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VALVE _ELECTRONIC
MINISTRY OF SUPFLY D.L.R.D./R.A.E. Y.

SPECIFICATION MOSA/CV.3986 incorporating SECURITY
MIL-B-1/188B-
ISSUE NO. 1 DATED 15.5.57 SPECIFICAT ION VAIVE
To be read in conjunction with K.1006..
TYPE OF VAIVE - Subministure Double Triode MARKING
with £lying leads.
See K.1001/4.
CATHODE ~ Indirectly heated.
Additional Marking 6021
ENVELOPE - Gless.
PROTOTYFR - 6021,
RATING BASE
(A11 limiting values are absolute)
NOTES BS. 448/B8D/®
Heater Volts (v 6.3 COMMEGT TOIY.
Heater Current (mA 3(6)0 j
Mex, Operating Anode Voltage \' 165 !
Mox, Anode Dissipation gw 0.7 A IEAD RLROTROIE
Mex, Negative Grid Voltage v 55 A
Max. Peak Anode Current mA 22 A 1 Anode (2) a*
Max, Pesk Grid Current mA 5.5 A 2 Gria (2) g"
- Max, Heater-Cathode Voltage (v) | 200 3 Heater h
‘ Max. Bulb Temperature (oc) | 220 4 Cathode 22; Xt
5 Cathode (1) k'
6 Heater h
'Typicel Operating Conditions Note A. 7 Gria (1) g'
8 Anode (1) o'
Anods Voltage (v) t100
Anode Current (ma ‘6.5 ‘
Mutual Conductance (ma/v Seks DIMENSIONS (ma)
Amplification Factor 35
Dimensions Min, Max.
Capacitances (pF) "A" Seated
Haight (mm) - 3%.92
Cag Enom.; 1.5 A,B | "0" Dia, © 9,3 |10.16
Cin (nom. 2e4 A,B
Cout Esection 13 Enom. 0.28 B
Cout (section 2) (nom, 0,32 B
Ca' a" (max, 0.52 B
Cg' g" (max, 0.013 B
NOTES

.A. Each section.

B. Without screen.

Z,14492.R.




MIL-E-1/1888

28 August 1266
Cv 6 SUPERSEDING
MIL-E-1/188A
28 October 1664
INDIVIDUAL MILITARY SPECIFICATION SHEET
ELECTRON TUBE, RECEIVING, TWIN TRIODE, SUBMINIATURE
JAN-B021
Thds specificstion sheet forzs & part of the lstest issue of Military Specification MIL-k-1,
Descriptions Twis Triode, Nedivs Mu
Aakingss i » Ro Xak /k Re/z b lo/s  Pp/p T Bovelope ANt
Absolute v e Véo v ohms Neg wide nidc ® of 29
Naximas 6.6 165 0 200 — 1.1 22, 5.5 0.7 220 60,000
Hote 2
Maism 6.0 - =55 e - - - - - J— -
Tost Comd.s 6.3 100 4] -— 150 — — — ——— — -
Hote 1 Note 1
Cathode: Coated Unipotential Diamsters 0.400 in, max.
Bages Svhsisisture - 8 Pin with long leeds Heights 1.375 in. max.
PinNo.s 1 2 3 4 5 6 7 8 Eovelops: T-3
Rlswsnts 2p 2¢ A & X h 1g )p
WM‘
Insp.
Ret. Tost Gonditions RL(%) | 1evel| sym. _m__l_ Units
or Mip. | AL | Bogie| UAL |Max, | ALD
3.1 Qualificstion dpprovals Required for JAN Barking}--- —
-— Cathodes GCoated Unipotential -—— —
3.4.3 Base Compacticnas — ———
-Nessursments Accsvisnce Tests Part 1. Bote 3
4.10.8 Boeater Ourrents Note 4 -— — Ifs | === | 288 | 300 | 312 |~ |24 |wA
4.20.8 Neatar Ourrests 0.65 u Ifs | 280 | == e | === |320 [ —-- |k
4.10.15 Beater-Cathode Leakages Note 23
Knkz/100980 0.65 17 | ks | oeem | o | eee | o= 15,0 | == | wade
Kbke-100Wde Inks | wee |- wvm | oo 5.0 | === { vide
4.10.6.1 | Grid Owrrents Eb=1500do;Rk=300; 0.65 n les [ — ane | eow |=0,3| «== | uMso
Rgel.Clisgslicte 23
4.10.4.1| Plate Ourrest(l): Botes 4, 23 — — Ibs | — | 5.6 6.5 |73 2.3 | mide
4.)0.4.1 | Plate Ourremt(l)s 0.65 n Ibs | 45 | ==~ wwe | === |8.5 | === | made
4.10.4.1 | Plate Ourremt(2)s WW’O; 0.65 n Ibs | o= | o= o= | w=e (200 | ~— |uAde
4.10.9 Treascondustanee(l)s Botes 4, 23 -— — Sas | ~== [ 5000| 5400| 5800)--- | 1200 ushoe
4.20.9 Tremsoonductance(l): 0.65 pé Sms | 4450 - | — | — rG”O == | umbon
he7.5 Continmuity snd Shorts: 0.4 n e |wme | o | con Joer | o==
(Incperatives)
4e9.1 Nechanieals Eavelope (8-1) — — ——— | - e | mme |ore | w—-
4.8.2 Isgulaticn of Klestrodess Bote 23
e AR e e =
* R | 200 ) wme | omm ] ave Joum | - |ieg
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MIL-E-1/188B

23 August 1955
CV3986
Inlp. w
Ref, Test * Conditions 4aL(%) | Level | Sys. Units
or Min. | LAL | Bogle | UAL |Max. | ALD
L Measurements Acosptance Tests Fart 2 (Conid)
4.10.4.1 | Plate Current(l) Difference 2,5 I Ibt | == | mem wne | eme 11,6 |e=- (mAde
Betweon Sectionss
4.10,9 Transoonductance(2): Ef=5.7V;Notes 22, 23 2.5 1 Ah‘ — | em- aee | oee | 15 |--- |8
4.10.6.2 | Grid Bnissions Bfs7.5VjBor-7,5Vd0; |25 I | Zot | 0 Joeof — | ~=-]-0.5]-- [usde
Bb*1507de;RE=0;Rg™
1.0Mog;Notes 23,24
4.10.3.2 | AF Noise: Bsig=65aVacsRg=0.1Meg; [2.5 1 EBs | === | == ome | wme | 17 === (VO
Rp=,0lMeg;Rk®75;Cke
1000uf; Mote 26
— Pulse Ewission: R£26.0V; o pulse=50v; 16,5 14 188 | 300 | e | oee [ con |com | ous [mm
tp=25usec; prr=200pps .
Notes 23, 25
4.10.11.1| Amplification Factors Note 23 6.5 14 Mus el 35 | v | 40 |==
4.10.1, | Capacitance No Shield;Note 23 Cgps 2 | e | o | == [2.8 | == |[wuf
Bo Shield;Note 23 Cing [-1.8 | === | == aue 3,0 {eee |uut
No ShieldjSection 1 6.5 . Gode |Couts 220} woe | === wwe 10.36 | == |mf
No Shield;Section 2 r Couts | 0,22 == | === e | 0,42 | === |wuf
No Shield - Cggs | === | === | === wee | 0.013| === [wmf
No Shield Opps | w== | #=a | ~== mee 10,52 | == |uuf
— Low Pressure Voltage Pressure®55¢45m Hy; 6.5 Yote JESNER VORI IS [PSUI PINAN I
Breakdown: Voltage®300Vac; 5
Note 6
449.20,3 | Vibration(1)s ¥o voltages;Post Shock [10.0 | Hote UV [P U U DR PR
and Fatigue Test End 5
Points apply
£.9.19.1 | Vibration(2)s Rp=10000;Ck=1000uf; 2.5 I | Bpt | ome |ome [ o {oe| 50 [-e- |s¥ao
F=/00pa;Gel15;Notens 7,
23
Regxadstion Rate dogoptance Tegts JNote §
449.5.3 'v&nbli.nhtm Lead Fatigues Note 9 2.5 O;de 4 e | o= ove | w=e | ow= |arcs
4+9.20,5 | Shooks Hampor angle=30°; 20 cnm P POy PRIV
: Ehk=/100Ndc;Rg®0,Meg;
Bote 10
449.20.6 | Fatigues @=2.5;F1ed frequency; |6.5 Note, [N U [NSUI Ut SRR .
7525 uin, 60 max. 5
- "Post Shook and Fatigue Vibration(2) e - Bps | com [ove | mee | ==e{200 |=e |uVae
Test Eud Pointa: Heater-Cathode Leakage
: Enk=/1000do — e | Ibks | wme | oem | oe | eee]| 20 | |uade
Ehk*-100Vdo — e | Dnks | oo fomn | e [ =] 20 |- jusde
Change in Transconduc~ [«=e o= 'As!' ron | one | wae ema| 20 |===|%
tance(1l) of individual
tubes
- .Glass Strains Note 11 6.5 I ene | wme | a=- R R
: '(” Insp. | Allowable Defectives|
] Conditi AQL level
e et - or __mn:&&-&;a. Syn.|_Linite __JUnits
Code st Min. | Max,
Asceptance Life Teats Note 8
41,7 Heater Cyoling lLife Tests Ef27.00; 1 win. on, 4 2.5 Code —— - e | oes
' ‘win, off; ERKZL(OVac 1
Eo=Bb=03Note 12
o= Stability Life Test; Ehk=/200Vde;Rg/g=1.0eg;| 1.0 Code — ——- L
(1 bour)s TARoomjNotes 13, 26 I
4hedlo4 Stability Life Test Change in Transcon-
Hoyorass dustanos(1) of -— - - — A% ]| 5 s
individusl tubes
JAN-6021 Page 2 of 6




Cv3986 ¥ ot

Ref, Test Caxditions IAQL(%) | Level

Acceptance Iite Testa Note 8(Contd)

_— Survival Rate Life Test: Stability Life Test — | — — — ] —
Conditions or equi-
gleut,nmom;nma ik,

Lo Survival Rate Life Test  Comtimuity and Shorte 0,65 | =— — —
End Pointa: (Inoperatives)
Transcanductance(1) 10 | — — — Sms

| §
|
i

Lka1.s Intermittent Life Test:  Stability Life Test - —_
Conditions;T Envelope=
#£220°C min;Notes 16,173
1000 Hour Requirements
do not apply

hJdlls Intermittent life Test Note 18
End Pointa;(500 Hours)t Inoperatives;Note 19
Note 16 Grid Curremt
Heater Current
Change in Transconduc—
tance(l) of individual Ag‘
tubes
Transconductance(2)
Heater<Cathode Leakage Ef
EhKSA100vdo 5
Ehk=-100Vde Ihks
Insulation of Electrodes
g~all

Ios

wd

|
|
.
[
1
|
gl 88 & uBel
w

o

wanww
B
(3o
"y

I
|
B

W
®
jeg ||

whde
uAde

n

p-all
Transconductance(1)
average change

Total Defectives —_— — 4 8

b5 Infarmticn Life Tests Intermittent Life Test
(1000 Hours) Conditionssliotes 17,20,
2

Paciaging Informtion

be9.28.1.2} Carton Drops () Pachge &'oup 13
Cartan

Caution to Electron E Des. ers, Special attention should be given to the temperature at which the tubes are to
e operated. Emﬁyﬁﬁsm%%w if maxdmum envelope is ded The life expectancy may be
n&muomﬁmmmmmcmﬁforlﬂewstmmpooodmthshbemdwﬂlbaredneed:pmchblyuaboohh
Both reliability and performance will be J Jeopardized if filament voltage ratings are exceeded, Life
au:.drommiw ut performance are directly related to the degree that regulation of the heater voltage is maintained at its centar
™ wlne.

Note 13 The reference point for heater—cathode potential shall be the positive terminal of the cathode resistor, unless other-
wise specified,

Kote 21 1¢ altitude rating is exveeded, reduction of instantanecus voltages (Ef, excluded) may be required.
Fote 31 The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding Inoperstives
and Mechanical shall be one (1) percent. A tube having one (1) or more defects shall be counted as one (1) defective,
m,-sm-nos, Inspection Level II shall apply.
Kote Ls Variables Sampling Procedure:
Test for verage Acc 3

‘Select a 35 tube sample at random from the lot, Kumber these tubes consecutively.

the $oal ,medmehmm“mdmmwmmwdtb”hh
sample o Btmnha.nmur-mth-uLudmurbolwt.h-m,mopttorMAw.

Page 3 of 6 JAN-6021




MIL-E-1/188B
23 August 1955

Note 53

Bote 6

Note 7:
Note 8:

Note 9

Bote 10:
Note 1l:

Note 12s

Nots 13s

Note Lis

JAN=-6021

CV3986

Bote 4: (Comtd)

-Divide the 35 tube sample into seven (7) consecutive sub-groups of five (5) tubes each. Determine the renge, R,
of eaoh sub-group for the measured characteristic spesified on the Specification Sheet.

Oowpute the tumerical sverage of the R values whish is equal to K. IR 1s equal to or less than the ALD, acoeps
for Lot Dispersion,

ﬂﬂnanhmmdutbmtmmmMrmrm-htqmsohnoq”dvl. Onos a lot bhas
pesed, the 30-day rule shall spply. Inthcnontormrulnm,mm-m:l.hnjoetodmdm-umdmm
shall be subjected to this test. MIL-STD-105, sasple simse code letter P shall apply.

There shall be no evidence of arcing or corcna betwean anode pins and adjscent pins with no other voltages applied.
Yor vibration tests, the irpedance of the plate woltage Supply shall not exceed that of & 40 uf oapsoitor at 10cps.
Destructive tests:

Tubes sudjected to the following destructive teats are not to be accepted under this speoification.

4.9.5.3 Subministure Lead Fatigus
4.9.20.5 8hock. —
4.9.20.6 Patigue,
4.11.7  Heater Gycling Life Test
4.11.5  Intermittent Life Test.

When & mapufacturer submits tubes for quulifiestion approval, five extra tubes shall be submitted for lead fatigus

testing. Thess may be electrical rejects.

Leads may be clipped for application of voltages during impact.

Glmﬂru.nprudmu-mwbumhitudtothhmuhvohuuthduwn-ntamlwurtom

this test. 411 tubes sball be at room temperature. The eatire tubs shall bs ixmersed in water mot less than 85°0 for
15 seccods and immedistely tbersafter immersed in water not more than 59C. for 5 seconds. The voluze of water shall
be Jarge enough thet the tempersture will not be apprecisbly affected by the test. The method of submersicn shall be
1o sccordance with Drewing #245-JAN, and such that a minimum of hest is oconducted away by the holder used. The tubes
shall be placed in the water so that no coutact is made with the containing vessel, nor shall the tubes oontect sach
other. After the 5-second submersion period, the tubes shall be removed and allowed to dry at room temperature on &
wooden surface. After drying at room temperature for a period of 48 hours s the tubes shall be inapected and rejected
for evidence of air leaks. Eleotrical rejects other than inoperatives may be used in the performance of this test.

The regulation of the heater voltage supply shall be not more then 3.0 porcent, This test shall be ssde on a lot by
lot basis. 4 failure or defect shall consist of an open beater, open cathode circuit, or a heater-cathode short.

Stabllity Lile Tests

8. Life test sanples shall be selected from a lot at rendom in such a manner as to be representstive of the lot. If
such selection results in a sample containing tubes which ure outside the initial specifiocation sheet limite for

the relevant life test end point charscteristics, such tubes shall be replaced by doxly selected P
tubes.

b.  Serially mark all tubes from tbe sampls.

¢. Record referenced ch teristic ts after a saximum operation of 15 minutes at speoified voltage and
ourrent oconditions om the entire sample.

d, Operete at life test conditions for cne (1) hour (plus 3O minutes, mimus O minutes)., Life test shall be conducted

48 psr paragriphe-4.11 and 4.11.5, MIL-B-1, except that the rollowing shall be substituted’for the third sentenoe

of 4.113 The memn electirode potentials, except heater or filawent, sy bs established at values differing by oot —
mare than 55 fros the specified values provided the same average electrode dissipations are obtained that coour with

the specified’ voltages. Fluctustions of all voltuges including heater or filarent voltage shall be a9 small as

preatical,

¢. heoord referenced ch eristic 8t the end of this test period, Referenoed characteristic measure~
mnts shall be taken immediately following the test or tubes shall be prebested 15 minutes, under specified test
voltege and ourrent conditions, and immedistely measured. The 15 mimutos preheat shull be considered as pars of
the test time,

£. A defective shall be defined as a tite having & changs in referenced oharscteristic greater than that specified
on the spevificution sheet.

8 4 resubsitted lot mst be subjected to all Measurewemts Acceptance Tests exospt Meohanical Inspestiom, Vibretien,
ad P Voltage Break tests.

MR Ot ASEUNG SILYAVAL BALE- The procedure for assuring the saint of a desireble quality Jevel in terms of
early life survival consists of .a series of normal, reduced, and tightened inspection plans for use &% 100 houre., The
sasple sise is dependent upon lot sise, and the tranfer between normal, reduced, snd tightened Snspectios is dependent
upon quality history.

The selection of inspeotiod scheme and saspling plan shall be in accordance with Inapection Instructicos fer Blestron
Tubes paregraph 5.3.4.2 through 5.3.4.3.1.3 inclusive except that paregraph 5.3.4.2.2 shall be modified deleting
the last part of the first sentence which states ®....., or if no lot in the last 20 Jots inspected sl bave
besn declared pon-oonfo: for life test qualities.” At the wanurscturer's optiom, redused inspection may be used
4f 0 1ot in the last ten (10) lots inspected shall have been declared nomescomforming.

Page { of 6



CV3986 M Ei

Note 14t (Comtd)
INSFECTION FROCEDURE

b.

o.
d.

Select sasple in accordance with Note 13, paragreph (a).

Tubes to be tested at 100 hours sa provided in MIL-E-1(4.7.5). When any tap-short indioation is obtained,
the test shall be repeated. When any short indicatiocn is again obtained the tube will be rejected as an
inoperative.

Determine the mumber of defeotive tubes at the 100 hour period.

1If more than the sllowadble mumber of defectives oocur, declare the lot mon-conforming.

4 resubmitted lot must be jected to all M ta Aooep Tests exocept Mechanical Inspection,
Vibtrati Low P Voltage Breakd tests.

Note 1538 For Survival Rate Life Test, the equivalent Stability Life Test conditions sball be interpreted as having the
same heater voltage (Ef) and heater-cathode voltage (Ebk) as the Stabdlity Life Test; and the same inm
tions of MIL-E-1 paragraph 4.11.5 ss the Intermittent Life Test. The electrode volteges sball be such that
the element dissipaticns are not less than 80 peroent, nor more than 100 percent of Stablility Life Test Plate
Dissipation. These voltages are to bs maintained within the limits of plus 200, wimus 50 percent of the
Stabdlity Life Test voltages.

Note 16 Iatersittent Lifs Testas

b.

4.

L.

The first 20 tubss of the Stitility life Test sample which meet the msasurements scceptance test limits for
those charweteristics specified as Intersittent life Test End Points shall be used for the Intersdttent
Life Test sample. In the event that & seaond Stability Life Test sample is used, the first 20 tubes from
that sasple which meet the above conditions shall be used.

In the event of failure of the first saxple on Intermittent Life Test, taks a completely fresh sample
(MIL-9TD-105 saxple sise code letter I) and stabilize it in accordance with the conditions of the Stabili-
ty life Test. Then select from it the first 40 tubes which meet the msasurements acceptance test limits
for those characteristics specified as Inmtermittent life Test End Points.

Subject these 40 tubes to the Intermittent Life Teat. Acoeptance shall then be based on oombined
Tesults from the first and second saxples.

As an :l;nmte method, the marufacturer may select his life test sample as deacribed in Note 13, para-
graph ().

Life test shall be conducted as per parsgraphs 4.11, and 4.11,5, MIL-E-1, excopt that the following shall
be substituted for the third sentence of 4.11s The mean elsctrode potentisals, exvept heater or filamnt
say be established at values differing by not more than 5% from the specified values provided the sams
average clectrode dissipations are obtained that ocour with the spacified voltages. Fluctuations of all
voltages including heater or filament voltage shall be as small as practisal,

Regular Life Test
1. Regular Life test shall be conduoted for 1000 hours.

2. Mhrm-tntloupunumnhmtlubuuormmmlowm'rmimtsum:ngd'
on Specificaticn Sheet.

3. Begular life test aball be in effect initially and shall continue in effect until the eligindlity ori-
teria for the Rednoed Hours Life Test bave been met.

Roduoced Hours Life Test:

1. Reduoed Hours Life Test shall be conducted for 500 hours and acceptance shall be based on the 500 howr
ond point limits.

2, Eligimdlity for Reduoed Hours ldfe Tests: No lot failure due to the 1000 hour 1ife test has oocurred
in the preceding three (3) consecutive lots.

3, Loss of eligibdlity for Reduoed Hours Life Tests Two {2) or more 500 hour life test lot fallures
occurring in the last three (3) oonsecutive lota.

The 1ife test sample shall be read at the following timest
0 hours
mhm(fhawhwn;dmnuhm)
1000 hours (plus 48 hours; simus 24 bours; when in foroe)

Additional reading periods may be used st the disoretion of the electron tube manufacturer.

Page 5 of 6 JAN-6021



MIL-E-1/188B
23 August 1955
Note 163 (Comtd)
he A&cceptapce Oriteriat The lot shall b 1dered satisfa y for pt provided that the specified
allowsbls defects are not exoseded and the ohangs of the age of any ristic in the life test
apecified for life test of ages is not ded. The age p ge change shall
bummmm«mmmwtumwhummounm
from the serc (0) bour value for the ref: 4 oly 4stic or charscteristics. Por of oom=

Note 178

Note 183

Note 193

Note 20s

Note 2L

Note 221

1.

J.

mammwmw,m.mm.m-dmwmwr&mmh

in the life test sample shall be used. mmrmmunmmotmmnmum-

4 resubmitted lot must be subjsoted to all X Acosptance Tests except Meohanical Inspecticn,
Vitestion, snd Low Pr Voltage

Mmﬁnm(l)mhmmplmlhmummowthh. In the event that
w(nmmtmhummm,uupnunzyormu.tomu.ph.mlumm
mmmmummmmmmmummmuhnwmn.

hnhp!opmmud.nnduthwumntunlnuuudﬁ-um-thmhorﬁoiﬂw

Mr.h-nu-muu-mct.mmmmmmmmnmnuum

envelope.

WM.- If a tube 1s defective for more than one attribute characteristio,

mwmwr&numm-m-mpoun-mlmumumnu:m.

an 4

£ ‘hm.tmhwsmdulhhmm(l)ormnofthotonm.udotonu
leaks.

a
discontinuity (Ref. MIL-B-1, par. 4.7.1), shorte (Ref. MIL-B-1 par. 4.7.2) air

On Informstion Life Tests, read same ch istios as Interal Life Test, Limits do not apply. Six
eoptuo.ttm.hu-mlbtmtomu&ruu-lhmhhcﬂtmmmm.

!‘hnm.mtmnbmun-mdmmhdtnmh-aamthofpmmm. This

sball be selected as the first ten serially merked, noninoperative tubes from & ocompleted Intermittemt

saspls
1dfe Test sampls. This 1ife test shall be claseified as a destructive test. Read at 1000 hours.

Py (2) 1s the perosat ohangs in T o (1% of an individual tube resulting from the

changs in Rf.

Note 233 Test sach seotion separately.

Prior to this test tubes shall be prebeated 5 sirutes with both sections operating separately at conditicns
indicated below, Test within three (3) seconds after prebesting. Three-minute test is not perzitted. Grid

Note 24s

Note 25

Exission shell be the last test performsd on the sampls selscted for the Grid Emiseion test,

p ¥ Bo Eb Rk Rg
v Vdo ‘Vde ohns Meg
7.5 [} 150 500 1.0

The pulse is esssntially & square wave with 1.0 usec rise time and 0.8 uses fall. The pulse shall be applied

to plate and grid tied togetber. Pulse emission shall be measured in terms of voltage developed across & 1.0
g od

ge of a oalibreted trace, the

¥
§

Test lisit as measured by the leeding

oha
qnhxl-eruutrunuodgcof'hid:-unmnrywnnthnzo”rmtrrumnluartholndiu
odge, Test each unit separetely.

Note 263 Tie 1k to 2k; 1g to 2g; and 1p to 2p.
Nots 27: Reference specifioation shall be of the 1ssus in effect on the dats of imvitation for wd,

JAN-8021
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