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Bpecification MOS/CV4013 incorporeting MIL-E-1/54 SECURITY
Issue 1 Dated 29,8,1956, Specification Tlve
To be resd in conjunction with K1006, UNCLASSIFLED UNCLASSIFIRD
TYPE OF VALVE ~ Reliable Double Triode MARKING
CATEODE = Indirectly heated Bee X1001/L,
ENVELOPE - Olass Additional marking
PROTOTYPR = 5670 (RETMA DESIGNATION) 5670
RATINGG BASE
mit §| 10 absolut
ot BBLLS,
Heater Voltage w 6.3 Bee /B3
Heater Current (a) 0,35
CORNECTIONS
Mmx Anode Voltage (4] 330 A
Pln_ Electrods
Max Anode Dissipation o 1.35 A 1 Heater b
2 Cathode (2) k¥ ‘
Max Heater - Cathode Voltage (v) 100 A rig (2 2
__Ancde (2) a*
Max Negative Grid Voltage (42 55 A [ ghiedd s
_Auvode (1) _ at
Max Series Grid Resistance ) 0.5 A 1 grig (1) :l.
8
Mx Cathode Carrent (m) 18 A 2 Heater h
Max Grid Current (mA) 3 A
Max Buld Temperature (°c) 165
Max Altitude for full retings (re) 60,000
Tynica) Opersting Condivions Note A '
Anode Voltage (44 150 .
DIMENS JONG
Anode Curremt (md) 8,2
8ee BLUB/BIA/2, 1
Mutual Conductance (mA/V) 5.5
Size ref, No,1,
Amplification Pactor ]
Dimenston (sw) | Min, ™z,
A seated hefght - 38,0
C Diameter 19.0 2.2
D Overall length - 15,0
MOUNTING FOSITION
—ARY
WIE
A, Ench section
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SUPERSEDING

MIL-E-1/5
13 Jan 53
INDIVIDUAL MILITARY SPECIFICATION SHEET
ELECTRON TUBE, RECEIVING, TWIN TRIODE, MINIATURE
JAN-5870
This specification sheet forms a part of the latest issue of Military Specification MIL-E-1.
Dewsription: Twin Triode, Medium Ma
Ratings: B B Eo Bk Ri/k Re/g Ik/k Io/g Po/p T Xavelope At
Absolute v Vdo Vdo v - ohas Moy aAde nide w o 1t
Maximm: 6.9 330 ° 100 . 0.5 18 3.0 1.35 A165 m -~
Minimum: 5.7 . — =55 - -_— — — —_ —_ — _—
Test Cond.: 6.3 150 ‘o 0 240 — —_— — — — —_
Note 1  MNote 1

Cathode: Coated Unipotential Dismster: 7/8 in. max.
Base: Miniature Button 9-Pin Hedght: 1-%4 in, max.
PilnN.: L 2 3 &4 5 6 7 8 9 Envelope: T=6 1/2
Klemsnt: h 2k 2g 2p sd lp ig 1k h

3.1 Qualification Approval: Required for JAN Marking| — —_—
—_— Cathode: Coated Unipotential — —
3443 Base Comnsctionss E9-1 pr— —
5£49420.3 | Vibration(l): Be=-3Vde; Rpe2000; -_— —— Bpt | == | == ]| «=—= | =— [200 | mVac
Bk=03Ngtes 7,9
8 _Acceptance Tests te
4.10.8 Heater Current: Hote & -— -— Iy | == | 337| 30 | 363 | — 26) mA
4.10,8 Heater Current: 0,65 n s |30 | ~—| «== | — |3D —| mA
4.10.15 Heatar-Cathode Lealmge: Note 21 ’
do 0.65 o Thkt | o= [ ~—{ == | — 7 | =] ukds
Ehk=-100Vds * Ihks | — —] —— — 7 —1 uMe
4.10.6.1 |$Grid Curvent: Rg=0. SMeg Max; 0.65 ho Io: 0| «~=| a=] =— 0.3 | =] uMe
Note 21
4.10.401 | Flate Current(1): Notes 4,21 — | — Tbs — | 73| 82 % | ~— | 2.0| mAde
4.10.4,1 [fPlate Current(l): Hote 21 0.65 pis Wt | 59| ==} = | = 0.5 | —| =mMe
4.10.4.1 | Plate Carremt(2): Eom=-10Vdo;Rpe0.25 0.65 ha W | e | = =] — | 45 | —] uhde
Meg;lote 21
4.10.9 Transconductance(l): Notes 4,21 — | — S83 ~— | 5000 | 5500 {6000 | ~— | 1000| umhos
4.10.9 Transconductance(l)s Note 21 0.65 hed sas |4500 | —| ~— | — [6500 | —] umhos
heTe5 Contimity and Shorts Oul be s _—| =] —m | = =] —
(Inoperstives) .
4901 Mechanicals Ewelope Outline — — — —_—] e | o= | ——— —
No. (6-6)
Ago: )
48 Insulation of Electrodes: Hote 21
Eg-allE=-100Vde 2.5 I Bs 10 ] =] m—) ] = Meg
Ep-211=-300Vda Rt | 100 | o] e | == | = | —~==| Meg
4.10.4.1 Plate Current(l)
Difference Between Sections: 2.5 1 Ib: — =] =] == 1.8 —{ mAdc
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i CV40I3
® | :
Ref. Tost Conditions AQL(%)|Lever| Sym. Units
p T T B T
Code
1 2
Ae10.4.1 Flate Current(3): Eou-4Vdo;Note 21 25 |1 Ibs 5 — —-—— e | dme | cem [uAde | ag—
4.20.9 Transconduotanoce(2)s E£=5.W;Notes 21,22 2.5 I Aam —_—] =} e ]| 15 |- |8 -
' -4
410,642 | Orid Emissions B, 5V Bom-10Vdo; 2,5 I} Isot O | = | ~=e | |05 | = JuAdo | @
Notes 20,21
£.20,3.1 | BP Moiees Eos250Vdo;Koalml dalao; | 2.5 1 —_— ] —] - =] — | “—
Ok=0,2uf ; Rg=0, Seg;
Bkm2/,0;ctes 9,23
he10.3.5 | Noise and Miorophonice:  Ef6,3Vac;Enim0;Rbe250 2.5 I —— | ] = =] e |- -
Vde;Eox0;Ecala200aVac
Rp=10,000; Rg=0; Rikw2I,0 3
mingNotes 9,
2%
hod0,11.1 | Amplification Pactors Notes 4,21 — — Mus — | 0.8 35 59.2 — .0
4e10.11.) | Amplification Pector: Note A 6.5 IA Mug 26 — — — Iy | =
4.10.14 Capacitance: No Shisldjlote 2 Cgps 0.8 — —_— — | 144 |~ |me
Yo Shield;Note 21 65 lcote | Gl |17 | — | — j— |27 | fumr
¥o Shisld;Note 21 B s |07 | —| — [— 213 |—]mt |*
No Shield Cppt | e | — | — | — (0,0 | — s
— Low Pressure Voltage Pressure=55/{5mm Hg.; 65 |Note —_—] —] — =] = = -
Breakdown: Voltage=50aVac;Note 6 5
8e9e19.1 Vibration(2)s Eo®-3Vdo; Rp=2000; 6.5 |Code Bp: — — -_— ~— {100 |—— |aVae | @—
Bk 03Notes 7,9 1
¢ _Acce e T e
4.9.20.5 | Shook:s Hammer angle=i2°; 20 |— -_— ) —_— ] - | — | ——
Ehk=£100Vdo; Ck=03
Note 10
he9.20 5 | Patigue:s G=2.5;Mxed frequency; 6.5 [Mote —_— ] ] — | = |~ |~ -
=25 min., 60 max. |15
_— Post Shock and Fatigme Vibration(2) —_ | pt c— | =] = |—==]200 |=— |aVac [es=
Test End Fointe: Heater-Cathode Leskage
Ehk=/100Vde | = | Ikt | em | e= | = lam | 20 |— |urde |o=
Buke-100Vde —_— = ks |- | — ] — ]| 20 |— |uAde |
Transconductanse(l)s — = 13a(1)s 380 | e= | = [ | o= |— |umhoe
Grid Current — —— Tes — —— — |08 = |urds
Ae946.1 Min. Twbe Base Strein: —_— |- — | e | — = —— |
— Glass Strein: Note 11 2,5 I — — —_— — — =
Insp. | Allowable Defectives
Rof. Test Conditions ML (%) [Leval por
a - Pﬁ%&&e Sm. Unite
Code md . | Max.
_Sample | Semples
Acceptance Life lests lote 8
4107 Heater Cycling Y7, 5V3Enkm/135Vdo; —_— — — el -
Bka0; Eo=Eb=0; Note 12
he11 b Heater Lif Heater-Cathods Leaimge
Test End Points: do — ad — — Ihks| == 15 ukde | W~
Ehk=-100Vde —_— —— — — Ibk: | —— 15 uhdo >
Stability Life Test: Enic3/135Vdo;Rga0,SMag; | 1.0  [Code — — —_ | -
(1 hour) TAsRoom;Notes 13,21 1
Stability Life Teet Change in Tramsoonduo- —_— — -_— —_— Ai- — 10 £
Bod Pointss tame(l) of individml :
tabes
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+| Allowabls deZectives|
Ref, Test Conditicns AQL(%) | Level c per o vatte
o haracteristic ol LIMITS
Code [~ Combined | Wn,[ Max,|
: Sample | Samples
Acceptance Life Tests lote 8(Contd)
— Survival Rate Life Stability Life Test — o — — — —
Testa: (500 hours) Conditions or equi-
valentslotes 14,15,21
Thaa.d Survival Rate Life Cantimity ard Shorts 0465 | amm — — - | —— ] —
Test End Pointass (Inoperstives)
Tranaconductance(1) 10 | == — — Smz 3850 | —= | umbos
Li1.s Intermittent Life Stability Life Test — | — —_ —_ —_—] -
Tost: Conditions;T Envelopesm
AL659C win,sNotes 16,
17,2
Lol Intermitient Life Note 18
Test End Points: Inoperatives;Note 19 — -— 1 3 — —
Grid Current — —_— 1 3 Ies 0 | 0. | uAde
Heater Current —_— | - Jl. g Ifs| 330 3‘3 "
Change in Transconduc- — — —
tance(l) of individual Ai-'
tubes
Transcenductance(2) -_— | — 2 5 Sa | - 158
Heater-Cathods Leakmge L Be!
Ehk=A100Vds — 1 3 Il | — 7 | wAde
Ehk=-100Vde - Thia | =~ 7 | vhde
Insulation of Electrodes
g-all — — 2 g R1| So - | Meg
p-all Bi| SO| —
Transconductance(l) _— -— —_— Ang?‘ -— 15 -
aversage change
Total Defectives — — N 8 — —
Lbaig Intermittent Life Fote 18
Test End Pointa: Inoperatives;Note 19 — — 2 5 — -— ]
(1000 Hours) Orid Current —_— - 2 s Ios 0 -0.3 § uAde
Heater Current _— | — 2 5 If: | 330 | 370 § mA
Change in Transconduc- — | — 2 s A& -— AR -
tance(l) of individual ts
tubes
Heater-Cathode Lealage
Ehi=A1007do | — 2 5 Ihks | e 7 | whdo |t
Ehk=-100Vdc i Ihit | = 7 | At | g
Total Defectives — — H 10 —_— ’
Paclkaging Informatian
4.9.18.1.1 | Carton Drops (d) Package Qroup 1
Carton Sise B
Note 1: The reference point for heater-cathode pot tial shall be the positive terminal of the cathods resistor.
Note 23 If sltitude rating is ded, re: of inst voltages (Ef, excluded) may be required,
Note 3: The AQL for the combined defectives for atix in W Accep Tests, Part 1, excluding tives
and Mechanical shall be ome (1) percent, A tube having one (1) wmdduulh-ilboem“m (1) defective.
MIL-STD-105, Inspection Level IT shall apply.
Note I Variables Sampling Procedure:

Test for Lot-Aversge Acceptances

&m-s;mmnmn-mnc. Nusber these tubes consecutively.

Determine the mumerical average value of the characteristic specified an the specification sheet of the 35
tube sample, If this value is om or above the IAL and on or below the UAL, accept for lot average.

Test for Lot Dispersion Acc 4
Divide the E; Tube aupE ﬁ seven (7) consecutive sab-groups of five (5) tubes each. Determins the range,
R, of sach sub—group for the measured characteristic specified on the specification sheet,

cmummlmgsottbnm-mumdbi. uﬁuomltoothnmnmm,
acoept for Lot Dispersim.
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Note S

Note 63

Note 7
Note 83

Note 9:
Hote 10¢
Note 11:

Note 12

Note 13:

Note LU

'm-tonmuboem@cﬁmmmmmmmmmm.mwuumsom. Once a lot
has : lot failure, the lot shall be rejected and the suooseding
Mlhubeubjocmtoﬁhuun. MIL-STD=105, sample size code letter F shall apply.

. are

ssure specified cn the specification sheet, The
elements carrying B£ voltege and their adjacent pine.
Voltage shall be of simsoidal wave form with F = &0 cycles. Tobes showing evidence of corons or arcing shall be

The impedance of the plate voltage supply shall not exveed that of a IO uf capaciter at 10 cps.
Destructive tests:
Tubes subjected to the following destructive tests are not to be accepted undar this specification

4.9.20,5 Shook,

4.9.20.6 Fatigue,

ha1.7 Heater-Cyoling Life Test,
LS Intermittent Life Test,

" Tie 1k to 2k; 1g to 2g; and 1p to 2p.
oBg = 0.1 megy Rg not to be used when tigratron-type short indicator is used.

Glass strain procedures = All tubes submitted to this test shall have been a minimom of U8 hours prior to
oonducting this test, All tubes shall be at room temp re. The entire tube shall be immersed in water not
than 97° for 15 seconds and immedistely theresfter immersed in water not more than 5°C, for § ssccnds, The velume
enough so that the temperature will not be appreciably affected method

ammunmm-nhwm&m,mdmcnmt-mmamt
the holder used, i'h-tnbualnubaphmdmﬂunw,uthtmeumth-douﬁtbcmhinm‘wml

nor shall the tubes contact each other, Ammmuﬂmm,mmmumdu;ﬁm
to dry at rom ¢ onas d Ly After drying st room tempersture for
t cted and rejected for evidence or air leaks, Electrical rejects,
be used in the performance of this test.

?
:
;

:
E
g
§
3
&
3
:
§

ther unan inoperatives may

!'h.no-lmdtommumnlo-dreguhumofﬂnhamwlhg-npplymubonotmeoMm.

nhmmnb--damalotbylothm.Af:&nc“m“lcmmdnmhw,muﬁm
circuit beater cathods short, or heater cathod balage in of the specified heater cycling life
test end potnt 1imit,
Stability Life Tests

a, m.urtu-ph-mubomwm.mnmnm-muuuwundwm.
umhmumnulum-mhmummumammmnnmmmmummunu
r«mmzm.mmmw-,mm-muwwwmmw

mm.
be Serially mark all tubes from the sample,
I e e ¢ o i o 18 s i it
d, M:het]ﬁahﬂemd}ﬁrltw?(l)w(]ﬂnl”“ 5 wims O ) Life test shall be

as per o1 and 4.21.5, NIL-E-1 except that the following shall be substituted for the
third gentence of L.11s mmohemmm\i- sxnept heater or filament, may be established at
n]necdﬂfm.ngbymtmM%!mm-wcui«inm“wmu-ummmm-
Pations sre obtained that occur with the specified voltages. Fluctuations of all voltages including hester
or filament voltage shell be as smll as practical.

.. nnmmmmuummmu.tmmoeﬂmmmd. Referenced charscteristic
mmmuuummwroummunmm-mummmJSmmm
cpeeuiodmtvolngunﬂmtcmdium,lndmm; d. The 15 mimtes pr shall be
cansidered as part of the test tims,

2z, Adnhcunmnhddhﬁuuwmhm;eﬂmhmmehmmmmmmtmw
on the specification sheet,

8o AnmhitmlotnnhnbjwtdummhAmm Tests except Mochanical Inspection,

Vib » and Low P e Voltage Breakd tests,
mlswmmsmmvumm-mmmrerumm of a d ls quality level in terms

O4r. (] © otnma*ofnml,rodncad,mtmuudiupocuuplnn!ormulmm.
Thn-phsiuhdepmdmtupmlﬂsm,uﬂmtnufu‘* norml, reduced, and tightened P is
dependent upon quality history. .
Th-nhctimoti.nu.rcuonnhmm“m;phnmuboh d with I tion Inst for Elsctran
Tubes paragraph 5.3.4.2 tirough 5343413 inclusive except that paragraph S.3.1.2.2 shall be modified by deleting
mmmamrmcmmmmu--...mnmmumhummmmmnnu

nanoconforming for life test qualities.,” At the £, er's option, red

P d insp be used if no
mnmhnm(m)mmwmmmhmmm;. d

INSPECTION PROCEDURE
8. Select sample in accordance with Note 13, Paragraph (a).

be husuumatmmuwmnm-a(hﬂa. ¥heo any tap-shart indication is obtained, the
tost shall be repeated, When any short indicati is again obtai ‘thnhbarﬂlborojochdunhq:nﬁn.

G  Determine the muaber of defective tubes at tlwm 100 howr period,

Page hot 6



Hote 1lhs
(Contd)

Note 15

Note 1&

Note 172

Note 183

Note 193

CV40I3 s

d. If more than the allowable number of defectives occur, declare the lot nmnconfarming.

e. A resubmitted lot mst be subjected to all Messurements Acceptance Tests except Mechanical Inspection, Vibratiom,
and Low Pr Voltage Breakdown tests.

Por Sarvival Rate Life 'rm,ﬂ:--mnlm Stability Life Test oonditions shall be interprseted as having the ssme
heater volt ( Lnd voltage (Ehk) as the Stability Life Test; and the same intarruptions of
MIL-E-1 paragraph J1.5 a8 the Intermittent Life Test, The el otrode voltages shall be such that the element dissi-
pations are not less then 80 percent, nor more than 100 percent of Stability Life Test Flate Dissipstion. These
m&.plmuummdﬂmmmuumm,makpmmtdmstlbmwmohﬂ-wlm

Intermittent Life Tostss

as The first 20 tubes of the Stability Life Test sample which -otﬂn —u-u-nu acosptance test limits for
those characteristios specified as Intermittent Life Test End P be used for the Intermittent lLife Test
sample . nmmmsnmammwmor-nmu ,mtk-t&eubnnumtnﬂn

which meet the above oanditions shall bs used.

Do In the event of failure of the first sample o Intermittent Life Test, take a completely frean sample (MIL~STD=
105 ﬂ:tnm code lottar I) and stabilise it in d with the ditd of the Stabllity Life Test.
from it the first LD tabes which meet the msasurewments accsptance test limits for those charscter-
istics spsoified ss Intermittent Life Teat End Points,
Subject thess O tudes to the Intermittent Life Test, Acceptance shall then be based on combined resilts
from the first and second sasples,

Ces As an al thod, the turer may select his 1ife test sample as described in Note 13, parsgraph (a).
d, Regular Life Test:

1, IHegular Life Test shall be conducted for 1000 hours.

2. Hegular life test acosptance shall be on the basis of the 500 and 1000 hours requirements as indicated
o the Specification Sheet.

3. Begular life test shall be in effect initially and shall continue in effect until the eligibility criteria
for the Reduced Hours Life Test have been met.

e, Reduced Hours Life Tests

1. Reduced Hours Life Test shall be candncted for 500 hours and scceptance shall be based on the SO0 hour
end point limits,

2, Eligibility far Reduced Hours Life Tests: No lot failure dus to the 1000 hour life test has occurred
in the preceding three (3) consecutive lots,

3. Loss of eligibility far Reduced Hours Life Tests: Two (2) or more SO0 hour life test lot failures
ocourring in the last three (3) comsecutive lots,

£, The life test sample shall be read at the following times:

SOOhmrs(phlhman;m‘zh houra)
1000 hours (plns L8 hours; mims 2l hours; when in fearoe)

-Additionel reading periods may be used at the discretion of the electron tube mmmfacturer.

g+ Acceptance Criteris: The lot shall be considered satisfactory for acceptance provided that the specified allowable
defects are not exceeded and the change of the average of any characteristic in the life test sample specified
for life test control of averages is not exceeded., The average percentage change shall be ascertained from the
determination of the individual changes for each tube in the life test sample from the zero (0) hour value for
the referenced characteristic or characteristics. For purposes of computation of this average parcentag. chnngc,
the absolute values of the individual changes for each tube in the life test sample shall be used., Any tu
found inoperative during life testing shall not be considered in the calculation of this average,

he A resubmitted lot mist be subjected to all Measurements Acceptance Testa exsept Mechanical Inspectiom, Vibration,
and Low Pressure Voitage Breakdomn.

1. Not more than ome (1) mmmhpmuhmmmmgununph. I2 me (1) life test tube
is socidentally broken, scceptability of the life test samples shall be based upon the remsining tubes in the
-mhprwﬁodthnt&hrohnwbenlmthmhboudotnun.

Envelope Texperature is defined as the tesperature indicated when using & thermocouple of #40 B8 or smaller
diameter slements welded to a ring of 025 inch diameter phosphir bronsze in contact with the envelope, Envelope
Temperature requirement will be satisfied if a tube, having bogle Ib ( )wmmmmem,uuw

to operate at minimum specified temperature at any position on the e test rack.

Order for Evaluation of Life Test Defects: If a tube is defective far more than one attribute charsoteristic, the
SEAfScterIatic sppearing Iirst In the I3Te Test End Podnts shall constitute the failure.

nmopmunh-mmnmormudumdu- mm(l)amotfhfmmddmn
discontimuity (Ref, MIL-E-1, par. 4.7.1), shorte (Ref. MIL-E-), par. Li.7.2), air lesks.
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Note A:
Note 22:

Note 23t

Note 243
Note 25:

Prior to this test, tubes shall be preheated a minimm of five minutes with all sections operating at the cmdif.ionn
indicated below, Three minute test is not permitted. Test within three ds after preheati Grid Emission
shall be the last test performed on the sample selected for the Grid Emission test.

K ke Bb Rk Rg
v Vdec Vdc ohms Meg
7.5 0 15 20 0.5

"tut each unit separately.

Transconductance (2) is the percent change in Tranaconductance (1) of sn individual tube resulting from we cuange
in Bf.

In addition.to the rejection criteria of Par. 4.10.3.1, MIL-B-1, the cutput shall be read on a VU meter using a
rejection limit of five (5) VU. Five (5) WU is the meter deflection obtained with a steady state output of 3 il

from the amplifier.
The rejection lavel shall be set at the VU meter reading obtained during calibration,
Reference spscification shall be of the issue in effect on the date of invitation far bid.
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