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RCA RECEIVING-TUBE DATA

Types Not Recommended for New Equipment Design
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Safety Precautions (l)
For Receiving Tubes

High voltage rectifier and shunt regulator receiving tubes operate at

potentials which may result in the production of X-Radiation.

Precautions must be exercised during the servicing of equipment
employing these devices to assure that the high voltage is adjusted
to the recommended value and that any shielding components are
replaced to their intended positions before the equipment is operat-

ed.

NOTE: For additional Safety Precautions, refer to sheet Safety Pre-

cautions (11) For Receiving Tubes which follows.

m@ Zﬂ] Electronic SAFETY
Components PRECAUTIONS (1} 10-71



Safety Precautions (li)
For Receiving Tubes

SHOCK HAZARD WARNING

Most electron tubes present a shock hazard in use because of the
voltages at which they operate. This hazard applies to all applica-
tions and is not restricted to high-voltage circuits. Therefore, pre-
cautions should be taken when servicing equipment in which elec-
tron tubes are used-

Some electron tubes such as high-voltage rectifiers and shunt regu-
lators operate with very high electrode voltages. Extreme care
should be taken during testing or adjustment of circuits in which
such tubes are employed. Precautions must be exercised during the
replacement or servicing of these tubes in equipment to assure that
the high-voltage output terminal is properly grounded while insert-
ing or removing the tube from its socket or while connecting or dis-
connecting the top cap connector. The tube and its associated appa-
ratus, especially all parts which may be at high-potential with re-
spect to ground,should be housed in a protective enclosure. The pro-
tective housing should be designed with interlocks so that personnel
cannot possibly come in contact with any high-potential point in
the electrical system.

It should be noted that high voltages may appear at normally fow-
potentials points in the circuit as a result of capacitor breakdown or
incorrect circuit connections. Therefore, before any part of the cir-
cuit is touched, the power supply switch should be turned off and
both terminals of any capacitor should be grounded.

X-RADIATION WARNING

High-voltage rectifier and shunt regulator receiving tubes operate at
potentials which may result in the production of X-Radiation.
Types covered in the HB-3 Handbook which fall into these catego-
ries and which have EIA published values for X-Radiation are tested
for an X-Radiation characteristic s specified in their published data.

X-Radiation is measured in accordance with JEDEC Publication No.
67 A. “Recommended Practice for Measurement of X-Radiation
from Receiving Tubes”, and controlled in accordance with JEDEC
Publications No. 73 A, "‘Recommended Practice for Quality Control
of X-Radiation from High Voltage Rectifier and Shunt Regulator
Receiving Tubes”. These publications are available from the Elec-
tronic Industries Association, 2001 Eye St. N. W., Washington,
D. C. 20006.

m@ JD Electronic SAFETY
Components PRECAUTIONS (11) 10-71



Safety Precautions (ll)
For Receiving Tubes

Operation of these devices above the design-maximum values indi-
cated in their Maximum Ratings may result in either temporary or
permanent changes in the X-Radiation characteristic of the tube.
Equipment design must be such that these absolute values are not
exceeded.

The high voltages associated with these devices result in production
of X-Radiation which may constitute a health hazard on prolonged
exposure at close range unless the tube is adequately shielded.
Equipment design must provide for this shielding.

Precautions must be exercised during the servicing of equipment
employing these devices to assure that the high-voltage is adjusted
to the recommended value and that any shielding components are
replaced to their intended positions before the equipment is operat-
ed.

THE EQUIPMENT MANUFACTURER SHOULD PROVIDE A
WARNING LABEL IN AN APPROPRIATE POSITION ON THE
EQUIPMENT TO ADVISE THE SERVICEMAN OF ALL PRECAU-
TIONS HEREIN.

m@ Electronic SAFETY
Components PRECAUTIONS(I1)
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DIODE CONSIDERATIONS
DIODE -TRIODE AND DIODE-PENTODE TUBES

Certain multi-unit tubes containone ormore diode plates, each
having its own base pin, in addition to a triode or pentode
unit, Such types may employ either a unipotential cathode or
a filamentary cathode.

In unipotential-cathode tubes the cathode is common to the
triode or pentode unit and thediode(s). In filamentary-cathode
tubes the filament is likewise common to the triode or pentode
unit and the diode(s). However, in filament types, diode oper-
ation is affected by the position of the diode plate(s} with
respect to the filament, and, therefore, the position of the
diode plate(s) isspecified onthe individual tube data sheets.

The rectifying action of the diode is commonly used for the
following purposes:

Detection: Detection may be accomplished by using either a
hal f-wave or full-wave circuit arrangement to supply signal
voltage to the triode or pentode unit of the tube or to an-
other amplifier tube. The half-wave circuit will provide
approximately twice the rectified voltage obtainable from a
full-wave circuit for the same applied signal voltage. Since
the amplitude variation of the envelope of the rectified
voltage isusually of greater importance than rectifier power,
the half-wave circuit is more commonly used in practice.

AVC: Regulation of amplifier gain, generally called Auto-
matic Volume Control, may be accomplished by using the out-
put of a diode rectifier ina number of ways. The diode out-
put may be applied to the control grids of the preceding
amplifier tubes, or it may be applied, in the case of rf
pentodes, to their suppressors, plates and/or screens

The above functions can be performed simultaneously by using
a single diode, two diodes in parallel, or by two diodes oper—
ating independently. A number of typical circuit arrangements
are shown on the following pages.

Average Characteristic Curves for diodes in diode-triode and
diode-pentode tubes are shown on the next page.

DEC. 30, 1947 TUBE DEPARTMENT DIODE
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY CONSID'S
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AVERAGE DIODE CHARACTERISTICS
HALF-WAVE RECTIFICATION-SINGLE DIODE UNIT

SEE PRECEDING PAGE
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DIODE CONSIDERATIONS
TYPICAL DIODE-TRIODE CIRCUITS

HALF-WAVE DETECTOR, AVC, ZERO-BIAS AMPLIFIER

¢

Re Ry

K

it
N AF
Cs
R3
B+
C2
92CS - 8677

IHALF-WAVE DETECTOR AND DELAYED AVC, CATHODE-BIAS AMPLIFIER]

i
E =

AVC

>
<

>R2
S

> AF
Tce Cs
1 3
Ce
¥ +
ANV -
R d Ry d
C2 Ax
e Kg TC3
Cr

< 9
-

e

f

92CS - 6679

HALF-WAVE DETECTOR, AVC, FIXED-BIAS AMPLIFIER

g
- RFC AF
E — BT
] -
‘)
B — ‘b
TC7 Ce SRa
R b
AAAA It
; o | «
AVC J':v‘-‘- V 1t r
cs AAAA AN Be
8-
-

92CS - 6678R|

TYPICAL VALUES

€1: 150 puf for R3: 0.1 Megohm
450-1600 ke RE: 0,05 tO 1.0
¢ 0.01 uf Megohm
0.1 ut C6: 100 upf R5: 10 Megohms
0.5 uf or larger €7: 0.01 to 0.05 uf R6: 22000 Ohms
: 0.01 to 0.1 R1: 0.5 Megohm R7: 0.25 Megohm
or larger R2: 1.0 Megohm R8: 1 to 2 Megohm
DEC. 30, 1947 TUBE DEPARTMENT CIDR‘C%%EFS
RADIO C¢ ON OF AMERICA, NEW seRstY




DIODE CONSIDERATIONS
TYPICAL DIODE-PENTODE CIRCUITS
HALF-WAVE DETECTOR AND AVE, FIXED-BIAS AMPLIFIER

> aF
3 Ce
<
Re 1 2R3
TCs <
A A R S
AVC 3 a
— 3

C | [ 7
Ca v‘v‘ﬁ.‘—I."‘-‘v AV —S=AAA : +
92CS -~ 668!

HALF-WAVE DETECTOR, SEPARATE AVC, FIXED-BIAS AMPLIFIER]

> aF
- Ce
4{ L -
R5§ Cs R L R3
3 ‘] <77
> AN it
1961(-"11 Ri \Cl4 Ca
1A) " L4l
Ra
AAA AAA AAAAS—AAAA
R VANV VWV VWV VAW B+
AVC ——Wr—,
[ Rs J B-
T !

92CS - 6680

HALF -WAVE DETECTOR, AVC, FIXED-BIAS H-F AMPLIFIER

R Ce
AvC I > [ WAAA-{E>-AF
caF VAV VAN VA B+ ke,
B~
- 92CS - 6682 r -
TYPICAL VALUES
L1: 150 ppuf far 450-1600 kC R1: 0.5 to 1.0 Megohm
Cz, C3: 0.1 pf R2: 1.0 to 1.5 Menohms
cy: 0.5 uf or larger %3: 0.1 to 0.2 Megohm
C5: 100 wuf or smaller R4:+0.5 to 1.0 Megohm
€62 0.01 to 0.1 uf RS: 1.0 Megohm
C7: 50C to 1000 uuf R6: 0.1 to 0.2 Meaohm
Devices and arrangements shown ordescribed herein may use patents of RCA
or others. Information contained herein is furnished without responsi-
bility by RCA for its use and without prejudice to RCA's patent rights,
DEC. 30, 1947 TUBE DEPARTMENT DIODE

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY C] RCU | TS



Resistance-Coupled Amplifiers

KEY TO RESISTANCE-COUPLED AMPLIFIER CHARTS

Note: Chart number references, listed below,
supersede those which may appear on individual
tube data sheets for these types.

Tube Chart]| Tube Chart| Tube Chart| Tube Chart] Tube Chart
Type No. | Type No. Type No. | Type No. Type No.
3AU6.... 2 }BBK7A... 10 5 12AX7A. . ... 9
3AV6.... 9 }5BQ7A... IO 3 12AY7 o vannn |
38C5.,.. 11 |578..... 5 . 8 12SL7GT, ... 5
3CB6.... Il |6AB4.... 4 5 |2SN7GTA... 8
3CF6.... 11 |6AGS.... 1] 8

4AU6.... 2 |6ATE.... B 3

4AV6.... 9 | 6AUBA... 2 .5

48C5.... V1 1 6AVE.... O .4

4BQ7A... 10 | 6BCS.... I .2

48Z7.... 10 | 68K78B... 10 .3

4CB6.... 11 | 6BQ7A... IO J6SNTGTB... 8 12AV6. ... 9

4 Pentode Unit
* Triode Unit or Triode Connection

SYMBOLS USED IN RESISTANCE-COUPLED AMPLIFIER CHARTS

[ = Blocking Capacitor {uf).
Ck = Cathode Bypass Capacitor (uf)
Cg2 = Screen-Grid Bypass Capacitor {uf)

Ebb = Plate-Supply Voltage. Voltage at plate equals plate-
supply voltage minus drop in Rp and Rk.

Rk = Cathode Resistor (ohms).

Rg2 = Screen-Grid Resistor (megohms).

Rg = Grid Resistor (megohms) for following stage.

Rp = Plate Resistor (megohms).

¥.6. = Voltage Gain.

Eo = Output Voltage (peak volts). This voltage is obtained

across Rg (for following stage) at any frequency within
the flat region of the output vs. frequency curve, and
is for the condition where the signal level is adequate
to swing the grid of the resistance-coupled amplifier
tube to the point where itsgrid starts to draw current.

Note: The listed values for Eo are the peak output volt-
ages availfable when the grid is driven from a low-impedance
source. The listed values for the cathode resistors are opti-
mum forany signal source, With a high—impedance source, pro-
tection against severe distortion and loss of gain due to
input loading may be obtained by the use of a coupling capaci-
tor connected directly to the input grid and a high-value
resistor connected between the grid and ground.

Electronic Components and Devices Harrison, N. J. AMP. |

‘ RADIO CORPORATION OF AMERICA RES.-COUP.
5-65



Resistance-Coupled Amplifiers

CIRCUIT ADVANTAGES

For most of the types shown, the data pertain to operation
with cathode bias; for all of the pentodes, the data pertain
to operation with series screen—grid resistor. The use of a
cathode-bias resistor where feasible and a series screen—grid
resistor where applicable offers several advantages over fixed=-
voltage operation.

The advantages are: (1)} effects of possible tube differ-
ences are minimized; (2) operation over awide range of plate-~
supply voltages without appreciable change ingain is feasible;
(3) the tow frequency at which the amplifier cuts off is easily
changed; and (4) tendency toward motorboating is minimized.

NUMBER OF STAGES

These advantages can be enhanced by the addition of suita-
ble decoupling filters in the plate supply of each stage of a
multi-stage amplifier. With proper filters, three or more
amplifier stages can be operated from a single power-supply
unit of conventional design without encountering any diffi-
culties due tocoupling through the power unit. When decoupling
filters are not used, not more than two stages should be oper—
ated from a single power—supply unit.

GENERAL CIRCUIT CONSIDERATIONS

In the discussions which
follow, the frequency (f3)
is that value at which the
high—-frequency response be-
gins to fall off. The fre-
quency {(f1) isthat value at
which the low-frequency
response drops below a
satisfactory value, as dis- £ 420~ f2
cussed below. A variation F“EQUE"C"‘"‘)ZCS_“BB
of 10 per cent in values of
resistors and capacitors has only slighteffect onperformance.
One-half-watt resistors are usually suitable for Rg2, Rg, and
Rk resistors. Capacitors C and Cg2 should have a working
voltage equal to or greater than Epp. Capacitor Ck may have
a low working voltage in the order of 10 to 25 volts.

PEAK OUTPUT VOLTS

RES.~COUP. RADIO CORPORATION OF AMERICA

AMP. 1 Electronic Components and Devices Harrison, N. J.



Resistance-Coupled Amplifiers

Triode Amplifier (Heater-Cathode Type)

Capacitors C and Ck have been

chosen to give an output voltage
equal to 0.8 Eg for a frequency (f)
of 100 cycles. For any other values
of (f|), multiply values of C and Ck
by 100/f. In the case of capacitor
Ck, the values shown in the charts are
for an amplifier with dc heater exci-
tation; when ac is used, depending on
the character of the associated cir~
cuit, the gain, and the value of f|,
it may be necessary to increase the Diagram Ko.l
value of Cktominimize humdisturbances.
It may be desirable to operate the heater at a positive volt-
age of from [5 to 40 volts with respect to the cathode. The
voltage output at f|, or "n'" |ike stage equals {0.81"Ey where
Eo is peak output voltage of final stage. For an amplifier of
typical construction, the value of f2 iswell above the audio-
frequency range for any value of Rp.

92CS-6886

Pentode Amplifier (Heater-Cathode Type)
Capacitors C, Ck, and Cq2
have been chosen to give an out-
put voltage equal to 0.7 Eo for
a frequency (fy) of 100 cycles
For any other valueof f|, multi-

ply values of C, Ck, and Cg2 by c@%;d

100/f;., Inthe case of capacitor
Ck, the values shown in the charts
are for anamplifierwith dc heater Ebb
excitation; when ac is used, de- 92CS-6884
pending on the character of the
associated circuits, the voltage
gain, and the value of f|, it may be necessary to increase
the value of Cx to minimize hum disturbances. It may be de-
sirable to operate the heater at a positive voltage of from
15 to 40 volts with respect to the cathode. The voltage out-
put at f| for '"n'" |ike stages equals (0.71”EO where Eg is the
peak output voltage of final stage. For an amplifier of
typical construction, and for R, values of 0.1, 0.25, and
0.5 megohm, approximate values of f, are 20000, 10000, and
5000 cps, respectively.

Diagram ¥o.2

Inlmm-uon furnished by RCA is baheved to be accurate and re-
liable. no by RCA for its use;
nor for any infringements of p-lent- or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

RES.-COUP.
RADIO CORPORATION OF AMERICA AMP, 2
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Resistance-Coupled Amplifiers

RESISTANCE~COUPLED AMPLIFIER CHARTS

@ 12AY7
See Circuit Diagram 1

Ebb RP ng Rg2 Ry cgz Cx ¢ Eo' V6.
0.1 0.24 — 1800 — — 13 24

90 0.24 0.51 — 3700 — -— — 14 26
0.51 1.0 — 7800 - — -— 16 27
0.1 0.24 — 1300 — — 3 27

180 024 051 — 2800 — — — B
0.51 1.0 — 5700 — — - 33 30
0.1 0.24 — 1200 — — — 58 28

0 024 051 - 2300 — — — 3030
0.51 1.0 4800 — 56 31

3AU6, 4AU6, 6AUGA, 12AU6

See Circuit Diagram 2

®

B, R R R R  Ce Cx H £ VG
022 022 0340 2700 0.057 58 00081 16 79

022 047 0370 2900 0.050 54 00085 22 104

022 10 0.380 3100 0.050 53 00034 25 125

047 047 100 6000  0.027 28 00042 13 105

%0 047 10 1.00 6200  0.023 27 00027 17 1%
047 22 1.00 6300  0.027 28 00019 25 16l

1.0 1.0 1.90 10800  0.017 17 00025 10 139

1.0 2.2 2.40 13100 0.017 17 00017 19 184

022 022 0520 1340 0.059 88 00081 31 143

022 047  0.520 139  0.059 87 00053 43 192

022 10 0.520 1420 0.059 86 00032 48 223

047 047 105 2700 0.039 55 00041 34 189

180 047 1.0 1.15 2880 0.037 54 00027 43 249
047 22 1.20 2960  0.036 54 00019 50 294

1.0 10 2.40 5500  0.028 32 00023 33 230

1.0 2.2 2.70 6000  0.022 28 00015 40 323

022 022 0530 780 0077 137 00082 53 200

022 047 0540 783 0077 13z 00053 65 270

022 10 0.540 800 0077 131 00033 74 316

047 047 115 1590 0.067 84 00045 56 275

300 047 10 1.22 1650 0.049 74 00027 72 367
047 2.2 131 1720 0.045 72 00017 82 418

L0 1.0 2.50 3300  0.036 53 00022 57 352

1.0 22 2.80 3500  0.031 42 00015 72 466

* One triode unit. * Peak volts.
4 Coupling capacitors should be selected to give desired frequency response.
Cathode resistors should be adequately bypassed.

RES.—~COUP. RADIO CORPORATION OF AMERICA
AMP. 2 Electronic Components and Devices Harrison, N. J.



Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

®

6C4, 7AU7 ® 9AU7® 12AU7A®

See Circuit Diagram I

Ew R, R Ro R C. & C E' VG
0.047  0.047 — 1600 —_ 3.2 0.061 g 10
0.047 01 — 1800 — 25 0.033 11 11
0.047 022 — 2000 — 20 0.015 14 1
0.1 0.1 — 3000 — 16 0.032 10 1
80 0l 0.22 — 3800 — 11 0.015 5 1
0.1 0.47 — 4500 — 1.0 0.007 18 11
0.22 0.22 — 6800 — 0.7 0.015 14 11
0.22 0.47 — 9500 - 0.5 0.0065 20 11
0.22 1.0 - 11500 — 043 00035 24 11
0.047  0.047 — 920 — 39 0.062 20 11
0047 0.1 — 1200 — 29 0.037 % 12
0.047 0.2 — 1400 — 25 0.016 29 12
0.1 0.1 - 2000 — 1.9 0.032 24 12
180 0.1 0.22 — 2800 — 14 0.016 3 12
0.1 0.47 — 3600 — 11 0.007 0 12
0.22 0.22 — 5300 — 0.8 0.015 31 12
0.22 0.47 —_ 8300 — 056  0.007 M 12
0.22 1.0 —_— 10000 — 048 00035 54 12
0.047  0.047 — 870 — 41 0.065 B’ 12
0047 01 — 1200 — 3.0 0.034 52 12
0.047 022 — 1500 — 24 0.016 68 12
0.1 0.1 — 1900 - 19 0.032 4 12
00 0.1 0.22 - 3000 — 1.3 0.016 68 12
0.1 0.47 — 4000 - 11 0.007 80 12
0.22 0.22 — 5300 — 0.9 0.015 57 12
0.22 0.47 — 8800 — 052 0.007 82 12
0.22 1.0 — 11000 046 00035 %2 12
* One triode unit. * Peak volts.
RES.~COUP,
RADIO CORPORATION OF AMERICA AMP. 3
Electronic Components and Devices Harrison, N. J. 5-65



Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

®

6AB4, 12AT7®

See Circuit Diagram 1

Ew R, R Ro R G t E* V6
0.1 0.1 — 2680 - 2.4 0.026 §
0.1 0.22 - 3060 — 200 0.014 125
0.1 047 — 3390 - 1.84  0.0074 3 28
022 022 — 5500 - 133 00136 10 25
% 02 047 — 6300 - 101 00067 14 28
022 1.0 - 6930 — 092 00038 15 28
047 047 - 10900 — 063  0.007 13 2%
047 10 — 12500 — 052 00043 14 28
047 22 — 13500 — 047 00031 18 28
0.1 0.1 - 1407 — 36 0.029 20 31
0.1 0.22 - 16714  — 3.0 0.016 28 33
0.1 0.47 - 1786  — 26 00083 31 34
02 02 — 2890 — 175 00140 24 33
180 022 047 — 3860 — 134 00077 35 33
022 10 — 4660 — 114 00047 42 33
047 047 - 690 — 083 00075 31 31
047 10 — 8450  — 067 00046 39 32
047 22 - %600 — 055 00032 45 32
0.1 0.1 - 974 — 40 0.028 7
0.1 0.22 - 1404 - 3l 0.015 57 34
0.1 0.47 - 2168 — 25 00083 78 33
022 022 — 2810 — 1.9 0.015 5 33
00 022 047 — 4200 — 1.3 0.0074 78 33
022 10 — 4350 — 1.1 00046 8 32
047 047 — 5700 — 090 00076 57 33
047 10 - 8720 — 062 00041 81 32
047 22 — 9700 — 05 00030 88 32
* One triode unit. * Peak volts.
— o -

RES.~COUP. RADIO CORPORATION OF AMERICA
AMP, 3 Electronic Components and Devices Harrison, N. J.




Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

®

578, 6AT6, 6CN7, 6SL7GT *
6T8A, 8CN7, 12AT6, 12SL7GT,° 1978

See Circuit Diagram 1

Ew R, R Ro R L Gy ¢ E" VG
0.1 0.1 — 4200 — 25 0.025 54 22

0.1 0.22 — 4600 - 2.2 0.014 15 27

0.1 0.47 — 4800 — 2.0 0.0065 9.1 30

022 022 — 7000 —_ 1.5 0.013 73 30

90 02 047 — 7800 — 13 0.007 10 34
022 10 — 8100 — 1.1 0.0035 12 37

047 047 — 12000 — 0.83 0.006 10 36

047 1.0 — 14000 — 0.7 0.0035 14 39

047 22 — 15000 — 06 0.002 16 41

0.1 0.1 — 1900 — 36 0.027 19 30

0.1 0.22 - 2200 — 3.1 0.014 25 35

0.1 0.47 — 2500 - 28 0.0065 k1A 37

022 022 — 3400 — 22 0.014 24 38

18 022 047 — 4100 — 17 0,0065 u 42
022 10 — 4600 — 15 0.0035 3B 44

047 047 — 6600 — 11 0.0085 29 44

047 1.0 — 8100 — 09 0.0035 38 46

047 22 — 9100 — 08 0.002 43 47

0.1 0.1 — 1500 — 44 0.027 40 34

0.1 0.22 — 1800 - 3.6 0.014 54 38

0.1 0.47 — 2100 - 3.0 0.0065 63 41

022 022 — 2600 — 25 0.013 51 42

0 022 047 - 3200 - 1.9 0.0065 65 46
022 0.1 — 3700 — 1.6 0.0035 77 48

047 047 — 5200 —_ 1.2 0.006 61 48

047 10 — 6300 — 1.0 0.0035 74 50

047 22 — 7200 — 0.9 0.002 85 51

* One triode unit, * Peak volts.
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Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

®

As Pentode: 5879

See Circuit Diagram 2

E, R, R, Reo Re G Oy C £ V6
0.1 0.1 0.35 1700 0.044 456 0.020 13 29
0.1 0.22 0.35 1700 0046 4.5 0.012 17 39
0.1 0.47 0.35 1700 0.047 44 0.006 20 4
0.22 0.22 0.80 3000 0034 32 0.010 15 43
90 022 0.47 0.80 3000 0035 31 0.005 21 59
0.22 1.0 0.80 3000 0.036 3.0 0.003 24 67
0.47 0.47 1.9 7000 0.021 1.8 0.005 21 59
0.47 1.0 1.9 7000 0022 17 0.003 25 75
0.47 2.2 1.9 7000 0023 17 0.002 28 87
0.1 0.1 0.35 700 0.060 74 0.020 24 39
0.1 0.22 0.35 700 0062 7.3 0.012 28 56
0.1 047 0.35 700 0064 7.2 0.006 33 65
0.22 0.22 0.80 1200 0045 55 0.010 24 65
180 022 0.47 0.80 1200 0.046 53 0.005 3l 87
0.22 1.0 0.80 1200 0.048 52 0.003 3101
0.47 0.47 19 2500 0033 35 0.005 21 8
047 1.0 19 2500 0.034 34 0.003 R 12
0.47 2.2 19 2500 0035 33 0.002 37 40
0.1 0.1 0.35 300 0075 108 0.020 25 51
0.1 0.22 0.35 300 0.077 106 0.012 32 68
0.1 0.47 0.35 300 0.080 105 0.006 35 83
0.22 0.22 0.80 600 0.05%6 7.9 0.010 28 81
0 0.2 0.47 0.80 600 0.057 75 0.005 37 109
0.22 1.0 0.80 600 0.058 74 0.003 41 123
0.47 0.47 1.3 1200 0.044 53 0.005 34125
0.47 1.0 1.3 1200 0046 52 0.003 42 152
0.47 22 13 1200 0047 51 0.002 48 174
* Peak volts.

AMP, U Electronic Components and Devices Harrison, N. J.
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Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

®

As Triode: 5879

See Circuit Diagram 1

B, R, R Ro R Cp O C E* VG
0.047  0.047 — 1800 — 2.9 0.060 9 10

0.047 0.1 — 2100 — 24 0.033 12 11

0.047 022 — 2200 —_ 2.3 0.016 14 21

0.1 0.1 — 3200 — 18 0.027 10 12

90 0.1 0.22 — 3900 — 1.3 0.015 13 13
0.1 0.47 — 4300 — 1.0 0.007 16 13

0.22 0.22 -— 6200 — 0.87 0.015 12 13

0.22 0.47 — 8100 — 0.53 0.006 16 13

0.22 1.00 — 9000 — 0.49 0.003 19 14

0.047  0.047 — 1200 — 35 0.063 21 12

0.047 01 — 1600 — 26 0.033 29 13

0.047 022 — 1800 — 24 0.016 35 13

0.1 0.1 — 2200 - 1.9 0.031 26 13

180 0.1 0.22 — 2900 — 135 0.015 33 14
0.1 0.47 - 3400 - 1.1 0.007 40 14

0.22 0.22 — 4500 — 0.92 0.015 28 14

0.22 0.47 — 6400 — 0.61 0.006 39 14

0.22 1.00 — 8200 — 0.52 0.003 47 14

0.047 0047 — (1100 — 3.9 0.063 42 13

0.047 0.l — 1500 — 28 0.033 65 13

0.047 022 — 1700 — 2.5 0.016 71 14

0.1 0.1 — 2000 - 2.1 0.032 45 15

300 0.1 0.22 — 3400 — 1.4 0.015 74 15
0.1 047 — 3700 - 1.1 0.007 83 15

0.1 0.22 — 4300 — 0.97 0.015 50 15

0.22 0.47 - 7200 — 0.63 0.007 88 15

0.22 1.00 — 7400 — 0.63 0.003 94 15

* Peak volts.
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Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

6CG7.° 6FQ7,®* 6SN7GTB®
8CG7,° 8FQ7,° 12SN7GTA®

See Circuit Diagram 1

Ew R R R. R Cn C C E VR
0.047  0.047 — 1870 — 3.1 0.063 14 13

0.047 0.1 — 2230 — 2.5 0.031 18 14

0.047  0.22 — 2500 —_ 2.1 0.016 20 14

0.1 0.1 — 3370 — 18 0.034 15 U4

9 0l 0.22 — 4100 — 1.3 0.015 20 14

0.1 0.47 — 4800 — 11 0.006 23 15

0.22 0.22 — 7000 - 080  0.013 6 14

0.22 0.47 — 9100 — 065  0.007 2 i

0.22 1.00 — 10500 — 060  0.004 25 15

0047  0.047 - 1500 — 3.6 0.066 33 14

0.047 0.1 — 1860 — 2.9 0.055 4 14

0.047 022 —_ 2160 — 2.2 0.015 4 15

0.1 0.1 — 2750 — 1.8 0.028 B 15

180 01 0.22 — 3550 — 14 0.015 45 15
0.1 0.47 — 4140 — 13 0.007 51 16

0.22 0.22 — 5150 - 1.0 0.016 3% 16

0.22 047 — 7000 — 071 0.007 485 18

0.22 1.00 - 7800 — 0.61  0.004 51 16

0.047  0.047 — 1300 — 36 0.061 59 14

0.047 0.1 — 1580 - 3.0 0.032 73 15

0.047 022 — 1800 — 2.5 0.015 83 16

0.1 0.1 — 2590 —_ 19 0.031 68 16

0 01 0.22 — 3130 — 1.4 0.014 8 15
0.1 0.47 — 3900 — 1.2 0.0065 96 16

0.22 0.22 — 4800 — 095 0015 68 16

0.22 0.47 — 6500 — 069 00065 8 16

0.22 1.00 - 7800 — 058 00035 96 16

* One triode unit. * Peak volts.
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Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

®

3AV6, 4AV6, 6AV6, 6EU7*
12AV6, 12AX7A® 20E27° 7025"

See Circuit Diagram I

B, R R Ro N Co G C E* VG
0.1 0.1 - 4400 — 2.7 0.023 5 29
0.1 0.22 — 4700 — 2.4 0.013 6 3
0.1 0.47 — 4800 - 2.3 0.007 8 41
022 022 — 7000 - 1.6 0.012 6 39
90 022 047 — 7400 — 14 0.006 9 4
022 10 — 7600 - 1.3 0003 11 48
047 047 — 12000 — 09 0.006 9 48
047 10 — 13000 - 0.8 0.003 11 52
047 22 — 14000 — 0.7 0.002 13 55
0.1 0.1 — 1800 — 40 0025 18 40
0.1 0.22 - 2000 — 35 0.013 2% 4
0.1 047 — 2200 - 31 0.006 32 52
022 022 - 3000 — 24 0012 24 53
180 022 047 — 3500 — 21 0.006 k24 59
022 1.0 — 3900 — 18 0.003 39 63
047 047 . 5800 — 13 0.006 3 62
047 10 — 6700 — 11 0.003 39 66
047 22 — 7400 - 1.0 0002 45 68
0.1 0.1 — 1300 — 46 0027 43 45
0.1 0.22 — 1500 — 40  0.013 57 82
0.1 0.47 - 1700 — 36 0.006 66 57
022 022 - 2200 - 30 0013 54 59
w0 022 047 — 2800 — 2.3 0.006 69 65
02 10 - 3100 — 2.1 0.003 79 68
047 047 — 4300 — 16 0.006 62 69
047 1.0 — 5200 —_ 13 0.003 7 13
047 22 - 5900 — 1.1 0.002 g2 15
* One triode unit. * Peak volts.
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Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

4BQ7A,° 4BZ7.° 5BK7A® 5BQ7A.
6BK7B° 6BQ7A® 6BZ7°

See Circuit Diagram 1

E., R, R, R Re GC.. G [H E* V&
0.047 0047 — 1580 — 4.0 0.058 9 18

0.047 0.0 — 1760 — 35 0.032 13 19

0.047 022 — 1820 — 3.0 0.015 16 20

0.1 0.1 — 2920 — 2.1 0.029 12 19

90 0l 0.22 — 3570 — 1.7 0.015 17 20

0.1 0.47 — 4020 — 14 0.0075 20 20

0.22 0.22 — 6040 - 098 00135 16 19

0.22 0.47 — 7500 — 078 00075 21 20

0.22 1.0 — 8800 - 063 00036 25 20

0.047  0.047 — 694 — 6.0 0.062 25 23

0.047 0.1 - 817 — 44 0.032 R 24

0.047 022 - 905 — 4.0 0.0155 35 25

0.10 0.1 -— 1596 — 2.80  0.030 30 23

180 0.10 0.22 — 1630 — 230 00152 32 24
0.10 0.47 — 1860 — 200 00073 38 24

0.22 0.22 — 3950 — 124 00150 3 22

0.22 0.47 — 4500 - 09 00072 41 23

022 1.0 — 5530 — 079 00038 49 23

0.047 0047 — 438 - 6.70  0.062 38 26

0.047 0.1 — 542 — 550  0.032 48 27

0.047 022 - 644 430  0.016 57 21

0.10 0.10 — 1009 — 35 0.031 2 25

300 0.0 0.22 — 1332 — 2.5 0.015 56 26
.10 0.47 - 1609 — 2.1 0.0074 64 25

0.22 0.22 - 2623 — 15 0.015 50 24

0.22 0.47 — 3900 - 1.1 0.0073 70 24

0.22 1.0 — 4920 — 088 00039 84 24

_* One triode unit. * Peak volts.
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Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

D,

3BC5, 3CB6, 3CF6, 4BCS5, 4CB6,

6AGS5, 6BC5, 6CB6, 6CB6A, 6CF6

See Circuit Diagram 2

Ebb Rp R;: R;.".! Rk cgz ck c o' VG.
02 02 0480 3800 006 55 00084 10 89
022 047 0480 300 0049 55 000 16 12
022 10 0500 4400 0045 53 00034 23 128
047 047 104 7200 008 29 0p0M 10 11l
w o047 L0 104 7700 0033 28 00029 15 13
047 22 110 8400 0031 26 00020 18 152
10 10 250 16000 0018 14 00023 10 118
10 22 250 1800 0016 12 0007 11 13
02 022 050 1600 0072 95 00090 30 161
022 047 060 1800 002 85 0005 3 208
022 10 0650 1900 0062 85 0003 43 239
047 047 100 300 009 60 0008 34 183
180 047 10 100 3500 0059 60 0003l 41 229
07 22 100 300 005 58 0000 46 282
10 10 260 730 008 27 0002 3B 27
10 22 280 7400 0028 27 00016 38 281
022 022 0600 980 0085 130 00085 51 223
022 047 060 1090 0084 120 0005 64 288
022 10 0700 1150 0081 110 00033 74 3%
047 047 125 2000 0066 79 00045 52 28
00 047 10 134 2150 006l 76 0008 67 363
047 22 153 20 0057 71 00018 79 416
10 10 260 4000 0044 52 00023 51 33
10 22 300 4700 0038 43 00015 69 47
* One triode unit. * Peak volts.
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Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

@

7199 (Pentode Unit)

See Circuit Diagram 2

Ebn R, R, Reo Ry G2 G ¢ E" VG
0.22 0.22 0560 3700 0.046 450 00090 12 13

0.22 0.47 0.600 3900 0.043 430 0.0055 17 95

0.22 1.0 0640 4200 0.039 4.00 0.0033 19 109

0.47 047 0.870 6000 0.036 270  0.0046 16 95

90 047 1.0 0980 6700 0.044 300 0.0030 22 113
0.47 22 1.00 6700  0.043 2.80 0.0020 25 131

1.0 1.0 2.00 12200 0.021 144  0.0028 15 119

1.0 2.2 2.20 12800 0.024 174 00016 21 167

0.22 0.22 0530 1570  0.069 7.50 0.0088 32 82

0.22 047 0600 1730 0.064 7.40 0.0064 38 164

0.22 1.0 0650 1820 0.061 730 0.0034 45 190

0.47 0.47 112 3200 0.053 530 00046 35 147

180 047 1.0 1.40 3500 0.042 5.10 0.0028 40 209
0.47 2.2 1.57 3740 0.040 540 00019 45 250

1.0 1.0 2.50 6500 0.039 2580 00024 34 179

1.0 2.2 340 7500 0.026 230 00015 39 277

0.22 0.22 0.600 9200 0.086 11.2 0.0085 52 182

0.22 0.47 0670 1010 0.076 10.5 00052 66 236

0.22 1.0 0.720 1100  0.076 10.0 0.0033 77 257

047 0.47 1.25 1950  0.060 7.0 0.0044 41 21

0 047 1.0 1.43 3210 0.053 64 0.0027 72 2%
0.47 22 145 2200 0.055 6.3 0.0019 82 345

1.0 1.0 3.00 4100  0.040 4.2 0.0022 57 295

1.0 2.2 330 4320 0.037 36 0.0016 74 378

* Peak volts.
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Resistance-Coupled Amplifiers

RESISTANCE-COUPLED AMPLIFIER CHARTS

®

7199 (Triode Unit)

See Circuit Diagram 1

Ew R, IRz IR, R L & ¢ £ V&
oM 00  — 1%  — 33 0080 12
07 01— Ml — 28 002 10 13
047 02 — wum — 24 005 1 I3
00 01— 2610 — 160 009 9 13
W 010 02 — 3090 — 124 005 12 13
010 04 — MW — 110 008 14 18
02 02 — B0 — 00 005 12 12
02 04 — &0 — 05 o00n 1§ 12
02 10 — 9130 — 04 0005 18 12
007 0047  — 133 — 40 006l 16 1
047 01— 8% — 35 002 20 14
007 02 — %8 _ 29 0016 24 15
010 01— 133 — 20 o 17 18
W 010 02 — W@ — 15 o006 24 14
00 04— %2 — 12 o 30 13
02 02 — ©% — o7 o005 u D
022 047  — 612 — 057 00058 B 12
0% 10— 860 — o047 ooM§ 41 12
07 007 — 54 — 40 006l 27 15
0047 01  — 76— 36 00 B 13
o7 02  — 80— 30 005 4 15
00 01— 1y — 23 0@ 2% 15
W 010 02 — 13— 17 o055 4 1A
010 047 — 23— 131 00078 51 14
02 02 - u¥  — 08 005 % 13
02 04 _ a8 — 08 0009 5 13
022 10  — 430 — 0% 0045 3 13
* Peak volts.
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GRID-N2 2 INPUT RATING CHART

The Grid-No.2 Input Rating Chart shown on the back of
this page presents graphically the relationship between
the grid-No.2 voltage and the maximum grid-No.2 input
for certain multi-electrode tube types.

The chart shows that full rated grid-No.2 input is
permissible at grid-No.2 voltages up to 50 per cent of the
maximum rated grid-No.2 supply voltage. From the 50 per
cent point to the full rated value of supply voltage, the
grid-No.2 input must bedecreased. The decrease in allow-
able grid-No.2 input follows acurve of the parabolic form.

This chart isuseful for applications utilizing either
a fixed grid-No.2 voltage, or a series grid-No.2 voltage-
dropping resistor.

Where a fixed grid-No.2 voltage isused, it isnecessary
only to determine that the grid-No.2 input is within the
boundary of the operating areaon the chart at the selected
value of grid-No.2 voltage to be used.

Where a grid-No.2 voltage-dropping resistor is
used, the minimum value of resistor that will assure tube
operation within the boundary of the curve canbedetermined
from the following relaticn:

Rg2 2 Ec2 (Ecep -Ec2)
Pc2

where:

Rg2 = minimum value for grid-No.2 vol tage-dropping
resistor in ohms.

Ecp = selected valueof grid-No.2 voltage involts.
Ecc2 = grid-No.2 supply voltage in volts.
Pe2 grid-No.2 input inwatts corresponding to Ec2.

"

EXAMPLES

Example | - Use of a Fixed Grid-No.2 Supply Voltage:

The tube data for a certain tube stipulates a maximum
grid-No.2 supply voltage rating of 300 volts, and a
maximum grid-No.2 input rating of 1 watt. It is desired
to operate the tube with a fixed voltage of 200 volts
between grid No.2 and cathode. This value is 66-2/3% of
the maximum grid-No.2 supply voltage rating. From the
chart, the maximum grid-No.2 input, therefore, must be
limited to 88% of the maximum grid-No.2 input rating or
0.88 watt.

JAN. 3, 1955 TUBE DIVISION GRID-No.2 INPUT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY RATING CHART
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GRID-N2 2 INPUT RATING CHART

Example 2 - Use of a Grid-No.z Voltage-Dropping Resistor:

The tube data for a certain tube stipulates a maximum
grid-No.2 supply voltage rating of 300 volts, and a
maximum grid-No.2 input rating of 1 watt. It is desired
to operate the tube with a grid-No.2-to-cathode voltage
of 250 volts, obtained through a dropping resistor from
a'300-volt power supply. Because 250 volts is 83% of 300
volts, the maximum grid-No.2 input must be limited, as
shown on the chart, to 56% of the maximum grid-No.2 in-
put rating, or0.56 watt. Then, theminimum value required

for the grid-No.2 voltage-dropping resistor will be:
250 {300 - 250)
92 = T: 22,320 ohms

THIS CURVE ALUSO APPLIES TO TYPES
IN WHICH GRIDS N22 & N24 ARE
CONNECTED TOGETHER WITHIN THE TUBE
00 pMAXIMUM_OPERATING CONO», |
™
]
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GRID-N22 VOLTAGE EXPRESSED AS PER CENT OF
MAX. GRID-N22 SUPPLY VOLTAGE RATING
92CM-T7586TVI
JAN. 3, 1955 CE-7586TV1
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HEATER WARM-UP TIME MEASUREMENT
FOR TUBE TYPES INTENDED FOR USE IN
SERIES HEATER-STRING ARRANGEMENT

Heater warm-up time ismeasured in the circuit shown below
as follows: The heater isplaced in series with a resist-
ance having a value 3 times the heater operating resist-
ance. A voltage having a value 4 times the rated heater
voltage is then applied. Heater warm-up time is then
defined as the time required for the voltage across the
heater to reach 80 per cent of its rated value.

TEST CIRCUIT FOR DETERMINING
HEATER WARM-UP TIME

_ HEATER

SUPPLY VOLTS E=0.8E¢ OF TUBE
AMS OR DC = 4E¢ UNDER
TEST

T

E¢ = RATED HEATER VOLTAGE OF TUBE UNDER TEST.
1 =RATED HEATER CURRENT OF TUBE UNDER TEST.
92C$-8503

MAR. 1, 1955 HEATER WARM-UP TIME
rMDI0 co..om.c:"o'fﬂxc'f?ﬂum NEW JERSEY MEASUREMENT



Diode Nomograph

AVERAGE PLATE-CHARACTERISTIC NOMOGRAPH
For Diodes and Rectifiers
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Diode Nomograph

The Diode Nomograph on the preceding page may be used to
determine foradiode unit (1) tube voltage drop for any plate
current, or (2) plate current forany plate voltage when values
for a single plate-voltage, plate-current conditionare availa-
ble from the published data. The nomograph may also be
used to compare the perveance (G = I,/Ep3) of several diodes.

For convenience, PLATE VOLTS and PLATE MILLIAMPERES are
plotted on two-decade logarithmic scales with the PERVEANCE
line located between them.

To determine for a specific diode unit the desired tube
voltage drop or plate current:

1. Obtain the plate-voltage, plate-current condition
from the published data for the type.

2. Select convenient values for the decade scales for
PLATE VOLTS and PLATE MILLIAMPERES.

3. Locate and connect with a straightedge the points
for PLATE VOLTS and PLATE MILLIAMPERES obtained from
the data.

4. Mark the intersection of the straightedge and the
PERVEANCE 1ine.

5. With this intersection as a pivot point, line up the
straightedge with the desired value of PLATE VOLTS
or PLATE MILLIAMPERES, and read the corresponding
value of tube voltage drop or plate current on the
appropriate scale.

Because the pivot point fora specificdiodeunit represents
its perveance, the pivot points for several units {plotted to
the same scales) indicate their relative perveance.

EXAMPLE

The published data for type 5U4GB gives a tube voltage
drop (Per plate) of 44 volts at plate ma. = 225.
1. To determine the tube voltage drop at plate ma. = 100:

a. On the nomograph, establish the decade scale for
PLATE VOLTS as 1, 10, 100 (reading down} and the
scale for PLATE MILLIAMPERES as 10, 100, 1000
{reading up).

b. Locate and connect the points "PLATE VOLTS = 44" and
"PLATE MILLIAMPERES = 225" with a straightedge.

c. Mark the intersection of the straightedge and the
PERVEANCE 1ine.

d. Pivot the straightedge about this intersection, line
it up with the point "PLATE MILLIAMPERES = 100", and
read "PLATE VOLTS = 25"—the tube voltage drop
(Per plate).

2. To determine the plate current at plate volts = 33:

a. Use the same pivot point on the PERVEANCE line as in
"1d" above, line up the straightedge with the point

"PLATE VOLTS = 33", and read "PLATE MILLIAMPERES = 150" .

LIMITATIONS

For readings in the order of 1 volt and/or 1 milliampere
or less, the nomograph is not accurate because of the effects
of contact potential and initial electron velocity.
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