   Degrees

.      .      .     82   Degrees
.    Aluminizedp4
....   White
Short  to  Medium
.    Bonded  shield

( Gray Filter Glass Safety Plate Laminated
Directly to Face of Tube )

Light Transmittance of Faceplate Assembly  (Approx.)     .     .   40  Percent
Type  23CBP4  has  external  surface  of  safety  plate  treated  to  reduce
specular reflection.

ELECTRICAL  DATA
Heater  voltage  ..........
Heater  current  ..........
Heater  warm-up  Timel      ......
Direct Interelectrode Capacitances  ( Approx. )

CathodetoAllotherElectrodes.     .     .
Grid No. 1 to All other Electrodes ......
External Conductive Coating to Anode2

MECHANICAL  DATA
Minimum useful screen Dimensions ( Maximum Assured )

Height...........
Width   .      .      .      '      .......
Diagonal..........
Area...........

Neck   Length     ..........
Overall  Length  ..........
Bulb......'......

Safety  plate   (23UP4,  23BQP4)   ....
Safety  plate   (23CBP4)   .......
Bulb  Contact  (Recessed  Small  Cavity  Cap)
Base        .        '        ...........

Basing.....'......

Weight............

151/4  Inches
:      195/16Inches
.     225/16Inches

282  Sq. Inches
.   51/8  ±  1/8  Inches

15 3/16 ±  3/8  Inches
•         J187A
.     EP198A
.      FP198B
•              J1-21

.        87-208

.8HR
321/2  Pounds

RATINGS
MAXIMUM  RATINGS   (Design  Maximum  Values)

Grid  Drive  Service4
Maximum  Anode  voltage  .....
Minimum  Anode voltage   .....
Grid No. 4 Voltage  ( Focusing Electrode)
MaximumGridNo.2Voltage      .     .     .
Minimum Grid No. 2 Voltage ....
Grid No. 1 Voltage

Negative  Bias  value    .....
Negative peak value    .....
Positive Bias value ......
Positive  peak  value     .....

23BQP4
23CBP4    23UP4
23,000        18,000  Volts
12,000        10,000  Volts
.   -550to+1100  Volts

550  Volts
200  Volts

155  Volts
220  Volts

0  Volts
2  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode During

Warm-up Period Not to Exceed 15  Seconds
After Equipment warm-up period.    .    .

Heater positive with Respect tocathode.    .    .

450  Volts
200 Volts
200 Volts

Max.
Min.

QUICK   REFER[NOE   DATA

Television  Picture  Tube
23"  Direct  Viewed
Rectangular  Glass  Type
Spherical  Faceplate
Bonded  Shield
Gray  Filter  Glass
Aluminized  Screen
Electrostatic  Focus
110  Magnetic  Deflection
No  Ion Trap
External  Conductive  Coating
6.3  Volts,  450  Ma  Heater

SYLVANIA
ELECTRONIC  TUBES

A  Division   of
Sylvania   Electric   Products  lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret)ared   and  Rele4Sed  By  The
TECIINICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI,VANIA

OCTOBER,   1961

PAGE  I  OF  3

Pile  Undo,
TELEVISION  PICTURE  TUBES



SYLVANIA

Z3UP4, Z3B0P4

23CBP4

PAGE  2

MAXIMUM  RATINGS   (Design  Maximum  Values)   (Continued)

Cathode  Drive  Service3
Maximum  Anode  voltage  .....
Minimum  Anode  Voltage  .....
Grid No. 4 Voltage  ( Focusing Electrode)
Grid No.  2  Voltage    .......
Cathode Voltage

Positive Bias value ......
Positive  peak  value     .....
Negative Bias value    .....
Negative peak value    .....

23BQP4
23CBP4         23UP4
23,000             18,000  Volts
12,000              10,000  Volts
.    .   400`to+1250 Volts

700 Volts

155  Volts
220  Volts

0 Volts
2  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode During

Warm-up period Not to Exceed 15 Seconds  ............
After Equipment Warm-up Period

Heater Positive with Respect to Cathode

TYPICAL  OPERATING  CONDITIONS
Grid  Drive  Service4
Anode  voltage  .........
Grid No. 4 Voltage for Focus ....
Grid No.  2  Voltage    .......
Grid No.  1  Voltage Required for Cutoff5

Cathode  Drive  Service3
Anode voltage  .........
Grid No.  4 Voltage  for  Focus  ....
Grid  No.  2  Voltage    .......
Cathode  voltage Required  for  cutoff 5  ................-.

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance  .

450 Volts
200 Volts
200  Volts

16,000  Volts
0 to 400  Volts

400  Volts
46 to -94 Volts

16,000  Volts
0 to 400  Volts

400  Volts
42 to 78  Volts

1.5  Megohms Max.

NOTES :
1.  He¢ier and;rm-aep time i,I defroed as the tim_e req%ired f or the uoltdgq acro:I  !be bgaSe.r to re?cb 80.q{o  of ii§ rate¢ uahae after.

a;Pplying  f our -(4)  ti,mes  rated  lJe¢ler  uoledge  to  a  circttit  con]isting  of  ike  ittbe  be¢ier in  Series w6tb  a relistance  equal
io three (3) tiuneS rated beater uoltage divided by  ra;ted beater current.

2. External  cond%cli,ue  coating mtt]t  be  grounded.

3. VolSdgel  are  PoSitive  ou6tb  re]Pect  So  Grid No.1  ttnleSS  indicated  otberwi,Se.

4. Voltages  are  Po$6iive  with  reSpect  to  C¢tbode  unless  ind6cdted  oibeywif e.

5. Vilttal extinction of  focttSed rd]ter.  For  c%toff  of  the undefoec¢ed  IPot, lbe  dbsohaSe ualaee  of  ike  bidS  betaveen cathode  and
grid ouill  increaSe  by  aboeel  5  uolt§.

WARNING:
X-ray radidt6on  lbielding may  be  necesSary  to  Proiecl  ago;iaest Possible  danger  of  Personal injury  froap Prolonged  expo]pre
dt cloSe range if tbi] tttbe 4S  operated at bigber than tl3e mam4fd;cturof I   Mdximttm  Rated  Anode  Voltage  or  16,boo  vollS,
wbi,cbeuer  il  leSS.
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DIAGRAh4  NOTES :
1.  Reference  line  6S  determined  by  Pldme C-C'  of  JEDEC  N o.126 Reference Li;ne Gd%ge, avben the  gattge is  seated dgainsi

be bulb.

2.  Base  Pirq@  No.  4  diligns  aviSb  bor4zonlal  centerl,ine  (A-A:)  wiSbin  30°   arid  i,I  on  S¢me  §ede  as  anode  contacl,  J1-21.

3. Planes  perpendicular  to  tttbe  axis  and  Passing tbrottgb  Pointl X,Y , and Z are located ar i ouoou§:
Plane  tangent  to  crown  of  face  to  Pl?_ne  of  X:  ]58"  Nom.
Plane X to Plane of Y = .463" ± .030"
PlaneXtoPluneofZ=.970+-.030"

4. Di,mensiom  are in inches.
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CHARACTERISTICS

EiEI

a

GENERAL  DATA

B°ecflues;:£8nMriteht::d  .   :   :   :   :   :   :   :   :   :   :   :
Deflection Angles  (Approx.)

Horizontal............
Diagonal.............
Vertical..............

Phosphor          .     .    < .............
Fluorescence............
Persistence.............

Face?Z::B:rie|.::]iy::a.sFs:::f:iy::lg:jL.amlriated.

Lfghttf;::::i,ttan:e.of.F:c:p[.atf4ss.eTb:y

ELECTRICAL  DATA
Heater  voltage       .............
Heater current       .............

E:[aetc:ra|Et:er:?I-::iiTigi[::a:i|t::n,:.:sd.!;p;I:x.:,:

Grid No.  1 to All  Other Electrodes   .    .    .
External Conductive Coating to Anode2   .

.    .   Electrostatic
•    .    .    Magnetic

81  Degrees
92 Degrees
66 Degrees

.  Aluminized  P4

....      White
Short to Medium
.   Bonded  Shield

40 Percent

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

Height...................

Width.........
Diagonal.......
Area.........

Neck Length      ........
Overall  Length       .......
Bulb............

Safety  Plate
23BTP4,  23XP4, 23YP4
2 3BDP4    ........

Bulb Contact
(Recessed  Small  Cavity  Cap)

Base...........

&a:i:g,  (A;p;o;.).   :   :   :   :   :   :

151/4  Inches
•...         19%Inches
•...         223f6Inches

:   :   :   ; 1/2 ±23% i#ensches
•    .     189f:6  ±  7/6 Inches
jl87D or jl87G

....   FP198A

....  FP198B

•...          J1-21

....     86-203

....               12L

•...          34]/2Pounds

QUICK   REFERENCE   DATA

Television Picture Tubes

2:3Ef:,:3ETVpol:a2g;YP4:

23#£#t%g#i%ewed

:fh:e:r::au;lf:aec:ilpalsasteTypes
Gray Filter Glass
Aluminized Screen
Electrostatic Focus

i;°t:e[:n§ai¥cre::::dt;;:e:fl:et;;::aiLng
Treated

HH

i  H - IT

SYLVANIA
ELEcmoNlc  TUBEs

A  Divisioa  of
Sylvania  Electric  Products  Inc.

plcrmE  TUBE
OPERATIONS

SENECA  FALI.S,  NEW  YORK
Pr€Darcd a;nd R¢leared By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JUNE,   1962
PAGE  1  0F  3
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SYLVANIA

23XP4

23YP4

Z3BDP4

23BTP4
PAGE  2

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values) Grid Drive Service

Maximum Anode voltage   ......

grjjndjRuoT4A#:g¥ot[f%€:s[ng.Ejec.trad;,
Grid  No.  2  Voltage       ........
Grid No.  1  Voltage

Negative Bias  value      ......
Negative peak value     ......
Positive  Bias  value    .......
Positive  pea,k  value       ......

23BDP4      23BTP4        23XP4       23YP4
22,000             25,000              18,000            22,000  Volts
12,000              15,000

700

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

H.a,E::ns:,:?:;li,e-h:t:E:rr;?,q:?:ptae.:::::ceedl5Second:

TYPICAL  OPERATING  CONDITIONS
23BDP4

Cathode Drive Service4
16,000

0 to 400
500

45  to 95

8,000            12,000  Volts
-550 to  +1100 Volts

550 Volts

....             155Volts

....            220Volts
0 Volts
2  Volts

450 Volts
200 Volts
200 Volts

23BTP4, 23XP4,  23YP4
Grid Drive Service

16,000  Volts
0 to  +400 Volts

300  Volts
-35 to  -72 Volts

Volts

Anode  voltage        ..........
Grid  No.  4 Voltage for Focus     ....
Grid  No.  2  Voltage        ........

gal;£o¥:.+o%[::greeqRue£:eudfr::rf€:tco#3

CIRCUIT  VALUES

Grid No.  1  Circuit Resistance      .... 1.5  Megohms  Max.

NOTES :
1?;bd!tleyr:an,#daf:b##(ep4r)t;t#;:erda#rezedbdeedaal];r;b;e;;e:a#g#t;i;oqd#'ecr:etr:rufi°ct;rtorhne:#;Ut:#tg%ef#:°t%ebehebae%e:„t°]err:easc2,:;d%r°e!„ttbdenrc:teeqd¢t2;attoer,bur°e]e'd(83e):f#:I

2.  External  corid„ctiue  coating must be  grounded.

3.  Visual  extinction  of focused  roster.    Extinction  of  Stationary  focused  Spol  will  require  lbat  these  ualues  l]e  increased  d}bout  5  uohs.

4.  VohdgeS  Sbown  are  Positive  with  respect  to  Grid No.  1.

WARNING:

*%n%;fd##%t;,°unb;%dp;enr£,emdd%,bbejgnbeecreJ;#rdynt,°bepr%'de:'„fd%;%%tt!°#bdJ%nm8e#,!dp%n°onddeJ#;ygefro:m]6P,ro°:3'vg:#t;X#;eeu::i:Ji°eJ]es.

u
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SYLVANIA

Z3XP4

23YP4
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DIAGRAM  NOTES:
1.  R!eference  line  iJ  determined  by  Plane  C-C'   of ]EDEC  No.116  Reference  Line  Gauge,  u)ben  the  gauge  is  ]edted  agdim  the I?ulb.

2.  BaSe Pin No. 6  dligm  u/ilh  borizontdl  centerline  (A-Al)  wilbin  30°  and is  on Sdme  lide  as  anode  conldct, ]1-21.

3Ppfffaene;e,p;ofig#tolotc;ufi,l;;;nef::ypf-g-:,;go67d3,o#:f$oJffon#io5u8§,b#olttnztJX,Yandzarelocatedalfollows
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CHARACTERISTICS
GENERAL DATA

Ei?i::1t:8nM#:gd  :    :    :    :    :    :    :    :    :
Defle#££zoAnnt8:CS.Ca?pr.OX..)......

phos;]%ao:rr°e:::;ce.          :     .     .     :     .          :     .

Persistence..........
Face£]±:tit ira.nsinit;ante (ap.Pr6X.)     :     :     :

ELECTRICAL DATA
Heater voltage    ..........
Heatercurrcnt    .     .

E]eraetc:t;:¥to::¥;:prA:!Cmo¢]£E:c±i::tc;eosd(easp.pr6x.)

Grid No.1  to A110ther Electrodes  .   `:
External Conductive Coating to Anode2

n

RE

.     .   Elcctrostatic
•     .     .    Magnetic

•    ;]iml.niz.ed §§ B:8::::

....     White
Short to Medium
Gray Filter Glass

•      .      .       74Percent

•            6.3  Volts
0.6 ± 5?; SeT.¥5:

5  FLvf
6  lJvf

25cO pHf             Max.
2000 „„f            Min.

MECHANICAL DATA
Minimum Useful Screen Dimensions (Maximum Assured)

Mini%i:Eobasle,u| screen Area
Bulb

a:::tcsomn:]aLC:£F]:cBs::gesc:La:1_p::5Ltycap,
Basing    .      .      .

16%
217/6

2213/6

j[9£A.or][323sq.Inches
J1-2|

.      .      .       86-63

.       .      .            12L

RATINGS
MAXIMUM RATINGS  (Absolute Maximum Values)3

Anode  voltage     ..........
Grid(Foo:u!|Tgo|ifegcetrode)

g::i;?s:I ty2voe¥:;:e:g;a|ue   .

peakN#:?-ec::f5dTaJ:itag;   .   .
Hea`gurN\=Nggoa#ocrEW=:p€cp#fsL5%esdcetc::d=ach°:C

After Equipment Warm-up Period  .
Heater Positive with Respect to Cathode

.     .      22000Volts         dc

-550 to  +1loo volts        dc
70 Volts        dc

150 Volts         dc
0 Volts

450 Volts
200 Volts
2cO Volts

TYPICAL OPERATING CONDITIONS  (Cathode Drive Service)3
Anode voltage    .....

§a:::o¥;Vfo¥;::e:i;rf:rutFo°ffc4uS

CIRCUIT VALUES
Grid No.  1  Circuit Resistance 1.5 Megohms Max.

OUI0K    REFERENCE    DATA

Television  Picture  Tube
24"  Direct Viewed
Rectangular Glass Type
Spherical  Faceplate
Gray  Filter  Glass
Aluminized  Screen
Electrostatic Focus
90°  Magnetic Deflection
Cathode  Drive  Design
Low  Grid  No.  2  Voltage
No Ion  Trap
Short Neck Tube
External  Conductive  Coating

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENBCA  FALLS.  NEW  YORK
Prebared and Released By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIIJM.  PENNSYLVANIA

DECEMBER,   1957

PAGE  1  OF  3



NOTES:
]H¢ff#opd##t;;#te¢t#f:#tnaeetd:dbae;aett:brtee:toc}v##t##;;r:edd:##rryctu#;tt;c:]##:e¢;ttcc;;;:#:#teerbet;treera:#8f:#e°f°t;tt;raatreed„::;ttnece

2.   External condttctive  codtingmttst be  girounded.

3.Tttbm4,Se:Sypo;b¢esrw%et82nneddtcfa°tre;;tb°de-dr6VBservice.V0ltageHbowndrep0J¢t2vewitbrespecttoGr2dNo.|Vo|tdge

4.   For  visttal  ext4nct4ori  of  the  undefoected  i octtsed  spot.

WARNING:

e;6p;#orreduy#t;::do;i;¢¢r;a#eu;ebr¢4e:!S!;b;I:tunul#tbSeonpeecredJ;eadryatt°b#te:Ctt#na¢,nbJe%:#u'#:tttdrae;gseriffaxpze#:#'Rtdnt]eudryA#o°d##o°]!t°ang#dor

§YLVANIA

24AJP4
PAGE  2 ®
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§YLVANIA

24AJP4

PAGE  3

DIAGRAM NOTES:
1.   R`eference  hue  is  deter7nined bj  the  Plane C-C'  of  the reference  line  gattge (jFTEC No.116) when the  gattge  4S  Iedted

on  the  glaJJ  cone.

:    Ea%tderonndttbce°nsd#::dce°:;2pno:;tf°tdbtet7##0%tec:nd;a::.near  unold  undtcb  hne  dJ  d2unens¢oned,  on  both  long Sides  of  bulb

3.   Pin No.  6  ahgns  uJitb  bor47!ontal  centerline  of  tttbe,  u)itbin 30°,  and  4I  on  fame  Side  as  anode  contact.
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CHARACTERISTICS
GENERAL DATA

E%Cfl:Sc]t:8nMrd:tf gd   ..     .
Deflefit::1:oAn:g]1es (a.Pprox )  .     .

3::8i::1al.     :     :     .     .
phosf|huoorre;ce;ce.....:......

Persistence........
Facei|iagtftira.nsinit;ante(ap.pr6x.)

ELECTRICAL DATA

E::::::=1::fte   :    :    :    :    :    :

greraetc:t::¥t;:¥::PrAo:iemo€t[£€:.C±t]:::re;d(easp.Pr:X.)

Grid No.  I  to All Other Electrodes  .     .
External Conductive Coating to Anode2

.    Electrostatic
•     .    Magnetic

....     105Degrees
.....     110Degrecs

.      .      .       87Degrees
:     Aluminizcdp4

.     .     .    White
Short to Medium
Gray Filter Glass
}      ....       74 Percent

.            6.3  Volts
0.6  ±  5%

11

MECHANICAL DATA
Minimum Useful Screen Dimensions (Maximum Assured)

#ilftit      :     :     :     ............
Diagonal          .       .       .`     ...........
Area    .

Bulb
Bulb Contact (Recessed Small Cavity Cap)
Base.....

Vacs;:gttap.pr6x.i

ie:.pne::
5  lJILi
6  ulLf

2500 H#f             Max.
2000 ##f            Min.

1674 Inches
217f6 Inches

2219f6 Inches
332 Sq.  Inches

.     .   ]192Cl  orEquivalent
J1-2l

86-185
7FA
26% Pounds

RATINGS
MAXIMUM RATINGS (Absolute Maximum Values)

i:;°!§§:s;;°[:it:{8§ej;;§jv;:I;:cuSLn8E]ectrode)

Positive peak value   .......
PeakH¥::;:i¥:a§t:h¥:i:e¥?i:htc;Ken::¥dcfuto°t:gth°de

Heat¥t£:sTtqi:1:P£]StnhtRwe:femciu9oP€:£t°hdoae

TYPICAL OPERATING CONDITIONS

r¥            i;:°:dc#ita¥8§:::i: i°erq::rceudsfor cutoff3

CIRCUIT VALUES
Grid No.  1 Circuit Resistance    .....

.      .      .     22,OO0Volts         dc
-550 to  +1100 Volts        dc

550 Volts        dc

.      .           154Volts         dc

.     .           220Volts
o volts       dc
2 Volts

450 Volts
2cO Volts
2cO Volts

.16,000Volts
0 to  +4cO Volts

.          300 Volts
-35 to -72 Volts

I. 5 Mcgohms Max.

QuloK    REFERENCE    DATA

Television  Picture  Tube
24"  Direct  Viewed
Rectangular  Glass  Type
Lightweight  Tube
Spherical  Faceplate
Gray  Filter  Glass
Aluminized  Screen
Electrostatic  Focus
||0°   Magnetic  Deflection
11/8" Neck Diameter
No Ion Trap
External  Conductive  Coating

--_              -_-

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Prebared and Released By Tbe

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

NOVEMBER,  1957

PAGE  1  0F  3



§YLVANIA

24AMP4
PAGE  2

NOTES:
]7r#:e;aa#c:err#{Pu"PapL}yt'¢o##fr°e¢;rcd3C!4fiT¢e#S:a:tb:;#b¢e#;:rrtce#;at%:J#;:;db;dcvz;r;ctu#ag,epcd::;S°eiJ#t:'rreb:euo#e:„;,eerttu°berebdecab,e8r°#re°S°efr2e¢t%tattbeda

2.   Exterrid}l  condttct4ue  coating ranst  be  girounded.

3.  V6:teal  extinction  of  focttJed raJter.  Extinction  of  Jtat{orlary  focttJed  spot  uJill  require  tbdt  tbeJe  ualttes  be  about  5
uoltS  more negative .

WARNING:

euxop}ot%:crcb;eodvs¢ee;rt¢:son"Lgee:!fc:Lb:¢S%b#:]yobpeer:[e:;#rby¢;#r#ttbdeg##:tuf%#rbe:sd#ag#an°!mpe#;nre#d:yvfor]°,#g%]]°:foeodo
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DIAGRAM  NOTES:
1.   Rcfcrcncc  !in.c   i.:  detcrmincd  by   Plane  C{    of  JEIEC  No.126  Rcfcrcncc  Lili(  GaN`p/c,  .i'bcli  ll]c   I,augc   iS   Scatcd

4IgainSI  lbc  biilb.

2.   84Se  Piri  No. 7  alignS  wilb  boriapntal  ccntcrlinc  uiilbin  30°,  arid  is  on  Samc  lide  aS  ailodc  colllucl  C]l-2l)`





CHARACTERISTICS

GENERAI.  DATA
Focusing  Method    .
Deflecting   Method
Deflection  Angle

Horizontal
Diagonal     .

Phosphor
Fluol.escence      .
Persistence

Faceplate
Light  +ran.smi;tan;e   (approx..)    :       :

ELECTRICAL  DATA

Heater  Voltage
Heater  current        .
Heater  Warm-up  Timel
Direct  Interelectrode  Capacitarices. (approx. )

Cathode  to  All  Other  Electrodes
Grid  No.  1  to  All  Other  Electrodes   .       .
External   Conductive   Coating  to   Anode2

Ion  Trap  Magnet

A

n

Electrostatic
•     Magnetic

.           85   Degrees
•           90   Degrees

Aluminized  P4
White

Short to Medium
Gray Filter Glass

74   Percent

External,  Single  Field

MECHANICAL  DATA
Minimum  Useful  Screen  Dimensions   .
Minimum  Useful  Screen  Area
Bulb        .
Bulb Contact  (Rece;sed. Sin.all  Cavity  Cap)
Base  (Small  Shell  Duodecal  6-Pin)
Basing    .       .

21T76" x  167/8"   Inches
332   Sq. Inches

jl9£A 6r ]192B
1-21

86-63
12L

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)

Anode  Voltage
Grid  No.  4  Voltage  (Focusing  El;ctr;de)
Grid  No.  2  Voltage
Grid  No.  1  Voltage

Negative  Bias  Value   .
Negative  Peak  Value  .
Positive  Bias  Value    .

22,000
-550 to +1100

550

Positive  peak  value    .      .
Peak Heater-Cathode Voltage

Heater Negative  with  Respect  to  Cathode
During Warm-up  Period  not  to  Exceed  15  Seconds
After  Equipment  Warm-up  Period

Heater  Positive  with  Respect  to  Cathode

TYPICAL  OPERATING  CONDITIONS
Anode   voltage        .
Grid  No.  4  Voltage     .
GridNo.  2Voltage       .
Grid  No.   1   Voltage  Required  for  Cutoff3
Ion Trap  Magnet Current  (Average) 4
Field  Strength  of  PM  Ion  Trap  Magnets

CIRCUIT  VALUES

Grid  No.  1  Circuit  Resistance   .

•           18,000   Volts
~72 to +396  Volts

.         500   Volts
-35 to -72  Volts

33Ma       dc
37   Gausses  Min.

1.5   Megohms  Max.

QUICK     REFERENCE      DATA

Television  Picture Tube
24"  Dir.ect Viewed
Rectangular Glass Type
Spherical  Faceplate
Gray  Filter  Glass
Magnetic  Deflection
Electrostatic  Focus

fixntg::aiie!gn`::ctT;:pcoating
Aluminized  Screen

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION   PICTURE   TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Prefiiired  and  Released  By  The

TF,cllNicAL puBLicATioNs  sEc'rioN
E.MPORIUM,  PENNSYLVANIA

APRIL,   ]958

PAGE   I   01.  3
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SYLVANIA

24ANP4
PAGE  2

NOTES:
1.Hu:;%'..dffp"pP,;;'.#gefj:.„#f;_dt,dSet5b%je#e`h';e%re%,j4°;et%.du°c',i,:cg?e,tact::2:S„;:,2eghoefdtte;et:„rbeedcbbed8t:#in°!e`rf,SeS%#b

d  1.eJiJtdl2ce   equal  lo  tbi.ee   (3)   times  rated   beater  uolldge   diu.ided   by  1.died   bidter   current.

2.    External  condHctiue   coating  mmSl  be   grounded.

3.    YiJwd,I   extillctjon   of  focused   1.dJtel..  Extjnctioll   of   Sldtjolldl.y  focuJed   Spol  will   I.equjl.e  ibdt   tbeJe  udlues   be  dboul
5   voltl  moi.e  iiegatiiue.

4.    Foi.  I.FTEC.Ipn,Ti.ap  Magnet  No.117   with  Pole  Pieces   centered   ouei.   GI.jd   No.   2   oll   mottnt   dud   1.olated   for
mcixjm¢m  drightiiess.

5.    Fo).   typical   PM   ion   trap   magnet   with   field   Slrengtb  tolel.dl2ce  of  ±3  gd„Ssel.

WARNING:

e;6P,oo#o;;edc:dot;fd;;:td:;e;°,i7c:bji;g;;e::fff'l"i::::u%ebief7:ep%SdJtde'd';t°hpi'g°btee,Cibdd87:"t2;tep„°2%#edc:ud,"eF]es'#fdf7e#u°#2dLRZ:tz!ud'yAjz'o°d##o°]]t°d7;:Cod,



SYLVANIA

24ANP4
PAGE  3A

DIAGRAM  NOTES:
1.    Refel.ence   lilze_iJ   d.etemined   b|   the   Plane   C-C'    of   lbe  I.efel.ei2ce  lille   gauge   (]FTEC  No.116)   1i)belt  the   gdwge

G`                      2    `:;,:S#2o8  :'2dti,bge,„8':;tbc°%r,zo,2tdi  cenfe,,I,ne  of  tube  withni  3oo  di2d  il  omame  wde  d]  dllode  contact.
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CHARACTERISTICS
GENERAL  DATA

Focusing  Method    .

Deflection   Method

Deflection  Angles  (approx. )

Horizontal         .       .       .

Diagonal     .

Vertical

.-.

Phosphor      .       .

Fluorescence     .

Persistence          .       .       .

Faceplate       .

Light  Transmittance  (approx.)     .

ELECTRICAL  DATA
Heater  Voltage

Heater  Current

Heater  warm~up  Timel     .

Direct  Interelectrode  Capacitances  (approx. )

CathodetoAllotherElectrodes.      .      .

Grid  No.  1  to  All  Other  Electrodes   .

External  Conductive Coating to Anode2  .

Electrostatic

•     Magnetic

.       .       .105Degrees

110   Degrees

87   Degrees

Aluminized  P4

White

Short  to  Medium

Gray  Filter  Glass

.            76`   Percent

6.3   Volts

0.45  ±  597o   Ampere

11   Seconds

5    pJIJf

6    p.ILf

.       .       2500'H#f            Max.

1700    444f           Min.

MECHANICAL  DATA
Minimum Useful  Screen  Dimensions  (Maximum  Assured)

Height

Width   .      .

Diagonal     .

Area      .

Bulb          .        .       .

Bulb  Contact  (Recesscd Small  Cavity  Cap )

Base      .              .        .

Basing      .       .

Weight   (approx.)

167/8   Inches

.       21-7/16  Inches

.     22-13/16   Inches

.       .          532Sq.Inches

]192C or ]192D

J1-21

87-183

8HR

.       .      261/2Pounds

RATINGS
MAXIMUM  RATINGS (Absolute Maximum Values)

Anodevoltage         .........  22,000Volts              dc

Grid No.  4  Voltage  (Focusing  Electrode)       .            -550  to   +1100  Volts             dc

GridNo.  2Voltage       .

Grid No.  1  Voltage

Negative  Bias  Value

Negative Peak Value

Positive  Bias  Value

Positive  peak  value    .....

Peak  Heater-Cathode  Voltage

Heater Negative with Respect to Cathode
During Warm-up Period Not to Exceed  15  Seconds

After Equipment warm-up period.      .

Heater  positive with Respect to  cathode       .      .

550   Volts             dc

154  Volts

220  Volts

0  Volts

2  Volts

450   Volts

200  Volts

200  Volts

OuloK    HEFER[NOE    DATA

Television Picture Tube
24" Direct Viewed
Rectangular Glass Type
Lightweight Tube

gr:;riffllte:age,E::te
Aluminized  Screen
Electrostatic  Focus

il%:;#eacgkn3icanDe:grection

E|xote|r::|Tcr::ductivecoating
6.3 Volt, 450 Ma.  Heater

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE   TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Prepared  dud  Released  By Tl)e

TF.CllNICAL  PUBIICA[TIONS  SF.CTION
EMPORIUM,  PENNSYI.VANIA

SEPTEMBER,   1958

PAGE  1  OF  3



SYLVANIA

24AOP4
PAGE  2

TYPICAL  OPERATING  CONDITIONS
Anode  voltage      ........

Grid No.  4 Voltage for  Focus     ....

Grid  No.  2  Voltage   .......

Grid No.  1`  Voltage Required  for Cutoff3     .

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance      ....

16,000  Volts

0  to  +400  Volts
.          300  Volts

-35  to  -72  Volts

1.5  Megohms Max.

NOTES:
]HV;a;#2:i:d#;e;P"efqlu;;)#;ofz;bu;eeef:(e)3d)tld##ee]rdtrtz:#eedbre#:tr`:revdovloj;°t;de;;:du;u°:I;r;c#;ycc;r°nd:t]ies;:n;geb¢:fff;#c:tr:ruerb#.Cbbe¢8i°e#m°fse2rtise|ra#,#b

2.   External  conducliue  coating  unusl  be   grounded.

3.V5i]%/tsex#:rc:10n#t;I::ttsedrd]ter.Extinctionof§tdlionaryfocusedspoiwillrequlretbattbesevalue]beclout

WARNING:

e]X6P,°o#o;o::::;,;log;°2r#btt;gvb;eerLlff]2#f:2::!ebie]ttoepceer]drsi¢e'dy:t°bpiYg°bteer"tbdd8#2:;tep#:J„'#dc:uar"e8/esr#dpxze#u°#L#f"dryAfnro°d#ttdreg§e:r



SYLVANIA

24AOP4
PAGE  3

DIAGRAM  NOTES:

P`x               1.   F%:er;n:egd,!#:  tjbsedbe;,e;:j'2ed   by   p/due   c-C'   Of   JETEC  No.126  Reference  Line  Gauge,  when  the   gauge  i$
2.    Bdle  Pin  No.  4  aligns  ¢i)itb  borizontdl  centerline  ulilbin   30°,  and  is   on  Sdme  Side  dl  anode  contact  (J1-21).



A Teclinical  Publlcalion  of

SYI,VANIA  ELECTRIC
PRODUCTS  INC.

EMPORIUM,  PA.

RE+



CHARACTERISTICS
GENERAL  DATA

Focusing  Method.     .     .
Deflecting  Method     .....
Deflection  Angle   (approx.)    .

Horizontal......
Diagonal    .      .      .

Phosphor
Fluorescence......
Persistence      .      .

Faceplate......
Light  Transmittance   (approx.)

ELECTRICAL  DATA
Heater voltage.     .
Heatercurrent   (approx.)   .     .     :     :     :     :     :
Direct  Interelectrode  Capacitances   ( approx. )

Cathode  to  All  Other  Electrodes  .     .
GridNo.1  toAllotherElectrodes     .     .
External  Conductive  Coating  to  Anodel

....   White
.     .     Medium

Gray  Filter  Glass
.....     68   Percent

Ion  Trap  Magnet  .....  External, Single  Field

MECHANICAL  DATA
Minimum  Useful  Screen  Dimensions  .     .     .
Bulb  Contact   (Recessed  Small  Cavity  Cap).
Base  (Small Shell  Duodecal  5-Pin)   .
Basing

211/4 x 16%   Inches
•       .       J1-21

.      .    85-57

.      .        12N

RATINGS
MAXIMUM  RATINGS   (Design  Center  Values)

Anode  voltage  ..............
Grid  No.   2   Voltage   .......
Grid  No.   1   Voltage  .     .

Negative   Bias   value   .........
Positive  Bias  value  ............
Positive  peak value       ...........

.  20,000  Volts  dc

.     .  500   Volts  dc

Peak  Heater-Cathode  Voltage
Heater  Negative  with  Respect  to  Cathode

During  Warm-up   Period  Not  to  Exceed  15  Seconds  .  410  Volts
After  Equipment  warm-up  period    .....

Heater  Positive  with   Respect   to  Cathode      .     .     .

RECOMMENDED  OPERATING  CONDITIONS
Anodevoltage.     .     .
Grid  No.  2  Voltage  .
Grid  No.   1   Voltage   Required   for   Cutoff2  .
Focusing  coil  current3  ........
Ion  Trap  Magnet  Strength   (approx.)   .     .     .

CIRCUIT  VALUES
Grid   No.1   Circuit.Resistance   ......

180  Volts
180   Volts

.     .   18,000   Volts  dc

.     .     .   300  Volts  dc
-28 to -72  Volts  dc

125  ±  20%:a   Ma  dc
.     .     .     40   Gausses

.    1.5   Megohms Max.

NOTES:
I.  External  Condttctiue  Codling  unttst  be  grounded.

2.  ViJttdl extiliction  of  i oc_ttJed rdSter.   Extinction  of  Sldl4onary  f octtSed  IPot  wlill  req%ire
lbai  tbeSe  ualttes  be  dbottl  5  uoltS  more  negaiiue.

3.  For   JEIEC  focttSing  coil   109   or  eqtti¢`alent   tbree  incbel   fi.oiri  reference   line,  biaS
adjttSted  .Io  30  foot  ld7nbertf  on  a  211/4 x j63j/4  i7lcb  Picture  area  Sbarply   focwfed  al
center  of  Icreen.

QUICK   REFERENCE   DATA

Television  Picture Tube
24"  Direct Viewed
Rectangular Glass Type
Spherical Faceplate
Gray Filter Glass
Magnetic Deflection
Magnetic Focus
Single Field Ion Trap
External Conductive  Coating
(24CP4A  has an Aluminized

Screen )

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TEI.EVISION  PICTURE  TUBE
DIVISION

SENECA  FAI.LS,  NEW  YORK

Prepared  and Released By The
TECHNICAL   PUBLICATIONS   SECTloN

EMPORllJM,  PENNSYLVANIA

OCTOBER  1`J53



SYLVANIA

24CP4
24CP4A

DIAGRAM  NOTES:
I.  Referen.ce  lin.e  61  del?rmi_ned  by  lbe-Plane  C-Cl   of   lbe  reference   line   gdeege   (]EIEC   No.Ilo)   when   lbe

ga%ge il. resting on !be`  glq5S. cone:  The ngcb di¢meler near  the  cone  mai  eirceed  I.500"  bttt  iS  liniled  by  the
internal  contour  of  lbe  yoke  reference  line  gdttge.

2.  Ip..Ibe_..intereJl  of  i?dttc.ing.  i.be  punbe!  of  Polenlial_types  ¢tte  ¢o  cliff erent  external  coating  Sbapes., only  the
2"  :2"   conlac!  Poin.i  i,S   ¢efroed.  on  i.be   Pictpere   ittb;  -a]_Sbooun  in  the  drd4uing.  The  ext-ernal-coatini  may

'          tdbe  any  conf iguration  above  lbe  reference  line  to  Produce  lbe  deSired  capac-ilance.

3.  Anode  contact  aligm  wilb  uacdnl  Pin  Pof it6on No. 6 +_ 30  degree`i.

24CP4A
The  Sylvaniti  Type  24CP4A  is  identical  to  Type  24CP4  except  it  has  an  aluminized  screen.

The  filiiminize{l  sc.reen  ()f  Type  24CP4A  increases  its   picture   briglitness   and   contrast.    While   the   18   kv
tjpcr:Icing  c.t>nc]itit]n   is  rect)mmended   for  optimum   f)icture  quality,   this   type  will  operate  sntisfactorily   a[  sub-
sr:intially   I()wcr  vt>J[ages.

WARNING:
X-ray,   rdclidli(]n   .ihie'!cl,ing   limy   .fee   fl.cce'".any. Io   Pr(jlcc!   ag?ins_i   Po_."ible_   d,anger   of   Pe>rfoi@dl   injury   froun

|i:t)ltn.2gc.c!   :xptjiwrt' .?I_cl(j`Je  `runge. jf . Ihi.I   li4b?   if   oierate'd  al-bigbe; than  the  in;nufa;ti;rer.`f   Maxim;wwi  hated
^1lt)clc   Vt)lltlKc   (jr   16,0()()    ilt)ll`+,1ul}icheeler   i`I   le.in



CHARACTERISTICS
GENERAL  DATA

Focusing Method   .........
Deflecting  Method      .........
Deflection Angle

Horizontal.........
Diagonal...........

Phosphor............
Fluorescence  .     .
Persistence..........

Faceplate
LightTrahsinittance  (approx.)      :     :     ..     :

ELECTRICAL  DATA
Heater  voltage       ..........
Heater current  (approx.)   .......
Direct  lnterelectrode  Capacitances   ( approx. )

CathodetoAllotherElectrodes     .     .     .
GridNo.1  toAllotherElectrodes     .     .
External  Conductive  Coating  to  Anodel

.      .    Electros[atic
•      .      .   Magnetic

.....     85   Degrees
•....     90Degrees

.P4
....   White
.     .     .     Medium
Gray Filter Glass
.....     68Percent

Ion Trap Magnet   ........   External, Single Field

MECHANICAL  DATA
Minimum useful screen Dimensions     .
Bulb Contact  (Recessed Small Cavity Cap)
Base  (Small shell Duodecal 6-Pin)   .     .
Basing...........

MAXIMUM  RATINGS
Anode voltage ....
Grid No. 4 Voltage

( Fcx:using  Electrode )
GridNo.2Voltage    .     .
Grid No.  1 Voltage

Negative Bias Value
Positive Bias Value .
Positive  Peak  Value

211/4  x  16%  Inches
•       .      J1-21

.      .    86-63

.       .       .12L

RATINGS
(Design  Center  Values)

•....  20,000Voltsdc

.     .  -500  to  +1000  Volts  dc
•.....  500Voltsdc

......   125Voltsdc

Peak Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode

During Warm-Up Period Not to Exceed
15  Seconds  .............

Af ter  Equipment  Warm-Up  Period  .....
Heater  Positive  with  Respect  to  Cathode      .     .     .

RECOMMENDED  OPERATING  CONDITIONS
Anodevoltage.     .     .
Grid  No.  4  Voltage    .......
Grid  No.  2  Voltage    .
Grid  No.  1  Voltage  Required  for  Cutoff ±
Ion Trap Magnet strength  (approx.)     .

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance  .....

0  Volts  dc
2  Volts

410  Volts
180  Volts
180  Volts

.      .      .18,000

. -72 to +396

....   300
-28  to  -72

40  Gausses

.1.5  Megohms Max.

NOTES:
I .  External condttctiue  coating mttSl be  grounded.
2.  ViSttal  extinction  of  focttSed rafter.  Extinction  of  Sta¢ionary  focttled  IPot  will reqt4ire

tbal  these udlues be abottl,5  uolts `more negative.

QUICK   REF[R[NC[   DATA

Television  Picture  Tube
24"  Direct  Viewed
Rectangular Glass Type
Spherical  Faceplate
Gray Filter Glass
Magnetic Deflection                   '
Electrostatic  Focus
Single  Field  Ion  Trap
External  Conductive  Coatitig
(24DP4A  has  an  Aluminized

Screen )

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEvlsloN  plc'nTRE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Pret]ered and Released Bi The

TECHNICAL PUBLICATIONS  SECTION
EMPORIUM, PENNSYLVANIA

RAY  1954



SYLVANIA

24DP4
24DP4A (NOTE  4)

DIAGRAM  NOTES:
I.  Ref?rence  lil.2e  iI. determine_d.by  the. P!?me  C-Cl   of  tb_e  reference  line  ga_ttge  ( JEIEC  No.116)  ouben  lbe  gaage  iS

relling. o?  tbe`gldSS.  cone.  |be  neck  diameter  near  lbe  cone  may  excead  I.500"  bttl  i]  limited  by  the  inle;nal-con-
tour  of  the  yoke ref erence hne  gattge.

2.  Nominal Pofilion of ion trap magnet.
3.  Anode  contact  dligm  owitb  Pin  Polition No.  6   ±30 degrees.
4.  Sttggested mdJh opening.

24DP4A
The  Sylvania  Type  24DP4A  is  identical  to  the  Type  24DP4  except  it  has  an  aluminized  screen.
The  aluminized  screen  of  Type  24DP4A  increases  its  picture  brightness  and  contrast.   While  the  18  Kv  operat-

ing condition  is  recommended for optimum picture quality,  this  type  will  operate  satisfactorily  at  substantially  lower
voltages.

WARNING:

e.x,p^oS:edy?t%!:;'e¢°{#nfgbe¢e¢}fd,#8S#bye:feonpeecrea]SJeadrya;°b,Pgrb°e'recttbaan8a,`##:#:,„draenr£)erM°!x§%:#ak;#e]duryA#o°d#§ro°]:°a:e8eodr
16,000  Volts, urlbicbeuer  is  le!S.



y   :   A   ,ut"  -  --`ky-    `-^`:--   I"-  -;CHARACTERISTICS r;  A ` < A ;¥feT^  \`^` S^3pTt`:, 3= g< hs Ls¥L y  i -  t^::. `y,.t s=€.AyA:.,I-:-7`---;,,,,,;,',-;:;,.y-.^QUICKREFERENCE       DATA

GENERAL  DATA
'.

Focusing Method   .     .     .     .     .     .     .     .      .     .     .     .      .   Electrostatic Television  Picture  Tube24"DirestViewedRectangularGlassType
Deflecting  Method      .     .     .     .     .     .     .     .     .     .     .     .     .   Magnetic
Deflection Angle

Horizontal       .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .     85   Degrees
Diagonal    .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .      .     90   DegreesPhosphor....................P4 Spherical  FaceplateGrayFilterGlass

Fluorescence...............White Magnetic DeflectionElectrostaticFocusSingleFieldIonTrapExternalConductiveCoatingAluminizedScreen
Persistence..............Medium

Faceplate       .     .     .     .     .     .     .     .     .     .      .     .     .     Gray  Filter GlassLightTransmittance(approx.)..........68Percent

ELECTRICAL  DATA
Heater  voltage       .     .     .     .      .     .     .     .     .     .     .     .     .     .     .          6.3   VoltsHeatercurrent.............0.6±5%Ampere

Heater warm-up Time]       .     .     .     .     .     .     .     .     .     .     .     .           11   Seconds

\`&.`

Direct lnterelectrode Capacitances  ( approx. )
Cathode to All other Electrodes     .     .     .     .     .     .     .     .             5   +#f
Grid No.  1  to All other Electrodes     .     .     .     .     .     .     .             6  ##f
External conductive coating to Anode2  .     .     .     .     .     .      1500   pr#f  Max.

1200   „„f  Min.
Ion Trap Magnet  .     .     .     .     .     .     .     .   External, Single Field Type 4

MECHANICAL  DATA
4"A:,,,%   ¢¢

rib                           ¥sfenffuTus:rep:eiur[e:c{¥pnprEiT)ens£.On:    :    :,,   :    :...  2.11/4. X [%  i:fh[e:ches

Bulb contact  (Recessed small cavity cap)     .     .     .     .     .     .    ]1-21
Base  (Small shell Duodecal 6-Pin)    .     .      .     .     .     .     .     .     ,.    86-63
Basing...............12L

RATINGS
MAXIMUM  RATINGS   (Design  Center  Values)

G,6           A               c

Anode voltage .     .     .     .     .     .     .     .     .     .     .     .     .     .     .     .  20,000  Volts  dc
Grid No. 4 Voltage(FocusingElectrode).     .     .     .     .     .     .     .     .-500to+1000VoltsdcGridNo.2Voltagc...............500Voltsdc

Gr;d#e°;a[tiye°'£:8sevaiue    .     .     .     .     .     .     .     .     .     .     .     .     .  125  Volts  dcPositiveBiasvalue..............Ovoltsdc

Positive  peak value     .     .     .     .     .     .     .     .     .     .     .     .     .       2  Volts 10G!ill6'112XHH1Z-L

Peak Heater-Cathode VoltageHeaterNegativewithRespect  to  CathodeDull;nsgecYriadrsT-u??er;.Od.N?t:OFxc:ed.     .     .    .    .    .  4to  volts

After  Equipment  Warm-Up  Period  .     .     .     .     .     .     .   180  VoltsHeaterPositivewithRespecttoCathode.....180Volts

RECOMMENDED  OPERATING  CONDITIONS
Anode voltage .     .     .     .     .     .     .     .     .     .     .     .     .     .     .     .18,000  Volts  dcGridNo.4Voltage............T72to+396VoltsdcGridNo2Voltage...............300VoltsdcGridNo.1VoltageRequiredforcutoff3.....-28to-72VoltsdcJfuIonTrapMagnetstrength(approx.).........40Gausses

SYLVANIA  ELECTRICPRODUCTSINC.TELEvlsloNplcTURE`njBE

CIRCUIT  VALUES DIVISION
I                                                   GridNo.1CircuitResistance.     .     .     .     .     .     .     .     .     .     .     .1.5MegohmsMax. SENECA  FALLS,  NEW  YORKPreparedandReLeesedByTbeTECHNICALPUBLICAIloNSSECI.loNEMPORIUM,PENNSYI.yANIAMAY1955



SYLVANIA

24YP4
NOTES:

I. Heater ouaran-ttp  lime il  the tii'ne ieqwired_for  lbe Voltage acrgSS the beater terminals lo increase  to 5.0 Volts in lbe
JEIECteStcircttit,wilbE--25uoltsandSeriesR--31.5oban5.

2.  External coed"ciive coating mt4Sl be  grounded.
3. V4Sttal  extinction  of  foct4Ied  roster. Extinction  of  Stationary  focttsed  Spoi  ouill  req"ire  that  tbele  ualt4es  be  about

5 uoltS more negative.
4.  Becattse  Qf  ibe  combimtion  of  bigb  external_coating_ ca_pacilance  and_  bi.gb._anode.  !ati.ng.opt Ty?e  ?4¥P4,  eqrfe-

anent  deS;gner§  ttsing 2+YP4  ]boirid_ be  fawiha  with  tirose .paragrapbS deahag aviib  Sbocb  hazard, of UnderuiriterS
LdboratorieS  "ReqttirementS  for TeleuiSion  Receiving  APpliences".

USEFUL  SCREEN  AREA

DIAGRAM  NOTES:
I.Zee,I,e,%gncoen':%'g`,dds%ro%::eTdbbeyn'ebcelep%%e£;f]ne°af,t,bbee'c%%en%y'%ecegeaduf:5J|F{buE,CuNi.%,]e6d)bib,%'i£:e%ig:o%.

tour of the yoke ref erence line  gat4ge.
2. Non'inal position of ion lraip inajgnet.
3.  Anode  coniacl  aligm with  Pin Po!ition No. 6   +-30 degrees.
4.  Coniaci  airea  for  external  condttcli4)e  coating, 2"   x  2" , located 90°  cot¢mterclochaiSe from anode  coritacl a] ayieuied

from bale end of ittbe.

WARNING:

expo%eayg;#:;:t°{%n%`e,r.:%%%'e!Seonpeec,ea]t`e"%yat'°b.Pg'b°e',ec,tb%a,t#%#b!:,„d,%Pfe'M°k£%:%ac4:%ejd"'|ko°dgvpro°,%%eod,
16,000 uoltI, wbicbeuer i] leSI.



CHARACTERISTICS

REaeRERE8

REREREREREREREesRERE

GENERAL  DATA
Focusing Method      ...........
Deflection  Method        ..........
Deflection Angles  (Approx.)

Horizontal............
Diagonal............
Vertical.............

Phosphor..............
Fluorescence...........
Persistence.......`....

Facei[jagtftTr;ns.in.itt;n:e.at.C;n;er.(AP.Pr;X..)

ELECTRICAL  DATA
Heater  voltage       ............
Heater  current       ............

E:raetc:ra|:t:er:?I-:u:?I:i:o:1::.:ci[:.:tc:Cos;,e4p;r:x:,

Grid No.1  to All other Electrodes       .
Exter#ae[t£°Fnr::C:i;: £::t£:8 an?  .   .   .

Resistance Between External  Conductive
Coating and  Metal Frame   ......

.    .   Electrostatic
•    .    .    Magnetic

.....        100Degrees

.....        110Degrees
•....          83Degrees
.   Aluminized  P4
.....  White
.   Medium Short
Gray  Filter Glass
.....          40Percent

6.3  Volts
0.3  ±  5LZ Se?oP:ies

i,i:i:

i:88E;            #:::

50 Megohms Min.

a      MECHANlcAL DATAMinimum Useful Screen Dimensions  (Maximum Assured)

#tEt   .   :   :   :   :   :   :   :   :   :   :   :   :
Diagonal...........
Area,.............

Neck Length
25DP4............
25EP4.............

Overall Length
25DP4............
25EP4.............

Bulb................

Bulb  Contact  (Recessed  Small Cavity Cap)
Base...............

%a:i3ft(A;p;o;.).    :    :    :    :    :    :    :    :    :    :

16% Inches
2ol% Inches
2434  Inches

327  Sq.  Inches

4%  ±  % Inches
5% ± % Inches

15%
15%

C204 Exp.  No.  1

J1-21
.    .    .          87-208

8HR
36  Pounds

RATINGS
MAXIMUM  RATINGS  (Design  Maximum  Values)

Grid Drive Service3
Maximum Anode voltage       ........

gr££nd£RuoT4A(nF°odc:sYn°:tii:ctroae)  Voita;e.   :   :
Maximum  Grid  No.  2  Voltage       ......
Minimum  Grid No.  2  Voltage       ......
GrldNNe%.att[v¥°±ti:8eva|ue.........

Negative  peak value        ........
Positive  Bias  value        .........
Positive  peak  value      .........

Peak Heater-Cathode Voltage
HeatBru¥[i§ac¥¥;.tu:pe:poee;I:::ti°:t:ta:.h°.d:

After Equipment warm-up period     .
Heater Positive with  Respect to Cathode

DC component         ........

I    .           22,000  Volts
•    .           12,000  Volts

-550 to  +1100 Volts
700  Volts
200  Volts

155  Volts
200 Volts

0 Volt
2  Volts

450  Volts
300  Volts
ZOO  Volts
loo  Volts

dc

QUICK   REFERENCE   DATA

Television Picture Tube
2 5" Direct Viewed

¥:jia££ni::::r€€:;SesnType
Electrostatic Focus
11o° Magnetic Deflection

Fxote|ron:|Tcr:Eductivecoating
Bonded  Frame  (Filled  Rim)

25]Dmpp£?Sf8hno:trait::lion

H       ,-in         H

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;cat Publical;on

MARCH,   1965

PAGE   1  OF  3

F;le Under

TELEVISION  PICTURE  TUBES
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SYLVANIA

25DP4

Z5EP4

PAGE  2

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage        ............
Grid  No.  4  Voltage for Focus6         .....
Grid  No.  2  Voltage        ..........

€:£tdhoNd°e. £rY::t%geervT::4ufred for cutoffs      .
Anode  voltage        ............
Grid No.  4 Voltage for Focus6         .....
Grid  No.  2  Voltage        ..........
Cathode voltage Required for cutoffs       .    .

CIRCUIT  VALUES

Grid  No.  1  Resistance       .........

16,000  Volts
0 Volt

300 Volts
-35  to -72  Volts

16,000  Volts
0 Volt

300  Volts
+32 to  +60 Volts

1.5  Megohms  Max.

NOTES :
]Hdt#leey;n,#fror#d;eud(P4);'e#te#;e]]ud:e#1%edbd:z:ut!e#dvSZob#y#r:eeq|#rzar#ed#fr;c;u:'t,::o":;:r::ate8nne:docfr°iJbset::bbeeahteedr,etr°;:dscebrz:%°,t°hf:here:zastteadncbee::eurd;0,lola,8bere:f(e3r)

2.  Exlerml  conductive  coati7ig and rim band mu]t be  grounded.

3.  Voltages  are  Positive   with  respect  to  cathode  unle]I  otl3erwise  indicated.

4.  Voltdge§  are  Posiliue  u)itb  respect  1o  Grid No.1  unleJ]  otberwile  indicated.

5.`:itub:[de%#;g°r:d°#o°.Cu]Sebder;dnsc'::;5edExb'yjn;#to°unt°5f:tod,ttj]:ndryf°CusedSP0tWillrequiretbdttbedJJSoluteualueoflbel)idibetween

6.  Tubes will line SatiJfaclory focuS at So7ne Value betu)een -200 dud +2oo uoli].

WARNING:

#%yeirfatd|,%t;t°unb;f5;e:;%,e#%t%gnheecreJtJbd:%t,°bep%%:fad:%u;rues:5P°%db%mdud%8#d,°efdp%:[v;:ij%rgyeforr°#or:#n%eitds,e%Pb°iJcubreeve:i;5C'i°e%.



SYLVANIA

Z5DP4

25[P4
PAGE  3

OUTLINE

DIAGRAM  NOTES:

Detail of
Mounting Hole

(1  hole in each corner)

HORIZ.

1.  Reference  Line  iJ  determined  by  Plaiie  C-C'  of ]EDEC  No.126  Reference  Line  Gdttge,  when  ike  gd"ge  i]  Sedled  dgdinst  the  bmlb.
2.   BaSe Pin No. 4 dlignJ uiilb  borizontdl centerline  (A-A/)  within 3Or  and is on Same Side  cis anode  contact, jl-21.





CHARACTERISTICS

GENERAL  DATA

E;oecflues;:ignM#t3:d  .   :   :   :   :
Deflection Angles  (Approx.)

Horizontal......

?::tg:anlal    .   :   :   :   :   :   :
Phosphor........

Fluorescence.....
Persistence......

Faceplate........

.    .   Electrostatic
•    .    .   Magnetic

•....          85Degrees
•....         90Degrees
.....         68Degrees
.  Aluminized P4
....      White

Short to Medium
.  Bonded  Shield

45  Percent

n

Eiil

-Grayt:£±tae;8[:isTSua5:ty Plate Laminated Directly

Light(AT;:::¥;ttan:e.oi F:C:Pl.at: 4S:e?b.Iy.   .

ELECTRICAL  DATA
Heater  voltage       ...............
Heater  current        ...............

E:raetc:ra:Tt:e::,-::Eio:f`gi;::asi,tea:n,::sd.e(sap;I:x.:,  :   :   :

Grid No.  1  to All other Electrodes    .....
External conductivecoating to Anode2   .    .    .

MECHANICAL  DATA
Minimum Useful Screen Dimensions

(Maximum  Assured)          ..........
Minimum  useful  screen Area     .........
Neck  Length       ................
Overall  Length       ...............
Bulb....................

Eauc|:pta:enta.t.(ri.:.s.sea ;in.all. c.av.it; cab)  .   ..   :   :
Base...................

3;a::3ft (A;pioi.)

.    .        6.3Volts
0..6.±5LZ°Se:opneies

.    .          5wf

.     .               6HH.I

.    .    2500uH[
2000  FIFLf

Max.
Min.

24 %  x  18% Inches
•   .  6 ±4%6 ffcuha:: Inches

21% ±  J/6 Inches
72141/2A

FP-2141/2A1
•     .     .   J1-21

86-203
.     .     .         12L

.    .    .         54Pounds

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)
Grid Drive Service3
Maximum Anode voltage       ......

griindiRuo=4A#t:gve°(;aogceus:n;i,e:tr.od.e,.
Maximum Grid No.  2 Voltage   .....
Minimum  Grid  No.  2 Voltage   .....
Grid No.  1  Voltage

Negative Bias  value     .......

Foesq:itj:eB::gkvT,a::e..............
Positive  peak  value      .......

....     25,000Volts

....      11,000Volts

. -550 to  +1100 Volts

....             550Volts

....             200Volts

•...              155Volts
....            220Volts

0  Volts
2  Volts

Peak-Heater-Cathode Voltage
Heatfrf::[r:§aq¥£::htpfe:SrrEfi;i:;:r:tofd:::ed[:Se:

Heater positive with Respect to cathode      ....

450 Volts
200 Volts
200 Volts

QUICK   REFERENO[   DATA

Television Picture Tube
27" Direct Viewed
Rectangular Glass Type

i::ir]in%t:r:a€C|:arpse]s:;e
Electrostatic Focus

:%;;MNaegcnketicfaDmeeflt::tion
No Ion Trap
External Conductive Coating
Bonded Shield

»H

rEI

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebcired  drid  Relea]ed  By The

TECHNICAL  PUBLICATIONS   SECTION
EiMPORIUM.  PENNSYLVANIA

DECEMBER,   1962

PAGE  1  OF  3
File Und?r

TELEVISION  PICTURE  TUBES



SYLVANIA

27hop4
PAGE  2

MAXIMUM  RATINGS  (Design  Maximum  Values)  Continued

Cathode Drive Service4
Maximum  Anode  voltage    .....................

¥M#EREE,eccIode,
Cathode Voltage

Positive  Bias  value    ......................
Positive  peak  value        .....................
Negative Bias  value       .....................

peakNHegaatt:?.ec:teha5d¥aJ:[ta;e....................
Heatff:Tf:itp;Item::o:i n;oe:sr:i::::3:i|to:odseec?.::,sng    .     .               .

Heater positive with Respect to cathode       ............

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage         .........................

8:ig¥::£#:g:for.F?c?s.   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :

€=tdhg:d°=Ltviv°±tas8ecrvE=gftedfotcutoff5..............
Anode  voltage         .........................

8::8¥::€#:8:for.F?crs.   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :
Cathode voltage Required for cutoff5       ...............

•    .    .     25,000Volts
•    .    .      11'000Volts

~400 to + 1250 Volts
.    .    .            700Volts
•    .    .             350Volts

•    .    .             155Volts
.    .    .            220Volts

0 Volts
2  Volts

450 Volts
200 Volts
200 Volts

•    .     18,000Volts
o to 400 Volts

.    .           400  Volts
-48 to -96 Volts

•    .     |8'000Volts
0 to 400 Volts

.    .           400  Volts
+46 to +80 Volts

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistahce      ...........................              1.5  Megohms  Max.

NOTES:
]#bu;tr¢eSr:r4#ua:;]m#d;g:eprd;zStue#dfebzd;ab#r"#idd%b;teoe;::#rrr:;„#ttu`croendM!|°irretgh:fayt°#'eatgueb:%:tetrbeznb::::er]t:zrteb%r8e:zf#;#fezte]q#aSie:oU,ah]rueeed(ffr#Pe!]:Z¢reSe8d

2.  External  conductive  coating must be  grounded.

3.  UrlleJS  otherwise  Specified,  Voltages  are  Positive  u)itb  re§|)ecl  to  cathode.

4.  UnleJJ  otberwiJe  Specified, uohageJ  are  Positiue  u)itb  reJpect to  Grid No.1.

5 .  Visttal  extinction  of foc"§ed rdJter.    Ex.tinction  of Stationary  focused Spot  uJill require tbdt  these  Values be  iricredsed ky  dbou¢  5  tyolts.

WARNING:

#%yeirfdtdb`i%'j,°„nbe`!s;eo'p%:a8te%,bb:g%CreJtJb%ttfep%%enc:ffc8tdu;rnesrt.SP%%mdud%8#a,°efdp%#v;;ij,%£frr°#6foro°Jnv§;,:,egpb°%ub%e:'iscJi°es]e..

u
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OUTLINE

SYIVANIA

Z7ACP4
PAGE  3

DIAGRAM  NOTES :
]Ttfieerp;%e(%e°%#fetdbea;%,etdbxe",uabnedd:i;Sn)%f°±63omo¢%dfer::;f%P[J:sn:ntb5r%e8!,#tedt]u#,na_Xf:oa_:!:nodete:minalbyd:ang^uldr

2.#;tebz]tudbe:e:#,%dm;ryteS#e':„r,°eurfebct#oanreodf,eb"edp°]f%fecr3Coef]j,#ee8gdau%eeJou%EtfeNg]°a]%:re6e];ndowllbtubesedledlregauge,tberefererece
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CHARACTERISTICS

GENERAL  DATA
Focusing Method     .....
Deflection Method       ....
Deflection Angles  (Approx.)

Horizontal......
Diagonal......
Vertical.......

Phosphor........
Fluorescence.....
Persistence......

Faceplate........

.    .    .   Electrostatic
•    .    .   Magnetic

.....       104Degrees

.....       110Degrees
•....         85Degrees
.  Aluminized P4
....      White

Short to Medium
.  Bonded Shield

a

EiE

GrayF:1:i:e:glg[:t:afety Plate Laminated Directly to

Light(#:::i)ttan:e.of. F:c:Pl.at: Ass.eTb.Iy.   .   .

ELECTRICAL  DATA
Heater  voltage       ................
Heater current-2 7ADP4      ...........
Heater current-27AFP4       ...........

E:raetc:ra|Et:er:?I-:%:i::;::aii|tea:n,:;sd.e(sip;r:x.:,  :  :   :  :

Grid  No.  1  to All other Electrodes       .....
External conductive coating to Anode2   ....

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Max.  Assured)

#:1:gtEt    .    :     :    :    :     :    :    :     :    :    :     :    :     :     :     :     :     :

Mini:1:gi°Elas[efu|§c;e:n.Ar.ea.    ..   :    :    :    :    :    :    :    :    :
Neck  Length       .................

a:Lebrat[oLnet:8tth(Re¢es.seaSm.all.C.av.it;Cab).......:
Bulb....................,

Safety  plate           .................
Base...................,

3;a:i:ft(A;p:o;.).    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :

45  Percent

.    .        6.3Volts

8..5.i;1:;!e?o3j;:s

.   .          5wf

.   .          6wf

.    .    2500ulrf
2000 Avf

Max.
Min.

.    .    .18%Inches

.    .    .    24l/4Inches

.    .    .    25%Inches
•   ;9£ ±4#6 i:cuha:: Inches

17j/6 ±  J¢ Inches
•     .     .   J1-21

J214 %B
FP-214]/2AI

87-208
.    .    .    8HR
.    .    .          51Pounds

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)
Grid Drive Service3
Maximum Anode voltage   ......

grfind£RuoT4A;:idt:g¥°([iao€:sing.E.|e¢tr6d;)
Maximum Grid No.  2  Voltage   ....
MinimumGridNo.2Voltage        .    .    .
Grid No.  1  Voltage

NegativeBiasvalue      a    .....
Negative  peak value     ......
Positive Bias  value    .......
Positive peak value       ......

•    .    .      22'000Volts
.    .    .      12,000Volts

-550 to +1100 Volts
.    .    .            550Volts
.    .    .            200Volts

.    .    .             155Volts

.    .    .            220Volts
0 Volts
2  Volts

Peak Heater-Cathode Voltage
Heat3u¥£:gaivvaer:ituhpRpeesri::tnt:t:otE:::edl5Seconds

Heat?rftf:s:tl:ip#RYsapre¥:ut: pdrtihoodd. .   :   :  :  :  :

450 Volts
200 Volts
200 Volts

dc

QUICK   REFERENCE   DATA

Television Picture Tube
27" Direct Viewed

:££nte:r::au;L£:aec::]pa]SasteType
27ADP4:    6.3V/600 Ma Heater
27AFP4:     6.3V/300 Ma Heater
Aluminized Screen
Electrostatic Focus

:##eacgknBti:mDe:grection
No Ion Trap
External Conductive Coating

``fiii,+,,

H         8-A,            H

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  "BE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebdred and Releaed  By The

TECHNICAL  PUBLICATIONS  SECTION
EiMPORIUM,  PENNSYLVANIA

I)ECEMBER,  1962

PAGE  1  OF  3

File Under

TEI.EVISION  PICTURE  TUBES



SYLVANIA

27ADM

27AFP4
PAGE   2

MAXIMUM  RATINGS  (Design  Maximum  Values)  Continued

Cathode Drive Service4
Maximum Anode voltage    ....................

%r;¥[g?:4:¥;£%:°([2%;[StlanggeE.le;trod;) ....      :      :   .
Minimum  Grid  No.  2  Voltage         .................
cath3g:itYvoe|ti?aesva|ue.....................

Positive  peak  value        ....................
Negative  Bias  value       ....................
Negative  peak  value     ....................

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Efi:i,ngqYl;rfe-:tp£:I,i£?u:oi:r:.Edxce:a.1: S.ec:n.ds.   :   :   :   :   :
Heater positive with Respect to  cathode       ...........

TYPICAL  OPERATING  CONDITIONS
Grid Drive Service3
Anode  voltage         ........................
Grid  No.  4  Voltage for Focus      ..................,
Grid  No.  2  Voltage        ......................,

8:1:ioNd°e.£fYv°:t3€:vT:g4ufredfo[Cutoff5.............
Anode  voltage         ........................,
Grid  No.  4  Voltage  for  Focus      ...................
Grid  No.  2  Voltage         .......................
Cathode voltage Required for cutoff5       ..............,

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ...................

.    .    .     22,000Volts
•    .    .      12,000Volts

-400 to +1250 Volts
.    .    .            700Volts
.    .    .             350Volts

.    .    .             155Volts

.    .    .            220Volts
0 Volts
2  Volts

450 Volts
200 Volts
200 Volts

.    .     18,000Volts
0 to 400 Volts

.    .            300  Volts
-37 to -74 Volts

•    .     18,000Volts
0 to 400 Volts

.    .            300  Volts
+37 to  +62 Volts

dc

1.5  Megohms Max.

NOTES:
]F;u#;tr:r#d:;#a;gJ;Prddtztz:in:/eb'd;di#r#dletddd]gheteb#etr::;rr:r#;2croeredsift°irutgb:fut°!tedt8ueh:C;::,e'rbeznbe]:%]tfzrtebacabr::„#a„°cfezteJq:dat]e:o#:ee(#rt,%!kyr#e8d

2.  External conductive  coating mu]t be  grounded.
3.  Unless  otberwi§e  specified, uoltageJ  are  Positiue  with  reJ|)ect to  cdtbode.

4.  UrlleJJ  otberwiJe  specified,  uohages  are  Positive  witl]  respect to  Grid No.1.

5.  Visual  extinction  of focuJed  rdJter.    Extinction  of Statioriary  focu§ed S|)ot  will  require tbdl these  Values be  iricreased by  about  5  Volts.

WARNING:

#%yeirfdtdb',P,t;t°%e`!f;eo'pde`:d8te#ddytbb:g%CreJtJh%tt;ep#:enc:f:c8t%rneJrt.Spffjdb!:mdud%8%t°efdp%::#ea'v;onijt%#frr°#6foro°f%ie,:,e%Pb%ub%e:tiscJi°e%.

®
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OUTLINE

A

DIAGRAM  NOTES :
1.  Flefereace Line iJ deterunined by Pla7ie C-C:  of ]EDEC No.126.    Reference Line Gd"ge, ouben gauge i] ]eated against the bulb.

f`               2.  Base pin No. 4 aligns wilb  horizontal cerilerlirie of tube wiibin 3Cf , d7id is on ]dme side  aS anode  coritdct, ]1-21.
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LX.in.esdcdc

QUICK   R[FERENO[   DATA

Television Picture Tube
27" Direct Viewed
Rectangular Glass Type
Spherical  Faceplate
Gray Filter Glass
Aluminized Screen
Electrostatic Focus
9o°  Magnetic Deflection
17/16"  Neck Diameter
No Ion Trap
External Conductive Coatiflg
Short Neck

¢

I

G46/ I

rJ

IIIIIIllIIIIIIIIEEEE--
106!

21'

G'                  1                   12                        K

i

llH

12-L

SYLVANIA
i((

dc ELECThoNIC  TUBES 1I

dc A  Divisioo  of I

dc Sylvania  Electric  Products  Inc. I

dcdc PICTURE TUBE OPERATIONS
I

SENECA FALLS, NEW YORK II

Prepared   end  Rel,eased  By  TheTECHNICALPUBLICATIONSSECTION
i

EMpORluM,  pENNsyrvANIA

OCTOBER,   1961

PACE  1   0F  3
i

File  Under I

TELEVISION  PIC'IURE  TUBES i1I

CHARACTERISTICS

GENERAL  DATA
Fcx=using Method   ......
Deflection  Method     .....
Deflection Angles  (Approx. )

Horizontal......
Diagonal.......
Vertical.......

Phosphor........
Fluorescence......
Persistence......

Faceplate........
Light Transmittance  ( Approx. )

.     .   Electrostatic
•     .     .  Magnetic

.....     85  Degrees

:    :    :    :    :    38B:g::::
.   Aluminized P4
....  White
Short to Medium
Gray  Filter Glass
•....     70Percent

a

ELECTRICAL  DATA
Heater voltage ..........
Heater current ..........
Heater warm-up Timel      ......
Direct lnterelectrode Capacitances  ( Approx. )

Cathode to All otherElectrodes      .    .
Grid No.1 toAll otherElectrodes.    .
External Conductive Coating to Anode2

6.3  Volts
0.6 ± 5%  Ampere

11  Seconds

5wf
6  ILrf

2500  pr„f
1700 wf

MECHANICAL  DATA
Minimum useful screefl Dimensions (MaximumAssured)      241/4 x 185/8   Inches
Minimum useful screen Area ....
Neck  Length     .........
Overall  Length       ........
Bulb............

Bulb Contact  ( Recessed Small Caviety Cap
Base............

Basing...........
Weight  (Approx.)     .......

425 Sq. Inche
41/2  ±  %6   Inches

201/16 ± 3/8   Inches
]214-1/2A

J1-21
86-203

12L
44   Lbs.

RATINGS

MAXIMUM  RATINGS   (Design  Maximum  Values)
Grid  Drive  Service3
Maximum  Anode  voltage  .....
Minimum Anode voltage   .....
Grid No. 4 Voltage  ( Focusing Electrode)
Maximum Grid No. 2 Voltage ....
Minimum Grid No. 2 Voltage ....
Grid No. 1 Voltage

Negative Bias value    .....
Negative  peak  value  .....
Positive Bias value ......
Positive  peak  value    .....

•     .        23,000Volts
•      .         11,000Volts

-550 to + 1100  Volts
550  Volts
200  Volts

155  Volts
220  Volts

0  Volts
2  Volts

Peak Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode  During

Warm-up Period not to Exceed  15  Seconds  .     .
After Equipment warm-up period .....

Heater positive with Respect to cathode .....

450  Volts
200  Volts
200 Volts



SYLVANIA

27XP4
PAGE  2

MAXIMUM  RATINGS   (Design  Maximum  Values)   (Continued)
Catbode  Drive  Service4

Maximum  Anode  voltage  ..........
Minimum Anode voltage    ..........
Grid No. 4 Voltage  ( Focusing Electrode)  .....
Maximum Grid No. 2 Voltage      ........
Minimum Grid No. 2 Voltage .........
Cathode Voltage

Positive Bias value ...........
Positive  peak  value     ..........
Negative  Bias  value   ..........
Negative peak value   ..........

Peak Heater-Cathode Voltage
Heater Negative  with  Respect  to  Cathode  During

Warm-up Period not to Exceed  15  Seconds  .
After Equipment warm-up period ....

Heater positive with Respect to cathode ....

TYPICAL  OPERATING  CONDITIONS
Grid  Drive  Service3
Anode voltage  ..............
Grid No. 4 Voltage  for  Focus  .........
Grid  No.  2   Voltage  ............
Grid No.  1  Voltage Required for cutoff 5  .....

Cathode  Drive  Service4
Anode  voltage  ..............
Grid No.  4 Voltage for Focus  .........
Grid  No.   2   Voltage  ............
Cathode voltage Required for cutoff 5  ......

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance  .

23,000  Volts
11,000  Volts

400 to + 1250  Volts
700  Volts
350  Volts

155  Volts
220  Volts

0  Volts
2  Volts

450  Volts
200  Volts
200  Volts

18,000  Volts
0 to 400  Volts

400  Volts
-36 to -94  Volts

18,000  Volts
0 to 400  Volts

400  Volts
+36 to +78 Volts

1.5  Megohms Max.

NOTES:
1.  Heater ouarm-ttp iiryle 61 defroed as ¢be time reqttired for the.uoltd;ge  acrols the beater io reach 80q{o  pf  i,iS rated uahe  ¢f_ter

applying i our (4)  times rated beater uoleage to a circttit consisting  of  the  Sttbe  beater  in  Seri,el  with  a resistance  eqaeal  io
three  (3)  timel rated beater ucka;ge  divided by  r¢Sed  beater cttrrent.

2. External  condectiue  coating  maelt  be  grounded.

3. UnleSS  o¢berwiSe  Specified, 4/oltagel  are  Po]i¢iue  oui¢b  respect to cathode.

4.  Unle]I  otberow6Se  Specified, Voltages  are  Po]iiiue  with  respect io Grid No.1.

5. Visttal exiincti,on of focttsed rdJSer. EXSincSion of  lt¢$4onary  focttsed  IPoS  owill  reqeeire  ib¢S  ibele  tyalues   be  i,ncreased  by
dbottl 5 Volts.

WARNING:
X-ray  red6at¢14on  §b6elding may  be  neceISary  to  Protect  agdinlt PoSlible danger  of PerJoml injury froun Prolonged, exposure
dt  clo]e range Of tbil  taebe il  oper¢led at bigber iban the man%facturer'I  Maximttm  Rated  Anode  Voltage  or  16,000  Volts,
wbiebeuer ¢§ tell.



OUTLINE

®

fl

(  NOTE    I  )

DIAGRAM  NOTES:
1. The  Plane _Sbrottgb  ike  1%be  ax6S  and Pin No. 6  i'ndy  Wary  froi'n ike Plane ibrougb the tul?e axi,S and a;node terminal 17y  an

angular lol,erance (medSi4red abo%t the tube axis)  of +_30° . Anode terminal i,I  on Sane Side dl Pin No. 6.

2.  W'.iib tttbe_ necle 6pJerled ibr_o_eegb_flared e'nd  of  reference line  gat4ge JEDEC No. G-116 and wi,tb tt4l?e Seated in gattge, the
ref erence line i]  determi,ned by  ike i,nterSect¢on  of  the  Plane CC'  of the  gattge with ibe  gldlS funnel.





CHARACTERISTICS

GENERAL  DATA

E;oecflues;tnignM#t::d  .   :   :   :   :   :   :   :   :   :   :
Deflection Angles  (Approx.)

Horizontal............
Diagonal............
Vertical.............

Phosphor..............
Fluorescence...........
Persistence............

Faceplate..............
LightTransmittance  (Approx.)       .    .    .

ELECTRICAL  DATA
Heater  voltage   .............
Heater  current       ............

E|eraetc:ra|Et:e;:I-::?rAo:il:i[::aii|teacLt::sd.e(sip;r:x.:,

G.rid No.  1 to All  Other Electrodes    .    .
External Conductive Coating to Anode2

.    .  Electrostatic
•    .    .   Magnetic

.....       104Degrees

.....       110Degrees
85  Degrees

. Aluminized  P4

....     White
Short to Medium
Gray Filter Glass
•.....    70Percent

.    .             6.3Volts

. 0.6  ±  5  % Ampere
11  Seconds

5   IJILf

6  vlJE
.   .       2500w[

2000  FLu[
Max.
Min.

QUICK   R[FER[NCE   DATA

Television Picture Tube
2 7" Direct Viewed

ii[ia::n:;iul:ii€c;e:£:is:S;eType
Electrostatic Focus

:##eacgknBt::mDe:grectfon

Fxote|ron:|Tcr:Eductivecoating

f\ MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

Height...................

Width....................

MiniEi:#aslefu| ;.;e..n.A..ea.   :   ,   :   :   :
Neck  Length      ............

8:]ebrat[oLn::gtt|Re;es.sedsm.all.C.av.ity.C.ap.)
Bulb................

Base.....'.........

3;a:i:ft  (A;p;ok.).    :    :    :    :    :    :    :    :    :    :

18% Inches
24 1/4 Inches

.         25 %  Inches

;% ±433£ i:€h[ensches
175f6 ± % Inches

•        J1-21

72141/28
.   87-208
.8HR

41  Pounds

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)  Grid  Drive  Service
Maximum  Anode voltage       .......

¥rfjnd£RuoT4A;:idt:gve°('iaogceusi.n; E.|e;tr;d.e).   :   :
Grid  No.  2  Voltage       ...........
Grid No.  1  Voltage

Negative Bias  value     .........
Negative  peak value   .........
Positive  Bias  value        .........
Positive  peak  value      .........

Maximum  Heater  voltage       ........

Fe,;nkimHue=teT-eca::Eovdoe't?::ta;e........
Heatirxu.T:;:a|?V;re:;tu:pd:pee:rEi:t.io:t:ta:.ho.d:

After Equipment warm-up period     .
Heater Positive with Respect to Cathode

•...     22,000Volts
•...     12,000Volts
-550 to  +1100 Volts
....            550Volts

....             155Volts

....            220Volts
Volts
Volts

Volts

450 Volts
200  Volts
200 Volts

dc

i-+----,--=

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Pre|4red and R|eledced By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MAY,  1962

PAGE  1  0F  3
File Under

TELEVISION  PICTURE  TUBES
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TYPICAL  OPERATING   CONDITIONS,  Grid  Drive  Service
Anode  voltage         ........................
Grid  No.  4  Voltage for  Focus      ..................
Grid  No.  2  Voltage         ......................
Grid No.  1  Voltage Required  for cutoff3      .............

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ..................

18,000 Volts
0 to 400 Volts

300 Volts
-35 to  -72 Volts

1.5 Megohms Max.

NOTES:
1Hdteff,e:rfl#gb;frofa;f4ffff,ire,Svdrfl":fgfbd;;¢v,,|eb#ye#,uor,;a;;dlfro;r:;i;eecrovf:lltr[?eguffaocfro,';elbteubbee¢b'ee;tteor:e""S!n8e:I,tobftdberers:Jl,eadro:ee¢e'qe:aulot':a#bereaefi(3r,

2.  External  conductive  coating rnu5l be  grounded.

3.  Visual extinction  of focused roster.    Exlincliorl  of ]talionary focttsed Spol ulill require that tbe§e ualues be  about 5  uolls anore negative.

WARNING:

#%:trfatd#£t;to„„bes:s,eo,pd%ag,e%tbh;g%cres,]b%,t;ep%:enc:i:cgtdu;rne]r,,Spff,#b%mdu%g%,oefdp%ea,v,on,],%3frrox6,Poroo#nv3;,:,e%#%ubre:e:,jsc,,oe::.

++



OUTLINE

USEFUL   SCREEN

®

I-\.
IM

20t.N.
Ia-±t-

Ei-\#.R.8"a5£R.

11

AREAWIN !®

"#.±fa.'7i

I.
U

MOLD    MATCH JIT#I
L'NE                                       2I\"    -SEAI

y-.fITsyR:R.+5fiFrJ
REFERENCE   LINE

JI-2l   -E-A=L8-

i.±t.
EXTEf}NAL
cONDuCTIVE
COATING

BOTTOM   VIEW   OF   BASE
(NOTE   2)

DIAGRAM   NOTES:
1.  Reference line is delermirled by Plane C-C:  of JEDEC No.126 Reference Line Gauge, when ga"ge is Seated again„ the bulb.
2.  Base Pin No. 4 aligns wilb  borizonlal centerline of I"be wilbin  30°, and is on ]dme Side  ds anode  contact, ]1-21.

SYLVANIA

Z7ZP4
PAGE  3
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GENERAL  DATA
F0c`u,sing Me.thod   .
Deflecting  Method
Phosphor       .     .

Fluorescence  ,
Persistence

Faceplate        .      .

CHARACTERISTICS

.,.....    Electrostatic
....    Electrostatic

.'P1

....    Green
.    Medium

.....      Clear

ELECTRICAL  DATA
Heater Voltage .
Heater  Current   (approx.)   .
Direct  lnterelectrode  Capacita.nc;s   ( approx. )

CathodetoAllotherElectrodes     .     .     .
Grid to All Other Electrodes
Between Deflecting plates  1-21.      .
Between Deflecting plates  3-41.     .
Deflecting Plate  1  to All Other Electrodes

Except   DP2    .......
Deflecting Plate  2  to All Other Electrodes

Except  DP1    .
Deflecting Plate  3  to All Other Electrodes

Except  DP4
Deflecting Plate

Except  DP3
Other Electrodes

MECHANICAL  DATA
Minimum Useful Screen Diameter
Base..........

Basing

.r*

6.3   Volts
.    0.6' Ampere

•   5.5   wl
•    8.0   „„f
•   0.6  wf
•       1.1     4`prf

-    8.0   +„f

.    4.6   „4tf

•    7.5   wtf

•   6.0  wt

......   1%Inches
Small Shell Magnal  11-Pin
•-......   ill

RATINGS

MAXIMUM  RATINGS   (Absolute  Values)
Anode No. 2 Voltage
Anode  No.  1  Voltage       .....
Grid Voltage

Negative  value  ..........
Positive   Value    .....

Peak Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode
Heater  Positive  with  Respect  to   Cathode

`   Peakx:it:g;BDe:Feecet?ofnp:gteer°..2  ....

.     1,100  Volts   dc
.     .         550Voltsdc

.      .          125   Volts
0  Volts

.         125   Volts
10  Volts

.     .        660  Volts

RECOMMENDED  OPERATING  CONDITIONS
Anode No.  2  Voltage2    .....
AnodeNo.1 Voltage for Focus     .
Grid Voltage Required for Cutoff :-i
Deflection Factor

Deflecting plates  1-2±-...
Deflecting Plates  3-45  .

CIRCUIT  VALUES
Grid circuit Resistance   .     .
Deflection  Circuit  Resistance  .

1.5  Megohms Max.
5.0  Megohms Max.

QUICK   R[FER[NCE   DATA

Special  Purpose  Tube
2"  Direct Viewed
Round  Glass Type
Electrostatic  Deflection
Electrostatic  Focus

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK

Pret)area  and R:I:ased  13y The
TECHNICAI, PUBLICATIONS  SECTION

EMPORIUM   PENNSYLVANIA

JULY.  1954



SYLVANIA

2APIA

NOTES:
I. Defoeciing Plate 16S Pin No. 3

Defrocling Plate 2 is Pin N o. 8

8:#:;#;:;::#;':#::3
2.  Brilljan.ce  aapd  d3fi?6lio.n  deorease  avitb  decrealing  Anode No. 2 Volldge.  In general, Anode No. 2 Voltage  Sbot4id

not be lesS  lban 500 uol¢S.

3.  ViSanl exiincti,on of undefoected focttSed Spot.
4.  Defoeciing Plates 1-2 are nearer the Screen.
5.  Defoeciing Plate$ 3-4 are nearer the bdSe.

E-     iiii==
3-± ti



-.--

GENERAL  DATA
Focusing Method     .
Deflecting Method
Phosphor.....

Fluorescence      .
Phosphorescence
Persistence     .    .

Faceplate....

CHARACTERISTICS

....  Electrostatic

....  Electrostatic

.         2BP1          2BP11

.      Green            Blue

.  Medium          Short

......        Clear
*In  addition  to  the  types  shown,  the  2BP-  can  be  supplied  with
several  other screen phosphors.

ELECTRICAL  DATA
Heater  voltage       .............
Heater  current       .............
Dire%rli:t:;elAf|tr8:fe:aEi::i:=Ce:S.....

i:e:fl?c::ng:p::,:e:::g,.3if;;:.;,:h2:.il:.,:o;e:
Deflecting Plate 2 to All Other Electrodes
Deflecting Plate 3 to All Other Electrodes
Deflecting Plate 4 to All Other Electrodes-

Eiil

MECHANICAL   DATA
Minimum useful screen Diameter    .
Overall  Length       .........
Bulb..............

Base  (Small  Shell Duodecal  10-Pin
or  12-Pin)        .........

3;a:i:gt  (A;p:oi.).   :   :   :   :   :   :   :   :
With Dl  positive with respect to D2,

.    .            6.3  Volts
0.6  ±  10 % Ampere

.........            1%Inches
•.......  75/8  ±  94  Inches
•........        J16A

....      BIO-75or812-43

.........             12E

34  Pound
the spot is  deflected  toward

Pin No. 4 ; with D3 positive with respect to D4, the spot is deflected
toward  Pin No.1.

;bF:e:::t:h:e::#ab:y:sph:ef:1:05oeDa¥Lsb;nadnpa]:g¥L:r€oTe:Znvc:rytfre°a¥u:::
The angle between D1-D2 and D3-D4 traces is 9.0°  ±  30

MAXIMUM  RATINGS
RATINGS

(Absolute  Maximum  Values)
Anode No.  2  Voltage       ..........
Anode No.  1  Voltage       ..........
Grid  Voltage

Negative Bias  value     .........
Positive  peak  value      .........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode   .

PeakAvn°y]tfgeeflpcet:::eE[a?en°.de. N.0.. 2.an.d .   .   .

TYPICAL  OPERATING   CONDITIONS

A::g: ¥:: : ¥:i::8:2for.F;cLs.   ..   :   ..
Max. Grid Voltage Required for Cutoff3
Deflection  Factors :

Deflecting  plates  1-24       .....

Ppeofltest;:i:;:|a:ejn3d-:acct;a)6 .   :   :

2750Volts       dc
1100Volts       dc

220  Volts
2  Volts

140  Volts
140  Volts

550  Volts

1000                   2000 Volts       dc
150-280

-67.5

115  to  155
74 to  100

300-560  Volts       dc
-135Volts       dc

230 to  310 Volts       dc/Inch
148to 200 Volts      dc/Inch

5mm

OUICIt   REFER[NC[   DATA

Oscilloscope  Tube
2"  Direct  Viewed
Round  Glass  Type
Electrostatic  Deflection
Electrostatic  Focus

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE  OPERATIONS
SENECA  FALLS,  NEW  YORK

Pi.ebdred  a;nd Reledled By The
TECHNICAL  PU13LICATIONS  SECTION

EMPORIujv[,  PENNSYLVANIA

MARCH,   1962

PAGE   1  OF  2

F;le Uiider

SPECIAL  AND   GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLYANIA

ZBPI

ZBP.I
PAGE  2

CIRCUIT  VALUES
Grid  circuit Resistance     .    .    .
Deflection Circuit Resistance

NOTES :
--ii:-:--:::-:::::`;:-;::-::::::

...           1.5  Megohms   Max.

.    .           5.0 Megohms  Max.

2.  ?;i##a5noc: tyaon,#S.clef inition  decrease  With  decreaJirlg  Anode  No.  2  Vohdge.    In  general,  Anode  No.  2  Volldge  Sl]ould  not  be  less

3.  Visual  extinctiorl  of undefoected focuJed $|)ot.

4.  Defoecting Plates  1-2  are  nearer the  Screen.

5.  Defoecting Plates  3-4 are  nearer the base.

6.  Tl]e ceiiter of lbe undefoecled, focused §|)ot, will fall within a circle bduing cz 5 .0 unm radius concentric u)itb the center  of the  tube  face.

OUTLINE

`.:-.                                   `                                                   ,,                                             .I

3_ ±  fa

EE

U



CHARACTERISTICS

GENERAL DATA
FocusingMethod         .      .      .
Deflection  Method       .      .      .

Types *                Fluorescence
3ACPI A                 Green
3ACP2A             Blue-Green
3 A CP 7A            Blue-W'hite

Phosphorescence

Green
Yellow

3ACP11 A                  Blue
3ACP12A               Orange                           Orange

Faceplate....

Electrostatic
El€ctrostatic

Persistence
Medium

Long
Long
Short

Medium Long
Flat,   Clear

*In addition to the  typel  ]bown, the  3ACP-A can be  Supplied with  Seuerdl

other  Screen i)bospbors.

Eii]

ELECTRICAL  DATA
Heater  voltage       ..........

Heater  current        ..........
Direct  Interelectrode  Capacitances  (Maximum)

Cathode  to  All  other  Electrodes       ....
Grid  to  All  Other  Electrodes
BetweenDeflectingplates  1-2     .      .       .
Between  Deflecting  plates  3-4     .....
Deflecting  Plate  1  to  All  Other  Electrodes       .
Deflecting  Plate  2  to  All  Other  Electrodes       .
Deflecting  Plate  3  to  All  Other  Electrodes       .
Deflecting  Plate  4  to  All  Other  Electrodes       .

MECHANICAI,  DATA
Minimum  useful  screen  Diameter    .....
Bulb  contact  (Recessed  small  Ball  cap)      .      .      .
Bulb.........-...

Base  (Medium-Shell Diheptal  12-Pin)    .
Basing............

Base Alignment
D1-D2  trace aligns with Pin No.  5  And Tube Axis

Positive Voltage on Dl deflects beam
approx. toward Pin No.  5

Positive Voltage on D3 deflects bean
approx. toward Pin No.  2

Angle  between  traces  D1-D2  and  D3-D4   .      .
Bulb Contact alignment

]1-22contactalignswithD1-D2trace    .       .       .
]1-22 contact on sane side as Pin No.  5

.       .         6.3   Volts

0.6 ±  1097o   Ampere

2.68   Inches

J1-22
J24V

812-37
14J

±10  Degrees

90 ±1  Degrees

±10  Degrees

QUICK   REFERENCE   DATA

3'' Direct Viewed
Round Glass  Type
Electrostatic Deflection
Electrostatic  Focus
Close Tolerances
Flat  Face  Plate
Post  Deflection  Acceleration

D3D4

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products,   Inc.

PICTURE TUBE OPERATIONS
SENECA  FALLS, NEW YORK

Prepared  and  Released  By  The
TECHNICAL PUBLICATIONS  SECTION

EMPORIUM,  PENNSYLVANIA

JULY,   1959

PAGE  1  OF  3
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3ACPIA

3ACP-A*
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RATINGS

MAXIMUM RATINGS  (Absolute Maximum  Values)

Anode  No.  3  Voltage      ...........

Anode  No.   2  Voltage       ...........

Ratio Anode No.  3 to Anode No.  2 Voltagel     .....
Anode No.  2  Input  (Av.  except for  3ACP12A)     ....
Anode No.  1  Voltage  (Focusing Electrode)       .....
Grid No. 1 Voltage

Negative  Bf as  value      ..........
Positive   Bias   value        ..........

Positive  peck  value        ..........
Peak Heater-Cathode Voltage

Heater  Negative  with  Respect  to  cathode      ....
Heater  Positive  with  Respect  to  Cathode      ....

Peak Voltage Between Anode No.  2  and  Any Deflection Plate

TYPICAI.  OPERATING  CONDITIONS2

Anode  No.  3  Voltage      .......
Anode  No.  2  Voltage      .......
Anode  No.  1  Voltage  for  Focus      ....
Grid  No.   1   Voltage  Required  for  Cutoff3       .
Anode  No.  3  Current4     .......
Cathode   currents        ........
Cathode   current6        ........
Deflection  Factor

Deflecting  plates   1-2       ..............

Deflechng  plates  3-4       ..............

Deflection  Factor  uniformity7     .............
Pattern  Distortion8      ................

Modulation  at  Anode  No.   3  Current =  25  #Adc7      .......
Modulation  at  Anode  No.  3  Current =  200  pAdc7

(Except  3ACP12A)         ..............
Linewidth  `.A"  atAnodeNo,.  3  Current=5#a  (3ACP12A)       .      .      .
Line Width  "A"  at  Anode No.  3  Current =  50  4tAdc7

(Except   3ACP12A)         ..............
Line Width  "A"  at Anode No.  3  Current =  2oo  "Adc7

(Except  3ACP12A)         ..............
Light Output at Anode No.  3  Current =  loo  "Adc9

3ACPIA.................

3ACP11A.................

Spot Position  (Focused  and Undeflected) 10 Within  a  3/16  Inch  Radius  Circle

CIRCUIT  VALUES

Grid  Grcuit  Resistance   .      .
Defection  Circuit  Resistancel I

4ooo   Volts           dc
2ooo   Volts           dc

390  to  550   Volts            dc
-45  to  -75   Volts          dc

dc  Min.
dc  Max.
dc  Max.

dc/Inch
dc/Inch

dc Max.

45   Volts           dc Max.
.012    Inches                Max.

.016    Inches                Max.

.028    Inches                Max.

80   Foot Lamberts Min.
35    Foot Lambefts Min.
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3AOPIA

3AOP-A*
PAGE  3

NOTES:

1.  These  types are  designed for  optianmm Performnce  ulben  operating at  E83/E82  ratio  of  2.0.

2.  Type  3ACP12A  can  be  Seuerely  dud  Permanently  ddmdged  if  cHrrenl  density  is  allou)ed  to  rife  too  bigb.  Te5t
and  operate  dt  minimum  ttsdble  current§.

3.  Visual  exiirlction  of  undefoected  focused  Spot.

4.  At EG1  = 0 V  dc.

5.  At 183 =  50  p4 dc.

6.At183--200p;ddc.

7.  Per  MIL-E-I  Specific¢tion].

8.   All  Portions  of  a rdlter  Pattern,  adjusted  So  its  widest  Points   jult  touch  the  Sides   of  a  1.938  inch  square,  owill

fall  uiitbin  the  area bounded  by  the  1.938  inch  Square  and  dn  inScril9ed  1.862  inch  square.

9.   Med]ured  jn  accordance  uJitb  NIL-E-1  Specificdtion]   using  a rd5ter  Size  of  17/8  x  17/8 incbeI. The  Pll   PboSpbor
is  measured  with  a  Pbotronic  cell  witboul  eye  correction.

10.  Centered  with  respect  to  tube  face  and  u)itb  tube  Sbielded.  Connect  defoecting  Plates  to  Anode No.  2.

11.  It  i]  recommended  that  the  defoecting  electrode  circuit  re]iltdnce  be  approximately  equal. Higher  reIZstance  udhe§
up  to  five  rnegobm;I  may  be  used  for  lou)  beam  current  operation.
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GENERAL  DATA

Fcunsing  Method
Deflection  Method
Types*

Fluorescence  .
Phosphorescence
Persistence      .

Faceplate      .      .

a

CHARACTERISTICS

.......         Electrostatic

Electrostatic

3ADP1              3ADP2                 3ADP7           3AI)PI 1
Green         Blue-Green       Blue-White         Blue

Green               Yellow
Medium            Lo ng                  Long              Short

........        Flat,Clear

*In  edditjon  to  the  typeS  Sbown,  the  3ADP-  can  be  fMPplied  ouitb  ]eueral

other  Screen Pbolpbors.

ELECTRICAL  DATA

Heater  voltage          .....
Heater  current    .........
Direct Interelectrode Capacitances

CathodetoAllotherElectrodes    .      .      .
GridNo.1  toAllotherElectrodes     .      .
Bctween  Deflecting  plates   1-2      .       .      .
Between  Deflecting  plates   3-4      .      .      .
Deflecting Plate  1  to All Other Electrodes
Deflecting Plate  2  to  All Other Electrodes
Deflecting Plate 3  to All  Other Electrodes
Deflecting Plate 4 to All Other Electrodes

MECHANICAL  DATA

Minimum  Useful  Screen  Diameter       .
Bulb Contact  (Recessed Small Ball  Cap)
Neck  contacts      .......
Base  (Small  Shell  Duodecal  12-Pin)
Basing........

Base Alignment
D1-D2  trace  aligns  with  Pin  No. 5  and  Tube  Axis
Positive  Voltage  on  Dl  deflects  bean

approx. toward Pin No.  5
Positive  Voltage  on  D3  deflects  bean

approx. towaj.d Pin No.  2
Angle  Between  traces  D1-D2  and  D3-D4

Bulb  Contact  Aligrment
]1-22  Contact  aligns  with  D1-D2  Trace
J1-22  Contact on same side as Pin No.  5

.       .       .       6.3Volts
0.6 ±  1097o   Ampere

rm.        Max.
3.0                 4.5   uprf
5.5                  7.2   prprf

1.4                  2.0 JW„f

0.9                  1.5   Jquf

3.6                4.6  /quf
3.6                4.6  prpf
2.]                 3.6  |Lprl
2.]                3.6  prrf

2.63   Inches

J1-22
J1-25

812-43
12Z

±10  Degrees

90 ± 1  Degree

±10  Degrees

QUICK   REFERENCE   DATA

3" Direct Viewed
Round  Glass Type
Flat,  Clear  Faceplate
Electrostatic  Focus
Electrostatic  Deflection
Post  Deflection Acceleration
Close  Tolerances

sB                           12+
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SYIVANIA

3ADP1

3ADP*
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RATINGS

MAXIMUM RATINGS  (Absolute Maximum  Values)

Anode  No.  3  Voltage      ...........
Anode No.  2  Voltagel     ...........
Ratio of Anode No.  3 Voltage to Anode No.  2 Voltage    .      .
Anode No.  1  Voltage  (Focusjng Electrode)      .....
Grid  No.  1  Voltage

Negative  Bias  value      ..........
Positive   Bias   Value      ..........
Positive   peal=   Value      ..........

Peck  Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode      .      .
Heater  Positive  with  Respect  to   Cathode      ....

Peak Voltage Between Anode No.  2 and Any Deflecting Plate

TYPICAL  OPERATING  CONDITIONS

Anode  No.  3  Voltage      .......
Anode  No.  2  Voltage      .......
Anode  No.  1  Voltage  for  Focus      ....
Grid  No.  1  Voltage  Required  for  Cutoff2       .
Deflection  Factor

Deflecting  plates  1-2       ......
Defleedng  plates  3-4      ......

Modulation  @  Ib3  =  25  #a3     ....
I.inewidth"A"@Ib3=25pra3       .      .      :
Light Output @  Ib3  =  25  „a4

3ADP15.........

3ADP1 16        .........

Deflection  Factor  uniformity3     .....
Pattern  Distortjon7     ........
Undeflected  spot positions     ......
Useful  Scan

D1-D2
D3-D4

110 Volts    dc

4000   Volts
2000   Volts

320  to  470   Volts
-52  to  -87   Volts

140  to  160   Volts    dc/Inch
61  to  70   Volts    dc/Inch

38   Volts    dc  Max.
.014   Inches        Max.

20    Ft.  L.          Min.
14   Ft.   L.          Min.

2   Percent      Max.
2   Percent      Max.

Within a  10 mm Square

±1.315  Inches Frcm Tube Face Center or a Total  2.63  Inches  Min.
±0.75  Inches  From Tube Face Center or a Total  1.5  Inches  Min.

CIRCUIT  VALUES

Grid No.  1  Circuit Resistance
Deflcction  Circuit  Resistance9

1.5   Megohus  Max.
1.0   Megohus  Max.

NOTES:

1.  The Product  of  tbe  Anode No. 2 Voltage  and  the  Average  Anode No.  2  Current  Sbould  be  limited  to  6.0  u)atts.
2.  Visual  extinction  of  andeftected  focused  §Pot.
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3ADpl

3ADP*
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NOTES:  (Cont'd)

3.  I\heasured  ill  accordance with  NIL-E-1.

4.  U]ing  a raster  Size  of  21/4  x  11/2  incbe].

5.  U§ing  a  No.  594  Pbotronic  cell  uiitb  Viscor  frlter  (for  eye  correction).

6.  U§ing  a No.  594  Pbotronic  cell  u/itboul Viscor  filler  (u/`itbout  eye  correction).

7.   All  edges  of  a rdsler,  Pattern  edjuSted  So  its  owidest  Points  just  touch  the  Sides  of  2.295_  x_1.530  inch  rectangle,.

will  fdl  ouitbiu  the  area bounded  by  the  2.295  x  1.530   inch   rectangle   and   an   inscribed   2.205   x   1.410   inch
rectangle.

8.  With  the  tube  ]bielded  and  uiitb  all  defoection  Plates  counected  to  Anode No.  2. Lian.it  Square  centered  on tube

face,  SideS  Parallel  to  defoection  axes.

9.  It  i§  recommended  that  the  defoecting  electrode  circuit  resistd;nces  be  a,Pproximately  equal.

WARNING:

X-ray  redialion  Sbielding  may  be  necelsary  to  Protect dgdin§t Possible  danger  of  Personal injury from Prolonged
exposure  al  close  rd;nge  if  this  tube  i]  operated  at  bigber  than  the  manufdcturer's  Mdximurrl  FLated  Anode Volt~
age  or  16,COO  uoltS,  u/bicbeuer  is  less.
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GENERAL  DATA
Focusing  Method
Deflecting  Method
Phosphor

Fluorescence
Persistence

Faceplate

*In  addition

CHARACTERISTICS

.        Electrostatic
Electrostatic

..P1

.    Green
Medium

.       .       Clear

to  the   type   Jbown,  the   3AP-A*   can   be   Suppljed  lil.if b   Seuei.dl   other
Screen  Pbospbors.

ELECTRICAL  DATA
Heatervoltage        .      .      .
Heater  current  (Approx.)        :
Direct  Interelectrode  Capacitances  (Approx.)

Grid  No.  1  to  All  Other  Electrodes  .       .
Deflecting Plate  11  to  All  Other  Electrodes
Deflecting Plate  31  to  All  Other  Electrodes

MECHANICAL  DATA
Minimum  useful  screen  Diameter     .      .
NominaloverallLength    .      .      .
Base         .

Basing....

2.5   Volts

2.1   Ampere

9    FLprf

8.5    prprf

6.5    prprf

.       .         23/4  Inches
.111/2   Inches

Medium 7-Pin
7CE

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)
Anode No.  2 Voltage     .........
AnodeNo.1 Voltage     .
Grid No.  1 Voltage

Negative  Bias  Value   .
Positive  Bias  value      .........

Peak Voltage Between Anode No.  2  and
Any  Deflecting  plate.      .

TYPICAL  OPERATING  CONDITIONS
Anode No.  2 Voltage2   ......
Anode  No.  1  Voltage   ......
Grid No.  1  Voltage  Required  for  Cutoffs
Deflection  Factor4,5

Deflectingplates  1-26        .       .
Deflecting  plates  3-47        .

CIRCUIT  VALUES
Grid No.  1  Circuit  Resistance  ....
Deflection   Circuit  Resistance   .       .

1650  Volts             dc
1100  Volts             dc

125   Volts             dc

0  volts            dc

550  Volts

.       .1500   Volts             dc

.  240 to 560  Volts             dc

.  -25 to-75  Volts            dc

.    90tol37  Volts dc/Inch

.    88tol30  Volts dc/Inch

1.5  Megohms  Max.
5.0  Megohms  Max.

SYIVANIA

3APIA

3AP-A*

OulcK      REFERENCE      DATA

3"  Direct Viewed

Round Glass Type

Electrostatic Deflection

Electrostatic  Focus

SYLVANIA
ELECTRONIC  TUBES

A Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE  OPERATIONS
SENECA  FALI.S,  NEW  YORK

Pret]ared and Released By Tlae
TECHNICAL PUBuCAIIONS  SECTION

EMPORIUM,  PENNSYI.VANIA

NOVEMBER,  1958

PAGE I OF 2



SYLVANIA

3APIA

3AP.A*
PAGE  2

NOTES:
I.   #;:;Z  82  £::;i;;::  %;:;Z  ;:::g::; ;: 8;;  ;Z: :£:; i: #;::;:£ ;:::,1Z £;.,? #:: Z..

2.    ?#%##neo:nbde  leeS!ntj#jd°r:21?oe:1:ed{;;,#Si.tb  dec1.ed]lng  Anode   No.   2   Voltage.   In   general,   Ai2ode   No.   2   Vo|idge

3.   Visual  extinction  of   llndeflected  focused   spot.

4.   Td%u|!;nteoitebr%,%b;!:I;:ebde  %joJ„tdntdbep:#b:  %x%; Uodtry]for°d#gtrhe::'.ace  P1`Od"Ced  by  Deflecting  Plale$  3-4  lJy  dn

5.    Angle  between  D1-D2   trace  dud  D3-D4  trace  i]  90°   ±   3°.

6.    Deflecting  Plale$   1-2  dye  nearer  the  lcreeii.

7.    Deflecting  Pldte]  3-4  are  nedl.er  the  bale.

3API

Syludnid  Type   3APIA  repldcel  Type   3AP1.



CHARACTERISTICS
GENERAL  DATA

Focusing   Method      ...........
Deflection  Method    ...........

Types*         Fluorescence       Phosphorescence
3AQP1
3AQP2
3A!qit'J
3AQP11

Faceplate

Green
Blue -Green                    Green
Blue -White                  Yellow

Blue

.     Electrostatic

.     Electrostatic
Persistence

Medium
Long
Long
Short

Clear, Spherical
* In addition to the types shown, the 3AQP -  can be supplied

with several other screen phosphors.

A

ft

ELECTRICAL  DATA
Heater voltage     ..........
Heater current     ..........
Direct  Interelectrode  Capacitances   ( approx.)

Cathode to All other Electrodes   .     .     .
GridNo.1 toAllother Electrodes    .     .
Between Deflecting plates 1-2   ....
Between Deflecting plates 3-4  ....
Deflecting Plate 1 to All Other Electrodes
Deflecting Plate 2 to All Other Electrodes
Deflecting Plate 3 to All Other Electrodes
Deflecting Plate 4 to All Other Electrodes

MECHANICAL  DATA
MinimumusefulscreenDiameter  .    .    .
Base  (Small shell Duodecal  12-Pin)    .     .
Basing............
Bulb.............

Base  Aligrment
D1-D2  Trace  Aligns with  Pin No.  4

and Tube Axis    ......

6.3  Volts
.     .     0.6±10%Ampere

2 %  Inches
.....          812-43

12E
:      :      :      :      :             J24P1

± 10  Degrees
Positive Voltage on Dl  deflects Beam

approx.TowardpinNo.4    .     .     .
Positive Voltage on D3  deflects Beam

approx.TowardpinNo.1.     .     .
Angle Between D3-D4 and D1-D2 Traces

Weight  (approx.)     .........
90  ± 1  Degree

%  Pound

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
Anode No.  2  Voltage    ........
Anode No. 2  Input   .........
Anode No.1 Voltage  (Focusing Electrode)   .
Grid No.  1  Voltage

Negative  Bias  value       ......
Positive   Bias   Value         ......
Positive  Peak  Value        ......

Peak  Heater-Cathode  Voltage
Heater Negative with Respect to Cathode

During Warm-up Period
Not to  Exceed  15  Seconds    .     .

After Equipment wan-up      .    .
Heater Positive with Respect to Cathode

Peak Voltage Between Anode No. 2  and
Any  Deflection  plate     .......

3000  Volts         dc
6.0 Watts

1200  Volts          dc

220   Volts  dc
0  Volts  dc
2   Volts

450  Volts
140  Volts
140  Volts

600  Volts

QUICK   REFER[NOE   DATA

3" Direct Viewed
Round Glass Type
Electrostatic  Deflection
Electrostatic Fc"s
Clear, Spherical

Faceplate
High Deflection

Sensitivity

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric  Products  Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prepared  and Released  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

APRIL   1960

PAGE   1   OF   2     -
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SPECIAL  AND  GENERAI,  PURPOSE

CATHODE  RAY  TUBES



SYLVANIA

3AQP1

3AOP*

PAGE  2

TYPICAL OPERATING  CONDITIONS
Anode No. 2 Voltagel   ....
Anode No.  1 Voltage for Focus   .
Grid Voltage Required for Cutoff2
Deflection  Factors

Deflectingplates  1-23      .     .
Deflecting  Plates  3-44     .     .

Useful  Scan
D1-D25.......
D3-D45.......

Spot  Position  (Undeflected,  Focused) 6

CIRCUIT  VALUES
Grid circuit Resistance      .    .
Deflection  Circuit  Resistance7

....        2000   Voltsdc

.     .       330to620   Voltsdc

.     .      -58to-135   Volts  dc

.     .146tol98   Volts  dc/Inch

.     .     .       52to70   Voltsdc/Inch

................           2%InchesMin

................           21/4InchesMin

.............          Withinal2mmsquare

1.5   Megohms Max.
1.0  Megohms Max.

NOTES:
1.  Operation of Type 3AQP7  d[i Anode V oliages of less Sban 1000 Volts 4] not recommended.
2.  Vi,Sttdl extinction of unedefoected focttled Spot.

3.  Defoecting Pld>te$  1-2 are nearer the  Soreen.
4.  DefoecSing Plate$  3-4  are  nearer  Sbe  base.

5.  Uleful scan to be cenSered owiSb reSpect lo the S%be face.

6.  WiSb lbe ittbe §bi,elded and all defoeci6on P14iSel  connected io Anode No. 2. Leimi,i Iq%are cemlered on tt4be face, wiSb
Sides  Parallel io defoect4on axes.

7. The rel4]t¢aceS he each  defoecting pl¢Se  circaeit  Sbould be  a¢Proxi¢nately  eqttdr

i.R          ,           \'2-43

8"P`
II

\"178_L3E.
+.±fa.J



CHARACTERISTICS

GENERAL  DATA

Focusing  Method        .
Deflection  Mcthod

Typ es *                 Fluorescence                Phosphorescence
3ASP 1                        Green
3ASP2                  Blue-Green
3ASP11                         Blue

Faceplate.....

Green

Electrostatic
Electrostatic

Persistence
Medium

Long
Short

Flat, Clear
*In  addition  to  lbe  types  ]bown,  the  3ASP-  can  be  Sapplied  with  Seueral

other  Screen  Pbospbors.

®

fi

ELECTRICAL  DATA

Heater  voltage        ........
Heater   current        ........
Direct Interelectrode Capacitances  ( approx. )

Grid No.1  to  All  other Electrodes       .
Between  Deflection  plates  1-2     .       .      .
Between  Deflection  Plates  3-4     .
Deflection  Plate  1  to  All  Other  Electrodes
Deflection  Plate  2  to  All  Other  Electrodes
Deflection  Plate  3  to  All  Other  Electrodes
Deflection  Plate  4  to  All  Other  Electrodes

MECHANICAL  DATA

Minimum  Useful  Screen  Dimensions
Horizontal       .
Vertical     .       .       .

Bulb
Base
Basing         .
Anode No.  2  Contact         ....

.       .          6.3   Volts

0.6 ±  1097o   Ampere

•        .          4.5pprf

2.0    prprf

•         .             2-5JLILf

•        .           6.5p.prf

6.0   p.prf

5.5    prpef

•        .           5.5p.uf

.       .      .        23/4Inches
•       .11/8Inches

LEA  448  or  Equiv.
.         88-218

....       8KF
1-22

Base  Alignment
Pin  #3  aligns  with  major  axis  of  tube  face  within  loo,  and  is  on
same side as anode contact  (]1-22)

Trace  Alignment
Positive  Voltage  on  D1   (Pin  #2)   with  respect  to  D2,   (Pin  #1)
deflects spot approximately toward Pin #3.
Positive  Voltage  on  D3   (Pin  #6)   with  respect  to  D4,   (Pin  #7)
deflects spot approximately toward Pin # 5.
AnglebetweenD1-D2  andD3-D4 traces      .      .
Angle  between  D1-D2  and  major  axis  of  tube  face
Deflection  Plates

Dl and D2 are nearer to the tube face
D3 and D4 are nearer the base

90 ±  1  Degree
0 ± 11/2  Degrees

QuloK  R[F[R[NCE  DATA

11/2" x 3" Direct Viewed
Rectangular Glass  Type
Clear,  Pressed  Faceplate
Electrostatic  Deflection
Electrostatic  Focus
Hf8ehns%:€£:;tion

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric  Products  Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pretiared  cmd,  ReleaSed  By  The
TECHNIC:AL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

MARCH,   1960

PAGE   I   OF   3

File  Under

SPECIAL  AND  GENERAL  PURPOSE
CATHODE  RAY  TUBES



RATINGS

MAXIMUM  RATINGS (Absolute Maximum Values)
Anode  No.   2   Voltage         .........
Anode  No.   2   Input      ..........
Anode  No.   1  Voltage  (Focusing  Electrode)
Grid No.  1  Voltage

Negative Bias value   ....
Positive   Bias   value    .........

Positive  peak  value    .........

Peck Voltage between  Anode No.  2  and  Any
Deflection  plate     .

Altitude

TYPICAL  OPERATING  CONDITIONS
Anode  No.   2   Voltage         .........
Anode  No.   1   Voltage  for  Focus         ......
Grid  No.  1  Voltage  Required  for  cutoffl      ....
Deflection  Factors

Deflection  plates   1-2           ........

Deflection   plates   3-4          ........
Spot  position  (Undeflected,  Focused)2      .....
PI  Light  output4    ...........
Modulations............

Line  width  A6        ...........

CIRCUIT  VALUES
Grid   No.   1   Circuit   Resistance      .......
Deflection   circuit   Resistances         .......

SYLVANIA

3ASpl

3ASP*
PAGE  2

2000   Volts         dc
400  to  700   Volts         dc
40  to  -70   Volts        dc

::::::?:::    ::;:::       g
Within  a  15   mm  hauarc

2o    Ft.I.        `Min.
38   Volts         dc  Max.

0.65    mm  Max.

1.5   Megohus  Max.
1.0   Megohms  Max.

NOTES:
1.  Vi]udl  extinction  of  wndefoected  focu5ed  spot.

2.  With  the  twl)e  Sbielded  and  with  the  defoeclion  Plate]  connected  to  Anode  No.  2,  the  lquare  ]ball  be  centered
on  the  tabe  face  u/ilk  its   Sides  Parallel  to  the  defoection  axis.

3.   It  i]  recommended  lbal  the  defoecling  electrode  circuit  relistance]  be  dpproximdlaly  equal.

4. Rd:ter  liz,e 11/{'  x  19 /16" .

5 .  Medll/red at 20 Ft. L. on drdster  11/8"  x  19/16" .

6.   Measured  by  compressed  rd§ter  anetbod  Starting  wilb  conditions  of  Note  5.
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DESCRIPTION
Sylvania  3BEP-  is  a  compact,  rectangular  direct-view  oscilloscope  tube
designed primarily for use in airbome`equipment. It features a high quality,
nearly flat pressed faceplate, and employs electrostatic focus and deflection.
Its encapsulated leads permit operation at high altitude and it will with-
stand a wide range of temperatures.

CHARACTERISTICS
GENERAI.  DATA

Focusing  Method      ...........
Deflecting  Method   ...........

Types*        Fluorescence      Phosphorescence
P 1                          Green

Electrostatic
Electrostatic

Persistence
Medium

Faceplate     ............       Clear, Pressed Glass
I In addition to the type shown, th? SEEP- can be

supplied with several other screen phosphors.

a
EIJ3CTRICAL  DATA

Heater voltage     ..........
Heater current     ..........
Direct  Interelectrode  Capacitances  ( Approx. )

Cathode to All clther Electrodes   .    .    .
Grid No.  1 to All Other Electrodes   .    .
Between Deflecting plates 1-2  ....
Between Deflecting plates 3-4  ....
Deflecting  Plate  1  to
Deflecting Plate  2  to
Deflecting Plate  3  to
Deflecting Plate 4 to

.     .           6.5  Volts
0.6  ±   10%  Ampere

MECHANICAL  DATA
Mininum  Useful  Screen  Dimensions  (Maximum Assured)

Horizontal...............
Vertical................

2 %  Inches
1 1/8  Inches

Bulb   ............       LEA   417   or   Equivalent
Base   ..........    Encapsulated, Color coded Leads
Trace Alignment with Bulb  (See Diagram)
D1-D2 Trace aligns with long axis of

tube  facel      ..........
Angle between D1-D2 trace and D3-D4 trace
Weight (Approx.)    .........

± 1.5  Degrees
90 ± 1  Degrees

%  Pounds

RATINGS

MAXIMUM  RATINGS   (Absolute  Maximum  Values)
Anode No.  2  Voltage    .........
AnodeNo.1 Voltage  (Focusing Electrode)   .    .
Grid No. 1 Voltage

Negative  Bias  value       .......
Positive  Bias  value    ........
Positive peak value    ........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode.
Heater  Positive  with  Respect  to  Cathode.

Altitude.............
Operating Temperature Range   ......

3000  Volts         dc
1200  Volts         dc

.     .          140  Volts
0 Volts
2  Volts

.     .          140  Volts

.     .          140  Volts
•         70'000  Feet
nd5 to +85  Oc

QUICK   REFERENCE   IIATA

Oscilloscope Tube
11/2" x 3" Direct Viewed
Rectangular Gl;ss Type
Electrostatic Deflection
Electrostatic Focus
High Quality, Clear,

Pressed Faceplate
Encapsulated Base with

color coded leads.

D 3-6f`EY            D4-BLAcl{

H  -WHITE             H.-BROWN

3BEpl

SYLVANIA
ELEC'IRONIC  TUBES
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TYPICAL  OPERATING  CONDITIONS
Anode No.  2  Voltage    ........
Anode No. 1 Voltage for Focus   .....
GridNo.1 VoltageRequiredforcutof2   .    .
Deflection Factors

Deflecting  plates  1-23     ......
Deflecting plates 3-44      ......

Spot  position  (Forused, Undeflected) 5    .     .

CIRCUIT  VALUES
Grid No.  1  Circuit  Resistance    ......
Resistance in Any Deflecting Electrode Circuit 6

.....         1500Volts           dc

.     .     .       247to465Volts          dc

.    .      43.5to-101Volts         dc

•     .     .       109tol49Voltsdc/Inch
.     .         78to  105  Voltsdc/Inch

.     .     .   Withina7.5  mm  Square

1.5  Megohms Max.
1.0  Megohms Max.

NOTES:
1.  The D1-P2 trflce_ Scdmittg iprgugb the  geoanetr6c  center of the lttbe face will be Parallel I;a the long axi,I of ¢be tttbe

facel wiSbin the himi,ts Specifed.
2.  Viseeal extincSien of  undeflrected f oceeled, Spol.

3.  Defoecing Plates  1  ed, 2 are  nearer ike  Screen and  scan  the  major  dimension  of  the  §cree7i.
4.  Defoecling Plates  3  and 4 are nearer the bale and §can the mi4cor dimettsi,on of the Screen.
5.  Wiib  defoecSing Plate]  comecled  to  Anod,e No.  2  and  with  ittbe  sbieided,  ibe  SideS  of  ike  li7hit  §qttare  will  be

Parallel io ike defoeclion areS.
6.  IS is recommended lbat ike defoecling electrode  circtt4l  rel6]t¢ace§  be  approximately  eqttal.

rmJ



DESCRIPTION
Sylvania  3BGpl  is  a  compact,  rectangular  direct  view  oscilloscope  tube
designed for portable oscilloscope and radar applications. It features a high
efficiency 1.5 v,140 rna heater for battery economy and lightweight design.
This  low  heater  power  design  requires  only  1/16  of  the  power  necessary
to operate a conventional 6.3 v, 600 rna heater.

CHARACTERISTICS

GENERAL  DATA
Focusing  Method      ............

Deflection Method    ............

Types*        Fluorescence       Phosphorescence
3BGP 1                  Green
3BGP2             B lue-Green                      Green
3 BGP7            Blue -White                    Yellow
3BGP 11                  Blue

Faceplate..............,

Electrostatic
Electrostatic
Persistence

Medium
Long
Long
Short

Flat, Clear

QUICK   REFERENCE   DATA

11/2" x 3" Direct Viewed
Rectangular Glass Type
Clear, Pressed Faceplate
Electrostatic Deflection
Electrostatic Focus
High Deflection Sensitivity
Very Low Heater Power

Eii

*In  addition  to  the  types  shown,  the  3BGP-  can  be  supplied  with

several other scf een phosphors.

ELECTRICAI.  DATA
Heater  voltage     ...........
Heater  current     ...........
Direct  Interelectrode  Capacitances  ( approx.)

GridNo.1 toAllotherElectrodes    .     .     .
Between  Deflection  plates  1-2      ....
Between  Deflection  plates  3-4     ....
Deflection  Plate  1  to  All Other  Electrodes
Deflection  Plate  2  to  All Other  Electrodes

1.5  Volts

0.140 ± 10%  Ampere

•      .             4.5H„f

•     .          2.Owl
•     .           2.5ppl
•      .             6.5HJf

•       .               6.0   prJLi

Deflection  plate  3  to  All  other  Electrodes     ....            5.5. ququf
Deflection  plate  4  to  All  other  Electrodes     ....           5.5  prprf

MECHANICAL  DATA
Minimum  Useful  Screen Dimensions

Horizontal    .     .
Vertical    .     .     .

Bulb.....

Base.....

Basing.....

Anode No. 2  Contact

.....          2%Inches
•....           1y8Inches
.    LEA448orEquiv.
....          88-181

.....          8KF

•....        J1-22

Base  Alignment
Pin  #3  aligns with major axis of tube face within  loo, and is
on same side as anode contact  (]1-22) .

Trace Aligrment
Positive Voltage on D1  (Pin  #2)  with respect to D2,

( Pin # 1 )  deflects spot approximately toward Pin # 3.
Positive Voltage on D3  (Pin  #6)  with respect to D4,

( Pin #7 )  deflects spot approximately toward Pin #5.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  lflc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Piap4pTed  and  Relea;led  By  Tbe
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

JULY.   1960

PAGE   1   OF   3
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MECHANICAL  DATA  (Continued)
Angle  between  D1-D2  and  D3-D4  traces     .....
Angle  between D1-D2  trace  and  major  axis of tube  face
Deflection  Plates

Dl  and  D2  are  nearer  to  the  tube  face
D3  and  D4  are  nearer  the  base

RATINGS
MAXIMUM  RATINGS  (Absolute  Maximum  Values)

Anode No. 2 Voltage    .
Anode  No.  2  Input        ..............

Anode  No.1  Voltage   (Focusing  Electrode)     ......
Grid No.  1  Voltage

Negative  Bias  Value
Positive Bias  value     .............

Positive  peak  value        .........

Peak Voltage between Anode No.  2  and Any Deflection Plate
Altitude......------.-..._

TYPICAL  OPERATING  CONDITIONS
Anode No.  2  Voltage    ..........

Anode  No.  1  Voltage  for  Focus     .     .
Grid No.1  Voltage Required  for cutoffl    .     .    .
Deflection  Factors

Deflectjon   plates   1-2       ........

Deflection  plates  3-4      ........
Spot Position  ( Undeflected, Focused) 2
PI  Light  output4     ...........

Modulatjon5.............

Line  width  A6     ............

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance
Deflection  Circuit Resistance3

90 ± 1  Degr`ee
0 ± 1%  Degrees

2750  Volts   dc
6.0  Watts

1100  Volts   dc

200  Volts
0  Volts
2  Volts

550  Volts
35,000  Feet

2000  Volts   dc
400 to 700  Volts   dc

-38 to -671/2  Volts   dc

68 to 92  Volts   dc/Inch
28 to  38  Volts   dc/Inch

Within a  15  mm  Square
20  Ft.  L.  Min.
38  Volts   dcMax.

0.65  mm  Max.

1.5  Megohms Max.
1.0  Megohms Max.

NOTES :
I .  V¢I2tal  exlinct6on  of  undefoected  i oc%]ed  §Pot.

2.  Wiib  lbe  lul]e  Sbielded  and, ou6tb  Sbe  defo6ct6on PlateS  counecied  i;o  Anode No.  2. The  Sqttare  Sball  be  ceutered  on  lbe

lttbe  f ace  owitb  i,ts  ]edes  Parallel  lo  lbe  defoection  axel.

3.  Ii  i,I  recoimnended,  ibat  ibe  defoecting  electrode  ciprcaeit  re$6]tajaces  be  approxiniiately  eqt4al.

4.   Rdster  $6ze  lly(8"  x 1-9/ 16" .

5.   Measured  at  20  Fl. L.  on a rdster  11yi8"  x 1-9/ 16" .

6.  Medlttred  l]y  compressed  rosier  meibod  Starting  ouiSb  conditions  of Note  5.
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CHARACTERISTICS
GENERAL  DATA

Focusing  Method
Deflection Method

Electrostatic
Electrostatic

Types *         F luoresce nce         Phosphorescence         Pe rsi ste nco
Medium

Long
Long
Short

Medium Long
.     .     .         Flat,Clear
can  be  supplied  with

3BMP 1                   Green
3BMP2            Blue -Green                       Green
3BMP7            Blue -White                      Yellow
3BMP11                   Blue
3BMP 12               Orange                           Orange
Faceplate............
* In  addition  to  the  types  shown,  the  3BMP-

several other screen phosphors.

ELECTRICAL  DATA
Heater  voltage    ..........
Heater  current    ..........
Direct Interelectrode Capacitances  ( Maximum )

CathodetoAllotherElectrodes   .     .     .
Grid to All other Electrodes   ....
Between Deflecting plates 1-2 ....
Between Deflecting plates 3-4 ....
Deflecting Plate 1 to All Other Electrodes
Deflecting Plate 2 to All Other Electrodes
Deflecting Plate 3 to All Other Electrodes
Deflecting Plate 4 to All Other Electrodes

MECHANICAL  DATA
Minimum useful screen Diameter  .......
Bulb  contact  (Recessed  small  Ball  cap)    ....
Bulb................

Base  (Medium-Shell  Diheptal  12-Pin)     .....
Basing................

Base  Aligrment
D1-D2 trace aligns with Pin No. 5 and Tube Axis

Positive Voltage on Dl deflects beam
approx.  toward Pin No.  5

Positive Voltage on D3 deflects beam
approx.  toward Pin No.  2

Anglebetween tracesD1-D2 andD3-D4  .     .     .
Bulb Contact Alignment

]1-22  contact  aligns  with  D1-D2  trace
J1-22  contact  on  same  side  as  Pin  No.  5

1.5   Volts
0.14 ±10%  Ampefe

2.68  Inches

J1-22
J24V

812-37
14J

±10  Degrees

90 ±1  Degrees

±10  Degrees

RATINGS
MAXIMUM  RATINGS  (Absolute Maximum  Values)

Anode No.  3 Voltage    ...........
Anode No. 2  Voltage    ...........
RatioAnodeNo.3toAnodeNo.2Voltagel    .     .     .
Anode No.  2  Input  (Av. except for  3BMP12)2    .     .
Anode No.1  Voltage  (Focusing  Electrode)     .     .     .

66oo  volts               dc
2200  Volts                dc

3.0
6.0  Watts

1500  Volts
Grid No.  1  Voltage

Negative  Bias  value      .........                       200  Volts
Positive Bias value    ..........                             0  volts
Positive peak value    ..........                            0  volts

Peak Heater-Cathode Voltage
Heater Negative with  Respect to Cathode
Heater  Positive  with  Respect  to  Cathode

Peak Voltage Between Anode No. 2  and
Deflection plate    ..........

50  Volts
0 Volts

550  Volts

QUICK   REFERENCE   DATA

3" Direct Viewed
Round Glass Type
Electrostatic Deflection
Electrostatic Focus
Close Tolerances
Flat Face Plate
Post  Deflection Acceleration
Very Low Heater Power

D304

SYLVANIA
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TYPICAL  OPERATING  CONDITIONS2
Anode No. 3 Voltage  .........
Anode No. 2 Voltage   .........
Anode No.  1  Voltage for Focus     .....
Grid No.  1  Voltage Required for Cutoff 3   .     .
Deflection  Factor

4000  Volts
2000  Volts

•.........             375to575Volts
-45 to -75  Volts

Deflecting  plates  1-2     ...........
Deflecting  plates  3-4     ...........

Deflection Factor uniformity4   ..........
Pattern Distortion5       .............
Modulation at Anode No. 3 Current = 25Adc4   ....
Linewidth "A" atAnodeNo. 3 Current=25rAdc  .     .     .
Light Output at Anode No. 3 Current = 25#Adc6  ( 3BMP1 )
Spot  position7     ...............

CIRCUIT  VALUES
Grid circuit Resistance   .     .
Deflection Grcuit Resistance8

180 to 220  Volts
133 to 163  Volts

2%
2%

38  Volts
.016  Inches

dc/Inch
dc/Inch

Max.
Max.

dc Max.
Max.

20  FootLamberts    Min.
Within a  10  mm  Square

1.5  Megohms             Max.
1.0  Megohms             Max.

NOTES :
1.  Tbele typel dyre deS¢gned f or optianeem Perf orunance wb en operating at E83 / E82 ratio of  2.0.

2.  Type  3BMP12  can  be  Iguerely  and  PermanenSly  daimaged if  current  denJity  iS  allowed to rife  too  bigb.Teli  and
operate ¢1 minienttm ttsable curreavl].

3.  Vis"dl exlinclion of undefoec¢ed I octt]ed Spot.

4.  Per  MIL-E-1  Spec¢fications.

5.   ALll Pori6_om  of  a_rarleI Pd_tter?, adjtt]+,ed So i¢S widesI Poinil  jaell  toaecb  lbe  ledel   of  a  1.938  inch  Sqaeare,  will  fal[l
within lbe area bounded by lbe 1.938 inch Square and an imcribed 1.862 inch ]quare.

6.   MexSured  in  accordance  wilb  MIL-E-1   Specificdt6on]   ttSing araJier Jize of  17X8 x 17y/8 inches.

7.  Wi¢b  tu_bes  mggpei6cally  _§bielded,  defoeciing  PlateS  counecied  io  Anode  No.  2,  and,  JPo¢  focttJed.  Linii  Square
cemiered on taebe face, w4tb  Sides Parallel So defoection axes.

8.  Ii il recommended ¢bat the defoecting elecSrode circeeil reli]tdince be approxii'na:¢ely eq„al. Hiiber resistance udlueS ttp
io froe unegobml andy  be ttsed for I,ow bedim curreat oper¢¢ion.

OUTLINE
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S\-I"\-I--ry          engineering  data  service     3Si-`i\i!A

rL=Li

GENERAL  DATA
Focusing Method   .
Deflecting  Method
Phosphor       .     .

Fluorescence   `
Persistence

Faceplate        .     .      .

CHARACTERISTICS

Electrostatic
Electrostatic

P1

QUICK   REFERENCE   DATA  ,

Special  Purpose  Tube
3"  Direct Viewed
Round Glass Type
Electrostatic Deflection
Electrostatic  Focus

n

ELECTRICAL  DATA
Heater  Voltage
Heatercurrent(approx.)    .     :     :     :     :     :     :
Direct  Interelectrode  Capacitances   ( approx. )

CathodetoAllotherElectrodes     .     .     .
Grid to All other Electrodes      ....
Between Deflecting plates  1-21  ....
Between Deflecting plates  5-41.     .
Deflecting Plate  1  to All Other Electrodes

Except  DP2    .
Deflecting Plate 2  to All Other Electrodes

Except  DP1     .........
Deflecting Plate  3  to All Other Electrodes

Except  DP4    ......
Deflecting Plate 4 to Al10ther  Electrodes

Except  DP3     .........

.    6.3   Volts

.   0.6  Ampere

•    8.0   „„f
•    8.5   „Hf
•   2.0  wf
•   2.0  wt

.     6.0    prFLl

.   5.0   wf

•    4.0   „4`f

•    6.0    prprf

MECHANICAI.  DATA
Minimum useful screen Diameter    ....  2%  Inches
Base     .                                                          `. Medium shellDiheptal  12-Pin
Basing

RATINGS

MAXIMUM  RATINGS   (Absolute  Values)
Anode No.  2  Voltage
AnodeNo.1Voltage      .     .
Grid Voltage

Negativevalue.     .     .
Positive  value    .....

Peak Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode
Heater  Positive  with  Respect  to   Cathode

Peak Voltage Between Anode No. 2
And Any Deflection plate     .

RECOMMENDED  OPERATING  CONDITIONS
Anode No.  2  Voltage2
Anode No.1  Voltage for Focus     .
Grid Voltage Required for Cutoff :'l
Deflection Factor

Deflectingplates  1-2+.      .      .
Deflecting Plates  3-45  .

CIRCUIT  VALUES
Grid  Circuit  Resistance   .
Deflection circuit Resistance   .     .

14G

2,200  Volts   dc
1,100  Volts   dc

200  Volts
0  Volts

125   Volts
10  Volts

550   Volts

.     2,000
400  to 690
-30 to -90

.  200  Volts  dc/Inch

.148  Volts  dc/Inch

1.5  Megohms  Max.
5.0  Megohms Max.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FALI.S,  NEW  YORK

Prepared  aiid  Released  Br The
TECHNlcAL  puBLICATloNs  SECTlor+
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3BPIA

NOTES:
I.  Defoecting Plate  I  il Pin No.11

Defoecing Plate 2 is Pin N o.10
Defoecling Plo?e 3 is Pin No. 7
Defoectin;g Pldte 4 i] Pin No. 8

2.  Brilljan_ce  apd  defivit4on  decredSe  owitb  decreasing  Anode No. 2 Voltage.  In general, Anode No. 2 Volla;ge lbot4id
not  be les]  tbam 1500 uoll§.

3. Vilttal extinction of edefoected focttSed Spot.
4.  Deflecting PlateS I-2 are nearer ibe Screen.
5.  Defoeciing Plates 3-4 are nearer ibe base.
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CHARACTERISTICS

GENERAL DATA

i;¥lt#fe::cgd
Pcrsistcnce............

Faceplate    .

ELECTRI CAL DATA

E:::::!::::g:(ipp.roi.).    :    :    :    :    :    :    :    :
Djreccta:£toc5:1::trA°]ieo¢£::C±[::tcrcosd(e:P.Pr?X. )    :

Grid No.  1  to All Other Elcctrodcs  .     .

i#:;:i::iBii:;::::8;:i:i:i:i:i:i:::i!::i:!!:;

MECHANICAL DATA
Minimum useful screen Diameter  ....

a::: tc#:;fi:tmt§£:::sB:hscgta:i ]82a.]££:;P>.    :    :    :
Basing    .      .

Electrostatic
Elcctrostatic

.       .       .        P1

.     .     Green

.      Medium

.      .       Clear

2% Inches
J|-22

812-37
14J

RATINGS
MAXIMUM RATINGS (Absolute Maximum Values)

Anode  No.  3  Voltage    ........
Anode  No.  2  Voltage    ........
Anode  No.  I  Voltage    ........
GridN¥:;t]tv¥°£::§Cva|ue.......

Positive  Bias  value     .......
Positivepeakvalue   .     .

Peak  Heater-Cathode Voltage
Heater Negative with  Respect  to Cathode

Peak:#:A:gp;°#::fl¥C::¥nL:Aha;a:t:epeNCo"£Cath°de

TYPICAL OPERATING CONDITIONS
Anode  No.  3  Voltage2  .....
AnodcNo.2Voltagc3.      .`     ......

§::dedcc¥,€.:1F[Yc::I:;:ga:gRcauircd for c.utoff.     .

B:fl:::i:lg3i::::;:i:.....

CIRCUIT VALUES
GridNo.  IcircuitRcsistance     .      .      .
Dcflection  Circuit Resistance

220 Volts  dc
0 Volts dc
2 Volts

140 Volts
140 Volts

550 Volts

1. S  Megohms Max.
5.0 Mcgohms Max.

SYLVANIA

HEjm

ERE]

3JP12

QUICK     REFERENCE     DATA

Special  Purpose Tube
3" Direct Viewed
Round Glass Type
Electrostatic  Deflection
Electrostatic  Focus
Post  Deflection  Accelerator

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE TUBE
DIVISION

SENECA FALLS, NEW YORK
Pr.bar.d and Ril.as.d BI Tb.
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NOTES:
"p°%;::cVv°o','taa8±°onnpp%NN°o..7`%i'i'dd:flfl¢¢cC,i:pPo°,'aap#o%,:`i',','o°wW%dpf#N#:i:.

2.   Anode No. 3 voltage Sbotild not bc lels than 3,boo uoltS for bigb Speed Scanning.
3.  Recomm¢nd¢d minianun vahu of  Amodc No. 2 Volt4gc.
4.  ViSual  extinctiori of undefoected focuS(d JPot.

5Tpf|#:L]aa$|n-C3'¢bbnyr;t!b:]bfot|db|ccou;c;c#Sef:nxf|aa%oc|#abre:cf]'#c4fSO:Lroc#aanb8o:',c#%%:4%,f:,#;b]eo';:;:€c:,a:au;C&:y]aD#¢fl:c,'d'cn#f

6 .   Angle bctwe¢n Dl-D2 trace and D3-D4 trace i$ 90°  +_ t .
7 .   Defoecting Pldte$  1-2  arc  ne4irer  tbc  Screen.

8.  Defoecling Plate§ 34  are rlearor the  b4Sc.

3JP7

pho#:r??c¥n3!,¥nfi!idocnngtfia:s::t:£:cTypc3JP]CXCcptfthasaphosphorofblue-whitcfluorcsccnce,yeHow

3JP12
The Type 3JP12 is identical to the Type 3Jpl except i[ has an orange phosphor of Medium Long pcrsistcncc.



CHARACTERISTICS

GENERAL  DATA
Focusing Method    ..........

Deflecting  Method       .........
Types*     Fluorescence     Phosphorescence
3KP 1                Green
3KP4              White
3 KP7          Blue-White
3KP11                Blue
3KP16     Violet  & Near

Ultraviolet
Faceplate.....

Yellow

Electrostatic
Electrostatic

Persistence
Medium

Short to Medium
Long
Short

Extremely  Short

........       Clear,Spherical

*In  addition  to  the  types  shown,  the  3KP-  can  be  supplied  with

several  other  screen  phosphors.

a

n

ELECTRICAL  DATA
Heater  voltage      ...........

Heater current     ...........
Direct Interelectrode  Capacitances  ( Approx. )

GridNo.1 toAllotherElectrodes    .     .     .
Between Deflecting plates 1-2  .....
Between Deflecting plates 3-4  .....
Deflecting Plate 1 to All Other Electrodes  .
Deflecting Plate 2 to All Other Electrodes  .
Deflecting Plate 3 to All Other Electrodes  .
Deflecting Plate 4 to All Other Electrodes  .

MECHANICAL  DATA
Minimum useful screen Diameter      .     .
Bulb............

Base  (Medium shell Magnal  11-Pin)        .
Basing...........

Base Alignment
D3-D4  Trace  Aligns  with  Pin  No.  1

and Tube Axis    ......

Positive Voltage on DI Deflects
Beam Approx. Toward Pin No. 4

Positive  Voltage  on  D3  Deflects
Beam Approx. Toward Pin No.  1

Angle Between D1-D2 and D3-D4 Traces
Weight  (Approx.)          .......

6.3  Volts
0.6 ± 10%  Ampere

2%  Inches

J24N
all-66

llM

± 10  Degrees

90 ± 3  Degrees
%  Pound

QUICK   REFERENCE   IIATA

3"  Direct Viewed
Round  Glass Type
Clear,  Spherical Faceplate
Electrostatic  Deflection
Electrostatic F-s

SYLVANIA
ELECTRONIC  TUBES

A  Division  Of
Sylvania   Electric   Products   Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret)ared  and  Relea]ed  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

MARCH,   1960

PAGE   1   OF   3

File  Under
SPECIAL  AND  GENERAL  PURPOSE

CATHODE  RAY  TUBES



SYLVANIA

ERIFT

3KP*
PAGE  2

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
Anode No. 2 Voltagel
Anode No.1 Voltage  ( Focusing Electrode)
Grid No.  1  Voltage

Negative Bias value      .....
Positive  Bias  value       .....
Positive  peak value       ............

Peak Heater-Cathode Voltage
Heater Negative with Respect to cathode      .....
Heater positive with Respect to cathode      .....

Peak Voltage Between Anode No. 2 and Any Deflecting Plate

TYPICAL  OPERATING  CONDITIONS
Anode No. 2 Voltage2       ........
Anode No. 1 Voltage for Focus      .....
GridNo.1 VoltageRequiredforcutof3      .    .
Deflection Factor

Deflecting  plates  1-24         ......
Deflecting plates  3-45          .......

Spot Position  ( Focused, Undeflected) 6

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance       .....
Resistance in any Deflecting Electrode Circuit7

.....            2750Voltsdc

....            1100Voltsdc

220  Volts  dc
0  Volts  dc
2  Volts

140  Volts
140  Volts
550  Volts

2000
320  to  600
-38  to  -90

....         100to   l36Voltsdc/Inch

....           76tol04Voltsdc/Inch

Within a Circle of 7.5 mm Radius concentric
with the center of the face

1.5  Megohms Max.
5.0  Megohms Max.

NOTES:
1.  Anode No. 2 Power input lbould be I,imited io 6 ou¢lSS.

2.  Bri,lliance and definition decreaSe with decreaSing Anode No. 2 Voltage. Recommended mininttm for Type  3KP1
4$  1000 Volts. Recomanended minimttne for Types  3KP4, 3KP7 , 3KP11  and  3KP16  i,I  1500 Volts.

3.  Vi5ttal extinction  ®f  undefoected  f octtSed  Spot.

4.  Defoecling PlaSeS D1-D2 are nearer ibe Screen.

5.  DefoecSing  Pld¢es  D3-D4  are  necerer  ike  bc4Se.

6.  Vvitb  iaebe  lbielded clad drl defoection Plates  corinecled ¢o Anode No. 2.

7 .  IS iS  recommended lbat defoecSing electrode  cdrc"i,i  re$6§tdmcel  be approxin2d:lely  eqttal.



SYLVANIA

HHT

3KP*
PAGE  3

OUTLINE

E=

Eiil
DIAGRAh4  NOTE:

1.  Cenierline  of  bulb  will not  deuiele more  than +_ 2  degree]  in any  direction from Perpendicular  erected  ¢i  center
of  boliom  of  base.





GENERAL  DATA
Focusing Method      .
Deflecting Method   .
Type*

Fluorescence      .
Phosphorescence
Persistence          .

Faceplate....

CHARACTERISTICS

Electrostatic
Electrostatic

3MPI
Green

Medium
Clear, Spherical

*In addition to the type shown, the 3MP- can be supplied with several

other screen phosphors

fi

iiil

ELECTRICAL  DATA
Heater  voltage     ..........

Heater  current     ..........

Direct lnterelectrode Capacitances  ( approx. )
Cathode to All otherElectrodes   .     .     .
Grid to All other Electrodes     ....
Between Deflecting plates  1-2  ....
Between Deflecting plates 3-4 ....
Dedecting Plate 1 to All Other Electrodes

Except  D2        ........

Deflecting Plate 2 to All Other Electrodes
Except  D1        ........

Deflecting Plate 3 to All Other Electrodes
Except  D4       ........

Deflecting Plate 4 to All Other Electrodes
Except D3

MECHANICAL  DATA
Minimum useful screen Diameter  .....
Bulb.............

Base  (Small shell  Duodecal  12-Pin)     ....
Basing..............

Base Alignment
D1-D2 Trace Aligns with Pin No. 4 and

Tube Axis .........

Positive Voltage on DI  Deflects Beam
Approx. Toward Pin No. 4

Positive Voltage on D3 Deflects Beam
Approx. Toward Pin No. 1

AngleBetweenD1-D2 andD3-D4Traces.     .     .
Weight   (Approx.)        ...........

6.3  Volts
0.6 ± 10%  Ampere

2.2  wi
10.3  „„f

1.3  „„f
1.2  „„f

4.4 r„f

5.6 „„f

5.0   prFLt

4.5  wi

2%  Inches

J24P
812-43

12F

±10  Degrees

90±3  Degrees
1/2  Pound

QUICK   REFERENCE   DATA

oscilloscope Tube
3" Direct Viewed
Round Glass Type
Clear, Spherical Faceplate
Electrostatic Focus
Electrostatic Deflection

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret)ared  and  Relea]ed  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

MARCH,   1960

PAGE   1   OF   3

File  Under

SPECIAL  AND  GENERAL  PURPOSE
CATHODE  RAY  TUBES



SYLVANIA

3MP1

3MP*
PAGE  2

RATINGS

MAXIMUM  RATINGS   (Absolute  Maximum  Values)
Anode  No.  2  Voltage    ..............

Anode No.1 Voltage  (Focusing Electrode)   .......
Grid Voltage

Negative  Bias  value   .............

Positive   Bias   value    .............

Positive  peak  value   .............

Peak-Heater-Cathode Voltage
Heater Negative with Respect to cathode   ......
Heater positive with  Respect to cathode   ......

Peak Voltage Between Anode No. 2 and
Any  Deflection  plate  .............

TYPICAL  OPERATING  CONDITIONS
Anode No. 2  Voltagel   ........
Anode No.  1  Voltage for Focus   .....
Grid voltage Required for cutoff 2  ....
Deflection Factor

Deflection  plates  I-23     ......
Deflecting  plates  3-4     .....

CIRCUIT  VALUES
Grid No. 1 Circuit Resistance .
Deflection  Circuit  Resistance5

2750  Volts
1100  Volts

220  Volts

0  Volts
2  Volts

140  Volts
140  Volts

550  Volts

2000  Volts
400  to     700  Volts

0  to  -126  Volts

230  to     290  Volts   dc/Inch
220  to     280  Volts   dc/Inch

1.5  Megohms Max.
5.0  Megohms Max.

NOTES:
1.  Brilhance  and  defind6on decredse]  ouiSb  decreasing  Anode No. 2 Voltage. In  general, Anode  No. 2 Voltage  Sbould

not  be le5S iban 1000 Voles.

2.  V6Ittal exlinct4on of  undefoected, i octtled Spot.

3.  Defoeciing Plates  Dl  and D2  are nearer ike  Screen.

4.  Defoeciing Pl¢les D3  and D4 are nearer the  19ase.

5.  It  6I  recounanended  Sbat  ike  defoecifng  electrode  cdrceeil  resis¢arices  be  approximately  eqttal.
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REREREREffiREffiffiREr.
GENERAL  DATA

E;°ecflues;:£8nMriteht#
Phosphor        .    .    .

Fluorescence
Persistence     .

Faceplate         .    .    .

RERERERERE

CHARACTERISTICS

..........   Electrostatic

..........   Electrostatic
3RP1,  3RPIA        3RP4,  3RP4A

Green                         White
Medium             Short to Medium

.............    Clear
*In addition to the types shown, the 3RP- and 3RP-A can
be  supplied  with  several  other  screen  phosphors.

n

in

ELECTRICAL  DATA

Heater  voltage       ................
Heater  current       ................
Dfrec¢a:£toe5:I::trzf,eoctape:cit]ae::re:d(eSP?I?X..)....

Grid No.  1 to All  other Electrodes   ......

8:£::: B:E:::i:g :i:::: ;:2   :   :   :   :   :   :   :   :

i;i::!i:ii!;;;i!ii!!!;i::!!;i!;;i:;

MECHANICAL  DATA
Minimum useful screen Diameter     ........

gavse.ra(ls::fi5st:.|| i)tod.;a|.16-Fin.,  .   :   :   :   :   :   :   :
or  (Small-Shell  Duodecal  12-Pin)        .......

Basing...................

Base Alignment
D3-EfdTiaucfeAA£££:SW:th.P.in.N.o..1......

Positive Voltage on DI  Deflects Beam

::S:;#e;:;I:tea;§D:°3:::;D4:3:a::d:fl;e::SD:e::aces

6.3  Volts
0.6  ±  10 % Ampere

2 %  Inches
9% ±   1/4 Inches

810-75
812-43

12E

± 10 Degrees

90 ±  3 Degrees
Bulb    ...............    3RP- : j24P ;  3RP-A : ]24S
Weight  (Approx.)      ............-...

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)
Anode No.  2  Input       ..............
Anode No.  2  Voltage       .............
Anode No.  1  Voltage        .............
Grid  Voltage

Ncgativc  Bias  value     ............
Positive  Bias  value        ............
Positive  peak  value      ............

Peak Heater-Cathode Voltage

PeakIvi;1:t:jge|°;::tt;I;i:gi:ie::::S;:jtt§°:#€C

1/2 Pound

6 Watts
2750 Volts
1100  Volts

220 Volts
0 Volts
2  Volts

140  Volts
140 Volts

550 Volts

dc
dc

dc
dc

QUICK   R[FER[NCE   DATA

9'9cililroesc:o€lFe::!e

E|oe::rdosi::iscs5#:ction
Electrostatic Focus

:;afeFr:::#aat:e(p3i:t:1(SRp|)

D3D'

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Preba;red and Released By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JUNE,   1962
PAGE  1  OF  3

File Under
SPECIAL  AND  GENERAL

PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

EItrip

3RP*

3RPIA

3np-A*
PAGE  2

TYPICAL  OPERATING  CONDITIONS

£;1:d8;o¥t:ag: ¥;i::i:df;f:.rF€Cui:;1:   .  .  :  :
Deflection Factor

spotE;[[:t:;::gt5;:d::;e;c:t2e:d,.4  :   :   :   :   :   .   :

CIRCUIT  VAI.UES
Grid  circuit Resistance     .........
Deflection circuit Resistances     ......

1000                      2000 Volts
165  to  310            330 to 620  Volts

-22.5 to  -67.5     -45 to  -135  Volts

73 to 99
52  to  70

146 to  198  Volts
104 to  140  Volts

7.5  MM

dc
dc
dc

dc/Inch
dc/Inch
Max.

1.5 Megohms Max.
5.0 Megohms Max.

NOTES:
1.  Visadl  extinction  of ttndefoected focu§ed spot.

2.  Defoecling PlateJ  1-2  are  nearer  the  Screen.

3.  Defoecting Plates  3-4  are  nearer  the  l]dse.

4.  The undefoected focused 51)o1 will fall within a circle bduing7 .5  unav  radius and concentric wilb the  center of ibe tube  face.

5 .  11 i§ recounmerlded tbal  the  defoecting electrode  circuit re§i§lances be  approxi7malely equal.



a

A

A

3RPIA

23.

=fa-

FLAT
I         i.R.               r,3.±fa.

FACE

z2„ 3"
SEAL   LINEk'R.3i5'MAX.

tI
810-7

ORREFERENCELINE812-4

EEN   D'A. %.

SYLVANIA

mlf[
3RP*

3RPIA

3RP.A*
PAGE  3





CHARACTERISTICS

GENEEL DATA
Focusing  Method     ............     Electrostatic
Deflecting  Method        ...........     Electrostatic

Types*        Fluorescence      Phosphorescence      Persistence
3SP 1                      Green                                                         Medium
3SP2                 Blue-Green                    Green                        Long
3SP4                     White                                                  Short to Medium
3SP5                       Blue                                                        Very short
3SP7                Blue-White                  Yellow                       Long
rep 11                     Blue                                                             Short

Faceplate      .............     Clear,  Cylindrical
a In addition to the types shown, the 3SP- can be supphied with several other screen

phosphors.

QUICK   REFERENCE   DATA

0scilloscope Tube
11/2" x 3" Direct Viewed
Rectanguha Glass Type
Electrostatic Deflection
Electrostatic Fous
Clear, Cylindrical

Faceplate

n

`-,

EIJ3C'IRICAL  DATA
Heater  voltage      ..........
Heater  current      ..........
Direct lnterelectrode Capacitances  ( approx. )

Cathode toAll other Electrodes   .    .    .
Grid No.  1  to All Other Electrodes   .    .
Between Deflecting plates 1-2    ....
Between Deflecting plates 3-4   ....
Deflecting Plate 1 to All Other Electrodes
Deflecting Plate 2 to All Oner Electrodes
Deflecting Plate 3 to All Orher Electrodes
Deflecting Plate 4 to All Other Electrodes

RECHANICAI DATA
Minimum Useful Screen Dimeusious

Horizontal...........
Vertical............
Diagonal............

Base  (Small sheu Duodecal  12-Pin)     ....
Basing..............
Base Ahigrment

ThE]san££°*hE;en:¥¥eoyf¥:£eFaTc:be
Trace Ahigrmentl

Angle Between D1-D2 trace and D3-D4 trace
D1-D2  trace Aligns with Long Axis of

Tube  Face2     ...........
Positive Voltage on Dl  deflects Beam

approx. Towed Key
Positive Voltage on D3 deflects Beam

Bulagpr?X..I?W¥d.Pf. T°..4.    .    .
Weicht  (approx.)      ......

6.3  Volts
0.6 ± 1097z>  Ampere

2%  Inches
ly8  Iflches

3  Inches
812-43

12E

± 10 Degrees

90 ± 1  Degrees

± 1.5  Degrees

C26 Exp 6 or equivalent
%  Pound

RATINGS

MAXIMUM  RATINGS  (Absolute  Marimunl  Values)
Anode No.  2  Voltage     ...........                3000  Volts    dc

±*:N:::yn:I:t8c.tTac¥£:8.Elf.Od:,  :   :   :   :            L208%O:t:s  dkar.

D3                                  1',

SYLVANIA  ELECHRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

`         A Tecbalcal palil;cation

APRII.,  1964

PAGE  1  OF  3

File Under

SPECIAI.  AND  GENERAI,
PURPOSE  CATHODE  RAY  TUBES



MAXIMUM RAnNGS  (Absolute Maximum Values)  (con'td)
Grid No.  1 Voltage

Negative  Bias  value    ................
Positive Bias  value       ................
Positive peak value      ................

Peak Heater{athode Voltage
Heater Negrtive wick Respect to cathode   .........
Heater positive with Respect to cathode      .........

Peak voltage between A2 and any Deflecting plate   ........

TYPICAL  OPERAThNG  CONDITIONS
Aaode No. 2 Voltage       ........
Anode No.  1 Voltage for Focus    .....
Grid No. I Voltage Required for cutof3   .    .
Deflection Favors

Deflecting plates  1-2    .......
Deflecting phtes 34    .......

Spot position  (Fboused, Undeflected)4  .    .    .

CIRCUIT  VALUES
Grid No. 1 Circuit Resistance   .....
Resistance in Any Deflecting Plate Circult6

•.....          2000Volts    dc
•...        330to   620Volts    dc
....- 58to-135Volts    dc

....       146to   198Volts   dc/hch

....        104to    140Volts    dc/Inch
Within a  12  rm Square

1.5  Megohus Max.
1.0 Megohms Max.

NOTES:
1.  Defoec¢ing P:loses  1  &  2 aife nearer €be  Screen, zmd Scan ibe major dianeeiion of lbe screen. Platei 3 & 4 aife nearer

tbe base, and scan ¢be edcor diqrrmioae of ibe Screen.

2. The  D1-D2  „aw;e  ica;ming €brougb  the  geomel+ie  ceater of the ¢sLbe fcoe ufill be Parallel ¢o lbe long attis  of ibe
dsbe I ace, ouithia. ibe linits I?e¢ifed.

3.  Vis¢ial extinction oif  emdeflec¢ed fo¢acsed  Spot.

4.  Wi¢b  defrocing  phases  comec¢ed  ¢o  Arfeode  No.  2  and aLii¢b iube  ihielded. The  iide]  of  ibe linit  Squre  ay{u  be

poreue} ¢o ibe defroc¢fon axes.

5.  1¢ iS recoaended ibat  ¢be  d8froc¢ing plate  ¢ircui¢  resis¢aineei  be  approxianaseky  eqed.

SYLVANIA

SSH

PAGE  2



OUTLINE

•SS,tlch    ,                                                                    ,.I,6.         i

3.W,N.      I                                      ,           J+.
I

I     ,!N,N.,!-I.''32

---/i..a lil
L  2i.,+,M,N.ii,.

I

I

`uSEFUL  SCREEN  AREA                             I

3_i.®,I

' =A-R

''1

9i.±1.

a

a

A



F



CHARACTERISTICS

GENERAI,  DATA

Focusing  Method
Deflection  Method
Types*

Fluorescence
Phosphorescence
Persistence     .

Faceplate   .      .      .

........          Electrostatic

........         Electrostatic

3Wp I                     3WP2
Green                 Blue-Green

Green
Med ium                    Long

3WP11
Blue

Short
Flat,  Clear

*In  addition  I:o  the  types  Ibown,  the  3WP-  can  be  Sl/Pplied  owitb  Seueral

other  Screen  tJbo]Pbors.

ELECTRICAI,  DATA

Hcatervoltage        .      .
Heater  current        .....
Direct  Interelectrode  Capacitances

Cathode to  All  Other Electrodes   .
Grid  No.   1   to  All  Other  Electrodes
Between  Deflecting  plates  1-2       .
Between  Deflecting  plates  3-4       .
Deflecting Plate  1  to All Other

Defle::|E:!l;;e:2::t:o::Al::other

Defl¥]`£gropj::e e3x::p?[[D?ther.     .

Deflecting  Plate 4 to  All  CIther
Electrodes   except  D3       .      .

.       .        6.3   Volts
0.6 ±  1097o  Ampere

Min.        Max.
3.0                  5.7

4.6                8.7

1.7                   3.3

1.0                 2.0

2.5              4.8  wf

MECHANICAL  DATA

Minimum  useful  screen  Diameter      .......
Base  (SmallshellDuodecal  12-Pinor      .      .      .

SmallshellDuodecall0-Pin)      ......      :      :
Basing..............

Base  Alignment
D1-D2  trace  aligns  with  Pin  No.  3  and  Tube  Axis      .

Angle  Between D1-D2  and D3-D4  Traces     .....
Positive  voltage  on  Dl  deflects  beam  approximately  toward

Pin  No.   3.
Positive  voltage  on  D3  deflects  beam  approximately  toward

Pin  No.  12.

a

23/4  Inches
812-43
810-75

12T

±10  Degrees
90 ±  1  Degree

SYLVAMIA

3WP1

3WP*

QUICK   R[FERENC[   DATA

3"  Direct Viewed
Round  Glass  Type
Electrostatic  Defleetion
Electrostatic  Focus
High  Defleetion  Sensitivity
Flat, Clear Faceplate

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

plcruRE TUBE OpERATIONs
SENECA  FALLS,  NEW  YORK

Pre¢ared   and   Released   By   The
TECIINICAL PUBLICATIONS SECTION

BMPORIUM.  PENNSYLVANIA

NOVEMBER,   1959
PAGE   1   OF  3

File  Under
SPECIAL  AND  GENERAL

PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

3WP1

3WP*
PAGE  2

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)

Anode  No.  2  Voltagel     ....
AnodeNo.1Voltage(FocusingElectr;de)       .      :      :      :      :
Grid  No.  1  Voltage

Negative  Bias  value        .........
Positive   Bias   Value        .       .
Positive  Peak  Value

Peak  Heater  Cathode  Voltage
Heater  Negative  with  Respect  to  cathode       ....
Heater  Positive  with   Respect  to   Cathode       .

Peak Voltage  Between  Anode No.  2  and  Any  Deflecting Plate

TYPICAI,  OPERATING  CONDITIONS

Anode  No.  2  Voltage      .
Anode  No.  1  Voltage  for  Focus
Grid  No.  1  Voltage  Required  for  cutoff2     .....
Deflection  Factor

Deflecting  plates   1-2       .....

Deflecting  Plates   3-4      .
Modulation3  (3WP1,  at  7  Ft.  L..Light output)       :
I.ine  Width  A3   (3WP1,  at  7  Ft.  L.  Light  Output)       :
Deflection  Factor  uniformity4      .      .
PatternDistortion@7597oofusefuls:anj      :      :      :      :      :
Spot  position   (Focused,  Undeflected)6         .       .       .
Useful  Scan

D1-D2 ±  1.25 Inches from Tube Face Center
or a total of 2.50 Inches Min.

D3-D4 ±  1.125  Inches from Tube Face Center
or a total of 2.25  Inches Min.

CIRCUIT  VALUES

Grid  No.  1  Circuit  Resistance       ....
Deflection   Circuit   Resistance7       .

1500

247   to  465
-45  to  -75

62  to  76   Volts   dc/Inch
43  to   52   Volts    dc/Inch

50   Volts            Max.
.026    Inches          Max.

2    Percent       Max.
21/2    Percent        Max.

:W:thin  a  3/16  Inch  Radius  Circle

1.5    Megohus   Max.
5.0    Megohms   Max.

NOTES:

1.  The  Product  of  acceleration  uoltage  and  average  dccelerdtion  current  Sbould  be  limited  to  6.0  watts.

2.  Visual  extinction  of  undefoected  focl"ed  JPot.

3.   Measured  in  accordance  owitb  NIL-E-1.

4.  The  defoection  factorl   of  75%   of  ttJeful   Scan  and  al   25%  of  useful  Scdn  Sbdll  not  differ  I)y  more  than  the  jn-
dicdted  ualue.

5.  The  edges  of  a  rdster  Pattern,  u;hose  mean  dimen]ion]   are   the   indicated   Percentage   of   tneful   Scan,   Jball   rlot
deu.late  from  the  mean  dimenSional  rectcingle  17y  more  than  the  ]Pecified  arno"nl.

6.  Centered  on  the  tube  face  u}ilb  the  tHbe:biel-ded  and  with  all  ;efo;ction  Plates   connected  i;  anode  No.  2.

7.11  is  recommended  tbdt  the  defoecting  electrode   circ„il  re]isldnces  be  dpproximdtely  eqiJal.
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CHARACTERISTICS

GENERAL  DATA
For:using Method ............            Electrostatic
Deflection  Method    ...........           Electrostatic

Types *        F luorescence        Phosphorescence        Persistence
4MP 1                   Greefl                                                             Medium
4MP2             Blue -Green                     Green                          Long
4MP7             Blue -White                    Yellow                         Long
4MP11                   Blue                                                                     Short

Faceplate      ..............    Spherical,  Clear

*In addition to the types shown, the 4MP -can be

supplied with several other screen phosphors.

OuloK   REFERENCE   DATA

31/2" x 31/2"  Direct  Viewed
Square  Glass  Type
Spherical  Clear Faceplate
Electrostatic  Focus
Electrostatic  Deflection
Post Deflection  Acceleration
Deflection Plate

Connectors on Neck Wall

a

ZiE!

ELECTRICAL  DATA
Heater  voltage     .........
Heater  current     ..........
Direct lnterelectrode Capacitances

CathodetoAllotherElectrodes    .     .     .
Grid No.1 toAll otherElectrodes    .     .
Between Deflectingplates  1-211.     .     .
Between Deflecting plates  3-411.     .     .
Deflecting Plate  1 to All Other Electrodes
Deflecting Plate 2 to All Other Electrodes
Deflecting Plate 3 to All Other Electrodes
Deflecting Plate 4 to All Other Electrodes

MECHANICAL  DATA
Minimum Useful Screen

(Rounded  corners)   .....
Bulb Contact  (Recessed Small Ball Cap)
Neck Contacts  (Anode No. 2 and

Deflection plates)  ......

Bulb............

Weight  (Approx.)    .......
Base  (Small Shell Duodecal  12-Pin)     .
Basing...........

Base Alignment
D1-D2  trace aligns with Pin No. 5

and Tube Axis    .....

6.3  Volts
0.6  ±  10%  Amperes

.....    27/8x27/8Inches

J1-22

J1-25
. LEA 467 or Equivalent

11/2  Pounds
.....           812-43

12Z

±10  Degrees
Positive Voltage on Dl  deflects beam

approx.  toward  Pin  No.  5
Positive Voltage on D3 deflects beam

approx. toward Pin No. 2
Bulb Contact Aligrment

|1-22 Contact Aligns with D1-D2 Trace .
]1-22 Contact on Same Side as Pin No. 5

Trace Alignment
Angle between D1-D2 and D3-D4 Trace
D1-D2 TraceAlignswithBulbwall.     .

±10  Degrees

90  ±  1  Degrees
± 1.5  Degrees

sB                                        12-Z

SYI.VANIA
ELECThoNIC  TUBES

A  Division  of
Sylvania   Electric   Products   lnc.

plcnIRE TUBE OpERATIONs
SENECA FALLS, NEW YORK

PreDared  aind  Rele4ied  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

MARCH,   1960

PAGE   I   OF  4

File  Under
SPECIAL  AND  GENERAL  PURPOSE

CATHODE  RAY  TUBES



SYLVANIA

4MP1

4MP*
PAGE  2

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
Anode No.  2  Input   .....

Anode No.  3  Voltage    ....
Anode  No.  2  Voltage    .....

Ratio of Anode No. 3 Voltage to
Anode No. 2  Voltagel

Anode No.1  Voltage  (Focusing Electrode)   .
Grid No.  1  Voltage

Negative  Bias Value  .
Positive  Bias  value    ........

Positive peak value    ......

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode  .
Heater  positive  with  Respect  to cathode  ......

Peak Voltage Between Anode No.  2  and
Any Deflecting Plate  .

TYPICAL  OPERATING  CONDITIONS
AnodeNo.  3Voltage    .     .

Anode  No.  2  Voltage     ....
Anode No.  1  Voltage  for  Focus  .     .
Grid No.  1  Voltage Required for Cutoff ±  .
Deflection  Factor

Deflecting  plates  1-2  .....

Deflecting  plates  3-4  .......

Modulation  at  Ib3  =  25  ra:;  ......
Linewidth.'A"atlb3  =25pra:L     .     .
Line width '.B" at lb3  =  25 pta:;  .....

Light Output at Ib3  = 25 #a4
4MP15
4MP 1 1 6     ...........

Deflection  Factor  uniformity:;     .....
Pattern  Distortion7   .........

Undeflected  spot  position8     ......
Trace   Distortion:'      .........

Useful   scan       .........

CIRCUIT  VALUES
Grid No. 1 Circuit Resistance .
Deflection Circuit  Resistancel 0

6.6  Watts
.  6600  Volts
.  3300  Volts

.2:1

.1100  Volts    dc

.     220Volts    dc

0  Volts   dc
0  Volts

.     200  Volts

.     200  Volts

.    600  Volts

4000  Volts
2000  Volts

340   to   510  Volts
-52  to  -87  Volts

68  to     82  Volts    dc/Inch
42   to     52  Volts    dc/Inch

38  Volts    dcMax.
.45  mm             Max.
.65  mm             Max.

20  Ft.L.            Min.
14  Ft.L.            Min.
2  Percent      Max.
2  Percent      Max.

Within  a  10  mm Square
.02  Inch            Max.

27/8  Inches        Min.

1.5  Megohms Max.
1.0  Megohms Max.                   <=

NOTES:
1.  Tbil  ittbe 6S  designed for  oplimu7n Performance  when  operated  at  an  Eb3|Eb2  ratio  of  2.0.  Operation  of  other

ratiol  of Eb3 / Eb2 may  relult in  changes  of  defoeclion unof ormity  and  Pattern  distortion.
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NOTES:    (Cont'd)
2.  V4Sttal  extincl6on  of  undefoected i octtsed  ]Pot.

3.  Mea]ured in accordance  u/itb  NIL-E-1.

4.   U]ing  a rafter  $6ze  of  21JZ4 x 21yz4  inches.

5.  U§ing a No. 594 Pbotroni,c  cell aviib V4Icor frher  (for  eye  correction).

6.  USing  a No.  594  Pbotrohic  cell w6lbo%t Viscor  filter  (witbot4t  eye  correction).

7 .   All Portions  of  a rafter, Pattern adjttlted So 6tl  uiidest Points  j24Ii  tot4cb  the  Sidel  of  2.295 x 2.295  inch  lqttare, twill

fall within ike area bounded by the 2.295 x 2.295 imcb Sqttare  and  an 6nlcri,bed  2.205 x 2.205  inch  lquare.

8.  Centered with  respect  to  the  t%be  face  and uiitb  lbe  t%be  fbi,elded. Connect free defoeci4on electrodes  to  accelerator.

9.   A 21/4 inch long trace u)bicb 4S d,ef oecSed and focttJed +_   11yi8  i,nob  fro'rn  center  in  bolb  the  horizontal  and  uerlical
directions,  Iball  not  deayiate  from  slr¢6gbi  lines  by  i'nore  than  the  4ndi,cared  udl,tee,

10.  It i] recom'nended lbat the dgfoection electrode circttit re$6Stances  be approximately  eqttal.

11.  Defoecling Plate] Dl  and D2 are nearer the  Screen while defoecting Plates D3  and D4 are nearer ike  bale.

WARNING:
X-ray  radi,at6on Sbielding may  be n,ecellary  to  Protect  against  Pol:6ble  danger  of   Perlonal  injury   from  Prolonged
expolure  at  close  rdmge if  ibis  tttbe i,5  operated  at  b4gber  lban lbe manttfacttwer'S  Maxirrunb Rated  Anode Vohdge
or 16,000  uolts, avbScbeuer iS lef I.
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CHARACTERISTICS
GENERAL  DATA

I;°ecfluesinf8nMritehfgd  .   :   :   :   :   :   :   :   :   :   :   :   :   :
Types*                   Fluorescence        Phosphorescence
4VP1....Green
4VP2     ....  Blue-Green                    Green
4VP7     ....  Blue-White                   Yellow
4VP11       .    .    .          Blue

Faceplate

Electrostatic
Electrostatic

Persistence
Medium

Long

5:,:,8:
. Spherical,  Clear

*In  ddditiori to  lbe types Jboowrl, the  4VP-carl be  Sup}lied with Several Screen Pbospbors.

ELECTRICAL  DATA
Heater voltage      ............
Heater  current       ............
I)ire%:Etoe5:I::trzf|eo%:cit,ae:::;d(e:P?I?X..)

Grid No.  1 to All Other Electrodes   .   .

i:iii:i:;:i;ii:i:i::;i;3i:i:i:i;i::i:!ii;;ii!i;

f`       MECHANICAL DATA

6.3  Volts
0.6 ±  10 % Amperes

Minimum Useful Screen (Rounded Comers)   .....   27€ x 27€ Inches
Bulb contact (Recessed small Ball cap)    .......           jl-22
Bulb    ................     LEA 467  or Equivalent

1% Pounds
812-43

12EP

± 10 Degrees

Ei:1:g{g££ifpsrh°eii)Djoae;al.12-Pin.)  .   :   ..   :   :   :   :   :   ..

a:§`en§:i::I:i;;;t§:€j:i;;:Nn§:e;9:h;B§S:e:::::a:n¥ubfe:i:S:6

Bulb Contact Alignment
1-22 Contact Aligns with D1-D2 Trace
1-22 Contact on Same Side as Base Key
Alignme

£Egie2bitr¥ccecnApg[£P:;:£dBP[i-%4a[Tra:e

± 10 Degrees

90 ±  2 Degrees
±1.5 Degrees

RATINGS
MAXIMUM RATINGS  (Absolute Maximum Values)

A::8:¥::  : ;n.p,:atge  .   :   :   :   :   :   :   :   :   :   :   :   :   :   :

i:t:::°¥£n:d;i+ii::YF°j:aigs:.ntj£[:;t:!d¥)0.2.V.Ol:a¢et:
Gr[dE:e;.:£t];:¥£i!;8;X#:e    :   :   :   :   :   :   :   :   :   :   :   :   :

Positive  peak  value      .............
Peak Heater-Cathode Voltage

Heater Nega.tive with Respect to cathode        .   .   .

pcak=¥e:a:£arg;°£Le:#e:c:¥:t#§ts:Plc:.:2.C:th.o:e.  :  ..  .   :

6 Watts
5500 Volts  dc
2750 Volts dc

2:1
1100 Volts  dc

200 Volts dc
0 Volts dc
0 Volts

180 Volts
180 Volts

600 Volts

OUICIt   REFERENCE   DATA

3 1/2" x 3 %" Direct Viewed

:;eEfr;cs:,:::s;serf:yi:sceplate
Electrostatic Deflection
Post Deflection Acceleration

SYLVANIA
EI.ECThoNIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  Inc.

plcrmE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Preodired arld Relea"d By The

TECIINICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MARCH,  1963
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TYPICAL  OPERATING  CONDITIONS

§§i:i¥i;#iL;:e§if::I:%u:So:cutoff2.
Deflection Factor

Mod?I;{i:o:I:§t8|:!3::±§i:52„a:
Line Width  ..A" at Ib3  =  25 p
Line Width  .'8" at Ib3  =  25 H
Light Output at Ib3  =  25 /ra3

P1.........

3:g:fit::tnedF%cpt::Fons£;ft:::4£tys.
Useful  scan     ........

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance
Deflection Circuit Resistances

.    .    .    4000Volts

.    .    .    2000Volts
200 to  500 Volts

-58 to -135  Volts

.55

........          25Ft.L               Min.
I.......            3Percent       Max.

?i.th:n.a :0.in.in.Squ2a+: Inches        Min.

1.5  Megohms Max.
1.0 Megohms Max.

NOTES:
1.Tmb;Sy'%seu;`;tdne];#ndendgefs°rof°P#ff%npe:#jrf#r%;%;"p°¢£%r¢#e#;%r;;nonFb3/Eb2r¢Si°Of2.O.OperationofotberratiomfEb3/Eb2

2.  ViSttal extinctiorl  of w;rldefoected focused  spot.

3.  MeaSured in accordance ouitb  MIL-E-1.
4.  CeyiSered owitb  re§Pec[ to  the  mbe  foe  dud with  lbe tube  shielded.    Counect free  defoection  electrodes to  accelerator.
5.  It i§ reco7unended that the  defoection  electrode  circttit  resiJtd}nceJ be  approximately  equal.
6.  Defoecting Plates Dl  and D2 are nearer the Screerl ulbile defoecring Plates D3 and D4 are nearer the bale.

WARNING:

#i%ye;rfd,db`,4S';,°%;!s;eo'pd%ag,e#¢dy,bb;gnbeecres,Sb%,t%ep%%enc:f%8,%rne]rt.#jdbx§undud%8gd,°efdp%#ea'v;onijt%%frr°#6,Poro°!nu8;,:,e%#%ub:;e:tisc'i°e`S:.
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GENERAL  DATA

Focusing  Method
Deflection  Method

Types*

Fluorescence
Phosphorescence
Persistence

Faceplate

CHARACTERISTICS

Electrostatic

Electrostatic

5ABP1             5ABP4            5ABP7            5ABP11

GI.een           White             Blue              Blue
Yellow

Medium       Medium          Long             Short

Clear

*Z]uevde:ddi`tjo°t#e;°„t7:eeentypp::];bb°o:I:]  the  5 A13P-Can  lJe  Jupplied  owitb

QUICK     REFERENCE     DATA

Oscilloscope  Tube
5"  Direct Viewed
Round Glass Type
Flate  Faceplate
Clear Faceplate
Electrostatic Focus
Electrostatic  Deflection
High Sensitivity
Post Deflection Acceleration.

ELECTRICAL  DATA

Heater  voltage        ....
Heater  current        .
Direct  Interelectrode  Capacitances  (NomiLal)

Cathode to All  Other Electrodes  .
Grid No.  1  to  All  Oth.er  Electrodes   .
BetweenDeflectjngplatesl-2        .       .     o.
BetweenDeflectingplates3-4        .       .       .
Deflecting  Plate  11  to  All  Other  Electrodes
Deflecting Plate  21  to All  Other  Electrodes
Deflecting Plate  31  to  All  Other Electrodes
Deflecting  Plate  41  to  All  Other Electrodes

MECHANICAL  DATA

Minimum  Useful  Screen  Diameter     .
Bulb  Contact   (Recessed  Small  Ball  Cap)
Bulb
Base  (Medium  Shell  Djheptal  12-Pin)     .
Basing    .       .

6.3   Volts

o.6  Ampere

5.0   llllf

8.0    p.lid

2.5    llprf

+.3    prprf

9.0   prlJf

9.0   prlif

5.0  wf
6.0    pep.i

4-9/16  Inches

Base Alignment
The plane  through  the  tube  axis  and  each  of  the  following  items  may  vary  from

the  trace  produced  by  Dl  and  D2  by  the  following  angular  tolerances   (measured
about the tube axis) :  Pin  5,  10  Degrees;  side  terminal  (on  same  side of tube  as  Pin
No.  5),10  Degrees.

Angle between  D1-D2  trace  and  D3-D4  trace  is  90  ±   1.5  Degrees.

Weight  (approx.)   .                                                                                       21/2  Pounds
Mounting  position   ....       Any

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Prepared  and Released By The

TECHNICAL PUBLICATIONS  SECTION
EMPORIUM,  PENNSYI.VANIA

SEPTEMBER,   1958

PAGE  1  OF  3
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RATINGS

MAXIMUM  RATINGS (Absolute Maximum Values)

Anode  No.  3  Voltage        ....
Anode  No.  2  Voltage2     .
Ratio  of  Anode  No.  3  Voltage  to  Anode  No.  2  Voltage   .
Anode No.  1  Voltage
Grid  No.  1  Voltage

Negative  Bi.as  value       .....
PositiveBiasvalue   .       .       .
Positive  peak  value        .....

Peak  Heater-Cathode  Voltage
Heater Negative with Respect to  cathode  .....
Heater  positive  with  Respect  to  cathode    .....

Peak  Voltage  Between  Anode  No.  2  and  Any  Deflection  Plate

TYPICAL  OPERATING  CONDITIONS

AnodeNo.3Voltage3      .       .       .

Anode  No.   2  Voltage4      ......

Anode No.  1  Voltage for  Focus  ....
Grid  No.  1  Voltage  Required  for  Cutoffs     .
Deflection Factor6

Deflecting  Plates  1-27      .

Deflecting  Plates  3-48      .

CIRCUIT  VALUES

Grid No.  1  Circuit  Resistance
Deflection  Circuit  Resistance9

1.5     Megohms Max.
5     Megohms Max.

NOTES:

--;:::`:.:::-:::`;:;;:::``::-:-::i;;::-:+

W'.itb  D1-Positive  with  rejpect  to  D2,  th_e  Spot  i:  def!_ected_toward.P_i?  pr_o.  5
1177itb  D3  -Positiue  with  1.especl  to  D4,  the   JPot  is   deflected  toward  Pin  No.  2

2.   The  Product  of  the  Anode  No.  2  Volldge  dud  the  Auei.age  Anode  No.  2  Current  Sbould  be  limited  to  6  Wdtt].

3.    It  is  recommended  tbdt  the  Anode  No.  3  voltage  be  not  less  tbdn  3000 Volts  for  bigb-Speed  Scdnning.

4.    In  general  Anode  No.  2  uoltdge  Jbould  not  be  operated  dt  lesI  tbdn  1500 Volts.

5.    Viludl   extinction   of   undeflected  focused   Spot.

6Tp;;eeoddd";c!e'e;cf;cfbbeedJ'tt;C#lbd-;:"rte?pn3ofdfdfd;ef:,:;o,tt#ddcl:c#¢e;;odff,;:i:;e::;,x:tcft,b:,rgd#|o,dffc:r;eceet;,!ettaed,g;f#t`;e.'rud`ffy,,,e|dc::f;;in?,;!%:'!;-

tdined.  These   electrodes   dye,  lhel.efore,  unore   5ujtdlJle  for  the  Signdl  uoltdge  tbdn  for  the  time  base  uolldge.

7.    Deflecting  Plates  1-2  are  nearer  the  Screen.

8.    Deflectiylg  Plates   3-4  are  nedrer  the  base.

9.    It  is  recounmended  tbdt  the  deflecting  electrode  re]istdiices  be  dp|)roxjmately  equal.
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CHARACTERISTICS

GENERAL  DATA
FocusingMethod     .   .
Deflection Method       .
Types*

Fluorescence      .
Phosphorescence
Persistence     .    .

Faceplate
5ADP-....
5ADP-A,  5ADP-B

Electrostatic
Electrostatic

5ADP1       5ADP2        5ADP7        5ADP11
5ADPIA    5ADP2A     5ADP7A     5ADP11A    5ADP31A
5ADPIB    5ADP2B     5ADP7B     5ADP11B

Green          Green             B I ue
Green          Yellow

Medium     Medium          Long

Blue              Green
Green

Short           Medium

......   Clear
Clear,  Aluminized

*;Afdp¢E£::ntgetshuep£T£Pe:S;ft3¥:+etr:[eo5tfep:::e:£Php;*:sd.

ELECTRICAL  DATA
Heater  voltage      .............
Heater current       .............

Direct Interelectrode Capacitances

Cathode to All other Electrodes     ....
GridNo.1  toAllotherElectrodes       .    .
Between Deflecting  plate  1-2      .....

:e:t:w:::i;:;te:i;:c:tii:g::lit:e:s::i::::::::::::
DefleEc:i:gtppa:e3itbAll.ch.er.Eiec.tr6d;s

Except  D4       ...........
Deflecting Plate 41  to All Other Electrodes

Except  D3       ...........

MECHANICAL  DATA
Minimum useful screen Diameter    .....
Bulb contact  (Recessed small Ball cap)       .    .
Bulb..................

Base  (Medium  shell Diheptal  12-Pin)       .    .    .

6.3  Volts
.    .    .    0.6  ±  10 % Ampere

Min.               Max.
3.1                           5.8 „„f
4.2                         7.9 pllt
1.7                             3.1  p#f
0.7                       1.3 "f

2.7                       6| Iluf

2.7                             6.1  lJIJ[

2.1                         4.0 wf

2.1                            5.0 „„f

4 1/2 Inches
::::              J1-22

•...            J42K

.`.     .     .          812-37

Basing....................

Base#.gDn2mf::ceAiignswithPinNo.5andTubeAxis

P°Sftivoew¥r°dti?:&nop5LDeflectsBeamApprox.

positivoewTrodt#:Rnop23DeflectsBeamApprox.

Ang];A85tpTeenTr:cfs.D:.P2.aTd.D.3.Pf....

5ADP-A,  5ADP-B         ...........

Bulbj::o2:ta€C::i;I:8:nfmiLeg;i::I;Pdp:;Dp:nTriaoce5    .      .

Weight  (Approx.)      .........,......

14J

± 10 Degrees

90 ±  1 Degrees
90 ± 0.8 Degrees

± 10 Degrees

2 I/4 Pounds

QUICK  nEF[R[NCE  DATA

?,9cililroes:o€l:e::!e

gi?ctn:d;es?;:jc:cFEo5!ae:e
Electrostatic Deflection
5ADP-A,    5ADP-B-Aluninized

and  Closer Tolerances
5ADP-B-Lower   Minimum   A3

Voltage

D3D,

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  lnc.

PICTURE  TUBE
OPERATIONS

SENECA  FALI,S,  NEW  YORK
Pre|lared and Released By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

MAY.   1962

PAGE  1  OF  3

File Under

SPECIAL  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

5ADP1,A,B

5ADP-*
PAGE  2

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)

#:x:`g::A:nggd:eg:o ;3¥V:1:;a?g:e(;.A!!:;5,APp-Bj.               :
Anode No.  2  Voltage2       ...................
Radio of Anode No.  3 Voltage to Anode No.  2  Voltage   .....
Anode  No.  1  Voltage    ....................
GrfdNNe:.atLfv¥°£ti:8eva|ue..................

Positive Bias  value    ...................
Positive  peak  value        ...............,..

Peak Heater-Cathode Voltage
Heater Negative with Respect to cathode    .........

peakHve;[ttearg:oil:tt£:eeewnftAnRoeds:erfto:°2?ntdh°Adncy b;fl;ct.io; i>ia.te.   :   :

TYPICAL  OPERATING  CONDITIONS
Anode  No.  3  Voltage    ....................

A::g:¥:::¥:i::g:f;r.F;cjs.   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :
Grid  No.  1  Voltage Required  for cutoff3      .......
Deflection Factor

Deflecting  plates  1-24    ..................

Reofldeuc,t::ignE:f3tes  3.-4:    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Line Width6,13

::tt±e§n§fi::i:t!O§j§:O!:ii;;{;;h§7¥;O}i;5:e;i:{ia:93:t}AbApp,p-B>
Pattern Distortion with  100 % Useful Scan]°  (5ADP-A,  5ADP-B)

6600 Volts
1500  Volts
2500 Volts
2860 Volts
2.3:1  Max.
1100  Volts

200 Volts
0 Volts
2  Volts

180 Volts
180 Volts
550 Volts

.    .    .        3000Volts

.    .    .        1500Volts

.     300to515  Volts

.-34 to  -56 Volts

40 to  50 Volts
.  30.5  to  37.5  Volts

45  Volts
•... 030Inches

15  Ft.  L.

dc/Inch
dc/Inch
Max.
Max.
Min.

22  Ft.  L.            Min.
2  Percent       Max.

1.5  Percent       Max.
21/2  Percent       Max.
1.5  Percent       Max.

Undeflected  spot positiontt     ...............          Within a 5f6 Inch Radius  circle
Useful  scan     ...................... ±  2  Inches  From  Tube  Face center

or a Total 4 Inches Minimum
CIRCUIT  VALUES

Grid  No.  1  Circuit Resistance      ......
Resistance in Any Deflecting Plate Circuitl2

1.5 Megohms Max.
5 Megohms Max.

NOTES:

::::--:,:-::--::---:-_-----------

WARNING:

#%ye;rfd,d#,4s'jt°„nbe`:f'e:#:a8te#%,bbe;gnbeecres,Shddr%,';ep#%enc:fda§ta„'rnesr'.SP°#`ab%und%%gffa,°efdp%%:Jv;oni],%%frr°#6,Poro°§nvg;,:,e%Pb%"b::eftiscJ#S:



a
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OUTLINE
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SYLYANIA

5ADP1,A,B

5ADP-*
PAGE  3





A

CHARACTERISTICS
GENERAL DATA

Ei#S:I::§gMrf;c:ic:{A;pr;x.>
phosf|huoorres;cn:c.    :    :    :

Persistcncc....
Faccplate......

.     .   Electrostatic

:   .A|im¥detji Dcgrccs
....     White
Short to Medium
....       Clear

ELECTRICAL DATA

gi:e:c:t:a:¥t:li;t(rf|ig:;:.:icE:::tcrcosd(c?Pprox ,   .   .

Grid No. I to All other Electrodes   ....

MECHANICAL DATA
Minimum useful scrccn Diamctcr   .     .

3Fs:tc#::fic:tg£:i;s8:t:Fg:5£Es]]€aF>

Bail;nfon.tac.t All;ns.wi.th bin. Nb. ;   :

.     6.3Volts

.  .  0.6 Ampcrc

.5wt
6w[

....  4%    Incbcs
•      .`.        J1-22
88-11 or 88-65
....   8EF
....  ±10Degrccs

RATINGS
MAXIMUM RATINGS (Absolute Maximum Values)

8:£°ddfr¥.°itad:cu;in; riectroacj.  ' ....

Gridv£'ot.agcvo.|ta;c..................
Gr,dE:es!:|tl::Tjii;%:i:c.....

Positive peak value    .......
peakE::;:;rfc::t::t;:cewT:oi|htfi;¥:tt:oc::#:e

TYPICAI. OPERATING CONDITIONS

G4j%dfr¥°jtgroei'ta;cf.orFo;us:

8:i8#::iv:i::8:2.    :    :    :
Line  widths,I   ......

CIRCUIT VALUES
Grid No.  I  Circuit Resistance

.     .     .11,Ocovoltsdc

-550 to +1100 Volts dc
•     .     .          770Voltsdc

.     .     .          200Voltsdc
0 Volts dc

....         Ovolts

.     .     .          2cOvolts

.     .     .          2cOvolts

•...      7.000Voltsdc
.  '  .     .  0 to +250 Volts dc
•...          300Voltsdc
•..- 33to-77Voltsdc
•...        0.40M^4             Max.

1.5 Mcgohms Max.

NOTES:

F\               1.   Bvro',I,lot;c%ebo4ttn,dd nd:!nbt(tt,::S?'bc:#;e,o#oi'ubo,#:C.rc4Sing anode  voltage.  In  gcncral,  ibe  4nodc
2.  ViSual  extinction  of  andcfoccted  focuJ(d  Spol.

3.  T!/itb  Egl  adjuSted for lb  --100  ua and beam foculcd for minimum ouidtb  of  individual
lincj  4t  cenlcr  of  Scrcen.

4.   Mcalttrcd  bj  coavpr¢ucd raSt¢r  mctl?od, tlling35  lo  105  linc  Pcirlcrn.

OuloK   R[FER[NCE   DATA

Special Purpose Tube
5" Direct Viewed
Round Glass Type
Magaetic Deflectioa
Electrostatic Focus
High Resolutioa

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION PICTURE TUBE
DIVISION

SENECA  FALLS,  NEW  YORK

Pr€Par.d and R.leas.d By Tb.
TECHNICAL  PU13LICATIONS  SECTION

EMPORIUM.  PENNSYLVANIA

fEBRU^RY.   1957

PAGE   I  OF  2



SYLVANIA

5AHP4A

5AHP7*
PAGE  2

DIAGRAM  NOTES:
1.  Rifereacc liri¢ is determined by tbc Point where 1.430  +_ .003 iamb dian¢tcr ring gattge 2 iacbel long will Stop.

2.  Anode contact (jl-21) aligrl with b4ise pin No. 5,  ±1o°.

5AHP7
Type 5AHP7  iS  Sim¢lar !o  54HP4A excepi`lb`at it  baa  ron-aluninized  P7  pboSpbor,  wbicb  baS  blue-owbite
frirorelcence,  yellow   pboSpborescence   and   long   tier]i]lence.
T#Pdeer:A^#„Pm%%zmedb:y'p%P#:d%,b,#ebryal,b°:b,%#b?,J#°or:I,ebi:b,eylp:%%%fz::ornon-aluniarzed,onipecial

WARNING:

ffoffad[f!fff!f:;ffcvJlo!,i]%:#u'::b,e:I:u!b;e:.I:%Pieoratperdol=ihi?gg#',,b%];,bbe'e-deacreugfe=,ouf'%##"%Hf,reod%o;e



GENERAL  DATA
Focusing Method .
Deflecting  Method

Types*
5Arml
5AMPIA
5AMP2
5AMP2A
5Arm7
5AMP7A
5AMP11

CHARACTERISTICS

Electrostatic
Electrostatic

Fluorescence      Phosphorescence     Persistence
Green
Green

Blue -Green                   Green
Blue -Green                   Green
Blue -White                  Yellow
Blue -White                  Yellow

Blue
5AMP11A                  Blue

Faceplate.....,

Medium
Medium

Long
Long
Long
Long
Short
Short

Flat,  Clear
*In  addition  to  the  types  shown,  the  5AMP-can  be  supplied  with

several other screen phosphors.

ELECTRICAI,  DATA
Heater  voltage       ..........
Heater  current       ..........
Direct  Interelectrode  Capacitances

CathodetoAllotherElectrodes     .     .     .
GridNo.1  toAllotherElectrodes     .     .
Between  Deflecting  plates  1-2        .     .     .
Between  Deflecting  plates  3-4       .     .     .
Deflecting Plate 1 to All Other Electrodes
Deflecting Plate 2  to All Other Electrodes
Deflecting Plate 3 to All Other Electrodes
Deflecting Plate 4 to Ail Other Electrodes

MECHANICAI.  DATA
Minimum  useful  screen  Diameter       .    .
Neckcontacts  (SmallBallcaps)      .     .     .
Bulb.............

Base  (Medium shell  Diheptal  12-Pin)       .
Basing............

Base Aligrment
D1-D2  Trace Aligns with Pin No. 5

and Tube Axis      ......,
Positive Voltage on Dl  deflects Beam

approx. Toward Pin No.  5
Positive Voltage on D3  deflects Beam

approx. Toward Pin No. 2
Angle Between D1-D2 trace and D3-D4 trace
Weight   (approx.)        .........

6.3  Volts
0.6 ± 10%  Ampere

MIN. MAX.
2.J            4.9   prprl

2.9           5.5  #„f

2.1           3.9  „„f

1.3           2.5   „„f

43           7.9p,iLf

4.0          7.4  „Hf
2.9             5.5   pr|L£

2.6           4.8  H#f

41/2  Inches

J1-25

J42P
812-37

14U

± 10  Degrees

90 ± 1  Degrees
21/4  Pounds

OuloK   R[FERENC[   DATA

5" Direct Viewed
Round  Glass  Type
Flat,  Clear  Faceplate
Electrostatic  Focus
Electrostatic  Deflection
Close  Tolerances
High  Deflection  Sensitivity
A2  and  deflection  plate  leads

brought out neck.

s8                                   14-U

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret]ared  and Rele4Sed By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

MARCH,   1960

PAGE   1   OF   4

File  Under
SPECIAL  AND  GENERAL  PURPOSE

CATHODE  RAY  TUBES



SYLVANIA

5AMpl       5AMPIA

5AMP*      5AMP.A*

PAGE  2

RATINGS

MAXIMUM  RATINGS   (Absolute  Maximum  Values)
Anode No. 2 Voltagel      ........
Anode No.1 Voltage  ( Focusing Electrode )
Grid No.  1  Voltage

Negative  Bias value      .......
Positive  Bias  value       ......
Positive  peak  value      .......

Peak  Heater-Cathode  Voltage
Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode

Peak Voltage Between Anode No. 2  and
Any Deflection plate      .......

TYPICAL  OPERATING  CONDITIONS
Anode  No.  2  Voltage       ........
Anode No.  1  Voltage for Focus     .....
GridNo.1 VoltageRequired forcutoff2     .     .
Deflection  Factors

Deflecting  plates   1-23         .........

Deflecting  plates  3-43         .........

Deflection  Factor  uniformityJ       ........
Modulation5.............

Line width  ..A"5     .............

Anode No.  2  Current5      ...........

Pattern Distortion @  75% Useful scan6     .....
Spot  position  (Undeflected,  Focused) 7       .....
Useful  Scan

D1-D2..............

D3-D4..............

CIRCUIT  VALUES
Grid No.  1  Circuit  Resistance
Deflection  Circuit  Resistance8

6600  Volts
1650  Volts

200  Volts
200  Volts

1320  Volts

2500  Volts
0 to 300  Volts

-34 to -56  Volts

.........         40to    50Volts    dc/Inch

20to   25  Volts    dc/Inch
1%:o   Max.
45  Volts   dc/Max.

.032  Inches        Max.
800  HAdc          Max.
2%  Max.

.     .     .     :     :     :     .W.ith.ina%6InchRadiuscircle

.     ± 2 Inches From Tube Face center
or a Total of 4 Inches Minimum

± 1.25 Inches From Tube Face Center
or a Total of 2.5 Inches Minimum

....          1.5MegohmsMax.

....          1.OMegohmsMax.

NOTES:
1.  The  ProdttcS  of  the  Anode No.  2 Volldge  4md  Average  Anode No.  2  Current  Sbottld  be  li,mited  I;o  6  watt].

2.  Vi]ttal  exlinclion  of  undefoecied  i octtsed  Spot.

3.  Defoect6on  PlateS  Dl  and  D2  are  nearer  the  lcreen;  defoecting Plate]  D3  and  D4  are  ne"er  lbe  bdSe.



e

®

SYLVANIA

5AMP1        5AMPIA

5AMP*      5AMP-A*

PAGE  3

NOTES:   (Cont'd)
4.  The  defoect4on  factor  (for  boib  D1-D2  and  D3-D4  Plate  Pa!irs,  Separately)   for  dmy   defoection  of   lesS   Sban  75C7{t

of  ibe  ttsefe4l  Scan  twill  not  cliff er  frol'n  the  defoection  f actor f or a defoection dt  25%  of  the  ttlefttl Scan  I)y  1'nore  lbam

the  i;ndi.cared,  udh4e.

5.   MedSan.ed in  d}ccord¢nce  owitb  NIL-E-1  on a P1  Screen  at a brigbtne:I of  15 foot I,a;mberls  on a 2" x 2"  focttsed, rdster.

6.  Rafter  Pattern  adjtt§ted  So  avidesI  Pointl  just  loz4cb  ike  Sides  of  a  1.912 x 3.060  inch  rectangle  uiill  fall witb4n  the

area  bot4nded  by  the  1.912 x 3.I)60  i,nob  rectcungle  and  un  inScr4bed  1.837  x 2.940  imcb  rectangle.

7 .  Lemit  ci,rcle  centered  on  tttbe  face, owitb  the  tttbe  Sb4elded d7id with all defoection Plate]  connected fo  Anode No. 2.

Under  ]iable  operating  conditions  the  Spot will not  Sbift wiib  cbangel  in intensity  17y  more  lban  .025  inch.

8.  It  6S  recommended  that  the  defoecting  electrode  circtt6i  re$6Siances  be  approximately   eqaeal.

9.  Types  5AMPI A, 5AMP2A, 5AMP7 A  and  5AMP11 A a:fe identical to ike 5AMP1, 2,7 ,11  except for ike following..

(a)   Angle  between  D3-D4  trace  and  D1-D2  trace~90° ±0.8®   Degrees

(b)   Pattern  diStort6on  at  loo9¢o   of  tt]eful  Scan:   All Pori4om  of  a rafter  Pattern  edjtuled  So  its  wedeS¢  Points

jt4St  tottcb  ¢be  Sides  of  a 2.500  by  4.000  i;nob  rectangle  will  fall out,tbi,n  the  area  bot4nded  by  the  2.500  by
4.000  i,ncb  rectangle  and  inScrided  2.420  by  3.912  inch  rectangle.
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OUTLINE

JI-25  CONTACTS
1''113

2-'6

Al't37
5i +3"

|iiii-
®1 I-® I-5T2
®1I H

I    I-E. A''I

L2"±T
EEN    D'A

9"                              1'i+

17.- 4

SECTION    A-A-VIEW    FB0M    BASE     END   OF  TUBE



GENERAL  DATA

E;°ecflues;:£8nMriteht::d  .
Types*

Fluorescence
Phosphorescence
Persistence

CHARACTERISTICS

5 AQP1         5AQP2         5 AQP7
5AQPIA      5AQP2A      5AQP7A
5AQPIB      5AQP2B      5AQP7B

Green    -       Green
Green

Medium        Medium

Blue

Electrostatic
Electrostatic
5 AQP 1 1
5AQP11A
5AQP11B

Blue

iiE

rl

Faceplate
5AQP-,  5AQP-A       ...........
5AQP-B...............

*In addition to the types shown,  the  5AQP-  can
be supplied with several other screen phosphors.

ELECTRICAL   DATA
Heater voltage      .............,
Heater  current       ..............
Direct lnterelectrode Capacitances

Cathode to All other Electrodes    ....,
Grid  No.  1  to All other Electrodes    ....

i:::E?::;:iii::::::::f:::!&::8;::iz::!i:::::f::
B:E:::i:8:i:::2:::Aii8:i::Ei:::::a:i:

MECHANICAL  DATA

Yellow
Long                Short

.......    Clear

.      Clear,  Aluminized

6.3  Volts
0.6 ±  10 % Ampere

Max.

QUICK   R[FERENOE   IIATA

Oscilloscope  Tube
5"  Direct  Viewed
Round  Glass  Type
Electrostatic  Deflection
Electrostatic  Focus
Flat  Face
Clear  Faceplate
5AQP-A  Closer  Tolerances
5AQP-B  Closer  Tolerances,

Aluminized

Minimum  useful  screen Diameter     ...........
Bulb........................

Base (Medium shell Diheptal  12-Pin)    ..........
Basing......................
Base Alignment

D1-D2 TraceAligns with pinNo. 5 and Tube Axis4     .
Angle Between D1-D2 and D3-D4 Traces  (5AQP-)4       .

weLg::g([£5p%e§o¥:i::DA;a?2?3:d:D:3-:: :ra:ce;  :   :   :   :   :   :

RATINGS

MAXIMUM  RATINGS   (Absolute  Maximum  Values)

#::i£:::A::i:#l:.. 2 ¥:i]::g:2(5A.Qb_i 6;iy.)  .   :   :   :   :
Anode  No.  1  Voltage        ................
Grid No.  1  Voltage

Negative  Bias  value     ...............
Positive  Bias  value        ...............
Positive  peak  value      ...............

Peak Heater-Cathode Voltage
Heater Negative with Respect to cathode     ......

peakHve:,ttearg:OBS:tti::e:ltAn::sepfrc:.t2acna5hode......
Any  Deflecting  plate    ...............

4y2Inches
J42P

812-37
14G

±10 Degrees
90 ±  1 Degree

90 ± o.2 Poef:edes

4400 Volts
1500 Volts
1650  Volts

220 Volts
0 Volts
0 Volts

200 Volts
200 Volts

400 Volts

dc
dc
dc

dc
dc

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE  OPERATIONS
SENECA  FALLS,  NEW  YORK

Prebared and Relealed By The
TECIINICAL  PU13LICATIONS  SECTION

EMPORIUM,  PENNSYLVANIA
MARCH,   1962

PAGE  1  0F  2
File Under

SPECIAI.  AND  GENERAI.
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

5Ai#?-A*,B

PAGE  2

TYPICAL  OPERATING  CONDITIONS

A::g:¥:::V:i::g:f;I.F6cjs.   :   :   :   :   :   :   :   :   :   :   :   :   :

§:£Ee¥i°o.nLF¥:I::ge Required for cutoff3     .........

#otlilii,:5n:i:pgu;5i:.:::;.:Z                .                .
Line width  A5    .....................
Anode  No.  2  Current5        .................

Pact:eercntjiis::rctti%rn¥:£7f;rg£:¥6us:fj| Sc;n7. (;A.Qi>j   :   :   :   :   :
Pattern Distortion at  loo % of Useful Scan8 (5AQP-A, 5AQP-B)

3Ps:iu?°sS;;£n°n(9cent;re.d ;n.T.ub.e Fa:e).   :   ....   :   :   ..   :   ....   :   ..

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance      ..............
Deflection  circuit Resistancel0     ..............

.    .        2500  Volts
0 to  300  Volts

-34 to -56 Volts

40 to  50 Volts
31.5 to  38.5  Volts

15  Ft.  L.
40  Volts

•    .          .030  Inches
•    .          400„a

1  Percent

dc
dc
dc

dc/Inch
dc/Inch
Min.
dc Max.
Max.
dc Max.
Max.

2  Percent       Max.
1  Percent       Max.

wii;hi.n ; j% inch .R;di.us Circle
..........       4x4Inches          Min.

1.5 Megohms Max.
1.0 Mngohms Max.

NOTES:
--::::::::-::;:::;:;:-:;::::-:;::::;:----:i;:::.::i:::---

2.  The Product  of Anode No. 2 volldge  and average  Anode No. 2  current Sbould be limited to 6.0  watts.

3.  Visual  extinction  of undefoected  focu5ed  IPot.

4.Pp°o%%evv°oJ;tag:e°onnDD23ddeeflff:;fbbeedaunmdapppprr°oX:%md%%|y`,°owwd%rddpf,?nNN°;.5i.

5.   Measured in  accordance  wilb  MIL-E-1  Specification  on  a  P1  Screen  al  a brightness  of  15  Ft.  L.  ori  a ra§ler  Size  of 2  x  2  inches.

6.  The  defoeclion  factors  at 75  C¢o  of useful  Scan  and  at  25  %  of uSeful  Scdri  Sbcill  not  differ by  7riore  lbc4ri the  indiccited  ualue.

7.tJOJu:ddegedfb°yftdber3a:#7r5P%ct;r:#]!u:t#%ntjt:Sc:;`bdee;t2P.0;2n;I;jnucf#%Cabret.bes;de5°fd3.075incbsqudre,Willfallwilbintbedred

8Tb;o#u2;e###;:;ySf,##::4%optan'cS;r:;uaa:]euait##:°nz,t:S#r#t3P°;ft%;tb']°quucabret:eexJc`edpe,#ftahe4co°r°n°er7]re#%rqe%ee'g%`#]etf;]]ofzt'bbez:utbbeema#kaes

9.   CRntered  on the  tube  face  avitb  tl]e  tube  lbielded  and  witl3  all  defoection  Pldles  connected to  Ariode No.  2.

10.  It is  reco7iimended that lbe  defoecting electrode  circuit  reSistdnces l]e  dpfiroxianately  equal.

OUTLINE

u

®



CHARACTERISTICS

GENERAL  DATA
Focusing  Method  ....
Deflection  Method     .
Deflection  Angles  (Approx.)
Prosphor.......

Fluorescence....
Phosphorescence       .     .
Persistence....

Faceplate......

.     .  Electrostatic
•     .     .  Magnetic
•....   400

Aluminized   P-24
....    Green
....   Green
....      Short
.     .       Clear,Flat

*In  addition  to the I.ype shown, the  5AUP-can be  supplied
with several  other screen  phosphors.

ELECTRICAL  DATA
Heater voltage  ..........
Heater current ......
Direct Interelectrode Capacitances  ( Approx. )

CathodetoAllotherElectrodes      .     .
GridNo.1 toAllotherElectrodes.     .

Ion  Trap         .........

6.3  Volts
:     :     :     .0.6±10%Amperes

5   prprfd
8  quHf d

No Ion Trap Required

MECHANICAL  DATA
Minimum useful screen Dimensions ( Maximum Assured )              41/4  Inches
Overall  Length    `   .............       121/2  ±  3/8  Inches
Bulb Contact  (Recessed Small Cavity Cap)
Base(SmallshellDuoDeca|7pin).     .      .      :      :     :     .      .           J1-21.      .           87-51

Basing                                                                                                                            12C
Bulb      .       '       .....       `       ........                                 J401.

External  conductive Neck coating to  AnodeT                                     500  ##f             Max.
100  „„f              Min.

Weight   (Approx.)      .........                                           1.4  Pounds

RATINGS

MAXIMUM  RATINGS   (Absolute  Maximum  Values)
Maximum  Anode  voltage  .....
MinimumAnodevoltage    .     .     .
Grid No.  3 Voltage  (Focusing Electrode)
GridNo.2Voltage    .     .
Grid No.  1  Voltage

Negat'ive  Bias  value     .....
Negative  peak  value  .....
Positive Bias value  ......
Positive  peak  value     .....

Peak Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode  During

Warm~up  Period  not. to  Exceed  15  Seconds  .
After  Equipment  Warm-up  Period   .     .     .
Heater Positive with Respect to Cathode .

TYPICAL  OPERATING  CONDITIONS
Anode  voltage  ...........
Grid No.  3 Voltage for Focus  (Ib = 200 4La)  .
Grid  No.  2  Voltage     .........
Grid No.  1  Voltage for spot cutoff 2  ....

CIRCUIT  VALUES
Grid  No.  1  Grcuit  Resistance  ......

30'000  Volts
20,000  Volts

6600  Volts
385   Volts

155  Volts
220  Volt,s

0  Volts
2  Volts

450  Volts
165  Volts
165  Volts

•      .         27,000Volts
4600 to 5800  Volts

200  Volts
-40 to -100 Volts

1.5  Megohms Max.

QUICK   REFERENCE   DATA

Color Flying Spot Scanner Tube
5" Round Glass Type
Flat Faceplate
Clear Faceplate
Magnetic Deflection
Electrostatic  Focus
No Ion Trap
Aluminized  Screen

SYLVANIA
ELECTRONIC  TUBES

A   Division   of
Sylvania   Electric   Products   Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pre¢dred   ar.d   Relealed   By   The
TECHNICAL   PUBLICATIONS   SECTION

EfylpoRIuiM,   PENNSYLVANIA

OCTOBER,    1961

PAGE   1   OF   2
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SPECIAL  AND  GENERAL  PURPOSE
CATHODE  RAY  TUBES
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5AUP24

5AUP.*

PAGE  2

NOTE:
1.  External  cond%ctiue  necle  coating 7yittsi  be  grounded,.

WARNING:

#;rf¢iyof_re%#;°e?f`,bb¢tef':%ge%%pebreat:dec¢eS"bd%b::tpbr%etcbted%#tap%%br}sed#xgte%i:%::endal2#%frfapgre°to9rn8]e6dr,#°::;,es,
wbicbever  il  lell.

OUTLINE

`            -            `.giv`.`                       .

DIAGRAM  NOTES :
1. The  Plane_ tbro%gb  ike  i%be  axis  and  uacant  Pin Position No. 3 may Vary from i;be Plane tbro%gb the iaebe dxi,S and anode

terminal  by  an  angular  tolerance  (unedsured  dbottt  ike  lael9e ariI)  of ± loo . Anode terminal 4S  on lbe S¢me ]ide a§ Vacant
pin polition N o. 3 .

2.   Twiib  ltt}e necle i,nSerted ibro74gb  flared  end  of  reference  line  gattge  (JEDEC  No.110)  and  wtib  Sbe  ittbe  Seated  in  the
gauge, ike reference line  il  determined  by  intersection  of  Plane CC'  of Sbe  gattge ou4tb ike  gldls funnel.

3. Tfee  5ALPI:-]b_o_i4ld be_ bandl,ed by _lbe neck  only. Fingerprints  or  dttlt  on ike  insulating  co¢Sing  on  lbe  bulb  may  cattle
electrical llrechdooun during bunid weather.



CHARACTERISTICS
GENERAL  DATA

Focusing  Method   .     .
Deflecting Method
Deflecting Angle  ( approx`)
Phosphor       .     .     .

Fluorescence   .
Persistence       .     .

Facepla[e.      .

ELECTRICAL  DATA
Heater voltage  .......
Heater current .......
Direct Interelectrode Capacitances

Cathode to All Other Electrodes
Grid No.  I  to All Other Electrodes

Self Focusing  ( Electrostatic )
•....,    Magnetic
•.......      53Degrees
........       P4

.......   White

......      Medium
.     .     ClearGlass

6.3  Volts
0.6  Ampere

i',/,f
6p„f

QUICK   REFERENCE   DATA

Receiver  Check  Tube
5"  Round,  All  Glass
Self  Focusing   ( Electrostatic)
No  Ion  Trap
Magnetic  Deflection

MECHANICAL  DATA
Overall  Length  .........
Maximum  Diameter   ......,.
Minimum useful screen Diameter    .     .
Bulb  Contact  ( Recessed  Small Cavity Cap)
Base  (SmallshellDuodecal5-Pin)    .     .      .
Basing         .....       '       .... `      .       .

•      10..)/8=3/8„
4 1 t-/1 6  i  % 2 "

.      .      .        4%,,
I        .        .        J1-21

.      .      .    85-57                ,

....    12S

RATINGS
MAXIMUM  RATINGS   (Design  Center  Values)

Anode Voltage  .
Grid No. 2  ( and Grid No. 4)  Voltage  ....
Grid No.  1  Voltage

Negative Bias  value     .......
`Positive  Bias  Value
Positive Peak Value

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During  Warm-Up  Not  to  Exceed  15  Seconds  .
AfterEquipmentwarm-Up   .     .     .

Heater  Positive  with  Respect  to  Cathode   .

TYPICAL  OPERATING  CONDITIONS
Anode Voltage  .
Grid No. 2. (and Grid. N;. 4)  Voltage   .
Grid  No.  1  Voltage  for cutoff 1      .....

CIRCUIT  VALUES
Grid  No.  1  Circuit  Rc.sistance

NOTE:
I.  Vi]ual Exlinct¢on  of  Ra5ler.

\

.   18,000  Volts  dc

.         500  Volts  dc

.          125   Volts   dc
0  Volts  dc
2  Volts

410  Volts
180  Volts
180  Volts

•   14'000  Volts
300  Volts

-28 to -72  Volts

.    1.5  Megohms  Max.

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVIsloN  plcTURE  TUBr,
DIVISION

SENECA   FALLS,  NEW   YORFi

PreDared  and  Relcascd  Hy  Tbp
T E c H N 1 c A I.  p I. I 8 L I c A-I ` I 0 N `s  s I:. c.. r 10 N

EMPO R 1 U ^1,  PEN iN S\' Ll' il N I .+

Rc-v.    I

MAY    11,55



SYLYANIA

5AXP4

MINIMUM   USEFUL
SCFiEEN   DIAMETER

DIAGRAM  NOTES:
I. The yoke reference line i] deten!I'ined by Plane C-C'  of  JE:TEC  gattge  116, aviib  ike  ga¢¢ge  refing agdenst  tbe  bulb

Cone.

2.  Anode coatact ( J1-2l)  digm with uac¢nl bale Pin Position No. 6 +_30 degreeI.

WARNING:
X-ray   radiatioac   sbieiding  may   be  nece]]ary   ¢o   protect  agaiini¢  po]Iible  danger  of' penond  injury  frqm  Pro_-

longed  ext]olure  at  clole  ramge  if  tbi]  tube  is  ot)erated  a[S  bigber  ¢ban  lbe  mamfaclue/S  Maximuan  Rated  Anode
Voltage   or   16,000   uolll,  uibicbeuer  ir   lelS.



CHARACTERISTICS

GENERAL  DATA
Focusing  Method   .
Deflecting  Method
Deflection Angle  (approx. )

Types*

Fluorescence   .

Phosphorescence
Persistence

Faceplate     .

Magnetic
Magnetic

70  Degrees

5BCP1         5BCP4        5BCP7       5BCP11

.     Green        White          Blue           Blue
-       Yellow       -

.   Medium    Medium        Long          Short

.         Clear

*In   edditj.on   i.o   the   types   Jbotun,   the   5BCP-   can   be   fwpplietl   ii)Ilk   Sei,Iel.dl   olbel.

Jc).een   PboSpboi'S.

ELECTRICAI.  DATA
Heater  voltage        .
Heater   Current
Direct  Interelectrod;  Capacitan.ces  (approx. )

Cathode to All  other Electrodes.       .
Grid No.  1  to  All  Other  Electrodes   .

MECHANICAL  DATA
Minimum  Useful  Screen  Diameter     .
Bulb  Contact  (Recessed  Small  Ball  Cap)
Base
Basingl
Bulb  Contact  Alignment   .

6.5   Volts

0.3  ±  109''o   Ampere

•           3.7llp,i

3.5    1lIJf

.       .       .   41/4   Inches

J1-22
.        .        .        E9-37

.9HD
;lan.e   of   T1-22   Contact

Passes  Halfway Between  Pins  No.  I  and

No.9.      ±  10   Degrees

]1-22  Contact  on  Same  Side  as  Pins  No.  1  and  No.  9

RATINGS
MAXIMUM  RATINGS  (Absolute Maximum Values)

Anode  voltage        .
Anode  Input      .
Grid  No.  1  Voltage

Negative  Bias  Value   .
Positive  Bias  value     .
Positive  Peak  Value    .

Peak Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode     .
Heater  Positive  with  Respect  to  Cathode

TYPICAL  OPERATING  CONDITIONS
Anode  Voltage
Grid  No.  1  Voltage2     .
Focusing  Coil  Current  (approx.) 3

Line Width  "A"  at Ib  =  200  4ta4
Spot  Positions

CIRCUIT  VAI.UES
Grid No.  1  Circuit  Resistance  .

11,000   Volts   dc

6  Watts

220  Volts   dc

0  Volts   dc
2   Volts   dc

200   Volts
200  Volts

•     8,000   Volts
-25  to -75  Volts

56 to 84  Ma
.011   Inches   Max.

1/4  Inch

1.5  Megohms   Max.

ouicK      REFEnENCE      DATA

Special  Purpose  Tube

5"  Direct  Viewed

Round  Glass  Type

Magnetic  Deflection

Magnetic  Focus

7/8"  Diameter Neck

Et,I

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   Inc.

PICTURE  TUBE  OPERATIONS
SENECA  FALLS,  NEW  YORK

Pret)ared  and  Released  By The
TECHNICAL PUBIJCAITIONS  SECTION

EMPORIUM,  PENNSYI.VANIA

NOVEMBER,   1958

PAGE  1  OF 2



SYLVANIA

5BCP1

5B0P*
PAGE  2

NOTES:
1.    A  locket  u)itb  ci  center  opening  to  clear  the  tMbulation   Sbould   be   uled.  Care   Sbo„ld  be  tdhen  in  bdndling  the

lttbe   to   duojd   ddmdging  lbe   expoSed   tubwlcllion  dud,  bending  the  base  Pins.

2.    ViSudl   extinction   of   undeflected,  focused   Spot.

3.Fc°„rrrJe%:=f2:o°.,lid:7Df,:tcd"nJcec°fj,I::rr:fqe",.`e%::niti',2:jtifctebnetef'.;f£;.o]nbtjo%„:°cJ:#ge]hdd#j";teed2tj:2cpht:::"Cedbeam

4.     MedfH}.ed   in   dccoi.dance   ¢uitb   NIL-E-1C.

5.    The   centel.  of  fbe  undeflected,  u!lfocuJed  :Po_t  will  fall   uljlbin   a   circle   of   1/4   inch   radius   collcentric   with   lbe
center   of   tl3e   tube   face,   ellill)   lbe   tut?e   Jhjelded.

WARNING:

e]X6P,oo#o;o;:::;]t#2od#b°7i'c2dbi;g;e:er:ff:;2f8ei::rt'u%ebie$7:epceeiJd#y;t°bp2'g°btee:ibdd87:"t2;tep#:;;ub;edc:„d,"e8r]efr#df,e#u°#LR7d#!udryAf#o°d##g3e:r

DIAGRAM  NOTES:
1.    Ref:1.ence   line   is   determined   by   the   Po.lnl   ulbei.e   leading   edge   of   1.640"   reference   line   gdllge   No.123   u)ill

Stop .

2.    Reference  line   jl  detel.mined  by  the  Point  where  lead.n2g  edge  of  a  4.625"   ±   .002  ring  gauge  will  ]top.



CHARACTERISTICS

GENERAL  DATA

Focusing Method      ..........
Deflection  Method         .
Phosphors     .      .

Types *               Fluorescence           Phospho rescence
5BGP 1                     Green

Electrostatic
Electrostatic
Aluminized

Persistence
Medium

5 BGP 2                Blue-Green                      Green                          Long
5BGP5                      Blue                                                          Very  short
5 BGP 7               Blue-White                   Yellow                         Long
5BGP11                     Blue                                                                    Short
5BGP15              Blue-Green                                                  Extremely short

Faceplate...............Clear

*In  addition  lo  the  types  Ibown,  the  5BGP-  can  be  Supplied  with  Seuerdl

olber   Screen   Pbospbors.

ZI

ELECTRICAI.  DATA

Heater  voltage         .......
Heater  current         .......
Direct  Interelectrode  Capacitances   (approx. )

Cathode  to  All  other  Electrodes       .
Grid No.1 to All other Electrodes     .

All  Other  Electrodes  Except  D2
All  Other  Electrodes  Except

to  All  Other  Electrodes  Except
to  All  Other  Elc.ctrodes  Except

Post  Accelerator  Helix  Resistance

MECHANICAL  DATA

Minimum useful  screen  Diameter       ....
Anode No.  3 Contact  (R€cessed Small Cavity Cap)
Bulb  (Modified)       .........
Base  (Medium  shell  Diheptal  12-Pin)     .      .      .
Basing............

Base  Ahignment
D3-D4  trace  aligns  withpin  No.1.      .

Positive  Voltage  on  Dl  deflects  bean

approx.  toward  Pin No.  4
Positive  Voltage  on  D3  deflects  bean

approx.  toward  Pin  No.   1
Angle Between traces D1-D2  and D3-D4      .

Bulb Contact Alignment
]1-21  contactalignswithD1-D2 trace      .      .
]1-21 contact on same side as Pin No. 4

.       .         6.3  Volts
0.6 ± 1097o  Amperes

•        .          4.8JLpf

•        .           6.JILP.I

•         .           1.8prprf

•       .          13JLpf

•        .           3.3prlLf

•         .            3.3JLprf

•        .           2.JprlLf

•       .         2J,prpf
200  to  600  Megohus

41/2  Inches
J1-21

J42K
812-37

14AF

±10  Degrees

90 ± 1  Degrees

±10  Degrees

Quin  REFERENc[  DATA

5" Direct Viewed
Flat  Faceplate
Round  Glass Type
Electrostatic Deflection
Electrostatic Focus
Helical Resistor Post Deflection

Acceleration
High Deflection Sensitivity
High Deflection Accuracy
Aluninized  Screen

SYLVANIA
ELEorRONlc TUBEs

A  Division  of
Sylvania  Electric  Products,  Inc.

PICTURE TUBE OPERATIONS
SIINECA  FAI.LS,  NEW  YORK

Pretiared  ov.d  Released  By  The
TECHNICAL PUBLICATIONS  SECTION

EMPORIUM.  PENNSYLVANIA

APRIL,   1959

PAGE  I  OF  3



SYLVANIA

5Bfip1

5BGP*
PAGE  2

MAXIMUM  RATINGS  (Absolute  Maximum Values)

Anode  No.   2   Input        ...........
Anode  No.  3  Voltage     ...........
Isolation  shield  voltage        ..........
Anode  No.  2  Voltage     ...........
Ratio  of  Anode  No.   3   Voltage  to   Anode  No.   2   Voltage
Anode No.  1  (Focus Electrode)  Voltage     ......
Grid  No.  1  Voltage

Negative Bias  value      ..........
Positive   Bias   value       ..........
Positive   peak   plate       ..........

Peak  Heater-Cathode  Voltage
Heater Negative with Respect to Cathode

During Warm-up Period Not to Exceed  15  Seconds
After Equipment warm-up period    .....

Heater  positive  with  Respect  to  cathode      ....
Peak Voltage Between Anode No.  2  and Any

Deflection  plate        ...........

TYPICAL  OPERATING  CONDITIONS

Anode No.  3 Voltagel      .........
Isolation  shield  voltage2      .........
Anode  No.  2  Voltage3    ......
Anode No.  1  Voltage  for  Focus      ......
Grid  No.   1   Voltage  Required  for  Cutoffl      .      .      .
Deflection  Factors

Deflection  plates   1-2      ........

Deflection  plates  3-4     ........
Pattern  Distortion  at  10097o  Useful  Scan6      .      .
Undeflected  Spot  Position7  (Deviation  from  Center)
Useful  Scan

D1-D2..........

D3-D4..........

CIRCUIT  VALUES

Grid   No.   1   Circuit   Resistance

6
13,200

2300
2200
6 :  1    Maximum
880   Volts   dc

550   Volts

.           10,000
1575 to  1700

.       .        1670

180 to 590
-50 to -80

.       70to86   Volts   dc/Inch
28.4to 34.8   Volts   dc/Inch

.      .         1%    Maximum
5    MM.           Max.

•       .             10    cm.

6cm.

1.5    Megchms  Max.

NOTES:

1.  Ii  i§  recomanended  that  the  Anode No.  3  voltage  be  no  leSS  tb¢n  6000  Volts  for  §uitdble  light  otttput.

2.  The  isolation  Jbield  and  the  loouer  end  of  the  PoSI   Accelerator   belix   are   connected   together  within   the   tttbe.
With  the  Proper  Potential  on  this  electrode  cornbindlion,  barrel  and  Pin-cu]bion  distortions  are  minimized.

3.  Under  the  typical  operating  conditionl  lifted  the  Anode  No.  2  uoltdge  is  made  uaridble  from  1575   volts  to
1850  volts  to  Prouide  for  dstigmatisrn  control.  In  order   to   mdjntdin   Proper   dStigmatim   adjustment   as   total
cathode  current  il  Varied,  it  is  recorunended  lbat  lbe  resistance  in  the  Anode No.  2  circuit  be  liunited  to  12,500
ohms.



SYLVANIA

5BGP1

5BGP*
PAGE  3

NOTES:   (Cont'd)

4.  Visual   extinction  of  undefoected  i octtsed  Spot.

5.   If  uSe  is  made  of  the  full  defoection  cdpdbiljties  of  the  tube,  the  defoection  Plates  uJill  i72tercept  Part  of  the   elec-

iron  beam  near  the  edge  of  the  Jcan;  hence  a  low  impedance  defoectian  Plate  drive   is  de§irdble.

6.  W'itb  a 6  x  1o  cm rectangular  rafter  centered  on  the  face   of   the   tabe,   tlJe   rd]ter   edges   u)ill   not   deviate  from
Strdjgbt  Parallel  lirle]  lpy  more  tbdn  1  unm  total  on  the   left   dud  right   edges,  nor  by  more   tbdn  0.5   mm  total  al

the  top  and  bottom.

7.   Connect  defoection  Plates  to  Anode  No.  2.

WARNING:

X-ray  rddjdtion  lbjeldjng  may  be  neceJsary  to  Protect  dgajil]t  PoS:jble  danger  of  Personal  injury froun Prolonged

expoJure  dl  clole  rdi2ge  if  this  tube  if  operated  at  bigber  tbdn  the  manufaclurer'S  Mdxjmum  Rated  Arlode Volt-

age  or  16,000  uoltl,  wbjcbeuer  is  les].

Eiil

EiE

450± 50-I

SECTION   A-A

Jl-2l    ANODE    NO   3

i6  ± 6J-4

POSITION     OF   BASE     PIN    NO.5
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CHARACTERISTICS

GENERAL  DATA

Focusing Mcthod      ..........

Deflection  Method          .........

Phosphors     .
Types*                Fluorescence         Phosphorescence
5BHPI                      Green
5 BHP 2                 Blue-Green                     Green
5 BHP 5                        Blue
5 BHP 7                Blue-White                 Yellow
5BHP11                      Blue
5BHP15               Blue-Green

Faceplate      .      .

Electrostatic
Electrostatic
Aluninized

Persistence
Medium

Long
Very  Short

Long
Short

Extremelyshort
.       .     Clear

*In  addition  to  the  types  5bou)n, the  5BHP-cd;n  19e  Smpplied  u)itb  Several

other  Screen  Pbospbors.

ELECTRICAI,  DATA

Heater  Voltage
Heater  current         .......
Direct  Interelectrode  Capacitances  (approx.)

Cathode  to  All  other  Electrodes       .
Grid No.  1  to All Other Electrodes     .
Dl   to  D2          .......
D3  to  D4
Dl   to  All  Other  Electrodes  Except  D2
D2  to  All  Other  Electrodes  Except  DI
D3  to  All  Other  Electrodes  Except  D4
D4  to  All  Other  Electrodes  Except  D3
Post  Accelerator  Helix  Resistance      .

MECHANICAI.  DATA

Minimum useful  screen  Diameter       ....
Anode No. 3 Contact  (Recessed Small Cavity Cap)
Bulb  (Modified)       .........
Base  (Medium  shell  Diheptal  12-Pin)     .      .      .
Basing............

Base  Ahignment
D3-D4trace  aligns  withpin  No.1.      .

Positive  Voltage  on  Dl  deflects  beam
approx.  toward  Pin No.  4

Positive  Voltage  on  D3  deflects  bean
approx.  toward  Pin  No.   1

Angle Between traces D1-D2  and D3-D4      .

.       .         6.3  Volts
0.6 ± 10%  Amperes

•        .           4.6prlLf

•        .          6.4prprf

•       .          1.91.Ill

•        .1.5prpf

•        .           3.5prprf

•         .           3.5prprf

•         .           2.8ILP.i

.       .         2.8prul

200  to  600  Megohus

41/2  Inches
J1-21

J42K
812-37

14AG

±10  Degrees

90 ± 1  Degrees

QUICK   REFERENCE   IIATA

5" Direct Viewed
Flat Faceplate
Round  Glass  Type
Electrostatic  Deflection
Electrostatic Focus
Hefical  Resistor  Post
Deflection  Acceleration
High Deflection Sensitivity
High Deflection Accuracy
Aluminized Screen

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products,  Inc.

PICTURE TUBE OPERATIONS
SENECA  FALLS,  NEW  YORK

Prcpored  amd  Released  By  The
TECHNICAL PUBI.ICATI0NS  SECTION

BMPORIUM.  PENNSYLVANIA

APRIL,   1959

PAGE   1   OF  4



§YLVAMIA

5BHP1

5BHP*
PAGE  2

MECHANICAL  DATA  (cont'd)

Bulb  Contact  Alignment

]1-21  contact  aligns  with  D1-D2  trace      .
]1-21  contact on same side as Pin No.  4

MAXIMUM  RATINGS  (Absolute  Maximum  Values)

Anode  No.   2  Input         ...........

Anode  No.  3  Voltage     ...........
Isolation   shield   voltage      ..........
Deflection  plate  shield  voltage      ........
Anode  No.  2  Voltage     ...........
Ratio of  Anode No.  3  Voltage  to  Anode No.  2  Voltage     .
Anode No.  1  (Focus Electrode)  Voltage     ......
Grid No.  1  Voltage

Negative  Bias  value      ..........
Positive   Bias   value      ..........

Positive  pcak   plate        ..........

Peak  Heater-Cathode Voltage
Heater  Negative with  Respect  to  Cathode

During  Warm-up  Period  not  to  Exceed  15  Seconds
After Equipment warm-up period     .....

Heater  positive  with  Respect  to  cathode       ....
Peck Voltage Between Anode No.  2 and Any Deflection Plate

TYPICAL  OPERATING  CONDITIONS

Anode No.  3 Voltagel     .........
Isolation  shield  voltage2      .      .
Deflection  plate  shield  voltage3      ......
Anode No.  2 Voltage4     .........
Anode No.  1  Voltage  for  Focus      ......
Grid  No.1  Voltage  Required  for  cutoffs       .      .      .
Deflection  Factofs6     .........       :

Defloction  plates  1-2      ........

Deflection  plates  3-4     ........

Pattern  Distortion  at  l00%  Useful  scan7      .      .
Undeflected  Spot Positions  (Deviation  from  Center)
Useful Scan

D1-D2..........

D3-D4.........

CIRCUIT  VALUES

Grid No.  1  C.ircuit Resistance

±10   Degrees

6   Watts
13,200   Volts   dc

2300   Volts   dc
2300   Volts   dc
2200   Volts   dc
6 :  1    Maximum
880   Volts   dc

•            10,000

1575 to  1700

1575  to  170(J

.       .       1670

180 to 590
-50 to -80

70to 85   Volts   dc/Inch
15 to 18.3   Volts   dc/Inch

•      1.597o    Maximum

5    MM.            Max.

10    cm.
4cm.

1.5    Megohus  Max.

NOTES:

1.  It is recomunended  that  the  Anode No.  3  uoltdge  be no less  tbdn  6,000  Volts  for  ]uitdble  light  output.
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NOTES:  (cont'd)

2.  The  iJold[tion  Sbjeld   dud  the  lou)er   end  of   the  PoSt   accelerator   belix   are   connected   together   ujitbin   the   tube.
With  the  Proper  Potential  on  tbi]  electrode  coml)indtion,  barrel  dud  Pin-cHSbion  dislortion§  are  mininejzed.

3.  Adjultment  of  defoection  Plate  Jbield  voltage  Provides  iunproved  linearity  of  D3-D4  defoectiorl  by  controlling  the
edge  effect  of  D3-D4  Plate  field.  In  unany  applications  Pin  No.   12  may  be  connected  externdlly  to  the  isolation
Sbield.

4.  Under  the  typical  operating  conditjom  listed  the  Anode   No.   2   voltage   il   unede   uaridble   from   1575   volts   to
1850  uolt5  to  Provide  for  dJtjgmdtjlm  control.  In  order   to   m¢jnlajn   Proper   dltig7natjlm   edju]tment   al   total

cathode  current  is  varied,  it  i]  recoinmended  that  the  resjstdnce  in  the  Anode  No.  2  circuit  be  limited  to  12,500
obmJ .

5.  ViSual  extinction  of  undefoected  focttJed  IPot.

6.  If  use  iJ  mde  of  the  full  defoection  cdpdlJihtieJ  of  the  tube,  the  defoection  PlateJ  will  intercept  Part  of  the  elec-
I;ron  beam near  the  edge  of  the  Scan,.  hence  a low  impedance  defoection  Plate  drive  is  desirable.

7.  With  a  4  x  10  cue  rectangular  rdSter  centered  on  the   face   of   the  tube,  the  rdSter   edges  uiill  not   deujate  from

5trdigbt  Parallel  lines  by  more  tb¢n  1  mm  total  on  the  left  and  right  edges,  nor  by  more  tb¢n  0.5  mm  total  ¢t
the  top  and  bottom.

8.  Correct  defoectian  Plates  to  Anode  No.  2.

WARNING:

X-ray  radiation  lbielding  may  be  necessary  to  Protect  dgdinst  Polsible  danger  of  Personal injury from Prolonged
exposure  at  cloSe  range  if  lbiS  tml1e  is  operated  at  bigber  tbdn  the  m¢nHfdctttrer'S  Maximum  Rated  Anode Volt-
age  or  16,000  uoltl,  wbicbeuer  i]  less.





CHARACTERISTICS

GENERAL  DATA

E;°ecflues;tnf8nMriteht:8d   .    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Phosphors..................

Type;*BHp]              F[uOG::::nce       Phosphorescence

5BHP2                Blue-Green
5BHP5                       Blue
5 BHP 7                Blue-White
5BHP11                     Blue
5BHP15              Blue-Green

Faceplate.........

EiE

Electrostatic
Electrostatic
Aluminized

Persistence
Medium

Green                          Long
Very Short

Yellow Long
Short

Extremely Short
Clear

*In  add.ilion.  to  the  ty|es  Sbown,  lbe   5BHPA-  can  be  Supplied  uiitb  Seueral  olber

Screen  Pbos|bors.

ELECTRICAL  DATA

Heater  voltage      ............
Heater current       ............
Direcd`t:toes:I::tio,Teo%:ra:ii:cnt::sd!?p?I?x..)

Grid No.  1 to All Other Electrodes   .   .
Dl  to  D2         .......-----
D3  to  D4        ..........
Dl to All Other Electrodes Except
D2 to All Other Electrodes Except
D3 to All Other Electrodes Except

%sttoA?cl:,9r:?::El:lcitxroRdeessis:ax:::t

MECHANICAL  DATA
Minimum useful screen Diameter    ......
Anode No.  3 Contact (Recessed Small Cavity Cap)
Bulb  (Modified)         .............
Base  (Medium  shell Diheptal  12-Pin)       ....
Basing.................
Base Alignment

D3-D4TraceAlignswithpinNo.1.   .   .
Positive Voltage on DI Deflects Bean

a:s:::v:ep!ogx,;aa?iwgaTrndD:3:nDFfloecfsBeam

Bulb,A::o:i:acp:e:A::;i:Am:e::n:sesw::-::.aDn2dT::::4.

jl-21  Contact on Same Side as Pin No. 4

6.3  Volts
0.6 ±  10 % Amperes

200 to

4 1/2 Inches
J1-21
J42K

812-37
14AG

± 10 Degrees

90 ± 0.8 Degrees

±5 Degrees

QUICK   REF[RENC[   DATA

5" Direct Viewed

:1i:ct:r:ocs?¥c:e::a:ttion
Electrostatic Focus
Helical Resistor Post
Deflection Acceleration

¥,i!Eigi:z#si;I:eesnecn=i:iv;ty

NH

14-AG

SYLVANIA
EI.EcmoNlc  TUBEs

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  "BE
OPERATIONS

SENECA  FAI.LS,  NEW  YORK
Prebdjred and Released By Tbo

TECHNICAL  PU13LICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

SEPTEMBER,   1963

PAGE  I  OF  3
File Under

SPECIAL  AND  GENERAI.
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

5BHPIA
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MAXIMUM  RATINGS  (Absolute Maximum Values)
Anode  No.  2  Input         .................
Anode No.  3  Voltage    .................

B:La::%fhj#e::i:igev.|t.ag.e  .   :   :   :   :   :   :   :   :   :   :   :   :

i:t:::oS3n:d;.oo#:::e3E,T::,rt:.i:,t%.4::ogd:e ir:  ; Vo:ta:ge:      :
GrfdNNe:.atL]v¥°£ti:8eva|ue...............

Positive  Bias  value    ................
Positive  peak  plate          ...............

Peak Heater-Cathode Voltage

FeeaaE:,e;]t:¥:;r;§e§[±g:er§:::;P:¥a:rr#:i:°;t;:::t°::X;Cee;deflLe5ctsL:Cn°::aste

TYPICAL  OPERATING  CONDITIONS
Anode No.  3 Vol
Isolation  Shield  Vo
Deflection Plate Sh

§§ii:i]¥|Fi¥:i;;e8i4f::I:%uf:rcutoff5
Deflection  plates  1-2      .............
Deflection  plates  3-4      .............
Pattern Distortion at loo % Useful scan7         ....
Undeflected Spot Position8  (Deviation from Center)
Useful Scan

D1 -D2      .................
D3-D4.................

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ...........

6 Watts
13,200

2300
2300
2200
6  :  1  Maximum

880Volts     dc

200Volts     dc
0 volt      dc
2  Volts

200 Volts
180 Volts
180 Volts
550  Volts

.           10,000
1575  to  1700
1575 to  1700

1670
.  180 to  590
. -50 to -80

70 to  85  Volts
15  to  18.3  Volts

1.5%

5mm.

10  cm.
4cm.

1.5  Megohms Max.

NOTES:

567VI8ofiffbe;;:e;df;:oft:;cf„;ff#?n"ncr:c;;;;t!f!:!;;fr#:dfe;buo;era:;;e#r:e#:;bn:::;5:e;;,e,o:,;;;,eb:;l,;,oap::a,:ffo;;e;:raa:gbrete;:rtab,e,e;d,::e]

u
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PAGE  3

WARNING:

;f,b;%#:;rsaodp;e%:d%;te,b¢,;gnbgerm,dbya:e,ff:c%a%f%c,purroet:cs:ff%x%%up%„k%tedda%g%doef#g:,o;rn]zu6ft#oo#,#bg;ecdbe%Proj5suffttd„,oserdnge

OUTLINE
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CHARACTERISTICS
GENERAL DATA

E#:;I:::gM#i.g!a;pr;x;
Phosphor......

Fluorcscencc       .     .     .
Persistcncc....

Faceplatc......

......    Electrostatic

:     :     :     :     :     :     :   ¥a:nc5tj:
....        Aluminizcdp16
Violet and near Ultra-Violet

.... Extremclyshort
•......        Clear

EI.ECTRI CAL DATA

E:::::f::::fte   :    :    :    :    :    :    :    :    :    :
Dircc_t Iptcrclectr.o.qc_C?pacjtanccs (approx. )

Cathode to All Oth-cr Electrod;s`.-
Grid No.  I  to All Other Elcctrodcs

Ion  Trap      ..........

MECHANICAL DATA
Minimum Useful Scrccn Diamctcr

(MaximumAssured).     .     .

g:]Cbra€]o:teancgttzRc.cos.scd.Sinali
Base (Small Shell Duo Dccal 6

3:i;ng   :     :     :     :     :     :     :     :

Bpail:,Cap)

6.3  Volts
0.6 Ampcrcs

5 uF,id
6 44fd

No Ion Trap Required

434 Inches
10% ±  9i£ Inches

J1-22
86-63

12M
J39 #L

RATINGS
MAXIMUM RATINGS  (Absolute Maximum Values)

i::°:§§s;:::it:#;;ijvx(;:I;u:cuSJn8EJCctr°de)

•     .     .    '19,800Volts         dc
-550 to  +1100 Volts        dc
•      .     .           550Volts         dc

Positive peak value   ..........
pcckHAHHeEecf;#::`sp=:f:!PSii`t3ahft#mR#o:ecf#:|f5:ddfc%nu%ng

TYPICAL OPERATING CONDITIONS

i::O!d¥O!tg:c:;:;:::::::::,

CIRCUIT VALUES
Grid No.  1  Circuit Rcsistancc    .....

NOTE:
1.  ViSu4l  Extinction of R4Jler.

155  Volts
220 Volts

0 Volts
2 Volts

450 Volts
200 Volts
2cO Volts

.      .14,OcOvolts
-50 to  +  350 Volts

I     .          3covolts
.  -28 to -72 Volts

I. 5 Mcgohms Max.

OuloK   REF[R[HO[   DATA

Flyihg  Spot  Scanner  Tube
5"  Round  Glass  Type
Spherical  Faceplace
Clear  Faceplate
Magn`etic  Ileflection
Electrostatic  Forum
No  Ion  Trap
Aluminized  Screen

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEvlsloN plc'ruRE TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Pr.P.~4 ..4 R.I..u4 Bl Tb.

TEcl{NICAL PuBIJcjlTIONS  SECTION
EMPORluM.  PENNSYLVANIA

JUNE.  19,7

p^GI I or 2
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DIAGRAM  NOTES:
1. Rlefcreace line iS determined ky tbc P14nc C£:  of JFTEL 8i4tigi¢ 116 with  g4ugc rcStin8 ag4inSt btilb cone.

2.  Anode conla¢t (]112) ailigr§ ouitb Bou  Pin No. 6  ± 3o°.

WARNING:

PvooSL#g;;;;;;;;;;gL:Sf,:t!#Z€:%#%opb:#ec;#b,tu°be:#%:#%nupf°::,`:::rdSa%a'x°,fmpu':°Rnaa,L¢#%„':4fcrvuno,:%c°"orgc]d6,Coxdro



GENERAL  DATA
Focusing   Method
Deiflecting Method
Phosphor      .      .

Fluorescence
Persistence

Faceplate       .       .

CHARACTERISTICS

Electrostatic
Electrostatic
.        .        .    P1
.       .   Green
.      Medium
.       .      Clear

*In  dddition  to   the   type   §bouln,  the   5BP-A  can  I)e   Supplied  with   Seuerdl   other   Screen

Pbospbors.

ELECTRICAL  DATA
Heater   voltage        ........

g:raet::r|:g:i::n:tcj(r#;:[Xa.£atc;1::n£::ct(raopdg:°X.)

BetweenDeflectingplates  1-21.       .       .
Between  Deflecting  plates  3-41.
Deflecting Plate  1  to All  Other Electrodes
Deflecting Plate  3  to All Other Electrodes

Eii

Ei=

B:a::,i:g3i:::22tt:A,I,'8ttfeerrEi::,t::i:;E:::3:B:
Deflecting Plate 32 to All Other Electrodes Except D4
Deflecting Plate 42 to All Other Electrodes Except D3

MECHANICAL  DATA
Minimum  Useful  Screen  Diameter
Bulb.......
Base........

Basing....
Weight  (approx.)      .
Mounting  position     .

41/2  Inches
:       :       :   T42CorEquivalent

Medium  Shell  Magnal  11  Pin
.......     llN

.          2  Pounds
•Any

RATINGS

MAXIMUM  RATINGS (Absolute Maximum Values)
Anode  No.  2  Voltage   ....
Anode  No.   1  Voltage   ......

2,200  Volts
1,100  Volts

Grjd¥:e%[t:jf;g:eeBT::sv¥]a::e.....12:¥:i::

Peak voltage Between Anode No. 2 and Any Deflection plate       550  Volts

TYPICAL  OPERATING  CONDITIONS
Anode  No.  2  Voltage3      ....
AnodeNo.IVoltageforFocus        .      .      .
Grid  voltage  Required  for  cutoff4   .      .      .
Deflection  Factors

Deflecting  plates  1-25      .
Deflecting  plates  3-46      .....

CIRCUIT  VALUES
GridNo.1  CircuitResistance      .       .       .
Deflection  circuit  Resistance        .

2,000  Volts
315   to   562  Volts
-20  to  -60  Volts

dc
dc

dc
dc

70  to  98  Volts    dc/Inch
63  to  89  Volts    dc/Inch

1.5  Megohms  Max.
5.0  Megohms Max.

QUICK     REFERENCE     DATA

Oscilloscope Tube

5"  Direct Viewed
fround Glass Type
Electrostatic Deflection
Electfostatic Fous

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Prepared and  Released By The

TECHNIC:AL  PUBI.ICATIONS  SECTION
EMPO RIU M,  PBNNSYI.VANIA

SEPTEMBER,   1958

PAGE 1  OF 2
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5BPIA
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NOTES:

-;;:::-:-:::::-:..::::.:::::=-;:::----::-::::\:-:-::

Deflecting  Plate  4  iS  Pin  No.  6

2.   Trace  Produced  by  Plates  D3-D4  dlign]  ouitb  Plane   through   tabe   axis   dud_Pin  No.1,  uiitbjn   loo.  _Apg!?   be-.
tu)een  D1-D2   trace  dud  D3-D4  trace  i$  90°   ±   3°.  With  D3  Po]itiue  with  reSpect  to  D4,  the  spot  is  deflected
louiard  Pin  No.1.  With  DI  Posjtiue  with  respect  to  D2,  the  SPot  is  deflected  toward  Pin  No.  4.

3.    ?i:]##dnc#o:nbded,eef]njtti°dnn  %Coroed:eo,%j.tb  decrealin8  Anode   No.   2  Voltage.   In   general,   Anode   No.   2  Voltage

4.   ViJudl  extinction   of   "ndeflected  focused  Spot.

5.    Deflecting  Plates   1-2  dye  nearer  the  Screen.

6.    Deflecting  Pldte$   3-4  are  nearer  the  base.

5BPI

Syludnid  Type   5BPIA  Supersedes  Type   5BP1.



CHARACTERISTICS
GENERAL  DATA

Focusing  Method
Deflecting
Deflection

Types*
5BRP4
5BRP7
5BRP16
5BRP19
5BRP25
Screen.     .
Faceplate .

Method     .     .     .
Angle  ( Approx.)

Fluorescence
White

Blue-White
Purple
Orange
Orange

Phosphorescence
White
Yellow

Orange
Orange

* In addition to the types shown, the 5BRP- can be
supplied with several other screen phosphors.

ELECTRICAI.  DATA
Heater voltage ..........
Heater current ..........
Direct Interelectrode Capacitances  ( Approx. )

CathodetoAll otherElectrodes.     .     .
GridNo. I to All otherElectrodes.     .

MECHANICAL  DATA
Minimum useful screen Diameter    .    .
Bulb............
Bulb Contact  ( Recessed Small Ball Cap)
Basel............

Basing...........

Weight...........

.   Electrostatic
•     .  Magnetic
•...    70Degrees

Persistence
Medium

Long
Very Short

Long
Long

.   Aluminized
Clear,Spherical

6.3  Volts
.     0.3±10%  Ampere

3   lLvf
6.5   I'prf

41/4  Inches
J391/2R

J1-22
E9-37
9HT

1  Pound

RATINGS
MAXIMUM  RATINGS   (Absolute  Maximum  Values)

Anode voltage  .........
Grid No. 4 Voltage  ( Focusing Electrode)
Grid No.  2  Voltage    .......
Grid No. 1 Voltage

Negative  Bias  value    .....
Positive Bias value ......
Positive  peak  value    .....

•     .        10'000Volts
-550 to +1100  Volts

770  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode .

TYPICAL  OPERATING  CONDITIONS5
Anode  voltage  ...........
Grid  No.  4  Voltage  for  Focus2    .....
Grid  No.  2  Voltage    .........
Grid No.  1 Voltage Required for Spot Cutoff .
Line width  "A"3   ..........
Spot position  (Undeflected) 4  ......

CIRCUIT  VALUES :
Grid No. 1 Circuit Resistance  .

180  Volts
180  Volts

.           8000  Volts
-50 to +350  Volts

300  Volts
.-15 to45  Volts

.014  Inch
1/4  Inch

1.5  Megohms Max.

OuloK   R[F[RENOE   DATA

Radar  Indicator  (5BRP7)
Monitor  Tube  (5BRP4)
5"  Direct  Viewed
Round  Glass  Type
Spherical  Faceplate
Aluninized  Screen
Magnetic  Deflectiofl
Electrostatic F-
7/8  Inch  Neck  Diameter
6.3  Volt-300 Ma Heater
Short  Length
Light Weight

SYLVANIA
ELECTRONIC  TUBES

A   Divisioa   of
Sylvania  Electric   Products  Inc.

PICI+URE TUBE OPERATIONS
SENECA FALI.S, NEW YORK

Pretlared  and  ReleaJed  By  The
TECHNu=AL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

MAY,  1961

PAGE   1   OF  2

File  Under
SPECIAL  AND  GENERAL  PURPOSE

CATHODE RAY "BES



SYLVANIA

5BRP4

5BRP-*

PAGE  2

NOTES:
1.  A  SocheS  ouitb  a  center  opening  to  clear  the  lubul¢16on  mttsi  be  aesed.  Care  Sbottnd  be  exercised  io   dwoed  dd!mage  lo

Sbe tttbulation.

2.  WiSb Grid No.1 Voltage edjaesied So  give an anode curent of loo p4.

3.  MeaSured Per M4l-E-1  Spec6ficat6ons ¢t an anode current of 100 p4.

4.  With lbe tttbe  §bielded, ike  center  of ibe undefoected, f oceeled  §poS  w{u i all avitbin a cdrcl,e  of  ly!4  inch redStts  concentric
u)iib lbe  ce"Ser of lbe Seebe I ace.

5.Tbb%%:P%69n¢%:2b5e;%%%%#bdee%;%s¢:inotu',yddbd?:%pd,otfecdrlentden5dyispermittedioriJeioobigb.Topieuent

WARNING:

i;ro:yerr%mtg¢:6°ttf;bb¢¢Se},d#ffe8%oypbere¢%edce:;arb%b°er,°bt::ttdb8eal%%u°fsa`ct%#ed,¢Sn%fmpue%°R#etdav%nyofdre°mv£,r%}g°e%erd]e6X,#durueal¢%,
u]bicbeuer 4S less.

DIAGRAM  NOThs :
1.  Reference line is d,etermii!ied by the Poiml where lending edge of ]EDEC G-123 refererice lie gafl}ge w4u Slop.-;. -;:I-;-;';av;':;; ;I;.i-;.;;;)--;a: -r-;iE;-;;6;;;e;;;;; ;ttb°; a;;s, nib mid-plo;e between ;ale-Pins No. -1 and No. 9,      +:i

± 10 degree].
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CHARACTERISTICS

GENERAL  DATA
Focusing  Method       ........
Deflectjon  Method   .

Types*          Fluorescence       Phosphorescence
5BTP 1                    Green
5BTP2               Blue-Green
5 BTP7              Blue-White
5BTP11                     Blue

Faceplate.....
#In  addition  to  the  types

screen  phosphors.

Green
Yellow

.     Electrostatic

.     Electrostatic
Persistence

Medium
Long
Long
Short

.      .      Clear,Flat
shown,  the  5BTP-  can  be  supplied  with  several  other

ELECTRICAL  DATA
Heatervoltage    .     .     .
Heater  current     .........
Direct lnterelectrode Capacitances  ( approx. )

Cathode to Allother Electrodes    .     .
Grid No.  1  to All Other Electrodes    .
Dl   to  D2      .........
D3   to  D4      .........
Dl  to  All  Other  Electrodes     .     .     .
D2  toAllotherElectrodes     .     .     .
D3  toAllotherElectrodes     .     .     .
D4  toAllotherElectrodes     .     .     .

MECHANICAL  DATA
Minimum useful screen  Diameter      .
Bulb...........

Bulb Contact  ( Recessed Small Ball Cap)
Base  (Small Shell Duodecal  12-Pin)     .

6.3   Volts
0.6 ± 10%  Amperes

41/2   Inches
LEA-407  or  Equivalent

J1-22
812-45

Basing.............
Bulb Contact Aligrment

T1-22 Contact Aligns with D1-D2 Trace.
J1-22 Contact on Same Side as Pin No. 4

Base Aligrment
D1-D2 Trace Aligns with Pin No. 4

and Tube Axis    ........

See Diagram

± 10  Degrees

0 ± 10  Degrees
Positive  Voltage  on  DI  Deflects  Beam

approximately  Toward  Pin  No.  4
Positive  Voltage  on  D3  Deflects  Beam

approximately  Toward  Pin  No.  1
Angle Between D3-D4 and D1-D2 Traces     ....               90 ± 1  Degrees
Deflection  Plates

D1-D2  are  Closer  to  Screen
D3-D4  are  Closer  to  Base

Weight  ( approx. )

RATINGS

MAXIMUM  RATINGS   (Absolute  Maximum  Values)
Anode  No.  2  Input        .......
Anode No.  3  Voltage    .......
Anode No.  2  Voltage    .......
Ratio Anode No. 3 to Anode No. 2 Voltage
AnodeNo.1  (FocusingElectrode)  .     .     .

2  Pounds

6 Wats
4400 Volts   dc
2700  Volts   dc

2.1  Max.
1100  Volts   dc

QUICK   REFERENCE    DATA

0scilloscope  Tube
5"  Direct  Viewed
Round  Glass  Type
Flat,  Clear  Faceplate
Short  Length
Electrostatic  Deflection
Electrostatic  Focus
Post  Deflection  Accelerator
High  Deflection  Sensitivity

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products  lac.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret}ared  and  Rele4Ied  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

APRIL,   1960

PAGE   1   0F  2

File  Under
SPECIAL  PURPOSE

CATHODE  RAY  TUBES



SYIVANIA

5BTP1

5BTP*

PAGE 2      MAXIMUM RATINGS  (Absolute Marimunl Values)   (cont'd)

Grid  No.  1  Voltage
Negative Bias value      ................
Positive  Bias  value  .................
Positive peak value  .................

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During warm-up period Not to Exceed 15 seconds    ....

HcateArf%s]:]qvue£#tinie¥fam::Pfaptefin°de  :   :    :    :   :   :   :   :   :   :
Peak Voltage Between Anode No. 2 and' Any

Deflection plate   ..................

TYPICAL  OPERATING  CONDITIONS
Anode  No.  3  Vohage       .................

A:i:#o:.|2vT|o.tat;g:.rf..Ls:    :    :    :    :    :    :    :    :   :    :    :    :    :    :
Grid No. 1 Voltage Required for cutoff 1     ...........
Deflection Factors

Deflection Plates D 1 -D2
Deflecting Plates D3-D4

Spot  position2    .....
Useful  Scan

D1-D2......
D3.D4......

140 Volts  dc                 ®
0  Volts   dc
2  Volts

450 Volts
140  Volts
140  Volts

600 Volts

..................         81tol09Volts   dc/Inch
•..................     43to58Volts   dc/Inch
..................  Withinal5mm   Square

...............  Fullscteencoverage

........    4  Inches  -Centered  with  Respect  tothetubeface

CIRCUIT  VALUES
Grid No.  1 Circuit Resistance   ....
Deflection circuit Resistance3   ....

1.5  Megohms
1.5  Megohms

NOTES:
1. Visttal exinction of ibe edefoecied i octtsed Spot.
2.  WiSb the tttbe §bielded and ouilb drl defoecSion PlateS coavaecied io Anode No. 2. I;imi¢ Square  cenlered on tt4be face

wiib the §ede] Pardrlel to defoection arei.
3.  It is recommend;ed lbat the  defoecting  electrode  circaciS rel¢Siances be approximately eqttal.

OUTLINE I
11-I
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DESCRIPTION

The_Sylvania Types 5CEP11 and 5CEP16 are 5-inch diameter Cathode Ray Tubes designed

i:rpiTjgt|o;ess°r'e:t;i:cntivpei;:°giape}£Ch:::0:lei:t:o:tna:ich
if.t

;i:ii;[`r::i.in::ij:;o|i:il;!jp,ill:I:nsd:tic:e;;r|::a:si:,g2:s:E'.:.iti¥ih=hn|:To:;,ii:ai;htl:c:Ea::at:y;pnseEi::ildtErgj

CHARACTERISTICS

GENERAL  DATA

I;°ecflues;tnj8nMriteht::d  .   :   :   :
Deflection Angle  (Approx.)

Phosphor*.......

Fluorescence....

Persistence....
Faceplate.......

5CEP16
P16

urs:Sol::i::tfgyj:#e:tp£:tn,S:anndn`anr€

Violet and
Near Ultra-Violet

Electrostatic
•   Magnetic
.    .    .        42Degrees

5CEP11
Fine Grain

Pll,
Aluminized

Blue

.   .    Extremely short           Short
Gray, Non-Browning Optical Glass

*In  addition  to  the  types  shown,  the  5CEP  can  be  supplied  with
several other screen phosphors.

ELECThlcAL  DATA
Heater  voltage      ............
Heater  current       ............
Dfre%r[£:terico[.ec[trt:di[f8tahc:traEf::tr(oAdpe€r°X..)

Grid No.  2 to All other Electrodes       .
Cathode to All other Electrodes        .   .

MECHANICAL  DATA
Minimum useful screen Diameter    ....
Overall Length
Bulb Diameter
Anode Terminal
Base....
Basing         .    .    .

a
6.3  Volts

0.6 ±  10 % Ampere

;::

434 Inches
.........           13±%Inches
•........         5}4±ji6Inches
16" HV Cable,  Corona Protected

86-63
12Q

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)

€:i:dfr¥.O;t{€:cu;,  iv;it;g;   .   :   :   :   :   :   :   :   :   :   :
Grid  No.  2  Voltage       ..............
Grid  No.  1  Voltage

Negative  Bias  value      ............
Positive  Bias  value        ............
Positive  peak  value       ............

Peak Heater Cathode Voltage
HeatBru¥:i:¥V:r¥5:tu:pe:poee:I:o:£[ri°?t:ta:.h°.d:   .   .   .

After Equipment warm-up  period     ....
Heater  positive with  Respect  to  cathode      .    .    .

22,000
5000
600

180  Volts  dc
0 Volt
0  Volt

450  Volts
180  Volts
180  Volts

QUICK   REFERENCE   DATA

El#5#eLsionleut*oi:tEube
5-Inch,    Flat,    Optical    Glass

ci:::ep#ne.Browning  Faceplate

Ei=ern:::dF!::eeErain  screen

#::::tsitcat?ceE:citi:n
No Ion Trap

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;col  Publ;cat;on

JUNE.   1964

PAGE  1  OF  2
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SPECIAI.  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLYANIA

5CEP11

5CEP16
PAGE  2

TYPICAL  OPERATING  CONDITIONS

8:;:dfry.°;t&us.) Voita.ge.1  .   :   :   :   :   :   :

g::g ¥:: : ¥:::a#evoit.ag.e2.   :   :   :   :   :   :   :
I.ine width3          .............

CIRCUIT  VALUES

Grid No.  1  Circuit Resistance      ......

10,000
2070-2370

300
-40 to -65

0.0015

20,000 Volts
4140-4740 Volts

300 Volts
-40 to -65 Volts

0.0015  Inch

1.5 Megohms Max.

NOTES:
1.Tmbeenfer#dtb:¢°fo:u!°#o5d##£;]oynJb(##:ccfdopc#!)[ebe°fu:e5d;lJ.aduerc'geCurrent.Duelolbeexlremefroeu"fof113eline,itisrecorm.

2.  ViS"al  extinction  of undefoected  focused  S|iot.

3.  Line  width 7neaJured  dt  5  ilid by ike  Sbrinhing rafter melbod.

WARNING:

Zir,¢by;sr:ud}:i;:Mops:;i:'t!jnftmb%bbeerntebc%#et£%%:i:tctdugr:;fl:'#::!#udma%8%ef%mr:°d#d#;o#%g%frf°#or:Jo°%e,:I,%b°;#reev::C,',0;:s:.dn8e

OUTLINE

®

V

DIAGRAM  NOTES :
1.  Yoke Rjeference  Line is the Plane where  a  1.50di'  +  0.003" , -0.000"  I.D. Ring Gage  will |lo|].
2.  Molded  Anode corinector aligunerll wilb uacdnt pir} Position No.  3  has angular tolerance  of ±10°  measured dbottl the tube  axis.         U



liil

Eil

GENERAL  DATA
Focusing Method  .
Deflecting Method
Phosphor       .     .     .

Fluorescence  .
Persistence      .

Faceplate

CHARACTERISTICS

.     .     .   Electrostatic

.     .     .   Electrostatic
..........       P1

....    Green
.............      Medium

..........       Clear

ELECTRICAI.  DATA
Heater voltage  ............
Heater current  (approx.)   .......,
Direct  Interelectrode  Capacitances   ( approx. )

Cathode to All other Electrodes     ...,
GridNo.1  toAllotherElectrodes     .     .     ,
Between Deflecting plates  1-21  ....,
Between Deflecting plates 3-41  ....
Deflecting Plate  11  to All Other Electrodes
Deflecting Plate  21  to All Other Electrodes
Deflecting Plate  31  to All Other  Electrodes
Deflecting Plate 41  to All Other Electrodes

MECHANICAL  DATA
Minimum Useful Screen Dimension  ( Diameter )
Bulb Contact  (Recessed Small Ball Cap)   .     .
Base  (MediumshellDiheptal  12-Pin).     .     .
Basing.............

.  41/2  Inches
J1-22

812-37
.14J

RATINGS
MAXIMUM  RATINGS   (Design  Center  Values)

Anode No.  3 Voltage      .......

A::g:¥:::V:i::g:     :    .......
Grid No.  1 Voltage

Negative Bias value     ..........,
Positive  Bias value       ..........,
Positive  peak value     ..........,

Peak Heater Cathode Voltage
Heater  Negative  with  Respect  to  Cathode
Heater  Positive  with  Respect  to  Cathode

peakxno±aAgeny8%5Efl%c=%opdL=tFo.`2.......

200  Volts  dc
0  Volts  dc
2  Volts

125  Volts
125   Volts

500  Volts

RECOMMENDED  OPERATING  CONDITIONS
Anode No.  3  Voltage      .............     4,000   Volts  dc
Anode No.  2  Voltage      .............     2,000   Volts  dc

8:£°ddeN¥°i [v¥i°t]at:8eReaui;ed.foi c.utjff2.    ..    :    :    ..    2;6 :: £38  ¥:i::  g:
Deflection Factor

Deflecting plates  1-23  .............     92   Volts  dc/Inch
Deflecting plates  3-44  .............     78  Volts  dc/Inch

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance .
Deflection Circuit  Resistance   .

1.5  Megohms Max.
5.0  Megohms Max.

QUICK   REFERENCE   DATA

Special  Pur'pose  Tube
5"  Direct Viewed
Round  Glass Type
Electrostatic  Deflection
Electrostatic Focus
Post Deflection  Accelerator

03D'

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK

Prebared  and  Released  By The
TECHNICAL PUBLICATloNS  SECTION

EMPORIUM,  PENNSYLVANIA

JULY,  1954



SYLVANIA

5CPIA
5€P7A,  5CP11A

50P12

NOTES:
I. Defoeciing Plate 1 is Pin No.11

g:#:::%3;:;:;#j:#::;0
Difoectiwig Pl:ate 4 i] Pin N o. 8

2. Vi§t4al extinction of undefoected focttsed Spol.
3.  Defoecling Plate$  1-2 are nearer lbe  Screen.
4. Defoecing Plates 3-4 are nearer the bale.
5.Tpofaet,eu#;2es#b!rn°i#3b]fo:ff#e#.%u##rdteo;:rba:!e¢]b#e°a:'u°r:#nd8b¢ot:#¢'b%ybueaar!¢,f:°p#ntb5e]'or%eeg%S:u¢Caepd(boynd,eafronec']ened8e

```                                                                                                                                                                                                                                                                                                                                                                                                                                                   `_

S53005

50P7A
The Sylvania Type 5CP7A  is identical to the Type  5CPIA  except  it  has  a  blue-white  fluorescerice,  yellow  phos-

phorescence, long persistence phosphor.

50P11A
The  Sylvania  Type  5CP11A  is  identical  to  the  Type 5CPIA except it has blue phosphor and a short persistence.

5CP12
The Sylvania Type  5CP12  is identical  [o  the Type  5CPIA except  it has  an orange phosphor  and  a medium long

persistence.



DESCRIPTION
Sylvania 5CVP- is a compact, rectangular, direct view cathode-ray tube designed primarily
for use in airborne equipment. It features a high quality, nearly flat pressed faceplate, a high
resolution electrostatic focus gun, 54 degree magnetic deflection, and neck diameter of .840
inches. Its encapsulated leads permit operation at high altitude, and it will withstand a wide
range of temperatures.

CHARACTERISTICS
GENERAI.  DATA

FocusingMethod      .     .     .
Deflectjon Method   .     .   `.
Deflection Angles  ( Approx. )

Horizontal....
Vertical.....
Diagonal.....

Phosphor
Types*         Fluorescence      Phosphorescence
P 1                           Green

Electrostatic
•    Magnetic

.     .     .       52Degrees

.     .     .      27Degrees

.     .     .       54Degrees

Persistence
Medium

P7                    Blue -White                  Yellow                       Long
P 19                       Orange                      Orange                  Very Long

Faceplate     .........      Spherical, Clear, Pressed Glass
* In addition to the types shown, the 5CVP- can be supplied with

several other screen phosphors.

-`  ELECTRICAL  DATA
Heater voltage     .........
Heater current     .........
Direct Interelectrode Capacitances  ( approx. )

Grid No.  1 to All   .......
Cathode to All   ........

6.3  Volts
0.3 ± 10%  Amperes

12.0  ##f
9.5  wl

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Maximum Assured)

Horizontal.............
Vertical......I
Diagonal.......
Area........

Bulb..........

Bulb contact   .......
Base..........

Weight  (Approx.)   .....

4  Inches
2  Inches

4 1/8  Inches
7.4  Sq.  Inches

C39 Exp. 3 or equivalent
.    Special  Molded  Lead

Special Encapsulated Base
with Color Coded Leads

1 %  Pounds

RATINGS

MAXIMUM  RATINGS   (Absolute Maximum Values)
Anode voltage   ...........
Anode  Input      ...........
Grid No. 4 Voltage  (Focusing Electrode)   .     .
Grid  No.  2  Voltage    .........
Grid No. 1 Voltage

Negative Bias value     .......
Positive Bias value  ........
Positive peak value  ........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode  .

Altitude.............
Operating Temperature Range  ......

4500  Volts   dc
6 Watts

-500to+1100  Volts   dc
550  Volts   dc

165  Volts   dc
0  Volts   dc
2  Volts

180  Volts
180  Volts

70,000  Feet
.   nd5to+85  Oc

QUICK   REFERENCE   DATA

Indicator Tube
2% x 4% Direct Viewed
Rectangular Glass Type
Magnetic Deflection
E lectrostatic Focus
Encapsulated Leads
.840 0.D. Neck Diameter

SYLVANIA
ELECThoNIC  TUBES

A  Division  of
Sylvania  Electric  Products  lnc.

PICTURE TUBE OPERATIONS
SENECA FAI,LS, NEW YORK

Pret)4Jed  and Relea]ed  By  Tbe
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

APRII.,   1960

PAGE   I   OF  2

File  Undo+

spEaAL AND  GENERAL puRpOsE
CATHODE  RAT TUBrs



SYLVAN[A

50VP1

5BVP7      5CVP19

PAGE  2

TYPICAL  OPERATING  CONDITIONS
Anode voltage   ..........
Grid No. 4 Voltage ( Focusing Electrode) 1  .
Grid No. 2 Voltage      ........
Grid No.  1  Voltage2    ........
Modulation3..........

Line Width3

4000  Volts   dc
Oto+120  Volts   dc

300  Volts   dc
-15 to 45  Volts   dc

15  Volts   dcMax.
.006  Inches Max.

NOTES:
1.  T be  horizontal defoeclioro current 6§ a triangular oud"e I orm of  1/4  CPS  at an ¢mplinde  Sttfficien¢ io  scan 33M4 iacbeS._

The uertScdl d,efoeclion curreavl i] a Sow tooSb of  1 / 120  CPS  a}l  an amp14t¢4de  Saefficiemi  to  Scan  15M8  inches. The  co_nlr?_I

givd  uolid;ge  ir  edjtt§ted  to  prodece  a  Spot  barely  ui,sible  io  din  16gbiing  conditions.  T_be. beam .il  pe:iodic.ally-unblanleed So zero bids f or a Period of  500  pJecs at a repe¢ihon rate  of  200 -1000  PPS. The foctt]  electrode voltage

i or belt focttS under ¢bese Pulsed conditions  Iball be  as §Pecifed.

2.  V6Sttal extinction of edefoected I octtled Spot.

3.  Measured at a beam current  of  10  |w4, a;nd in accordance with MI.L-E-1  §PecifroationS.

I,

1=

u
DcOO,,

OUTLINE  NOTE:
1.Fef:reaceliaeisdeteminedbyibePlaneevbereag¢ttge1.000+:%o3oI.D.ed2''longouillSeatagain„tbebulb

body.



GENERAL  DATA
Focusing  Method  .
Deflection  Method
Phosphor*

Fluorescence  .
Phosphorescence
Persistence      .

Faceplate       .     .     .

CHARACTERISTICS

...........   Electrostatic

...........   Electfostatic

PI             P2               P7              Pll
Green        Green      Blue-White       Blue

Green          Yellow
Medium       Long            Long            Short
.............      Clear

*In addition, the 5DEP -can be supplied with several
other screen phospors.

a

ELECTRICAL  DATA
Heater voltage ..........
Heater current ..........
Direct Interelectrode Capacitances  ( Approx. )

Grid to All Other Electrodes ....
BetweenDeflectingplates 1-2    .     .     .
Between  Deflecting  plates  3-4.     .     .
Deflecting Plate 1 1 to All

Other  Electrodes  ......
Deflecting Plate 2 1 to All

Other  Electrodes  ......
Deflecting Plate 3 1 to All

Other  Electrodes  ......
Deflecting Plate 41 to All

Other  Electrodes  ......

MECHANICAL  DATA
Minimum  Useful  Screen  Diameter  .     .     .
Bulb.............

Base  (SmallshellDuodecal 12-Pin).     .     .
Basing............
Weight  (Appfox.)     ........

QUICK   REFERENCE   DATA

0scilloscope  Tube
5"  Direct  Viewed
Round  Glass  Type
Electrostatic  Deflectiofl
Electrostatic 'F-s
High  Deflection  Sensitivity

6.3  Volts
:     :     :     b.6±1o%Ampere

6.0   prprf

3.5   u.IJf
3.0   prl}f

10.0  „prf

6.5  prltl

1.5  wi

5.0   ILILf

41/2  Inches
J42J

812-43
12E
11/2  Pounds

MAXIMUM  RATINGS   (Absolute  Maximum  Values)
Anode  No.  2  Voltage     .........
Anode No.  1 Voltage ..........
Grid Voltage

Negative  Bias value    ........
Positive Bias value .........
Positive peak value      ........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode .
Heater positive with Respect to cathode.    .

Peak Voltage Between Anode No. 2 and
Any  Deflection  plate    ......

TYPICAL  OPERATING  CONDITIONS
Anode No.  2  Voltage  2  .........
Anode No.  1  Voltage for Focus    ......
Maxinum Grid voltage Required for cutoff3     .
Deflection Factor4,5

Deflecting plat.es  l~26  ........
Deflecting plates  3-47  ........

Spot position  (Undeflected) 8  .......

CIRCUIT  VALUES
Grid circuit Resistance  .........
Deflection  circuit  Resistance  .......

2750  Volts               dc
1100  Volts                dc

220 Volts               dc
0 volts              dc
2  Volts

140 Volts
140  Volts

550  Volts

.           2000  Volts               dc

.340 to 640  Volts               dc
-90  Volts              dc

.    48to64Volts    dc/Inch

.     27to37 Volts    dc/Inch
10 rum            Max.

1.5 Megohms Max.
5.0 Megohms Max.

D3D4

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

plcruRE TUBE OpERATloNs
SENECA FALLS, NEW YORK

PreD4red   and   ReLeaLied  By  Tbe
TEC:HNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

OCTOBER,   1961

PAGE   1   OF  2
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CATHODE  RAY TUBES



SYLVANIA

5DEP1

5DEP-*

PAGE  2

NOTES:
1.  Poll,ti,ue  uoltcige  on  D1  (Pin No.10)  will  moue  SPot  approximately in directi,on of Pi,n No. 4.

Positiue uoltdge  on D3  (Pin No. 6)  wi,ll moue  5Pot approximately  i,n direction  of Pi,n No.1.

2.  Brilliance  cnd  definition  decreaSe  with  decreasing  Anode  No.  2  Voltdgef.  In  general,  Anode  No.  2  Voltage  Should  not
be  leff  than  1000  uoltJ  for  the  Type  5DEpl   and  not  lef]  tbctn  1500 uolts for  the Types  5DEP2,  5DEP7 , cnd  5DEP11.

3.  Vist4al  extinction  of  ttndeflecied  foct4Sed  ]Pot.

4.  Angle  between  trace  Prodztced  by  Plates  D1-D2  and  the  Plane  tbrot4gb the tttbe  axi,S  and Pi,n No. 4 does not exceed loo .

5.  Angle  between  D1-D2  irate  a;nd  D3-D4  trace  dl  90°   +_  |°.

6.  Deflecting Platef 1-2 are nearer the Screen.

7 .  Deflecting PlateJ  3-4 are nearer the base.

8.  With the  lttbe  lbielded a;nd w4tb  all defleciion PldteS  connected to  A2, the SPot Sbdll i all within a lqttare,10 mm on a §ide,
centered owl,ib  reSpect  to  lbe  i ace  and  with  the  §i,deS  Parallel to  lbe  defoection  axeS.

OUTLINE

DIAGRAM  NOTE:
1.  Dimenlions  are  in incbe§.



CHARACTERISTICS

GENERAL  DATA

Bo:cfiu:s::::gM##e:sd(Ap:r;x.)
Type5Sf)KP4

5DKP11
5DKP15

5DKP16
5DKP24

Fluorescence
White
Blue
Green

.Bluish  Purple  (U.V.)
Green

•    .    .   Magnetic
•    .    .   Magnetic
•.....    53Degrees

Persistence
Medium Short
Medium Short
Visible:  Short

U.V. :  Very  Short
Very Short

Short
*In  addition  to the types  shown,  the  5DKP-  can  be supplied  with
several   other   screen   phosphors.     All   screens   are  aluminized.

ELECTRICAL  DATA
Heater  voltage      ............
Heater  current       ............
Direc:a:Etoe5:i:tLo,leo:a:raii|teacnt::sde(sAp?r:x..)

Grid No.  1 to All Other Electrodes   .   .

a

iE

MECHANICAL  DATA
Minimum useful screen Diameter    .   .

B:[Bi€:[n8:ter(ai'e:eesns8ihsm;||.Ball.C;Pj
Base  (Medium Shell Octal  5-pin

or  8-pin)      ...........

B:;ing.    .    :    :    :    :    :    :    :    :    :    :    :    :    :

6.3  Volts
0.6  ±  10 9?a Ampere

5  lJV[
8  lllJf

4% Inches
11% Inches

J 1-22

88-11,  88-65  or 85-80
......          5AN
•.....    J393/2L

RATINGS
MAXIMUM  RATINGS  (Absolute  Maximum  Values)

Anode  voltagel     ..................
Grid  No.  2  Voltage       ................
Grid No.  1  Voltage

Negative  Bias  value     ..............
Positive  Bias  value        ..............
Positive  peak  value      ..............

Peak Heater-Cathode Voltage
Heater Negative with Respect to cathode     .....
Heater positive with Respect to cathode   ......

TYPICAL  OPERATING  CONDITIONS
Anode  voltage2     .............

§§i#:I:gttio°¥(:i:n§g:nflt:ct:d)5

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance    .......

8800 Volts           dc
770 Volts           dc

180  Volts            dc
0 volts           dc
2  Volts

180  Volts
180 Volts

.    .         8000 Volts

.    .            250Volts

. -30 to -75  Volts
136  ±  15  % Ma

9mm
.16 mm

1.5 Megohms Max.

QUICK   R[FER[NCE   DATA

5DKP4     -Monitor Tube
5DKP11   -Photo Recorder

;3K:i:)
-Flying Spot Scanners

5"  Round  Glass  Type
Aluminized  Screen
Magnetic  Deflection
Magnetic  Focus
High  Resolution

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvaflia  Electric  Products  Inc.

PICTURE  TUBE  OPERATIONS
SENECA  FALLS,  NEW  YORK

Pr®ared a;nd Reled;red By The
TECHNICAL  PUBLICATIONS  SECTION

EMPORIUM.  PENNSYLVANIA
MARCH,   1962

PAGE   1  OF  2
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SYLYANIA

5"P4
5"P.*

PAGE  2

NOTES:
1.  The  Product  of the  anode uohdge  arid the  dverdge  anode  current  Sbould be  li7nited to 6  watts.

2.  Brilliance and defroi¢ion decredle wilb decreasirig anode uohage.    In general, the anode uohage Sbould not be less than 6ooo Volts.

3.  Visual  extinction  of undefoected  focused  Spot.

4.Fa°#JEay#„ft°dcnu;ecf°:]omNr°;f:r°e6„c°erijenqeu;Zo%ere#te;i;tl¢bjrtbgeapGer:uda#,°o.2]3%:°j]##gees:d]uJtedtoproduceanacceleratorcurrentof20oudmp$

5.  The  ceriter  of the  undefoected  unfocuJed  Spot  will  fall  witbiri  a  circle  of 9  mm  radius  ceritered  on  the  tul)e  face.

6.  Measured iri  accordance  with  MIL-E-1  5Pecificdlion, at anode  current  of 200  |j,a.

OUTLINE

DIAGRAM  NOTES:
1.  R%#,reS##,  !#ng:;t#J§tdec'0%eun:i ebdu#by. P°Siti°n  Where JEDEC  Gdtt8e  No.124  (a  cylinder  1.430"   +   .0o3"   -   .ooo"   ID  and  2"  long)

2.T,fieerp;nd:ee;%°%!e#b;b%ubte,db;i;udb:daxp;;Sfi°io5o.ma%oadreytefrr%ntah]ejsp'odnn:a'%°5:d8!otfetutbuebeajaxp;jsn%.a5n.°deteminalbydnan8ular

e

u



CHARACTERISTICS

GENERAL  DATA

E°ecflues;:£8nMritehtE:d  .   :   :   :   :   :   :   :   :   :   :
Deflection  Angle  (Approx.)    .......
Phosphor..............

Fluorescence...........
Persistence............

Faceplate..............

ELECIRICAL  DATA
Heater voltage      ............
Heater current       ............

9,eraetc:ra:¥t:e;¥::tprAo:die:i:r;CE].;:;t:;Sd.{f.Pjr:.X..i

Grid No.  1 to All Other Electrodes   .    .
External Conductive Coating to Anode2

MECHANICAL  DATA
Minimum Useful Screen Diameter

(Maximum Assured)         .......
Area...............

Neck I.ength      ............
Overall Length       ...........
Bulb................
Bulb Contact  (Recessed Small Cavity Cap)
Base...............

3;a:i3gt  (A;plo;.).    :    :    :    :    :    :    :    :    :    :

. Electrostatic
•   .  Magnetic
•....   53Degrees

Aluminized  P4
.   .   .    White

Medium Short
Spherical,  Clear

.    .           6.3Volts

:-|6%e=o:d3°Ampere

5   FLFL[

6  lLV[
.    .          400  ull£

200 „Hf

....          4%Inches

:   :   :   :         5%TS;q6:fc]hnecshes
8% +  % -  7f6 Inches
I...  J39|/2P
•...       J1-21

87-183  or 87-208
....          8LV
....          11/4Pounds

Max.
Min.

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values) Grid Drive Service
Maximum Anode voltage       ........

griindiRu.T4A;:ft:gveo(;a.g.eusin; i,e:tr.od.e).   :   :
Grid  No.  2  Voltage      ...........
GrfdNNe%.at[£v¥°±::8eva|ue.........

Negative  peak value    .........
Positive  Bias  value       .........
Positive peak value      .........

Peak Heater-Cathode Voltage
HeatBruTii!a.#f,itu:E::ee:rii:t.nt:ti:t.ho.d:

Heat?rftf:s:ti::P=i:EtRYsapre:;ut3E;rtihoodde.

•...    12,000Volts
....        8000Volts
-550 to  +1100 Volts
....           550Volts

....            155Volts

....           220Volts
0 Volts
2  Volts

450 Volts
200 Volts
200  Volts

TYPICAL  OPERATING  CONDITIONS, Grid Drive Service

n Anode  voltage       ...........
Grid No. 4 Voltage for Focus         ....
Grid  No.  2  Voltage      .........
Grid No.  1  Voltage Required for Cutoff3

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance    .....

.    .10,000Volts
0 to +400 Volts
.    .          300  Volts

-35 to  -72 Volts

1.5Megohms       Max.

OUI0It   REFERENCE   DATA

Monitor Tube
5" Direct Viewed
Round Glass Type
Clear Glass Face
Aluminized Screen
Electrostatic Focus
5 3° Magnetic Deflection

Fxote|ron:,Tcr::ductivecoating

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared  drid R!eleaised  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIujvl,  PENNSYLVANIA

JUNE,  1962
PAGE  1  0F  2

File Under

SPECIAL  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

5DLP4
PAGE  2

NOTES:
]#ba!tl;r:a##f:b%u!P#);;to#ae:Seral#tt#d#de!d##Sey:;vbe:%;Seobqeau;:r:err#f#trrrce:#tesi:i:#Zg%ef#bcer°ts:btebebebde,#:e:ret°ferneeasc2,:;a%r°ef„ttbdenrc:'eeqdu2;dStoerSbvr°e]e'a(83e)?f#:]

2.  External conduciiue coatirig mu]l be  groeded.

3.ViJualexlirlctionoffocaeledrd;Ster.ExtinciionofJlationdryfocu§edS|iotwillrequireibatlbeseualuesbe;bout5uoltsmoreriegatitie.

WARNING:

#%%;fd##%s';,°unbe`bj:eJodp`enrffeund%tbbe;gnbeecres;i:yntt°bepr#'de:'ufdd#%::;!°#bd%%ge#efdp%on%'uegefor%6P,#o':v8oei#:,e%P;Si#breev::i:'i°e%.

I,'±%"in,i_R.I                EX"NCAOLAf,°NNGDUCTIVEIII,,€.±+6.O.D.

14£.13=oD 24"R

+-         4:.,R,A
\\2id±t.

II           +-R.          1         87-183/OR

I - 87-208REF.LINE(NOTE2)(NOTEI)8t.:i.:,t.±t.

FUL   SCREEN                                                            i. Rr#.±t.
AREA                                             De2Ooe

DIAGRAM  NOTES :
1.  Refereace line is determirled by Plane C-C\ ]EDEC Gauge No.116 u)berl gauge i] Sedled dga!im cone of bulb.

2.  Pin No. 4 aligns uiitb anode contact U1-21)  within  3o° .

®

u



CHARACTERISTICS
GENERAL  DATA

Fcx:using Method   ............
Deflecting  Method      ...........
Deflection Angles  (Approx.)         .......

Types#
Fluorescence  .
Phosphorescence
Persistence     .

Faceplate       .     .     .

f\

Magnetic
Magnetic
.     .     53Degfees

5FP4A      5FP7A     5FP11A      5FP14A
White   Blue-White     Blue             Blue
White      Yellow         -           Orange

Medium       Long          Short    Medium-Long
•............       Clear

*In  addition  to  the  types  shown,  the  5FP-A  can  be  supplied  with
several other screen phosphors.

ELECTRICAL  DATA
Heater voltage ..........
Heater current  (Approx.)  ......
Direct Interelectrode Capacitances  ( Approx. )

CathodetoAllotherElectrodes      .    .
GridNo.1 toAll otherElectrodes.    .

MECHANICAL  DATA
Minimum  Useful  Screen  Diameter  .     .     .
Nominal  overall  Length     ......
Bulb Contact  (Recessed Small Ball Cap)  .
Base  (Medium  Shell  Octal  5-Pin  or  8-Pin)
Basing............
Bulb..-.-.--._

6.3  Volts
:     :     :     a.6±10%Ampefe

5   lll'E
8wf

41/4  Inches
:     :     :     :             111/8Inches

B:-1.1,L8-6;orE;:33
....            5AN
I...      J391/2L

RATINGS

MAXIMUM  RATINGS   (Absolute  Maximum  Values)

Anodevoltagel     .    .    .
GridNo2Voltage    .    .
Grid No. 1 Voltage

Negative  Bias  Value
Positive  Bias  Value

5FP7A
5FP11A

5FP4A     5FP14A
.....   8800            8800Volts
.....     450               770Volts

Positive peak value     .........
Peak Heater-Cathode Voltage

Heater Negative with Respect to cathode   .    .
Heater positive with Respect to cathode    .    .

TYPICAL  OPERATING  CONDITIONS
Anode voltage2     .........       6,000
Grid No.  2  Voltage    ........          250
Grid No.  1  Voltage3  ......- 25 to -70
Fousjng coil current  (Approx.)4,5120 ± |5%
Spot position  (Undeflected) 6  ........
LinewidthA7 .........     _      _

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance .

140              200  Volts
0                0 volts
2                  2  Volts

200  Volts
200  Volts

1.5  Megohms Max.

QUICK   REF[R[NC[  DATA

5FP4A :  Monitor  Tube
5FP7A,  5FP14A;  Radar

Indicator  Tubes
5FP11A:  Photo  Recorder  Tube
5"  Direct  Viewed
Round  Glass  Type
Magnetic  Deflection
Magnetic  Fc"s

SYLVANIA
ELECTRONIC  TUBES

A  Divisiofl   of
Sylvania  Electric  Products  Iac.

PICIURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret]ared  and  Rele4]ed  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

OCTOBER,   1961

PAGE   1   OF  2

File  Under
SPECIAL  AND  GENERAI.  PUREOSE

CATHODE  RAY TUBES



SYLVANIA

5FP4A

5FP.A*

PAGE  2

NOTES:
1. The Prod%cl  of the ail'lode Voltage  and the  average  anode  current  §bould be limi,led lo 6 watts.

2.  Briuance anddefind6on decrease ouitb decrealing anode voltage.  In  general,  the   anode  uoltage   Sbould  not  be  less  iban
4'000  Volts.

3. Vi,S%al  extinction  of  undefoected focttsed,  SPoi.

4. Tbi!  note  applies  io Type  5FP4A  o_nly. For  spec_imen  fo!uJing. coil  linilgT  ,to.JE,DE€  focuJipg  coil  ¥o.10~5  Pqsit,i:oned,
with  ir  ga£ Lioward  a;i.bode  ray  i_ube`!creep  ;nd  ce?i;r  lipe  ;f   dir.  g?P  31/4 .incpes  .from  r:.feren,ce  I?ne.,The  if l4i,Cfitef a.
current 6; tor  condihon with  c;`mbined Grid No.1  bids  ?oltege.and Ji.leo-Signal,u?liage  adjusted to Produce  a bigbligbt
of  10  f oof  lambeltJ  on  a  37yi8 x 27y{8  inch  Picture  area  lbarply  I oculed  dt  center  of  the  I creen.

5. Tbi] note  applies  io Types  5FP7A, 5_FPllA, 5FP14A.. For  JEDEC  foc.ul  €o.il pro.106 .or  equiraleni, eyjtb  the  Grid Np.  1
uoliage  edj.tilted  to  P;Ofdaece  an  dcceleralor  cgMrent  of  200   prdmpI  and  wi,tb  diStdnce  from  reference  line  lo  center  of  air

gap  eqeeal io  23%4  incbeS.

6. The  center  of  ike  undefoected,  unf ocused  foot  will fall  within a  circle  of  9  mm radius  concentric  wi,tb  ibe  center  of  the
tttbe face.

7.  Mea!ured in accordance with  MIL-E-1  It)ecificdtion, ai  anode   current   of   200   pro.  Tbif   ualue   applies   to   5FP11A   and
5FY14A. Value  for  5FPIA i;I  .020"  Maxi;mum.

OUTLINE

DIAGRAM  NOTES :
1.  Reference line is  determined by Position where  JEDEC  Gauge #124  (a  cylinder  1.430"  +  .003"  -.000"  ID dud 2"  long)

ouill  Seat  dgden]t  cone  of  bulb.

2. The  Pldvyie  tbrottgb  ike  tttbe  axj,I  and  Pin  No.  5  may  Vary  from  the_ Plane  .tbr`o?gb  ibe  tttbf ` axi:  ¢pd  uno_d.e  t`e.rwi~na]
by  awi angular  toirerance  (medSttred  abo%t  the  luke  ax4S)   of  loo .  Anode ierininal  is  on  Sa'me  Side  of  lt4be  aS  Pin No.  5.



EiE

CHARACTERISTICS
GENERAL DATA

£%a::[t:gnMrd:tfgd  .
Phosp]hu%rrc;cencc

Persistence....
Faceplate    .

ELECTRICAL DATA

E::::::::::gce   :    .    .
D'rec6r:3t::eke;]tr6:Ee:aEP]::]t::ndccess (ap.Prax.)    .    .

i;:i:;i:i:i!Bii:;i::;;:i!!i:i:i:i;ii:!i:ii:;i;;

MECHANICAL DATA
Minimum  useful screen Diameter  ......
Base (Small-Shell  Duodecal  lo-Pin)     .....

or  (Small Shell Duodccal  12-Pin)     .
Basing........

Electrostatic
Elcctrostatic

P1
.     .     Grccn

Medium
Clear

43€ Inches
810-75
812-43

12E

MAXIMUM RATINGS (Absolute Maximum Values)

A:38:¥::iv:i::8:   :     :     :     :     :     .......
Gr,dE:es!,:t|ta;::B?::Svvafi:e.

Positivcpeakvalue   .....      :      :      .      .      .

::::I{;i:;i;i:C§tii:::C;wE¥§:t;:;¥jo:tt2:°acn€d:iho%€C

TYPICAL OPERATING CONDITIONS

i:a§:iF£G:ryd:#§t:a2£%rRFe°qcuuLsredforcutoff3
Dcflection  Factor4, 5

8:#:::::83!::::;::,....

A        CIRCUITVALUEs
Grid  circuit  Resistance      .....
DcflectioncircuitRcsjstancc       .      .      .

2750 Volts dc
1100 Volts  dc

140 Volts
140 Volts

S50 Volts

;:8#:g:i::#:::

QUICK    R[F[RENC[    DATA

Special Purpose Tube
5"  Direct  Viewed
Round Glass Type
Electrostatic  Deflection
Electrostatic  Focus

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION PICTURE TUBE
DIVISION

SENECA FALLS, NEW YORK
PT.bar.4 a-d R.I.al.a BI Tb.

TE(HNICAL  PuBIJCATIONS  SECTION

EMPORluM.  PENNSYLVANIA

JULY.   1937

PAGE  I  OF  2



SYLVANIA

EHfl
EHn

5UP11
PAGE  2

NOTES:
]ppoSo:::::¢v:jo,j#,tl¢o:npifnN#;.I::;i;::vv::;:,,:#%;::::,,;::;;:;:;t%:;::nnf:.::

2Bnro€,"b¢ca%]atnbdand`]fiono€o"::I,dsccfroera:;cOu#,b2ede5Cff£J]'nagndA#o°:CLc:f°;b24nv]°!'oaogevoL[,:fgoer%rba,LI,Apnc°Sd;uNp°72a„Vd°;'uaF]::°""

3 .  ViSual (xtirlctiorl of twldcfo¢cted focuscd Spot.

4.AnglebclwccntraccProducedb}PlauSD1-D2andtbePlanetbrougbtbctttbeaxisandPinNo.4doc]not¢xcced10°.

5.   Angle  between D1-D2 tr4cc and D3-D4 trace  it 90°  +_  30.

6.   Defo"ting Plate$  1-2  ajre  riearer  tbc  §crecri.

7 .   Defoecting PlateJ 3-4  arc  n¢arcr  the bale.

EmPI
The Sylvania Type  5UP7  is  identical  to  the Type  Supl  except  it has  a  blue-white fluorcsccncc,  yellow

phosphorescence,  long  persistcncc  phosphor.

5UP11
The  Sylvania Type  5Upll  is  identical  to  the  Type  5Upl  except  it  has  blue  phosphor  and  a  short  per-

sistcncc.



CHARACTERISTICS

GENERAL  DATA

Focusjng  Mcthod       .........
Deflection  Method    .........
Deflectfon  Angle   (approx.)       ......
Types*                                                                  5lh'P I I

Fluorescence......Blue
Persistence......Short

Screen............

Faceplate......:....

Electrostatic
•      Magnctic
•        .             500

5WP15
Blue-Green

Extremely Short
Alumjnized

.     Flat,Clear
*ln  addition  to  the  typei  lboun,  the  5WP-  can  be  supplied  u)ilb  Several

other  Screen  Pbo]Pbors.

a

®

EI.ECTRICAI.  DATA

Heater  voltage         ...........
Heater  current         ...........
Direct  Interelectrode  Capacitances

Cathode  to  All  other  Electrodes       .....
Grid  No.   1  to  All  other  Electrodes      ....
External Conductive Neck Coating to Anode No.  21

MECHANICAL  DATA

Minimum  useful  screen  Diameter      .      .
Bulb Contact  (Recessed Small Cavity Cap)
Base  (Small  shell  Duodecal  7-Pin)     .      .
Basing     .        .        `        .......

Bulb..........

.          6.3   Volts
0.6 ±  1097o   Ampere

......         41/4    Inches

•.....       J1-21

......     87-51

......           12C

C4o  Exp.  14 or Equivalent

MAXIMUM  RATINGS (Absolute Maximum Values)

Anode  No.   2  Voltage         .........
Anode  No.1  Voltage  (FocusingElectrode)         .      .      .
Grid  No.  2  Voltage      ..........
Grid No.  1  Voltage

Negative  Bias  value    .........
Positive   Bias   value    .........
Positive  peak  value   .      .

Peak  Heater-Cathode  Voltage
Heater Negative with  Respect  to  Cathode

During Warm-up  Period
Not  to  Exceed  15  Seconds       ....

After  Equipment  warh-up  period       .      .      .
Heater  positive with  Respect  to  cathode      .      .      .

450  Volts
140   Volts
140  Volts

QUICK  REF[RENO[   DATA

5W'P11-Video Recorder
5WP15-Flying  Spot Scanner
5" Round Glass Type
Flat,  Clear Faceplate
Magnetic Deflection
Ac£::e:aotl;::ti:yFpi
No Ion Trap
External Conductive

Coating on Neck
Ex€eor:figT::]aB¥g

Aluminized  Screen

AIIC

sB                                 12-€

SYLVANIA
ELEcrRONlc TUBEs

A  I}ivision  of
Sylvania  Electric  Products,  Inc.

plcruRE TUBE OpERATIONs
SENECA  FALLS,  NEW YORK

Preoored  end  Relcesed  8g  The
TECHNICAL PUBLICATIONS SECTION

BMPORIUM,  PENNSYLVANIA

SEPTEMBER,   1959
PAGE  I  OF  3



SYLVANIA

5WP11

5WP-*
PAGE  2

TYPICAL  OPERATING  CONDITIONS

Anode  No.   2  Voltage2      ......
AnodeNo.1VoltageforFocus       .      .      .
Grid  No.   2  Voltages         ......
Grid  No.   1  Voltage Required for Cutoff4     .
Anode No.  2  Current

5VI11      .      .      .
5Wrp15.........

Max. Anode No 1. Current
5VIT11       .       .       .
5VI15      .      .      '

Grid  No.  2  Current

CIRCUIT  VAI.UES
Grid  No.   1   Circuit  Resistance      ....

27,000
4200  to  5400

200
42 to -98

20„a
100    „a

1.5    Megohus  Max.

NOTES:
1.  External  conductive  neck  coating  unull  be   grounded.

2.13rillidnce  and  clef roition  decrease  ouitb  decreasing  anode  uoltdge.  In  general,  the  anode  uoltdge  should  riot  be           \}
lesS   iba;n   I.5,000   uolls.

3.  Subject  to  Variation  Of  ±4o%  uiben  Grid  No.  1 Volldge   clitoff  is   desired   at  the   a;4lerdge   cutoff  ayalwe  Of  -10
uoltJ.

4.  Visttal  extinction  of  tindefoected  focused  §Pol.

WARNING:
X-ray radiation shielding may be necessary to protect against  possible  danger  of  personal  injury  from  prolonged
exposure at dose range if this  tube is  operated  at higher than  the manufacturer's  Maximum Rated  Anode Vdtage
or  16,000 volts, whichever is less.

®



§YLVANIA

5WP11

5WP-*
PAGE  3

EXTERNAL     INSULATING    COATING

OUTLINE

/SH"er#RTn"grIA

SMALL     SHELL
DUODECAL
7   PIN   BASE

I_4"±±

%p=:p

\JI-2l
(NOTE  I),5q+5U- 3 Tc - T6

EXTERNAL
CONDUCTIVE
COATING
( NOTE  3 )

REFERENCE   LINE   (NOTE  2)

seeoe3

a

®

DIAGRAM  NOTES:
1.  The  Pldiie  lbroHgb  the  tube  dxiS  diid  udcdiil  Pin  I)osjtion  No.  3   may  Vary  from  the  Plane  tbrolJgb  the  dxi§  and

Aiiode  No.  2  lermitial  by  an  diigalar  lolei.Once  (medlwred  about  the  fiibe  exiS)  of  ±10°.

Aiiode  No.  2  fermiridl  jl  on  Sune  ]ide  df  vacant  Pin  Posjlion  No.  3.

2.  Reference  line  il  determirled  by  the  Plane  C-C'   of  the  reference  lifie  gawge  (]EDEC  No. G112)  when  lbe  gauge
iI   Seated  oil  the   gldSS   cone.

3.  External  condwctiue  codljng  mt"i  be  grounded.



A  Technical  Publieation  of
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PRODUCTS  INC.
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CHARACTERISTICS

GENERAL  DATA

Focusjng  Method     .......
Deflection  Method   .........
Deflection  Angle  (approx.)      .
Types*

Fluorescence   .

Pers i ste nce       .

Screen      .
Faceplate       .       .

a

a

Electrostatic
•    Magnetic
40  Degrees

5ZP15                  5ZP16                  5ZP24
Blue-Green     Violet & Near    Blue-Green

Ultraviolet
Extremely          Extremely          Extremely

Sho rt                  Short                  Short
.       .       Aluminf zed

.....         Clear,Non-Browning

*In.  add.ition   to   the   types   Sbown,   the   5Z,P-   can   be   Sttpplied   with   Jeuerdl   other   Screelt

Pbospbors.

ELECTRICAL  DATA

Heater  voltage        .      .
Heater  current   ......
Djfec€a]t:toes:1::trA°]d[eoi£::Cit]:::reosd{:P.Pf°=. ).     .

Grid No.  1  to  All  Other Electrodes  .      .
External  Conductive Neck  Coating to  Anodel

MECHANICAL  DATA

Minimum  useful  screen  Diameter     .      .
Bulb  Contact  (Recessed  Small  Cavity  Ca,p)
Base  (Small  shell  Duodecal  7-Pin)     .      .
Basing......
Bulb  Contact  Aligns  with  Vacant Pin

Position  No.   3       .....

•.          6.3   Volts
o.6 ±  lot/to   Ampere

8    FLPJf

5     p,FLf

•         500   4quf           Max.
loo   4tprf            Min.

41/4  Inches
J1-21
87-51

12C

± 10  Degrees

RATINGS

MAXIMUM  RATINGS (Absolute Maximum Values)

Anode  No.  2  Voltage   ......
Anode No.  1  Voltage  (Focusing Electrode)
Grid No.  2  Voltage        ......
Grid No.  1  Voltage

Negative  Bias  value   ....
Positive  Bias  value     .
Positive  Peak  Value    .

Peak  Heater-Cathode  Voltage
Heater Negative with Respect to Cathode

During  Warm-up  Pei.iod
Not to Exceed  15  Seconds  .

After Equipment Warm-up Period
Heater Positive with Respect t6 Cathode

.  30,000  Volts             dc

.     7,700  Volts             dc
385   Volts             dc

165   Volts             dc
o  volts            dc
2  Volts

450  Volts
165   Volts
165   Volts

OuloK     REFERENCE     DATA

Flying  Spot  Scanner Tube
5"  Round  Glass Type
Flat Faceplate
Clear Non-Browning Faceplate

¥cac8e%:i:ioDneflj;tj:nE|ectrostatic
Focus

E|xote|ronna|Ttaopnductive  coating  on
Neck

External   Insulating   Coating   on
Bulb

Aluminized Screen

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Pretiared  and  Released  Bay The

TECHNICAL PUBLICATIONS  SECTloN
EMPORIUM,  PBNNSYI.VANIA

SEPTEMBER,   1958

PAGE 1 0F 2



SYLVANIA

5ZP15

5ZP*
PAGE  2

TYPICAL  OPERATING  CONDITIONS
Anodevoltage2    .       .       .
Anode No.1  Voltage  for  Focus  at  Ib =  15  pta
Grid  No.   2  Voltage   .....
Grid  No.  1  Voltage Required  for  Cutoff3     .
Anode  current       ......
Maximum  Anode No.1  Current  at  Ib = 15  +a
Grid  No.  2  Current    .

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance

27,000  Volts
5550   to  7050   Volts

200  Volts
-42  to  -98  Volts

15

25
-15   to  +15

1..5   Megohms  Max.

NOTES:
1.    External   condmctiue  necle  coating  must   be   grounded.

2.    ?r:]'§!j#bn;:  d2nofoodoef iu%;:.n  decredse  u'itb  decredsing  anode  uoltdge.  In   general,  tl3e  anode  uoltdge   Sbould  not  be

3.   Visual   extinction   of   undeflecled  focused  spot.

DIAGRAM  NOTES:

1.    Reference  line  _iJ  de.termined  by  the  Plane  C-C'   of  the  refei.ence  line  gauge  (|FTEC  No.110)  u)ben  lbe   gauge
i]  resting  on  the   glass  cone.

2.  External   conductive   coating  iriusl   lie   groHnded.

WARNING:

eoxrp°#6;,:o:oyod;vac:l;O;:i:°ow:db;;g;eel:felt;b;:S#ed:y:eb:fnoepc:::#td°tpb:;;eecrctdbgdd#ZJttbep°#;bnjuefddcdt'#t8eerr,]°fMpde:2]#ud#2#'eydfrA°nmodper°#§degde

EXTERNAL

INSuLATINC

COATINGCOA I ING\   , Fe ± + -

\5'±+
\I.e

4i.

rM:N
I

USEFUL    SCREEN    DIA _4B'±,i6'7 E X T E F` N A L
CONDUCTIVE
COATING

(NOTE   2)

REFERENCE    LINE

(NOTE    11

L87-5,



Eiil

CHARACTERISTICS

GENERAL  DATA]
Focusing  Method     .      .
Deflection  Method   .....
Types*                 Fluorescence          Phosphorescence
6DPI                         Green
6DP2                     Blue-Green                   Green
6DP7      .                     Blue                        Yellow
6DP11    .                        BIue

6DP14    .                    Purple                       Orange
6DP19.                  Orange                     Orange
6DP25    .                   Orange                      Orange
Faceplate

*In   addition   to   the   tyt)eS   SIJown,   the   6DP-

Ieueral  olber  Screen  PboSpborl.

ELECTRICAL  DATA

Heater  voltage        .
Heater current  (all  sections)   .      ..
Direct  Interelectrode Capacitances  (approx.)

Cathode to All Other Electrodes  .
Grid  No.   1   to  All  Other  Electrodes      .
Dl  to  D2   .......

D3  to  D4   .....
Dl  to All other Electrodes     .
D2  to All other Electrodes     .
D3 to All other Electrodes     .
D4 to All other Electrodes     .

Electrostatic
.      Electrostatic

Persistence
Medium

Long
Long
Short

Medium-Long
Long

Very Long
Clear

can   be   Supplied   wjl;h

6.3  Volts

1.50   to   1.98  Amperes

MECHANICAL  DATA
Overall   Length         ....
Minimum  Useful  Screen  Diameter     .
Bulb  Contact  (Recessed  Small  Ball)     .
Base  25  Pin
Basing......

Base  Aligfiment
Base Key Aligns  with  Bulb  Contact   .
Positive  Voltage  on  DI  Deflects the Beam

Approx.  Toward  Base  Key.
Positive  Voltage  on  D3  Deflects  the  Beam

Approx.  Toward  Vacant  Pin  No.  23.
Bulb Contact Alignment

Post-accelerator  Contact  Aligns  with
D1-D2  trace  of Gun  "8"   .

20-1/16  ±  3/8  Inches
5-3/16  Inches

1-22

825-139

See Diagram

±  10  Degrees

± 5  Degrees
Bulb  Contact  on  same  side  as  Base  Key
Trace Alignment

D1~D2  Trace  Aligns  with  D5-D4  Trace   .
Corresponding  Traces  of  each  Gun  align

within  ±2  Degrees

.  90  ±  2  Degrees

QUICK    REF[R[NC[    DATA
0scilloscope  Tube
6"  Direct Viewed
Flat  Faceplate
Round Glass Type
Three Independent Guns
Electrostatic Deflection
Electrostatic  Focus
Post  Deflection  Acceleration
High Deflection  Sensitivity
High  Deflection  Accuracy
Aluminized  Screen
25  Pin Base

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TEI.EVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Pre|idred dud  Released By The

TECHNIC:AL  PUBLIC:ATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

SEPTEMBER,   1958

PAGE  1  OF  4



SYLVANIA

Hmi]fi

6DP*
PAGE  2 RATINGS

MAXIMUM  RATINGS (Absolute Maximum Values)
Anode  No.  3  Voltage
Anode  No.  2  Voltage      .
Ratio Anode No.  3 Voltage to Anode No.  2 Voltage2  .      .
Anode No.  1  Voltage  for  Focus   ........
Grid No.  1  Voltage

Negative  Bias  value        .........
PositiveBiasvalue.       .       .
Positive  peak  value        .....

Peak Heater to Cathode Voltage
Heater Negative with Respect to cathode.      .
Heater Positive with  Respect  to  Cathode     .

Peak Voltage between Anode No.  2  and Any Deflection Plate

TYPICAL  OPERATING  CONDITIONS
AnodeNo.  3Voltage      .      .
Anode  No.  2  Voltage
Anode No.  1  Voltage  for  Focus3
GridNo.1Voltage4.       .       .
Modulations.....

Line  Width  "A''6
Deflection  Factors

D1-D2.....

D3-D4.....

Deflection  Factor  Uniformity7
Undeflected  Spot  Position8    .
Useful  Scan9

D1-D2
D3-D4.....

Interaction  Factorl0
Pattern   Distortionll & 12
Anode No.  1  Focus Current

with  Ib3  =  50  pradc
withEcl=Ovolts.      .

CIRCUIT  VAI.UES
Grid No.  1  Grcuit Resistance
Deflection Grcuit Resistance  .

5,000  Volts
4,500  Volts
3.3:1  Maximum
1,540  Volts                dc

220  Volts                dc
o volts             dc
2  Volts

200  Volts
200  Volts
6oo  Volts

12,000  Volts                dc
4,000  Volts               dc

950  to   1225  Volts                dc
-75  to  -124  Volts               dc

35  Volts   dc   Max.
.015   Max.         Inches

112   to   138  Volts    dc/Inch
105   to   130  Volts    dc/Inch

597o  Maximum
Within  15  MM  Square

4  Inches
4  Inches

6x 10-5  Max.    In./Volt

-10  to  +5  Ha
-50  to  +5  „a

1.5   Meg.           Max.

1.0  Meg.           Max.

(It   is   recommended   that   the   deflecting   electrode   circuit   resistances   be
approximately .equal.  For  low  beam  current  conditions  the  resistance
may be up to 5 megs.)

NOTES:

1.    Vdlue]  dye  for  edcb  Secljon  unless  otherwise  Specifled.

2Trdbt22]oftu#dy"red]eusi2tg;2reedcbfd°nrg:]Pt2'ttm##Lepcet:%r#nd;Cfcoer#7fye'€d7#epradtt::r8ttd#2:treor::o3„/.Eb2rdtloof3.0.Operdtloredtotber

3    Ad;;db2„;d6:]Pdteoc|!bfi#:_P#]¢f# Cf°bndfi2tzb°ere'bettb:efe°ncug$7 5U°!#d8e]2d:5Zbu3of] 2d5c  #cddcn::acdJgL pb:ttbeertreou::nd f%S dd:dp:r22re5f¥r:#t;e               ¥

4.   Vilwdl   extinction   of  ttndeflected  focu]ed   Spot.

5.   For  dn  I.b3  =  25   pjedc.  The  modulation  factor  dt  lb3  =  50   H4dc  lbdll  be  50 V.  Max.



+

a

SYLVANIA

FHill

6DP*
PAGE  3

NOTES:   (Cont.)

6.    For  dn  lb3  =   25   p4dc  meds%red  in  dccorddnce  ulitb   MIL~E-1C.

7.Tmb.jenid%f?'#t;:;fJidcstc;arm(if;ibn°:tbd3ff];Pf2roa#thDe3;3tfecpt%t7:#rosr%P2%d#yo)fft%e%.,ndie#„e#°„nsef°ufi:c5dqn°b°yf;%e

tbdyi  the  jndicdted  udlue.

8.    Centered  with  respect  to  the  tube  face  and  u)itb  the  tube  ]bielded.

9.    U!eful  scan  Jbdll  I)e  +-2  IncbeJ  Min.  from  tube  face  center.

10.    Tb.?.defle.ction  of  onf  bedpe  wbep..beldn[ed  dc  uoltclgef  are  dppljed  to  the  deflection  electrodes  of  another  bedi'n
will  not  13e   greater  tbdn  the  Specified  ¢Idhte.

11.    Tb.e  to.tdl  bo!i??ntdl.move.in?fit  on  the. left  or  !igb}  eiid:   of   a  3"   borj_zontdl  tr_ace   ({entered  owitb  res|)ecl  to  the
tpl?e  face)   dell_ec_i_e¢  vertical_ly   1.5_"   above  find   belouJ   the   center   of   the  tul?e   face   Sball   not   exceed   0.075" .  The
D1-D2  trace  lhall  be  con]idered  horizontal.

12.Tf±beect:°dtd#o:.:zr;i?CtfdJ},;°]%?et:i.i;fet}:tet`%Pnpderrjg°;t'°o;etrheencde;i:rfodf3t';eu%tbj:dfdtcredcsebdc,e,n%or,edex%e;hoe.ot7u5b,:.fTdcb%3;_

D4  trace  Sbdll  I)e  considered  uerticdl.

Jl-22   CONTACT

POST   ACCELERATOR  /

25   P"  BASE
I 825-139 '

NOTE+   JI-22   CONTACT   TO
ALiew  wiTH  BASE   Key   +  10.

a.

II

14.I MAX    2li6

C .D.LINE   NO

4 :i ± a o.0.
C .D. LINE  ro. 2

3i±3i2o.D.

s5eo37



SYLVANIA

Hm]H

6DP*
PAGE  4

ELEMENTS  COMMON  TO  ALL  THREE  GUNS

]1-22   (A3)   Post  Accelerator

Pin  No.  8  Accelerator

Pins  No.  1  &  15  Heater

GUNA
Pin No.

GUN8
Pin No. Element

Deflector D3
Deflector D2
Deflector D 1
Focusing Electrode
Deflector D4
Grid No. 1
Cathode

Element

Grid  No.   1
Focusing  Electrode
Deflector D2
Deflector D 1
Deflector D3
Cathode
Deflector D4

GUNC
Pin No. Element

Deflector D3
Deflector D2
Cathode
Grid No.  1
Focusing Electrode
Deflector D4
Deflector D 1

Hit



rh

CHARACTERISTICS
GENERAL DATA

Ei::`t:8nM#:gd  :   :   :
Deflection Angle (approx.)
phosF|t::es.ce:ce.......

5:r::ptt:::sc?nc:   :    :
Faceplate......

Self Focusing (Electrostatic)
•.....    Magnetic

:      :      :      :      :      :      :      :       39Degrces
.....       Blue--White
•.....          Yellow

:      :      :      :      :      :      :       Eloena!

ELECTRICAL DATA

E:::::f#t:gte   :    :    :    :    :    :    :    :    :    :
Dire:ta:£toe5:I::tLo]€eo€£::c£:::tcreosd€:P.Pr:X.i

Grid No.  I to All other Elcctrodcs       .

MECHANICAI, DATA
Minimum useful screen Diameter  .     .     .

B:i:(csomn:f|c;fF,:cBs;:!esc:,a:I-pci:5i.tyfa?)

3:i;n8o;ta.ct All;ns. with.piL rio..3  :     :

.           6.3  Volts
0.6  ± 10% Amperc

5  WILE

6   FLFLf

6 Inches
J|-21
86-63
12M
± 10 Dcgrecs

MAXIMUM RATINGS (Absolute Maximum Values)

8:£°dd#it€8:cjsin.gile:trade)....

8::8iisit::t::!ji!;;;va:i::

Positive peak value   .......
peakET:::t:erfcs;|t::?:deewY:iLtf:g;£::tt:oc:::i:gc

TYPICAL OPERATING CONDITIONS

i::o:d¥°it§8§e:2;:i;4forFoCuS3

CIRCUIT VAI.UES
Grid No.  1  Circuit Resistance

ll,000 Volts        dc

-550 to  +1100 Volts
•     .     .           770Volts

2cO Volts
0 Volts
0 Volts

.     .     .           2cOvolts

.     .     .           2cOvolts

.        7000 Volts
0 to 250 Volts

•          3cO volts
-28 to -72 Volts

dc
dc

dc
dc

I. 5 Megohms Max.

OuloK    R[FER[NO[    DATA

Special  Purpose  Tube
7" Direct Viewed
Round Glass Type
Electrostatic Fc"
Magnetic Deflection
High Resolution

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION PICTURE TUBE
DIVISION

SENECA FALLS, NEW YORK
Prefrared and Released By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JULY,  1957

PAGE  1  0F  3



SYLVANIA

7ABP7
7ABP7A
7ABP14

7ABP14A
7ABP19

7ABP19A

PAGE  2

NOTES:
]#t°'oo6°rbow#:#trJ:bfsbperre:Svtce:n#e8n#fb;t¢b#ffgjcm##ne##bc#feurtr#eednn#en#etd#;I;#¢a:%:S#bL°#bLbodeu;#;df;eyq###e#tL##uzs%ybeb:np°edrem¢¢n%eudt:o°¥ze]re

2?r,#L;aayreoc]etsa,coedxc#o'r4:#ed7ex#Fe]9:¢fbordte;::atfy4pne8t#:°adneo#L:o#;g:nfbgoeunLe:areLo.tab:0,dee„U:!ta#gi,`obo°ou::I:S°.'beLe"iba"

3.  W4tb  Egl adj"sled for Ib --100  |j,a and bean focused for unin4mun w4dtb of ind4v2dual hnes at center  of  Screen.

4.  Visttal  extinction  of  undefoected  focuJed  spot.

DIAGRAM NOTES:
1.  Ref erence  hne  u  detettmned  by  the  I)o¢nt  where  1.500  +::;o°o3o ¢ncb  diameter nng gattge 2  ¢ncbes  long uiill  Stop.

V



§Y[VAMIA

7ABP7
7ABP7A
7ABP14

7ABP14A

7ABP19

7ABP19A

PAGE  3

a

RE

7ABP7A
The Sylvania Type 7ABP7A is identical to the Type 7ABP7 cxccpt that it has an aluminizcd screen.

7ABP14

orangehep£#£:i:s?cyn¥c 7a£3P::di:id:::i;a±:S]stthc:c:yp¥o3;hBopr7 except that it has a Purple fluorescence,

7ABP14A
The Sylvania Type 7ABP14A is identical to the Type 7ABP14 :xcept that it has an aluminized screen.

7ABP19
The Sylvania Type 7ABpl9 is identical to the Type 7ABP7 except that it has an orange fluorcsccncc and

long persistcncc.

7ABP19A
The Sylvania Type 7ABP19A is identical  to the Type 7ABpl9 cxccpt that it has an aluminized screen.

WARNING:

c}x6p,;##uao'#t:c!ld#:;;"%Serbi`tf`]L;!]::gt#a€yi!€of:::%ad''at'°b¢Pg'b°etrcc:#a,%:'rm%::;baLc€,udr:rp:CrM°!xP,`%u°#ai#Jdu''Anfro#fro;i:ng:C:r
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CHARACTERISTICS
GENERAI.  DATA

Focusing  Method       ...........

Deflection  Method    ...........

Types*         Fluorescence       Phosphorescence
7AEP 1                   Green
7AEP2             Blue -G.reen                     Green
7AEP7             Blue -White                   Yellow
7AEP11                    Blue

Faceplate..........
* In addition to the types shown, the 7AEP- can be

supplied with several other screen phosphors.

Electrostatic
Electrostatic

Persistence
Medium

Long
Long
Short
Flat,Clear

QUICK   REFERENCE    DATA

7" Direct Viewed
Flat Faceplate
Round Glass Type
Electrostatic  Deflection
Electrostatic Focus
Post Deflection Acceleratf on
High Deflection Sensitivity
High Deflection Accuracy
Close Tolerances

fi

EiE

ELECTRICAL  DATA
Heater voltage     ........
Heater  current     ........
Direct Interelectrode Capacitances

Cathode to All Other Electrodes   .
Grid No. 1 to All Other Electrodes
Dl  to  D2       ........

D3  to  D4       ........

DltoAllotherElectrodes  .     .     .
D2toAllotherElectrodes  .     .     .
D3toAllotherElectrodes  .     .     .
D4toAllotherElectrodes  .     .     .

MECHANICAL  DATA
Minimum  useful  screen  Diameter   .....
Anode No. 3 Contact

(Recessed  small Ball cap)    ......
Bulb...............

Base  (Medium shell Diheptal  12-Pin)    ....
Basing..............

Base Alignment
D1-D2 trace aligns with Pin No. 5

and tube axis    .........

Positive Voltage on Dl deflects beajn
approx.  toward Pin No.  5.

Positive Voltage on D3 deflects beam
approx. toward Pin No. 2

Trace Alignment
Angle Between Traces D1-D2  and D3-D4   .

Bulb Contact Alignment
]1-22  contact aligns with D1-D2  trace    .     .
]1-22 contact on same side as Pin No. 5

Weight  (Approx.)      ..........

6.3  Volts
0.6 ± 109?o  Amperes

MIN.  MAX.

6 I/*  Iqches
/

J1-22

J56YI
812-37

14J

0 ± 10  Degrees

•     .      90±1Degrees

.     .     0±10Degrees

3 1/2  Pounds

MAXIMUM  RATINGS   (Absolute  Maximum  Values)
Anode  No.  2  Input
Anode  No.  3  Voltage
Anode  No.  2  Voltage

6 Watts
8800  Volts   dc
4400  Volts   dc

D3D4

SYI.VANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products  lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

PreDared  aacd  Reled]ed  By The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYI.VANIA

APRIL,   1960

PAGE   I   OF   3

File Under
SPECIAI.  AND  GENERAL  PURPOSE

CATHODE  RAY  TUBES
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7AEP1

7AEP*

PAGE  2

MAXIMUM  RATINGS  (Absolute  Maximum  Values)   (cont'd)
Ratio of Anode No. 3 Voltage

to Anode No.  2  Voltagel    .....
Anode No.1 Voltage  (Focusing Electrode)   .
Grid No. 1 Voltage

Negative Bias value   .......
Positive  Bias  value    .......
Positive  peak  value  .......

Peak  Heater-Cathode  Voltage
Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode

Peak Voltage Between Anode No. 2 and Any
Deflection  plate      ........

TYPICAL  OPERATING  CONDITIONS
Anode  No.  3  Voltage    ........
Anode  No.  2  Voltage    ........
Anode No.  1 Voltage for Focus   .....
Grid No.1 Voltage Required for cutoff2  .     .
Deflection Factors
Deflection  plates  1-23    ........

Deflection plates  3-43      ......
Pattern Distortion4   .........

Spot  position5       .......

Modulation  (Ib3  =  25+a)6   .     .     .
Line  Width  ``A"   (Ib3  =  25#a)6    .
Light Output  (7AEP1, Ib3  = 25pra) 6
Deflection  Factor  uniformity6    .     .
Focusing Electrode Current

for  any Operating Condition   .

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance    ....
Resistance in Any Deflecting Plate Circuit7

u..

u

2   :   1  Maximum
1375  Volts   dc

220  Volts
0  Volts
0  Volts

200  Volts
200  Volts

825  Volts

.....        4000Volts   dc

.....        2000Volts   dc

.     .     .        380to620

.    .    .    45  to  -75

81  to  101  Volts   dc/Inch
67  to  83  Volts   dc/Inch

.     .     21/2%  Maximum
Within  a  15  MM.  Square

37  Volts  dc  Max.
.     .         .022  InchesMax.
.     .     20  Ft.  Lamberts  Min.
•     .          3%  Maximum

-15  to  +10  pta

1.5  Megohms Max.
1.0  Megohms Max.

NOTES:
1. Tbil  ittbe i,I  del4gned for  optim%m Performance when  operating  ¢¢  an Eb3|Bb2  ratio  of  2.0.  Oper¢i6on  at  oibei

ratios of El)3 / El?2 may re]24lt in cbange§ in defoect4on unof ormity and Pattern diSlortdon.

2.  Vii24d!l extincti,on  of  ttndefoecied i octt]ed Spot.

3.  Defoecting Plates  1-2  are  nearer  the  Screen. Deflecting Plates  3-4 are nearer the  base.



SYIVANIA

7AEP1

7AEP*

PAGE  3

NOTES:   (Cont'd)

4.  AI! P:rti?in  of  a,raSte:  ??lerp,  4j?:i_eq  Jo` its  wideSi  Points  j24St  loucb  Sbe  ]ides  of  a 4.loo  inch  Square  avill  fall
wi¢bin Sbe  area bounded by  lbe  4.loo  iamb  Square  and dn inscri,bed 3.goo inch !q;are.

5.  Center.ed  o? iu!e`f.ace:  sedel  Parallel  ¢o  defoection  exel. Tube to 12e undgnetically shielded ed, defoecting plates  con-
nected to Anode N o. 2.

6.  MeaSured u)itb accordance M4l-E-1  Specl.

7 .  Ii 4I:ecomm?nd,ed ibat, the d?pecljng ?late  circttit re]i,Ii¢nce  be  approximately  eq%al. Higher  resiSiance  ualues  ap
lo froe megobm may be tt]ed i or loan bean current  operedons.

WARNING:
X-ray  redietio`ri lbielding..mf?  be.necelsary  to Protect  dga;inSt  PoSlible  danger  of  Personal  injury  from  prolonged
exp.oS,tt^r:_at  c`lose r.af l§e if  i!6: ittbe iS  oper¢led at bigber than Sbe rlunavfacSurer' I  Ma/xinun R¢;ed Anode V ol;age
or 16,boo uoles, wbicbeuepr is lesI.

OUTI.INE

+

I

6
I,N///

USEFUL  SCREEN  DIA

+D2=

a

fat

BOTTOM    VIEW





CHARACTERISTICS
GENERAL  DATA

Focusing Method     ............
Deflecting  Method       ...........
Deflection  Angle  (Approx.)     ........

Phosphor*       .     .     .
Fluorescence     .
Persistence         .
Phosphorescence

Faceplate....

7AUP4
Aluminized  P4

White

Electrostatic
•       Magnetic
.     .     .          70Degrees

7AUP7
Aluminized  P7

White
Short  to Medium                     Long

Yellow-Green
.....   Spherical,  Clear  Glass

*In addition to the types shown, the 7AUP- can be supplied with several
other screen phosphors.

ELECTRICAL  DATA
Heater  voltage     ..........
Heater  current     ..........
Direct Interelectrode Capacitances  ( Approx. )

Cathodeto AllotherElectrodes   .     .     .
GridNo.1 to All other Electrodes    .     .
GrjdNo. 2 toAll other Electrodes    .     .

®

a

MECHANICAL  DATA
Minimum  useful  screen Diameter      .
Bulb...........

Bulb  Contact  (Recessed Small  Ball  Cap)
Basel...........

Basing...........
Weight  (Approx.)    .......

6.3  Volts
:     :          0.3±5%Ampere

7.0  „pf
9.0   ILIA1

7.0  „„f

6  Inches
LEA  480  or  Equivalent

J1-22
E9-37
9HT
2%  Pounds

RATINGS

MAXIMUM  RATINGS   (Absolute  Maximuni  Values)
Anode  voltage     .........
Grid No. 4 Voltage  ( Focusing Electrode)
Grid  No.  2   Voltage      .......
Grid No.  1  Voltage

Negative Bias value   ......
Positive  Bias  value    ......
Positive peak value    ......

11'000  Volts
1100  Volts
770  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period
not  to  Exceed  15  Seconds      .     .

After  warm-up  period    ....
Heater Positive with Respect to Cathode

TYPICAI.  OPERATING  CONDITIONS
Anode  voltage     .....
Grid No. 4 Voltage for Focus2
GridNo.2Voltage      .     .     .
GridRNe:.uire¥°i:argspotcutoff

Line width3    ......

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance
Grid No.  2  Circuit  Rcsistance4
Grid  No.  4  Circuit  Resistance4

450  Volts
200  Volts
200  Volts

8000  Volts    dcMax.
Oto300  Volts    dc

300  Volts    dc

....- 25toJ50Volts     dc
0.012  Inch

1.5  Megohms Max.
10,000  Ohms        Max.
10,000  Ohms        Max.

QUICK   REFERENCE   DATA

Monitor  Tube  (7AUP4)
Radar  Indicator  (7AUP7)
7"  Direct  Viewed
Round  Glass  Type
Spherical  Faceplate
Clear  Glass
Aluminized  Screen
Magnetic  neflection
Electrostatic  Focus
7/8  Inch  Neck Diameter
Short  Length

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Iflc.

PIC'IURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret)ared  and  Rele4Ied  By The
TECHNICAL  PUBLICATIONS  SECTloN

EMPORIUM,  PENNSYI-VANIA

DECEMBER,   1960

PAGE   1   OF  2

File  Under
SPECIAL  AND  GENERAI,  PURPOSE

CATHODE  RAY  TUBES



SYLVANIA

7AUP4

7AUP7

PAGE  2

NOTES :
1.  A  Iochei  wiib  a center  opening So  clear  the  tul7ulation  sbotthi be %]ed. Care sbound be exerci,led to  ¢4)oed danger to  ¢be

Sttbulat4on.
2.  Wiib  combined Grid No.1  Bid;S Voltage  and Video-S6gnd Voltage  edjttsied io  givie  an  anode  current  of  50  pe  on  a

6"  x6"  rosier.

3.  W'ilb  an  dmode  cttttenl  of  50  |i4i, iyp4cal line  owedlb  at  cemSer  of  faceplate, tt§¢aeg  balf  4rm¢16t¢4de  Points  of  l¢gbi  energy
distribution of  a Single line 6] 0.012 inch.

4.  Pioiective re;4stancve in ibe Gnd No. 2 and Gnd No. 4 cdrcttill  i,I  advisable  lo  Proven; damage to  the  lttbe.

WARNING:
Xat4_:i'o_,%%%g°e;fsb,6be%%e%sayopbee%Cdes#by;g'b°e:r,°b%%',bd:¢%;:„Pf°%,%,lee,:¢ff:¢%t%f#tffat#d%j%efrff%t2;:loo:g]e6d,oeoxop°vS#es,

owb6cbeuer  6S  le[§.

DIAGRAM  NOTES :
1.  Reference I;ine 4S  determined by  the Point oubere  lbe leading edge of a,1.640 inch inside dieaneier ring g¢ttge u}tll stop.
2.  Anode  coriSact  (J1-22)   digns  with  space  between  Pins #1  and #9.



CHARACTERISTICS
GENERAL  DATA

i:e:fl:e;::,g.gM#tg!d .  :  :
Types           Fluores ce n ce

7AYP 1                 Green
7 AY P2            Bl ue -Green
7AYP7           Blue-White

7f?E!3         8:::8:
Faceplate......

..........   Electrostatic

..........   Electrostatic

Phosphorescence       Persistence

Green
Yellow

8:::8:
*::papiLdcj:£°:Ltth°:::e:Zfeost£:r°¥cnr'e::ep7h€rpph-or:nbe

Medium

:r`,::

M¥dTgm
Clear, Spherical

QUICK   REFERENCE   DATA

9,9cililroes=o€iee::5e

E|ee=ar:5tua|taircs|eafi:Jiyopne
Electrostatic Focus
Clear, Spherical Faceplate

a

iil

ELECTRICAL  DATA
Heater  voltage      .............
Heater current       ............,
Dfrecd:£toe£:I::tr£[€eo¥h::C£:::tcreosd!Sppr?X..).

GridNo.1  toAllotherElectrodes       .   .

i::i;:::i;!i;:;::::i:;;3ff!;i:i!i::ii;i:;

MECHANICAL  DATA
Minimum Useful Screen Dimensions

(Maximum Assured)         ........

8?eearta::tL£#Diine;si.on.s.........

%iiad8tinal.   .   :   :   :

NeckH€:8nhticts  .   :   :   :
Bulb contact     ....
Base.......
Bulb Contact Alignment

L33ix±53*E:i

:   :   :   :   :   :   :   :      :%2:%:::::;

ire.ce.ss;d.sriaiiE:#¥#::::
.......    12Pin812-37

Bulb Contact Located on Tube Centerline ± J4 Inch
on Same Side as Pin No.  5

Base#Dn2m£?£tgnswithpinNo.5andTubcAxis

Positive Voltage on DI Deflects Beam
Approximately Toward Pin No.  5

T[ac:A_oA::g:_§inpiB¥-TDDo:wff:_%:gIN¥ace
D1-D2 Trace Aligns with Bulb .Wall     .....

Mounting  position       ..............

± 10 Degrees

38 i : 8:8::::
Any

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecl]nical  Publ;cat;on

JUI.Y,   1963

PAGE  1  OF  3

File Under

SPECIAL  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLYANIA

7AYP-*

PAGE  2

MAXIMUM  RATING  (Design Center Values)1
Post  Accelerator  voltage       ..............

A:t:gcpTsotltA[:.|er;t;r v;|t;g; t; An.ode .v6|t;g;  .   :   :   :
Anode  current         ..................

Eor::;#::a:live?C:i:::eeJa:lut:ge    :   :   .   :   :   :   :   :   '   :   :   :   :

Positive  Bias  value    ...............
Positive  peak value        ..............

Peak Heater Cathode Voltage

peakEv:;,:t:a:gg°:ge:tit;::=Tt£:%R::S:;;tt£°ncy€aj:#t[o:n:I;ct:role

TYPICAL  OPERATING  CONDITIONS
Post  Accelerator     ..................

i£:0:ds;n#i:v%:adge.e4vi°'.:a;e:   :   :   :   :   :   :   :   ;   :   :   :   :   :
Deflection Factors

Dl  to  D2           ..................
D3  to  D4          ..................

Deflection Factor uniformity5     ............

:,pnceuREtE16ectro.de.C.ur.re?t.    :    :    :    :    :    :    :    :    :    :    :    :    :
Spot  position7          ..................

MAXIMUM  CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ............
Resistance in Any Deflecting Electrode circuits       ....

10,000
5000

1375 to  1875
-50 to -90

125  to  150
loo to  125

16,000 Vdc
8000 Vdc

2.0
Note 3

2500 Vdc

200 Vdc
0Vdc
2Vdc

180 Vdc
180 Vdc

1500 Volts

1100 to
-40 to -72

loo to  120 Vdc/In
80 to  100 Vdc/In

3  Percent

Max.
Max.
Max.

Max.

Max.
Max.
Max.

Max.
Max.
Max.

Max.
-15 to  +10 Microamperes

0.30 mm                     Max.
% In. Radius Circle

1.5 Megohms         Max.
3.0 Megohms         Max.

NOTES:
1.Tt;;e:axfmb:%u;:tjwn;g,S,P%;;;flea_na4tetnbepecro%.bn;nseadfe:yffefc::t°orf;unafjc:;;rodn:njc:#:'ebvt:,e,;%n#c:%;p8o%C%teprrsoyu]j';%d°tfb:%8x;Cmd:b%d#%n

center  tyal"e]  are  not  exceeded  ly  7nore  than  ten  Per  cent.

2.   Anode, Grid No. 2 dr)d Grid No. 4 wbicb are comected togelber within the tube  are referred io  bereiri as anode.

3.T%etlp;bf°:Pr!::e:C:;ednn%!brme;cdrdo##§ee:es;fptebre]eqxuc:tr'en§#%#rdfeonr"3y]`§.8reater'banl.4m"roam2erelpe"quarecent;meterforp25,

4.  For  uisual   extinction   of  undefoected  focuJed  S|Jot.
5.?#%°fnuif]accrte°ernf#mdeenfls::t:S°nby°fm7o:eqt°b°dfnutJbe!uj'n;C;rce%;ddf%,e%:°n"balln°tdifferfromde_fie"ionfactorfo:defoe:tionof25:of

6.  Med]ured in accordance wilb  MIL-E-1C Specif icatiom using 11)3  --2|iAdc , and anode uohage of 4,000 uoh§ clnd a |iost-accelerator
uohage  of 8,000  uolls.

7 .  The center of ll]e f ocused undef oected Spot will be uJitbin a circle of 5jlus inch radiuS, ceritered on the tube f ace.

8.  11  i]  recommended  ll]at the  defoection  electrode  reJi]tdnce be  approximately  equal.

EE

®
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OUTLINE

SYLVANIA

7AYP-*

PAGE  3

BOTTOM   VIEW   OF   BASE





CHARACTERISTICS

GENERAL  DATA
FocusingMethod       .      .
Deflection  Method    .      .
Deflection  Angle  (Approx. )

Types*
Fluorescence        .       .
Phosphorescence       .
Persistence    .       .       .

Faceplate

fa

-`

Magnetic
Magnetic

.         53Degrees

7BP2A       7BP./A

Gree n         Bile
-        Yel low

Long          Long
.       .           Clear

*::u:#adltt%ei.t°5ctr!:ntyppb%S;23%?  the  7BP-A  Cdn   be  !lipplied  owitb

EI,ECTRICAL  DATA
Heater  Voltage
Heater  Current
Direct  lnterelectrod;  Capacitances  (Approx. )

Cathode  to  All  other  Electrodes        .      .
GridNo.1  toAll otherElectrodes   .      .
Grid No.  2  to All  Other Electrodes   .

MECHANICAL  DATA
Minimum Useful  Screen  Diameter    .
Bulb    .
Bulb  Cont;ct  .(Re.cess.ed  Small  Cavity  Cap)
Base  (Long  Medium-Shell  Octal  8-Pin)

or  (Long  Medium-Shell  Octal  5-Pin)       :
Basing....
Weight   (Approx.)     .

RATINGS

MAXIMUM  RATINGS
Anodevoltage        .      .
GridNo.2Voltage        .
Grid No.  1 Voltage

Negative Bias value    .
Positive Bias Value I
Positive Peak Value

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Heater  Positive  with  Respect  to  Cathode

TYPICAL  OPERATING  CONDITIONS
Anode Voltage2

8:i€ N::  = ¥:#:g: for Cutoff3
Focusing-Coil  Current4

~     Spotposition      .       .       .

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance   .

.          6.5.  Volts
0.6  ±  1097o   Ampere

5    vJLf
8.5   p„f

7     FLU.i

.       .          6   Inches

]56Ror?quiv,aie2n2t
-.         88-65

85-80
.       .       .          5AN

.          3   Pounds

•     8,800  Volts
770  Volts

200  Volts
0  Volts
2   Volts

140   Volts
.         140   Volts

dc
dc

dc
dc

4000
250

.  -25 to -70

.     75tol02

7000   Volts
250   Volts

-25 to -70  Volts
99 to  135   Ma

See Note 5

1.5   Megohms  Max.

OUI0K     R[F[R[NO[     DATA

Radar  Indicator

7"  Direct Viewed

Round Glass Type

Magnetic  Deflection

Magnetic  Focus

SYLVANIA ELECTRONIC TUBES

A  Division  of
SYLVANIA ELECTRIC PRODUCTS, Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK

TECHPN'];8#LdpaundBLiR=L%f%£ysTfecTioN
EiMPORIUM,  PENNSYI.VANIA

DECEMBER  1958
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SYLVANIA

7BP2A

7BP-A*
PAGE  2

NOTES:

1.    Al  or. nedi'  tbi]  rating,  the  effectiue  reSjStdi2ce  of  the   anode   lupply   lbould   be   edequdte  to  limit  the  anode  inpml

Power  to  6  ur'dtts.

2.    BI.illidnce  and  definition  decrease  wilb  deci.edJing  anode   uoltdge.  In   ge7ierdl,   anode   uoltdge   Sbould   not   be   less
tbdn  4,000  uoll].

3.    ViJucll  extinction  of  undefle(led  focused  JPot.

4.F:;e,Je:2:eEEin=°(Csu:':n8u:I;::eND°,..a:%)°;n;q%,leg:;;Ue`tcb„r::e:,tte':fjg8:tmd,i.ogdd%pdepr?:.°XjmateJy23/4incbelfrom

5.    The   ce}ttel.   of   the   ulldeflected,   unfocllSed   Spot   twill   fall   owitbiiz  a   cji.cle   hdujng   12   mm  rdd.Imf   concenti.ic   with
the   center   of   the   tube   fdce.

7BP7

Syludnja  Type  7BP7A  replaces  Type  7BP7 .

WARNING:

i;#d;';7t/2Zt;e:1;fbb2,#ef`t7jzfefLb'z7e:a;y:Sbfoep7ez,eacfee];d'd:tb°zgp;e°,fetc#gd#,%#2g„ef'dc:jr!,fr,]°#d)x:#%f#d°f#dpYA°,]2°ond:edv#a°gJeuroey

DIAGRAM  NOTES:
1.    Reference  line  is  detel.mlned  by  I)o]ifion  u]bel.e   gdltge   1.430   +_   .:o°o3o   iiicb    I.D.    dizd    2    inclJeJ    long   will    ledl

dgdii2]t   the   13ulb   col2e.

2.Tte;repel,ltd?1,2e.b;bra:.,"8a#2gtu_b,ea,.t`:_ob,ee,%ed'(e,:7epd;S':,.gd°.db5ott#dtybeud;.„ybefr°d%s)tb:fp!donedetgh,:'e°e::bA:boedet"t::m%i::do,2dns°ad%e

lide  of  the  tttl)e  af  Pin  No.  5



CHARACTERISTICS
GENERAL  DATA

F()ciising  Mi`th()d    .
Dcllc`cting   Mc.thud      .
Phosphor       .     .     .

Fluoresc.cmc`e.......
Persistence

Fnc`eplate

ELECTRICAL  DATA
Heater   voltage       ..........
Heater  current   (approx.)   .......
Direct  Interelectrode  Capacitances   (approx.)

Cathode  to  All  Other  Electrodes  .     .     .
GridNo.1  toAllo[herElectrodes     .     .
Between  Vertical  Deflecting  Plates     .
Between Horizontal Deflecting Plates
Either  Vertical  Deflecting  Plate  to

All  Other  Electrodes  Except
Other  vertical  plate     ......

Either  Horizontal  Deflecting  Plate
to  All Other  Electrodes  Except
Other  Horizontal  plate     .....

Elc,I.[ros[i\tic.

Elec.trost.`tic`

.      I)/I
•   Whitcl

.     Medium
.      Clear

.    6.3  Volts
.....    0.6   Ampere

.....     5.0    p.pri

.....     6.0   Ill,i

•i         MECHANICAL  DATA
Minimum   Useful   Screen   Dimension   (Diameter)
Base   (Medium  shell  Diheptal  12-Pin)      .....
Basing.....'.........I

MAXIMUM  RATINGS
Anodev6ltage       .     .     .
Focusing  Anode  Voltage
Grid No.  1  Voltage   .     .

Ne'gative  Bias  Value
Positive  Bias  Value
Positive  Peak  Value

RATINGS
(Design  Center  Values)
•             .              ,              ®              ,             ,`           ~             ,,,.

Heate5u¥:gat*:r:i.tuhpRpeesr?:iti°otcta:hode

Exceed  15  Seconds  ........
After Equipment warm-up period    .

Heater  Positive  with   Respect   to  Cathode
Peak  Voltage  Between  High  Voltage

Anode and Any Deflecting Plates .     .

RECOMMENDED \OPERATING
Anode  voltage       ........
Focusing  Anode  voltage    ....
Grid  No.  1  Voltage  Required  for

Cutoffl.........
Deflection  Factor  .......

Vertical  Plates2  .     .
Horizontal  plates.?  ....

CONDITIONS

CIRCUIT  VALUES
Grid  No.   1  Circuit  Resistance     .     .
Deflection circuit Resistance   ..,...

.    3.0  wt

.   2.0  wt

.    6.0   p.ul

I    5.0  „„f

.     .        6Inches

. 812-57

.14R

6,000.Volts  dc
2,800  Volts  dc

.  200  Volts  dc
0  Volts  dc

.        2  Volts

.   750  Volts

.     6,000  Volts  dc
.     1,620-2,400  Volts  dc

.  -72  to  -168  Volts  dc

....   216Voltsdc'Inch

....   177  Volts   dc,'Inch

1.5  Megohms  Max.
5.0  Megohms  M,ix.

QUICK   REFERENCE   DATA

'l`c`lc'visit>n   Pii.tiirc`   Tuhc`

7"   Dirc.|.t   Vic\\.|,(I
R(jund  Gl:iss  Typc'
I.:lcc`trostatic   Dc.flection

Electrostatic  r`ocus

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Prepared  and  Released  By The
TEciir<icAL  pL`BI.ic^TioNS   sECTioN

EL`lpoRIL..`l,   PE.N,NSYLVANIA

JUI.Y   1953



NOTES:
I.  ViSual  extinclion  of  t4ndeflecled  focu]ed  IPol.
2.  Pin]  10  and  11.

3.  Pinl 7  and 8.

ffi_..:
I

.7,a" MAX.

DIAGRAM  NOTES :
I. The  lcreen  didmeier  fort Type  7JP7  ii  51y!2  incbeS.

Hum
The Type  7Jpl  is  identical  to  the  Type  7JP4  except  it  has  a  greevi  Pboipbor.

idLm

TcbreeeTnypd:a#Je:e7r t:fid5e]w%'t:#}cb%s.the  Type  7JP4  except  il   baJ   a  bltte-ulbite,  long  PerSillence   tiboSpbor   and   a

WARNING:

fo:ac4g;edd'e€v#oP'L;°:gbo:;ILO:¢1%#oy#gsb:e#be.iccbeb::Svarfb¢¢e,°,,:S°:'peec:aate8dce:;'bfg°b':&rb#ba#b8ee'm°afdeupfea'.J,Out,,t%xyt%u°mmR%,a:d



CHARACTERISTICS

GENERAL  DATA
Focusing  Method   .
Deflection   Method
Deflection  Angle  (Appro±.)

Types*
Fluorescence   .
Phosphorescence   .
Persistence       .

Faceplate

Magnetic
Magnetic

50  Degrees

7MP7               7MP14

Blue                Purple
Yellow            Orange
Long       Medium-Long

Clear
*In   cldd.ition   to   the   types   Sbotun,   the   7MP-can   be   `fupplied   wlifb

Seuei'dl   otbei.   Scl.een   Pbospbol.I.

ELECTRICAL  DATA
Heater  Voltage
Heater   Current
Direct  Interelectrod;  Capacitan.ces   (Approx. )

Cathode to  All Other  Electrodes   .
Grid  No.  1  to  All  Other  Electrodes   .

a

a

MECHANICAL  DATA
Minimum  Useful  Screen  Diameter
Bulb     .
Bulb.  Contact   (Recessed   Small   Cavity  Cap)
Base   (Small  Shell  Duodecal   5-Pin)
Basing         .
Weight   (Approx..)     :

6.3   Volts
0.6.±  loo/o   Ampefe

5      FLPJf

6    prllf

6   Inches
I;71/:C6rT;71/2D

J1-21
.         85-57

12D
31/2   Pounds

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)
Anode  Voltage
Grid No. 2 Voltage
Grid No.  1 Voltage

NegativeBiasvalue    .      .
Positive  Bias  Valuel    .
Positive  peak value     .

Peak Heater-Cathode Voltage
Heater Negative  with  Respect  to  Cathode     .
Heater  Positive  with  Respect  to  Cathode

TYPICAI,  OPERATING  CONDITIONS
Anode  Voltage2
Grid No.  2 Voltage
Grid No.  1  Voltage  for Cutoff3
Focusing  coil  current4      .
Spot  position     .

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance  .

.     8,800Volts        dc
770   Volts        dc

2o0   Volts        dc
0  volts       dc
2   Volts

140   Volts
140   Volts

4o00                     7o00  Volts        dc
250                        250   Volts        dc

-27 to -63        -27 to -63  Volts       dc
.64+15%        85±157oMa

See Note 5

1.5   Megohms  Max.

SYLVANIA

7MP7

7MP*

OuioK     REFEnENCE     DATA

Radar  Indicator

7"  Direct Viewed

Round  Glass Type

Magnetic  Focus

Magnetic Deflection

SYLVANIA ELECTRONIC TUBES

A Division  of
SYI.VANIA ELECIRIC PRODUCTS, Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Pret)ared and  Released By The

TECHNICAL PUBLICAITIONS  SECTION
EMPORIU M,  PENNSYI.VANIA

DECEMBER  1958

PAGE  1  OF  2



SYLVANIA

7MP7

7MP*
PAGE  2

NOTES:
1.     At   or  12edr   this  rating,   the   effecfiiie   1.esistdnce   of   the   anode  Supply   lbould  be  ddeqHclte  to  limit  the  anode   tnt)ul

Power  to  6  uJdtts.

2.    Brilliance   dud   definiljon   decl.ecl]e   ulitb   decl.easing   anode  uoltdge.  In   general,  dnode  uoltdge   Sboltld  not  be  leSS
tbdn  4,000  uoltS.

3.   Visual  extinction  of  undeflected  focused  JPot.

4.   F2:rcbJefTf:ocmFt:ecfueJr2evIn8ceci;#LeN( °s ;e] °o9„#°„]:t'#red:u2#:i)A dd#'d  8ad%dte°tcu„drrrdenftdcoefp]2%  amn2dcr::n#;rer]e2f:e  °f  a"   gap  2 3/4

5.   Tbbee cceenntteerr o°ff #beet##ceec:ed  "nf°CttSed  Spot  Will  fall  Wjtblll  a  Cilcle   bauung  a  12   inm  radius  concentric  with

WARNING:
Xd;'6ac,y:o;o:d;;dt]#t°::ou2Sjb22c:#ieg:b#fdL:;Sbfoepen,edctee]d#tb°2gpbte:tetchtdd#2bne%aa#u8fe;c:!r:rfrs%Jx`z"#%f#t#dpr%°o%edve#d°gseu':,

ae®',

DIAGRAM  NOTES:
1.    Reference  line  i]  determined  by  Position  u)here  reference  line   gauge  (JELEC  No.112)   1.500  inches  +_   .:o°o3o

incbe]  I.D.  dud  2  incbel  lorig  owill  Sedt  on  I?ull?  cone.

2.    Location  of  deflection  yoke  mult  be  uJitbin  this  ]Pcice.

3.Sf°rceleef;.j#o_tttboj%?:::„#bf°eur'edncne°tofbebdr:`e8j#yewm%initefdd:w]:i;bbi°n"'c¢„c!educeon%#t:i'ceJ;i;bd]b„dinbddbx%J:°dwbeddvitn°g%,°d%.

eter  of   17/8  inches.

4    Tdobn#bbJ:dlnfa#;r#gedb| at:by;ddtcn"ab„;npdg,Xw#|]d;do:;dt|2eot:nddc„#; (P#d!u°rJ:t#°dnb%„;  t3bemtd„yb:tr;!2jr)°#f t+#dDneegtrbere:u gbuLtbbetetru#:„dd;'2S]                  ®
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CHARACTERISTICS

GENERAL  DATA

I;°ecfluesinf8nMriteh£:a  .   :   :   :
Deflection Angle  (Approx.)
Typcs*

Fluorescence....
Phosphorescence       .   .
Persistence.....

Faceplate.......
Screen.........

7UP7
7UP7A

Blue-White
Yellow
Long

¥:8:::5:;Degrees

7UP25
Orange
Orange
Long

c.'eaA,:#i::I:ceaj

*s]unppd|#edd;'##,b'°se'„beerdtyipoe;b%°:rne'e:b;b7oUppb;r::d7UP-Acdnbe

ELEC'IRICAL  DATA
Heater voltage      ............
Heater current       ............
Direcd::toe::I::tio,feo%:ra:ii:cnt::sd!ip?I?x..)

Grid No.1 to All other Electrodes       .

6.3  Volts
0.6 ±  10 % Ampere

5  ILrf
8.5 „„f

MECHANICAL  DATA
Minimum useful screen Diameter    ..........
Bulb.......................

a:i: (cLo.nnt;Ck(eE::=:S!ei,m8`c'tai;vitT tap.)  .   :   :   :   :   :   :

a:S£€con.ta;t.Al.ig;s.wi.th.Pin.N;..5 .   :   :   :   :   :   :   :   :
Weight.....................

MAXIMUM  RATINGS  (Absolute Maximum Values)
Anode voltagel     ..................
Grid  No.  2  Voltage       ................
Gr[dE:e§.:£t;:¥jii;g:¥:i:e    :   :   :   :   :   :   :   :   :   :   :   :   :   :

Positive  peak  value      ...............
Peak Heater-Cathode Voltage

Heater Negative with Respect to cathode   .....
Heater positive with Respect to cathode     .,...

TYPICAL  OPERATING  CONDITIONS

i§n::uds§n:d:it;¥:§i:i§r:enRteaEr;rdo£°)r4Cutoff3
7UP7,     at
7UP7A, at
7UP25'   at

Spot Position6

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance

6 Inches
J56R
J1-21
88-65

5AN
±2L%?Poe£:less

13'200 Volts
770 Volts

200 Volts
0 Volts
2 Volts

200 Volts
200 Volts

.        7000 Volts

.           250 Volts
-25 to -70 Volts

.            115  Ma

.         0.50 mm

.          O.28 mm

.          O.20 mm
12mm

dc
dc

dc
dc

1.5 Megohms Max.

Quick   REF[nENOE  DATA

7" Direct Viewed

:p|±nr|f=¥:sasscc:rp:I:ale

¥B::I.%jn#i:|°:;e:a;::bavehigh
resolution gun.

SYLVANIA
ELECTRONIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALI,S,  NEW  YORK
Preoared arLd R!eled;led By The

TECHNICAL  PUBLICAIIIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MARCH,  1963
PAGE  1  OF  2

File Undr
SPECIAI.  AND  GENERAI.

PURPOSE  CATHODE  RAY  TUBES



SY[VANIA

7UP7

7UP-,

7UP.A.

PAGE  2

NOTES :
1.  The lcreen of the 7UP25  rnJdy be dund}ged if the exciting current density exceeds 1.4 ij,a; 1)er Square c7ri.

2.  Brillidince  drid  defroitiori  decrease  uJitb  decre4uing  anode  Voltage.    Iri  general,  anode  uohage  Sbould  not be  less  lban  5,000  uol¢§.

3.  Visual extinction of undefoected focused ]Pol.

4.  For ]E:DEC focusirlg coil No.106 u/itb  distance from ike yoke reference line lo  ceriSer  of air  gap  equal to 23/4 irlcbes.
5.  Meal"red in dccordd;nce with  MIL-E-1.
6.  The center of lbe undefoected, unfoctt]ed S|Iot u)ill fall within a circle batiing 12  m7n radium concerilric uJitb lbe tube face.

WARNING:

#:%yeirfdtdbji%°%e`!S;eo'p%:a8,e%'tbb;g%Cres,Sb%:;ep%%nc:f:cgt%rnesr'.sP°%x:mdua%8%,°efdp%:%'v;#jt%3forr°#r##nvg;t:,e%#i%reeve:}isc'i°e%.

OUTLINE

DIAGRAM  NOTE :
1.  Rjeference line is  deter'mir)ed ky the Poirlt oubere  a  gauge  1.430"  + .003"  I.D. dud 2"  long ouill ttop  agairiti the bulb.

-.000,,

®



CHARACTERISTICS

GENERAL  DATA
Focusing  Method
Deflecting  Method    .

Types*                         FluoreJcence        Pbofpboi.escence

8CP1     .                          Green
8CP2     .                    Blue-Green                   Green
8CP4     .                       White
8CP5      .                            Blue

Electrostatic

Electrostatic

Perslslence

Medium
Long

Medium
Veryshort

8CP7     .                          Blue                        Yellow                       Long
8CP11.                            Blue                                                                Short

*In   edditjoiz   to   the   types   Sbown,   I be   8CP-   can   be   Supplied   uJ.lib

Jeuel.dl   otbe}.   Scl.een   PboSpboi.I.

EI,ECTRICAL  DATA

Heater  Voltage
Heater   Current

EiE,I

6.3  Volts

0.6  ±  1096  Amperes
Direct  Interelectrode   Capacitances   (Approx.)

Cathode  to  All  other  Electrodes        .
Grid  No.  1  to  All  Other  Electrodes   .
Between  Deflecting  Plates   1-21     .

Between  Deflecting  Plates  3-41

Deflecting  Plate  1   to  All  Other  Electrodes  Except  DP2
Deflecting  Plate  2  to  All  Other  Electrodes  Except  DPI
Deflecting  Plate  3  to  All  Other  Electrodes  Except  DP4
Deflecting  Plate  4  to  All  Other  Electrodes  Except  DP3

MECHANICAL  DATA
Minimum  Useful  Screen  Diameter
Bulb  Contact   (Recessed  Small  Ball)    .

Base  (Medium  Shell  Diheptal  12-Pin)      .
Basing     .

Base  alignment  D1-D2  trace  aligns  with  Pin  No.  5
and  No.   12
Positive  voltage  on  Dl  deflects  beam  toward  Pin  No.  5
Positive  voltage  on  D3  deflects  beam  toward  Pin  No.  2

RATINGS
MAXIMUM  RATINGS  (Absolute Maximum Values)

Anode  No.  3  Voltage   .
Anode  No.  2  Voltage   .
Ratio  of  Anode  No.  3  Voltage  to  Anode  No.  2  Voltage
Anode  No.  1  Voltage   .
Grid No.  1  Voltage

Negative  Bias  Value   ..
Positive  Bias  value      .
Positive  Peak  Value    .

Peak  Heater  Cathode  Voltage
Heater  Negative  with  Respect  to  Cathode     .
Heater  Positive  with  Respect  to  Cathode

Peak  Voltage  Between  Anode  No.  2
And  Any  Deflecting  Plate

71/2  Inches

J1-22
812-37

14J

±10  Degrees

220  Volts        dc
0
2  Volts

140  Volts
140  Volts

550  Volts

QUICK      REFERENCE      DATA

Special  Purpose  Tuba

8"  Direct  Viewed

Round  Glass Type
Electrostatic Deflection

Electrostatic  Focus

Post  Deflection  Accelerator

HH

Ltll

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  lnc.

PICTURE  TUBE  OPERATIONS
SENECA  FALLS,  NEW  YORK

Prepared  and  Released By The
TECHNICAL PUBLICATIONS  SECTION

EMPORIUM,  PENNSYI,VANIA

NOVEMBER,   1958

PAGE  1  OF  2



SYLVANIA

HHI
80P*

PAGE  2

TYPICAI,  OPERATING  CONDITIONS
AnodeNo.  3 Voltage    .
AnodeNo. 2 Voltage     .
AnodeNo.1 Voltage     .
Grid  No.   1  Voltage  Required  for  Cutoff2
Deflection  Factor

Deflectingplates  1-2.       .       .

Deflectjngplates  3-4.       .       .

CIRCUIT  VALUES

Grid  No.   1  Circuit  Resistance
Deflection  Grcuit  Resistance    .

NOTES:
j.

2.

Deflecting  Plate   1   iS  Pin  No.11

Deflecting  Plate  2  is  Pin  No.1o

Deflecljng  Plate  3  js  Pin  No.  7
Deflecting  Pldle  4  iJ  Pin  No.  8

VjSiicil  extinction  of   llndeflected  Spot.

.     4,ooo  Volts  dc

.     2,000  Volts  dc
.  540to800  Volts   dc
.  -24 to-56  Volts  dc

58 to 81  Volts   dq/Inch
49 to 68  Volts  dc/Inch

1.5  Megohms  Max.

5.0  Megohms  Max.

WARNING:

e]x6P,oofo;o::u%tdscd:'o#;;°,i#bn;gube;er:ff:;2|;i::#|ebie§noepceer5d#y;t°bp,rg°bteerctt#2";;tep,#Sds,:#fedc:ud:2e##dpx:#u°#!Rtdnt]e"dryAfnro°dmevo°,!t°dng3e:,

-,!'M,N

//'`
USEFUL/SCREEN

DIAMETER



CHARACTERISTICS

GENERAL  DATA
Focusing  Method    .
Deflection  Method  .
Deflection  Angles   (approx.)

Vert ical       .
Horizontal.......

Diagonal     .       .       .

Phosphor........

Fluorescence      .       .       .

Persistence         .       .       .

Faceplate          .       .       .

Light  Transmittance   (approx.)    .      .

ELECTRICAL  DATA
Heater  voltage        .
Heater  current        .      .
Heaterwarm-uptimel        .      .      .
Direct Interelectrode  Capacitances  (approx. )

Cathode to All other Electrodes.      .
Grid  No.  1  to  All  Other Electrodes  .

I    Magnetic
•       .    Magnetic

.           68  Degrees
.       .       .            85Degrees

.       .       .           90Degrees
Aluninized  P4
.       .       .   White

Short to Medium
Gray Filter  Glass

.       .       .           80Percent

.          6.3  Volts
0.6  ±  57o  Ampere

11   Seconds

5    FLIJf

6    p.p.i

Ion  Trap  Magnet    ......    External,  Single  Field  Type

MECHANICAL  DATA
Minimum useful  screen Dimensions  .      .
Bulb  Contact  (Recessed  Small  Cavity  Cap)
Base  (Small  shell  Duodecal  5-Pin)      .       .
Basing     .       .

Weight(approx.)          :       :       :       :       :       :

. 7-3,/16 x 5-3/8  Inches
•      J1-21

.    B5-57

.        .        .         12D

.       .      .        21/4Pounds

RATINGS
MAXIMUM  RATINGS (Absolute-Maximum Values)

Anode   voltage         ...........

Grid  No.  2  Voltage       ..........

Grid  No.  1  Voltage
Negative  Bias  value   ......
Negative  peak  value        ......
Positive   Bias  value     .........

Positive  peak  value    .......

19,800  Volts             dc
550  Volts            dc

155  Volts             dc

220  Volts
0  volts           dc
2  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During warm.up period  not to Exceed  15  Seconds       450  Volts
After Equipment Warm-up period  .

Heater  Positive  with  Respect  to  Cathode

fi     TYPICAL  OPERATING  CONDITIONS
Anodevoltage        .      .
Grid  No.  2  (and  Grid  No:  4)  V;1tage    .      :
Grid No.  1  Voltage Required for Cutoff2  .
Focusing  coil  currents        ......
Ion  Trap  Magnet  Current  (Average)4
Field strength of pM Ion Trap Magnets.      .

200  Volts
200  Volts

•  16,000  Volts

.        300  Volts
-35 to -72  Volts

125  ±  1597o   Ma

.           30  Ma
33  Gausses   Min.

SYLVAHIA

HidHEL

OuloK     R[FER[NO[     DATA

Monitor Tube
8"  Rectangular, All  Glass
Magnetic Focusing
Ion Trap
9o° Magnetic Deflection
Gray Filter Glass
Aluminized Screen

SYLVANIA  EI,ECTRIC
PRODUCTS  INC.

TEI.EVISION  PICTURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Pret)ared and  Released By The

TECHNICAL PU1311CAIIONS  SECTION
EMPORIUM,  PENNSYI.VANIA

|UI.Y,  1958

PAGE  1  0I.`  3



SYLVANIA

EfiE]EL
PAGE  2

CIRCUIT  VALUES

Grid No.  1  Grcuit Resf stance  . 1.5  Megohms Max.

NOTES:
]Hb]eeed¢rtt,eeerrs:owofl!tb#;a:#!ttz#:ff!ep:eye;fitt„":;i,oodwJrtbt(rbfe)i;tf#et:ze##ts2er#d:fer°da;te;rbd;bov;:a;fegdreg;too;tcd;°g:e:r;c;u:ztdbe[e#;:ystttl°breergerdodcjbe;8b°be:a;#e;rfectubbreer¢e#e#n

2.   Visuql  extinction  of  focuJed  rd]ter.  Extinction  of  §tdtjonary  foculed  Spot  u)ill  require  that  tbeSe  udlue]  be  dboul
5  Volts  more  negdtiue.

3.Fd°drjuJS::dEfirF2°:";;:8LCo:tj'ai.°i/]]°6?°xr5e_I;::a]pe,%;r'e°Cd:!eedd,:Wbjdtt!p[Cye#%::lad;rce8n%,.3:f!::e%n:eference'jneibjd]

4.    F#:x]EmT„EmcbJr:gnb%1::i. Magnet  NO.117!  uritb  Pole  Pieces  Cenlered  ouer  Grid  No.  2  on  mo#nt  and  rotated  for

5.    For  typical  PM  ion  trap  mdgnel  ulitb  field  Strengtb  tolerance  of  ±3  gdusse].

WARNING:

#°##8yoed;e#Pot;;a:e;ee'bo;:e!!]#o#o8]e;I:,f#bc12:cJb;e#;b;ert2;So#]:]:ealcteddgddtm;tigpb:r"2tb!:tod:#e8erm°afre„f::;„°rne#!]2n%xy,i:°mm#t°;d
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SYLVANIA

Hi]EL
PAGE  3

VACANT   PIN   6   POSITION
(NOTE  2)

BOTTOM  VIEW  OF   BASE

DIAGRAM  NOTES:
1.   Fleference  line  is  d_eterpeined  by  the  Plan  C-C'   of  the  reference  line   gauge  (|FTEC  No.116)  u)ben  the   gauge

is.Seated  dgdinst  the   glass   cone.

2.    Anode   contact  aligns  u)itb  udcant  Pin  Position  No.  6  ±30  degrees.



A Technical Publication  of

SYI,VANIA  ELECTRIC
PRODUCTS  INC.
EMPORIUM,  PA.
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CHARACTERISTICS

GENERAL  DATA
Focusing Method    ......
Deflecting  Method       .....
Deflection Angles  ( Approx. )

Vertical.......

Horizontal......

Diagonal.......

Phosphor.........

Fluorescence......

Persistence......

Faceplate.........

Light  Transmittance  ( Approx. )

ELECThlcAL  DATA
Heater  Voltage    .     .

Eiii

Eii=

Heater  current     ..........
Direct Interelectrode Capacitances  ( Approx. )

Cathode to AllotherElectrodes   .     .     .
Grid No.  1  to All Other Electrodes   .     .

MECHANICAL  DATA
Minimum Useful Screen Dimensions

(Maximum  Assured)      ....,
NominaloverallLength       .     .     .
Nominal Neck  Length   ....
Area..........

Bulb Contact ( Recessed Small Cavity Cap )
Base  (Small Shell Duodecal 6-Pin)  .    .
Basing...........

.     .        Electrostatic
•     .     .        Magnetic

•....          68Degrees

I....          85Degrees

•....          90Degrees
.       Aluminized  p4
....        White
.    ShorttoMediun
.     GrayFilter Glass
.....          80Percent

6.3  Volts
0.60 ± 10%  Ampere

5   plLf

6.5  wf

7 3/16 x 5%  Inches
1115/16  Inches

8  Inches
35.5  Sq. Inches

J1-21
86-63

12M

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
Anode  voltage     ..........
Grid No.  4  (Focusing Electrode)  Voltage   .
Grid No. 2  Voltage   .........
Grid  No.  1  Voltage

Negative Bias value   .......
Positive  Bias  value    .......
Positive  peak  value    .......

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up  Period
nor  to  Exceed  15  Seconds      .     .

After  Equipment  Warm-up  Period
Heater Positive with Respect to Cathode

I 8,000  Volts         dc
800  Volts         dc
700  Volts         dc

180  Volts         dc
0 volts        dc
2  Volts

450  Volts
200  Volts
200  Volts

QUICK   R[F[RENCE   DATA

Television Monitor Tube
8'' Rectangular, All Glass
Electrostatic Focus
No Ion Trap
9o°  Magnetic Deflection
Gray Filter Glass
Alumirized  Screen
High Resolution

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  lac.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prepared  and  Rele4Sed  By  The
TECHNlcAL  puBLicA;TioNs  sEcrioN

EMPORIUM,  PENNSYl,V ANIA

JULY,   1960

PAGE   1   OF   2

File Under
SPECIAI.  AND  GENERAL  PURPOSE

CATHODE  RAY  TUBES



SYLYANIA

HNIEL
PAGE  2

TYPICAL  OPERATING  CONDITIONS
Anode voltage    ............

Grid No. 4 Voltage for Focus    .......
Grid No.  2  Voltage     ..........
GridNo.1 VoltageRequiredforcutoffl    .     .    .

CIRCUIT  VALUES
Grid No.  1 Circuit Resistance    .......

16,000  Volts
0  to  400  Volts

300  Volts
-35  to  -72  Volts

1.5  Megohm   Max.

NOTE :
1.  Vi,]ttal  extinction  of  foc"fed  rdster.  Exinclion  of  Stdt6onary  focee]ed  IPot wi,ll reqttdre  that  these  uahaes  be  abottt  5  uolls

more negative.

WARNING:
X-ray  rad6¢lion  lbielding  unay  be  necessary  to  Protect  agdiinlt Possible  danger  of  Personal injury  froan Proloceged,  expolttre
at  clo]e range Of tbiJ it4be i]  operated a;i  b6gber than the mdi4unfacturer']   Mdximttm  Rated  Anode  Voltage   or   16,I)00  uoltS,
owbicbever il  less.

DIAGRAM  NOTES :
1.  Reference  line  6S  determined  by  the  Plane  C-C'   of  JEDEC No.116 reference line g¢ttge ouben the gcteege is Seated agdiinlt

ibe bulb.

2.  Base Pine No. 6 dignl avitb bori;zon¢al centerhne wi,lbin 30°  dind il on samze §ede ac anode contact  (J1-21) .



`_```

CHARACTERISTICS

GENERAL  DATA

Focusing Method       ...........
Deflecting  Method        ..........
Deflection Angles  (Approx.)

Vertical.............

Horizontal............
Diagonal............

Phosphor..............
Fluorescence...........
Persistence...........

Faceplate..............

Lightc::ae:SPT::tea?:ep;:o::,cepl.at: a.n:   .

ELECTRICAL  DATA
Heater  voltage       ............
Heater  current        ............
Direct Interelectrode  Capacitances  (Approx.)

Cathode to  All other Electrodes         .    .
Grid  No.1  to  All  other Electrodes        .

.    .   Electrostatic
•    .         Magnetic

68  Degrees
85  Degrees
90 Degrees

.  Aluminized  P4

....      White
Short to Medium
Gray  Filter  Glass

60  Percent

6.3  Volts
.  0.60  ±  10  %  Ampere

•`,   i:::

OUICIt   R[FER[NCE   DATA

Television Monitor Tube
8" Rectangular, All Glass
Electrostatic Focus

Fooo|#:g:re:pcDeflection
Gray Filter Glass
Aluminized Screen
High Resolution
Integral  Implosion  Cover  Plate

RIB

A

MECHANICAL  DATA
Minimum  Useful  Screen Dimensions  (Maximum  Assured)

Height.................

Width..................

Diagonal................
Area..................

Nominal  overall  Length       ............

g:o:?,(:s::naT,:;:(eR:i:eg:ts:ie:aTa6,:Pf:),ty cap, :  .   .      .
Basing...................

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)

8:£°ddi¥.°2ta(g:cu;[n.g Li;ct.rote)  Voita.ge ....
Positive  value         ............
Negative  value      ............

Grid  No.  2  Voltage       ............
Grid  No.  1  Voltage

Negative  peak  value         .........
Negative  Bias  value     ..........
Positive  Bias  value        ..........
Positive  peak  value       ..........

Peak Heater-Cathode Voltage
Heater Negative with Respect to  Cathode

During Warm-up  Period Not to Exceed
15  Seconds       ..........

After Equipment warm-up  period     .    .
Heater  Positive with  Respect to  Cathode

Ac and  DC    ............
DC...............

5% Inches
7j|`(:,  Inches
73<Inches

36  Sq.  Inches
9]jti;  Inches
5%  Inches

J1
86-63

12M

18,000  Volts

1100  Volts
550  Volts

200  to  550  Volts

220  Volts
155  Volts

0 Volt
2  Volts

450  Volts
200 Volts

200  Volts
100  Volts

dc

dc
dc
dc

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;col  Publicat;on

MAY,   1965

PAGE   1  OF   2
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SPECIAI.  AND  GENERAI.
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

80P4

PAGE   2

TYPICAL  OPERATING  CONDITIONS

€:t°ddi¥°£tavgoeitag;f.or.Facts.   :   :   :   :   :   :

8:ig #:.. : #:8: Re;u.ire.d io; c;ut.ofrl .   :

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ......

16'000 Volts
0 to 4oo Volts

300  Volts
-28 to -72 Volts

1.5  Megohms  Max.

NOTE:
1.  Visual extiyiclion of focu]ed rdSter.    Extinction  of Jlcllioriary  focufecl  JPot will  require tbal these  ualiieJ be  about  5  Volts iiiore  negative.

WARNING:

rang:;;a,yhi::##'j,:''op`ehr%:fdgt';'i¢gyhebretbn%%db:y„::np„r}:ce,C,i,r:r§:;'#dpx::,I;`,:,I,:#a:'egderA°„Jo[feer#;i#;;enjo`:ry]6f,ro°:;Puro;,Ilo,"ffbdjceb%]r"jrsei:]'s.Close

OUTLINE

MOLD   MATCH
~LINE   (NOTE  3)

SPLICE    LINE

REF.   LINE

(NOTE   1)

TI6I+-#DVA

CENTEfl   LINE   A-A'

IIiiiiiiiillllllllllm

PIN   6   POSITION

BOTTOM   VIEW   OF   BASE

USEFUL   SCREEN
AREA

DIAGRAM  NOTES :
1.   Reference  lille  iJ  cleterl)I;)led I)y  lbe  fildne  of C-C'  of ]FJ)EC No.116  reference  liyle  gauge  wl]en lbe  gauge is Seated  against lbe  bulb.

2.   Bd]e  Pin No. 6  al;gn] wilb  borizolilal  ceyilerl;ne  uritbin  ±30°  all(/  i]  on  Sd})ie  Sicle  as  anode  coyilaci (jl-21).

3.   The  iJiaxi})llil)I  rclc/ial  tlispldceMieiit  of the  Peripl]ery  of ll]e  coverplate  fro»l  ;ls  exact  centered  Position  oyi  lbe  neck  axis  i]  .04o  Inches.

u



:\-I"\-Lfty         engineering data  service     ;`!i'---;!i

CHARACTERISTICS

GENERAL DATA

EEL?:,,:g:Men::ioei(a;pr:ox.,  :   ,   :
Verdcal........
Horizontal.......
Diagonal........

Phosphor.........
Fluorescence......
Persistence.......

Faceplate.........
Light  Transmittance   (approx. )

Self Focusing  ( Electrostatic )
•.....      Magnetic

........        68Degrees

........        85   Degrees
•.......        90Degrees
........          P4

.......      White

.    .     .        ShorttoMedium

....   GrayFilterGlass

........         80   Percent

QUICK   REFERENCE   DATA

Receiver  Cbeck Tube
8"  Rectangular,  All  Glass
Self  Facusing   (Electrostatic)
No lofl Trap
Magnetic Deflection
Gray  Filter Glass

L=

ELECTRICAL DATA
Heater   Voltage     ..........
Heater current  (approx.)   .......
Dire%a::£reel,=t#eofhaeprasi|tg,:£e!a:pr?x.)

Grid No.1 toAllother Electrodes    .    .

MECHANICAL DATA
Minimum useful screen Dimensions    .    .    .
Bulb Contact  (Recessed Small Cavity Cap)    .
Base   (Small  Shell  Duodecal  5-Pin)    .     .     .
Basing.............

6.3  Volts
0.6  Ampere

5    prLtf

6    HLLf

7-3/16 x 53/8   Inches
•      .          J1-21

.     .        85-57
12S

RATINGS
MAXIMUM RATINGS (Absolute Maximum Values)

Anode   Voltage      ...........
GridNo.2  (andGridNo.4)  Voltage    .    .     .
Grid No.  1  Vohage

Negative Bias Value    ...,.....,
Negative  peak value  ........,
Positive  Bias  value     ........
Positive  peak  value   ........     I

Peak Heater-Cathode Voltage
Heater Negative with  Respect  to Cathode`

During  Warm-up  Period  not  to  Exceed
15  Seconds   ........

Hcate4rftpe;si¥v:i#tinieYpa=T ::pcapteLrLEe   ..

TYPICAL OPERATING CONDITIONS
Anode  Voltage     ...........

8:!g #:.. 21 (va:i€ager!i%:ir:I  fY:]t€g:off ;   ....

CIRCUIT VAI.UES
Grid  No.  1  Circuit  Resistance     ......

NOTE:
1.   Vis¢Lal  extintion  of  ras¢Of.

.     .     .      22,000

....        550

155   Volts  dc
220  Volts

0  Volts  dc
2  Volts

450  Volts
200  Volts
200  Volts

.      16,000

.     .      300
-28 to -72

1.5  Megohms  Max.

T`?:,

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PIC`IURE  TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Pceb.rid ..4 RIl .... 4 Elsi Tb.

TECHNICAL PUEluc^TIONS S ECTION
EMPORIu^.  PENNSYL.V^Nl^

AIRII,  19,6

P^GB  I 0, 2



SYLVANIA

HHITEL
PAGE  2

REFERENCE  LINE_OWET)-

BOTTOw  vEw Or  BASE

DIAGRAM NOTES:
1.   #eergea%e`,i:e,et[Sind:t%nm:I:#y„%n!.ha C-C'  Of  the reference line  g4nge  (JEIEC  No.116)  when

2.   A"ode  comtac¢  digns  wi¢b  vacant  Pin  poSiiion  No. 6 ±30  degree].

WARNING:

Pvorf:#!lb;fat#:lob:ff.Ltdbte?igtu#eyi:eop%C¢e%daryat'°b#;'baan8#b%'##ib%,u%aln,8effffSfaper#%e'dn%ofett::onorge]d6,#



CHARACTERISTICS

GENERAI.  DATA
Focusing  Method    .....
Deflecting  Method
Deflection  Angles  (approx.)

Vertical        .       .       .
Horizontal.....
Diagonal......

phosFT::res:enc:........

Persistence.....
Faceplate.......

Light Transmittance  (approx.)

Self  Focusing  (Electrostatjc)
•....     Magnetic

......            87Degrees

......          105Degrees
110  Degrees
P4

.   White
.      .       .   ShorttoMedium

.   Gray  Filter  Glass
.           80  Percent

Eiil

J\

ELECTRICAI,  DATA
Heatervoltage        .      .
Heatercurrent(approx.)         :      :      :      :
Djrec€a[tEtoe5:,::tr£]d[eo¢£::cft[:::re;d{:P.Pro=.,

Grid  No.  1  to  All  Other Electrodes  .

MECHANICAL  DATA
Minimum useful screen Dimensions.      .
Bulb  Contact  (Recessed  Small  Cavity  Cap)
Base......

Basing........
Weight   (approx.)    .      .     .

6.3   Volts
0.6  Ampere

4   prvf
6    lLILf

71/2 x 57/8  Inches
•      J1-2l
86-185

7FG
2  Pounds

RATINGS
MAXIMUM  RATINGS  (Absolute  Maximum  Values)

Anode  voltage        .
Grid  No.  2   (and  Grij  No.  4)   Voltage
Grid No.  1  Voltage

Negative  Bias  value   ....
Negative  peak  value       .
PositiveBiasvalue     .       .      .

.  22,000   Volts             dc
550   Volts             dc

Positjvepeakvalue   .      .      .
Peak  Heater-Cathode  Voltage

Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed  15  Seconds
After  Equipment  Warm-up  Period

Heater  Positive  with  Respect  to  Cathode     .

TYPICAL  OPERATING  CONDITIONS
Anodevoltage        .      .
Grid  No.  2  (and  GI.id  No..  4)  Voltage    .
Grid  No.   1  Voltage  Required  for  Cutoffl

CIRCUIT  VALUES

Grid No.  1  Circuit  Resistance   ....

NOTE:
1.   Vis„dl  extinction  of  rdster.

155   Volts             dc
220   Volts

0  volts            dc
2   Volts

450   Volts
200   Volts
200   Volts

.16,000   Volts             dc

.        300   Volts             dc
-35  to ~72   Volts            dc

1.5  Megohms   Max.

SYIVANIA

HNIENRI

OuicK    n[FERENCE    DATA

Receiver Check Tube
8"  Rectangular,  All  Glass
Self Focusing
(Electrostatic)

r]%o]°#a=:ae?icDeflection
Gray  Filter Glass

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE   TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Pre|iared  and  Released  By Tbe

TE,CHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

APRIL,   1958

PAGE 1 0F 2
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WARNING:

eoxypo]#6;,1#oyod;udcfl]7o;:t:°#;:,%]:fez;t2b;:Sfed:y:eb:I"oepcee:::ey|td#;;;eec,ttdb8dd7Zz"Jttbep°:;:7!„efddc:7,;,gee,1,f°fMpde:z%2'#a#2#aut':ydftx,#Per°#on]§degde

DIAGRAM  NOTES:
1.    F:i:I_.e,nc:  !i!2_?   i:   d:te,y,mined.by   the  Plane   C-C'   of   JFTEC   No.126   1.eference   line    gdwge   uJben   lbe    gdlige   iJ

Jedted   dgcijiisl   the   biill7.

2_.     B_a:e   Pill  No.  7   aligns   {i)itb   borjzoiitdl   ceiitei.lii2e   wjtbjn   30°    ci}id   j]   o}2   Sdine   I-ide   clJ   di2ode   contact   (]1-21).

3.    Dimensiorlf  are  in  inches.



CHARACTERISTICS
GENEEL  DATA

Focusing Method   .....
Deflecting  Method     ....
Deflection Angle  (Approx.)    .
Phosphor........

Fluorescence....
Phosphorescence      .     .     .
Persistence.....

Faceplate.......
Light  Transmittance  (Approx.)

•     .  Magnetic
I     .  Magnetic
•...    50Degrees

Alundnized, P7
.   Blue-white
.     .     .Yellow
•     .     .     Long
.     GrayGlass
•...    76Percent

*  In addition to the type shown, the 10AKP-can be supplied with several
other screen phosphors.

ELECTRICAL  DATA
Heater voltage ..........
Heater current ..........
Djfec¢a[tEtoe5:I::trA°dueoctahpe:Cit[=:ti(etp?r°=.)

GridNo.1 toA110ther Electrodes.    .

rl MECHANICAL  DATA
Mininum useful screen Diameter   .    .
BulbContact(RecessedSmallCavityCap)
Base............

E#in8.      :      :      :      :     :     :      :     :     :      :     :

6.3  Volts
.     .     .     0.6±10%Ampere

5   v,lAt
8   IAl^f

9  Inches
J1-21
85-57

12D
J84C

RATINGS
MAXIMUM  RATINGS   (Absolute  MaLximuni  Values)

Anode voltage  ...........
Grid No.  2  Voltage    .........
Grid No.  1  Voltage    .........

Negative  Bias value    .......
Positive Bias value ........
Positive peak value      .......

Peak Grid No. 1 Drive from cutoff   ....
Peak Heater-Cathode Voltage

Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode

TYPICAL  OPERATING  CONDITIONS
Anode voltage  ...........
Grid No.  2  Voltage    .........
Grid No.  1 Voltage Required for Cutoff 1   .     .
Focusing coil current  (Approx.) 2   ....
Linewidth  A3    ...........
Spot position  (Undeflected) 4  ......

CIRCUIT  VALUES
Grid No. 1 Circuit Resistance  .

11,000  Volts
1100  Volts

200  Volts
0  Volts
2  Volts

65  Volts

200  Volts
200  Volts

.           8000  Volts
700  Volts

.-35 to-80  Volts
105  Ma
.30  mm
18mm

dc
dc

dc
dc

1.5  Megohms Max.

OuloK  REF[RENO[   DATA

Radar  Indicator  Tube
High  Resolutiofl
1o"  Round  Glass  Type
Spherical  Faceplate
Gray  Glass
Aluninized  Screen
Magfletic  Deflection
Magnetic  Focus

SYLVANIA
ELECTRONIC  TUBES

A  Divisioa  of
Sylvania  Electric   Products  lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prat)ared   4md  Relea]ed  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,  PENNSYLVANIA

MAY,  1961

PAGE   I   OF  2

File   Under
SPECIAL  AND  GENERAL  PURPOSE

CATHODE  RAY  TLJBES qu
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SYLVANIA

10AKP7

10AKP.*

PAGE  2

NOTES:
1.  Vilttal extincl6on of undefrocted focttled spot.

2.  For JEDEC foc%]ing coil No.106 ouitb distance from the yoke reference line to center of air gap eqttal io 31/4 incbel.

3.  Mealured, in accordance ouiib  Nil-E-1, Pardgrdpb 4.12.6.2, ¢¢ an anode current of  200  pro.

4.  The center of tbp undefoecSed, unfoc%Sed ]Poi avill fall av¢Sbin a circle of  18 in.in. rdditt], concentric with ike tttbe face.

WARNING:
X-ray  red6diion  ]bielding unay  be  neceSsary  So  proSec¢  dgden]l PoS$6ble danger  of  PerSonal injury from Prolonged e_xPo]ure _at
clole  ra}nge  if  ibis  tttbe  61  operated  at  b6gber  iban the  manttfdclurer'S   Mdxinettun  Rated  Anode  Voledge   or  16,coo  uoles,
wbi,cbeuer i] lel].

DIAGRAM  NOTES:
1.  Reference line 6§ deterwined by Po]iiion avbere JEDEC N o.112 reference line ga¢4ge will Seat against bulb.

2.  Ariode coniacS  (J1-21)  dign§ wi,tb VacamS Pin Po§i;iivn N o. 3  wilbin 10 degrees.



Magnetic
Magnetic

50 Degrees

CHARACTERISTICS

GENERAL  DATA
Focusing Method      ..............
Deflecting Method        .............
Deflection Angle  (Approx.)         .........
Phosphors*  Fluore-s^cence    Phosphorescence   Persistence

White                                                    Medium
Blue                           Yellow                Long
Violet                                                       Extremely short

8:::8:              8:::8:          I::8
.........     Gray,Spherical-Aluminized

P4
P7
P16
P19
P25

Faceplate
*E::#,;ti|Pe:t:i,ties:?:reas|S.h,3:ms,ctr::nl3£oNs::ocr:?

ELECTRICAL  DATA
Heater  voltage       ..............
Heater  current       ..............
Direct Interelectrode Capacitances  (Approx.)

Cathode to All  other Electrodes         ....
GridNo.1toAllotherElectrodes        .    .    .
GridNo.  2toAllotherElectrodes        .    .    .

a

6.3  Volts
0.3  ±  10 %  Ampere

•:,:;i:

MECHANICAL  DATA
Minimum  useful  screen Diameter     ........

S:LebratLOLne[:gtth(Re¢es.sea  Sin.all. C.av.it; Cap.)  .    :    :    :    :
Basel....................

B::bnp:a°nne::o:ftsj:::8inL::End;arisoesghalfwaybetween

]1-21  Cap `on  Same Side as  Pins No.  1  and  No.  9

RATINGS

MAXIMUM  RATINGS  (Design Maximum Values)
Anode  voltage       ................
Grid  No.  2  Voltage       ..............
GrfdNNe%.atLfv¥°£ti:8eva|ue............

Positive  Bias  value        ............
Positive  peak  value      ............

Peak Heater-Cathode Voltage
Heater Negative with Respect to cathode        .   .
Heater positivewith Respectto cathode     .   .    .

TYPICAL  OPERATING  CONDITIONS
Anode voltage2     ............

i::n:i:¥fh:A°IL::i;r:e3nt(Approx)6

Sip:iupl::ii:i:4n  (Tn.de.fie.ct:d)5 .   :   :   :   :   :   :

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance     ......

9  Inches
16 Inches

J1-21
E9-37
9NB

± 10 Degrees

12,000  Volts
450 Volts

200 Volts
0  Volts
0  Volts

180  Volts
180  Volts

9000 Volts
250  Volts

-15  to -45  Volts
40 to 60 Ma

0.013  Inch
y2Inch
40  Volts

1.5  Megohm

*
_i

Max.dcdcdcdcdc

QUICK   R[F[REN€EDATA          I

Special Purpose Tube
10" Round Glass Type
Spherical Faceplate
Gray Glass
Aluminized Screen
Magnetic Deflection
Magnetic Focus
7/8" Diameter Neck
Miniature Base
6.3 Volts-300 Ma Heater

xs:,,                                                                                                                                                             I

IIIIIIIIIIIIIIILJ5!-``y`z\,¢Dg

K

N€4\5              6&

•G{_I-_-_-i+\id
-

H28H

G'1                                            9G,

gNB

SYLVANIA  ELECTRIC
dcdc PRODUCTS  INC.

dcMax. Electronic Components Group
ELECTRONIC  TUBE  DIVISION

Max.sMax. SENECA  FALLS,  NEW  YORK

A Tecbn;col  Publicdl;on

JUNE.   1965

PAGE   1   OF  2

File  Under

SPECIAL  AND   GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

10ANP.*

PAGE   2

NOTES:
1.#b:°ecxb;toS##t|uguc,eant%rn°ap:ndjnb8nt#j#J:%etbbed::bp##::;°n]b°tt[dbeu5ed.CdreSbouldbetdbeninbandlingtbet"beioduoidddmdging

2.   Bri_llidnce  drid  defiriition  decrease  with  decreasing accelerator  Voltage.    In  general,  accelerator  uollage  Sl]ould  nol be  less  than 7000
voltJ.

3.  ViSual  extinction  of  llJe   undefoecled  focuJed  $|)ot.

4.   MedSttred  Per  NIL-E-1  Specification  dt  dn  anode  current  of 400  H,a.

5.Fhbeetc#bteerSb°j!['dheed.undeflectedf°CusedJP°lwillfallwilhinacircleofl/2-incbrddiu5conceutricwithtbecenleroflbeiubefacewitb

6.Fe°qcuuj§;#8enct°,jJ[occuartreednt2.:e/d2%ecdbe:tfrdonmarcec##tc°er,jcnuer.rent°f]°°P.a.WilbtlJecenterofdirgdpofJEDECFoctt]CoilNo.|2],or

7.Tmb;en:m]u6;Pb%#:„drrpe2n:#erneSe;#,SeSC#obtte,dpebremedmn;lot;/d:ama8edifcttrrentden§ilyisperunittedloriseloobigb.Topreuentbttrning,

WARNING:

rang:;;#bi::#Zt:nopsehr';!i:;tta8,#zdgybebret#ac:"tab:yrmt;repurf°;:,C:r:r§:;"#apx;#ub:e,#d#derA°nfof:r#:i#]a;ett]ourry]6f,ro°omop%°[:]°:#bd„#Sru;]e]:]tsc]°"

DIAGRAM  NOTE:
1.R:;:fe:;;;oC3e:#oeo,;:!:#:fz#;e,fsb%pt.bep0jnlwbereleadingedgeofJEDECG-112referencelinegauge(focylinder2''longdnd|.5ov"



CHARACTERISTICS

GENERAL  DATA
FacusingMethod      .     .     .
Deflecting  Method        .     .
Deflection  Angle  ( Approx.)

Types*
Fluorescence     .     .     .
Phosphorescence   .     .
Persistence....
Screen.....

Faceplate......

Light Transmittance

(approx.)....

10KP7
10KP7A

•    Magnetic
•    Magnetic

50  Degrees

10KP7B
Blue-White                 Blue-White

Yellow                          Yellow
Long

Gray Filter
Glass

77

Long
Aluninized
Gray Filter

Glass

77
*In addition to the types shown, the  10KP-can be supplied with several

other screen phosphors.

ELECTRICAL  DATA
Heater  voltage       .........
Heater  current       .........
Direct  Interelectrode  Capacitances  ( approx. )

Cathode toAll other Electrodes     .     .
Grid No.1 to All other Electrodes     .

MECHANICAL  DATA
Minimum useful screen Diameter    .     .    .
Bulb Contact  (Recessed Small Cavity Cap)
Bulb.............

Base   (Small-Shell  Duodecal  5-Pin)       .     .
Basing.........-..

Bulb Contact Aligns with Vacant Pin
Position No. 3

Weight  (approx.)

6.3  Volts
0.6 ± 10%  Ampere

5    ILIAl

8  l'lLf

9  Inches

J1-21

]84Cor]84D
85-57

12D

±10  Degrees
9  Pounds

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
Anode  Voltage

10KP7,  10KP7A      .......
10KP7B..........

Grid No. 2 Voltage

11,000  Volts
13,200  Volts

770  Volts

QUICK   REFERENCE   DATA

10"  Direct  Viewed
Round  Glass  Type
Spherical,  Gray  Faceplate
10KP7B,  Aluminized  Screen
Magnetic  Deflection
Magnetic Fcms
loKP7A  and  10KP7B,  High

Resolutiofl

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret)ared  and  Relea;led  By  The
TECHNICAL  PUBLICA:TIONS   SECTION

EMPORIUM,   PENNSYI.VANIA

MARCH,   1960

PAGE   1   OF   3

File  Under
SPECIAL  AND  GENERAL  PURPOSE

.   CATHODE  RAY  TUBES



SYLVANIA

10KP7*

10KP7A

10KP7B

PAGE  2

MAXIMUM  RATINGS  (Absolute  Maximum  Values)      (Cont'd)
Grid No.  1 Voltage

Negative Bias value     .......
Positive  Bias  value       .......
Positive  peak value      .......,

Peak Heater Cathode Voltage

Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed

15   Seconds    .......

After Equipment Warm-up  Period
Heater Positive with Respect to Cathode

TYPICAL  OPERATING  CONDITIONS
Anode voltagel      ..........
Grid No. 2 Voltage      .........

Grid No.1 VoltageRequired for cutoff2     .     .
Focusingcoilcurrent  (Approx.)3     .     .     .
LinewidthA4  (10KP7Aandl0KP7B)     .     .

MAXIMUM  CIRCUIT  VALUES
Grid  No.1  Circuit  Resistance      .

.........          200Volts            dc
0 volts         dc
2  Volts

10KP7           10KP7A         10KP7B
140                    200                              Volts

450  Volts
200  Volts

140                    200                    200  Volts

9000  Volts
250  Volts

-27 to J53  Volts

112 ±  15%  Ma
0.38  mm

1.5  Megohms  Max.

NOTES:
1.  Brilli,Once  and  defrndion  decrease  uiitb  decreasing  Anodevolldge.Jn general, the Anode Vohage lboaeid not be less

ibun 7000 uolts  for Type  loKP713  ¢nd not leSI tbun  5000  uolts  for Types  10KP7  and  loKP7A.

2.  Vileeal  extinction  of  I ocee]ed  Spot.

3.  For  JEDEC  focttsing  coal  106  or  eqttivalent,  center  of  a;ir gap 31/4 incbe5 from Reference Line at an 4unode  current
of  200  u4.

4.  Ned;cured  in  accordance  ouilb  MIL-E-1,  at  an  anode  currewi  of  200  pe.

WARNING:
X-ray  radiation  shielding  may  be  necessary  to  protect  against  possible  danger  of  personal  injury  from  prolonged
exposure at close range if this tube is operated at higher than the manufacturer's Maximum Rated Anode Voltage or
16,000  volts,  whichever  is  less.

E=



SYLVANIA

1"P7*
10KP7A

10KP7B

PAGE  3

OUTLINE

DIAGRAM  NOTES:
1.  Reference  line is  determined by  ibe Plane  of  lbe ttpper  edge  of  lbe  reference  line  gaittge  (JEDEC No.112)  ouben

the  gd;ttge  is  Seated  on  the  cone.

2.  Anode  terminal  dignl  ouitb  Pin  Post,tion No.  3 ± 10 degrees and il on §aane lede of  bulb dS Pin Posil6on No. 3.

A



-e



CHARACTERISTICS
GENERAL  DATA

Focusing Method   .......,...
Deflecting  Method      .........
Deflecting  Angle  (approx.)     ......
Phosphor...........

Fluorescence..........
Persistence..........

Faceplate............

ELECTRICAL  DATA
Heater  voltage       ..........
Heater current ...........
Dfrec€a:a:edr:]teoctA°udeotchae:afi:::[Coeses(a:Pf?X.i

Grid to All Other Electrodes
External  Conductive  Coating  to  Anode  .

MECHANICAL  DATA
Minimum useful screen Diameter   .    .
Bulb Contact  (Recessed Small Cavity Cap)
Base  (Small shellDuodecal 5-Pin)   .     .
Basing...........
Bulb Contact Aligns with Vacant

Pin position No.  3  ......

MAXIMUM  RATINGS

I     .   Magnetic
•     .     .   Magnetic
.....     52   Degrees
.....  Pll
....        Blue
....      Short
Gray Filter Glass

.  91/8  Inches
J1-21
85-57

12G

±30  Degrees

RATINGS

(Design  Center  Values)
Anode voltage  ............
Grid Voltage

Negative Bias value     ........
Positive Bias value       ........
Positive  peak  value     ........

Peak Heater-Cathode Voltage
Heater  Negative  with  Respect  to  Cathode

Dulr;nsge.YnadrsT-uf?eri.od.N?t:oFxc:eq

Af ter  Equipment  Warm-Up  Period  .     .
Heater  Positive  with  Respect  to  Cathode

RECOMMENDED  OPERATING  CONDITIONS
Anode voltage .......
Grid  voltagel   .......
Focusing Coil Current  ( approx. ) 2

CIRCUIT  VAI.UES
Grid No.1 Circuit Resistance.     .

.  25,000  Volts  dc

.         550   Volts  dc
0  Volts  dc
2  Volts

410  Volts
150  Volts
150  Volts

.    1.5  Megohms Max.

'NOTES:
I.  V6Sttal  extincl4on  of  undefoected  foc¢4Sed  SPot.

2.  For  JFTEC  foceeling  109  or  eqtt6ual;cei, ibree  and  one  qaearier  incbeS  froi'n  ref erence
line.

QUICK   REFERENCE   DATA    I

Special  Purpose  Tube
10" Video Recording Tube
Round  Glass Type
Magnetic  Deflection
Magnetic Focus
Gray  Filter  Glass
Aluminized  Screen

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA  FAI.I.S,  NEW  YORK

Prepared  and Released By The
TECHNICAL PUBLICA(TIONS  SECTION

EMPORIUM,  PENNSYI.yANIA

JULY,  1954
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10NP11
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DIAGRAM  NOTES:
I.  Reference  I,ine  il  determined  by  PoSiiion owbere  ]E:TEC  reference  line  gdttge No.112  will re§l  on  lhe  bulb  cone.

WARNING:

expo%#ayg;#:;:t°{#nsg%#;#gs#bye!Seonpeecreas,Je#yatt°b4Pgrb°e'recttbdangat4#:'#:#:tttd,den,8]erM°!x2#:#44:#ejdurAt:o°d#Sro°}:°d§£eodr
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CHARACTERISTICS

GENERAI,  DATA
FocusingMethod    .       .       .
Deflecting   Method         .       .
Deflection  Angle  (approx.)
phosFT::rescence    .

Persistence
Faceplate
Light  Transmittan'ce      .

ELECTRICAI,  DATA
Heatervoltage        .      .
Heatercurrent   (approx.).      :      :      :      :
Dfrec€a]tftoe5:]etcotr°Ad[:CoatphaecrftaEi:::ro(3gspr°=.)

Grid  No.  1  to  All  Other  Electrodes

.       Electrostatic
•       .     Magnetic

.           50  Degrees
Aluminized P4

.      .       .   White
Short to Medium
Gray Filter  Glass

.       .           76  Percent

6.3   Volts
0.6  Ampere

5    FLpf

6    FLILf

MECHANICAI,  DATA
Minimum  useful  screen  Diameter      ......
Bulb  contact  (Recessed  small  cavity  cap)    ....
Base  (Small  shell  Duodecal  6-Pin)      ......
Basing..............

Bulb  contact Aligns with  pin No.  6  ....

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
Anodevoltage        .      .      .
Grid  No.   3  Voltage      .......
Grid  No.   2   Voltage      ..........
Grid No.  1  Voltage

Negative  Bias  value   .........
Positive  Bias  value      .........
Positive  peak  value   ....

91/8  Inches
J1-21
86-63

12Q
±10  Degrees

.  22,000  Volts             dc

.      3300  Volts

.        450  Volts             dc

.         140   Volts             dc
0  volts           dc
2  Volts

Peak  Heater-Cathode  Voltage
Heate£#¥];gg;gr::¥|_::ppRep:;:1:ocdttn°otctaothE°xdceeedi5Seconds

Heater  positive  with  Respect  to  cathode     ....

TYPICAI.  OPERATING  CONDITIONS
Anode  voltagel       .
Grid No.  3 Voltage for Focus with Ib=100 4tAmps
Alignment  magnet  field  strength   .....
Grid  No.   2  Voltage      .......
Grid  No.   1  Voltage  Required  for  Cutoff2      .      .
GridNo.  3Currentatlb=100prAmps      .      .      .

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance  ......

450  Volts
200  Volts
200  Volts

.       .14,000  Volts             dc
1640 to 2225  Volts

0 to 8  Gausses
200  Volts            dc

-18 to -48  Volts           dc
.       .           25+a             Max.

1.5  Megohms   Max.

NOTES:
1 .    Buy:;:';%Cesbdon%ddenf io:jti:n]eds:C;;%ne  ]Woj;obo3e:roe,i::n8  anode  Uoltdge.  In  general,  anode

2.   Vq'%%:I i;::}#bc::°enud°,fuets°C%J:lo%St5er;oEt:t%::te°%tdt,%t.`°ndry  focused  Spot  Win  re-

SYIVENIA

losp4

OuloK     R[FER[NCE     DATA

Monitor Tube
10"  Direct Viewed
Round Glass Type
Spherical  Faceplate

gi:zliFniilzt::8;:::n
Magnetic Deflection

F|c:c:||:eo:sat:t:i?FToycpues

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE   TUBE
DIVISION

SENECA  FALLS,  NEW  YORK
Pret}ctred  and  Released  By The

TE,CHNICAL PUBI.ICATIONS  SEICTION
EMPORIUM,  PBNNSYI.VANIA

APRIL,   1958

PAGE 1  OF 2
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WARNING:

expoS%ydtrdcd,`jodSt;0,1.2qnJgh.:e]zfj't2h8j]?%beb::toep%:%|td:i:g°|eecrttdb8%;'';tep°:;,b,'„efadcf'„2t§eer';5°tMP%j`%%j4%%f%°%odper°#onitgdegde
or   16,000   Volts,  u/bicbever   is   leJS.

DIAGRAM  NOTES:
1.    Reference  line   il   determ.lned   I)y  ]FTEC  No.112   I.efei.ellce   lii2e   gdwge.

2.    Tb.e  Pl?lie   tbi.ougb,  the   !wbe   dxi:   cind  Pii2.  N`o.  6  pedy   Tdry  fi.om  tl3e   Plane  through  the  twbe  axis  dud  bulb   ter-
r?!}idl,by   all  dngwldr  tolerance   (medslil.ed  dbowt  llJe  iiibe -diif )   of  ± -loo.  Bwlb  t`;I.mindl  is  on  Jdme  Jide  dl  Pin
No.  6. u



CHARACTERISTICS

®

A

GENERAL  DATA
Focusing  Method    .
Deflecting  Method
Deflection  Angle   (Approx.)    .
Phosphor      .

Fluorescence     .
Persistence

Faceplate

*In   ciddition   to   the   type   lbown,  the   lovp-   can

Seuei.dl   other   lci.een  Pbo!PborI.

ELECTRICAI,  DATA

Heater  voltage        .
Heater   Current
Direct  Interelectrode  Capacitances   (approx. )

Cathode  to  All  Other  Electrodes
Grid No.  1  to  All  0ther' Electrodes   .
External  conductive  coating  to  Anodel        .

MECHANICAL  DATA

Minimum  Useful  Screen  Diameter
Bulb  Contact  (Recessed  Small  Cavity  Cap)     .
Base  (Small  Shell  Duodecal  5-Pin)     .
Basing    .
Bulb
Weight  .

•      Magnetic

•      Magnetic

.     50   Degrees

Aluminized, P15
Blue-Green

Extremely Short
.          Clear Glass

be   Jupplied   wjf b

6.3   Volts

0.6.±  1097o   Ampere

5    lLllf

6   p.Ill

.      2,500   prprf      Max.

500   pr4tf       Min.

91/8  Inches
•`       J1-21

.        .     85-57

.        .        12N

|84C of ]84D
9  Pounds

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)

Anode  voltage        .
Grid No. 2 Voltage
Grid No.  1 Voltage

Negative  Bias  Value   .
Positive  Bias  value      .       .
Positive  peak  value    .      .

13,200  Volts        dc

45o  volts       dc

140  Volts        dc
0  volts       dc
2  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period Not to Exceed  15  Seconds    `  450  Volts
After warm-up  period     .
Heater  Positive  with  Respect  to  Cathode

TYPICAL  OPERATING  CONDITIO.NS
Anode  voltage        .
Grid  No.  2  Voltage     .
Grid  No.   1  Voltage  Required  for  Cutoff2
Focusing  Coil  Current   (Approx.)3      .
Spot  Position   (Undeflected)     .

CIRCUIT  VAI+UES

Grid  No.  1  Circuit  Resistance  ....

154  Volts

154  Volts

.11,000   Volts

.         250  Volts

.  -28 to -72  Volts
.          110   Ma

.           16  mm

1.5  Megohms   Max.

QUICK      REFERENCE      DATA

Flying  Spot  Scanner
10"  Round  Glass  Type
Spherical  Faceplate
Clear  Glass
Aluminized  Screen
Magnetic  Deflection
Magnetic Focus
External  Conductive  Coating

HH

in-i

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric   Products   lnc.

PICTURE  TUBE  OPERATIONS
SENECA  FALLS.  NEW  YORK

Prepared  and  Released By The
TECHNICAL PUBLICATIONS  SBCTloN

EMPO RIU M,  PENNSYI.VANIA

NOVEMBER,   1958
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lovp15

10VP*
PAGE  2

NOTES:

1.    External   Conductive   Coating  un%Il   be   gl.ounded.

2.    Vis"al   extil2ction   of   focHsed   1.dJter.  Extinction   of   ]tdtionary  focused  Spol  will  require  tbdt  these  valuel  be  dboul

5   Volts  more  negative.

3.    For   §tdnddrd  focuS   coil  EIA  No.   106   or   equiudlent,   uijtb   the   combined   Grid  No.   1   bids   uoltdge   dud   Video-
Jigndl   uoltdge   adj"Ited   to   Pl.odwce   a   bigbligbt   bl.ightness   of   40   i oof-ldml)ertJ   on   a  6   inch   by   8   inch   Pictul.e

dl.ed.  Center  of  the  djr  gap  of  the  coil  to  reference  line  Sbdll  be  31/4  incbeJ.

WARNING:

e]X6P,°o#o;o::uy:i;tdfc:L20#b°2r#bn;i;e;er;fff2tnp;lsssTu%ebieS':e#;t°bpifg°bteercibdd87:"tz;tep%;:;ub;eat:ua,ne§,efr#dp„e#u°#!R2d#ryAfn'o°d##gfeodr

DIAGRAM  NOTES:
1.    Reference   line  i]  determined  by  PoSition  u)here  ]FTEC  No.112  reference  line   gauge  will  Sedt  dgdinst  bulb.

2.   Vdcdnt  Position  Pin  No.  3  aligned  with  anode,  contact  cap  (|1-21)  within  30  degrees.



)egrces

QUICK    R[F[RENCE    DATASpecialPurposeTube

P19 10"  Direct  Viewed
Orange Round  Glass  Type
Orange Spherical  Faceplate

g       Long Gray  Filter  Glass-
Magnetic   Deflection                      I

?crccnt,olts1mperc,HfJ4(f[nchesDegreesVolts    dcVoltsdcVoltsdc Electrostatic  Focus

es`\
//¢

G' 6uLJ`,

Volts         dc
Volts         dcVoltsVoltsdcVoltsdcVoltsdcVoltsdcVoltsdcVoltsdcMeg(}hmsMax. '06'

612                                                      Ilk

Nl                    12H

12-M

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA   FALLS,  NEW  YORK
Pr.Par.d and  R.Iial.d  By -I.h.

TI:.CI1,NIC^L  Pl'BLICA-I IOINS   S[.C-I.I()N

I. .\11.0 R I L . .\1.   P I.. .\ .\ .\ \ ' L ' ' .+ + I .+

NOVEMUER.   IIJ57

PAGE   I  OF  3

CHARACTERISTICS

GENERAL  DATA

E%a:Sc,t:8nM#£:d  ..    :    :
Dcflcction  Angle (approx.)

phosF|huoorre;cc;cc....

Phosphorcsccnce     .      .
Persistence     .      .      .

Faceflfagtftira.nsinit;an:e:

P7
Blue

Yellow
Long--.-

ELECTRICAL DATA
Heater voltage    ..........
Hcatercurrcnt    .     .
D`rcccta[titoc::I::trA°[€eo¢a::C±:::tcreosd(e:P.Pr:X.)

Grid No.  I  to All Other Electrodes  .     .

MECHANICAL DATA
Minimum Useful  Screen Diameter  .

B:i:(csomn:f|csfF|icfs::gcsc:|a:I-pci:5,tyfa?):

B:ibn!ohta.ct A,i;ns. with vacant p|n
Position  No.  3  .

Elcctrostatic
•    Magnetic
.... 50

P14

?:lr,:'£
Medium-Lon

Gray Filter Glass
.....          76

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)
13,200 V

-550 to  llco V
:::°::Cfo:c:ittag:e#c:c:trodc)
GrldNNe:;t],v¥°£::8Cva|ue  .     .     .

Positive  Bias  Valucl   .
Positive  Peak  Value   .

Peak  Heater-Cathode Voltage

E:::::Foesq:,t`,,`:CWT:£hR::;:::[t:oc::£ho%€C

TYPICAL  OPERATING  CONDITIONS
Anode  Voltagc2   .
Grid  No.  4  \'oltage for  Focus8   .

8::8 #:.  i ¥:i::8: for Cutoff. :

MAXIMUM  CIRCUIT  VALUE
Grid  No.  1  Circuit  Rcsistancc     .

10,Cro
0  to  3cO

3cO
-28 to -72



SYLVANIA

10WP7         10WP7A

10WP14    10WP14A

10WP19    10WP19A

PAGE  2

NOTES:
L{;oj6'b;:gd;'tTbfpbr::;:e:net:;b'uobrfcn:€nbffc:,Cl'ff#nf;;9j:7'c2aabnncc;b;i:;e,:„#n;:dndctc:;t,`,d!:P]#\ahsgo:,j]';]b4boebuc(|#,`#yuecadu':c':tLzd%'„'tb,`bdcn;!re##o°`:,C:c

2.   9rjl^lj41lc,e  dlld  dcfinjtion  decreaJc  w'itb  dccrcaling anode  uoltagc.   In  general,  arlod¢  rolt4g/c  Sbould  not  bc  lc"  than
7 ,000  uol,I .

3.  Wlfb  E„ adjlilted i or lb  --100 mjcroaunpcreS, Eo4 iJ  adjusted for belt ouprall focuS of a 6''  x 8"  ra„w  I)attcrrl.

4.  Vi:ttal  extitlcljop  of  focused  rdstcr.  I.xtinclion  of  St4tionary  focttSed  JPot  u)ill  require  lba[  thou  valtt"  bc  about 5
a.oltj  more  negatiuc.

10WP7A,10WP14A,10WP19A

aiumT:,ezsecdtsycE::nas:e  ;dent;Ca'  t°  the  ]°WP7?  10WP14.  and  lowpl9,  rcspecti`.cly,  except  that  they employ

WARNING:

;6p;o##oa]r,r)::do;;',r;a;#cbr'tc;!j:L#;,:t%,bsco';C,Crc;;¢adrJatT°b#',:"t#nbSe'mp::Ju'fb;c`,„d,ac:¥Xf"P,C::u°#!R'aT;:"drJA!o%#o°]),°ang#do,



SYLYANIA

10WP7         10WP7A

10WP14    10WP14A

10WP1910WP19A

PAGE  3

USEFUI     SCREEN
OIALIETER

A

th

I i h.

flEFEPENCE      L"E

(NOTE   I)

DIAGRAM  NOTES:
I.   Rcfercnce  line  iS  tbc  Poirlt  uJbere  a  1.500 +i;o°o3o didmeter  riiig  gauge  2  incb"  long,  ti'ill  Stop  agaiiilt  biilb.

2.   4,nli{f!om coating.1-1 /2 inch min. radiuS concentric with contact. Do not handle  tttl]e  ky  [13c pa„ of tin biilb  l]at.jug
lbc  amti-cororlo  coatirlg.
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CHARACTERISTICS

GENERAI. DATA

E3i::lt:8nM#:gd  :   :   :
Dcflection  Angle (approx. )

phosF]huoorre;ce;cc.     :     .     .

3:.os:g,i:::sc:nce   :    :
Face£]]agtft ira.nsriit:ance  .

Electrostatic
•    Magnetic

•55  Degrees

P7                      P14
Blue                Purple

Yellow            Yellow
Long       Medium-Long

ELECTRICAL DATA

E:::::::;::ftc  :   :
D`rcccta:£toe5:I::trA°[€Co¢a::C±[::tcrcosd(e:P.Pr:X.)

Grid No.  1  to All Other Electrodes  .

MECHANICAL DATA
Minimum useful screen Diamctcr  .     .

a:::(csomn:f|C:i:I:CBs::gcsc:,all-p::5ityfa?):

B:iin€o;[a.ctA|i;nswithvacantpin
Position  No.  3  .

L

P|9
Orange
Orange
Long

Gray Filter Glass
....       74Pcrccnt

.            6.3  Volts
0.6  ± 1097o Ampere

5   UFLE

6  IJui

11  Inches

Jl-21
86-63
"rm

± 10 Degrees

RATINGS

MAXIMUM RATINGS  (Absolute Maximum Values)
Anode voltage    .
Grid(Fooc.u!,:'go|Eiegcetrodc)

Grid  No.  2 Voltage
Grid No.  I  Voltage

Negative  Bias  Value  .
Positive  Bias  Valucl   .
Positive  Peak  Value   .

Peak  Hcatcr-Cathode Voltage

E:::::Focsg,:,tt:CWT;£hR¥:¥:tt:oc€:£t:€e

TYPICAL  OPERATING  CONDITIONS

8:,°ddcNY.°|tavoc|2ta.ge .for. F6cus3   .

§i:jnE§ntz#!:n:c8t:Ff,°cridc;:r°cffn`gth5

MAXIMUM  CIRCUIT  VALUES
Grid  No.  1  Circuit  Rcsistancc     ,

.13,200Volts  dc

-550 to  llco Volts  dc
770 Volts  dc

.      .           200Voltsdc
o Volts dc
0 Volts

2cO Volts  dc
:      :           2cOvoltsdc

Gausscs

I. 5  Mcgohms Max.

QUICK    R[FER[NCE    DATA

Special  Purpose  Tube
12"  Direct  Viewed
Round  Glass  Type
Spherical  Faceplate
Gray  Filter  Glass
Magnetic  Deflection
Electrostatic  Focus

SYLVANIA  ELECTRIC
PRODUCTS  INC.

TELEVISION  PICTURE  TUBE
DIVISION

SENECA   FALLS,  NEW  YORK
Pr.Par.d and R.I.oI.d  t}y Tot

I.ECIINIC:.+L  Pulll.IC^.IIONS   Sl:.(:I ION

i M P0 R I u 1`1,  P I:.N N S \' 1.i. A N I A

NOVEMBER.   IIJ.7

PAGE   I  {)F  ,



SYLYANIA

12ABP7     12ABP7A

12ABP14

12ABP14A

12ABP19

12^BP19A
PAGE  2

NOTES:
LTo°:rboun,Cog:b:]t:#prcracstu:€crn:;;bt:bfrcntc:#::,fm##f#b#p'ccbur#nn#c|!y;,P:;cL:#bco°d#):ddbobb:e|(damdt!b#,:;d%°ntL'%S:tb)'bdcn°p:#P,#::e

2.   Brilliance  and  definition  dccreau  iuitb  dccrct.ling anode  uoltag/a.  Iri  g¢ncral, anode  vollagie  ibould not  b¢ lcll than
8,000  uol,I.

3 .  With Eqi edjuJtcd for lb --loo microampcrcs , Eqb is edjuJtcd for bcJt oi;.cr4ll foctis of a 7-1/2' '  x 10" raSter Pattern.

4.  Visual  extinction  of  focu"d  raJtcr.  Extincliorl  of  St4tiorlary  fo¢uJcd  §Pot  ouill  rcquir¢  that  these  iiahi¢S  bc  about  5
uol[]  more  n(g4Itivc.

5F4°bric°%:#o#',Jpc°cf,;;;i:rc:„`;ib],Pi°otc;,uc`d.a°!parobxctamm4,%`,g!]#y;'f#g:;'c::i::::#ef,;nncd.ed.['Jb°uLdbcanadJ"S'-

12ABP7A,12ABP14A,12ABP19A

a]umTflfezsced ts¥#:n::e  identical  t°  the  ]2ABP7i  12ABP14.12ABpl9  rcspcctivcly,  except  that  they  employ

WARNING:

CLX6P,:£#uao'a)t,:C!ldo#b',:c:bn:vg;crht`€fc]LtdLb'c:]gt%'Nb`opnc€rc:%ryatt°b,Pg%'rec,'ba4nga,`bn€"MP4°#u'fba'c`,udr#'MQ!xP,%'„°#±:%d"''A!ro%Sro;%ng::r
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12ABP7     12ABP7A

12ABP14

12ABP14A

12ABP19

12ABP19A
PAGE  3

ft

DIAGRAM  NOTES:
I.   Rcfercncc  line  u  tbc  Polnt  uibcrc  a  1.500 +_.:o°03o dtamc[er ring gattgc 2  inch"  16ng,  uiill  ilop.

2.   Anli-corofla Coa[irlg 1-1/2"  minim.in radiw]  corlccnlric  u/itb  (ontact.  Do  rlot  l}alldlc  titbe  by  tbc  Part  of  tbc  bulb
b4uin8 lbc  anlj-corom codtirig.
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_               _                   -    ___      -      _---_         _                                                        __

^s`T"`-I-+Jar          engineering tlata service      s:`:i-i``:-=`-:
CHARACTERISTICS

GENERAL   DATA

Focusing  Method
Deflecting  Method
Phosphort P7                    P14

Fluorescence         Blue-unite    Purple
Phosphorescence       Yellow         Orange

El ec tros ta tic
Electrostatic

P|9         P25
Orange  Orange
Orange  Orange

Fa::;::::Once                L°n8       Mod.  L8::y  E::!er  a::::
•   In  addition   to   the  screens  sho`irn,   the  12ANP-can  be

supplied  with  several  other  screen  phosphors.

ELEX:TRICAL   DATA

Heater  Voltage
Heater  current                                                               0.6
Direct  Interelectrode  Capacitances  (Approx. )

Cathode   to  All  Other  Electrodes
Grid  No.   I   to  All  Other  Electrodes
Between  Deflecting  Plates  I-2
Betueen  Deflecting  Plates  3-4

A        Deflecting  Plat.  1  to  All  Other  Electrodes
Deflecting  Plate  2  to  All  Other  Electrodes
Deflecting  Plate  3   to  All  Other.  Electrodes
Deflecting  Plate  4  to  All  Other  Electrodes

MECHANICAL   DATA

Minimum  Useful   Screen  I)iameter
Bulb  Contact   (Recessed  Small  Cavity  Cap)
Neck  Contacts   (Small  Ball  Caps)
Base   (Medium  Shell   Diheptal   12-Pin)
Basing
Jl-22  Contact  Aligns  with  Trace  D3-D4
Jl-22  Coatact  Aligns  with  Pin  No.   11
Neck  Contact   (A2)   Aligns  with  Trace  Dl-I)2
Positive  Voltage  on  DI  Deflects  Beam  Approx.

Away   FI.om   A2
Positive  Voltage  on  D3  Deflects  Beam  Approx.

Away  F`rom  Post  Accelerator  Button

RATINGS

MAXIMUM   RATINGS   (Absolute   Maximum  Values)

Anode   II]putl

r`   =::: :::  3 ?::::::
Anode  No.   I   Voltage
Grid  No.   I  Voltage

Negative  Bias  Value
Positive  Bias  Value

146   (10-58)

11   Inches
J|-22
J|-25

812-37
14AW
±10  Degrees
±10  Degrees
±10  Degrees

300  V®|tB
0  Volts

QUICK   REFERENCE   DATA

Oscilloscope   Tube
12''  Direct  VieTed
Round  Glass  type
Electrostatic  Deflection
Electrostatlc  Focus
Post  Deflectiorl  Accelera-

tion
Aluminized  Screen

SYLVANIA   ELEC'IRIC
PRODUCTS   INC.

Electronic Components Group
ELECTRONlc  njBE  DlvlsloN

SENECA  FALLS,  NEW  YORK

A   T((I,''i(,'I  P'lI'li„l'-lo''

May   5,   1965
Page  I  of  3
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Page   2

MAXIMUM   RATINGS   (Absolute   Maximum  Values)      (Cont'd)

Positive  Peak  Value
Peak-Heater-Cathode  Vol tage

Heater  Negative  with  Respect  to  Cathode
Heater  Positive  with  Respect  to  Cathode

Peak  Voltage  Between   Anode  No.   2  and  Any  Deflecting  Plate
Ratio   (Post  Accelerator  Voltage   to  Anode  Voltage)

TYPICAL   OPERATING   CONDITIONS

Anode  No.   3   Voltage
Anode   No.   2  Voltage
Anode  No.   I  Voltage   for  Focus

S:i:eg:io:  i::::::3Required  for  Cutoff2
Deflecting  Plates  I-2

Mo3:i:::::¥8  Plates  3rd

Ei::  #igt!  ::£::f
Focus  Electrode  Current4
Spot  Position,  Undeflected
Angle  Between  Dl-D2  Trace  and  D3-D4  Trace

CIRCUIT   VALUES

Grid  No.   I  Cil`cuit  Resistance
Resistance  in  Any  Deflection  Plate  Circuit

2    Volts

180    Volts
180    Volts

1500    Volts
235

9700    Volts  dc
6100    Volts  dc

1510   to   2225    Volts  dc
-135  to  -202    Volts  dc

loo  to  150    Volts  dc/Inch
loo  to  150    Volts  dc/Inch

45     Volts  Max.
•5rm
75    rm

-25   to   +25     tia
Within   20  mm  Square

90  ±   I     Degree

2.0     Megohms  Max.
5.0     Megohms   Max.

NOTES :

i.     Anode   input  equals   the  product  of  Anode  No.   2  voltage  and  average   Anode
No.   2  current.

2.     For  visual  extinction  of  undeflected  focused  spot.

3.     Deflection  plates  I  and  2  ar.e  nearer  the  screen.

4.     Measured  in  accordance  with  MIL-E-I  specification  at  a  post  accelerator
current   (IA3)   equal   to   25  tLa®

u

a
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OUTLINE
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BOTTOM   VIEW   OF   BASE
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GENERAL  DATA

i:e:fl:e;:]§:r§:¥:e:t:e:d
Phosphorescence
Persistence      .    .

CHARACTERISTICS

PIP2
Green             Green
Green            Green

Medium        Medium

A

Faceplate.................
*In addition to the screens shown,  the  12AXP-  can

bc  supplied  with  several  other  screen  phosphors.

ELECTRICAL  DATA
Heater voltage       ...............
Heater current       ...............
Dfrec€a]tftoe5:,::tr£[€eoFhE:c±t,::tcreosdteSPpr:X..,...

Grid  No.  1  to All  other Electrodes       ....

i:e:fl:ei:e::tio:E:ea:st:ei:;!co:ti:i::o:;2er

DefleEC[te£:t¥oE[easteE:cte°ptAB[°th:I.......

DefleEC]te`:tgoE[easteEicte°ptA84°th:I.......

DefleEC[te£:t¥oE]easteEfcte°ptAE3°th:I.......

MECHANICAL  DATA

Minimum useful screen Diameter     .......
Bulb contact  (Recessed  small cavity cap)      .    .    .
Base  (Medium  Shell Diheptal  12-Pin)

3;a:i:ft  (A;p;o;.).   :    :   :    :    :    :   :    :   :

ji:2:€::::::Aiig:S#5£r:Cfrop15-D:
P°Sftivpepyo°x]:a£:w°anrdDp[£nDfrflo:C;SBcam

:::;tAv?cp;oO:]t¥iwo:nr¢Dp:]n?#:o:.c:s.B.ea.in.

.    .  Electrostatic

.    .  Electrostatic
P7               Pll

White           Blue
Yellow
I.ong           Short

Gray  Filter  Glass

6.3  Volts
0.6  ±  10 % Amperes

--::::::

8pf

8pf

6pf

6pf

11  Inches

J1-21
812-37

14J
12  Pounds

± 10 Degrees
± 10 Degrees

C99% Exp.  28,  or Equivalent

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)

A::a:Ln:.u;[vo[t.ag.e  .    :    :    :    :    :    :    :    :    :   :    :    :    :    :    :
Anode  No.  2  Voltage       ...............
Anode  No.  1  Voltage        ...............
Grid No.  1  Voltage

Negative  Bias  value     ..............
Positive  Bias  value        ..............
Positive  peak  value      ..............

Peak Heater-Cathode Voltage
Heater Negative with Respect to cathode        ....

:::|koaHie!ai::igcl:tt;:ere::i:r:Evg;|a:t::::c:oti::::o;:|tage)

6 Watts
12,coo Volts

6000 Volts
2500 Volts

200 Volts
0 Volt
2  Volts

200 Volts
200 Volts

750 Volts
2.3 :1

dc
dc
dc

dc
dc

OUICIt   REFERENCE   DATA

Oscilloscope Tube
12" Direct Viewed

E|oe::rdos:i:iscs5#:ction
Electrostatic Focus
Post Deflection  Acceleration

SYLVANIA  ELEC'IRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FAI.LS,  NEW  YORK

A Tecbn;col Publ;calion

MARCH,   1965

PAGE  1  OF   2
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SPECIAL  AND  GENERAI.
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

IZAXP-*
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TYPICAL  OPERATING  CONDITIONS
Anode No.  3  Voltage   ....

A::g:¥:::¥:i::g:f;I.F;cjs
Grid  No.  1  Volt

::ar83eDeflection Fac
Required for Cutoff2

Deflecting  plates  1-2      .........

ModE}i:€ieoc:£ng  ?la.te:  3..4.    :    :    :    :    :    :    :    :    :
Line Width  .'A'.4

Focus  Electrode  current4       .........

3p::g:,::!s:I;!oe:e!eu:::;efd2:inergTC:b;enia?e3,.-5D.4.+I;c:

10'000  Volts
5000  Volts

1300 to  2200  Volts
-60 to -loo Volts

105  to  145  Volts
80  to  115  Volts

30 Volts
.5mm

-15  to  +10 „a dc
Within  30 mm Square

:   :   :          9#x±g42|Dn:greeses     Mfn.

CIRCUIT  VALUES

Grid  No.   1  Circuit  Resistance       .......................
Resistance  in Any  Deflection  plate  circuit         .................

NOTES :
1.   Ariode input equals the Product of Anode No. 2 uoltdge dud auerage anode No. 2  current.
2.  For visual  extinction  of undefoecled focuJed JPol.

3.   Defoeclion  Pldle]  1  and  2  are  nearer  the  Screen.

4.   Measured in  accordance  with  NIL-E-1  Specification  dt a I)051  accelerator  current  (IA3)  equal 1o  25  ij,a.
5.   At EA3  =  EA2, lbe  enl;re  ttJeful Screen  area  can be  Jcdnned.

OUTLINE

1.5  Megohms  Max.
5.0 Megohms  Max.



CHARACTERISTICS

GENERAI.  DATA
Focusing  Method       ........

Deflection Method    ........

Deflection  Angle  ( Approx. )
Types *                                           12DP7A

Fluorescence     .     .     .         Blue-White
Phosphorescence   .     .             Yellow
Persistence....Long

Faceplate    ......        Clear or Gray
Light  Transmittance   ( approx. )

GrayFaceplate      .     .                   75
Screen.......

•     .     Magnetic
•     .     Magnetic

50  Degrees
12DP7C

Blue-White
Yellow
Long
Gray

7 5                    Percent
Aluminized

*In addition to the types shown, the  12DP-can be supplied with several

other  screen  phosphors.

ELECTRICAL  DATA
Heater  voltage       .........
Heater  current       .........
Direct  Interelectrode  Capacitances  ( approx. )

Cathode toAllother Electrodes     .     .
Grid No.1  to All other Electrodes     .

MECHANICAL  DATA
Minimum useful screen Diameter    .     .     .
Bulb............

Bulb contact  (Medium cap)   .....
Base

12DP7A   (Long Medium Shell Octal
5 . or  8-Pin        .....

12DP7C   (Long Medium Shell 8-Pin)
Basing............

Bulb Contact Aligrment
Anode Contact Aligns with Pin No.  5

Weight  (Approx.)      ........

6.3  Volts
0.6 ± 10%  Ampere

5    FLvf

8   lJIAf

10  Inches

J96S or Equivalent
C1-5

85-80 or 88-65
.      .          88-65

.     .           5AN

±10  Degrees
81/2  Pounds

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
12DP7A

Anode  voltage        ..........      11,000
Grid No. 2 Voltage      .........            770
Grid No. 1 Voltage

Negative Bias value     .......           200
Positive  Bias  value      .......                0
Positive  peak value      .......                2

12DP7C
13,200  Volts

770  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to cathode          140                  200  Volts
Heater positive with Respect to cathode          140                  200  Volts

QUICK   REF[RENC[   DATA

12"  Direct  Viewed
Round  Glass  Type
Magnetic  Deflection
Magnetic  Focus
Gray  Filter  Glass  Faceplate
Spherical  Faceplate
12DP7C -Alurninized

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Electric   Products   Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

PreDared  and  Released  By  The
TECHNICAL  PUBLICATIONS   SECTION

BMPORIUM,   PENNSYI.VANIA

MARCH.   1960

PAGE   I   OF   3

File  Under

SPECIAL  AND  GENERAL  PURPOSE
CATHODE  RAY  TUBES
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TYPICAI.  OPERATING  CONDITIONS
Anode  voltagel       ..........

Grid No.  2  Voltage      .........

Grid No. 1 Voltage Required
for  Cutoff 2

Forusing coil current  (approx.) 3      ....
Line Width A,  ( 12DP7C) 4

CIRCUIT  VALUES
Grid No.  1  Resistance

4,000  Volts         dc
250  Volts          dc

-25 to -70  Volts         dc

75tol02  Ma             dc
0.50  mm             Max.

1.5  Megohms Max.

NOTES:
1.  Brilliance  and  defroilion  deorea]e  with  decreasing  anode uoltdge. In general, ibe  anode Voltage  §bould not  be le]S

lban 4,000 uolls.

2.  V6Ieedl  extincli,on  of  undeflected  foct4Ied  §Pot.

3.  For  JEDEC  focu]ing  coil No.106  or  eq%iualent  owitb  diltdnce  fro'i'n  the  yoke  reference  line  to  center  of  air  gap
eqttal  to  41/8  incbe§.

4.   Mealured  in  aiccorddmce  u)itb  MIL-E-1,  at  an  anode  current  of  200  pe.

WARNING:
X-ray  radiation  shielding  may  be  necessary  to  protect  against  possible  danger  of  personal  injury  from  prolonged
exposure at close range if this tube is operated at higher than  the  manufacturer's  Maximum  Rated  Anode  Voltage
or  16,000  volts,  whichever is  less.



SYLVANIA

12DP7A*

12DP70
PAGE  3

OUTLINE

Sseo€3

DIAGRAM  NOTES:
1.  Reference  hne  i5  determined  by  lbe  Plane  of  tl]e  upper  edge  of  lbe reference line  gdi4ge  (JEDEC  No.112)  when

lbe  gdluge il re]ing on the cone.

2.  Anode Terminal  dignS  avi[b  Pin  No.  5 ± 10  degrees  4md iS  on Saane  Side ds Pin No. 5.

i\
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SYLVANIA

12KP4A

12KP-A*

CHARACTERISTICS

GENERAI.  DATA
Focusing  Method       .
Deflection Method     .
Deflection  Angle  (Approx. )
phospFT::resce.nce.      :

Persistence    .
Faceplate
Transmittance.  (Approx. )

Magnetic
Magnetic

.         54Degrees
Aluminized  P4

White
Short  to  Medium

Gray  Filter  Glass
74  Percent

*Jfneude::;`t.%#e:°S;:eee:„p;fo:pbh°owr:.I  the  12KP-A  Can  be  ]uPP|ied  with

ELECTRICAL  DATA
Heater  Voltage
Heater   Current
Direct  Interelectrod;  Capacitan.ces .(Approx. )

Cathode to  All Other Electrodes  .
Grid No.  1  to  All  Other  Electrodes   .
External  Conductive  Coating  to  Anodel

a      MECHANICAL DATA
Minimum  Useful  Screen  Diameter   .      .
Bulb     .       .
Bulb  Contact  .(Re.cess.ed  §ma.1l  Cavi;y  Cap)
Base   (Small  Shell  Duodecal   5-Pin)
Basing
Weight   (Approx.)     .

6.3   Volts
o.6.±  lot/Jo   Ampere

5   4,«f
6   vp.I

2500   r4tf     Max.
500  „Hf      Min.

111/4   Inches

I;91/;-A  br J991/2B
1-21

85-57
12N
121/2   Pounds

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)
Anode  Voltage
Grid  No.  2  Voltage
Grid No.  1  Voltage

Negative  Bias  value.      .
Positive  Bias  value      ....
Positive  peak  value    ....

•   13'200   Volts
450   Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

I)uring Warm-up Period Not to Exceed  15  Seconds

Heate4f;eors]:£qv:£pwTtehntR¥:.:oP cpaetr£:€e.     :     .

TYPICAI.  OPERATING  CONDITIONS
Anode  Voltage2
GridNo.2Voltage       .      .
Grid  No.  1  Voltage  Required  for  Cutoffs
Focusing  Coil  Current  (Approx.)4
Spot  position      .

CIRCUIT  VALUES
Grid No.  1  Circuit  Resistance   . 1.5  Megohms  Max.

OulcK     R[FEn[NO[     DATA

Video Monitor Tube
12"  Direct Viewed

Round Glass Type
Magnetic Deflection
Magnetic  Focus
External Conductive Coating

Gray Filter Glass  Faceplate

Aluminized  Screen

SYLVANIA ELECTRONIC TUBES

A  Division  of
SYLVANIA ELECTRIC PRODUCTS, Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Pret)ared  and  Released  By The

TECHNICAI. PUBLICAITIONS  SECTION
E.MPORIUM,  PENNSYI.VANIA

DECEMBER  1958

PAGE  1  0F  2



SYLVANIA

12KP4A

12KP-A*
PAGE  2

NOTES:
1.    Externcil  condttctiue  coating  mu]t  19e  grounded.

2.    Brilliance   and   definition   decredle   uiitb   decreasing   anode  uoltdge.  In   general,  lbe  anode  uoltage  Sbottld  not  be
less  tbdn  9,000  uoltl.

3.    Vislldl  extinction  of \undeflected  focHled  Spot.

4.F(°sre_eJEOTw#fne:°#:;%i%gf:_lib:0,_;d]i°c:tepd°_I;':::::td.i:ftobr;ceonnt_#tjJgjnnew:}bd.jcrom8bd!pe3d]/4€:'%¢Cbffo.fr]°mb.,%f;rpei:dc;e':dt.?n;d

U;:cet°ure'j#yned#,  dun°]dtdfgbearp#yj"f]::„df etd° df rt°bdeucceentder b#gbt/b2egb]tcreber::btne"   °f   35   foot-ldmberts   on   a   101/2"    x  7 3/;'

5.   Tbbee  cce%tteerr  o°ff ttbbeetu"bnede#:ed,   "nf°C"fed   JPot  Will  fall  owitblll  d  circle  bduing  2o `mm  rddiu|  concentric  with

WARNING:

i:rrrdey];i,;o;o:tsz:°o";td]:bg##btf;|#Sb;ee::tt:;eeJr]¢¢i]eydt¢°tpb'2°gtbeec,ttdb8dd#tt;#m"dg##tu%rr,I:"#dzx:#,rLymf#r%:ed8eedveox#d°;e

ae®,,

DIAGRAM  NOTES:
1.    Reference   line  i]   ¢etgrp2ined  I?y  Plane   of  upper  edge  of  |FTEC  No.112  reference  line  gauge,  when  the  galtge

i§  feated  dgdinst  the  bwlb.

2.   Vdcdnt  Pin  PoJition  No.   3  dlignS  with  a7iode  contact   cap   (|1-21)   uiitbin  30  degrees.



CHARACTERISTICS

GENERAL  DATA
Focusing Method
Deflection Method
DeflectionAngle  (Approx.)     .     .     ,
Phosphor........

Fluorescence......
Phosphorescence....
Persistence......,

Faceplate........
Light  Transmittance  (Approx.)

•     .       Magnetic
•     .       Magnetic
•...         54Degrees
....          P7
.     .   Blue-White
.     .     .      Yellow
•...    Long
Gray Filter Glass
....         74Percent

In addition to the type shown the 12SP-can be supplied with several
other screen phosphors.

ELECTRICAL  DATA
Heater  voltage     .    .
Heater  current     .    .

6.3  Volts
a.6 ± 10%  Ampere

Direct Interelectrode Capacitances  ( Approx. )
Cathode to All other Electrodes    .......
Grid No.1  to All Other Electrodes-12SP7D    .    .
Grid No. 1 to All Other Electrodes -12SP7, 12SP7B

MECHANICAL  DATA
Minimumuseful screen Dianeter   .    .    .
Bulb.............
Bulb Contact  (Recessed Small Cavity Cap)
Base  (Small shellDudecal  5-Pin)     .     .     .
Basing............

11  Inches
J9.9giv2A.or.Equivalent

•...             J1-21
....           85-57

12D

RATINGS

MAXIMUM  RATINGS   (Absolute  Maximum  Values)

Anode voltage      ....
GridNo.2Voltage    .    .    .
Grid#e°£a:£ye°[£:ge value   .

Positive  Bias  value     .
Positive  Peck Value    .

Peak Heater-Cathode Voltage
Heater Negative with

Respect to Cathode
Heater  Positive wi th

Respect to Cathode

12SP7               12SP7B         12SP7D
11,000                11,000              15,000  Volts

450                     550                   770  Volts

140                     140                   200  Volts
0                       0                     0  volts
2                          2                        2  Volts

150                     200                   200  Volts

150                     200                   200  Volts

TYPICAL  OPERATING  CONDITIONS
Anode  voltagel    ..........
Grid  No.  2  Voltage       ........
Grid  No.  1  Voltage  Requited  for  Cutoff 2

=g#tho!|€=e[n2tss#6Ofi}3  :  :  :  :
Spot  position4  ...........

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance    .....

....            9000
250

:    :    :-27tond3
110

0.38
20

dc
dc

dc
dc

1.5  Megohms Max.

OuloK   REF[R[NOE   IIATA

Radar Indicator  Tube
12"  Direct Viewed
Round  Glass Type
Spherical  Faceplate
Gray  Filter  Glass
Magnetic Deflectioa
Magnetic Focus
Aluminized  Screen

( 12SP7B - 12SP7D )
Non-Alurninized ( 12SP7 )

SYLVANIA
ELEC'IRONIC  TUBES

A  Divisioa  of
Sylvania  Electric  Pf oducts  lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pretlared  z4aid  Released  Bv  The
TECHNICAL  PUBLICATIONS  SECTION

EMPORIUM,  PBNNSYI.VANIA

JUNE, 1961

PAGE  I  OF  ,

Ftle  Under
SPECIAI. AND  GENERAI.  PURPOSE

CIATHOI)E RAY TUBES



§YLVANIA

12SP7,   12SP7B

12SP7D
PAGE  2

NOTES:
1.  Brigblne§S  ed,  focael  qttalily  deereaSe  wiSb  decrealing  anode  uoltdge. In  general, lbe  anode  voltage  Sbottld  not  be  le]!

than  4000  Volts.

2.  For  ayi§unl  extinction  of  ttndefoected  focaesed  Spot.

3.  For  K`E:rMA focttsing  coil No.106  wiib  di]tdnee from lbe yoke reference line to  ceavier  of  der  gap  equal lo  31y!4 incbei.

4.  Med]ured  by  compressed  ra}Iter  meibod  of  an  anode  current  at  200  ndcro-amperes.

5.  The  center  of  ike  ttndefoecSed, unfocttSed  Spot avill fall ouilbi¢¢  a  circle  of  20 mm  radiees  concenlr6c  w6ib  the  ittbe  face.

WARNING:
X-Ray  radiation  Sbielding may  be  necessary  So  Protect  against Po]Sthle  dange  of  Personal injury  froun Prolonged exposure
at  clo]e range Of  ibi,I  ittbe iS  operated,  at  b6gber lban the manwfaclure/S  Maxi,anttm  Rated  Anode Vol¢a;ge  or  16,000  uchs,
wbicbeuer i,I lesI.

``'.``..-.,,```-``..``````--..

010^

DIAGRAhl  NOTES :
1.  Reference line is  deterunined by  lbe Plane  of  the ¢4Pper  edge  of  the  reference  I,¢ne  gattge  (]EDEC  No.112)  evben  lbe

gaittge 4§  Seated agchsS the  gld]S  cone.

2. To  neet  reqvireanentl  of  faceplate  contour  g¢ttge  Sbouin.  (12SP7D  only)

3. To meet reqttiremeni§  of  bulb  contour  g¢ttge  Sbown.  (12SP7D  only)

4.  Faceplate  tbicbn;SS  over  entire  ttSeful  Screen  area.  (12SP7D  only)

5.  Bau;e  Pin Po]iiion No.  3  dignl  owiib  anode  Contact  (J1-21), wiibin  10  degreeS.



FACEPLATE  CONTOUR  GAUGE
( 12SP7D -Only)

SYLVANIA

IZSP7,   12SP7B

12SP7D

PAGE  3

BEVEL   SECTIONS   AI

B,C,B.  TO   LEAVE

+®.  FIAT

-. I 2 5
±.oloq

s5eoe2

R2  Sball  be  eqttal  So  ike  Ablolute Vdhae  of  R1 + .05o" +_.:o°o2:,

The  contour  of  ike Bulb Pace  iball be  cbeched wi¢b  lbiS  Gattge  at  two  ori,enlations  a;Pproxinately  90  degreel  apart. The

gap between ibe bulb face  and ga¢4ge PointS 8, 81, or C  Ibal,l not  exceed 0.loo" , and lbe  bulb  §ball  ]eat  on Steps  A and ALL.

BULB  CONTOUR  GAUGE
( 12SP7D -Only)

Wiib  ibe  Bulb  Neck  5eated ire V-Blocle§, ibe  bulb  §bal!l rest  on froi  A-A.
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GENERAL  DATA
Focusing  Method  .
Deflection  Method

CHARACTERISTICS

Deflection Angles  ( Approx. )
Horizontal.........
Vertical..........
Diagonal..........

Phosphor...........
Fluorescence.........
Persistence       .'   ........

Faceplate............
Light Transmittance  (Approx.)     .     .

ELECTRICAI.  DATA
Heater voltage ..........
Heater current ..........

a Direct Int.erelectrode Capacitances  ( Approx. )
Cathode to All other Electrodes    .    .
Grid No.1 to All other Electrodes.    .
External Conductive Coating to Anodel

....   Electrostatic
•....   Magnetic

•......     65   Degrees
•......     50Degrees
•......     70Degrees
.     .     .   Aluminizedp4
......  White
.     .     ShorttoMedium
.     .     GrayFilterGlass
•......     76Percent

6.3  Volts
.     .     .     0.6±10%   Ampere

6.;  :::
•...           2000quf          Max.

750  pr#f          Min.

OuloK   REFER[NC[   DATA

Televisioti Monitor Tube
14" Direct Viewed
Rectangular Glass Type
Spherical Faceplate
Magnetic Deflection
E lectrostatic Forum
No Ion Trap
External Conductive Coating
Aluminized Screen
High Resolution

ZiiE

n

MECHANICAI.  DATA
Minimum useful screen Dimensions    .    .
Minimum  useful  screen  Area    ....
Overall Length  ..........

gu¥bkcLoenntgc?(iec.ess.ed.Sin.all.Ca;it;C.apj
Bulb.............

Base  (Small she'll Duodecal 6-Pin)  .     .     .
Basing............
Weight  (Approx.)     ........

•...      11y2x8%   Inches

•....         16%iif::::hes
7%  Inches

:       :       :       :       :             J1-21

]109%Alor]1091/2C1
.....          86-63

12L
11  Pounds

RATINGS

MAXIMUM  RATINGS  (Design  Maximum  Values)
Anode  voltage  ........
Grid No. 4 Voltage ( Focusing Electrode )
Grid No. 2 Voltage     .......
Grid No. 1 Voltage

Negative Bias value    .....
Positive Bias value ......
Positive  peak  value    .....

.     .     .       22,000Volts      dc
800  Volts     dc
700  Volts     dc

180  Volts     dc
0  volts     dc
2  Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

ff::jrngL¥ge.:tpfearrfffunpo;::£±x:ee:1:¥o.nd:
Heater positive with Respect to cathode .....

TYPICAI,  OPERATING  CONDITIONS
Anode voltage  ...........
Grid No 4 Voltage for Focus    ......
Grid No. 2  Vohage    .........
Grid No. 1 Voltage Required for Cutoff 2  .    .

CIRCUIT  VAI.UES
Grid No. 1 Circuit Resistance ......

450  Volts
200  Volts
200  Volts

I.5  Megohus Max.

llH

I " - J!
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NOTES :
1.  External cond%ctive coating mt4Sl 19e  grounded.

2.  Visttal  exlinclion  of  i oc%Sed  raSier. Extinction  of  Slat4onary  I octtSed  SPo¢  ouill  reqttire  Sbat  lbefe  ualttes  be  abottf   5  uollf

more negal6ue.

OUTLINE

i.

I I 1
t

llii  M'N.

r'`
£_a

\ ;7'R             ,/         2=±i,

\\ /'             2i'±€
REFEFIENCE       LINE

(NOTE    I   '

E''±:'D,A.I

71.±

6-PIN    SIIALL     SHELL
DUODECAL     BASE

e6-63

DIAGRAM  NOTES :
1.  VviSb lbe tttl7e neck in]erted tbrottgb Sbe foared end of Ref erence-Lone Gdttge  (JEDEC No.110)  and with the tttbe Seated

in the  gdttge, lbe reference line is  determined  by  lbe inierSecSioav  of  the  Plane  C-C'  (face  of  Sbe  foared  end)  of  the  gattge
owitb  the  gldSS funnel.

2.  T be Plane tbrottgb the ¢ttl?e axis and the base Pin No. 6 inay uary  from the |]lane tbrottgb ike ittbe  ax6S  and Sbe bulb  ¢er-
mimal by an angular tolerance of +_30°  aned]ured aboae¢ the tttbe axis.The bulb terminal is  on ike Same Side of Sbe ittbe as

pin No. 6.



CHARACTERISTICS

.    .   Electrostatic

.    .   Electrostatic

......    P7

.    .    BLue-White

....    Yellow
•....   Long

Gray Filter Glass
•.....    76PercentLL.+LL`,ILL.+..-]*-`-\--rr-`/JL.;         ................       '  ~

*In addition to the P7 screen shown, the  16AMP7 can be supplied

GENERAL  DATA

Fie:fl:e;:,gr:i:e:t:e:d
Phosphorescence
Persistence     .    .    .

Faceplate.....
Transmittance  (Approx. )

a

a

with several other screen phosphors.

ELECTRICAL  DATA
Heater voltage       ............
Heater  current       ............
Dfrec€a]t:toes:i#eo:£:rai£[teacnt::Sde(SAP?r?X..)

Grid No.1 toAll otherElectrodes       .
Between Deflecting plates 1-2     ....
Between Deflecting plates 3-4     ....
Deflecting Plate 1 to All Other Electrodes

B:fi:::i:g3i:::;::A!i8:i::Ei:::::g::
Deflecting Plate 4 to All Other Electrodes

MECHANICAL  DATA
Minimum useful screen Diameter    .   .   .
Bulb Contact  (Recessed Small Cavity Cap)
Neck contacts  (Small Ball)     ......
Bulb................ C129 Exp.
Base (Medium shell Diheptal 12-Pin)    ....

¥a_:2::#¢o(n4£cptrxii!.ns. w.ltd Tra;e D;-D4.       .

#::;€::::::tx£2g)nAi¥nhs:£]:hNBi.[52Trace
D3-D4 Trace Aligns with  pin No.11    ....
P°Sftivoew¥r°dLti?:3inop81DeflectsBeamApprox.

P°Sftivoew¥r°d]ti?:Rnop43DeflectsBeamApprox.

Angle Between D1-D2 and D3-D4 Traces   .   .

RATINGS

6.3  Volts
0.6 ±  10 % Amperes

3
12.5

12.5

15 Inches

14Q
20 Pounds

±10 Degrees

±2 % Degrees
± 10 Degrees

.   90  ±  1  Degrees

MAXIMUM  RATINGS  (Absolute  Maximum  Ratings)

A::a:Ln:.u;]tp;s;Ac;e[;ra.to.rj.v6[t;g;  .   :   :   :   :   :   :   :   :

A::g:#:.. i YFo::augs:n;E.|e:tr..d.e,.V.o|:age.   :   :   :   :   :   :   :
GrfdNNe%.at[£v¥°±ti:geva|ue...............

Positive  Bias  value    ................
Positive  peak  value        ...............

Peak Heater-Cathode Voltage
Heater Negative with Respect to cathode     ......
Heater  Positive with  Respect to  cathode       ......

PeakDve°fl]:%ffengept%:een.A?°?e.N.o..2:n.df:y.......

Ratio post Accelerator voltage to Anode voltage   .....

6 Watts
17,600 Volts
•   8800  Volts
•   3300  Volts

•      330Volts
•    .     Ovolts
•    .     2Volts

•     200Volts
•     200Volts

•   1650  Volts
.2:1

dc
dc
dc

dc
dc

QUICK   R[FERENC[   DATA

0scilloscope Tube
16" Direct Viewed

E|oe::rdos:::iscs5#:ction
Electrostatic Focus
Post Deflection Acceleration
Aluminized Screen

SYLVANIA  ELEC'IRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;col Publicat;on

JULY,  1965

PAGE  1  OF   2

File Under

SPECIAL  AND   GENERAI.
PURPOSE  CATHODE  RAY  TUBES
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TYPICAL  OPERATING  CONDITIONS
Anode No.  3  (Post Accelerator)  Voltage       .

A::::#:..:V:i::g:i;r.F6cjs.   :   :   :   :   :

g:££e¥i°o.n[F¥:t[::g3e Required for cutoff2     .

Mod§l;:1;:n:i:g:i:.::; ;.:2.   :   :   :   :   :   :   :   :
Line width "A"4    ..........

Focus  Electrode  current4      ........
Spot position,  Undeflectcd       .......

•    .    .12'000Volts
.    .    .        7500Volts
.  1760 - 2670 Volts
.-160 to -240 Volts

96 to  150 Volts
96 to  150 Volts

37  Volts
•5mm

-25 to  +25 pa
Within20mm

CIRCUIT  VALUES

Grid  No.   1  Circuit  Resistance       ..........................
Resistance in  Any  Deflection  plate circuit         ....................

NOTES :
1.   Anode input equals lbe Prodact of Anode No. 2 Voltage arid ciuerdge  Anode No. 2 current.
2.  For  uismal extinction  of undefoected  focuJed spot.

3.  Defoection  Plates  1  and  2  are  nectrer the  Screeri.

4.   Med]ured in accordc4nce with  MIL-E-1  Sfiecificatiorl  at  a Post accelerator  current  (Id3)  equal to  25  |j,a.

dc
Square

1.5 Megohms Max.
5.0 Megohms Max.

X-RAY  WARNING:

#;%e:;:i::;°t:b`eh;:I:;:r8at%ddyatbebinFebcee:I:;y¢;0,bper°#C¢tn:fgd%%:e!°s``#b:xid%#rd:fodpeervso°i#:'g;`%jrur]y6fJ:ffvpori°t']:nffb¢„;:upe°:a;rseieas'S.Close

-   `-as-=_:::--:-:--`rfe+:T¥=i=-=-

-.i.±±.__J



CHARACTERISTICS

GENERAL  DATA
Focusing Method .......
Deflecting  Method    ......
Deflecting Angles  ( Approx. )

Vertical........
Horizontal.......
Diagonal.......

Phosphor.........
Fluorescence......
Persistence.......

Faceplate.........
Light Transmittance  ( Approx. )

....     Electrostatic
•....     Magnetic

50  Degrees
65  Degrees
70  Degrees

.     .     .    Aluminized,P4

.....          White

.     .     .ShorttoMedium

.     .      GrayFilterGlass
74  Percent

ELECTRICAL  DATA
Heater  voltage     ..........
Heatercurrent     .     .     .`   .......
Direct Interelectrode Capacitances  ( Approx. )

Cathode to All other Electrodes   .     .    .
Grid No.  1 to All Other Electrodes   .     .
External Conductive Coating to Anodel.

fi      MECHANICAL DATA
Maximum useful screen Dimensions   .    .
Minimum useful  screen  Area    ....
Bulb Contact  (Recessed Small Cavity Cap )
Bulb.........-...

Base   (Small  Shell  Duodecal  6-Pin)     .     .
Basing............

.           6.3  Volts
0.6 ± 5%  Ampere

5    ILILL

:              6.5prprf
.       1500„rf

750 wf
Max.
Min.

111/8 x 14 5/ 16  Inches
.     .     .          149Sq.  Inches
•      .      .        J1-21

T133Bor]133D
.     .     .     86-63
.      .      .             12L

RATINGS

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
Anode  voltage     ......
Grid  No.  4  (Focusing  Electrode)

Voltage.......
Grid  No.  2  Voltage      ....
Grid  No.  1  Voltage

NegativeBiasvalue   .     .     .
Negativepeakvalue.    .    .
PositiveBiasvalue    .     .     .
Positivepeakvalue   .     .     .

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up  Period
not  to  Exceed  15  Seconds     .     .

After Equipment Warm-up Period
Heater  Positive  with Respect to Cathode

TYPICAL  OPERATING  CONDITIONS
Anode  voltage     ..........
Grid  No.  4  Voltage for Focus   .....
Grid  No.  2  Voltage      ........
Grid  No.1  VoltageRequiredforcutof2    .

....    22,000Volts          dc

.     -550to+1100  Volts         dc

....          700Volts          dc

....           180Volts          dc

....          220Volts          dc
0 Volts
2

Volts

450  Volts
200 Volts
200 Volts

(Grid  Drive  Service)
00 Volts
00  Volts
00  Volts
72  Volts

QUICK   REFERENCE   DATA

Television Monitor Tube
17"  Direct  Viewed
Rectangular Glass Type
Gray  Filter  Glass
Magnetic  Deflection
Low  Voltage  Electrostatic  Focus
No Ion Trap Required
External  Conductive  Coating
Spherical  Faceplate
Aluminized  Screen
High Resolution

I.:H

in-it
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CIRCUIT VALUES
Grid No.  1  Circuit Resistance 1.5  Megohms Max.

NOTES :
1.  External  condaecti4/e  coating avttst  be  grounded.
2.  V4§eea}l  eutinction  of  foceeSed  rdSter.  Extinction  of  liationary  i oct4Sed  Spoi will reqeeire  tb¢i  these  udhae]  be  about  5  Volts

anore  negd;lil)e.

WARNING:
X-rapi  radiation _Ibfelding eriay  be  nee_elsary  to  Protect  dgdinSt  Pollible  danger  of  Personal injury  frown Prolonged  expoSure
at _clo:e  range_Of  ib6§  it4be i,I  operated  a¢  bigber Sban ike  m¢m4faciurer'S  Maxi;m„m  Rated  Anode Voltage  or  16,I)00  uolll,
oub6cbever is lels.

DIAGRAM NOTES :
1.  Feferen:e lan? 6S ¢eiermined by ibe Plane of ibe ttpper edge of ike reference I,ine gauge (]EDEC No.Ilo) uiben ike gattge

iS  Seated on the  glass  cone.
2.  Pin  #6  digns  wilb  borizoatal  centerline  wiSbin  30°   and i,I on Sd;ace Side as anode contact (J1-21).



CHARACTERISTICS

A

GENERAL  DATA
Focusing Method   .........
Deflection Method      ........
Deflection Angles  (Approx.)

Vertical...........
Horizontal..........
Diagonal..........

Phosphor-............
Fluorescence.........,
Persistence.........,

Faceplate.............
Light Transmittance  (Approx.)     .     .     .

ELECTRICAL  DATA
Heater voltage ...........
Heater current ...........
Direct Interelectrode Capacitances  ( Approx. )

Cathode to All other Electrodes    .     .     ,
GridNo.1 toAllotherElectrodes.     .     <
External Conductive Coating to Anodel  ,

MECHANICAL  DATA
Minimum useful screen Dimensions    .    .
Minimum useful screen Area       .....
Bulb..............

Bulb Contact  (Recessed Small Cavity Cap)     .
Base ( Small shell Duodecal 6-Pin)     ...,
Basing............

.     .     .   Electrostatic
•...  Magnetic

•....           53Degrees
I....           67Degrees
.....           72Degrees
.....             P4

.....  White

.    Short toMediun

.    Gray Filter Glass
•....           75Percent

6.3  Volts
0.6 ± 5%  Ampere

i56o:#:         Men
1200  #„f           Min.

191/16x 151/16  Inches
262  Sq. Inches®    T171Bor]171F

•       .       .             J1-21

.     .     .         86-63
12L

RATINGS
MAXIMUM  RATINGS   (Absolute  Maximum  Values)

Anode voltage  ............
Grid No. 4  (Focusing Electrode)  Voltage.     .     .
Grid No.  2  Voltage    ..........
Grid No.  1 Voltage

Negative  Bias value    ........
Negative peak value    ........
Positive Bias value .........
Positive  peak  value    ........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period Not to Exceed
15  Seconds     ........

After Equipment warm-up period      .
Heater positive with Respect to cathode.    .

I                 TYPICAL  OPERATING  CONDITIONS

I  rf     c[R::i°::§¥;V8ie:i:ai:;i°erq::I:ds for cutoff2
Grid No. 1 Grcuit Resistance

•     .        22,000Volts
-550 to + 1100  Volts

700  Volts

180  Volts
220  Volts

0  Volts
2  Volts

450  Volts
200  Volts
200  Volts

(Grid  Drive  Service)
•     .     .        18,000Volts
.     .     .Oto+400Volts

300  Volts
...- 35to-72  Volts

1.5  Megohms Max.

NOTES :
1.  External cond;aective  coating maesi be  grounded.
2.  Vi.Sttdl  exlincSion  of  focttSed  rdsler.  Extinction  of  the  Std!t4onary  i ocused  Spot  u)iu

require tb¢S ibese ualtteS be abottt 5 uolis unore njegative.

OuloK   REFERENCE   DATA

Television Monitor Tube
21"  Direct  Viewed
Rectangular  Glass Type
Spherical  Faceplate
Gray Filter Glass
Magnetic Deflectiofl
Low Voltage Electrostatic Focus
No Ion Trap
High Resolutiofl
Aluminized  Screen
External  Conductive  Coating

HH
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WARNING :
X,-ray radiat4p,n I,Pieldi.ng .may  be ne,cesJ¢.pry !o Pr?tect  ?gdinlt  Pp+14ble  danger  of  Personal injury  fro"b Prolonged expoJure  at
clo,I : ,range .if ,lbdl  ittbe  ¢S  operate.d  at  b4gber  than  tb6  mandfdcturer']   ivldxianirm  Rated  `An;ode  Vcjltage   o-r   16,boo  uolll,
oubj,cbeuer  i]  lels.

D59092A

DIAGRAM  NOTES :
1.   Pin No. 6 digns ui4ib borizonial centerline avifbin 30°  and i,5 on Sdme Side  ds anode contact  (J1-21).
2.  Vilfa the ittbe ?ecb .inserted. tbr?ttg.b ike  foare_d_ end  of Reference-Lane Gauge (JEDEC No.110)  and owitb ike 174be  Seated

62, ike, gun,ge, ib,e ref erence li,ne i,S  deteruni,ned by  the interSeciion of the Plarie cc'  (face  of ¢be fo;pred end)  of ike gd%ge u)itb
the gld]S funnel.

3.  €onidct ar3d.of exlerndl_condpec.tiue a.oating2"  apin: x 2"  unin. located  2"  +-1y:4"  from reference line 90°   counierclocbwise
from anode button as uieaved from base ei¢d of tttbe.



GENERAL  DATA
Focusing  Method      .
Deflecting Method    .
Phosphor*         .     .     .

Fluorescence      .
Phosphorescence
Persistence    .     .

Faceplate....

CHARACTERISTICS

..........      Electrostatic

..........      Electrostatic
P7

..........      Blue-White

...........           Yellow
•...........         Long

........     Gray   Filter   Glass
*In addition to the P7 screen shown, the SC-2558 can

be  supplied  with   several   other   screen   phosphors.

ELECTRICAL  DATA
Heater  voltage     ..........
Heater  current    ..........
Direct  Interelectrode  Capacitances  ( Approx.)

CathodetoAllotherElectrodes    .     .     .
Grid No.  1 to All Other Electrodes
Between  Deflecting  Plates  1-2     .
Between  Deflecting  Plates  3-4    .
Deflecting Plate  1  to All Other

Electrodes  Except  D2      .     .     .
Deflecting Plate 2  to All Other

RE

EiE

Electrodes  Except
Deflecting Plate  3  to

Electrodes  Except
Deflecting Plate 4 to

Electrodes  Except  D3      ....,

MECHANICAL  DATA
Minimum  useful  screen  Diameter     .     .     .
Bulb  Contact   (Recessed  Small  Cavity  Cap)
Base  (Medium  shell Diheptal  12-Pin)     .     .
Basing.............

Weight   (Approx.)        ........
]1-21  Contact  Aligns  with  Trace  D1-D2     ,
]1-21  Contact  Aligns  with  Pin  No.  5     .     .
Positive  Voltage  on  DI  Deflects  Beanl

Approx.  Toward  Pin  No.  5
Positive  Voltage  on  D3  Deflects  Beam

Approx.  Toward  Pin  No.  1

6.3  Volts
0.6 ± 10%  Amperes

10  «vf
8wf
4wf
2   p.pri

8  lLJ'f

8   llILE

6   prlJf

6   prJJf

11   Inches
J1-21

812-37
14J
12  Pounds

± 10  Degrees
± 10  Degrees

RATINGS
MAXIMUM  RATINGS  (Absolute  Maximum  Values)

Anodelnputl       .     .     .
Anode No. 3 Voltage    .
Anode No. 2 Voltage    .
Anode No.  1 Voltage    .
Grid No.  1 Voltage

Negative  Bias  Value
Positive  Bias  Value
Positive  Peak  Value

6
12,000
6,000
2,500

200
0

Watts

2  Volts
Peak Heater-Cathode Voltage

Heater Negative with Respect to Cathode
Heater  Positive  with  Respect  to  Cathode

Peak  Voltage  Between  Anode  No.  2
And  Any  Deflecting  plate     ......

Ratio  Post Accelerator Voltage to
Anode  voltage     ..........

200  Volts
200  Volts

750  Volts

2.3 : 1

Oum  R[FER[NCE   DATA

0scilloscope  Tube
12"  Direct  Viewed
Round Glass Type
Electrostatic  Deflection
Electrostatic  Focus
Post Deflection

Acceleration

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania   Elce.tic   Products  lnc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

PreD4red  and  Relealed  By  The
TECHNICAL  PUBLICATIONS   SECTION

EMPORIUM,   PENNSYLVANIA

JUNE.   1960

PAGE   I   OF  2
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TYPICAL  OPERATING  CONDITIONS
Anode  No.  3  Voltage       ........
Anode  No.  2  Voltage       ........
Anode  No.  1  Voltage  for  Focus    .....
Grid No.1 Vo`ltage Required for cutoff2    .     .
Deflection  Factor3        .........

Deflecting  plates  1-2     .......
Deflecting  plates  3-4     .......

Modulation4...........
Line  width  "A"4     ........

Focus  Electrode  current4     .......
Spot position, Undeflected    .......
Angle Between D1-D2 Trace and D3-D4 Trace

CIRCUIT  VALUES
Grid  No.  1  Grcuit  Resistance
Re`sistance  in  Any  Deflection  Plate  Circuit     ....

10,000
5,000

1300  to  2200
-60 to -100

105  to  145   Volts    dc/Inch
80  to  115   Volts    dc/Inch

30   Volts    Max.
.5mm

-15  to  +10   pta          dc
Within  30  mm  Square

90 ± 2   Degrees

1.5  Megohms  Max.
5.0  Megohms  Max.

NOTES:
1.  Anode  input  eqttals  the  Prod%cl  of  anode  No.  2  ayoltage and a4/erdge anode No. 2  current.

2.  For  ayi,Sttal  extinction  of  undefoected  foc%Sed  SPot.

3.  Defoection  Pld;le]  1  and  2  are  nearer  the  loreen. Plates  3  and 4 are more  Sensitiue  and with Post  acceleraii,on may
Prod%ce  lels  than  full  ]creen  cou'erdge.

4.   Measured  in  accordance  ouilb   MIL-E-1C   Spec¢fication  at  a Post  accelerator  current  (1A3)  eq%al  lo  25  prd.

X-RAY  WARNING:
X-ray  rediat6on  Sbielding  away  be  necessary  lo  Protect  dgdfinst  Poll6ble  danger  of  Perlonal  injury  froun  Prolonged
expo]ure  at  clole  range  if  tb6S  tube  6]  operated  at  bigber ¢ban ike m¢nefaclurer+ maximaem anode uol¢age  or 16,000
uolls,  oub6cbeuer  is  less.
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DESCRIPTION

§5;:t§::::::4;in:;ii:§i]i§::si::i2::t:L!:n::::;i:Lei£C:0;:::;:::ii:j]i;a:j¥£a::fl:et:xrtL:b:::::¥ro:So|fech;:i§hui:e;:P:I:a`;¥!

CHARACTERISTICS
GENERAL  DATA

8°ecfluesjtnj8nM#eht::d  .   :
Pho¥[hu%rr*esc:nte  .   :   :

Pho?phorescence
Persistence          .    .

Faceplate.....
*In addition to the type

n

..............  Electrostatic
.............  Electrostatic
..........,.....        P-1

...............      Green

...............      Green

..............     Medium

.............       Flat,Clear

shown,  the  SC-2751B  can be supplied with
several other screen phosphors.

/a

MECHANICAL  DATA
-0,

Minimum Useful Screen Dimensions
Horizontal.........
Vertical..........

Bulb..............

Base............

E:S;38No'..2.can:a:t

A:gi:fBT:ig::F:ac?i:?:..f:r::P.:;F4¥T:::.cre?x:is

294  Inches
1% Inches

LEA 448 or Equiv.
88-181

Color Coded Leads
J1-22

90 ±  1 Degree

0 ±  1% Degrees
Deflection Plates

Dl and D2 are nearer to the tube face
D3 and D4 are nearer the base

:::::i#;i:;:ee:flfle;c:,tih:eifra#eiii:?iET;;;d.:i;i,;hg::tde::::

ELEC'IRICAL  DATA
Heater voltage      .............
Heater current       .............

3Dfre%r]£:terieo[:C[trt°odA]fa8:f:traE:::tr(oAdpe€r°X..)t.

Between Deflection  plates  1-2         ....
Between Deflection  plates  3-4         ....
Deflection Plate 1  to All Other Electrodes
Deflection Plate 2 to All Other Electrodes
Deflection Plate 3 to All Other Electrodes

ffeflectfonp]ate4toA]LotherE]ectrodes

MAXI

1.3  Volts
.   0.140  ±  10 %  Ampere

RATINGS
M  RATINGS  (Absolute Maximum Values)

Anode No.  2  Voltage       ........

fi             A::8: ¥:: : Jnopl:atge (F6cjsiLg.E.lec.trad;)
GridE:e;.:it::Tfi!;§;x:i:e   :   :  :  :  :  :   :

Positive pcak value     .......

::i:a:n:y`[g:ecfl.:c::¥:B[:te:?C:N:O.:2:an:d

2750 Volts  dc
6.0 Watts

1100 Volts  dc

200 Volts dc
0 Volt
2 Volts

550 Volts
35'000 Feet

QUI"  REFERENCE  DATA

11/2" x 3" Direct Viewed

3|::ct::r,nop!et:i:ce3'eg:a:c::y;En:e
Electrostatic Focus
High Deflection Sensitivity

yne!T:::o[TF:tatteedr'pfr¥;rnetic

Flexible Color Coded Leads

BASE  LEADS  COLOR  CODE

H         Brown
HK
GI
AI
A2
DI
D2
D3
D4

White
Green
Red
Orange
Blue
Violet

8faagk

SYLVANIA  ELECIRIC
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TYPICAL  OPERATING  CONDITIONS

£;li8;¥:1.;o¥:a!::e8if::.I:;:jf;::ut:o;2::
Deflection Factors

Deflection  plates  1-2     ........
Deflection  plates  3-4     ........

#!il;,i:S£[o8n°:?p(u?5n:e:e:te:d,:F:c:s:a):3 :   :   :
Line width  ..A"7    ............

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance     ......
Deflection circuit Resistance4     ......

2000
400 to 700
-38 to -68

68 to 92  Volts dc/Inch
28 to  38 Volts dc/Inch

Within a  15 mm Square
20 Ft. I.             Min.
38Voltsdc       Max.

0.65 mm                Max.

1.5 Megohms    Max.
1.0 Megohms    Max.

NOTES:
1.  ExcluJitye  of the  I)otted  color  coded leads.

2.  Vi§ual  exlirlclion  of undefoected  focused Spot.

3.  vyit_b  the  defoectiori  Plates  comecled  to  Anode  No.  2.    The  Square  Sball  be  cenlered  on  the  tube  face  with  its  Side$  1)drdllel to  lbe
defoeciiori   axeS.

4.  It iS recommended lbat the  defoecling electrode  circi4il  reJiltdnce] be  dpproximd,lely  equcil.
i.  R4Jlte/ Jj.ze  1%" x 1%':
6.  Measured at 20 Ft. L. on a ra]ler 11y8{8"  x L9}4/' .
7 .  Measured l]y  compressed raSter rrietbod Starting will)  conditiorH of Note 6.

OUTLINE



DESCRIPTION

Sylvania  Type  SC-2782  is  a  5-inch  diamcter  Cathode-Ray Tube  designed  for  high
resolution   photographic   recording.   Its  electron-optical   system   and   fine   grain   screen
achieve  very  fine  trace  width  with  conventional  focusing  and  deflection  units   and  a
simple  beam-centering  magnet.  The  tube  has  a  flat,  clear,  non-browning  optical  glass
faceplate   for  optimum  photographic   quality.   An   integral   encapsulated  high   voltage
connector is  utilized  to  minimize corona at high  altitude.

CHARACTERISTICS

GENERAL  DATA
FoousingMethod        .      .
Deflection   Method        .    .
Deflection  Angle  (approx. )
Type*

Phosphor    .      .      .
Fluorescence      .      .
Persistence         .       .

Faceplate....

T|

•..-...         Magnetic

•......         Magnetic

I.......       50     Degrees

SC-2782
Fine  Grain  Pll,  Aluminized

Blue
Short

Clear,  Non-Browning  Optical  Glass
*In   addition   to   the   type   Sbooun,   the   SC-2182   can   be   Supplied   uiilb

Seueral  other  Screen  Pbo]Pbor§.

ELECTRICAL  DATA

Heater  voltage         .......
Heater   current         ........
Direct lnterelectrode Capacitances  (approx. )

Grid No.  1  to all Other Electrodes     .
Cathode to all  other Electrodes    .      .
External  Conductive  Coating  to  Anode

MECHANICAI,  DATA

Minimum  Useful  Screen  Diameter
Overall  Length         .....
Bulb........

Anode Terminal      .....
Base  (Small Sheu Duodecal 5-Pin)
Basing........

.......        41/4     Inches

......     16±3/8    Inches

.      C40 Exp.14 or Equivalent
16", HV Cable, Corona Protected

......              85-57

.       .        .        12N

§YIVANIA

€-2782*

Quick  REFEnENc[  DATA

High Resolution Tube
.001"  I.ine  Width

:ile8a:rE=ff-:i:1:tic:lg
Faceplate

EX#::e:ly Fine Grain

Aluminized  Screen
Magnetic Deflection
Magnetic  Focus
No Ion Trap
External  Conductive

Coating on Neck
Exteor:,2L:n.s:|aBtuig

HH

12-N
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MAXIMUM  RATINGS (Absolute Maximum Values)
Anode  voltage      ............

Grid   No.   2   Voltage        ..........
Grid No.  1  Voltage

Negative  Bias  value      .........
Positive   Bias   value      .........
Positive  peak  value      .........

Peak Heater Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up  Period Not to Exceed  15  Seconds
After Equipment warm-up      .......

Heater  Positive  with  Respect  to  Cathode      ....

TYPICAL  OPERATING  CONDITIONS
Anode voltage     .............
Grid   No.   2   Voltage        ............
Grid  No.   1   Voltage  R.equired  for  Cutoff i      .....
Focusing coil  current  (approx.)2    ........
Line width3    ..............

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance     .........

20,000
2,000

-33 to -77
loo

0.001

1.5    Megohus  Max.

NOTES:
1.  Visual  extinction  of  undefoected  focu]ed  ]Pot.

2.  For  |EDEC  focttsing  coil  106  or  equivalent  21/2"  from reference  line.

3.  Line  uiidtb  tneasured  at  5   pd  by  lbe  Sbrinking raster   melbod.  Varichle  Slrengtb   (0-10  gcass)   beam  cenlering

magnet  rmSt  be  lised  for  optimum  line  ulidtb.



A

OUTLINE

SYLVAMll

SC-2782:::
PAGE  3

`                                                                                            ``'.````.                                                                                                                                                                     `-``.````                                                                                                                                                                                                                          .i
L_--_.__

DIAGRAM  NOTES:
I .  The  Plane  tbroHgb  the  tHbe  dxi5  dud  udcdnt  Pin  PoSil;on  No.  3  andy  Vary  from  lbe  Plane  tbrougb  lbe  axis  and

cen[erline  of  molded  anode  coiitdct  by  dn  angrldr  tolerance   (medL]ured  about  the  tube  dixis)   of  +_30°.  Molded
anode  contact  .il  on  ]dme  I;de  a5  udcant  Pin No.  3.

2.  Reference line  is  determined  by the  Plane  C-C'  of reference liiie  gaeige  (|EDEC No. G112) , when  gaelge  i5  Seated
on  the   g141]  cone.

3.  External  conducljue  coating  muSt  be  grounded.
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DESCRIPTION
Sylvania Type SC-2795  is  an electrostatic  charge  printing tube  designed  for use  in  high
speed printing equipment. It is a cathode-ray tube which has as a  target for the beam, an
array of fine, closely spaced, wires extending through the bulb wall. Deflection and modula-
tion of the bean striking the wires will produce charge patterns on a dielectric in contact
with the outer surface of the tube.

In the printing application, a moving strip of paper, used as the  dielectric, has charge pat-
terns deposited on it which can be developed and fixed to produce permanent visual records.
Both black-and-white and half-tone copy can be produced.

The fine focus beam of the SC-2795, the small wire size and close spacing in the array, and

£;£]do¥r::fjancj:aft:g:¥;;;:a£:eb:1:Teedn;:,rps:::[jet[T;:hscr:::[[unt;::nad[otfi€T#„ehxet[f;#e:Z
the array permits two-dimensional scanning for other types of operation. The useful print-
ing width of the array is 2%  inches.

The  SC-2795  was  developed  for  the  A.  8.  Dick  Company,  5700  West  Touhy  Avenue,
Chicago 48,  Illinois  for use  in  their Videograph Data  Presentation  Systems.

Eii

EEI

ELECTRICAL  DATA
Focusing  Method  .........
Deflection Method      ........

Horizontal Deflection Angle  ( Approx. )
Heater current at 6.3  Volts ......
Direct Interelectrode Capacitances  ( Approx. )

Cathode to All other Electrodes ....
GridNo.1 to All other Electrodes.     .

MECHANICAL  DATA
Printing Head

0.001 " Diameter Conductive Elements Spaced
Approximately 0.004" on Centers in Both Directions.
Minimum useful printing Array width .....
Minimum useful printing Array Height .....
Array Thickness  (Approx.)  .........

Overall  Length  ...............
Width................
Height....
NeckLength     .    ,
NeckDiameter.     .
Bulb  contact    .    ,
Base.....

Basing       .      .      .      I
Weight  ( Approx.)

Magnetic
Magnetic

24  Degrees
600 I 30  Ma

5     lAprE

8    lLVL

2.750  Inches
0.160  Inches

.050  Inches
19 ± 3/8  Inches

31/4 ± 1/32  Inches
1% ± 1/32  Inches
14% ± %  Inches
17/16 ± 1/16  Inches

C1-3
85-57

12D
1  Pound

MAXIMUM RATINGS  (Absolute Maximum  System)
Unless Otherwise Specified, All Voltages are Positive with Respect ro Cathode.
Maximum Anode voltage   .......
Maximum Grid No. 2 Voltage ......
Grid No. 1 Voltage

Maximum Negative value    .....
MaxinumNegativepeakvalue     .    .    .
Maximum positive value ......

Maximum Heater voltage   .......
Minimum Heater voltage   .......
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode
Heater Positive with Respect  to Cathode

25,000  Volts
700  Volts

155  Volts           dc
200  Volts

0  volts         dc
6.9  Volts
5.7  Volts

200  Volts
200  Volts

QUICK   R[F[RENCE   DATA

E lectrostatic Charge
Printing Tube

Magnetic Deflection
Magnetic Focus
High Speed Printing
High Resolution
pr:a;i,flxg2?#'efusi::i:un

SYLVANIA
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TYPICAL OPERATING CONDITIONS - Grid Drive Service
Unless Otherwise Specified, All Voltages are Positive with Respect to Cathode.
Anode voltage  .....
GridNo.2Voltage      .     .     .
Grid No. 1 Voltage for Cutoff
Focusingcoilcurrentl   .     .

20,000  Volts
300  Volts

........      40to-77Volts

........             70±10Ma

NOTE :
1.  For ]EDEC Focus CoilN o.122 or eqttivalenl,with the combined Grid No.1  bids voltage djnd Video-16gndl Voltage  adjeested

to Prodece  loo p4 anode current. Di,Itance froun taebe I ace So center of ai;r gap  on f octts coil i,I 7 3M8 i,ncbeJ.

OUTLINE
.+2"..I

`L   ,NsuLAT,NG    COA.T+iprc

48`I,`-I
3"tE

EAN    ALIGNNENT   WINDOW

CENTERLINE-AA

BOTTOM    VIEW   Cf  BASE
(NOTE    NO.  2)

FLAT    WITHIN   i.0005"

DIAGRAh4  NOTES :
1.  Reference  line  determined  by  Plane  oubere  JEDEC  Gaaege No.112 (a cylinder 1.500"  +  .003"  -.000"  I.D. and 2"  long)

will Stop againlt body of bttlb.

2.  Bd]e Pin No.12 digm ouitb  horizontal cenlerline  (A-A/ ) within 30°  and i!  on lbe ]ede o¢Posile the dmode contact, (C1-3) .



DESCRIPTION
Sylvania Type SC-2809  is a 5-inch diameter Cathode-Ray Tube designed for high  resolu-
tion  photographic  recording.  Its  electron-optical  system  and  fine  grain  screen  achieve
very fine trace width with conventional focusing and deflection units and a simple beam-
centering  magnet.  The  tube  has  a  flat,  clear,  non-browning  optical  glass  faceplate  for
optimum photographic quality. An integral encapsulated high voltage connector is utilized
to minimize corona at high altitude.

CHARACTERISTICS
GENERAL  DATA

FocusingMethod      .     .     .
DeflectionMethod    .     .     .
Deflection  Angle   (Approx.)
Type#.......

Phosphor....
Fluorescence       .     .     .
Persistence....

Faceplate......

•.......            Magnetic
•.......,    Magnetic

50  Degrees
.........        SC-2809
.     .       Aluminized, FineGrainpll
..-.......           Blue
..........         Short

Clear, Non-Browning Optical Glass
*In  addition  to  the  type  shown  the  SC-2809  can  be  supplied  with
several  other  screen  phosphors.

ELECTRICAL  DATA
Heater  voltage     ..........
Heater  current     ..........
Direct Interelectrode Capacitances  ( Approx. )

Grid No.  1 to All Other Electrodes   .    .
Cathode to All other Electrodes   .     .     .
External Conductive Coating to Anode  .

MECHANICAL  DATA
Minimum Useful Screen Diameter
Overall  Length     ......
Bulb..........

Anode Terminal   ......
Base  ( Small Shell Duodecal 5-Pin)
Basing.........

.     .      6.3Volts
0.6 ± 10%  Ampere

•     .       10„„f
•     -5.5„„f
•       .     500prprf

100  pr„f

........           4%Inches

......         16%±%Inches

.    C40 Exp.14orEquivalent
16'', HV Cable, Corona Protected
.........       85-57
.........            12N

MAXIMUM  RATINGS  (Absolute Maximum Values)
Anode  voltage     .......
Anodecurrent (Egl = Ovolts)   .     .
Grid No. 2 Voltage   ......
Grid No. 2 Current  (Egl = 0 Volts)
Grid No. 1 Voltage

Negative Bias value   ....
Positive  Bias  value    ....
Positive peak value   ....

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period not to Exceed 15 Seconds
After Equipment warm-up  ........

Heater positive with Respect to cathode    .....

25'000  Volts
3.0  pta

2500 Volts
2000  pe

150  Volts
0  Volts
0  Volts

450  Volts
165  Volts
165  Volts

Max.
Min.

EiEI

TYPICAL  OPERATING  CONDITIONS
Anode  voltage     ..........
Grid No. 2  Voltage   .........
GridNo.1 Voltage Required for cutoffl  .    .
Focusing coil current  ( Approx. ) 2  ....
Line  width3    ...........

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance     .....

20'000 Volts
2000 Volts

-33 to -77 Volts
100  Ma

0.0008  Inch

1.5  Megohms Max.

OUI0K   R[F[R[NCE   DATA

High  Resolution  Tube
0.0008"  Line  Width
5-Inch,  Flat,  Optical

Glass  Faceplate
Clear  Non-Browning  Faceplate
Extremely  Fine  Grain  Screen
Aluminized  Screen
Magnetic  Deflection
Magnetic Fous
No  Ion Trap
External  Conductive

Coating  on  Neck

HH

tlH-I
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NOTES :
1.  V6]t4al extinction of  undeforecied i octtsed spot.

2.  For  JEDEC foct4Sing  coil  106  or  eqttivdent  21y2"  from reference line.

3.  I,ine avidtb measured ¢12 pet anode c%rrenl by_ the Sdrinbinyig rafter method. V ariable §trengSb  (0-10  gattSS)  beam ceniering
magnet muSi be ttsed for oplinurn hne owidtb.

`.,.

I

-3£=±---

L.

DIAGRAM  NOTES :
1.Tmboeidp:ddacaen¢o%e°?§2S'abc;'buybdeacd:#gau#rv%raeatnpcteve(%esit,t„°rnedNa°to3u#tabyeu,auprbyef:°xX)':;r_L#.%#d8ebdtabreeo#e¢Scoa#%te%e:#n]ea#fe

Jade al Vacant pin N o. 3 .

2.  Reference line 4S determined  by  ibe Plane C-C'  of reference line  gd;ttge  (JEDEC No. G112) , when  gdmge 4S Seated  on the

glue  cone.

3 .  Exierri4il condectinye coating inest be grounded,.

-i.r       `;`deL|`tf#{,``S,
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DESCRIPTION

F¥:thsuty!:sai:a:ti::i:§§r:::8:%Sav:::::n:a:§z€]ra:qe::;'me:encttr°S(ttatf`eca:::Cuss:£:ttdig:;:Lh°na:athh::f

CHARACTERISTICS

GENERAL  DATA

I;oecfluesj:ignM#t::d
Phosphor*      .   .   .

Fluorescence
Persistence

Faceplate         .    .    .

EiE

fl

Electrostatic
Electrostatic
....   P1
.   .     Green
.    Medium
.    .       Clear

*::v:rdai£:£t°hnert:c::eenpp[h:shp°hs:rhs?I the SC-2840  Can  be  supplied  with

ELEC'IRICAI,  DATA
Heater voltage      .............
Heater current       .............
I)ite%rli:t:;elf:,tr8:feFEE::i:::ceess(4p?I?x..,.

i:::i::::::i;;i;:i::::;:;Ei:i:i::i:i2;iii::;;;!i;i

MECHANICAL  DATA
Minimum useful screen Diameter    .....
Base  (Small-Shell Duodecal  10-Pin)       ....

or (Small-Shell Duodecal  12-Pin)       ....
Basing................

6.3  Volts
0.6 ±  10 % Ampere

294 Inches
810-75
812-43

12F

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)

A::8:#:::¥:i::8:
Grid Voltage

Negative Bias Value
Positive Bias Value
Positive peak value      .........

::::I:§y;t:;:e::s:::tt§[:E::i:t;¥;i:;tt:oafa:i:::e

TYPICAL  OPERATING  CONDITIONS

i:Lii;tit:agF:ac¥ii:6§:2df°f:rF%Cu::3ff4

B:fi:::i:8 3i:::: ;:2:      ....   :   ..   :   ..   :   :

2250 Volts  dc
1100 Volts dc

220 Volts  dc
0 Volt
2 Volts

140 Volts
140 Volts

550 Volts

1200
120 to 400
42 to -90

210 to 290 Volts dc/Inch
180 to 260 Volts dc/Inch

Oulolt  R[F[RENC[  DATA

3#
eBfi:Le:¥?e°;:dTube

s#,ogu#o£#5geEeechoQ

Electrostatic Focus
High Brightness

HH

mm
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CIRCUIT  VALUES
Grid circuit Resistance    .   .
Deflection Circuit Resistance ;::#:8:a::#=:

NOTES :
1.Pp°o*%%veevv°o'i`%a8gee°onnDD]3%;;i,bbrreessppeecc',',°oDD24%'i'i%t,bbeesspp°o',%Pppprr°o%%%',y,%:I:|%:;;:#fpp,%NNo°..I.'±]Or..$

2.[####Ca]nv;;:;gnu€:,u,rf.e#,;::„d::;::I,e,:;#b,d#;:e::;unu;,:I:n:%e,ffor.ru2^,#±,.„,;nc„;;##,,,,u%;;L#;.1;vo,,dgesbo„,d;ot`be,ett

3.  Eg Set at  22.5  uoha  above  Spot  cutoff.

4.  Visual extinctiorl of undefoected focused spot.

5.   Angle between trace Produced by  Plates D1-D2  arid the Plane tbrottgb the tube  dxi§ dmd Pin No. 4 does not exceed  15°;
6.  A;gle betweenD1-b2 trace a;JD3-D4 trace i$ 9o°  i  3°.           -                                                                                      -#
7 .  Defoeclirlg Plates  1-2  are  riearer the  Screen.
8.  Defoectirlg Plates  3-4 are rlearer the l]dse.

OUTLINE
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DESCRIFTION

¥flee:ty£:Vna:£aathTotpeerasyct-:8:4d:§j;n:lint:hmdejeatmtfteerhj;Le:t£:3£:,a£:£ycr:°qcu|:e:nednt:3f°orma:rfnoert£:

:::;:iy:i.:!::ia,I.p,i:s:;e8:;t=aknse:;gt:v,:;ig#,:ssp.I:;:i:n;itpher:,ss.::c.tera:h!iit.I,i:r*:c:
similar to those of the more common radar screens.

CHARACTERISTICS

GENERAL  DATA

!o:cfiu:s::::gMf::jie:(A.ppro.x)
phosF|h.o.rres.:n;e .   :   :   ,   :

Persistence....
Faceplate.......

.......   Electrostatic
•.......    Magnetic
•.........          53Degrces

Aluminized Special Phosphor
..........     Blue

:    :    :    :    :    :    :    :    :    :   Z:?ena:

ELECThlcAL  DATA

gi¥e:cg:¥j:::::t(r£:::i::):C£[::tcreosd!£Ppr°X)

Grid No.1 to All otherElectrodes       .

MECHANICAL  DATA
Minimum useful screen Diameter    ....

8::: (C#:tin(%ice:]SS6dct:r8a.1;£E;11 :p.)  .   :

B::£n€onta.ct.Aiig.ns.w.itri  Fin.N.o..5.    :    :    :

6.3  Volts
0.6 Ampere

:,i::.

4% Inches
::              J1-22

88-11 or 88-65
8EF

± 10 Degrees

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)

£:j°ddfr:°£t:8:cus.,n.g ii:ct.rode) Voita;e.   :   :

8::gN#e:at:lv¥:i:1i§:Valie.   :   :   .   .   :   .   :   .

Positive Bias  value        .........
Positive peak value      .........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode

TYPICAL  OPERATING  CONDITIONS

8:[°ddfr¥.°|ta#aje.fo;F.oc.us;  .   :   :   :   :   :   :

!i::#a.,#:i::::2.  :  :  :  ;  ;  :  :  :  :  :  :

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance     .......

.    .    .           11,000Volts            dc

. -550 to  +1100 Volts           dc
770  Volts           dc

200 Volts
0 Volt
0 Volt

200 Volts
200 Volts

7cOO  Volts
: 0 to  +250 Volts

300 Volts
• -33 to -77 Volts

0.40 mm

dc

1.5 Megohms Max.

QUICK   R[F[RENC[  IIATA

§#e££i:Le:¥?e°;:dTube

Eo:u&n:d:ts?:;fc:fT:yct!e:n
EigE?::ioblii::;nscreen

8-[F

SYLVANI A  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECThoNIC  TUBE  DIVISION

SENECA  FAI.LS,  NEW  YORK

A Technical  Publication

JUNE,  1964

PAGE  1  OF  2

File undr
SPECIAL  AND  GENERAL

PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

SC-2854

PAGE  2

NOTES :
1.  Brilliance  dud defaition  decredJe u)ilb  decreasing anode  uohage.    In  general,  the  anode  Voltage  ]bould not be  leu lbari  4000 tyolt].

2.  Visual  extinctior8  of undefoected focu§ed Spot.

3.  With Egl  adjusted for lb  --  100 |j.a drld beam focttJed for in;irlimun widlb of individMal lines dt center of Screen.
4.   Measured ky  compressed rditer melbod, u]ing 35  to  105  line  Pattern.

WARNING:

#%ye;rfa,d%t;,°„nbe%e:!%,e%,bbe;gnbeecres,Sbd%:°bep%%nc:faa§,%es:SP°%%mdud%g#d,°etp%::i:'vj#jtua#frr°#r#!%:,:,e%#%ub%e:tisc'#ses.

OUTI.INE

DIAGRAM  NOTES :
1.  Reference line is determined by the I)oint where  1.430 ±  .003  inch  diameter ring gauge 2  inches lorig ow;ll Stop.

2.  Anode contact U1-22)  dligm with l]a§e pin No.  5, ±1o° .

®
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DESCRIPTION

I?:h:dy#L:n:iioe§;s:s3::sL;::::,:t!:eis:d;:s:ii;o::t:a:t;i:f;£S:d:e:v::i!e;fl:iciLe:nn:S::tts±.a::eoi:=ytart:h:ee§tuew:L!::iu:I::

I:r:;::i:c:t:;oeo:1:::,E:e:c!#:hr::h!:::!a;s.iogf:ti;e:H¥::I:nfc?:;a||`sn:ae::d:a::e:J:i-p2|5a::nu|te:a:d:sd:I:Ch:e:::t:htio:dn:i:

ELECTRICAL  CHARACTERISTICS
Ef             Ec 1           Eb 1            Eb2             Ed        Altitude

Ratings                               V             Vdc         Vdc          Vdc             V            Feet
Absolute Maximum    1.5±10 %              0           1100            2750             550             10,000
Absolute Minimum
Test Conditions
Characteristics
Heater current      .   .   .

£..nn%\ewptedttEerT[?c=s.
Grid cutoff voltage    .
Focusvoltage       .   .   .
Deflection Factor,  1D2
Deflection Factor,  3D4

-200
1.5                   adj. focus            1200

Condition
1.5V

Note 2

Note 2

-      (Notel)

Approximate Values
140  ±  10 % Ma

900  ±  10
o.4 mm         Max.
-45 Vdc         Max.

200-400 Vdc
124  ±  15  %  Vdc/in.
49  ±  15  9?a Vdc/in.

QUICK   REFERENCE   DATA

11/8" Direct Viewed
Round Glass Type
Flat Face
Electrostatic Deflection
Electrostatic Focus

¥:gryhLD°eEe¥tei:t:rs::sTt::ity

8kf

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;ca;I  Publication

JULY,   1965
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SPECIAL  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES

ZiiE
NOTES:

1.#n::|%:odn'crad#nb::{c]o#°o::tef#:ubcdb]}be%;Poe;;fioeodfee;fc::8bbeeraut:%::dd.rerequired.additional

2.   Measured  al  a  grid  drive  of  15  tyollS  abolle  Spot  cutoff voltage.
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USEFUL   SCREEN
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DESCRIPTION
The SC-3042 is a 5" flat face, high resolution cathode ray tube with electrostatic deflection
and  focus.  It  is  designed  as  a  mono-accelerator  to  provide  minimum  pattern  distortion
and  maximum  sensitivity;  and  is  intended  for  applications  where  line  widths  less  than

ghoo]sophjonrcsh;:ravr:ri::dq:;rp*:a:::s:cp-13,0€2,Sa4:Pb7e,5u]p]?[ie[d2,Wpj:3,apn[y6,05[tg?ep{8;'g¥;:g

CHARACTERISTICS
GENERAL  DATA

Forusing Method   .   ..
Deflection  Method     .
Faceplate....

ELECTRICAL  DATA
Heatervoltage.     .     .
Heatercurrent.     .     .

MECHANICAL  DATA
Overall Tube Length  ......
Minimum  Useful  Screen  Diameter  .
Base  (Medium Shell Diheptal  12  Pin)
Basing..........
Bulb..........-

Electrostatic
Electrostatic

.     .    Clear

6.3  Volts
0.6 ±  10%  Ampere

16% ± 3/16  Inches

D1-D2 Trace Aligns with Pin No 5 and Tube Axis
Positive Voltage on D1  (Pin #11 )  deflects beam

approximately toward Pin #5
I'ositjve Voltage on D3  (Pin #7 )  deflects beam

approximately toward Pin #2
Angle Between D1-D2  and D3-D4 Traces .....

41/2  Inches
812-37

14G
J42P
±10  Degrees

90 ±  1  Degrees

MAXIMUM  RATINGS   (Absolute  Maximum  Values)
Anode No. 2  Voltage  ..........
Anode  No.1   (Focus  Electrode)   Voltage  .     .     .
Grid No. 1 Voltage

Negative  Bias  value    ........
Positive Bias value  .........
Positive  peak  value     ........

Peak Voltage Anode No. 2  to any Deflecting Plate
Peak Heater-Cathode Voltage

Heater Negative with Respect to Cathode  .
Heater positive with Respect to cathode.     .

TYPICAL  OPERATING  CONDITIONS
Anode No. 2  Voltage ........
Grid No.1  Voltage  (for  Spot  Cutoff)   .     .
Anode  No.1  Voltage   (for  Focus)   .     .     .
Deflection Factors

D 1 -D2          ......
D3-D4..........

Line Width at 30 Volts Above Spot Cutoff 1
Useful Scan

D1-D2
D3-D4

5000  Volts                dc
3000  Volts                dc

220  Volts                dc
0  volts               dc
2  Volt,s

±550  Volts

200  Volts
200  Volts

3000  Volts
.-64 to -96 Volts
1000-1600  Volts

80-100  Volts/in.
40-50  Volt.s/in.

.010  Inches        Max.

41/2  Inches        Min.
4  Inches        Min.

NOTE:
1. F_or mdrin%m resolution ouer entire lcreen, 4t is recommended tb¢i dynun4c i oc24Sing

be tiled.

OuloK   R[F[RENC[   DATA

High  Resolution  Tube
5"  Direct  Viewed
Electrostatic  Deflection
Electrostatic  Focus
Flat  Face
Clear  Faceplate

SYI.VANIA
ELECTRONIC  TUBES

A   Division   of
Sylvania   Electric   Products   Inc.

PICTURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Pret)ared   cirid   Reled5ed   By   The
TECHNICAL   PUBLIC:ATIONS   SECTION

EMPORIUM,   PENNSYLVANIA

OCTOBER,   1961

PAGE   1   OF   2
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DESCRIPTION

I?einscy£::nil:3£ji:gelt,`sfoar3d]8s:f;y:Le:t:i:t:::::¥:ufs#§3edfna:edped:8:::#::tnht:g[e];rdaytftaucbe::
It  features monoaccelerator  design  for  maxinum  pattern  linearity  and  deflection  factor
uniformity. All deflection plate leads are brought  through  the  neck.  In addition to  high
vertical  deflection  sensitivity,  an  independent  astigmatism  electrode  connection  is  pro-
vided, also brought through the neck, so that maxinum resolution can be attained by the
use of dynamic control of both focus and astigmatism voltages.

CHARACTERISTICS

GENERAL  DATAI
Focusing Method  .
Deflection Method

Types*
Fluorescence  .
Phosphorescence

..........   Electrostatic

..........   Electrostatic

SC-3061       SC-3061       SC-3061    SC-3061
PI               P2               P7            Pll

Green      Blue-Green       Blue           Blue
Green        Yellow         -

Persistence     .     .    Medium          Long             Long          Short
*In addition to the types shown, the SC-3061P- can be supplied with
several other screen phosphors.

ELECTRICAL  DATA
Heater voltage .............
Heater current  (3 Guns in parallel)     .    .
Direct Interelectrode Capacitances  ( Approx. )

Cathode to All    ........
Grid No.  1  to All*  .......
Dl to D2    ..........
D3 to D4    ..........
Dl to All other Electrodes     ....
D2 to All other Electrodes     ....
D3 to All other Electrodes     ....
D4 to All clther Electrodes     ....
#Value for B Gun only:  .....

MECHANICAI,  I)ATA
Overall Length  ...........
Mininum  useful  screen  Diameter  ....
Bulb contact  (Recessed small Ball cap)    .    .
Basing.............
Base and  contact Alignment   ......

Positive Voltage on D1  (Gun 8)  Deflects
theBeamTowardBaseKey   .    .    .

Positive Voltage on D3 Deflects the Beam
Approximately Toward Pin No. 1 1

Bulb Contact (]1-22 ) , is Oriented 45 a  ±

6.3  Volts
.     .     .1.50tol.98Amperes

Each Gun

.... 20%±1/2Inches
9 Inches

:      :      :      :             J1-22
See Diagram, Page 4
See Diagram, Page 4

±10 Degrees

For::iir::P?noEjlf?et:i7::dftei:::i:P::g;:i:,i:::fi:#B:;!
and Bulb Contact+See Diagram

Trace  Alignment  ..............
D1-D2 Trace Aligns with D3-D4 Trace  (Each Gun)
D1-D2  Traces of the  3  Guus are parallel   ....

90 ± 1  Degree
±1  Degree

OuloK   R[FERENOE   DATA

Tbree  Independent  Guns
10"  Direct  Viewed
Oscilloseope  Tube
Round  Glass  Type
Electrostatic  Focus
Electrostatic  Deflection
Monoaccelerator  Desigti
All  Deflection  Plate  I.Cads
Brought Through the Neck Wall

For  Basing
See  Page  4

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  hc.

PIC'IURE TUBE OPERATIONS
SENECA FALLS, NEW YORK

Prebared  and  Relea€ed  Bv  The
TECHNICAL  PUBLICATIONS  SECITION

BMPORIUM,  PBNNSYI;VANIA

OCTOBER.   1961

PAGE  1  0F  4
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CATHODE RAY TUBES



.........       5500Volts

.........       3000Volts

.........          220Volts
0  Volts
2  Volts

.........          200Volts

.........          200Volts

.........          750Volts

SYLVANIA

SO-3061P.
PAGE  2

MAXIMUM  RATINGS  (Absolute  Maxinum  Values)
Anode voltage .................
Focus Electrode voltage ..............
Grid No. 1 Voltage

Negative  Bias  value   .............
Positive Bias value ..............
Positive  peak  value     .............

Peck Heater to Cathode Voltage
Heater Negative with Respect to cathode  ......
Heater positive with Respect to cathode .......

Peak Voltage Between Anode and Astigmatism
Electrode, or Any Deflecting plate .........

TYPICAL  OPERATING  CONDITIONS
Anode  voltage       ..........
Astigmatism  Electrode  voltage    .....
Focus Electrode voltage  ........
Grid  No.  1  Voltage2  .........
Line  width  ttA"3  ..........
Deflection Factors

I)1-D2......
D3-D4......

Deflection Factor Uniformity
Undeflected  Spot  Positions5
Useful Scan6

D1-D2......
D3-D4......

Interaction  Factor7      .     .     .
Pattern Distortion8

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance .
Deflection  Circuit  Resistance  .

dc
dc

dc
dc
dc

120 to 140 Volts Per Inch
62 to 76 Volts Per Inch

.         11/2 Percent     Max.
Within 1  Inch Square

.    ±4%  Inches

.     ±1%  Inches
6x 10-5 In./Volts  Max.

1.5  Megohm  Max.
1.0  Megohm  Max.

NOTES:
1. Values  are for  each  gun unless  otberu)iSe  ipecifed.

2. Vi§ttal extinction  of edeflected i octtsed  spot.

3. Per  NIL-E-1  and dii a control  gnd tyolldge  of  25  4)olts  above SPot cutoff.

4.Tf#ies%#`e%i'fi°%of,d%'i°ffre:ff°rro#beDd];f%:t%o#3;%P2`5a%Poffi'ee#%%#f%edfudief,`¢%tb°;%f:7%%¢°nf,'bbee%c%e"dmv%;.

5/bsee_ew%#at#t#!eyf%|bs;q%e;I:8:ec`bd:2h%e3.%%:;:i%gt6C,db}:%,¢Pcdxcpe%eShpir]]ofat}%P;;bbee'fbgrFfb°:%#i°enssi2#`e.

(Gun a)  centered  on the Sttbe face  center, the top  Square  (Gun A)  centered  13yl8 incbe§  abcyl/e the tttbe  face  ceavier, amd
tb_e bottoun square (Gun C)  ceiriered 13M8 in,cbe§ treloio the  ¢ttbe face  can:let.The §ledes  of the 3  Square §bdi be Parallel to
lbe defleciion axes.

6. U§eful Scai¢ Sball be measured frone ibe center of the  §qaeare as Specified iv NOSe  5  for JPoi centering.

7 . The d?flf_c?ioac of orie beaian u)ben balanced dc uolSage]  are  apphed to ¢be  defleciion electrodes  of  ei¢ber of  the  o¢ber  iouo
guns Sbdll be le]s than the Specified ualtte.

8.Tdbefi%;£db%,%°c#itidyJ#4°Ua:%e:¢#fotubee:f'be°]rowri8¢#:%%ttno:;,tbo°n',i:favdr¢}aln%%xe;e%d°fou6Coedfrobcwbe¢:y°f'be'breegunsiavben

Tavbbee'n°%%yv%Co%%i°%%%'ar°!#bef,%,i;b°or%own;'al;y#,bae]#2„$8nc%%'tocfals%e%,###ub%fe:s%%.°of7;bte%bb::.egun`,
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OUTLINE

9     DIA.

I

MIN.  USEFUL  SCREEN

DiASEKEYGUN-;II

MAx.             `,.6uN-+E-\'8'i
.-I Gut.c     Ei        I           FqD4I+i II         45®±,0®

I •'.

I141

!3       Tip±8PLA.NEOFEFLECTIONPLATI(SEEDETAIL-

MOLD   MATch           I

3'!±%I10Jl-22ANODECONTACTSPLICE

i±%         20

-l!R±EA|ELNE\\±£R- I42R

NECK

fa±i6 a.  .

LINE2-37BASE

LEADSA'

I"  MIN.  FOR  CLAMPING
I

taft

_a
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FOCUS    GUN-C

BASING      DIAGRAM

VIEW    FROM   BASE   END
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ADVANCE     DATA

DESCRIPTION

iih;e§:I:{yi§i;;i:[a;:n:=;:5:¥:£:::atd§iis;:n:;;;i:1;r;;:°;id;:,¥jai[:::g;::¥it[;;e:::::i:;i:a;I:f:§!:1:i:jlr!e:Cje;::b:I;:1r:£t!

CHARACTERISTICS

GENERAL  DATA

E;°ecflues;tnf8nMriteht£:d  .
phosf]hu°orr*escinc.e .   :

Phosphorescence
Persistence     .    .

Electrostatic
Electrostatic
.    .    .       P19
I    .   Orange
•    .   Orange
•    .    .   Long

*In  addition  to  the Type  shown, the SC-3090 can be supplied with
several other screen phosphors.

ELEC'IRICAL  DATAI

E::::: !::::g: (3.GLn.s i.n baial.lel.)  .   :   :   :
Direct Interelectrode Capacitances  (Approx.)

Cathode to  All       ..........
Grid No.  1  to  All      .........
Dl  to  D2        ............
D3  to  D4        ............
Dl  to  All         ............
D2  to  All         ............
D3  to  All         ............
D4  to  All         ............

MECHANICAL  DATA

&I:::luLenugst:fu, ;.I.ee.n biin:n;,..ns.   :   :   :

R:lcbk cco.nnttaacctts(i;=e:,slegai#pg)all ¥p.)  .   :
Base......,,........

B:iing     .    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :

6.3  Volts
1.50 to  1.98 Amperes

. 211/2 ± % Inches
4 1/2  Inch  Square

J1-22
J1-25

.       825-139
SeeDfaj;:X

Base Alignment
Base Pin No.  12 Aligns with the Axis of the Tube Face within

loo and is on the Same Side as the Bulb Contact
TraceTfa[C[:¥jij:::;i;tin:2§j))%g§flei::{}t;i;i;a|¥j::j¥#:t§ieb:8%j:n§j;ec¢

2 Degrees     Max.

For Each  Gun,  Angle Between D1-D2
and  D3-D4 Traces         ..........

Angle Between Corresponding Traces, All  3  Guns
90 ±  1 Degrees

lDegree       Max.

QUICK   REFERENCE   DATA

3T%9ex[5n#2:Pip:Pfee:tvE::§ed

gLse:I::§tca°tpceFTou::
Electrostatic Deflection
Spirc:epe°r:ttoDreflection

Aluninizcd Screen

For Basing

Diagram See

Page 4

SYLVANIA
ELEcmoNlc  TUBEs

A  Division  of
Sylvania  Electric  Products  Inc.

plcrmE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared air]d R;ceased By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

JUI.Y,   1963

PAGE  I  OF  4
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MAXIMUM  RATINGS  (Absolute Maximum Values)1
Anode  No.  3  Voltage         ................
Anode No.  2  Voltage         ................
Ratio Anode No.  3 Voltage to Anode No.  2 Voltage     .   .   .

±n:t{:drdgfgs]h]€[o¢:Eel::gfeorF6cus     :   :   :   .   :   ......
Negative Bias  value       ...............
Positive  Bias  value    ................
Positive  peak  value       ...............

PeakHHe::::rri:g%tvhe°£:thvR]::8:cttocathode......

Peck#io§tl=a=ng#eENctot:2?t.|hn°:€£ig=;.sh.i:a,..

TYPICAI.  OPERATING  CONDITIONSI
Anode  No.  3  Voltage         ................

§n;I;r:g;u#h[;:it:a¥:gfeo r Focus                              .
Anode No.  3  Helix current4         .............
Line Width  "A"5
Line Width "8"5
Modulations....................
Deflect on Factors

D1-D2       ...................     '     .

D3-D4.....................

Deflection Factor uniformity  (per MIL-E-1)         ......
Interaction  Factor6     ..................
Pattern  Distortion7          .................

g;:Ctkino8ft::rn°9r8

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance      .............
Deflection circuit Resistance       .............

10,500 Volts           dc
3500 Volts           dc

4.0
3500 Volts           dc
1750 Volts            dc

200 Volts           dc
0 volts          dc
2  Volts

180 Volts
180 Volts

750 Volts

7500 Volts
2300 Volts
2300  Volts

460 to 775  Volts
-45 to -80 Volts

30 Hadc
.50 mm
.65  mm
16 Volts

55 to 88 Vdc/in
53 to  75  Vdc/in

2  Percent
6 x  10-5 in/Vdc

2.5  Percent

1.5 Megohms Max.
1.0 Megohms Max.

NOTES:
1.  Values  are  for  edcb  gun  unless  otherwise  Specified.
2.Tbbaev;dnng8/teb:e##[ebenco'nbteap,1;#2,tnroa%cfeeddnyzo8.un.Wbenp°Silionedatlb"enteroftbet"be,dndtbeedgeoflbetttbeface,ontbeside

3.  ViJual  extirlction  of undefoecled focused  JPot.

4.  Twl]en the tube is  cutoff (rio beam  current), the  Ariode No.  3  will  draw  30  |iiddc maximum.
5 .  Per MIL-E-1 at lb3  --  2 p,edc.    11]3 i] beam curreril 1o the Screen.   To determine Ib3, 7nedf ure curreril at the  Anode No.  3 lerri'iiml

a;nd s"bird;ct the  Anode No.  3  belix current with 7lo beam current foouJing (tube  cutoff).

6.Tb!eg!eeaflteecr%bnd#ft°b#espbeec##dwab;:;:oubna,I.dnceddcU°lta8e]areappliedlolbedefoeclionelectrodesofeitberofil)eotpertu)ogunsowi||not

7.Tkybe#!r8ees,°bfdnd:#mpod##tr:p%c#j;;i.medndimenl;Onsdre75%oftbeuJefulscreenwidtb,willnotdeuiatefroanlbeuneandiunension

8To;ubfffore:ef:a:fcf;;fgfa:deu;f#:;;##i;,4;?dnfffb;;]e;p:f;;?|;t;rbeez,r;reegj;an;bdbte|b"d?fig:fee:fffc?ff5e#!bfebf#fea;e,Ta;e"fbd#ddre,rcbeeeabJ;:fee;„ba:,,ablffp:oo,I

9-#tebftdbcee,%:t;b;jtej!d]:#e7Stf;ruaffde#C;ttebdtfb°ecudJeefode:t%t#°dfxeds!.!'bree8unsou£!!fallwitbina§qudre,15unmonaside,centeredontbe
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WARNING:

#;%yeirfdtdb;i:t;,°„nbes!sjeoJp%r%,e%tbb:g#eecres,Jb%tt;ep%%:fdacg,au'rne5rt.]P°%::mdud%8ffat°efdp%:'v;:ij,u%eforr°#or#nug;t:,e:Pb°i%%e:ti:'i°e%.

OUTLINE

D4

5±_±E-
-2EL.

I

Dl

Ill

rR.6fe9'±#

D3               4'i.

i.R`
5i.±#

\ I

D2 I

4tl M,N- AREA              I.

SHl

Jl-2l

ou±±.
-4u±1'-I

I;-{=irfr82L,NE

5.396"
ctD  NOM.

lT6co-I

froATk/
SECTION  A-A

(vlEw  FFroM   BASE   END)

825-'39



SYLYANIA

§&3090
PAGE  4

BASING  DIAGRAM

GUN-A
Element

Cathode
Grid No.  1
Anode No.  1
Deflector DI
Deflector D2
Deflector D3
Deflector D4

Pin No.

16
17
18
21

9
7

20

Pin No
25
24
13
12
11

10
22

GUN-C
Element

Cathode
Grid No.  1
Anode No.  1
Deflector DI
Deflector D2
Deflector D3
Deflector D4

1 and 15 Heater (Common) S-Shield

GUN-B
Element

Cathode
Grid No.  1
Anode No.  1
Deflector DI
Deflector D2
Deflector D3
Deflector D4



SYIvhNl

DESCRIPTION
The  Sylvania Type  SC-3093  is  a  compact,  3"  monoscope tube  designed  for use  in  con-

iiiil:o:i:my;a;:::i::f;;iadt::t::i;cf::e;:::e:eii:I:;t;cii|i:c::t:|n::n:xeoq::'l':F;epnE:|c:na:#t:trtge:tnc::ubE:oaffe

CHARACTERISTICS

GENERAL  DATA

E°ecfluesc£:£ggMriteht::d  .

ELECTRICAL  DATA
Heatcrvoltage      .   .
Heatercurrent      .   .

.  Electrostatic

.  Electrostatic

6.3  Volts
0.6  ±  10 % Amperes

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)
All Voltages Measured with Respect to Cathode

Collector.................

:;r:g§:¥:  :.{£:::;::ago:;e.ct;o¢e,:.   :      :          .
Negative Grid No.  1  (Control  Grid)     ......
Peak Heater Cathode Voltage

Heater Negative with Respect to Cathode   .   .
Heater positive with Respect to cathode     .   .

TYPICAL  OPERATING  CONDITIONS
Cathode-to-Target voltage      .......
Collector-to-Target voltage         ......

A::g:¥:: :::::E::g:tde    :   :   :   :   :   :   :   :
Deflection Factors :

D3-D4.............
D1-D2.............

2500 Volts
2500 Volts
1000 Volts
2500 Volts
200 Volts

200 Volts
200 Volts

.    .       1100-1600  Volts
+50 Volts

+110 to  +225  Volts
.    .      21to38%ofEA2

62-81  Volts  dc//Inch/kv.
75-98 Volts dc/Inch/kv.

a

QUICK   REFERENCE   DATA

3" Diameter Monoscope
Round Glass Type
2 x 2" Target Plate
Electrostatic Focus
Electrostatic Deflection

SYLVANI A  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;cad Pablicat;on

JUNE,  1964

PAGE  1  OF  2

File Undr
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PURPOSE  CATHODE  RAY  TUBES
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r=T=--

CHARACTERISTICS

GENERAL  DATA

8°ecflues;tnj8nMriteht%:d  .   :   :   :

B:::;tioonr*Angle(Approx.)
Fluorescence....
Phosphorescence       .    .
Persistence....

P4
.     White
.     White
.Med.  Short

*In addition to the phosphors shown the SC-3122  can

be supplied  with  several  other phosphors.

ELECTRICAL  DATA
Heater  voltage       ................
Heater  current        ................
Direct  Interelectrode Capacitances  (Approx.)

Cathode to All  other Electrodes         ......
Grid No.  1  to All  other Electrodes        .....

MECHANICAL  DATA
Minimum  useful  screen Diameter     ........

a::: (csomnat,a|csh`eT|ecDe:Soeie:aTa6l:P::yitT fa:)  .   :   :   :   :

fi              B:iin!onta.ct.Aiig.ns.w.itLviac.an.tii;   .......
Position  No.  3        ..............

Electrostatic
•    Magnetic

6.3  Volts
0.6  ±  10 %  Ampere

i,  i:i.

9 Inches
J1-21
86-63

12M

±10 Degrees

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
Anode  voltage       .............
Grid  No.  4 Voltage  (FocusingElectrode)     .    .
Grid  No.  2  Voltage       ...........
Grid No.  1  Voltage

Negative Bias  value     .........
Positive  Bias  valuel      .........
Positive  peak  value      .........

Peak Heater-Cathode Voltage
Heater Negative with  Respect to Cathode
Heater Positive with Respect to  Cathode

TYPICAL  OPERATING  CONDITIONS

Anode voltage2      .............
Grid No.  4 Voltage for Focus3        ......

!:;i,¥t;on:a¥Iib::E:;8;"futoffl.      .   :   .

22,000  Volts            dc
-550 to  1100  Volts            dc

770  Volts            dc

200 Volts            dc
O volt             dc
0 Volt

200  Volts            dc
200  Volts            dc

20,000  Volts
0 to  300 Volts

300 Volts
-28 to -72  Volts

700  Lines

ouicM  nEF[R[Nc[  IiATA

Monitor Tube
Electrostatic Focus

¥o?§E::i=-e?:rflection
Flat Face

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;col  Pulil;cdl.lou

MAY,   1965

PAGE   1  OF   2

File  Under

SPECIAL  AND  GENERAI.
PURPOSE  CATHODE  RAY  TUBES



SYLYANIA

SC3122

PAGE  2

MAXIMUM  CIRCUIT  VALUE
GridNo.1  CircuitResistance     .    , 1.5  Megohms Max.

NOTES :
1.#e°urenntedbr„trbnji%:tj%§;;t#:#ffebcetjdv%rce%,Ced°efn:!,:e:ns°bdoeu,`dupfJeye`#;bd:edequatetolimiubeanodeinputpowerto6watts.To

2.  Brilliance  cind  defaition  decrease  with  decred]ing anode  voltage.    In  general,  anode  vohdg/e  ]bould  not  be  less  tbari  7,000  Volts.

3.  TwitlJ  Egl  ddjuJted  for  Ib   --   50  microd7n|ieres.
4.  Visual exlinclion  of focuJed rd!Ster.    Extinction of Stationary focused JPol will require 1)dlueJ of dboul  5  uoll] in;ore negative.

WARNING:

rang:;i:yh;::udf:i,;:mop,ehr;::#%t#;agybebre,hn%S;#rym,:np„rfo%tc:r:rg:;nffdf%##%,egderAonfodpeer#on,::gjenjo%6f,rooomopyro;i,5o,n#bdjceb%::ujr]e,e%.C,ose

OUTLINE

DIAGRAM  NOTES :

1.   Fleference  line  iJ  lbe  Point  where  cz  1.500"   + .003"   dicimeler  ring gauge  2"   long will  ltop  againSt the  bull].
- fJerfy I

2.  Vvilb  external  co7idHctiue  cociting, tube  is  deJignated  as lbe  SC3122P-A.      Cdpdcitdnce  udlue  will be  between  500  Pf and  2500  |Jf

®



DESCRIPTION

;hg:V;a:n#a:sT=S:§ycp:r3iffif;4:;:::su:I:y3i::4edffa;::I:e:C:rx:t;::h;#n:-:ti;r¥§`:hti::#;ials:aesj:I:gi=t[{o:i
and modulation of the bean striking the wires will produce charge patterns on a dielectric
in contact with the outer surface of the tube.

i:ct:::Esp:d`:nt;:onsbgE¥icda:tiknitle:ha:;:hla3#ote;;e:I.o;#::::;::eerddJa:s.ji#:left:=,a:ea:tc:I:uga:
The  fine  focus  beam,  the  small  wire  size  and  close  spacing  in  the  array,  and  the  low
capacitance  between  wire  elements,  permit  high  resolution  along  with  extremely  rapid

frfj:;I:8.tfe°tshc.¥f;4Cpaenr±:tsuts:do.£::esi:g;:a]]j::aicnai::I:8;aontfetrh:;:£8:shoefjgohpte:aftitohn:
The useful printing width of the array is 8.6 inches.

TheSC-3144andSC-3154weredevelopedfortheA.8.DickCompany,5700WestTouhy
Avenue, Chicago 48, Illinois for use in their Videograph Data Presentation Systems.

ELECTRICAL  DATA
Focusing  Method  .............
Deflection Method      ............

Horizontal Deflection Angle  (Approx. )  ....
Heater current at 6.3 Volts ..........
Direct lnterelectrode Capacitances  ( Approx. )

Cathode  to All other Electrodes    .......
Grid No. 1 to All other Electrodes .......

MECHANICAI.  DATA
Printing Head

0.001"  Diameter Conductive Elements Spaced
Approximately 0.004" on Centers in Both Directions.
Minimum useful printing Array width  .....
Minimum Useful Printing Array Height
SC-3144      .......       _       .       _

SC-3154......
Array Thickness  ( Approx. )

Overall Length ......
Width........
Height........
Neck Length      ......
Neck Diameter ......
Bulb  contact    ......
Base.........

Basing........
Weight  (Approx.)     ....

e

Magnetic
Magnetic

.     .    52  Degrees
600 I 30 Ma

•    .     5wi
•      .        8prpri

8.6  Inches

0.050  Inches
.     .           0.160  Inches

0.50  Inches
:     :     26±%Inches
.     .105/8 ± 1/8  Inches

37/16+1/16-y8Inches
•     .17±%6Inches
.17/i6±L/16  Inches
.      .              C1-3
.      .          85-57

12D
6  Pounds

MAXIMUM RATINGS  (Absolute Marimun  System)
UnlessOtherwiseSpecified,AllVoltagesarePositivewithRespecttoC2chode.
Maximum Anode voltage  .......
Maxinum  Grid No. 2  Voltage    .....
Grid No. 1 Voltage

Maximum Negative value    .....
Maxinum Negative peak value    .    .    .
Maxinum positive value ......

Maximum Heater voltage       ......
MininLim  Heater voltage  .......
Maxinum Heater-Cathode Volnge

Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode

25,000  Volts
700  Volts

155  Volts
200  Volts

0  Volts
6.9  Volts
5.7  Volts

200  Volts
200  Volts

OUI0K   REF[R[NCE   DATA

Electrostatic Charge
Printing Tube

Magnetic Deflectiofl
Magnetic Forum
High Speed Printing
mgh Resolution
Min. Printing Dinensions :

.05"  x  8.6"   (SC-3144)

.16"  x  8.6"   (SC-3154)

SYLVANIA
ELECTRONIC  TUBES

A   Division   Of
Sylvania   Electric  Products  lnc.

PICIURE TUBE OPERATIONS
SENECA FAI,I.S, NEW YORK

Prooared   dind  Rele4ied  By  Tbe
TECIINICAI,  PUBLICATIONS   SECTION

EMPORIUM.  PENNSYLVANIA

DECEMBER,   1961

PAGE  I   OF  2
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SYLVANIA

SO.3144

S€-3154

PAGE  2

TYPICAL OPERATING CONDITIONS - Grid Drive Service
Unless Otherwise Spedfied, All Voltages are Positive with  Respect to Cathode.
Anode  voltagel     .....
Grid No. 2 Voltage    ....
Grid No.1  Voltage  (For Cutoff)
Focusingcoilcurrent2   .     .     .

10,000  Volts
500  Volts

40 to-77  Volts
50 ± 10  Ma

NOTES:
1.  Anode uoltd;ge of 20,000 Volts dc recomme'nded for bigb re ]ohat4on, two-diunensi,onal lcari on SC~3154.

2.  F or JEDEC Foctts Coil No.122 or eqaeivaleut, uii¢b the combined Grid No.1 bias Voltage atnd uideo-$4gnal uolSage  edjttsied
So Prodece 100  pe anode c"rren¢. Distance from lbe Saebe I ace to ceavier of a6r gap on foctt] coil 6$ 12 incbe].

OUTLINE

wing   ARRAy-

26,±i"

9*!'                            ,7±i","R+I;gpR

.080M lN. 'SC.al4,)
11                                    .'®OM ".(SC-3154'

\!R                      ,                         "
I HIIIIIi+iii+Jllun

3'i:+-iA
r`-I `   I , 30®11!      -- 2'2hI                     ''     ?,4`h

1'

NOPO

H L=-.

6F®"±'%H|
i"a                   c,-38.6M'N

•
"± , ``

REF.   L'NE10NToNTrlEPRINT i5lN® (I,OTE    NO.  I)

/6   ,9}RA      i     '£iPoflTION   OF   THE    ARRAY

SllALL    BE   OREATER   TllAN v 52.-         Q-
.001   FROM   A   FLAT    PLANE.

Dan.                     +I-3  CowTACT
BOTTOM   VIEW   OF  BASE

(NOTE  NO 2)

1. -Reference line determi;I'ied by  Playne where  JEDEC Gat4ge No.112 (a eylinder 1.500"  +  .cos" -.000''  I.D. ed 2"  long)      `u
will Stap dgainsS body of bulb.

2.  Va!cdnt base Pin Polii6ons N o. 3 and No. 9 digtt wi,¢b borizonlal ceyiterl,ine (A-A/) ow6tbin 30° . Bale Key is on lede oPpo§i¢e
the  anode  conldci  (C1-3).

DIAGRAh4  NOTES :



ADVANCE     DATA

DESCRIPTION

i;i:its;;I:ie!,i;:Cb:::;:i:e:c;;§§i;;;i5;:::i:p;i,;¥:r:i;§{C:tc::::b:e;i:;ariaft:ii;;i::tii:i:S::i;;::::i:cr§;i§g§::;::;;;]d:u;I::i
CHARACTERISTICS

GENERAL  DATA

I;°ecflues;:£8nMriteh£:d  .   :   :   :

Phegsefc|ijo:r:es::::.:(A:pp:ro:')

Persistence.....
Faceplate.......

•..........    Magnetic
...........    MagnetL£:Degrees

.   .   .   Fine Grain Pll, Aluminized

.............     Blue

.............   Short
Clear, Non-Browning Optical Glass

*initahdg:tv£:r:it:ttE:rt¥cpr::£°p¥:'s:hheo:sF-3L68Canbesupplied

ELEorRlcAL DATA
Heater voltage      ............
Heater current       ............
Dfrecar[£aterieo':C[trt°odA[f8:hc:traEi::tr(oAdpe3r°X..)

Cathode to All other Electrodes        .   .
External Conductive Coating to Anode

MECHANICAL  DATA
Minimum useful screen Diameter    ....
Overall  Length       ............
Bulb.................JL,-\| ,,,,,,,......     ®     ,     ®     1     ,     \     ,,,------------  I

Anode Terminal        ......  16", HV cable,  Cotona protected

6.3  Volts
0.6 ±  10 % Ampere

:4:!!!

.    .           4]/4 Inches

.     26±%Inches
See Outline Drawing

Base  (Small shell Duodecal  5-Pin)     .........
Basing.....................

MAXIMUM RATINGS  (Absolute Maximum Values)
Anode voltage       ..................
Grid No.  2  Voltage       ................
GrfdNNe:.atLfv¥°£ti:9eva|ue..............

Positive Bias  value        ..............
Positive  peak value      ..............

Peak Hcater Cathode Voltage
HeatB'u¥:;as¥cae;¥;;hp:pee:I:i:t.i°?t?ot.hE°:dce:e?....

Hcat¥tf:s:tT::P£:ftRYsap.e¥t-ut:p::its:de.  :  :  :  :  :

B5-57
12N

25'000 Volts
2500 Volts

150 Volts
0 Volts
0 Volts

450 Volts
165  Volts
165  Volts

Max.
Min.

dc
dc

dc
dc

th
TYPICAL  OPERATING  CONDITIONS

8:£Odd&¥.°itavg:itaje.   :   :   :   :   :   :   :   :   :   :

g::::usfn.Oat:gY|°€:::reen:te.(qA:;rirdo.£°)r2:u:o:I::

.    .     20,OcOvolts
.         2000 Volts

. -33 to -77 Volts
80Ma

.    .       0.002  Inch

OUICIt   REFERENCE   DATA

Efo82PJRL:::Luvi££°d:hTube
5-Inch,  Flat,  Optical  Glass

Faceplate
Clear  Non-Browning  Faceplate

i;:rn:i:dFfsncere€:ainscreen
Magnetic Deflection

¥x€:Ir%e::Sr:a:P:dsuctivecoating
on Neck

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prela!red  and  ReleaSed  J3y  The

TECHNICAL  PU13LICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JULY,   1963
PAGE  1  OF  2

F.ile Under
SPECIAL  AND  GENERAL

PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

SC.3168
PAGE  2

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance 1.5 Megohms Max.

NOTES:
1.  Visual extinction  of undefoecled  focu§ed  Spot.

2.  For ]EDEC foc"Sing coil  106  or equivaleril 2\/2"  from; reference line.

3.  L,ine wi.dtb mf f esure¢ .a.i  5  |Jid by tlJe  sbrinhirig rdster method.    Vdr;able  strength  (0-10  gduss) beaun  cerilering rridgnet 7riust be used.

for ofltimun line widlb.

WARNING:

%dgy„!fatd%tjt°%es!s;eo'pd%a8,e#%tbbe;gnbeecre5,Sb%;;ep#%nc%§,a„'rne`:SP°%abx§und„d%8#at°efdp%:'v;#j,"d3forf°%6,Poro°:nu::,:,e%#%ub%e:tisc'i%es.

OUTLINE

®



DESCRIPTION

t¥:ScZ!t|aond£:.Fa}P::bse€-3wti?£anne€kssc]-3::t°edar:&h:hr:'S'ue[Cbtr::t£::i:nft°ecnuds€dmfaogrn::I:Ctodr:gceacj

;;e:¥s`t::e£:s`§it:]i¥?S:xwce¥t£:i;efai:c::_:3t:i;flhg:r:lid::d:yL:::ir;iagcrt:eer;S#ii£,S?:a#t:hc:k:adsLe:?3eL#e:I:

CHARACTERISTICS
GENERAL  DATA

Boecflu.s;:iggM#t::d  .   :   :   :   :   :   :   :   :   :   :   :   :   :
Maximum Deflection Angle

Electrostatic
•   Magnetic

phosr£:r*AX'=Siu£::::=2-ce  . jhas;h::::::2:e36°; pse€;::t8e°:c3e° Degrees

::;                Bl§::¥gh:ite              Y§:I:o:wg:                 :::g
Screen....................A|::nigized

gla:eapjati:ionto.th.et.yjes.sio;I,t.h:s.c..31.79.aid§te.;ri'8%P:ac:!Cba:
supplied with several other screen phosphors.

ELECTRICAL  DATA
Heater  voltage       ............
Heater current       ............

ri               D frec¢a:Etoe£:I ::tr£[€ eo¢£E:Crfe:tcreosd(e?Ppr?X..)
Grid No.1  to All otherElectrodes       .

MECHANICAL  DATA
Minimum useful screen Diameter    ....

Bulb  Contact  (Recessed  Small  Ball  Cap)
Base  (9-Pin  Miniature)I        ......
Basing.............
Weight.............

6.3  Volts
0.3  ±  10 % Ampere

6.;3;

4% Inches
Bulb...--.--.-.--:--.--.--.~--.-S-C`--31;9:.I;9giv2S;.SC-3.180:LEA-6;3

J1-22
E9-37

seeDiag:a,4Tpound

RATINGS
MAXIMUM  RATINGS  (Absolute Maximum Values)

-100 to
12,

500

100 Volts  dc
0 Volt
0 Volt

180 Volts
180 Volts

rl

Anode voltage      .............
Grid No. 4 Voltage (Focusing Electrode)     .    .
Grid  No.  2  Voltage      ...........
Grid No.  1  Voltage

Negative Bias  value     .........
Positive  Bias  value        .........
Positive  peak  value      .........

Peak Heater-Cathode Voltage

E=:::Foesg:itj:ewTtiihR::;:::tt:ocqaiit::e

TYPICAL  OPERATING  CONDITIONS4
Anode  voltage       .............
Grid No.  4 Voltage for Focus2       ......
Grid  No.  2  Voltage       ...........

£:i:#fatiY&[,t3gepe.qijr?d.fo.I:p?tFito.ff.
Modulation3..............

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance          ......

8000 Volts
-40 to  +250 Volts

250 Volts
-10 to -25  Volts

0.014 Inch
20 Volts  dc

1.5 Megohms Max.

QUICK   REFERENCE   DATA

Radar Indicator
Sector Scan
5" Direct Viewed

8°ff::tdNGe]:£SType
Aluninized Screen
Magnetic Deflection
Electrostatic Focus
7/8 Inch Neck Diameter
6.3 Volt-300 Ma Heater
SC-3179:   Short Length

SYI,VANI A  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECThoNIC  TUBE  DIVISION

SENECA  FAI,LS,  NEW  YORK

A Teclm;cd!l  Pul]l;cat;on

JUNE,  1964

PAGE  1  OF  2
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SYLVANIA

SC-3179

SC-3180

PAGE  2

NOTES:
1.   A ]ochei  with  a  center  opening to  clear  the  tubulation  must be  u]ed.    Care  Sbould be  exercised  1o  avoid  dd"iage  1o  the  lubulatioyi.

2.  W7ilb  Grid No.1  Volldge  edjuSted 1o  give  an  driode  current  of loo  ii,a.

3.   Med]ured Per  Mil-E-1  Specification] at  an arlode  current of loo |j.a.

4.Tb!::]c9ur%tpd2e5n:jctr;ee:nsJbcoau;dbeb!e:mmpa,noey#J/dama8edifcHrrentden§ilyi]Permiwedtori§etoobigb.Topreuentburning,minimum

WARNING:

#%yeirfd##£st;t°unbe%e::i:%te%%,bbeignbeecre]t5b%tt°bep#%nc:f%rneJ:]P°#%ud%8#at°efdp%%Jv;:lit"a#forr°#or::nu§;,df,e%Pb°i%reeue:'iscJi°e:es.

OUTLINE-SC-3180

DIAGRAM  NOTE:
1.   Mid-Plane between bd]e  Pins No.1  dud No. 9  aligm with bttlb contact (]1-22),  ±30° .

OUTLINE-SC-3179
D8jl#us:fl,''#„Sd:#crseja#ij#%e°fl:c:i-o3n]:#geiexc,eopt5:bd¢eSg#e]%p:ox!#are:.arec°mm°nireduc;„8bodylenglbto4AJ'andoveral||engibto

e`



RERERERERERERERE

RERERERERERERERERERERERERERE

CHARACTERISTICS

GENERAL  DATA

Eo:cgu:s::::gMf:e:ie:sd(;p;I;x:)
Phos£[hu°orresc:n:e .   :   :   :   :

Persistence.....
Faceplate, Cover plate      .   .

.    .    .    Electrostatic

b.ja;o.i:[u2o:Paz:£ree:::

......   White

.   Short to Medium

.    .   .      SeeTablel

ELEC'IRICAL  DATA
Heater voltage      .................
Heater current       .................

FTr:sc:o:itoT:,I:?t-rEie:i:Ee:!Ei::P,c:e:iiax.., :  :  :  :  :  :  :

Grid No.  1 to All other Electrodes       ......
External conductive coating to Anode     .....

MECHANICAL  DATA
Minimum useful screen Dimensions    ........
Bulb contact (Recessed small Ball cap)   .......
Base.....................

E:[£ngcont;ct.  h.as. riadiai  All.gn.in.en:  ;b;u;  iu.be. Axi.s
with centerline Between Base pins No.1 and 9      .

6.3 Volts
0.3 ±  10 % Ampere

30 Sec.

2.o-,;:::

4% x 594 Inches
J1-22
E9-37
9HT

± 30 Degrees

RATINGS

MAXIMUM  RATINGS (Absolute Maximum Values)

£:£°ddfr¥.°|tavg:ita:e .(F;cLsin; Iile:tr.od.e).   :

8::£N#e:at:iv¥i:ii§:Val;e.   :   :   :   :   :   :   :   :

Positive Bias value       ........
Positive peak value      ........

Peak Heater-Cathode voltage    ......

TYPICAL  OPERATING  CONDITIONS
Anode Volt
Grid No. 4 28:Fo.cu.s

:r:|:g!hR|:i:sl:I:¥f#3sioAfouj::ur;ent

CIRCUIT  VALUE
Grid No.1  Circuit Resistance         .

-550 to

155
0
2

±100

.           10,000 Volts         Max.
-125 to +300 Volts dc

300 Volts dc

.  -4o to ngo volts dc
60 Ft.  L.          Min.

1.5 Megohm Max.

OUI0It   REFERENCE   DATA

Monitor Tube
Electrostatic Focus

¥3%g:e;£3;4DReefl::i8aafscreen
Bonded Shield
Anti-Reflection Treated

ST-3183A,  ST-3183B,
ST-3183C, ST-3183E

SYLVANIA  ELEC'IRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;cad  Publicat;oat

APRII..  1964

PAGE  1  OF  2

File Under

SPECIAI.  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES



§YLVAIIIA

S"183  , §T-3183A ,
FT-tl83B,STB183C,

ST.3103D , ST.3183[ ,
PAGE  2

TABLE  I

Approximate Face and Cover Transmittance by Type
All Covers Anti-reflection Coated

rvpE FACE  TRANS. COVER  TRANS. COMBINED  TRANS.

ST-3183 92% No Cover 92%
ST-3183A 72% 60% 46%
ST-3183B 92% 32% 30%
ST-3183C 92% 92% 88%
ST-3183D 72% No Cover 72%
ST-3183E 92% 14% 15%

DIAGRAM  NOTES:
1.  Reference line is deteranirled by |ldne C-a  of ]EDEC No G141  Rjeference Line Gattge, u)ben the  gd;uge i] Seated dga;inst the bulb.
2.  Center I)lane betweeri Pir" 1 and 9 aliqu uiitb major arts of tube uJitbin  3gr  dud is on ]a7ne Side ds driode contact, ]1-22.
3.  Sof ety  Plate rlot to extend beyond mold match 7nore tbdri 17{8 inch.



ADVANCE    DATA

DESCRIPTION

§¥;t::I:h::S¥j:i;:Sz:3:::y::a:[PdLa£L::::j§§L:scr:e:;fe::;i:tar:;I:E::Lh;;:;°::fL:o;;:ujj;::i:ca:t:L§£C:I::fl:c:t;;rL:*£;Lt;Lf:i
full-screen scanning.

CHARACTERISTICS
GENERAL  DATA

Focusing Method     ....

Shear::ttfeornwri£::E%d  .   :   :   :
Deflection Angles  (Approx.)

Vertical......
Horizontal

phos:iaoEgnal.   .
Fluorescence
Persistence

Faceplate         .    .
Light Transmittance  (Approx.)

.    .   Electrostatic

.    .   Electrostatic
•    .    .   Magnetic

•....          53Degrees
.....         67Degrees
.....         72Degrees
.....          P4
....      White

Short to Medium
Gray Filter Glass
•....          75Percent

*In addition  to  the  type  shown,  the  SC-3185  can  be  supplied  with  several  other

phosphors.

!1        ELECTRICAL DATA

Heater voltage      ............
Heater  current       ............
Direc:altEtoe::I::tr#ofhE:cit|:::reosd(e!ppr:x..)

Grid No.1 to All other Electrodes       .
Dl  to  D2         ............
D3  to  D4         ............

MECHANICAL  DATA
Minimum useful screen Dimensions        .   .
Minimum useful screen Area    ......
Bulb.................

Bulb  Contact  (Recessed  Small  Cavity  Cap)
Neck contacts  (5)          ..........
Base  (Short small shell Duodecal 6-Pin)      .
Basing...............

6.3  Volts
0.6 ±  5  % Ampere

::;ii

•   19If6 x  15% Inches
.    .    .            262Sq.Inches

jl71B orjl71F
•     .     .         J1-21
•     .     .         J1-25

.    .    .    86-203

.  See Diagram

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)

iH

8:;°dd&¥.°|ta(8:]cu;[n.g Ei;ct.role)  Voita;e.   :   :   :
Grid No.  2  Voltage       ............
Grid No.  1  Voltage

Negative  Bias  value     ..........
Negative peak value         .........
Positive  Bias  value        ..........
Positive  peak value      ..........

Peak Heater-Cathode Voltage
HeatguT£:8a&Vaer:ituhpRpeesrE:£ti°otctaothE°xdceeed

15  Seconds      ..........

•    .    .     22'000Volts
-550 to + 1100 Volts

.    .    .            700Volts

.    .    .            180Volts

.    .    .            220Volts
0 Volts
2  Volts

peakHveoa|tt:r:t::BS::F:u:::=iEnt:T:ap;ef:ui:n;::h::::t.|oi;,a.te

450 Volts
200 Volts
200 Volts
550 Volts

QUICK   REFERENCE   DATA

SF,?rf;fr:rctwvriiet;negdTube

i§e:ja:§o:#;F;::C:ei:i§;ie::s:;tl#]:]cnu§

¥l:£n:itiizier:i::::n

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prellared  airid Rjel8d]ed By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JUI.Y,   1963
PAGE  I  OF  3

File Under

SPECIAI.  AND  GENERAI.
PTJRPOSE  CATHODE  RAY  TUBES



SYLYANIA

SC-3185
PAGE  2

TYPICAL  OPERATING  CONDITIONS  (Grid Drive Service)
Anode  voltage]       ........................
Grid  No.  4  Voltage for Focus      ..................
Grid  No.  2  Voltage        ......................

g:££e¥1%n[F¥:t]::ge(ARpefruoj::)d3forcutoff2.............
D1-D2..........................

D3-D4..........................

15,000  Volts
0 to +400 Volts

300 Volts
-35 to -72  Volts

170 Volts
185  Volts

CIRCUIT  VALUES

g:[flde¥,Po.n[c€::Cu::tRRe:::::annc:e     :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :                1.;¥:g:i::#

NOTES:
1.   Counecf both  bulb  dud neck  anode  contdcts  to  ariode  Supply.
2 .  Visual extirlction of focttsed roster.  Extinctio7e of the Stationary foc"fed Jfioi will reqttire tbcil tbeJe ualueJ be about 5 uolls  m!ore  negatiue.

3.  USeful  electroslatic  defoection  is  limited to  ±1  inch  on  each  axis.

WARNING:

#%yeirf4|ift;t°unbes!S;eoJpd::dgte%ytbbeignbeecrestfb%;;ep%%:f:§t%e`r',SP°%::undua%8#%fdp%::i:'v;#jtu%eforr°#r:*nv8;t:,e%Ph%ubreeve:t;:Ji°e%.



SYLVANIA

SCB185
PAGE   3

OUTLINE

12 I

'1 2
looo OoD3

D2

_AD40

6
Dl

in
DIAGRAM  NOTES :

1.y;bje'bretfbe:e%ei%%;Sj%:tre#itnberd°#ygbtbtebeinfl%see%ndo°fft#efffie%::-cL.jSfif%egeof(!b%Dfo%dNe°;difo°f),i:dg%u;:eb#bi:btutbbee];f%sdfj„nn%ei.gdu8e'

2.Ddee#ee::::#Pp!,%ttees]adnr2#no°wdend:tef:nw%Ct:#°t.J1-25C0ntdctsWbicbarerecesJedintonecb.Aliguneniofcontdctsdndorientdtionof
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DESCRIPTION

§erfi::::±:::ac{e:i:ei;t:°:I;8sC;:ale::a;;:i§::::I:e:Ce:ri:i!:;trii!L;:ft°:r;¥fl:a:X;io:n:;:I;;:S;::!::i:::::::jreoSa;Xhiiu:a

CHARACTERISTICS

GENERAL  DATA
Focus  Method       ....
Deflection Method       .
Phosphor*.....

Electrostatic
Electrostatic

.   .    .   Pll
*The tube can be supplied in any of several standard phosphors if required.

ELECTRICAL  DATA
Heatervoltage     .   .   .
Heatercurrent      .   .   .

MECHANICAL  DATA
OverallLength      .    .    .
Face to Neck Contacts
NeckDiameter     .    .   .
FaceDiameter       .   .   .
Base.......

¥eecdfuBmutst::I:%i)hep.ta:

Bulb................

3::::gAngl;betw;e;1.D.2;nd;D.4ir;c:s

lil

6.3  Volts
.  0.600  ±  10 % Ampere

.   .18%±%Inches
I   .        11j4±34Inches

2 Inches
5  Inches

812-37
12  Pin

J1-25
4 Deflection Plates

1 A2 Contact
1  Focus Contact

1 Astigmatism
J42P

.    .    SeeDiagram
90 ±  1 Degree

Dynamic -Focusing is Recommended for Optimum Operation.

MAXIMUM  RATINGS
Anode A2  Voltage    ..................
Anode AI  Voltage    ..................

92idv&l;:g|evo,:a;e..................
Negative Bias  value     ...............
Positive  Bias  value        ...............
Positive  peak  value      ...............

Peak Heater Cathode Voltage
Heater Negative with Respect to cathode        .....

Peak=V:;:te:ge:fl°§cLett:`g:e¥::ien%ise:%:: :2.:n:ih.°:e.   :   :   :   :   :   :

llKv
6Kv
4Kv

220 Volts
0 Volt
2  Volts

200 Vdc
0Vdc

800 Vdc

QUICK   REFERENCE   DATA

:,:88;:apth:::€:::£r°d:ngf°r  Photo.
High Resolution
Electrostatic Focus
Electrostatic Deflection
Monoaccelerator Construction
Deflection Contacts Brought Out

Through Neck
SC-319 5 B-Aluminized screen

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;cat  Publication

APRIL,  1964

PAGE   1  OF  2

File  Under

SPECIAI.  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES
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§C-3195

§0.31958
PAGE  2

TYPICAL  OPERATING  CONDITIONS
A2  Voltage      ..............

Aiti#,::;scm(FV.ocl::je (f 5.)  .   :   :   :   :   :   :   :

§:fl¥t!i;i:F:::Otsu.toir.   :   :   :   :   :   :   :   :   :
1D2...............

3D4................
Scan Size Minimum

lD2.............-.

3D4
Line  width  at  20  Volts  Drive       ...........................
Undeflected  spot  position    .............................

GENERAL  CONSThucTION  AND  QUALITY
The tube will be constructed and tested to comply with the applicable MIL-E-1D specifications.

10,000 Volts DC
10,000 ±  50 Volts

4500-5500 Volts DC
2000 Volts DC

150  ±  20 %  Volts

285  ±  20 % Volts/In.
150  ±  20 %  Volts/In.

4 Inches
4 Inches

0.003  Inches
15  MM  Sq.

D64005

D4

SECTION   A-A
VIEW   FROM   BASE   END  OF  TUBE



i

---I------:S__

'J-.

DESCRIPTION

Ii[ed:rffi:oi:,ijc::`i:dri:Trija;st::::i::::::evjvsee:::ygncia::rEi!;:i:ij;t:ut:y::??i::l!:::i|i;g:lei:;i:lr:otur::e::i:i:::|tgesddyesj?;

CHARACTERISTICS
GENERAL  DATA

E;°ecfluesjtnf8nMriteht::d  .   :   :   :

Phe#sepcifo°rn*A?gl.e{A.pp.[o.x.)
Fluorescence....
Persistence....

Faceplate.......

Magnetic
Magnetic
•    .    .    30Dcgrees

Fine Grain Pll,  Aluminized
..........     Blue
..........   Short
.......  Fiberoptics

*|nitfdsde£:£e°[:ito°t£:resE?e°esnpEfro:g£:I:.Jthesc-3304Canbesupplied

EiE]

fr

ELECTRICAL  DATA
Heater  voltage      ............
Heater  current       ............
I)ire%rli:teri:I:c|trtoodi|fa6tahc:traEfce;tr(oAfe!rox..)

Cathode to All other Electrodes        .   .

MECHANICAL  DATA
Minimum Useful Fiber Optics Screen Size
Overall Length       ............
Base................

Basing...............

6.3  Volts
0.6 ±  10 % Ampere

23:

294,, x %,,
16 ± % Inches

88-181
See Diagram

RATINGS
MAXIMUM RATINGS  (Absolute Maximum Values)

Anode voltage       ................
Grid  No.  2  Voltage       ..............
GrfdNNe:.at££v¥°E::8eva|ue............

Positive Bias  value        ............
Positive  peak  value      ............

PeakHHe%:E?#:er:5:?u;ia¥e:r:;:ti°otcta:h°dc

After Equipment warm-up period     ....
Heater positive with Respect to cathode     .   .   .

TYPICAL  OPERATING  CONDITIONS
Anode voltage      ............
Grid  No.  2  Voltage       ..........

F::::us!n% ,igY,o!:::fee?Rte.(qA:;rirdo.f?)r2 :u;o:I :   :

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance     ......

25,000 Volts  dc
2500 Volts  dc

150 Volts  dc
0 Volt
0 Volt

450 Volts
165  Volts
165  Volts

20,000
2000

-33 to -77
100

0.001

1.5 Megohms Max.

QUICK   REFERENCE   DATA

E[;gipJRL:::]uwi%:hTube
F£?£enrsgr€:ic:nstf:£cpeplate)

kx::en=tei`cy5:ace:iroainscreen
Magnetic Focus

¥]°ui::izTerdagcreen

SCcO04

SYLVANI A  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Technical Publ;cdl;on

JUNE,   1964

PAGE  1  OF  2

File Under
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SC-3304

PAGE  2

NOTES:

vF#afrmioufedf,frf;oecgnaus!f:aegugd!;,eYff#boy;o,;bfe:;;fr:i:onf;:;g#u!f;r,o"rm;t#:fd;,rben#a,=aeb,es,rereg,b,o-10gdu]],

OUTI.INE

•.Mi'rl
-

I-.500'' •+    43u                             BASE

1_3#±±-'_ SpR.   3o`"R.-co=R1=-
'5 -.0251

'I

Pl
tII

.A,EJp-1I
1[i-4:I

D6103e

Base Alignment:

Centerline between  Pin positions 4 and  5  aligns with major axis of tube face within 3o°, and  is on same side as anode
contact  U1-22).



ADVANCE     DATA

DESCRIPTION

;:1:I:l:::Its:l,::a::i:Its;:f?;s;:a:I:r;:ni::s':::ir[es;t;aij;I;dz:mi:;c:::s:::tn:i:daa:;r:aey:lr:eu:Eerflfe:c:ti:Trfaoc['::h:a:r;t;::g:
CHARACTERISTICS

GENERAL  DATA
FocusingMethod     .    .   .

B:[flbec:in.g.M.et?o:1.    :    :
PhosphorNumber        .    .

Fluorescent color     .
Phosphorescent Color
Persistence           .    .    .

......   Electrostatic
Electrostatic and Magnetic
•.......       J127B
..........     P7

.........     Blue

........    Yellow
•........   Long

QUICK   REFERENCE   DATA

Character Writing Tube
16" Diameter
Electrostatic  and  Magnetic

Deflection
Electrostatic Focus
Aluminized Screen

EiiE

ELECTRICAL  DATA

Heater  voltage       ..............
Heater  current at  6.3  Volts     .........
Djrec€a]t:toe5:I::tr#o¢£E:cft[::tcreosdte4ppr:x..,..

GridNo.1toAllotherElectrodes       .    .    .
Dl  to  D2         ..............
D3  to  D4         ..............
Dl  to All  other Electrodes     .......
D2  to All  other Electrodes     .......
D3  to All  other Electrodes     .......
D4 to All  other Electrodes     .......

RATINGS  (Design  Center  Values)
Accelerator  voltage       ............

£o:;:]si:;:Oil:v::P:;:dgeevo;ta:ge   .   :   :   :   :   :   :   :   .
Grid No.  1  Voltage

Negative  Bias  value     ..........
Positive Bias  value        ..........
Positive  peak  value      ..........

Peak Heater-Cathode Voltage
HeatBruTi;as?.::i;;hp?ee:rpo::t.io:t:taot.hEo.xdce:e?

Heat?rftf:s:t?##EtRYsapr.?:ut: p=rtiho.dde .  :
PcakAvn?[tfgeeflpcet:::ef]e£:rcoeieerat°r.a:d.....

TYPICAL  OPERATING  CONDITIONS

i:j§L:i|§:I:::i;c§::i:d;e;3V°lta8e
Line Width  .`A"2
Deflection Factors

Dl  and  D2       .............
D3 and  D4       .............

15,000  Volts  dc     Max.
8 Watts          Max.

5600 Volts  dc     Max.
700 Volts  dc     Max.

500  Volts  dc     Max.
Ovoltdc       Max.
0 volt            Max.

410 Volts           Max.
180  Volts            Max.
180 Volts           Max.

500  Volts           Max.

.    .    .12,000Volts

. 3000 to 4400  Volts

.    .    .           400Volts

.    .-35to-70Volts
30 Volts            Max.

0.012  Inch             Max.

315 to 385  Volts  dc/Inch
330 to 410 Volts  dc/Inch

;:::Si%§jtE:enct(r£€ceu€eudrr::iFu°:dfa¥c%E;:atjn:f°?d:tj?n.-#:nt525"imsquare
Maximum Grid No. 2 Current For Any operating position                    5 HA

SC-336g

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FAI,LS,  NEW  YORK

A Tecbn;col  Publicat;on

SEPTEMBER,   1964
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MAXIMUM  CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      .......
Rc.sistance in  Any  Deflecting-Electrode  Circuit`5

NOTES :

1.5  Megohms  Max.
5.0 Megohms Max.

1.T,bbee#dc;rn°eJ,ti:tj%fodeec#::tn;°ynohpeJ:'e%ege:eJ:`d8ffeerdst%df;rb#uds;#%,Cbh:q:odrrreefrp::i;;n#b;`eccbre%];,finend,edfl;:tee,#ct;effe%j!:r'a`r°ena:ftbescreenby

2.   MedSured in  accordance  uiitb  NIL-E-1  Specification], w;lb  Ib  =  25  iiA.

3.  Visual  extinction  of the  undefoecled  focuJed  SPol.

4.   Counecl  defoecling eleclrodeJ  to  dccelercitor.

5.   It  iS  recommended  tbdt  the  deflectirig electrode-circuit  reJiJlanceJ  be  cipproximiately  equal.

D2

SECTION       A-A

DIAGRAM  NOTES :

1.  The  anagnetic  defoect;on  field  Sl]oiild  not  extend  lJelow  this  line.

2.  Point  u)here ]EDEC G-112  reference  line  gdllge  will  flop.



§YL¥ANIA

Sum
!&35"
se455i
se.3en!

DESCRIPTION

3¥Lveacnti:nTcyaptisodsec:2;7t7u'bessc;3£:£[+ersycL3£:i[aeaflnedct£So:-::::[t:;[ety:1ecttostaticfocusand

hTgehsed:yflpe:Sti:lest:]s£,Ct:i-[rt;S,jsat:iEr°eseta:emflefi::i:npaact::i:radti:t%rtt?o:fhievehighwritingrate,

:uhi:abhi`:gEord:8:C;£a°c:,::::;t££s:I;tryfz::dp::t¥b[hee:tqe:£pP£:netrs.makethesetubespatticular|y

CHARACTERISTICS

GENERAL  DATA

E;oecflues;:ignM#t::d
Screen Type.s*

P1
Fluorescence

Green
P2..,..Blue-Green
P7....Blue-White

Phosphorescence

Green
Yellow

Pll                                     Blue
Faceplate.....................
*In addition to the screens shown, these types can be supplied
with  several  other screen phosphofs.

ELECTRICAL  DATA

Heater Voltage
Heater Current

SC-3377
6.3

Electrostatic
Electrostatic
Persistence
Medium

Long

;::,g
.    .    .    Clear

SC-3 511
SC-3551
SC-3802

1.5  Volts
0.6 ±  10 %          0.14  ±  10% Amperes

DIRECT  INTERELECTRODE  CAPACITANCES  (Approximate)
Cathode to All Other Electrodes
Grid No.  1  to All Other Electrodes

B::::::B:E:::i:8:i::::;:Z:
Deflecting Plate 1 to All Other
Deflecting Plate
Deflecting Plate 3 to
Deflecting Plate 4 to

MECHANICAL  DATA
Minimum Useful Screen Dimensions  (Rounded Comers)

(SC-3377,  SC-3511,  and  sc-3551)        ........    `
Minimum useful screen Diameter  (SC-3802)       ......

a:lcbkccoonnttaacctts`Tfcne;ieedNSo=a!,aEad,lDceaflp!ctio.nil;te.s)....
(SC-3377  and  sc-3511)           .............

Fa:1:8?stJfip%rh°eii)Djode¢al.12-Fin.)...................:
Basing.......................

Base Alignment
D1-D2 TraceAligns with pin No.  5 and TubeAxis       .
Positive Voltage on DI  Deflects Beam Approx. Toward Pin No.  5
Positive Voltage on D3 Deflects Beam Approx. Toward Pin No.  2

Bulb Contact Alignment
jl-22 Contact Aligns with D1-D2 Trace
jl-22  Contact on Same Side as Pin No.  5

Trace Alignment
Angle Between D1-D2 and D3-D4 Traces

27< x 27€ Inches
25/8Inches

J1-22

J1-25
1 1/2 Pounds

812-43
Per Diagram

± 10 Degrees

± 10 Degrees

90 ±  1 Degrees

oulcK  nEFERENCE  DATA

8[Sacs£:[isycp°epeTube
Clear Faceplate
Electrostatic Focus

F|ieg:r3:tnastiitcivitgflection
Helical-Resistor Post
Deflection Acceleration
SC-3511, SC-35 51 and SC-3802 :

Very  Low  Heater  Power

SC-3802

SC-3377
SC-3 511
SC-3551

SYLVANIA  ELECThlc
PRODUCTS  INC.

Electronic Components Group
ELECThoNIC  TUBE  DIVISION

SENECA  FALI.S,  NEW  YORK

A Tecbn;cdl Publicatiori

NOVEMBER,,  1964

PAGE  1  0F  4
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SC"77
§C.3511

SC-3551

SC-3802
PAGE   2

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)

Anode No.  2  Input     ...................
Anode  No.  3  Voltage    ..................
Anode  No.  2  Voltage    ..................

E:t::e°i£.n:a;opt:;e3 (¥::t:sg£::°Efe:tor:edeT°. : Y°.[ta.ge.2  .   ..   :
Grid  No.  1  Voltage

Negative  Bias  value        ................
Positive  Bias  value    .................
Positive  peak  value         ................

Peak  Heater-Cathode Voltage
Heater Negative with  Respect to  cathode     ......
Heater  positive with  Respect  to  cathode       ......

Peak  Voltage Between Anode No.  2  and  Any Deflecting  Plate
Post  Deflection  Accelerator  Helix  Resistance    .......

TYPICAL  OPERATING  CONDITIONS

#§:#§:#!;;i:3forFocuS           .      .

S:[Ee¥,°o.n[F¥:t]::§[e Requlred for cutoffl     .
Deflecting  plates  1-2      ........

Modpieaf[eocnt]:tg|E[3at=S  ia4Ha.:,    :    :    :    :    :    :    :
I.ine width  "A"  at  Ib3  =   10 Ha.3         ....
Deflection  Factor  uniformity'5     ......
Pattern  Distortion6          ..........
Undeflected  spot  position7       .......
Useful  scan      ..............

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ......
Deflection  circuit  Resistance8      ......

SC-3377
200
200

6.6 Watts
6600 Volts                    dc
2200  Volts                     dc
5:1

1100  Volts                      dc

220  Volts                     dc
0 volt                     dc
0 Volt

SC-3 511
SC-3551
SC-3802

45 Volts
0 Volts

600 Volts
600 Megohms         Max.
200 Megohms          Min.

3000  Volts
1000 Volts

......        Oto300Volts

......- 30to-50Volts

......        27to33Vol[sdc/Inch

......        23to29Voltsdc/Inch
30  Volts  dc              Max.

.45  mm                       Max.
2  Percent               Max.
2  Percent               Max.

Within a  10 mm Square
2 74  Inches                  Max.

1.5  Megohms          Max.
1.0 Megohm            Max.

NOTES :
123DT!ifl":;y;dt,,;;ufbfffltlfffu;ff;,cirm;,ee;_tt;f!fe]:r:off;;:to2e!rflmalifee;r;:;fj;fdo;,rf:tfbraoa#:S#::;o;n,r::;tt;o,ln?a;;;;;e3:|;a!;r;b,e;tu4o:;:,:dea:r;,eeeadf;;r;,ba:et;::;ao,J|;|t:b;6ng;ee;o;,A:;;:tbopefrorE:;|d;:,a:nf;t;2g,„

the  Anode  No.  2  circuit  be  li7}iited  to  12,500  obmS.
4;.V#eugaS!u%j::tjd°cnco°rfd###eefl#:t#d#|Cf.eEd_Sip.°t.Bedunc„rrent(|b3)isindddi|iontobelixcurreritinlbeAnodeNo.3Circuit.

67Aa##bbr;,Zub°##e:a:b,;#e2r?2Pa9a„;;nxroutt2zta2bd9]t5;Selt:d:ebfe°Scqtz#o]dttr%p']:a;Se#fp#ott2„n#tn;Jc!,;#e,t#uf:200td5heex#e:20°5fl#9;2qm:#t2r]e:::r;n,C]bceJ::e::;'oounz:[bef::]b:Zftdhc'e;:bze,A

8.jt]Jtsij]d:;c!#,#[e!ne|etd°,tbb:tdtebfleecdt:ffli%:5;|ecirod:circ%iiresisiancesbeapprox;matelyequal.

®
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BASING  DIAGRAMS

OUTI.INE-SC-3802

LM-ll

SC-3802
SC-355|

SC-3377
SC-3 $ 11

EREH  .===    iE   -I     ---i-
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SYLVANIA

Scut77
§C-3511

SC.3551

SC.3802

PAGE  4

OUTLINE-SC-3 3 7 7
SC-3 511
SC-3 5 51  (See Diagram Note)

USEFUL    SCREEN   A

.LT5

-43ASEA3

9t.

'3.±t.r, "::-:Nt:DEl           ul-25 cONTACTsI
Tll

30"R-i                          i
±fe. .d'T

3LBEA

2!.L#                          ,        ,g:feJ             Bg
a

±3
120® ±5.

"51       /\  90:
D2\_I  _lDl    /              \+-5.

+D2      o.°   °o A2gffo:±°\._ _  fl_

+D4

BOTTOM   VIEW   OF   BASE

DIAGRAM  NOTE :
SC-3551-defoection  leadJ  brought  ottt  ibrougb  base.

A



DESCRIPTION

:I::trsoysLtva:LPcLafoTcyups:n:C;i3d97d:Sfleactf:#::'r:[u:sdcf:Cnes:lug::SdsLcnatahc°c::dF:?eT:Ltif#L[:`:L¥

GENERAL  DATA
Focusing Method     .
Deflection Method
Phosphor*....

Fluorescence       .
Phosphorescence
Persistence      .    .

Faceplate....

a

Electrostatic
Electrostatic
....      P7

Blue-Green
.    .    .  Green
I    .    .    Long
.     Clear-Flat

*]:eude:dad;tjo°tnbetr°]tcbreeepn7#}°p#:r°]r..'besc-3397Canbe»ipp|iedtwiib

ELECTRICAL  DATA

Heater  voltage       ...............
Heater  current        ...............

Direct Interelectrode Capacitances (Each Gun)

Cathode
Grid
Dlto

6.3  Volts
1.2  ±  10 %  Amperes

MAXIMUM  RATINGS (Absolute Maximum Values) (Each Gun)

#:§:o¥£n!d¥i:;8:3'Volt;geto
Anode  No.  2  Voltage        ........

Anode  No.  1  Voltage        ..........
Grid  No.  1  Voltage

Negative  Bias  value      .........
Positive  Bias  value        .........
Positive  peak  value       .........

Grid  No.  2  Voltage       ...........
Grid  No.  3  Voltage       ...........
Peak Heater-Cathode Voltage

Heater Negative with  Respect to Cathode
Heater  Positive with  Respect to  Cathode

Peaka¥:I:a?eDBeefi¥cet::nAF[::eeN.°..2.....

Post  Accelerator  Helix  Resistance       .....

TYPICAL  OPERATING  CONDITIONS  (Each Gun)
AnodeNo.3Voltage       .    .    .

£:id8;¥:1;o¥a!::e8:o:°€uFt°ocffu.;
Grid  No.  2  Voltage       ....
Grid  No.  3  Voltage       ....

66oo  Volts
2860  Volts            dc

2.3:1  Max.
1100  Volts            dc

220  Volts            dc
0 volt             dc
2  Volts

2860 Volts            dc
2860  Volts            dc

200 Volts            dc
200  Volts            dc

550  Volts
200-600 Megohms

4000  Volts
2000  Volts

400 to  600  Volts
-45  to -75  Volts

2000 Volts
1850-2150  Volts

OulcK   REFERENCE   DATA

Radar Indicator Tube

2l;2?'dBfreenc:evnite:::s
Round Glass Type
Electrostatic Focus
Electrostatic Deflection
Clear, Flat Faceplate

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Pre|)ared and Reledled  By Tb.

TEcllNICAL  PUBLICATIONS  SECTION
EMPORIujvl,  PENNSYLVANIA

DECEMBER,   1963

PAGE   1   OF  3

File Under

SPECIAL  AND   GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

SC-3397
PAGE   2

DEFLECTION  FACTOR3

E:.Ed:u:i`t:i:i:i;:o:-:Z3 Cu.rr.nt.-2.5 ;a,.          .                        :
Line width  (Anode  3  Current  =   25  #a)         ..........
Pattern  Distortion4           ...................
Useful  scan  (Deflection  plates  1-2  and  3-4).='     .........
Undeflected  spot  position    .................

CIRCUIT  VALUES  (Each Gun)
Grid  No.  1  Circuit  Resistance       ...............
Deflection  Circuit Resistance

MECHANICAL  GENERAL
Minimum  useful  screen Diameter      .............

B:::(Crf::fr:tin(%£:?[SSB?hgtaa'[[f2a.Vj:z)C:p}   :   :   :   :   :   :   :   :   :   :
Angle Between Traces D1-D2 and D3-D4

GunA.......................

GunB.......................

Bulb Contact Alignment
]1-21  Contact Aligns with D1-D2 Trace7  (Gun A and Gun 8)

54 to 66 Volts           dc/Inch
40 to  50 Volts           dc/Inch

45  Volts                  Max.
0.030 Inches               Max.

21/2  Percent              Max.
4  Inches

Note 6

1.5  Megohms Max.
5 Megohms Max.

4 1/2  Inches
J1-21

812-37

90 ±  1 Degree
90 ±  1 Degree

± 10 Degrees

BASE  ALIGNMENT
D1-D2 Traces (Gun A and Gun 8) shall be Mutually Parallel to Diagonal

Di.82ri:fcheT8E:A}j§haaT|db:i:araf|;|5toDi.D2trace(GunB)±1Degree

::3:i:gil:a`g:o:;i;i::;sro:nil;:3:#ug:nnnidi:::lil:D:||:;RI:or:i;:flct`:o:::a::B::hEpia%e:rgr:eoe:aarr:llpe|lnt:o2

NOTES:
1.  The  Product  of lbe  Anode No.  2 Voltage  arid lbe  Auerdge  Anode No.  2  Currerit  Sbould be limited to  6 watts.
2.  Visual  extirlctior}  of  undefoecled  focused  S|)ot.

3.E:!fle;i:c°annfnde%ujnn%°r]%ta%:d!!ben°lm°retbdn2%.UniformilysbdllbeuneasuredindccorddncewitbMIL-E-1,Seciion4.12.11,

4.#f!tebde8e3S.#5d;rndc#e:qpuaat:eer#dja"#t:nd5:°r;ft;dw;I;:t5P:#tbJ]jqu:'dtr°e:Cbthes;des°fa3.Or5incb§qudrewillfallwitbinlbedreabounded

5.  The  ttseful  Scd}n  S13dll be  ±2  iricbes  from  the  tube  face  center.

6.TTbbeeusnp:tesfleocftebdotJbp°s'ecp,:;`#:°onfs;bbedJc'df#'d:e:%ye%bc:r]C/e:,,°fb:asf###ef%,ffyn?p#`:ndcb%So%n°dun#!e,%edfxd;C]e.Center.

7.  ]1-21  contact  iJ  on the  Jane  Side  and  Plane  d] Pin No.  5.

a



OUTLINE

DC303l
PLANE  OF DEFLECTION
PLATE   a A2  cONTAcrs

a
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ADVANCE     DATA

DESCRIPTION

I:1::i;;jy;{j;n:::§[§:i;:;:;:;:;;;n;d;§u;;o;;::;;;s:jv:tt;§j[a;£§:s:;c:fu;:::;d§;i:jc:h;:::::;jtfi:h;;e:;i;:i::t¥cs:;§s:ail:::i:
astigmatism voltages.

CHARACTERISTICS
GENERAL  DATAI

I;°ecfluesjtnf8nMritehtEgd
Phosphor*      .    .

Fluorescence
P1

Phosphorescence
Persistence     .    .

•............     Electrostatic
.............     Electrostatic

P2                     P7                  Pll
Green          Blue-Green            Blue                Blue

Green              Yellow
Medium             Long                Long              Short

*In addition to the types shown,  the SC-3399 can be supplied with
several other screen phosphors.

ELECTRICAL  DATA
Heater  voltage      ............
Heater  current       ............
Direcfaltitoei:I::tr#C.ap.ac:ta?c:s.(4p?I?x.-)

Grid
Dlt

to  All

Other Electrodes
Other Electrodes
Other Electrodes
Other Electrodes

MECHANICAL  DATA

3:::filuLenugst:fu, ;.;ee.n bi.ainet.er.   :   :   :   :   :   :   :   :   :
Bulb contact  (Recessed small Ball cap)       ......
Basing....................

Base and  contact Alignment      ...........
Positive Voltage on DI Deflects the

posit?veea#toa;:rgnBfs3e5:Eects.tie.B;ai....

BuibAcPoP::axcjtm(;tie_[2y2T&Ti;r:e:jAPNp:6x2[3mateiy
with Base Key

For Deflection Plate Lead Alignment with the Base
and Bulb Contact-See Diagram

Trace Alignment

B::82E::::sA:igan,igi::sDa:;Dpf.Tlrla.ie(E.ac.hFTn)

EiE

1.5±
Each

211/4  ±   I/4 Inches
9 Inches

J1-22
See Diagram
See Diagram

± 10 Degrees

90 ±  1 Degree
±1 Degree

MAXIMUM  RATINGS  (Absolute Maximum Values)

foncoudseEY.o.Ittra.gdee v..I:a;e .   :    :   :   :    :   :    :   :    :   :    :   :    :
Grid No.  1  Voltage

Negative Bias  value     .............
Positive Bias  value        .............
Positive  peak  value      .............

:::::ii{l:t:a;:dg:°:B:e§Li:;¥;0::t;i§g;it:;;se:gi:ail:em

5500 Volts
3000 Volts

220 Volts
0 Volt
2  Volts

200 Volts
200 Volts

1000 Volts

dc
dc

dc
dc
dc

OUICIt   REFERENCE   DATA

:£oV;9£grdeefev]?eewn:dGuns
Oscilloscope Tube

Ei°euctnrdos:::£ScSFToyfes
Electrostatic Deflection

¥|fBoeaflcec:|ieor:t3fa:eiiega|s
Brougbt Through the Neck Wall

§*`-i

For Basing

Diagram See

Page 3

SYI,VANIA
ELECTRONIC  TUBES

A  Division  of
Sylvanfa  Electric  Products  Inc.
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OPERATIONS
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SYLVANIA

SO.3399
PAGE  2

TYPICAL  OPERATING  CONDITIONS
Anode  voltage       ............
Astigmatism Electrode voltage       .....

i;:::u*E,!d:tcftr?#gvg:12tag.e  .   :   :   :   :   :   :   :   :
Deflection Factors

D1-D2..............
D3-D4..............

Defiection Factor uniformity4     ......
Undeflected  spot  position        .......
Useful Scan

D1-D2..............
D3-D4..............

Interaction  Factor5     ...........

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance     ......
Deflection circuit Resistance       ......

5000 Volts
5000 Volts

.    850 to  1500 Volts

. -100 to -175  Volts
.020 Inch

.        70 to  100 Volts  per Inch

.          60 to 85  Volts per Inch
1 1/2 Percent

.         Within  1  Inch  square
Max.

±41/2 Inches
±31/2 Inches

6 x  lo-5 In./Volts           Max.

1.5 Megohms          Max.
1.O Megohms          Max.

NOTES:
1.  ValueJ  are  for  edcb  gun  unless  olberu)iJe  S|)ecified.

2.  ViJudl  eutir)ctiori  of undefoected foc"]ed  spot.

3.  Per  M:1L-E-1  dud ¢1 a control  grid uoltdge  of 25 volts  a,bove Spot  cutoff.

4.T%e,dd:flffcrt;forno#,c:oerdff#t;oo#bfft];rD%;d%Do3f;%4#:n¢:;pua#:;eeff]¢cS%fyhbyfo%odredtebfl:cn,;,obneo;fn;;5cd%edofutdj:e:;n;munuseful5Cdnw;„

5.Tebs:t#ttjb°ens°pfec:i:dbeuad#ue:benba!dr'CeddcU°!'d8esdredpplied1olbedefoeclionelectrodesofeitl]eroftbeotl]ertu)ogtinSfbal|be

OUTLINE

oa"±fa"

3£1±£'
JI-22

USEFUL    SCREEN    DIA.

lIIIi=

+
''NA

M
Dl-

D62064

825-'39

PLANE    OF    DEFLECTION
PLATE    LEADS

a



n
BASING  DIAGRAM

+Dl

~~____=__AN_OiE_COw"CT(BULB)

VIEW  FROM  BASE  END  0F  TUBE

SYLVANIA

SO.3399
PAGE   3
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DESCRIPTION

fa;L¥;fioijjy°[ay:Pie::i§i:w;ei:%ds:::,a!t;i:e¥:a:C::is32#;°h:;;::£r:o:tih:e:y;;1;5:e;V;li4;§s:j}L::c:::;:r:::;:t::slat;Ltt;t;i!
ventional  6.3  V,  600  rna  heater.

GENERAL  DATA

I;°ecflues;:£8nM#ehtf d  .   :   :   :   :   :   :   :   :   :   :   :   :   :   :
Phosphor*..................

Fluorescent  color      .............
Phosphorescent  color       ...........
Persistence...............

*|:asdudjtp£,::dt°wtjt£Pshe%::[°ro:a:[W::rteheenssi5o5s°p2h::s:

ELECTRICAL  DATA
Heater  voltage       ................
Heater  current        ................

Electrostatic
Electrostatic
....     P1

.    .      Green

.    .       None

.     Medium

1.5  Volts
0.140 ±  10 %  Amperes

5rrcoe`cLtL|:;;::i;Lctro.de.c.ap.acitahc;s.(Ap;r6x..)(.M.ag.n:tit.;i?erie-r6Vu;-d-;-5)
Grid  No.  1  to All  Other Electrodes
Dl  to  D2         ..........

rl

Ziii

MECHANICAL  DATA

8:eear:::tLfffijhDiain;te.I  .    :    :   :    :    :    :    :    :   :    :   :    :
Minimum  useful  screen  Diameter     ........
Base  Nco-eightar        ...............
Basing...................

Base Alignment
D1-D2 Trace Aligns with  Pin No.  3 and

Tube  Axis        ..............

:::::i;p:p;o:x:::ja:e:iT:o;-:r::::::E:::
Approximately Toward  Pin No.  5

Trace Alignment
Angle Between  D3-D4and D1-D2 Traces        .    .

Anode  contact       ................
Anode Contact is  on  same side as  Pin No.  3

Deflection Plates
D1-D2  are  nearest to  the  Screen
D3-D4 are nearest to the Base

MAXIMUM  RATINGS  (Design Center Values)

§§L§d:i¥[t)a{gj§(;A:;u:i:agg:lectrode)Voltage
Negative  Bias  value      ............
Positive  Bias  value        ............
Positive  pc.ak  value       ............

PeakAvn°y[tggeefleBc:::;eF[a?en°.de.N.O..2.a:d......

Altitude...................

4.5

0 ±  10 Degrees

90 ±  1 Degrees
J1-21

3000 Volts           dc
6 Watts

1200  Volts

140 Volts            dc
0 volts          dc
2  Volts

550  Volts
35,000  Feet

OUICIt   REF[R[NO[   DATA

Oscilloscope Tube
2" Direct Viewed

E|oe::rdosii:iscs5#:ction
Electrostatic Focus
Low Heater Power

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Te¢bn;cad  Publ;cat;on

JULY,   1965

PAGE  1  OF   2

File  Under

SPECIAL  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

SC.3502

PAGE  2

"BE RATINGS
Focusing  Electrode  (A1)  Current for Any  Operating  Conditions
Spot  position,  Undeflected        ...............
AI  Voltage  20 %  to  35  0/o  of A2  Voltage
GI  Voltage  3.5  `j/i  Max.  of A2  Voltage
Deflection  Factors

D1-D2...............

D3-D4...............

OPERATING  CONDITIONS

Anodevoltage(A2)      .    :    .........

§°:Cfl¥S;tf,t§gEe:eacc:::.rdeb:.°:t:.(;1):   :   :   .:   :   :   .:   :
Deflection  Factor  D3-D4      .........
Light  output4          .............

MAXIMUM  CIRCUIT  VALUES

Grid  No.  1  Resistance       ..........
Resistance in Any Deflecting Electrode Circuit3

-15  to  ±10 H Amp
10mm

51  to  69  Volts  DC/Inch/A2  Kilovol[s
29 to  39  Volts  DC/Inch/A2  Kilovolts

Typical             Typical
1200

240 to 420
-24 to -42

61  to  83
34 to 47

3 FTL Min.

Max.

2000  Volts
400 to  700  Volts
-40 to -70 Volts
102  to  138  Volts            DC/In.

58  to  78  Volts           DC/In.

1.5  Megohms
1.0 Megohms

NOTES:
1.  Twill3  labe  Sbielded  and  defoect;ng electrodes  counected to  anode  (A2).

2.  Vi]"al  exlinclion  of undefoected  focused  Spot.

3.  The  resiStance  irl  each  defoecting electrode  circuit  S13ould be  approximately  eqHal.

4.Lj8btE°btt2P:S]h2a#:b#mea§uredundertbefolloouingconditionr

GR#,::eb:r=:::;-:X_:f#];t:St#:n##te#n'°5#;2bb:aa#ehd'nay8ztdh'aa:#4r,',"aac],zfureeqaucecne;!d°nfc:°d;!:,au:edab°rzz°n'd]frequency°f45cOCPS

OUTLINE

JI-2l  CONTACT

3'                                                                                                           88-2'8'pel I .168.37

:qDNRO:tNOTE-,,         I,,25co:8:::            BASE

"   2'1fa./i.s==_s:==:\+_ .3751'
II

INECKDIAMETEFi MEASUR-
I  3   NOW

2.562,.±i.I ED    IN    THIS    ZONE

DIAGRAM  NOTE:
1.  The leading edge of a 1.168"  I.D. cylinder resting dgdinSl the bulb cone uiill I)e 2.562"  ± Ly{6:I  froun the face.



`

DESCRIPTION
SC-3800  and  SC-3876  are  Cathode  Ray  Tubes  with  fiber

;:3;i:e:S£Lit;°:g8L{::§[:;;;rid;t:h::;::ihfacc¥h:aet§L:I;:¥};Ca{rt:S::I:it::;as:::dd=;:i[:ip§::iaju:a:I::s:sC:t:::gn:a:r:Claim::;*!
beam  centering magnet.

CHARACTERISTICS

The  Sylvania  Types  SC-3507,

GIINERAL  DATA

RIB

Eoecflues;:ignM#,::d  .   :   :   :   :   :   :

PhegseFCLi:o:r:e(s¥::G(r£1:Pi::+ln.IZ:d}

Persistence.......
Faceplate..........

MECHANICAL  DATA

Overall Length       ........
Neck Diameter      ........
Face Dimensions       .......
Bulb  contact     .........
Base............

SC-3507
SC-3876
Magnetic
Magnetic

55
Pll

Blue
Short

Fiber Optics

FIBER  OPTICS  DATA
Useful screen  size     ............
Fiber  size  (Single  clad)        .........
Numerical  Aperture      ...........

RATINGS

MAXIMUM  RATINGS  (Absolute Values)

foncoudscEYeoclttraogdeev.o|:a:e
GridNo.  2  Voltage      .
Grid No..1  Voltage      .

SC-3507         SC-3800
25,000                10,500

2500
2500                      770

0to-150         0to-150
Peak Heater Cathode Voltage

HeatBru¥£:gaSV:I:ituhpRpeesr:::t*°otcta;hode

Exceed  l5Secs.      .
After Equipment
Warm-up....

Heater    Positive    with
Respect to Cathode

SC-3800
Electrostatic

Magnetic
55  Degrees

Pll
Blue

Short
Fiber Optics

SC-3876
10,500 Volts

- Volts
2500 Volts

0 to -150 Volts

.  450                     400                    400 Volts

.165                        165                       165  Volts

.165                        165                       165  Volts

TYPICAL  OPERATING  CONDITIONS
Heatervoltage      .   .    .
Heatercurrent      .   .    .

A,           i:n:o:d:eEY:o|:t:a::ge:: c:ur:e:t

atlb-5pa     .   .
GridNo.  2Voltage      .
Grfdf¥[°cuttovff°]Lta:e .   .

:.:nceu(S¢n::ptr:o3°x[.I)2:ur:re:t:

6.3                          6.3
.0.6±10%     0.6±10%
.           20,000                10,000

-       1500-2500

6.3  Volts
0.6 ±  10 % Amp

10,000 Volts
- Volts

50                -„a
2000                      500                  2000 Volts

.  -33to-77      -33to-77      ~33to-77Volts

loo
0.002                   0.005

80Ma
0.004 Inch

Max.

Max.

Quin  R[FERENc[  DATA

Liibgef?epsti::tTounbes
Active Area 81/2" x 1/2"

Foes:::%ngoe7Tar::esc.3876-

Magnetic
SC-3800-Electrostatic

Deflection-Magnetic

BASING

SC-3507
SC-3876    SC-3800
Pin No.

Heater                     1
Grid No.1            2
Focus
Grid No.
Cathode
Heater

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Teclm;col  Ptibl;cdl;on

JUNE,  1964

PAGE  1  OF  2

File Under

SPECIAI.  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

SO-3507

SC-3800

SC-3876

PAGE  2

CIRCUIT  VALUES
Grid No.  1  Circuit  Resistance

SC-3507                    SC-3800

1.5 1.5

SC-3876

1.5  Megohms Max.

NOTES:
1.  ViJua!l extinction  of undefoected  focufed  Spot.

2.  For ]EDEC, focusing coil  106  or  equiualeril, 2Lrfz inches from reference  line.

3.  L^ine owi.dtb me`4Sttred.?i. 5  |14 by lbe  Jbrinhing raJler method.    Vdridble  Slrengtb  (0-10  gauss)  beam  cenlering 7riagnet 7nult I)e  tt]ed

for  opli7rlu7ri  line  widlb.
4.  SwC;,3b5#7no#eu:trobuen°%edr%t#dd #bod#2a,0:]S:e#v:rounded  and  Cathode  at -20  KV.    SC-3800  and  SC-3976  muSt  be  operated  only

OUTLINE

30/

'`1

± .,25 "
707" 1AI.I

tli_
:``R,

-a
''

I

I8'' R/'                  +I,,
I

I       REFERENCE   LINE

+I"

a    ,,::-i                         I,:2i,.-3I;CONTACT

(  I.goo"   o.D.)

."± lw                       i

TUBE
"A'' "81'

TYPE DIMEN. DIMEN.

SC -3800 7,E" 45..=i"

S C - 3 sO 7 3#.' 2'"

SC-3876 7,:I. 4gp±i„

1ii=
i         12''-R\

-"i5!o

.3'2..

SPLICE

!lEi]*
BASE  (85-57){sc-3507)(sc-3e76)

(B6-631  { SC-3800)



DESCRIPTION

Ee:d:;Ii;;;i::;ic;cs,s;ei3:::.2i::;i:£:::;ii.:g;ie:i;id:t:p;a;t::a:i;i:iaiiiti€ai::i:,:::a:i.e:fdnir£!:!ei::::cie;:;:js:t;ilo;:I;::i;ay:ri:ii:
mize  overall length.

CHARACTERISTICS
GENERAL  DATA1

I;°ecfluesj:£8nMriteht£:d  .

Types*
Fluorescence      .
Phosphorescence
Persistence     .    .

.............  Electrostatic

.............  Electrostatic
SC-3525          SC-3525          SC-3525

PI                   P2                   P7
Green          Blue-Green            Blue

Green             Yell ow

SC-3525
Pll
Blue

M edium             Long                Long                Sh o rt
*Jsnev#:dd|j`::ffe:°s%e:yppefo:bp°b#r::tbesc-3525-CdnbHupp|iedwitb

a

EH

ELECTRICAL  DATA

E:::::!::::g:(2.GLn.si.nba.ral.lel.)  .   :   :   :   :   :   :   :   :
Direct Interelectrode Capacitances  (Approx. )**

Cathode  to  All        ...............
Grid  No.  1  to  All      ..............
Dl  to  D2         .................
D3  to  D4         .................
Dl  to All other Electrodes     ..........
D2 to All other Electrodes     ..........
D3 to All other Electrodes     ..........
D4 to All  other Electrodes     ..........

**Exclu]iue  of the bdsirig leed5.

MECHANICAL  DATA

3::::lukenug::,u, s.;ee.nbi.in;n;1..ns.   .   :   :   :   :   :   :   :
Bulb contact  (Recessed small Ball cap)       ......

B:§':ngnd  c.on.ta;t.A1.ig;ire;t  .    :    :    :    :    :    :    :    :    :    :    :
Trace Alignment

D1-D2 Trace Aligns with D3-D4 Trace  (Each  Gun)
D1-D2 and D3-D4 Traces of the 2 Guns are Parallel

6.3  Volts
1.08 to  1.32 Amperes

11% ± % Inches
2 1/4 x 4% Inches

J1-22
See Diagram
See Diagram

90 ±  1 Degree
±  1 Degree

MAXIMUM  RATINGS  (Absolute Maximum Values)

A::g:¥::  ; ;nop,:atge  .   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :
Anode No.  2  Voltage       ...............

E:t;3:°N€::dteFgc°js3Eye°c]ttraogdee;°vtft:g:No..2.V.o[:a:e.:
GrfdNNe%.atLfv¥°£ti2geva|ue..............

Positive  Bias  value        ..............
Positive  peak  value      ..............

::::§i:oi;ja;:i§§8:;::i;;:=;;j§ag:eas:e;;tti°s€:g:i%ai,:semEiectrode,

6 Watts
7260 Volts
3630 Volts
2.4:1
1650 Volts

220 Volts
0 Volt
2  Volts

200 Volts
200 Volts

750 Volts

dc
dc

dc

dc
dc
dc

QUICK   REFERENCE   DATA

?i%9;±n3di74P:Bi:::Gvui:;ed
Oscilloscope Tube
Aluminized Screen
Spiral Accelerator
Rectangular Glass Type
Electrostatic Focus
Electrostatic Deflection

£[°]mDpeafl:cstsi£::piateandAcceler-

a[£e°fieLcekad#]roughtThrough

FOR  BASING
SEE  PAGE  3

SYLVANIA
ELEcmoNlc  TUBEs

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FAI.I,S,  NEW  YORK
Prap4red and Relealed By Tb.

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

DECEMBER,   1963

PAGE  I  OF  3
File Under

SPECIAI.  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

SC-3525
PAGE  2

TYPICAL  OPERATING  CONDITIONS

§oi:;ug;:let:itr;!¥a§i§t:age
Deflection Factors

D1-D2..............
D3-D4............-.

3;e!,tit:s:t:ef::cpt:: Fonsilft::=si:ys.  :  :  :   :  :  :
D1-D2..............
D3-D4..............

Interaction  Factor7     ...........
Pattern Distortion8
Maximum lb3 at cutoff       ........

CIRCUIT  VALUES
Grid No.  1  Circuit Resistance      ......
Deflection circuit Resistance       ......

NOTES:

6000 Volts
2750 Volts

730-540 Volts
ng to -Ilo volts

0.018  Inches

154-193 Volts  Per Inch
117-152  Volts  Per Inch

3 Percent
Within % Inch Square

Max.

±1.12 Inches
±2.06 Inches

5 x 10-5  In./Volts            Max.

40 Hadc

1.5 Megohms          Max.
1.0 Mcgohm            Max.

WARNING:

rang%;a,yb;:::i:i;;:nopsebr%:#%tff;¢grybebret#:c:S:i:in,:np„rfo%:r:rg:nffdpn%##egderAonfoffr##::]ourry]6f;oo3P%f::,n#bd;ceb%sru;se,:i,i.c,o5e

vvpafbueffdj:rx#:ot|ffc::f;a#;;flu:3,e-WS;b?a,,!,:e?,are,r::ed,;ta;ro¢#y;bfeor%u#,#fc|,:-o;Throefa7f5atT;tfoff?,mmmunuJefu,Jcdnou,"U

®
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D3 JI-22  ANODE

TiNTACT
D,5i

MAX

GUN8

OUTLINE

- IiR.
6g-i tp

L
Jl-25  SMALL  BALL

Ei"r,:"R   ,,o"R40`'R.-
CONTACT  ( 10 PLACES)

3"±±[        rBASEwlREs

-,+qR.

cDaspLicELi::J

I                 SILICONRUBBE[POTTIN

T±"MAX-

VIEW   FROM   BASE

SYLYANIA

SC-3525
PAGE   3

BASE    WIRE   COLOR   CODE

From
LEFT    to  ftlGHT

BLAC K _  _ _ __   H

BROWN_ _ _ _ .  H

YELLOW_ _ ___   K-A

GFtEEN_____   6l-A

ORANGE____   Al-A

RED______-Al-a

BLUE____  __   CI-B

WHITE_____   K-B



®
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DESCRIPTION

:LL§:=[;I;::aiI`;;:::ES;:5::;:gi::t::n:e;::e:raxac:::c¥f;CLtgT±m;a#:::::::::s];iguh:§o:I:i#:5i%iiL:°:His:Ej:::::::

CHARACTERISTICS

GENERAL  DATA
FocusMethod       .   .   .
Defl.ection Method       .

E:coesEaotr:Al:Tin.iz:d.

MECHANICAL  DATA
OverallLength      .   .   .
NeckDiameter     .   .   .
FaceDiameter       .   .   .
Bulb contact     ....
Base....,..

*a:#t (A;p;.;.,.  :  :

....   Electrostatic

:   :   :   .M.od¥fi:gn5t2£:
Gray, Non Browning

•......            5%Inches
.......         0.870

3  Inches
Potted Anode Connector

......        E9-37
.......         9HT

8 0zs.

a        MAXIMUM RATINGS  (Absolute Maximum values)

A.ncoudseEY.o.Ittraogdee v..I;a;e.   :   :   :   :   :   :   :   :
Grid No.  2  Voltage      ..........
Grid No.  1  Voltage      ..........

TYPICAL  OPERATING  CONDITIONS
Heater voltage      ............
Anode  voltage      ............

ii:js#:t[ia§:Ill;;:„faorcut°ff
Light Output @  100 #a  (full screen faster)

.      17,500Volts

.          1100  Volts
770 Volts

0 to -150 Volts

6.3  Volts
15KV

Li.oo.to  +3oo Volts
.    .    .            500Volts
•      -33to-77Volts
.    .    .        0.008 Inches Max.
.   ,   .          600F,IL       Min.

Quin  R[FER[NCE  DATA

i,I;:Fi;:::g:it:g::;:s:::p;|thspecia|
M:ghnoestE:oDreE[eectnfdon

5=#(?:tfg,?)Eiee:Eoitiaice:eorcus

9nT

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Technical  Pullicd;i;r]ri

APRIL,   1964

PAGE  1  0F  2

F.lle  Urlder

SPECIAL  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES



SYLVANIA

SO-3557
PAGE  2

OUTLINE
2i.DiA|               T24"a

qe=
3"±+61

=_=__\
MIN.  USEFUL

SCREEN

I +.o®o.
•Sut  -I JR/a. DIA.

D'A.          i                           -                       I

I

[ifei:,±NE+.
F6MAX

rj

L

®

a

®



ADVANCE     DATA
DESCRIPTION

:i;ii::¥;:r£;;iiiia;E::;:i5o;:I:i;:i£::;i;i;I;i;hts:i;,;gi::itiiici;e;i;tE::i;i.;i:i`ii:d;:i:a:;a;ct;h:I:€`:i;iF:£i;;a;lit:y;e:::::i

CHARACTERISTICS
GENERAL  DATAI

Focusing Method
Deflection Method
Phos£[°ur:re;c;n;e P1

Phosphorescence
Persistence      .    .

*In  addition  to  the

Eii

Eii]

.............     Electrostatic

.............     Electrostatic
P2                     P7                  Pll

Green          Blue-Green            Blue                Blue
G rec.n               Yellow

Med ium             Lo ng                Long              Sh ort
types  shown,  the  SC-3561P-  can  be  supplied

with  several  other  screen  phosphors.

ELECTRICAL  DATA

E::::: !::::g: (3.GLn.s i.n ba.ral.lei.)  .   :   :   :
Direct Interelectrode Capacitances  (Approx.)

Cathode  to  All       ..........
Grid No.  1  to  All*    .........
Dl  to  D2         ............
D3  to  D4         ............
Dl  to All other Electrodes     .....
D2  to All other Electrodes     .....
D3 to All other Electrodes     .....
D4 to  All  other Electrodes     .....

*Value for B  Gun only     .......

MECHANICAL  DATA

&¥:::LULmenug::fui Sc;ee.n bi.ariet.er.   :   :   :   :
Bulb contact  (Recesscd small Ball cap)       .

B:::ngndc.on.ta;tA|igin;Grit  .   :   :   :   :   :   :
Trace Alignment

D1-?ZaTia=eu#ns.with.P3-.DfTr:c:

D1-D2 Traces of the 3 Guns are Parallel

6.3  Volts
1.62  to  1.98 Amperes

Each Gun
5.5

6.5
2.5

181/2  ±  % Inches
3 1/4 x  5 I/4  Inches

J1-22
See Diagram
See Diagram

90 ±  1 Degree
±  1 Degree

MAXIMUM  RATINGS  (Absolute Maximum Values)

A:.o.dseEYeocltt.aogdee v..I:a:e.    :    :   :   :   :    :   :   :    :   :    :   :    :
GrfdNNe%.atL,v¥°±ti!8eva|ue.............

Positive  Bias  value        .............
Positive  peak  value      .............

Peak Heater to Cathode Voltage
HeaterNegativewith Respectto cathode        .   .   .

Peak=X::cL:t:a:gd:e¥!t:I:;e:#::i:e:1:n::dtpi:ggtfa°a:iesT .  :  :

5500 Volts          dc
3000 Volts         dc

220 Volts         dc
O volt          dc
2  Volts         dc

200 Volts
200 Volts

750 Volts

OUICIt   REFERENCE   DATA

EfafJ?ex[4n;se:Pi9|feeftvE::Sed
°R=u±=\d°SGcfaps=_T#ee

Electrostatic Focus
Electrostatic Deflection

#fBaecflc:£roa:Oil?tees£L8eflads
Brought Through the Neck Wall

For Basing

Diagram See

Page 3

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDared  d!rLd Relea]ed By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

]UI.Y,   1963
PAGE   1  0F  3

File Under

SPECIAL  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES
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SYLYANIA

S€.3561
PAGE  2

TYPICAL  OPERATING  CONDITIONS
Anode  voltage        .............................

i:::;¥£E!::t:i:?}[;;;v:ro£:aegyoltage                                                .                     .•...,,,.,..............,,,,,

Deflection Factors
D1-D2...............................

D3.D4...............................

3;e!f#s:ct:e!:ascpt::Eons,ift:::s,!¢.   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :
D1-D2...............................

D3-D4...............................

Interaction  Factor7      ............................
Pattern Distortion8

CIRCUIT  VALUES
Grid  No.  1  Circuit Resistance      .......................
DeflectioncircuitResistance        ................    ^    ^    _    _    .    .    _

5000 Volts
5000 Volts

1500-2500 Volts
-50 to -90 Volts

.016 Inch

120-150 Volts  Per Inch
65 to 85  Volts Per Inch

1 I/2 Percent
Within  I/2 Inch Square

Max.

Full Screen
± 1 1/2 Inches

6 x l0`5 In./Volts           Max.

1.5 Megohms          Max.
1.0 Megohms          Max.

NOTES :
1.  Values  are  for each  gen  unle]]  otherwise  Specifed.
2.  Vi§i4dl  exlinclion  of undefoected focused JPot.

3.  Per  MIL-E-1  arid al a corilrol  grid uoltdge of 15  uoha above  spot cutoff.
4.Tnboeidd#Cr'jf°r%##°erd(ef#%:'nbf3c;;P%n5d¢%f3bfp#:::unpu¢%`uJfeepf%fds'ce!ynhbfe°rmdot:e#:'##be°ft:d5;c";,e°dftvb%h%:n;munusefu'Scdnw;'[

5GunJoouoo:ffeegbgu;u;re::?P#oa?;e;o!nff;eoso:fzot;:;;,i;c:ce;:#:::;o:reefe:5iff!;:o,;osr::gb,t

6.  UIeful Scan Sball be in;edsured from the center of the square aJ Specified in Note  5  for spot centering.

7.Tb:e,e#bc#:#:r;b°efS°pneec;b#ddneua#ubee.nbd!arlceddcUohagesarea|lpliedtotbedefoectionelectrode]ofeitberoftbeotbertu/ogun§§bal|

8.Tu!%ffiJyb3°/r4j::%%°ouuee%rntbe°ifo#bej,',e#o::%8;:::,#odn:fSbda,5["nf,0:xZc°e%daJ.ot;ffe;;cpbre°s:ucedlydny°ftbeibreegun].Wbendeflected

To:ea'[°|'bae)d%'#rde]d#ff#nb'o#fz'ob„efau#ypefror°trb]e°fouuei;;Pzdrec°bfe]aof]s\#e;erepc,b]bayde,r]';bcea/et„r:#e¢fr;«d7u5Ce;daccbbye]:ny°f'be'breequ"S.ulereanyoree
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OUTLINE

§YLVANIA

SC-3561
PAGE  3

4j;=tiI

+i-
120'  -,

4±.±]      u,_22        4±.MAXLir::--:±:A±.
11iifel  }'RI

1:  .Lrty`tr`: 30"ft_ II

30l' R   IL_

H¥
9i.±+-

'I

2-37lNBAS020€e
)

T_PLANEPLAT 1                            aOFDEFLECT|oN(14PLEADS0

Ll;.tlLSEFULscREEN

+D3

VIEW  FROM  BASE  END  0F  TUBE
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DESCRIPTION

ia§:i;.;do::d!ii;i[::i;;S:jij§::f[;:c:eti;i;{ti;:::ii;ii::ib:is;::£;;:i€::;::;P:i;:Iti::::i::;;:i°§r§ijal:;e;y§ii:::tut:§isi§n;e::i:€§j

F::u::t:ceo::d::ef,:hgetsr:cia.t:e:lsd:s:a::;dnlE;=:ri:.#:::::h:l;igiE!::td:sd:;I:tr!i::I:r`cocu:tdiF`ln=tdsst:::

CHARACTERISTICS

GENERAL  DATA
Heater voltage     ....
Heater current      ....

Phv::;LfoLr:n8t.h.(A.Pp.ro.x.}

EiiE

1

6.3 Volts
1.8 Amp

211/2 Inches
P7

*The SC-3814 can be supplied with several other screen phosphors.

TYPICAL  OPERATING  CONDITIONS
Anode voltage      ............
EAl  for Focus        ............
Grid No.  1  Voltage for cutoff   ......
Deflection Factors

|D2...............

3D4...............
Useful Scan

D1-D2  (Horizontal)     ........
3D4  (Vertical)        ..........

parai{#i:kro?Xafisi °Hfotrh£:obn:£ isravceer:£C:I).   .   .

4000
900-1300

-70 to -120

80-100 Volts dc Per Inch
38-52 Volts  dc Per Inch

9 Inches
2 1/2 Inches

o.55  ° Max.

QUICK  REFERENCE  DATA

:i;nx]e:d2#::P:I:a;±tr::n;iewed
Electrostatic Focus
Electrostatic Deflection

¥:ii[:c:#;§ua:::er=j¥e¥:t:i:rs;h:)£i:
tiofl

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Technical Publication

APRII..   1964

PAGE  1  OF  2

File Under

SPECIAL  AND  GENERAL
PURPOSE  CATHODE  RAY  TUBES
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.FAOONAL"li.±t-

15  LEADS    DIVIDED   AROUND   C
2le I,,,
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`''III
_i.R                                                    r83.a.a            8±-a.D.
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0Th.H
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I
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RERERERE
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DESCRIPTION
The  Sylvania  SC-3821  is  a  7"  round  rear  window  cathode  ray  tube  i?tended  for  either

:3!ei:it`i:a:;;;i.;g;iieie:::si:ic;p;i;:g:i;I:;;;j[::c;,::I:ei:tic;t;;;;ife;f;::ad;il.¥iiiii:I:;::;I;a;e:,i`;?:;tp:o;ii!:i:ci,;i:i
useful  diameter of 1}5ti;  inches and  is  of opthalmic quality.

CHARACTERISTICS

GENERAL  DATA

E;°ecflues;tnf8nM#eht::d  .   :
Phosphor*.....

Fluorescence      .    .
Phosphorescence
Persistence           .    .

*In addition to  the type

Eii

.............   Electrostatic
•.............     Magnetic
................         P14

................      Blue

•..............    Orange
..............       Medium

shown,  the  SC-3821  can  be  supplied  with
sc.veral  other  screen phosphors.

ELECTRICAL  DATA

Heater  voltage       ............
Heater  current        ............
Direct Interelectrode Capacitances  (Approx.)

K   to  all        .............

91  to  all        .............

MECHANICAL  DATA
Overall Length  (Approx.)    ........
Faceplate  Diameter        ..........
Minimum useful screen Diameter     ....
Anode  Terminal          ...........

RATINGS

RATINGS  (Absolute Maximum Values)
Anodevoltage      .   .    .
Focus Electrode Voltage
GridNo.  2Voltage      .
GridNo.1  Voltage      .

6.3  ±  10 %  Volts
540 to 660 Ma

;,i:::

17[]J46Inches
7  Inches

6% Inches
J1-22

13,200  Volts
•.....- `550toll00Volts

770 Volts
......         Oto-200Volts

TYPICAL  OPERATING  CONDITIONS

ion.oudseEYeo.Itt.aogdee v.o,:a;e.    :    :    :    :   :    :   :    :

§;:!#dti i:i;:8=: f2°5:„C:ut.oF  .   :   :   :   :   :

fi      CIRCUIT  VALUES
Grid No.  1  Circuit  Resistance     ......

10,000 Volts
0 to  +300 Volts

300 Volts
-30 to -75  Volts

0.010  Inch

1.5  Mcgohms  Max.

RERERE

QUICK   REFERENCE   DATA

£:ta:°vdiee:I?ZgT#:dow
Electrostatic Focus
Magnetic Deflection
Ion Trap Design

BASING

1 - Heater
- Grid No. 1
- Focus
- Grid No. 2
- Cathode
- Heater

SYLVANI A  ELEC'IRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Teclm;c4l Ptibl;cat;on

JUNE,  1964

PAGE  1  OF  2

F;'e Ude,
SPECIAL  AND  GENERAL

PURPOSE  CATHODE  RAY  TUBES
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DESCRIPTION

;#£¥:!!ic:crste:I:3:i:;t¥LLSL:a:;=£Ca:fdn£,:in:I::;:ci#a:c€aiirfa:::uai::td:e::i;readife°nrc:;8stLraetse°d)u£:;i
CHARACTERISTICS

GENERAL  DATA

E°ecflues;:£8nMriteh£:d  .   :   :   :
Deflection Angle  (Approx.)
Type;ho;plo;   .   :   :   :   :   :

Fluorescence....
Persistence.....

Faceplate.......

•    .    .  Magnetic
•    .    .  Magnetic

50 Degrees
.    .    .     SC-3850
Fine Grain Pll
....        Blue
....      Short

Fiber Optic Insert See Dwg.
*::v::ad|fto£:hne[t°sctrt:ntyppheossE&:rns'.thesc-5850Canbesupp|iedwith

ELEC'IRICAL  DATA
Heater voltage      ............
Heater  current       ............
Direct Interelectrodc Capacitances  (Approx.)

Grid No.1 to All other Electrodes       .
Cathode to All other Electrodes        .   .
External Conductive Coating to Anode

EiEI
MECHANICAL  DATA

Minimum Useful Screen Area
Overall Length      .....
Bulb..........
Anode  Terminal   .....
Base.........
Basing........

6.3  Volts
0.6 ±  10 % Ampere

:5;!i:

..........          4x   %Inches
16 %  Inches

16.'',.H€4c°a5ixe?.cLo4ro°:aEEruj?ea::end
Small  Shell Duodecal  5-Pin 85-57

12N

MAXIMUM R,ATINGS  (Absolute Maximum Values)

A::€:¥::::::(E;1.=.  o.Voi.t).   :   :   :   :   :   :   :

8:i8 ¥:: i !::::g:(E;1.-.  o.Vol.t).   :   :   :   :   :
GrfdNNe%.atL]v¥°£ti:8eva|ue..........

Positive Bias  value        ..........
Positive peak value      ..........

Peak Heater-Cathode Voltage
HeatBru¥,:;as¥c::¥;:uhp?ee:rEi:t.i°:t:ta:.hE°.xdce:e?

After Equipment warm-up     .....
Heater positive with Respect to cathode     .

TYPICAL  OPERATING  CONDITIONS

£:£°ddfr¥.°;tavg:itaje.   :   :   :   :   :   :   :   :   :   :   :   :

f:`n:;s!n:i,ioYlot::rg::?Te.(qA:;rp:rdo.f:1r :u:o: :  ;  :  :
CIRCUIT  VALUES

Grid No.  1  Circuit Resistance     ....

FIBER  OPTICS  SPECIFICATIONS
Size of Fiber optics Insert       .....
Fiber  size         ............
Numerical Aperture      ........

15,000 Volts
3.0 „a

2500 Volts
2000 „a

150  Volts
0 Volt
0 Volt

Max.
Min.

450 Volts
165  Volts
165  Volts

lo,000 Volts           dc
2000 Volts           dc

-33 to -77 Volts           dc
100 Ma

0.0008  Inch

1.5 Megohms Max.

4 1/2" x  1/2" x 3/6"
5  Microns

0.84

QUICIt  nEFERENc[  iiATA

5" Fiber Optics Tube

¥n:;g:I:a:::HFgTe:ginonnector
Foih!,e.rgraEigi: i:s.:|rudti:;

HH
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DESCRIPTION

:i:]3p8£3e£:.an[te£[se:t:::iaoticec#ueb:rinhti:fht:sb:sdae:;i::tdf::[thueseb::mh,£g:
Sylvania Type
speed printing

]¥[o:d:unl:a:t:::weit£C:tfh::[b::StE;:s::qii¥:SEe::i::n:ds::w:]iithprr°oudguhcettEaE::bprt:-:[[.ns::fl:ctd£.:%c::£€

:::a:ii;;fzujLiii:S§:]i¥a;:rot:;t:h:§ji£::§8£8y§r:i;::a:ij[:§n§i¥Siii:a::Li:g§L]itsL:::e:tL;::;I:sg:`£:g:i::ee:a:t:::iy!

CHARACTERISTICS

ELEC'IRICAL  DATA

I;°ecflues;:i8nM#tg:d  .   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :
Horizontal Deflection Angle  (Approx.)         ......

Heater current at  6.3  Volts     ..............
Djrecd:Etoe5:I::tr#o¢£€:cft[::tcrcosdteSppr:x..,.......

Grid No.  1  to All other Electrodes       ........

MECHANICAL  DATA
prln¥:eF;e:Dd;a,:t:rnccoe:::I:t::eBEo,:hm3n|::cst=::dApprox,.

Minimum useful printing Array width        ......

Xri:;mifTCFns:sfsul(a;i;:;nx:,Af:ay. lei.gh.t  .   :   :   :   :   :   :
Overall  Length       ...................
Width.......................

:::8:hiei:±:,:.:   :   :   ;   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :
Bulb  contact      ....................
Base.......................

&aesi;ft  (Abp:o:.).    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :

Magnetic
Magnetic

24 Degrees
600 ±  30 Ma

:3;

2.750 Inches
0.160 Inches

18±
3 1/4 ±
1%±

13% ±  1/4
17J46 ±  34  Inches

C1-3
85-57

12D
1  Pound

MAXIMUM  RATINGS  (Absolute Maximum Values)
Unless Otherwise Specified, All Voltages are Positive with Respect to Cathode.
Maximum Anode voltage       ........
Maximum Grid No.  2  Voltage       ......
Grid No.  1  Voltage

Maximum Negative value      ......
Maximum Negative peak value    ....
Maximum positive value        ......

Maximum Heater voltage       ........

#inxii=:=Eeeaatteerr-?:ltthag:.e.v6|t;g;.....
Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode

25,000 Volts
700 Volts

155Volts       dc
200 Volts

O volt        dc
6.9  Volts
5.7  Volts

200 Volts
200 Volts

QUICK   REFERENCE   DATA

Electrostatic Charge Printing
Tube

I:i:i:;i:i;i]llii:i:;;::mum
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TYPICAL  OPERATING  CONDITIONS  (Grid Drive Service)
Unless Otherwise Specified,  All Voltages are Positive with Respect to Cathode.

§o:¢°:ds¥°ito¥o°ei:ta:g::ee:ot:Cutoff

20,000 Volts
300 Volts

-40 to -77 Volts
70 ±  10 Ma

NOTE:
1.Fp°rrodJuEcPEoCoFg%Snocd°e"cu%r°e.nil.22D°i:,;nq%yf:%'t'u#ej'fb%bteocc%!;%fdd;rr:ddp::.fo]cubs;::;,U:]h7#gye8%ncdbe::de°-S;8na'V°lld8eedjuftedto

OUTLINE

.±2"
.

`L   ,NsuLAT,N6   COAUT+ipr

3§,II\hl

¢.1

eE^w   ALIGNMENT   wiNDow

CENTERLINE-AA

BOTTOM    VIEW   aF.   BASE
(NOTE   NO.  2)

WIRE    ARRAY
FLAT    WITHIN   ±.0005"

DIAGRAM  NOTES :`%;of;:;;,;n;n;b;#irfmbettd[bbn'dnewbereJEDECGdttgeNo112(4cyhnderl5oof+oo3"-oo„Ddnd2niong)wiii®

2.  Base Pin No.12  aliqu wilb  borizonlal centerline  (A-Al)  within  3gr  cued is on ike  Side  omosite the  anode  contact, (C1-3).



DESCRIPTION
The  Sylvania  SC-3875  is  a  19"  round  rear  window  cathode  ray  tube  intended  for  either

ii:::::i:a;i:;fi,ugii#::ie:::si:i;:i;iigii:r;;;:jii:;;;,:i:e;;tic:tit::i:::i;e!f:c;ad;:;inig3;i;:aii:rcs;::;I;a!;e:,it';;i:tpEo;;;!fi!:cil;;:i
CHARACTERISTICS

GENERAL  DATA
Focusing Method      .......

8tareacctcjeornwri£:i£%d  .   :   :   :   :   :   :

Phegsepcii.o[! A?gl.es. (4ppr?x..)  .   :   :
Fluorescence.......
Phosphorescence.....
Persistence.......

Facei]£agtftTr;n;in.itt;n:e.(Ap;r6X..)

EiiB

.    .   Electrostatic

.    .   Electrostatic
•    .    .    Magnetic
.    .     50Degrees
.....        P14
.....     Blue
Yellow-Orange

Medium to Long
Gray Filter Glass
•    .    .  75  Percent

*In  addition  to  the  type  shown,  the  SC-3875  can  be
supplied  with  sc.veral other phosphors.

ELECTRICAL  DATA
Heater  voltage       ................
Heater  current        ................
Direc:altEtoc5:,::tLo,leo:a:ra:i:cnt::sd!fp?I?x..)....

Grid  No.  1  to All  other Electrodes        .....
Dl  to  D2         ................
D3  to  D4         ................
Any  one  plate  to  All        ...........

Angle Between  lD2  and  3D4     ..........

MECHANICAL  DATA
Minimum  useful  screen Diameter     ........
Bulb contact  (Recessed  small  cavity cap)       ....
Neck  contacts  (5)          ..............
Base  (Short  small  shell  Duodecal 6-Pin)       .....
Basing...................

6.3  Volts
0.6  ±  10 %  Ampere

17  Inches

o?o[4-37t;  Diam.  Wire
86-203

See Diagram

RATINGS
MAXIMUM  RATINGS  (Absolute Maximum Values)

£:j°ddfr¥.°£ta(geo+cusin.gil;ct.rote)Voita:e
Grid  No.  2  Voltage       ........
GrjdNNe%.at[£v¥°±::geva|ue......

Negative  peak  value        .....
Positive Bias  Value
Positive Peak  Value

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Dur£Egc?earT5-uspecpoenri°sd N:t.t°.   .   .

reak=V:;|tti:::fl:i::tt;i;:#l:£n;::seapr:=t;utBE:rt'h°odde

18,000  Volts
-.500 to  +1100  Volts

700 Volts

180  Volts
220 Volts

0 Volt
2  Volts

450 Volts
200  Volts
200  Volts

550  Volts

QUICK   REFERENCE   DATA

i%rcva::£fnegR&yfnTduobwe
Electrostatic Focus
Magnetic Deflection
Electrostatic  Character  Writing
Single Ion Trap

SC-3875
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PAGE  2

TYPICAL  OPERATING  CONDITIONS  (Grid Drive Service)
Anode  voltagel        ........................
Grid  No.  4  Voltage for  Focus       ..................
Grid  No.   2  Voltage         ......................

g:£flde¥[Po.n[F¥:t]::8e(ARpegruo[::)d3forcutoff2.............
D1-D2..........................

D3.D4..........................

Line  width  at  20  FTL         .....................
Spot  position        .........................

15,000  Volts
•......    Oto+400Volts

500  Volts
•......- 35to-72Volts

170  Volts
185  Volts

0.025  In.
Within 30 mm Diam. Grcle

CIRCUIT  VALUES
Grid  No.   1  Circuit  Resistance       .........................
Dcflection  circuit  Resistance        .........    ^    .....

1.5  Megohms  Max.
5 Megohms  Max.

NOTES:
1.   Connect both  bulb  dud  neck  anode  corildcts  to  driode  Supply.

2.  Vilufl_ e:tinction  of focused  rdSter.    Extinction  of lbe  Jtationdry  5Pol  will  require  lbat tbe§e  values be  about  5  uolts riiore  negdtiue.

3.  U5eful eleclroJtatic defoection is limited to  ±1''   on each  dxiI.

4.  20  FTL  uneasured  in  10"   x  10"   rdster  scanned  owiib  T.V.  stc2ndards.

WARNING:

#f;bdi'S%bd:ails;°onpeJr%:dd;nat8b#gabye:ethn:CneJ;bderyn;:npurf°%cctt„:egr?:n#£%;]#b!en}d#%;°fnpoe%°#,`an{:royrf]r#:0:°oft::dweb%°b%reer:,'[CeJ]°:.erdn8e

OUTLINE u



DESCRIPTION

i;eg::;;;,,:oi:tu:i;:.ii:o;;i;::;c;i2:::fl;!r:t:;i.:;c:o;;iet#g;:;o:i:ru:i;:i:a:n:;y;ie;¥:t:::pit,:fi;i:;,n:e;:d,::ocs::c;i;::
CHARACTERISTICS

GENERAL  DATA
Focusing Method      ..........
Deflection  Method        .........
Deflection Angle  (Approx.)         .....
Phosphor......,.......,

Fluorescence..........
Phosphorescence........
Persistence..........

Faceplate.............

ELECTRICAL  DATA
Heatervoltage      .......    `    .    .    .
Heater  current       ...........
Direc:altEtoe5:I::tr#oi£E:cit|::tcreo|?sppro:.)

Grid No.  1 to All Other Electrodes

a     MECHANlcAL  DATA
Minimum useful screen Diameter    .   .   .

a:::(csomn:,a|csh`eT,ecDe:Soeie:aTa6':Pf:;,ty.:ap.)

B::in!onta.ct.Aiig.ns.w.itri Va:ar:t i)i;   .   .
Position  No.  3        .........

Magnetic

¥:g:et5£8Degrees
.   .      Pll
.    .     Blue
.    .    Blue
.    .   Short

Flat, Non Browning
Optical Glass

6.3  Volts
0.6 ±  10 % Ampere

i,i:::

9  Inches
J1-21
85-57

12N

± 10 Degrees

RATINGS
MAXIMUM  RATINGS  (Absolute Maximum Values)

Anode voltage       .............
Grid  No.  2  Voltage      ...........
GrfdNNe%.at[£v¥°±::8eva|ue.........

Positive  Bias  valuel      .........
Positive peak value      .........

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Heater Positive with Respect to Cathode

TYPICAL  OPERATING  CONDITIONS

§]:n:°:d&¥ita¥i:b:8±f5or4acut°ff2

CIRCUIT  VALUES
Grid No.  1  Circuit  Resistance     ......,

25,000 Volts  dc
2500 Volts  dc

150  Volts  dc
0 Volt
0 Volt

200 Volts  dc
200 Volts  dc

20,000
2000

-33 to -J7
0.002

1.5  Megohms  Max.

NOTES:
12ffb#;b;fFc;lto;:;f:r:!n:dee6#froecs::eoad":C;e:oefnt,b%rrfereoldneg:u#!lnyl:buofldbebaermadceuqrur::1t;e'nl:t`lte]

QUICK   REFERENCE   DATA

F.iogoh2#eLsionleut#dtEube
lo-Inch,   Flat,   Optical   Glass

Faceplate
Clear Non-Browning Faceplate

F§;]e:o¥n:e;I:r{;£es&r;;nscreen

HH

IZ-ll
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SC-3890

PAGE  2

WARNING:

%!irf##i£'j,°unbe'!];eo'pd::%,e#%,bbeignbeecres,Sb%;;ep%%:i:c8,du;rnesr'.fp%%mdu%8%,°efdp%%d'v;onij%%frr°Z6,Poro°fnv:;,:,e#cub%e:'isc'#Se,.

OUTLINE

`                                                                                                                                         ...\.-``                                                                                                                         .-L
DIAGRAM  NOTE:

1.  Rieference Line is the Poiut where a 1.50U'  + 0.00r'  -O.00C/'  dict7meler ring gauge 2"  long will Stop against the bulb.

e



ADVANCE    DATA

DESCRIPTION

;:;i::::I;6;j5:;:::i::;!i8i:;h:i::::::i:|i;;s::;::n:ie:e:I;icirg::sti-;:ai;ei::oo:C;ul:#t5eai:;:i:e::e:::::C!t:a:iy;:c:n:n;et:;:l!:n!

CHARACTERISTICS

GENERAL  DATA
Focusing Method
Deflection Method

a

a

Electrostatic
Electrostatic

In addition to P1, the SC-3892 can be supplied with several other screen phosphors.

ELECTRICAL  DATA

E:::::¥::::g: (66o.in; ;er.Gu;).   :   :   :   :
Direct  lnterelectrode Capacitances  (Approx.)

Cathode to  All       ..........
Grid  No.  1 to All      .........
Dl  to  D2         ............
D3  to  D4         ............
Dl  to All other Electrodes     .....
D2  to All  other Electrodes     .....
D3  to  All  other Electrodes     .....
D4 to All  other Electrodes     .....

MECHANICAL  DATA

%:::LULmenu8::fui §c;ee.n bi.arie;er.   :   :   :   :
Basing...............

6.3  Volts
.    .    .    3.0±  10%Amperes
.    .    .      EachGun
To Be Determined
To Be Determined
To Be Determined
To Be Determined
To Be Determined
To Be Determined
To Be Determined
To Be Determined

.   .   .    26%±%Inches
15  Inches

Color Coded Leads
Trace Alignment

B::B#::::sAo[;g£[s[%:hnsDa:;Dp4arT,r,ae[etFa:h.G.u:,

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
A££"dgiET:e?sci_OEE,eg:#oog,iaegro,t?ie

GrfdNNe%.at[£v¥°±ti:8eva|ue    .   .

PositiveBiasvalue       .    .
Positive  peak value      .........

Peak Heater to  Cathode Voltage
Heater Negative with Respect to Cathode

Peak=X:¥t:a:8d:e°B::rttLX:ne#enfl%eis:::§td:ia::last:::I:in

90 ±  1  Degree
±1 Degree

5500  Volts
5500  Volts
3000 Volts

220 Volts
0 Volt
2  Volts

200 Volts
200 Volts

1500  Volts

OUICIt   REFERENCE   DATA

5 Gun Design
Electrostatic Focus
Electfostatic Deflection
16" Diameter
Monoaccelerator Design
Potted in Mu-Metal
Color Coded Leads

For Basing

Diagram See

Page 3
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SC-389ZP1

PAGE  2

TYPICAL  OPERATING  CONDITIONS
Anode No.  2  Voltage    ..........
Astigmatism Electrode  voltage        .....

Eo:::u*io::,citr?iit#tag.e  .  :  :  :  :  :  :  :  :
Deflection Factors

D1-D2..............
D3-D4..............

3:g:fit;:tnedFascpt:: F.nsiift::¥i(z4|| 6uis,  .   :   :

Useful Scan
D1-D2      ............     `     .

D3-D4..............
Interaction  Factor5     ...........

3000 Volts
2900-3100  Volts

.    .    .      850to-1500Volts

...- 50to-100Volts
0.035  Inches

80 V/in.
80 V/in.

1y2Percent
Within  1  Inch Square

at Geometric Center of Face

±7% Inches
±73€ Inches

6 x  10-5 In./Volts   Max.

CIRCUIT  VAI.UES

g:££e¥[po.n[ci::cu::tRRe::i:;annccee     :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :   :                        |3%:#:s%:=:

NOTES:
1.  Vdlue§  are  for  edcb  gun  unlen  otberwiJe  Specified.

2.  Visual  exiinclion  of undefoected focuSed  Jflot.

34 PfaerbfM#;effLfa;Cr;;Or]reo#S:;oeartd!d#f a#,;o:rDvd2;]t2aa;gf%:fo3f:,;e;°#:a;;uud#rs:P];eetfp;]urtsa°ct#:y)byf°#oared,e#Cntz,°bne 0,fn;,5cd#ed°fayta}:ermznmurm u!ef u] "C'rL owl"            ®

5.T,ebs:#nctt;i:]°pnec:#dbevad#ue:benl'alanceddcU0lta8eJareappliedtolbedefoeclionelectrode]ofeilberoftbeolbertwogunsSbdllbe

OUTLINE

a
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Color   Coded    Base    Wires

(MIN.    LENGTH    18    INCHES)

BROWN _ _ _ _  H I
BROWN __ _ _ H2
GREEN____GF`ID    I
WHITE __  _  CATHODE
Y E LLOW_ _ _ FOCu S
ORANGE___ASTIGMATISM
BLUE __ _ __D I
GRAY___ _ _ D2
VIOLET____D3
BLACK _ _ _ _ D4
RED______Al\10DE

BASING  DIAGRAM

---AI    ------G'    ---K-̂

a

NOTE:   BASE   wmEs    ARE   cLusTEPED
THROUGH    POTTING   FOR    EACH
ELECTRON   GUN.    ASTIGMATISM
IS   COMMON    TO   ALL    ELECTRON
GUNS

VIEW    FROM   BASE    END    OF   TUBE



\

a
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TENTATIVE   DATA

DESCRIPTION

The  Sylvania  SC3895  is  a  19"  round,   console  display
tube  for  large  screen  visual  readout  of  alphanumeric
and  vector  information.     It  employs  advanced  designs
for  high  resolution  and  brightness  at  very  high  writ-
ing  rates.     The  SC3895  featul.es  an  aluminized  screen,
post  deflection  acceleration,  and  deflection  plate
leads  brought  out  through  the  neck  for  lour  deflection
inductance  and  capacitance.

GENERAL   DATA

Focusing  Method
Deflecting  Method

El ec tros tatic
Elec trostatic

Pbosphor.       Spectral  Energy  Distribution  of  P28
Fluorescence                                                Yellow-Green
Phosphorescence                                          Yellow-Green
Persistence                                                                   Long

Faceplate                                             Gray  Filter  Glass

fi          Tr::S:i:i::::  1:P:::X;!reen  shown,  the  sc389576    Percent
can  be  supplied  with  several  other  screen
phosphors.

ELECTRICAL  DATA

Heater  Voltage
Heater  Current

6.3     Volts
0.6   ±   10%     Amperes

Direct  Interelectrode  Capacitances  (Approx. )
Cathode  to  All  Other  Electrodes 7.5
Grid  No.   I  to  All  Other  Electrodes                14.0
Between  Deflecting  Plates  I-2
Between  Deflecting  Plates  3-4
Deflecting  Plate  1   to  All  Other

Electrodes
Deflecting  Plate   2  to  All  Other

Electl.odes
Deflecting  Plate  3  to  All  Other

Electrodes
Deflecting  Plate  4  to  All  Other

Electrodes
Grid  No.   2  to  All  Other  Electrodes

MECHANICAL   DATA

Minimum  Useful   Screen  Diameter
Bulb  Contact  (Recessed  Small  Cavity  Cap)
Neck  Contacts   (Small  Ball)
Base   (Medium  Shell  I}iheptal  14-Pin

6.4
2.5

5.7     pf
13.5     pf

18     Inches
J|-21
J|-25

812-37

These  eve  .ento.iue  da.a  only.    Srluani®.  b\r  .he  p.bLiea.ion  thereof.  is  cender  n® obll6a\ion
a.  to  I.tore  -an®|ac.ue  o| the  predulc.  he.a..  de.cribed  nor a8  .a  adherence  .a  \he.e da.a
h  e®.e  o|  .-ch  (u..ire  -L\-.Ice.we.

QUICK   REFERENCE  DATA

Character  Writing  Tube
19''  Direct  Viewed
Round  Glass  type
Electrostatic  Deflection
Electrostatic  Focus
Post  Deflection  Accelera-

tion
Aluminized  Screen

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
EI.ECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A T€cbn;cdl Publicd!l;on

April   29,   1965
Page   I   Of  4
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MECHANICAL   DATA   (Continued)

Jl-2l  Contact  and  Base  Key  Aligns  with  Trace  Dl-D2
D3-D4   Trace   Aligns-  with  Pin  No.   11
Angle  Between  Dl-D2  and  D5-D4  Traces

RATINGS

MAXIMUM   RATINGS   (Absolute   Maximum   Ratings).

Anode   Input
Anode  No.   3   (Post  Accelerator)  Voltage
Anode  No.   2  Vo|tagel
Anode  No.   I   (Focusing  Electrode)   Voltage
Grid  No.   I  Voltage

Negative  Bias  Value
Positive  Bias  Value
Po.sitive  Peak  Value

Grid  No.   2  Voltage

±10     Degrees
±10     Degrees

90  ±   1     Degrees

6     Watts
19,BOO     Volts   dc
11,000    Volts  dc
8,000    Volts  dc

ZOO     Volts  dc
0    Volt     dc
0     Volt

800    Volts  dc
Peak  Heater-Cathode  Voltage

Heater  Negative  with  Respect   to  Cathode                                         180    Volts
Heater  Positive  with  Respect  to  Cathode                                         180    Volts

Peak  Voltage  Between   Anode  No.   2  and  Any  Deflecting  Plate   1500    Volts
Ratio  Post  Accelerator  Voltage   to  Anode  Voltage                            2:I

TYPICAL   OPERAHNG  CONDITIONS

Anode  No.   3   (Post   Accelerator)   Voltage
Anode  No.   2  Voltage
Grid  No.   2  Voltage
Anode  No.   I   Voltage   for  Focus
Grid  No.   I  Voltage   Required  for  Cutoff
Deflection  Factors

Deflecting  Plates  1-2
Deflecting  Plates  3-4

::;:±:§i;;3!:C::i:rBTL2
Center
Corners

Spot  Position
Spot  Displacement
Focus  Corrections-4
Astigmatism  Corrections-4

claculT  vALUEs

Grid  No.   i  Circuit  Resistance
Resistance  in  Any  De`flection  Plate  Circuitl

18,OcO     Volts
lo,ooo    Volts

500    Volts
4800  to  5200    Volts
-50  to  -150    Volts

90  to  140    Volts  dc/Inch
90  to  140    Volts  dc/Inch

50     Volts       Max.
17.7     Fin Min,

0.025     Inch
0.040     Inch

I.5     Inch
0.4     Inch

0   to  1000    Volts       Max.
0   to   350     Volts       Max.

1.5     Megohms   Max.
1.0     Megohms   Max.



a

A
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NOTES :

I.     The  deflection  electrode  circuit  resistances  shall  be  less  than  30,000
ohmso

2.     Using  a  Spectra  Spot  Brightness  Meter  or  equivalent  and  writing  at  850,000
inch/see.   with  a  repetition  rate  of  60  cycles.     Minimum  light  output  will
be  as  specified.

3.     Line  width  within  a  4-inc.h  circle  will  be  considered  as  center,   the  re-
maiming  area  within  a  centered  12.6  inch  square  will  be  considered  Line
\Vidth  at  corners.     Line  Width  measurements  will  be   taken  per  Note  2
using  5  FTL  as   the  light  output  level.

4, Line   Width  test  made  with  dynamic   focus  ad  astigmatism.     Both  focus  and
astigmatism  may  change  from  the  center  value   to  some  value  within   the
vat.ues  specified.

X-RAY   u'ARNING:

X-ray  radiation  shielding  may  be  necessary  to  protect  against  possible  danger
of  personal  injury  fr.om  prolonged  exposure  at  close  range  if  this  tube  is  opera-
ted  at  higher  than   the  manufacturer's  maximum  anode  voltage  or  16,000  volts.
whichever  is  less.
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OUTLINE
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DESCRIPTION

i::i;o:iagr:O:[ihosd:ee-I:n::t?]colL§oa:::;:e:s:;ei#Lt:fc:a:I:LL:;ef°acruescet€n#ardsehflaepceteddLsffat}°d[etsr:Lyectt:::

CHARACTERISTICS

GENERAL  DATA

E;occflues;:ignM#t#  .
Phosphor*....

Fluorescence      .
Phosphorescence
Persistence          .

Faceplate....

Electrostatic
Electrostatic
.     .     .        P31
.    .      Green
.    .      Green
.     Medium
.    .    .   Gear

*In  addition  to  the  phosphor  shown  the  SC-4009  can  be  supplied
with  several other screen phosphors.

ELECTRICAL  DATA

A

Heater  voltage       .............
Heater  current        .............
Direct  Interelectrode Capacitances

Cathode to All  other Electrodes         .    .    .
Grid  No.1  to All  other Electrodes       .    .

i:;:i:::::::;:ii:i::::;i8;;ii:i:::i;i:;ij::;i;i:;

MECHANICAL  DATA
Minimum useful screen Dimension      ....

6.3  Volts
0.6  ±  10  %  Ampcre

4  x  5  Inches
Base         ........     812-37,  Medium  shell  Diheptal  12-Pin
Basing.................

Base Alignment
D1-E2dT#:;o?'igunbsewA:ts4Pin.N.o..5....

Angle Between  D1-D2  and  D3-D4 Traces    .
Angle Between D1-D2  Trace and  Bulb Wall

14G

± 10 Degrees
90  ±  0.8 Degrees

±1.5  Degrees

RATINGS

MAXIMUM  RATINGS  (Absolute Maximum Values)

EH

Maximum Anode No.  2  Voltage2       .....
Anode No.  1  Voltage       ..........
Grid  No.  1  Voltage

Negative  Bias  value     .........
Positive  Bias  value        .........
Positive  peak  value      .........

Pc.ak Heater-Cathode Voltage
Heater Negative with  Respect to Cathode

peak=¥e:ai:e:I?:;Ee:i[¥:et:¥JgtApn:i:epfrc:t2cathode

4400  Volts  dc
1650  Volts  dc

220 Volts  dc
0 Volt dc
2  Volts

200 Volts
200  Volts

1200  Volts

OUICIt   R[FERENC[   DATA

41/2 x  51/2 Face
Direct Viewed
Electrostatic Deflcction
Oscilloscope Tube
Electrostatic Focus
Clear Faceplate

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
EI.ECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;cdl  Piiblical;on

JULY,   1965

PAGE   1  OF   2
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2500
0 to  300

-34 to -56

40 to  50 Volts
31.5  to  38.5  Volts

15  Ft.  L.
4o  Volts  dc

0.030  Inch
400„a        dc

1  Percent
1  Percent

;wiitiii;  a. j%  I.nc.h  iradius  Circle
........       3J{x4}{Inches

1.5Megohms        Max.
1.OMegohms        Max.

SYLVANIA

SC-4009

PAGE  2

TYPICAL  OPERATING  CONDITIONS

A::g:¥:::V:i::g:f;r.F6cjs.   :   :   :   :   :

S:£flde¥L°o.nLFY:t]::ge Requlred for cutoff3     .

B:E:::::8:i::::;:Z    :    :   :   :   :   :   :   :

Efotjug[::loon:tpu:5  .    :    :    :    :    :    :    :    :    :    :    :
Line  width  A5    .............
Anode  No.  2  Current`-'        .........

Pact:eercntfiis::rctt[%rn¥:£|f8;m%;t5:u;efu|.s:a;7.
sups:iuFosscl:ino?:ente.red6n.TLb.Cia;e)......

CIRCUIT  VALUES
Grid  No.  1  Circuit  Resistance      ......
Deflection  circuit  Resistance9      ......

NOTES:
1.   Defoecting Plate   1  is  Pin  No.11.

Defoecting  Plate  2  is  Pin  No.1o.
DD#ecct:,#ggpp!#:e34j;]Ppj,?nNN°;.7i.

2.  The  Prodacl  of  Anode  No.  2  uolldge  and  auercige  Anode  No.  2  ciirrenl  5boHld  be  lji/iited  to  6.0  watlS.

3.  Visual  extinction  of undefoeclecl  focused  Spol.

4.Pp°::t:'t::euu°Jot,;a8;e°:nDD]3d;!#Sb;%mdff;°r:;'in„::et'eyiyt°t#w%:dp#nNrf.o:i.

5.   MeclJured in  accordance  with  NIL-E-1  Specification  on  a  P31  Icreen  clt  a briglJtneJS  of  15  Fl.  L.  on  cl  rasler  Size  of  2  x  2  incbeJ.

6.  The  defoeclion factorf  dl 75  %  of uJeful  Scan  and  dl  25  °#o  of uSeful Scan  SIJall  not  differ l]y  7iiore tl]dn  tl]e  indicated  udlue.

7.i/y/tebde8e;.°of]:r,ansct#qatttat::na#2ddj"dS#!n]S°cr£;;e#jd2e.;'2P5°j;nn':luff:„t#r`ec:tbefjdef°fa3.075incbJqlldre,Willfallwitbinlbearedbounded

8.   Centered  on  the  liJbe  face  w;th  lbe  luke  Sh;elded  and  with  all  defoectjon  Plates  connected  to  Anoc/e  No.  2.

9.   11  is  reco7ii7iiended  lbdl  the  defoecling  electrode  circuit  reSiStdnceJ  I)e  a|ProxiMiately  equal.

OUTLINE
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AIIVANC[    DATA

DESCRIPTION

d2eflgeuc:[oC:t£:cde:e::?iot:bf:rw#x:|e:t:°Sptaattt£:rfe[fneec:i:t;::8

i:f:2e:s::l;:I:::v`|:gc.:jiwii:i:i:e;:I;to:roTdt::dh`:s!:i:si:jr::::|f:ii::ss!uiji:sisn::lh:eegrelvia`r:lt:sti`:ii;eh::I:#e:s:

The  SC-4014  is  a  7"  flat  face
focus.     It  features  linear  post

CHARACTERISTICS
GENERAL  DATA

Focusing Method      ..............
Deflection  Method        .............
Faceplate.................

ELECTRICAL  DATA

E:::::!::::::(2.GLn.sl.n  ba:al.Iel.)   .    :   :    :   :   :    :

Electrostatic
Electrostatic
.    .    .     Clear

6.3  Volts
0.60  ±  10 % Ampere

OUICIt   REFERENCE   DATA

2 Gun Design
7" Flat Face
Electrostatic Focus
Electrostatic Deflection
Linear Post Acceleration
Aluminized Screen
Potted in Mu-Metal
Color Coded Leads

A

a

MECHANICAL  DATA

&T::arfuE;uE;eseLf:T%t.hreen bi.aide,.er.   :
Basing............

Angle Between D1-D2  and D3-D4
Traces  of Each  Gun      .....

Angle Between D1-D2  and  D3-D4
Traces of the  2  Guns  are  Parallel

.   .      20%±34Inches
6% Inches

Color  Coded  Leads

90 ±  1 Degree

±1  Degree

MAXIMUM  RATINGS  (Absolute  Maximum  Values)
Anode No.  3  Voltage        ...........
Anode  No.  2  Vo`ltage        ...........
AnodeNo.1  (FocusElectrode)  Voltage       .    .    .
Grid No.  1  Voltage

Negative  Bias  value     ..........
Positive  Bias  value        ..........
Positive  peak  value      ..........

Peak Voltage Anode No. 2 to Any Deflecting Plate
Peak Heater-Cathode Voltage

Heater Negative with  Respect to  Cathode
Heater positive with  Respect to cathode      .

Modulation  (Anode  3  Current  =  25  #a)       .    .    .

TYPICAL  OPERATING  CONDITIONS
Anode No.  3  Voltage        ............

£:I:d:i;:1 }o%a:;:e:!F(°Fr::PF°:c€:)ti°¥) .   .   .   :   .
Deflc.ction Factors

D1-D2...............

D3-D4...............
Line  width  "A"2        .............
Useful  Scan3

D1-D2...............

D3-D4...............

spot  position4         ..............
Maximum  lb3  at  cutoff      ..........
Interaction  Factors          ............

Sa:tnert:gi::o=:::ting:.....................

15,000  Volts
4500 Volts
1550  Volts

220  Volts
0 Volt
2  Volts

±550 Volts

200 Volts
200  Volts

36 Volts

12,400  Volts
2900  Volts

-35 to -65  Volts
750-1050  Volts

116 to  134  Volts/in
116 to  134 Volts/in

0.020  Inches

2% Inches
25/8Inches

dc
dc
dc

dc
dc

Max.

60 ua                dc
5  x  10-5 Inches/V  dc

For Basing

Diagram See

Page 5
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NOTES:
1.  FocllJ  voltage  al  cutof f (Ib3  --  0)  not to  exceed maximum  value Specif ietl.

2.  Per  NIL-E-1  and  dt lb3  =  25  ij,a  (this  current  Sbdlll be  in  addition 1o  the  Value  of IlJ3  read at  cutoff).

3.   Med]ured  from  geometric  center  of the  face.

4.TThbeeJcbej:I,:redofut#feqc#ddref°#[J]efje`Po°I:bfeedg::m8e#rnj;:ea###bjetbfz#ce:6%8;recbfqudreowboJeJ;deSdrepdraMellolbedefoect;onaxe!.

5.7bbees;ee#;ef:;d°#d°,fue°.nebeamwbenba/anceddcuolldgesared2Pliedlotbedefoeclioneleclrodefoftbeotber,sballnotbegreaterihan

6?C##dd]j;ac;lo°Jzrpn°tc;°row#,i;b#lzo#an;r;eu;;bned;"#edm4da5°doe:z:nb#b'e#;M;bg]/h8dbblylb!3r;c5]b:f„°ucczbbne;|bbou#i!beecerf#pC,otei#8];##tz:;fg;ubn#|aF:]e;a#t#;na§bper°rpe:2i¢aSneg;eenotfer;reu#`fnB!'

7.FbuenJr;f#r'e%edj.:b:;I..nolt:iddte4i5r::ns::a!;h8!p(a:dRie3i;iJi:e°sP)byb'm%5,;an:ho#o;8doej#dtno;%;dornrt#e;pcpeenr%:dd;onwtebreefd%;fa:bde#ob:6

on  lbe  rigl]l  ctnd  left  edges.

OUTLINE

r_ `-- - _ Eas:-a._-I

\\t@inisi::.:..,:`.....,`..:Hin;F=,i`±iri:`:,,,:
I             T-.-I.-..-    `._

====:=ei.----_-=-:I-.:------------=:=±

I

NOW.       D4

V'FIN   tr^

DIAGRAM  NOTE :
1.  Diameter " A:'  1o be  coriceritric w;lb Diameter "Jr'  owilbin 0.120 T.I.R.

a
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GUNA

6UN8

MOLDED   CONTACT
(Post   Acceleralor )

BASING  DIAGRAM

D,i >D2
I    :  L=::  i   -

AI   ---
:+   :L=::I  L..    -6'  ---KT

©
H2HI

Ezi
|IIIIIIIIT--=   G'
:                           :            :                         :              :                         i--=   AI
L                 :         T                  I         i             IE - D3'=--

D2< +D,

+D4

VIEW    FROM    BASE   END  OF  TUBE

Color   Coded   Base  Wires

(MIN.  LENGTH    18  INCHES)

BROWN._._  HI
BROWN _ _ _ _ H 2

CREEN _ _ _ _ GRID  I
WHITE _ _ _ _ CATHODE
YELLOW____FOCUS
BLUE  __ _ _ _DI
BRAY_ _  _ __D2
VIOLET_ _ _ . D3

BLACK _  _ _ _ D4
RED_ _ _  _  _ANODE

NOTE:   BASE   WIRES   ABE
CLUSTEFtED   THFiouGH
POTTING    FOR   EACH
ELECTRON    GUN.





TENTATIVE  DATA

CHARACTERISTICS
i

GENERAL   DATA

F`ocusing  Method                                       Electrostatic
Deflecting  Method                                 Electrostatic
Phosphor*                                                                             P3l

Fluol`escence                                                              Green
Phosphorescence                                                         None
Persistence                                                            Medium

Faceplate                                         Gray  Filter  Glass
+   In  addition   to  the  phosphor  shorn,   the  SC4022

can  be  supplied  with  several  other  screen
phosphors.

ELECTRICAL  DATA

Heater  Voltage
Heater  Current

A

a

6.3
0.6   ±   10%

Direct  Interelectrode  Capacitances   (Approx. )
Cathode   to  All  Other  Electrodes
Grid  No.   I   to  All  Other  Electrodes
Between  Deflecting  Plates
Between  I)eflecting  Plates
Deflecting  Plate  I   to  All

trodes
Deflecting  Plate  2  to  All

trodes
Deflecting  Plate  3   to  All

trodes
Deflecting  Plate  4   to  All

trodes

I_2
3-4
0thel.  Elec-

Other  Elec-

Other  Elec-

Other  Elec-

MECHANICAL   DATA

Minimum  Useful   Screen  Diametel`
Bulb  Contact   (Recessed  Small  Cavity

Cap)
Neck  Contact   (Small  Ball)
Base   (Medium  Shell   Diheptal   12~Pin)
Weight   (Approx. )
Jl-22  Contact  Aligns  with  Pins  #1  &  14
Positive  Voltage  on  DI  Deflects  Beam

Approx.,   toward  Pin   5
Positive  Voltage   on  D3  Deflects  Bean

Approx.   toward  Pin   I  &  14

7.0
8.5
4.0
5.5

Vol ts
Amperes

13.0

8.5     pf

8.5    pf

9     Inches

J1_22
J|-25

812-37
12     Pounds

±10    Degrees

Tliese  are  .en&aeiue  daea  or.ly.     Syluar.ia.  b}i   .he  publica&ion  thereof,  is. under  no  obli8a&ion
as  .a  fu.are  mar.u|aceure  o|  .he  produce  herein  described  nor  as  ¢o  adh6rence  .o  .hose  da.a
in  cast  o|  such  |utuTe  rnanu|aceure.

146   (|o-58)

QUICK   REFERENCE   DATA

Oscilloscope   Tube
10''  Direct  Viewed
Round  Glass  type
Electrostatic  Deflection
Electrostatic  Focus
Post  Deflecti.on  Accelera-

tion
Aluminized  Screen

SC-40ZZ

syLVANIA  ELEcmlc
pRODucrs  INc.
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ELECTRONlc  nJBE  DlvlsloN

SENECA  FALLS,  NEW  YORK

A   Tccblliidl  Pill)Iitlllio)I
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RATINGS

MAXIMUM   RATINGS   (Absolute   Maximum  Values)

Anode  Inputl
Anode  No.   3  Voltage
Anode  No.   2  Voltage
Anode  No.   I   Voltage
Grid  No.   I  Voltage

Negative  Bias  Value
Positive  Bias  Value
Positive  Peak  Value

Peak  l]eater-Cathode  Voltage
Heater  Negative  with  Respect  to  Cathode
Heater  Positive  with  Respect  to  Cathode

Peak  Voltage  Between  Anode  No.   2
and  any  Deflecting  Plate

Ratio  Post  Accelerator  Voltage   to  Anode  Voltage

TYPICAL  OPERATING  CONDITIONS

Anode  No.   3  Voltage
Anode  No.   2  Voltage
Astigmatism  Correction  Voltage
Anode  No.   I  Voltage   for   Focus

S:::eg:io:  ¥:::::§  Required  for  Cutoff2
Deflecting  Plates  I-2

Mo::f:::::E8  Plates  Sid

:::: #:f:: ::::::5
Focus  Electrode  Curl.ent4
Spot  Position,   Undeflected
Angle  Between  D1-D2  Trace  and  D3-D4  Trace

clroulT  vALUEs

Grid  No.   I  Circuit  Resistance
Resistance  in  Any  Deflection  Plate  Circuit

6     Watts
15,000    Volts  dc
10,000    Volts  dc
3,500    Volts  dc

-200    Volts  dc
0    Volts  dc
2    Volts

180    Volts
180    Volts

I,500    Volts
2:5

12,000    Volts
8,000    Volts

0  -   ZOO     Volts
2000  -  2400    Volts
-70  to  -loo    Volts

200  to  245    Volts  dc/Inch
180  t®  210    Volts  dc/Inch

27     Volts  Max.
.010     Inch
.015     Inch

-25   to  +25    tia  dc
Within   15     nrm  Square

90  ±   I     Degl`ee

2.0     Megohms  Max.
I.0     MegohDs   Max.

NOTES i

I.   Anode  input  equals   the  product  of  anode  No.   2  voltage  and  average  anode
No.   2  current.

2.   For  visual  extinction  of  undeflected  focused  spot.

3.   I)eflection  plates  I  and  2  are  nearer  the  screen.

4.     Measured  on  a  2  inch  X  2  inch  75  line  raster  Light  output  equals  250  FT.   I..
using  Meter.     Foot  Lambel-ts  Meter  Model   759.

5.      57£  inch  squar.e.

u
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D4

BOTTOM   VIEW   OF.  BASE
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Construction      .    .

Dimensions        .    .
Basing....
Mounting Position

MECHANICAL  DATA

........    Glasssubstrate;Neutral
Density;  70 % Transmission

:   :   :   :   :   :   :   :   :   .fe.:83u5t;`nse.IE::wpiinng
•................   A;ny

MAXIMUM  RATINGS

Refiks%1,ttaa?ee  (Sin.etv;v;,  .    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Peak(£r:tn:;eEtx¥e°e]:a8.e5 cycles at operating Frequency)       .   .

TYPICAI.  OPERATING  CONDITIONS
RMS  voltage          ....................

:r:e!::t?i¥,,s;g;=::;tsE.Eire:.;z,i:i,.   :   :   :   :   :   :   :   :   :   :  :   .
Power  Factor      .....................
Light output     .....................

420 Volts
300 Volts

500 Volts

250 Volts
400 cps
10mw

200 „a
0.2
10 Ft. Lamberts

NOTE:

h          1.  Il is recomunended lb¢l tbi] device be operated from; a 7rlinilrlun Source impedance of 4]K ohm;§.

+    Lo838±.oio.ft

a"-70®/®   Tf`ANS.    Gf`EY    GLASS

a. XXXP    BOARD

rTi±J)so-80"

OA
OD

OF OE           OCOB

OH60

ONOM       Oxoj
OL

OROp

CND.-e
Ia.

L.2,:I:°L==J                     `  PIN   POSITloN   (SEE  piN  DETAIL)

QUICK   REFERENCE   DATA

Electroluminescent

fl€E::FCTtrericDisplay
14 Segment Design
0 to 9 + Decimal Point
Letters   of   Alphabet   +    Some

.5;Sycmhba::StterHeight

&#X:g?eesJ¥enwing
Parallax Free
Fast Switching Speed

Xe£:yfmLao]wc:t::t::pch::sFuaT[Etrfeon

SYLVANIA
ELECTRONIC  TUBES

A Division  of
Sylvania  Electric  Products  lnc.

PICTURE  "BE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Pr€Oared  dind RI€l¢aied  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

DECEMBER.   1963

PAGE  1  0F  2
File  Under

ELECTROLUMINESCENT  DEVICES



SYLVANIA

Hm
PAGE  2

PIN DETAIL

No.1350 Solder Pin

LIGHT  OUTPUT VS.
VOLTAGE  AND  FREQUENCY

Ce20®I /
.d'

<qc50

/
RI

•.

Ice           200           goo          400
VOLTS  RMS   SINE   VIAVE

®

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307

BcOWN

TRANSFORMER-STANCOR    A-3856

TYPICAL  SPEC'IRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

C®20®2

8,£` \'/

/ \
4cO        4sO         5cO         550        COO         650         TOO

WAVILENGTl+   lN    MILLIMICcONS



RERE
RERE

RERERERE
RERERE

REREREREREffiRE

Construction      .    .

Dimensions        .   .
Basing....
Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Den`sity;  70 % Transmission
..........  See.OutlineDrawing
•...........      No.1333Pins
.................   A`ny

MAXIMUM  RATINGS

Refiks%l,ttaaggce  (sin..iv;v;) .   :   :   :   :   :   :   :   :   :   :   :   :
Peak(£r:tn:;eEtxcvc:[dtao::cyciesatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

!r:eE::!%,,s;g;I.:;;.sjEire:.:z,i:i):  :  :  :  ;  :  :  :  :
Power  Factor       ..................
Light  output     .................    `

420  Volts
300 Volts

500 Volts

250 Volts
400 cps
1 .5 rtrNI
150 „a
0.2
10  Ft. Lamberts

NOTE:

a             1.  It iwecunmended that tbi] device be operated fron a minimum Source i7npedance of 47K olm§.

i    L"2.±.O,O.

QUICK   REFERENCE   DATA

fn:::;:as::x:i:d;rb.o:i:i:iTai:ur:e:!iice:
extremely  low  power  consump-
tion.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Preoared and RjRleased By The

TECHNICAL  PUBLICA[IIONS  SECTION
EMPORIUM.  PENNSYLVANIA

MARCH,  1963

PAGE  1  OF  2
File Undr

ELECTROLUMINESCENT  DEVICES



SYLVANIA

HHI
PAGE  2

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

CC20®l /
•

I9,

.
..

``zl/
cQ

•.

0              loo           200           300          400
VOLTS  RMS   SINE   VIAVE

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

Ce20®2

.,£/ \s/

/ \
4cO        4sO        5cO        550        600        650

WAVELENGTH   IN    MILLIMICRONS

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307 BIUE

•008  wfRED
i   2co%

i
•

-
•008„t

BROWN

TRANSFORMER-STANCOR    A-3856

VOLTS   rms
CPS



RERERERERERERE
..                 `...

Construction      .   .

Dimensions        .   .
Basing....
Mounting Position

RERERE

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density ; 70 % Transmission
..........  SeeoutlineDrawing
•...........      No.1350Pins
•................   A,ny

MAXIMUM  RATINGS

Re#ks%|,ttaagee (sin.e iv;v;, .   :   :   :   :   :   ..   :   :   :   :   :   :
Peak(£r:tn::enEtxye°eLja8.e5cyciesatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
Voltage..........

:I:ef::!i¥|,s;g;=::;tsE.Eire:.:z,i:i)
Power Factor      ........
Light output     ........

.    .    .    420Volts

.    .    .    300Volts

.    .    .    500Volts

250 Volts
400 cps

5Mw.
100 „a
0.2

10.0 Ft.  Lamberts

QulcK  n[FERENc[  DATA

:I::.s.y||#:iaesTg:,en¥::i.isd:s:

;::g:;€S:€s;e:r;:£i:iii:C}#§:;§j[e;:I::-
i:::rmefc¥tfads:ro;£8;efaiI:¥£ann8d'
very low power consumption.

Eiil
NOTE:

It is recommended tb¢i this device be operated froun a rninirmurn Source impedance of 47K ob7n].

nELdr±oro.

-70%   TRAMS,    GFtEY    GLASS

a-xxxp  COARO                        r-*.i

I.062.

•i.iOSO.cO.

OA

OFOe

OC

ONJO

Oft                  op

NOW.
OND.

i.I

:.JOJ -wo. 13so  "

•:`,.-,,..:-

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICT-  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared a;nd ReleaJed fry The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

JtJN£,  1963
PAGE  1  OF  2

File Ude,
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SYLVANIA

mEL
PAGE  2

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

Ce209I /
I

d;.

7 ..zl/ Dg)

RI
2!CQ

•.

loo           200            300
VOLTS  HMS   SINE   WAVE

SYLVANIA
2N 307

TYPICAL  SPEC'IRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

C®20®2

.,£/ \s/

/ \
400        450         5cO         550        COO         650         TOO

WAVELENG"   lN   MILLIMICRONS

TYPICAI.  TRANSISTORIZED
POWER  SUPPLY

BLUE

•cO8  JJ,fRED
12£

_i

.

•OO8JLf

BfrovIN

TRANSFORMER-STANCOR    A-3856

50 VOLTS  rms
0CPS

®



RErmrmREREREREseREREggraseREgrRERE

Construction      .    .

Dimensions        .    .
Basing

NU71           .    .
NU71B       .    .

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing

•...    ` .....      No.1333  Solderpins
.......... No.(k24969.Tigi£Pcl:i:;

I................    Any

fi

MAXIMUM  RATINGS

Re#ks%|,ttaaggee  (s|n.etv;v;, .    :    :    :    :    :    :    :    :   :    :    :    :
peak(Er:tn::eEtxcve:ldtao:;cyc|esatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          .................
Frequency......,............

E::::t(?Alls::g£::stsEE:I.!;zi::i,     :   :   :   :   :   :   :   :   :
Power  Factor       ..................
Light  output     ..................

NOTE:

420 Volts
300 Volts

500 Volts

250 Volts
400 cps

7mw
150 4a
0.2
10 Ft.  I.amberts

1.  It is recommended that this device be operated from a 7riinimum Sottrce i7rlpedance of 4]K obmJ.

•935"I

:rLz':`;I
|ia

64

Aa
aFBo

o6

ONJ

a ROp

CND.--

QUICK   REFERENCE   IIATA

Electroluminescent
Nuneric Display
1  Digit
7 Segment Design
0 to 9 + Decimal Point
.75" Character Height

#ep%:gpees+§enwing
Parallax Free
Fast Switching Speed

Xei:yimLa?Wca?a°sTreorphc£:nFsa¥u::ion

\\TirL\\

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prapdred and Rdealed By Tbo

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

OCTOBER,  1963

PAGE  1  OF  2

File Under

EI.ECTR01.UMINESCENT  DEVICES



SYLVANIA
"H[

Nu71B
PAGE  2

PIN  DETAIL

No.1333  Solder Pin

-.094''|-XXXP BOARD

tr--.-

:L++A.+-

No.1299R  Clip Pin

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

C®20®' /
d;.

..

/
RI

2!d2

•.

a                loo            ZOO             300
VOLTS  RMS   SINE   WAVE

BRO"

TRANSFORMER-STANCOR   A-3856

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

C620®2

tyc)§/
.

\

/ \
4sO        500        550        COO        650        700

WAVELENGTH   IN    MILLIMICRONS



ENREasRERERERERERERE

Construction      .   .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing
..........  No.(k24969.Figi`Pcl:;:;

•................   A,ny

MAXIMUM  RATINGS

Re#ks%|,ttaaggee  (Sin.eiv;v;,  .   :   :   :   :   :   :   :   :    :   :   :   :   :   :   :
Peak(Er;tn::enEtxye°e]£a8.e5 cycles at operating Frequency)       .   .

TYPICAI,  OPERATING  CONDITIONS
RMS  voltage           ....................

Er.e::re?5t.N.uine;ic.)   .    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Current  (Per Numeric)      .................
Power  Factor      .....................
Light  output     .....................

420 Volts
300 Volts

500 Volts

250 Volts
400 cps

7mw
150 Ha
0.2
10 Ft.  Lamberts

QUICK   REFERENCE   DATA

Electroluminescent
Multi-Nuneric Display
2 Digit

3tsoeggmfnt3Beesj|gmna|points
.75" Character Height

&8gepAcntgpeesJ:enwing
Parallax Free
Fast Switching Speed
Very Low  Power Consumption
Minimal  Catastrophic  Failure

A NOTE:
1.  It iS recommended lbdt ibis device be operated fro7rl a mini7rium Source i7ripedance of 33K ohms.

''

`,``,fff±f-=fff!`,``J[:_]_i,//I,`
p              r`-/`eND.

A
00

Fe0000
C
00

NJ0000
RP00000

enD.
0

i-lo.MURANS.
GF`AY    GLASS

± .olo.
•384"

|fa. L                                   piN   posiTioN   tsEE   p,N   DETA,L, I      L-.25o"

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Preb4red and Released By Tb.

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

DECEMBER,   1963

PAGE  1   OF  2
File  Under

EI.ECTROI.UMINESCENT  DEVICES



SYLVANIA

JmH
PAGE   2

PIN  DETAIL

-.094"I-XXXP BOARD

'r--.-

:3='b,A+-
'

i-.i::..-LIT-.265"

No.1299R Clip Pill

LIGHT  OUTPUT VS.
VOLTAGE  AND  FREQUENCY

C®20®' /
.&

..

/
RI

•.

I co            ZOO            300           400

VOLTS  RMS   SINE   WAVE

®

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N 307

BrowN

TRANSFORMER-STANCOR    A-3856

TYPICAL  SPEC'IRAL  ENERGY
EMISSION  CHARACTERISTICS

#3)

Ce20®2

\§/

/ \
cO        450        500        550        600         650        TOO

WAVELENGTH   IN    MILLIMICRONS



Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density; 70 % Transmission
sNe:(%;;;-i:gE|rfcTj;:;

MAXIMUM RATINGS

:|#:S(Ir§Ltit:a§ee:Etis¥e:e:da¥:5V:)ycLesatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          ....................

:roe£:re?S¥rN.uric;ic.)   .    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Current  (Per Numeric)     .................
Power  Factor      .....................
Light  output     .....................

420 Volts
300 Volts

500 Volts

250 Volts
400 cps

7mw
150 4a
0.2
10 Ft. Lambcrts

NOTES :

n            1.  It iwecornmended tb¢l lbi] device be operated fron a minimun source impedance of 27K olms.
2.  Tl]e  two  corrmori  connector  Pins  S13ould 13e  lied logelber.

r5E1
I

`-_`,F_I_i:£ff#cj'{_-_-_jc`,(_-_]fl///
R

C,\ 6ro.                                     C,

l=rck.

A000
Fe000000

a000
NJoooooo

RP
ooooooo

30- 0

I
•390d

Equ

a-   XXXP    BOAFiD

i--70®/a  TFtANS.
GRAY    GLASS

PIN    POSITION    (SEE   PIN    DETAIL)
i    L.25o:

QUICK   R[F[RENOE   DATA

Electroluminescent
Multi-Numeric Display
3 Digit
7 Segment Design
0 to 9 + 4 Decimal Points
.75" Character Height

i:r¥l¥g:e::#enwing
Fast Switching Speed

Xei:yi::lw:ra?a:rr:rpfiocnsFuaE::I:on

SYLVANIA
EI.ECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Preb4red dud Reled;sod By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

DECEMBER,   1963

PAGE  1  OF  2
File  Under

EI.ECTROLUMINESCENT  DEVICES



SYLVANIA

ITIHE
PAGE   2

PIN  DETAIL
-.094"i-XXXP BOARD

No.1299R Clip Pin

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

Ce209l /
I

•u

.
•.

/ D8)

cQ

60

I co           200           300          400
VOLTS  fiMS   SINE   WAVE

®

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307

BcOWN

TRANSFORMER-STANCOR    A-3856

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

:£3)

C®2092

\8/

/ \
cO        4sO        500        550        coo        650        7cO

WAVELENG"   lN   MILLIMICRONS



Construction      .   .

Dimensions        .    .
Basing....

Mounting Position

RERERERERERERE
RERERERE

RERE
``-:

REREREffiRE

MECHANICAL  DATA

........    Glasssubstrate;Neutral
Density;  70 % Transmission

..........  SeeoutlineDrawing

...........     No.1299Rpins;

............   ¥£6..11.01.CA`:;

MAXIMUM  RATINGS

fe#ksv%]ittaa8Ce  (Sin.ewi;V:)  .....   :   ..   :   :   :   :   :   :   :   :
Peak Transient Voltage

(Not to Exceed 0.5  Cycles at Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

Er.e::re?sE,N.uric;ic.)   .    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Current  (Per Numeric)   ...............
Power  Factor      ..................
I`ight  output     ..................

420  Volts
300 Volts

500 Volts

250  Volts
400 cps

7mw
150  ffa
0.2
10 Ft.  Lamberts

NOTES:
n               1.  Itis reco7nmendedlbatlbis deuicebe operatedfTom am;ini7riun sourceirnpeddnce of 27Kobms.

2.  The two co7rimon counector I)in5 5bould be lied logetber.

ir403ct±03O-T384„±O,a.

I

ro=olB`dto-a-`d\\¢\-o-O`d\\(\O:a-O`O`\\\\oo`,`\

fN       uo\     \o           c\     f           o\    \p           o\OR`_o±J a |_a_J a |_o_J o `_o_/   o
OONO                                                         o

-70®/a   TfiANS.   GREY  GLASS

OUICIt   REFERENCE   DATA

?1::rsoyll#:iaesTg:ten¥m:ficisd:sn-

!e;ef:S:;:]e6ELa:i:h:d:I:s::±`±£:i;4;i]:g:]i{u;i:
features wide viewing angl.e and
very  low power  consumption.

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared  and Reled;led 81 The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

MARCH,   1963

PAGE  1  0F  2
F;le Under

EI.ECTROLUMINESCENT  DEVICES



SYLVANIA

NU74
PAGE  2

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

Ce20®I /
I

d;.
..

•..a/ DB

e!c£

•.

I co           200           goo          400
VOLTS  RMS   SINE   WAVE

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

ce2oo2

.,#/ \s/

/ \
4cO        450        5cO        550        600        650        7cO

WAVELENGTH   IN    MILLIMICBONS

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N 307 BLUE

•008  wfFiED
I40

_i •

'OO8JT

BROWN

TRANSFORMED-STANCOR    A-3856

50 VOLTS  rms
0CPS



Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density ;  70 % Transmission
..........  SeeoutlineDrawing
..........  No.(±24969.Figi[PC1:;:;

•................   A;ny

MAXIMUM  RATINGS

Refiksv:l|ttaagee  (Sin.eiv;v;,  .   :   :   :   :   :   :   :   :   :   :   :   :
Peak(Er:tn:JoenEtx¥e°e]ia8.e5cyciesatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          .................

E[oe£:re?strN.uine;ic.)   .    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Current  (Per Numeric)      ..............
Power  Factor      ..................
Light  output     ..................

.    .         420  Volts

.    .         300  Volts

.    .         500  Volts

250  Volts
400 cps

7mw
150 Ha
0.2
10 Ft.  Lamberts

NOTES:

®               1.  It is recounended tbd;S this device be operated f rom a in;iniunun source impedance of 2JK obrru.
2.  The three  counmon convector liar Sbould be tied logeiber.

I.530"

HI
oF_fffQ[_-_-i,I__

{) ouo.                                    C,

-j`-)[___],c.,i_-_]_,c

C`,

A0000068oooooooo

8oooo
NJoooooooooo

P

GNO.'¢J_¢J_¢

I
± .olo.

.390"

plN   rosiTION   (SEE   piN   DETAiL)

5 -TO®y!®  TRAI`s.
GRAY   GLASS

J    L.25:;oso.

QUICIt   REFERENCE   DATA

Electroluminescent
Multi-Numeric Display
5 Digit

Z,soeggmfn:Beesci|gmna|points
.75" Cbaracter Height

gir¥lgEg?e::#enwing
Fast Switching Speed
Very Low  Power Consumption
Minimal  Catastrophic  Failure

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FAI.LS,  NEW  YORK
Prebared  a!nd  R;ele4Ied  By TI)e

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

I)ECEMBER,   1963

PAGE  1  OF  2
File  Under

ELECTROLUMINESCENT  DEVICES



®

PIN  DETAIL

-.094`'|-XXXP BOARD

SYLVANIA

TmH
PAGE  2

'r--.-

..:=';,A.+-
I

i:.i::.I-+tt-.-.265"

No.  1299R Clip Pin

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

Ce20®I /
.&

7/
d2

•.

Ice           200           300          400
VOLTS  RMS   SINE   WAVE

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307

BFtowN

TRANSFORMEP-STANCOR    A-3856

TYPICAL  SPECThAL  ENERGY
EMISSION  CHARACTERISTICS

£3)

Ce20®2

\€/

/ \
4cO       450        500        550       600        650        700

WAVELENGTH   IN    MILLIMICRONS



RERERERERERERE

RERERERERERERE
REffiffiENREREffi

Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

RERERERERERE

MECHANICAL  DATA

........    Glasssubstrate;Neutral
Density ;  70 % Transmission

..........  SeeoutlineDrawing
•........... No.1299Rpins;

K46-1101  Clips
.................   Any

MAXIMUM  RATINGS

Ee#ksY:1|ttaagee  (Sin.e iv;v;,  .   :   :   :   :   :   :   :   :   :   :   :   :
Peak Transient Voltage

(Not to Exceed 0.5  Cycles at Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

Eroe::re?iE.N.uric;ic.)   .    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Current  (Per Numeric)     ..............
Power  Factor      ..................
Light  output     ..................

420  Volts
300 Volts

500  Volts

250 Volts
400 cps

7mw
150 #a
0.2
10 Ft.  Lamberts

NOTES:
a                 1.  It iwecounmended tb¢l this device I)e ofierated f ron a rminimun Source ianpeddnce of 27K ohms.

2.  The two comunon comector Pim Sbould be tied togetl3er.

1r-±1 I- .384

iDa+'11a00
A

.o

\

t.-70 a/a  TftANS.OBEYOLAS8i;Oo?.i+;E-ELff:o0o0o0o0o0IffiI R

I-                                                                                 e.eo®.  =.o!o                                                                  '   -
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Oum  REF[RENc[  DATA

:|t=rs.y|l#:iaes:g:,enN=:fi.isd?s:
pe[rasy.deEfaccehfe::u:Lneg:%,:£cgh£::af:

::::bL;°tfhrdu£SpgL:yfnT8h:hed::i::
features wide viewing angle .and
very   low   power   consumption.
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Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density ;  70 % Transmission
..........  SeeoutlineDrawing
...........     No.1299Rpins;

............   ¥f6-.11.01.CAi:;

MAXIMUM  RATINGS

Re#ksv3[[ttaagee  tsfn.etv;v;, .   :   :   :   :   :   :   :   :   :   :    :   :
Peak Transient Voltage

(Not to Exceed 0.5  Cycles at Operating Frequc.ncy)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage     ..................

Er.e::re?s!rN.urn.;ic.)   .    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Current  (Per  Numeric)     ..............
Power  Factor      ..................
Light  output     ..................

®

420  Volts
300 Volts

500 Volts

250  Volts
400 cps

7mw
150 „a
0.2
10 Ft.  Lamberts

NOTES:
1.  It is recom7nerided tl]al lbis device be operated from a unirlima7rl Source impedance of 4]K obmS.

2.   All  Six  com7rion  connector  I)im  Sbould  be  tied  togelber.

9. 3 7o" ± .03o.

E]oDODODoOoDODOD±
a, a                                                                              F2.FORMICA    XXXP-36

70®/a   TRANS.

6BAY  GLASS

Pali l`:,.:;:.:;a:.;::.:.:::,I):i:.:..:,:i:i;:`._:.`:.,J':,;-i.:::tl`i`:,-i.:.:,.,)::.:`.:.`:!J,.i:._:.`:;J`i},.::.-:i,;!:i;i:.:.:;;C.:-i,-,a._,i,_,,'''._{,b
I1            '`S'-_ -                                    ,.I,                                         ,,-'                                          '±.                                         -`-.                                          ``~

TI L%.                                                             piN-i299R-2    ~.::
SI+-®or-.i

.2135" ± .o3o.

±o'd
.45r

Ouim   REFERENCE  DATA

The   Sylvania   Type   NU79A   is
an     electroluminescent     multi-

i::?%e,;;:i:dr!S£:I:asysa£::d::£EC=ec.fig::f

iEh:giL%°gvdft];8e:t::;:=§::::ii::;::£:
i:ifuraengLea=eirnyi=oalcgtoa;terro::ic-
sumption.

SYLVANIA
ELECTRONIC  TUBES

A  Divf sjon  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDa;red  arLd Rieleased By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

OCTOBER,  1963

PAGE  I  OF  2
F;le Under

EI.ECTROI.UMINESCENT  DEVICES
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Construction      .   .

Dimensions        .    .
Basing....

Mounting Position

REREERE-ffl

RERERE

RERERERERERE

RERERERE
RERERERERERERE

MECHANICAL  DATA

........    Glasssubstrate;Neutral
Density ;  70 % Transmission

sNe:(:Z4;;;-i:g:|rfcTj;:i

MAXIMUM  RATINGS

::¥:StfeL::t;a§ee:Et:S¥e:efja¥:5V:,yc]esatoperatLngFrequency,

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          ....................

:I:eE::ii¥,|s;gF=::StsE.:ire:.:z,::i,    .   :   :   :   .   :      :   .   :   .   .
Power  Factor      .....................
Light  output     .....................

420 Volts
300 Volts

500 Volts

OulcK   R[FERENC[   DATA

Electroluminescent

fl!E::T:grericDisplay

:4tosegg=eBte::Signpoint
Letters   of   Alphabet   +    Some

1;JS¥E:foal;terHeight

&8gep%:gpees;:enwing
Parallax Free
Fast Switching Speed

Xei:yimLa?wca::sire:pfiocnsF=::I:on

250 Volts
400 cps
0.26 mw
500 „a
0.2
10 Ft.  Lamberts

NOTE:
f`               1.  It iwecommended that ibis device be operated froan a miniunun source impedance of 27K obm§.

J     L.i35„±.oioo

RE

I

Aa
FE DCB00000

H Ga a
NMLKJ00000

OFZ
PaI CND0- SYLVANIA

ELECTRONIC  TUBES
A  Division  of

Sylvania  Electric  Products  Inc.

plcrmE  TUBE
OPERATIONS

SENECA  FALI.S,  NEW  YORK
Prebared and R:ele4Ied By Tb.

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

DECEMBER,   1963
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SYLVANIA

AN101

PAGE  2

PIN  DETAIL

-.094"i-XXXP BOARD

No.1299R Clip Pin

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

C®20®l /
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lco           200           300           4cO
VOLTS  FiMS   SINE   WAVE

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N 307

BrowN

TRANSFORMER-STANCOR    A-3856

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS
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/ \
4sO        500         550        COO         650        700

WAVELEN6TH   IN    MILLIMICRONS



Construction      .   .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing

:   .....   :   :   :   : T°(±24969.|i§i`PFl;;:i

MAXIMUM  RATINGS

Re#ks%|,ttaaggee  (:in.e iv;v;,  .   :   :   :   :   :   :   :   :   :   :   :   :
peak,Er:tn:;eEtxcve:`dtao::cyc|esatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          .................

|r:e!::iix,|s;g;=:istsE.Eire:.;z|i:i,    :  .  .  :  :  .  .
Power  Factor       ..................
Light  output     ..................

420 Volts
300 Volts

500 Volts

250  Volts
400 cps
15mw

200 „a
0.2
10 Ft.  Lamberts

NOTE:
F`               1.  It i] recommended lbat lbis device be operated f rom a minimum; Source i7ripedance of 27K obm].

I

OA

OF80

OG

ONJO

ORpo

CND.

e-

QUICK   REFERENCE   DATA

Electroluminescent
Numeric Display
1  Digit

Ztsoeggmfni)%Sigfpoint
1" Character Height

&#X:g?ees+¥enwing
Parallax Free
Fast Switching Speed

XeirnyimLa?wca::s¥re:pfiocnsF=::I:on

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Iac.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDared and Relealed By The

TECIINICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

DECEMBER,   1963

PAGE  1  OF  2

File Under

ELECTROLUMINESCENT  DEVICES
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PIN  DETAIL

-.094'|-XXXP BOARD

SYLVANIA

NU101

PAGE  2

'r.---

::++A.+-E±
i:.i;;"-itt-r-.265.'

No.1299R Clip Pin

I.IGHT  OUTPUT VS.
VOLTAGE  AND  FREQUENCY

Ce209' /
.&

7// e92

60

I co           200           300          400
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TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N SOT

BROWN

TRANSFORMED-STANCOR    A-3856

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.
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^.s`1\m[ry       engineeringtl
Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA

........    Glasssubstrate;Neutral
Density;  70 % Transmission

..........  SeeoutlineDrawing

...........      No.1299Rpins;
K46-1101  Clips

•................    A;ny

MAXIMUM  RATINGS

Re#ks%|,ttaaggee  (;in.eiv;v;, .   :   :   :   :   :   :   :   :   :   :   :   :
Peak(£r;tn::enEtx¥e°e[£a8.e5cyciesatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          ............

5[.e!:.e?itrN.uine;ic.)   .   :   :   :   :   :   :   :   :   :
Current  (Per Numeric)     .........
Power Factor      .............
Light  output     .............

.    .    .    420Volts

.    .    .    300Volts

.    .    .    500Volts

250  Volts
400 cps
15mw

200 „a
0.2
10 Ft.  Lamberts

fi     NOTES:
1.  It is recommerided tbdt this deuice be operated from a mirlimum Source impeddrice of 33K ohms.

2.  The  two  co7ri7ri,on  counector  Pim  Sbould  be  tied  together.

i offffHB«oBOBl+I
II+ L±.                      BLACK   ANODIZED  FRAME `                          L5o8-J

I

® `~\--a:-®T:\\\   {\o--o-o-`:\\\   `\:\o--o-o-`\ \         o\\oFo`\
\                     \       \                      \      \                     \

\\       OPJO:,,8\\:       o     ~\,o\       o    _,\ON0\\00\\

I

J#.L                                           J#.L

§YLYENIA

Hul03A

QUICK   REF[RENC[   DATA

fnheefgivra.n|i=T#se.e¥-i32|!ri:

I:shifc:aa§r:::o:Vi:i::h;;::i¥gdeL:€Lit:
features    wide    viewing    an.gle,

::rdym::rmaf:¥t:rstr:°pnhsi:¥apfi]u°r::

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prefiared  a7id ReleaJed By The

TECHNICAL  PU13LICAIIONS  SECTION
EMPORIUM.  PENNSYLVANIA

JUNE,   1963
PAGE   1   OF  2

File Under
FT FrTT} nT I TMTTUF<rFNT   TIFVTrF<
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RERERERERERE
fflRERERERE

Construction      .   .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing
...........     No.1299Rpins;

K46-1101  Clips
.................   A;ny

MAXIMUM  RATINGS

Re#ksvo.I,ttaaggee  (sin.e iv;v;) .   :   :   :   :   :   :   :   :   :   :   :   :
Peak Transient Voltage

(Not to Exceed 0.5  Cycles at  Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     .................,

5[.e::.e?StrN.uie;ic.)   .   :   :    :   :   :    :   :    :   :    :    :   :    :   :
Current  (Per Numeric)      ..............
Power  Factor      ..................
Light  output     ..................

420 Volts
300  Volts

500 Volts

250  Volts
4:: Lpwi

200 va
0.2
10 Ft.  Lamberts

NOTES :
ffa                  1.  Il iwecornmended that tbiS device be operated f ron a minimum Source impedance of 2]K olms.

2.  The two  common  connecior  Pim ]bould be tied logelber.

+rtil
5905.'±°3°.i.368"±°'°.

]B:oRDOE]oDOD 70%  TRANS.  GREY

XXXP    BOAFiD

.2 70"  NOW.

ia.i299R    clip piN   (.o52" D.)

QUICK   REFERENCE   DATA

:lt:tfgi=niinae:cyepn:¥ml:r:cisd:sn-

:e;r;S:;bdL;E!o:Cfir:j°:f:;t;Ey::;::e!]:8:I;i;i:
features wide viewing angl.e and
very  low  power  consumption.

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebared  and RieleajSed By Tl]e

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MARCH,   1963
PAGE   I  OF  2

F;le Under

ELECTROLUMINESCENT  DEVICES
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LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY
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0              loo           200           300           400
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>.
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/ \
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_i
•OO8JLf

BROWN

TRANSFORMER-STANCOR    A-3856
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RERERERERERERE

Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

RERERERERERERERERERERERE

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density ;  70 %  Transmission
..........  SeeoutlincDrawing
...........      No.1299Rpins;

............  T4.6-:1?`.Ckpn;

MAXIMUM  RATINGS

Rerfuks#taaggee  (Sin.etv;v;,  .   :   :   :   :   :   :   :   :   :   :   :   :
Peak Transient Voltage

(Not to Exceed 0.5  Cycles at Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

Eroe::re?i!rN.urn.;ic.)   .    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Current  (Per Numeric)      ..............
Power  Factor      ..................
Light  output     ..................

420 Volts
300 Volts

500 Volts

250 Volts
4:: LPwi

200 4,a
0.2
10 Ft. I.amberts

NOTES:
1.  11 is recom!mended tl]at lbis device l]e o|)erated from a minimum ]ource impedance of 22K ohm$

2.   All  lbree  coirimon  connector  Pins  §bould  be  tied  togelber.

i rfa.
Ifa.ti.L

I

t;,:t::.::.:,)t:,:'::\)..tit_::,)(,,:_::,,.)..fi:l®-::A;f::.®-l`:,\)

b'
T_ *  1299R    CLIP  PIN   (.052-D.)

Qulolt   REFERENCE   DATA

i;s:ir::cy!]:V:af;:ifs8Tfy:I:::t¥nf]£:S;::;c::
isunc#rasbLoeth°rfug:Spiaz:n8evti::
features wide viewing angl.e and
very  low  power  consumption.

SYLVANIA
ELECTRONIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDared and Rjel€d;led By The

TECHNICAL.  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

MARCH,  1963

PAGE  1  OF  2
File Under

EI.ECTROI.UMINESCENT  DEVICES



LIGHT  OUTPUT  VS.
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BROWN

TRANSFORMER-STANCOR    A-3856



Construction      .   .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA

........    Glasssubstratc;Neutral
Density; 70 % Transmission

..........  SeeoutlineDrawing
•...........     No.1299Rpins;

K46-1101  Clips
..................   A;ny

MAXIMUM  RATINGS

Rerfuksvo.I,ttaaggee  (sin.etv;v;) .   :   :   :   :   :    :   :   :    :   :   :   :
peak(Er;tn::eEtxcve:1dtao::cyc|esatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

Er.e::re?StrN.urn.;ic.)   .    :    :    :    :    :    :    :    :   :    :    :    :    :    :
Current  (Per Numeric)     ..............
Power  Factor      .................,
Light  output     ..................

420 Volts
300 Volts

500 Volts

250 Volts
400 cps
15mw

250 „a
0.2
10 Ft.  Lamberts

NOTES:
r`                 1.  It iwecommended that this device be operated f tom a miniunun source i7ripedance of loK ohm.

2.   All  fttye  com7non  counector  Pim  Sbould be  tied  together.

QUICK   REFERENCE   DATA

:Lt:f#::n££naesTcyepn:FTunLeofcfsd:s:

:e;r;s:;bd|;E:icfir:u:o:f;,F:E,:#|:g:I;¥:
features wide viewing angl.e and
very  low  power  consumptlon.

SYLVANIA
ELECTRONIC  TUBES

A  Divisiofl  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Pre|>ared and Reha]ed  By The

TECHNIC;AL  PUBLICAITIONS  SECTION
EMPORIUM,  PENNSYLVANIA

SEPTEMBER,   1962

PAGE  1  OF  2
File Undr

ELECTROLUMINESCENT  DEVICES
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C€209' /
'.

.
..

•..a/ DS9

290

60

loo           200           300           400
VOLTS  RMS   SINE   WAVE

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

C®2092

:§/ \e/

/ \
400       450        5cO        550       600        650        700

WAVELENGTH   IN    MILLIMICRONS

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N SOT BLUE

•008  JLfRED
Lco¥

_I
•OO8JLf

BROWN

TPANSFORMER-STANCOR    A-3856

VOLTS   rms
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Construction     .   .

Dimensions        .   .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density ;  70 % Transmission
..........  SeeoutlineDrawing
•..........     No.1299Rpins;

............   ¥f6-.11.01.CAi:;

MAXIMUM  RATINGS

RefiksY:l|ttaaggee(sin.eiv;v;)
Peak Transient Voltage

(Not to Exceed 0.5 Cycles at Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage         ............

:I:e!::!ix,|s;g;=::;,sEEire::z,::i,.  :  .  :  :
Power Factor      .............
Light output     .............

.    .    .    420Volts

.    .    .    300Volts

.    .    .    500Volts

250 Volts
400 cps
35mw

700 „a
0.2
10 Ft.  Lamberts

n      NOTE:
1.  It is recormmended tb¢t this deuice be operated from a 7ninirmum ]ource im;Pedance of 33K ob7ri] .

-70%  TRAMS.   ORAY  Ol^SS

xxxp  BOAro
fa.| b1R.

30"

OA

OFOe
3.0

OC
giv

ONOJ

OROp=e

L.2#   hal oap pi"oce.ou         1

ouicK  nEF[RENCE  DATA

:nheeLsey:vraoTfj::g:enT;:2L:Lerj:

i:g:::i::I::,s::;!e;r:i:;ggil:tilt::I¥;;:it:
Le::rmeasic¥tfads:ro;£hei¥£fnargiuraengied'
very low power consumption.

SYLVANIA
ELECTRONIC  TUBES

A Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALI.S,  NEW  YORK
PreDared and Released By Tb€

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

JUNE.   1963
PAGE  1  OF  2

Fih Under

ELECTROLUMINESCENT  DEVICES
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DESCRIPTION
The  SD150 combines  an incandescent  lamp  and  a  photoconductor  into  a gating  device

3e€£g::?ct|Oev:pseraa::'gnatce:n|:gft[;Oo|tawg£:hAt€etos?hte76e[:[cat::iaut£:.nes]:e::c,Cap:sp!:wvO[tage

MECHANICAL  DATA

Outside  Diameter      ...............

¥:£gsht  (APprox.)     ...............
Lamp  (.003  Dia.  Platinum)      .........
Photoconductor  (.003  Dia.  Nickel)        .....

RATINGS  (Absolute Maximum Values)   (25°C)
Breakdown voltage  (withELLamp in series)      .    .    .
Incandescent Lamp  current     ...........
Incandescent Lamp  voltage         ..........

TYPICAL  OPERATING  CONDITIONS

i::::::::!::::jii:::::::=E:;!k:!I:#:a::::

OUTLINE-SD150

0.1  Inch
0.01  Gram

% Inch
% Inch

700  Volts  P-P
7Ma

1.4  Volts

5.5  Ma
1.0 Volt
10 Megohms

5000 Ohms

QUICK   REFERENCE   DATA

DC to AC Gate
Low Power
Small  Size
Light Weight

LEADS

E#o=opfatj:tuo:_Nickel

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  DIVISION

SENECA  FALLS,  NEW  YORK

A Tecbn;cad  Pul]l;ca;I.loll

MAY,  1964

PAGE  1  OF  2
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LIGHT  RESISTANCE-TYPE  SD150

EEREEi'-_I  -      in

10             20            30            40                    0          I       2      3      4      5      6      7      8
Ei  ( Volts  D.C)-                                               Lamp current I2 (rna D.C.)-

Photoconductor  current vs. Drive                                   Photoconductor  current  vs. Lamp  current

EE



REREREREREREREREREREREunmaREunRa

RERERERE
RERERERERERERE RERERE
ri----

Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing
...........     No.1299Rpins;

............  =4.6-:I?I.Ckpn;

MAXIMUM  RATINGS

:|#:S(|riL:iti:%e:t{:#e:ita¥;V:}cLesatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS volrage     .................

:r:eE:#iH|ie:gej=netns',:ienrgr:g|e:de,:,.   :   :   :   :   :   :   :   :
Power  Factor      ..................
Light  output     .................,

NOTE:

420 Volts
300  Volts

500 Volts

250 Volts
400 cps
20mw

375  pa
0.2
10 Ft.  Lamberts

F\             1.  Itisrecormendedtbat tbi] detyicebe operated f ron dminimun §ourceimpeddnce of loKobms.

-70 %   TRANS. CRAV  CLASS

a- rJa-\
i±.010.•390.t.alfff

R

06ND.

±.0,0--.lso,

=±xxx-o^RD-

OA

OF   OE   OD  OC   08

OHOG

ON  oM  Or   oit   OJ

OFi                                      OP

CND.

RE

I+     \#1299 R  CLIP  PIN   L052"D)

QUICK   REFERENCE   DATA

;i:ie:i;;.:;:i:iiei:Eipi;e:.:i:€i:a:r;:i;:

;e:I:i:!:i,:i:jd;rb:o:I;I?:Eaijunr:e:!ii
tion.

SYLVANIA
EI.ECThoNIC  TUBES

A Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebd;red  a;rid RIlea+ed  By Tbo

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

MARCH,  1963

PAGE  1  OF  2
File Under
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LIGHT  OUTPUT  VS.
VOLTAGE  Ar`ro  FREQUENCY

C®209' /
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/
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•.

loo           200           300           400
VOLTS   RMS   SINE   VIAVE

CURRENT  VS.  FREQUENCY
DATA  SHOWN  FOR  AVERAGE  SEGMENT

AT  220  VOLTS  RMS
c6eooo

/
4cO        8cO       1200      1600     20cO

FBEOUENCY   IN   CYCLES   PER   SECOND

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

8,£>)

Ce20®2

\'/

/ \
450        500        550       600        650        700

WAVELENGTH   IN    MILLIMICRONS

AVERAGE  SEGMENT  IMPEDANCE  VS.
VOLTAGE  AND  FREQUENCY

Iii= too

ce2oeo

~

'OOo ~
20 ~

50       loo      150     200     250     300

VOLTAGE   IN   VOLTS   HMS

POWER  VS.  FREQUENCY
DATA  SHOWN  FOR  AVERAGE  SEGMENT

AT  220  VOLTS  RMS
:.-.

/
0             4oo        800        12cO       16cO      2000

FREQUENCY   IN   CYCLES    PEB    SECOND

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307

BFtowN

Tf}ANSFOBMEPl-STANCOR    A-3856

®



Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA

........    Glasssubstrate;Neutral
Density;  70 % Transmission

..........  SeeoutlineDrawing

...........      No.1299Rpins;
K46-1101  Clips

•................    Any

MAXIMUM  RATINGS

Re#ksv:l|ttaagee  (sin.etv;v;)  .   :   :   :   :   :   :   :   :   :   :   :   :
peaktEr;tn::eEtxcve:Ltao¥;cycLesatoperatjngFrequency,

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

:I:eE::iiH|se:geg=;etns.t;.Ee;rgr|;::de,d, :   ;   :   :   :   :   :   :   :   .
Power  Factor      ..................
Light output     ..................

420 Volts
300  Volts

500  Volts

250 Volts
4:2 Lpiv

250 pa
0.2
10 Ft.  Lamberts

NOTE:

Ch              1.  Itisrecommendedtbatibis deuicebe operated f ro77i amini7nun Source impedance of loKobm.

QUICK   REFERENCE   DATA

:nheei:y:¥:Efi:gspceen¥UnL:Leri:

•::;:::;:::i;o:::;,:£:ai::;!a!1:::i:;;:O:i:t:

im:::sfm:slec;jia¥r:I:Lei:Tfn:g:ur:e:v:i:ce:
very   low   power   consumption.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDd;red  a;rid ReleaSed  By TbG

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MARCH.  1963

PAGE  1  0F  2
File Under
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LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

Ce20®l /
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I co            200            300           4cO
VOLTS  BMS   SINE   WAVE

CURRENT  VS.  FREQUENCY
DATA  SHOWN  FOR  AVERAGE  SEGMENT

AT  220  VOLTS  RMS
CC20®O

/
400        8cO       1200      1600     20cO

FREQUENCY   IN   CYCLES   PER   SECOND

TYPICAL  SPECThAL  ENERGY
EMISSION  CHARACTERISTICS

S£>)

Ce20®2

\s`

/ \
4cO        4sO        5cO        5sO        coo        650        7cO

WAVELENC"   IN    MILLIMICRONS

AVERAGE  SEGMENT  IMPEDANCE  VS.
VOLTAGE  AND  FREQUENCY

Iiii= too

Ce20e®

\

loot) ~
2000 ~

50       loo      150     200     250     300

VOLllAGE   IN   VOLTS   RMS

POWER  VS.  FREQUENCY
DATA  SHOWN  FOR  AVERAGE  SEGMENT

AT  220  VOLTS  RMS
cezoee

/
0              400         BOO         1200        16cO      2000

FREQUENCY   IN   CYCLES    PER    SECOND

TYPICAL  ThANSISTORIZED
POWER  SUPPLY

SYLVANIA
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BFiowN

TftANSFORMEP-STANCOR    A-3856
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Construction      .   .

Dimensions        .   .
Basing....

Mounting Position

RERERERE
RERERE

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing
...........     No.1299Rpins;

K46-1101  Clips
.................   Any

MAXIMUM  RATINGS

Re#ks#taagee (Sin.etv;v;) .   :   :   :   :   :   :   :   :   :   :   :   :
peak(Er:tn::eEtxcve:|tao:;cyc|esatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

:I:eFr::iiyhiies;eg:;etns.t:.gen;gri;::de,;, :   :   :   :   :   :   :   :   :   .
Power  Factor      ..................
Light  output     ..................

420 Volts
300 Volts

500 Volts

250 Volts
400 cps
15mw

300 Ha
0.2
10 Ft.  Lamberts

NOTE:

f`            1.  Il is recounm;ended that tlJis device be operated fron a miniunun source impedance of loKobm§.

r-,7ac"±

if-_J-i-=TF

;,,;{;`z'
-=,'J!.-a-?}`'
'8,,/

/EL_)-
a CND.

J     L.Iso"±.a,a

II '61 Ii.I
OA

J

OF          OL           08

OHOC

ON0

OROP

CND.V £
1299R   CLIP   PIN   (.052"D.I

QUICK   REFERENCE   DATA

:nhee?eyivra.niamTnyeps:eFT:::Ae.i:

I;::¥fii::::jj.;.:£:ai::;!i':::ijiji¥

tfrsfm:slec;:ia¥ro.'jiiei:Tfn:g:ur:e:?iice:

very   low   power   consumption.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Iflc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Pre|)ared  a;r)d Relea;!ed  By The

TEC:HNICAL  PUBLICATIONS  SECTION
BMPORIUM,  PENNSYLVANIA

MARCH,  1963

PAGE  1  OF  2
File Under

ELECTROLUMINESCENT  DEVICES



I.IGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

Ce20®' /
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I co           200           goo           400
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CURRENT  VS.  FREQUENCY
DATA  SHOWN  FOR  AVERAGE  SEGMENT

AT  220  VOLTS  RMS
ce2ogo

/
400       800       1200      1600     20cO

FREQUENCY   IN   CYCLES   PER   SECOND

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

Ce20®2

8SO/ \v/

/ \
cO        450        5cO        550        6cO        650        700

WAVELENG"   lN    MILLIMICRONS

AVERAGE  SEGMENT  IMPEDANCE  VS.
VOLTAGE  AND  FREQUENCY

Iii= too
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Construction

Dimensions
Basing         .

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
.......... SeeoutlineDrawing
............  No.1299Rpins

(K46-1101  Clips)
•................    Any

MAXIMUM  RATINGS

Re#ks%|,ttaaggee  (Sin.e iv;v;, .   :   :   :   :   :   :   :   :   :   :   :   :
peaktfr;tn:;cE[xcve:Ltao::cyc[esatoperatfngFrequency,

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          .................

5r.e!:.e?sErN.uine;ic.)   .    :    :    :    :    :    :    :    :    :    :    :    :    :    :
Current  (Per  Numeric)      ..............
Power  Factor       ..................
IJight  output      ..................

420 Volts
300 Volts

500 Volts

250 Volts
400 cps
15mw

300 „a
0.2
10  Ft.  Lamberts

NOTES:

a                1.  It_is r.ecoyirnended lbat this device b.e operated fron a minimum source impedance of loK obm].
2.  Tie  both  com7rion  comectorf  together.

65o6'±T263n±O'O

'1 r*                                                                    #.b25909ORD,p*.N

32

I

'7.IJc_4T25d± a;I

.2

oA                        oA                                            oA                        oA

rfF      cf)     c|&    clF      cfD      rfJ                       r)F       cJ,®      c,f4    J       rIJJ      rljJ

cfJ^    rf®              cIJ^     r>f`              o              cl"     cfS              r">"     o®

ci"            c}    ci"            c)                   c"            ct    c"            .¢J
®P                     rf                                     oP                     rf

CND                                                                                                   OND

iiiii=`                                      `Ziiiiiiiiiiiiiiiii
''D63020

OulcIt   REFERENCE   DATA

EL Nuneric Display
4 Digit Nuneric
9 Segment Design

F##,hi:Between Digits  2  and  3
11/2"  Character Height
Wide   Viewing   Angle   Parallax

Free

!:srtys::t:hipnogwsefeecdosnsumption

S£=ipmaaTgaetsaisE:ophicFai|ure

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PI.e|Iared  d!nd Relealed  By The

TECIINICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

OCTOBER.   1963

PAGE  1  0F  2
File Under
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SYLVANIA

NU154A
PAGE  2

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

C®20®l /
I

•d3.
..

.`/ Dg)

2!d2

..

I co           200           300          400
VOLTS  FiMS   SINE   WAVE

TYPICAL  SPECTRAL  IINERGY
EMISSION  CHARACTERISTICS

>.

cezoo2

.,£/ \s/

/ \
4cO        450        500        550        6cO        650        7cO

WAVELENGTH   IN    MILLIMICRONS

TYPICAL  ThANSISTORIZED
POWER  SUPPLY

SYLMANIA
2N307 BluE
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LO?a

i 0

-
'OO8JT

BROWN

TPANSFORMER-STANCOR    A-3856

VOLTS   rms
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®



RERERERERERE

RERERERERERE
RERERE

`                                                                                                                   .                       --:

RERERE
...,......             `...

Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

RERERERERERE

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density; 70 % Transmission
..........  SeeoutlineDrawing
...........      No.1299Rpins;

K46-1101  clips
•.................    A;ny

MAXIMUM  RATINGS
Peak  voltage      ..................

RMS voltage  (Sine wave)      ............
Peak Transient Voltage

(Not to Exceed 0.5  Cycles at Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          .................

Frequency...................

Power (Per Numeric-All segments Energized)      .   .   .
Power Factor       ..................

Light  output     ..................

420 Volts
300 Volts

500 Volts

250-300 Volts
400 cps
18mw

0.2

10 Ft. Lamberts

OUICIt  REF[R[NC[  DATA

TLtectfg:::njfnaesTcyepn:FTunLe5r€cfsdfsn.

g|agr:.ev£Ecaecfea;rtfhne86"a;'g.St:af:

::::b.I:,P:hdisp!;yj.ng the  nun-

n NOTES:
1.  It is recommerided tb¢l this deuice be operated from a 7r}inimun Source impedance of 10 K-ohms.

2.   All  three  com77ion  counector  Pins  Sbould be  lied  together.

SYLVANIA
ELECTRONIC  TUBES

A Division  of
Sylvania  Electric  Products  lnc.

plcTURE  rtyBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDar€d and BJeleased By The

TECHNICAI.  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

JULY,  1963
PAGE  1  OF  2

Fib Uns
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LIGHT OUTPUT VS.
VOLTAGE  AND  FREQUENCY

SYLYANIA

NU156
PAGE  2

C®20®' /
.

•1

•.I

/
RI

•.

0              I co           200           300          400
VOLTS  "S   SINE   VIAVE

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

E3)

Ce20®2

\§/

/ \
4cO        4sO        500        550        COO        650

WAVELENCTll   lN   MILLIMICRONS

TYPICAL  ThANSISTORIZED
POWER  SUPPLY

S¥NM§87A

BROWN

TRANSFOF"ER-STANCOR   A-3856 e



RERERERERERE

Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
.......... SeeoutlineDrawing
...........      No.1299Rpins;

K46-1101  Clips
•................    Any

MAXIMUM  RATINGS
Peak voltage     .....
RMS Voltage  (Sine Wave)

420 Volts
300 Volts

Peak Transient Voltage

(Not to Exceed o.5 Cycles at oper`ating Frequency)     .    .              500 Volts

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          .............
Frequency...............

Power (Per Numeric-All Segments Energized)
Power Factor       ..............

I-ight  output     ..............

250-300 Volts
400 cps
18mw

0.2

10 Ft. Lamberts

fp`,      NOTES:
1.  It is reco7rim;ended tb¢l this device be operated from a uninimun !ource impeddace of 10 K-ohm;I .
2.   All  three  com7M;on  conneclor  Pin]  Sbould be  tied  together.

±.oso.

ra_i +.
A

IQ:B:o0oDoOoOoOoOA
Ft

±.a.390:,O'J

' ::i®e`d,   i_: `®\,   t:i:`®\,  t,_®: i,\   i-®: t\,   t:_: `d,  (,-: :,,oRY`N_±°Jaf`_®_®JoV`_.°JoV`_®_®JaP`_qL®)®\®`_a_®J®\®i_a_®)  a1B'aa

6ND.,_                                                                                  *
12998   CLIP   PIN   (.052"a)

I •70 e/® TRANS.

GREY  CLASS

OUICIt   REF[RENOE   DATA

:I::rsgi:nifnaesTcyepn:¥mLe5r?c£Sd)?s:

i;;:ar£:;;:;:ct:;cr:i:G[;;t]¥g;:w§,:g]:i:

SYLVANIA
ELECTRONIC  TUBES

A  Divisioa  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Preoared arid Tkel¢ased By The

TECHNlcAL  puBLlcAITONs  sEcrloN
EMPORIUM,  PENNSYLVANIA

JULY,  1963
PAGE  1  0F  2
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SYLVANIA

NU157

PAGE  2

LIGHT OUTPUT VS.
VOI.TAGE  AND FREQUENCY

Ce20®l /
.d'

..
...ZI/

RI

I co           2cO           300          400
volts Fws  slNE  wAve

T¥plcAL spECThAL ENmG¥
EMISSION  CHARACTERISTICS

E})

Ce20®2

\§/

/ \
400        4sO        500         550        COO         650        TOO

WAIVILENCTIl   lN   MILLIMICRONS

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307

BcOWN

TRANSFOPMEB-STANCOR   A-3856



Construction     .   .

Dimensions        .   .
Basing....
Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing
............      No.1333Pins
•................   Any

MAXIMUM  RATINGS

Re#ks%|,ttaaggee  (sin.eiv;v;) .   :   :   :   :   :   :   :   :   :   :   :   :
peak(Er:tn::eEtxcve:itaog;cyc|esatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

:I:e£:I:#erAi£:a;¥jui:rc[rc[):):  .  :  :  :  :      .  .  :  :
Power  Factor      ..................
Light  output     ..................

420  Volts
300  Volts

500 Volts

250  Volts
400 cps
20mw

375  qu
0.2
10 Ft.  Lamberts

NOTES:

Gh          ]i.]':i`ir;::::::::::: tc%:e%;osrdpejv;:e5bb:u°,Pderbdetet:ef ,°ounge;b:rjnjmun J°u"umpeddnce of 5K ohms.

12.SIC,    ±.OJoa

_REDDDDDDD

AL    FFiAME

•39o"±.O,O-

i"-70®/®TRANS.
GRAY   GLASS

a.-XXXP   BOARD

{\:ij::::\.}{®\i:o=\j{o\i;::i\3fi:i:I:i`\j{::;:.::.:\jTii|::.:;\;j{\:I.:.a:`i{:I:a::a?i\;j

No.1333    SOLDER    plN  (.cre5° D.)

OUICIt   REFERENCE   DATA

;n:c£:;J':C;:::I;ris#¥=nie:S::]%:;=;:i;gh£;;

:i,i:.;af::b:ei:b;E=j;?.:n:s:i;::a:e:jj
the  numbers  0 thru  9  and  some

:;.:a:;rl:s;e:-;i::::::1ne:g:l`i,;.:ie:::::uf:i

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvatiia  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prefidred  arid ReledSed  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MARCH,  1963

PAGE  1  OF  2
File Under
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LIGHT  OUTPUT  VS.
VOLTAGE  Ar`D  FREQUENCY

ce209l /
I

d;.
..

..-/ DB

ece
•.

I co           200           300          400
VOLTS  RMS   SINE   WAVE

CURRENT  VS.  FREQUENCY
DATA  SHOWN  FOR  AVERAGE  SEGMENT

AT  220  VOLTS  RMS
ce2ooo

/
4cO        BOO        1200       1600      20cO

FREQUENCY   IN   CYCLES   PER   SECOND

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

ce2092

5§/ \s/

/ \
450        5cO        550        6cO        650        700

WAVELENCTH   IN    MILLIMICB0NS

AVERAGE  SEGMENT  IMPEDANCE  VS.
VOLTAGE  AND  FREQUENCY

Iiii= too

ce2oeo

\

'OOo ~
200o ~

50       loo      150     200    250     300

VOLTAGE   IN   VOLTS   HMS

POWER  VS.  FREQUENCY
DATA  SHOWN  FOR  AVERAGE  SEGMENT

AT  220  VOLTS  RMS
Ce20®O

/
0             400        800        1200       16cO      2000

FPEQUENCY   IN   CYCLES    PER    SECOND

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307

68Jt

I

=2.43
5-

lI-12V  i   6+I
I-

3300 J\

TRANSFOBMER-STANCOR    A-3856



RERERERERERE

DESCRIPTION

E::SP!.746.isba,i::;€;gd£:et[oec::°±ue¥::[esr:::to:i:P[£Zcdhevd£[fgeftc::tnat[an,'nnsgn[[nnt:gsrea::I:::::tj:a
each  character is one inch  in height.    The SD176 contains two symbols,  a "dot",  and an

;',¥:::n.d.:t.e.r':itr:ftTfie.a.ss?I.er',`a¥eptear::.phAof.i.n.pnudtu::;vri:g||v.o:t££:iaTi:Es?efitee3Bii,n.:
an   incandescent   lamp   and   photoconductor   combination,   is   an   excellent   means   for
accomplishing  the  input  gating.

MECHANICAL  DATA

Dimension.....
Basing......
Mounting position       .

.....     2x4x%Inches
Solder  Pins  No.  1333
•......         Any

MAXIMUM  RATINGS
Peak  voltage      ................
RMS sine wave voltage     ...........

?#tToraE:lccenetd#t:gyec|e.s;t.ober.atin;freau.en.cy.)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          ...............

a             §r§e:r;;t:j]±r:t::::ra:rzzn£Ee;:u,t£¢gz:srpo£;g2h,ted,

:I:g¥:F:Fi:;¥ta{#rr4:Z;r°?1:Its :lghted)     .  :  :

4.ooow±°3T2,5.±°'°.

riff::fi  r ---- `,  i ---- `  ,r-~
11/

jff#_i/I____![_

unrlll\

//
//
//
//
//|____J'   |____J   |____J

:,5<:     !n-tfl[E=t|-Eii:+g-,i(i:`3      (:,`'

GBAY  ANODIZED   FRAME

`o:/2:/\      o°   o°        o°   o°        o°   o°
00\o°or/;o°o/8      o°   o°        o°   o°         o°   o°

INPUT     LAMP                                                                                MATf}lx
ooooooo

CND     GNDGND     0                               M                   X           POWER

I

PIN    POSITION    (SEE   PIN

350 Volts
275  Volts
400 Volts

200  Volts
1600  cps

10mw
100 „a
250 mw

3Ma
0.2
15  Ft.  Lamberts

QUICK   REFERENCE   DATA

Readout and Translator
Multi Numeric Display
4 Digits
9 Segment Design

:,,toc2aTa::=Eoelisght
6&:gep#e3i::;gzngle

Parallax Free
Very  Low  Power  Consumption

SYLVANIA  ELEC'IRIC
PRODUCTS  INC.

Electronic Compoaents Group
ELECThoNIC  TUBE  DIVISION

SENECA  FAI.I.S,  NEW  YORK

A Tecbe;cad Publ;cat;on

MAY,  1964

PAGE  1  OF  2

File Under
EI.ECTROLUMINESCENT  DEVICES



SYLVANIA

SD176

PAGE  2

I.

PIN  DETAIL

:3=i"D,A.

111111

No.1333  Solder Pin

GATING  CIRCUIT

)00-A.CD
.C.

COUNTE R
I 2 4 8r+ r- r- -

0' I 0 I 0 I 0 I

SD150I                              D64oll

I

'
'

'
(

'
'

BRIGHTNESS               oCONTftoL
I 0 I 0 I 0- - - -

I 2 4 8
SD150, SD176

TO  PC. MATRIX

®



AN201

Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density ;  70 % Transmission
'      :  :  :  :  :  :  :  ' sNe:(%;;;-i:g:,I;cT:I;i;

•................   A:ny

MAXIMUM  RATINGS

Re#ksv:l|ttaagee (Sin.eiv;v;, .   :   :   :   :   :   :   :   :   :   :   :   :
peak(Er:tn::eEtxcve:|dtao:;cyc|esatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          .................

:I:e!::!i¥,,s;g;=::;,sE.Eire:.:z,i:i,.  :  :  :  :  :  :  :  :  :
Power  Factor      ..................
Light output     ..................

fi

420 Volts
300 Volts

500 Volts

250 Volts
400 cps
70mw

1.4 rna
0.2
10 Ft.  Lamberts

NOTE:
1.  It i§ recounmended tbal lbis deuice be operated frone a ininimurn Source i7ri|)edance of 10K obrn] .

QUICK   R[F[RENCE   DATA

Electroluminescent
Alpha-Nuneric Display
1  Character
14 Segment Design
0 to 9 + Decimal Point
Letters   of   Alphabet   +    Some

iisriiiiali::v:e:::::
Fast Switching Speed
Very Low Power Consumption
Minimal  Catastrophic  Failure

SYLVANIA
EI.ECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

plcrmE  TUBE
OPERATIONS

SENECA  FAI,LS,  NEW  YORK
Pre|dred dmd RIhaiced Br Tb.

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

DECEMBER,   1963

PAGE  1  0F  2
File Under

ELECTROI,UMINESCENT  DEVICES



SYLVANIA

AN201
PAGE  2

PIN  DETAIL

.094"i-XXXP BOAflo

'r----

:8=';,A.+-

F

1L-

L

No.1299R Clip Pin

LIGHT  OUTPUT  VS.
VOI,TAGE  AND  FREQUENCY

c®209' /
.d'

•.

/
RI

•.

lco           200           300          400
VOLTS  "S  SINE  WAVE

®

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307

BcOWN

TRANSFORMER-STANCOR    A-3856

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

£>)

Ce20®2

\§`

/ \
4cO        4sO        500        550        600        650        700

WAVELENGTtl   IN    MILLIMICRONS



RERERERERERERERERE

Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70  % Transmission
..........  SeeoutlineDrawing
...........      No.1299Rpins;

K46-1101  Clips
•................    Any

MAXIMUM  RATINGS

Rerfuks%l,ttaaggee  (Sin.etv;v;,  .    :    :    :    :    :    :    :    :    :    :    :    :
peak(Er:tn::eEtxcve:|taof;cyc|esatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

5r.e::re?;trN.urn.;ic.)   .    :    :   :    :    :    :   :    :    :   :    :   :    :   :
Current  (Per Numeric)     ..............
Power  Factor      ..................
Light  output     ..................

A

420 Volts
300 Volts

500 Volts

250 Volts
400 cps
30mw

600 „a
0.2
10 Ft. I,amberts

NOTES:
1.  It i] reco7runended lbat tbiS device be operated from a miriiinum Source imf)edctace of loK obin].

2.   All foe common counector Pins Sbould i)e tied logetber.

1153o.
+ olo.-ai.                                       - -.365"

oBODODoOoDo
±.0:3J030'

#!832„5IA?,N

OUI"   REFERENCE   DATA

==ee\Sey#raon\£niTnYc=ceeH#n2#er£|Sc

::S::a:Ea;yetdi¥;::pefLa:y:1;I:ig:tic;e::h;|j:
tures   wide   viewing   angle  .and
very   low   power   consumptlon.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prebdired ar)d Rjeledsed  J3y The

TECHNIC;AL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

MARCH,  1963

PAGE  1  OF  2
F;le Under

ELECTROLUMINESCENT  DEVICES



LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

SYLVANIA

NU205
PAGE  2

C®209' /
'
I9,

.
..

Qcic9/ DS9

oO

60

0               I cO           200            300           400
VOLTS   RMS   SINE   WAVE

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

ce2oo2

8,£/ \'/

/ \
4cO        450        5cO        550        600        650

WAVELENG"   lN   MILLIMICRONS

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLMANIA
2N307 BLUE

..8"iRED 25(400

i
0

-
•OO8„f

BROWN

TRANSFORMER-STANCOR    A-3856

50  VOLTS  rms
0CPS



§YIfA«lA

Construction      .    .

Dimensions        .   .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing
..........  No.(±2496?Fi8ijpc1:;:;

•................   Any

MAXIMUM  RATINGS

Re#ksv:||ttaa%ee  (Sin.etv;v;,  .   :   :   :   :   :   :   :   :   :   :   :   :
Peak Transient Voltage

(Not to Exceed 0.5 Cyclc.s at Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage          .................

Eroe::re?f!rN.uric;ic.)   .    :    :    :    :   :    :    :    :    :    :    :    :    :    :
Current  (Per Numeric)     ..............
Power  Factor      ..................
Light output     ..................

420 Volts
300 Volts

500 Volts

250 Volts
400 cps
150 mw
3.0 rna
0.2
10 Ft.  Lamberts

NOTES:
1.  It is recoiunerided that tl]i§ device be operated from a; minimun Source inepedd;rice of loK ob7ns.

2.  Tie  all  eight  co7nmion  couneclors  logetber.

*ul
L*co

+£0`TIN,,erAIJi.-

7Oeyo   TFtANs.

J L.25o±.oeo-

OUICIt   REFERENCE   DATA

Electroluminescent
Multi-Nuneric Display
4 Digits

§!:i:§e:n:a;ie§i;¥;£:|l:g::§2and3
Parallax Free
Fast Switchiflg Speed

#i¥imLa°iwcapt:X::pch?cnsFH#£e°n

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Pi.oducts  Inc.

plcrmE  TUBE
OPERATIONS

SIINECA  FALLS,  NEW  YORK
Prebared and RIhaced By Tb.

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM.  PENNSYLVANIA

DECEMBER,   1963

PAGE  I  OF  2
File  Under

ELECTROLUMINESCENT  DEVICES



SYLVANIA

NU304A
PAGE  2

F
'r-

PIN  DETAIL

.094.'|-XXXP BOAftD

'L-

L_ •-,::..-iL.265..

No.1299R Clip Pifl

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

Ce209I /
•u

.

7/
•`

lco           200           coo          400
VOLTS  RMS   SINE   VIAVE

TYPICAI,  TRANSISTORIZED
POWER  SUPPLY

SYLMANIA
2N SOT

BROWN

TRANSFORMER-STANCOR    A-3856

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

#3)

C®2092

\§`

/ \
4cO       450        500        550       600        650        700

WAVELENGTH   IN    MILLIMICRONS



MECHANICAL  DATA
Construction..........

Dimensions.........
Basing...........

Mounting  position       ......

.    Glass  Substrate;  Neutral
Density ;  70 % Transmission

.   .    .  SeeoutlineDrawing

....     No.1299Rpins;
K46-1101  Clips

•.........   A'ny

MAXIMUM  RATINGS

Re#ksvo.I|ttaaggee  (Sin.e iv;v;) .   :    :   :    :    :    :    :    :   :    :    :    :
peak(£r:tn::eEtxcve:|taof;cyc|esatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

:r:ef::till,,s;g;='::;.sj!;reg':z|i:i,:  ;  :  :  .  :  .  :  :
Power  Factor      ..................
Light  output     ..................

420  Volts
300  Volts

500 Volts

250 Volts
400 cps
160 mw

3.25  rna
0.2
10 Ft. Lamberts

NOTES:

a                 1.  It iJ recommended that this deuice be operated f ron a_minimum ]o"rce impedance of 8.2K ohms.
2.   All frie common comeclor Pim §bould be tied together.

r+jL,97„±.O,O.

QUICK   REFERENCE   DATA

;i:iiei:ii:;i:e!i;e;:i::y!p;i:r:1l::ii;a:rI:i;t

fn:::i:as::x:i:d;.b.o:i:i¥iEa:;..:e:v:iice:
extremely  low  power  consump-
tion.

SYLVANIA
ELECTRONIC  TUBES

A  DivisioQ  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreQaired  and  Released  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MARCH,  1963

PAGE  1  0F  2
File Under

ELECTROI.UMINESCENT  DEVICES



®

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA

AM401
PAGE  2

C6200' /
I

d;

7 ..zl/ Dg)

cQ

•.

I cO            200            300           400
VOLTS  RMS   SINE   WAVE

SYLVANIA
2N307

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

ce2092

:£/ \9/

/ \
4cO        450        5cO        550        6cO        650        7cO

WAVELENGTH   IN    MILLIMICB0NS

I.IGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

BLLJE

•cO8  JlfRED
L2so400

i
-
•OO8JLf

BROvm

TPANSFORMER-STANCOB    A-3856

VOLTS   rms
eps

®



Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density ;  70 %  Transmission
..........  SeeoutlineDrawing
...........     No.1299Rpins;

K46-1101  Clips
I.....,..........    Any

MAXIMUM  RATINGS

Re#ks%|,t,aa%ee  (;in.eiv;v;,  .    :   :    :    :   :    :   :    :    :    :    :    :
Peak Transient Voltage

(Not to Exceed 0.5  Cycles at  Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS  voltage     ..................

:I:eFr::t?i|i|s:g;='::;,sEEire:;z|i:i,:  '  :  .         :  :  :  :
Power  Factor       ..................
Light  output      ..................

420 Volts
300  Volts

500 Volts

250  Volts
400 cps
300 mw
3.5  rna
0.2
10  Ft.  Lamberts

NOTES:
1.  It i] recounmended ll]at tbiS deuice be operated from a 7ninimun Source i7npedance of loK ohms.

2.   All  foe  common  conneclor  Pim  Sbould  be  tied  togelber.

70% TftANS.  GRAY  GLASS

II 4.'86.
I

±'1 LTfi.+.515

A              ,/ F /,//6P'JI-,

L.,97.±.a,O. 1

XXXP   BOARD

+I,,T3oR,o.o-#L rfr.
oA

oFoBo¢oN®JORop

CNDSa-
lNO.1299R   CLIP  PIN  (.052  D.}

QUICK   REFERENCE.DATA

=nhee\Sey#t'o#£"±TnYe=ceenTun4u°n\er\isc

.;i;P::£cths::;[±C:;ahd:e:Cgi:t:i:i:Si4n,t;
Combinations  of  segments  may

B:r:£¥rh::dotothfrour3.a]+£:ed::i::

=]?:::easic¥tfads:ro;£hei¥£fna¥iuraengied'
very  low  power  consumption.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
Prapared and ReleaHed By The

TECHNIC;AL  PUBLICA[IIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MARCH,   1963
PAGE  1  OF  2

File Under

ELECTROI.UMINESCENT  I)EVICES



SYLVANIA

NU401
PAGE  2

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

C6209l /
d;.

•.

/
RI

cQ

60

0              loo           200           300          400
VOLTS  RMS   SINE   WAVE

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

CC2092

5£/ \s/

/ \
450        5cO        550        600        650        7cO

WAVELENGTH   IN    MILLIMICRONS

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307 BLUE

co8„,iRED

025040C

_i

I

-
•008JLf

BROWN

TRANSFORMER-STANCOR    A-3856

VOLTS   rms
0CPS

®



RERERERERERERE

Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing
•..........      No.1299Rpins;

K46-1101  Clips
.................   A;ny

MAXIMUM  RATINGS

Refiks#taaggee (sin.etv;v;) .   :   :   :   :   :   :   :   :   :   :   :   :
peak(Er;tn::eEtxcve:ldtao::cyc|esatoperatingFrequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

:I:eE:::(i|,||S;gis.:;;tsEEj:g.;z|i:i, .  :  ,  :  ,  ,  :  :  :  .
Power  Factor      ..................
Light output     ..................

420  Volts
300  Volts

500  Volts

250 Volts
400 cps
325 mw
5.5  rna
0.2
10 Ft.  Lamberts

NOTES:

F`                 1.  It iwecommended that tbi5 device be operated froan a minimum Source impedance of 6.8K obm].
2.   All fu)e co7rlmon conneclor |Iins Sbould be tied togelber.

70®/. TRANS.  CPAY  CLASS

XXXP   BOARD

I  L.2,2"a
±.0'0,

' +i.
=I     6.i:::q==i I3.B±.o.o.o3o.#L

'

oAoFoE        oD        oC       oBoH®GoNoM®L®K     oJOR.op

6NDS

-.\25Ow±.ceap
lNO.1299R   CLIP  PIN  (.052  D.}

QUICK   REFERENCE   DATA

:nhees[¥J:::i:mTnyepsecenAtN5a°i;hi:

i:¥#:;;:it4:s:esgp#€s:i£:a:;it;£roa:C:

i:fr:ee:a|Eaes|ne:ti:::a:::teehr:sis.Ei:::te;

fen:::i:as::z:i:d;rb.o:i:i¥iTa::ur:e:!iice:
extremely  low  power  consump-
tion.

SYLVANIA
ELECTRONIC  TUBES

A  DivisioD  of
Sylvania  Electric  Products  Iflc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreSared and R!dedsed  By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MARCH,  1963

PAGE  1  OF  2
F;le Under

ELECTR01.UMINESCENT  DEVICES



LIGHT OUTPUT VS.
VOLTAGE  AND  FREQUENCY

SYLVANIA

AN501
PAGE  2

C®209l /
I

di.
•.

Qcic9/ DB
RI

e!c£

60

0              I co           200           300          400
VOLTS  BMS   SINE   WAVE

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

ce2oo2

8#0' \v/

/ \
450        500        550        600        650        TOO

WAVELENGTH   IN    MILLIMICBONS

TYPICAL  TRANSISTORIZED
POWER  SUPPLY

SYLVANIA
2N307

TRANSFORMER-STANCOPI    A-3856



a

RERERERERE

Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density;  70 % Transmission
..........  SeeoutlineDrawing
...........     No.1299Rpins;

K46-1101  Clips
•................   A;ny

MAXIMUM  RATINGS

:|#r°:lit:age:t(Sj:.:ta¥e;V;).  :  :  :      :      :  ....
(Not to Exceed 0.5  Cycles at Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

:I:?.:::(c?yi,,,s;g;=.::;tsiEire:.;z,i:i, :  :  :  ;  :  :  :  ;  :
Power  Factor      ..................
Light  output     ..................

420 Volts
300 Volts

500 Volts

250 Volts
400 cps

0.250 Watts
5.5 rna
0.2
10 Ft. Lamberts

NOTES:
1.  11 i§ reco7rmerided tbd;i ibis deuice be operated fro7n a minimum ]ource impedance of 10K obrrls.

2.   All foe cornrnon comector Pim ]bould be lied together.

70% TRANS.  GRAY  GLASS

XXXP   BOAFiD

+  L.2,2" ±.a,a.

I rfr.
r3,TE.o3o.o"#L

I

oAoFoBo6oNoJORop

GNDS

lNO.1299R   CLIP  PIN  (.052  D.)

Oul"  REF[RENC[  DATA

=nheeisey*[%#£ndTnyeE=en#n5#er££Sc

I;:;j±i;f]::;I:±!joi§t:I::a:9±!§:a§jiita:hli:i:o;5;t;

fine::::eas]c¥tfads:ro;£hei¥£fna¥iuraengied'

very  low  power  consumption.

SYLVANIA
ELECTRONIC  TUBES

A  Division  of
SylvaQia  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FALLS,  NEW  YORK
PreDalred a;rid Rideaed By The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

MARCH,  1963

PAGE  1  0F  2
Pile Under

ELECTROLUMINESCENT  DEVICES



SYLVANIA

NU501
PAGE  2

LIGHT  OUTPUT  VS.
VOLTAGE  AND  FREQUENCY

C®209l /
I

d;.
..

•..a/ DS9

Gee

•.

0              loo           200           300           400
VOLTS  RMS   SINE   VIAVE

TYPICAL  SPECTRAL  ENERGY
EMISSION  CHARACTERISTICS

>.

C®2092
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Construction      .    .

Dimensions        .    .
Basing....

Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density ;  70  % Transmission
..........  SeeoutlineDrawing
...........      No.1299Rpins;

............   ¥f6-.11.01.CAi:;

MAXIMUM  RATINGS

:;¥:s¥ro:I;t:agee:ttsj:.fta¥:ve,...
(Not to Exceed 0.5  Cycles  at Operating Frequency)

TYPICAL  OPERATING  CONDITIONS
RMS voltage     ..................

:I:e£:::(ifi[,s§g;=:;StsE£:ref.:Z[::i)...             :.   :
Power  Factor       ..................
Light  output      ..................

r\

420  Volts
300 Volts

500  Volts

250  Volts
400 cps
450 mw
6.6 rna
0.2
10 Ft.  Lamberts

NOTES:
1.  11 i] recomrriended lbat lbi] device l]e operated from a miiiimum Source impedance of 6.8K obm§

2.   All fix  co7unon  comeclor  Pim  Jbould be tied logelber.

70®/. TPANS.  GRAY  GLASS

e
L.2o2.±.oio.

XXXP  BOARD                               GRAY  ANODIZED

' +i     /FRNI£

bIIil27:.oINOW.i=i
I5.T€±.o3o.30"#L a-A-a
00
FB
00

oGo00NJ

0®ORa-p-a

CNDSa-e-0-0-0-
+.`25o.±.coot

lNO.1299R   CLIP  PIN  (.052  D.)  (21  BEO'D)

§YLyANIA

HUGO

QUICK   REFERENCE   DATA

=nhee\SeY*tao#±iTnYe%en#n6u°m\er££Sc
display   device.      It   features   7

::g:e:ths;I:]ctu:rahdee£CgfgtaJo!°£6n,;:

;:o.?i;rli:titdi:t?:f:i,-si:aglafdtedh::;:F?:
t:uo:::a?:£:bo:ji.rci;a:|e:fe;I:::cdemvi:y:
low Power consumption.

SYLVANIA
ELECTRONIC   TUBES

A  Division  of
Sylvania  Electric  Products  Inc.

PICTURE  TUBE
OPERATIONS

SENECA  FAI,LS,  NEW  YORK
Pre|)are4  and Relea]ed  J3y The

TECHNICAL  PUBLICATIONS  SECTION
EMPORIUM,  PENNSYLVANIA

SEPTEMBER,   1962
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Construction      .    .

Dimensions        .    .
Basing....
Mounting Position

MECHANICAL  DATA
........    Glasssubstrate;Neutral

Density ;  70 % Transmission
.........      SeeoutlineDrawing
.........       No.1378Rclippins
•................    Any

MAXIMUM  RATINGS

Re#ks%|,ttaa?ee  (Sin.etv;v;) .    :   :    :   :    :    :    :   :    :    :    :    :   :    :   :
Peak Transient Voltage

(Not to Exceed o.5  Cycles at operating Frequency)       .    .

TYPICAL  OPERATING  CONDITIONS
RMS voltage         .......

:I:e£::{iy#[[s;g;£::StsE.£;re€.:Z]e;:i)
Power  Factor      ........
Light output     ........

420 Volts
300 Volts

500 Volts

250  Volts
400 cps
0.6 Watt
13Ma

0.2
10 Ft.  Lamberts

NOTE:
1.  It  is  reco7rmended  ibat  tbi§  device  be  operated  from  a  minimum  Source  i7npeddnce  of  2]K

ob7'ls.
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•985.±0,0.iE o       o       o       oGRD6

J L.235"± .olo.
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I_6_6-6i-ALL
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1'10®0-
1'1

Pt-?-?-;
?-?-?-?-t -?_?_?_

PIN  POSITloN  (SEE PIN  DETAIL)

QUICK   REFERENCE   DATA

Electroluminescent
Numeric Display
1  Digit
7  Segment Design
0 to 9 Numerals

t%'i§£catraDC::jrg¥eight
Wide Angle Viewing
Parallax Free
Fast Switching Speed
Very Low  Power  Consumption
Minimal Catastrophic Failure

SYLVANIA  ELECTRIC
PRODUCTS  INC.

Electronic Components Group
ELECTRONIC  TUBE  I)IVISI0N

SENECA  FALLS,  NEW  YORK

A Teclm;col Publ;cat.iori

MAY,  1964
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PIN  DETAIL
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r:3%':'                         I :3#:: D,A

No.1378R Clip Pin
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