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HREEREER CV4100

Specificetion MOA/CV4L100 Incorporating MIL-E-1/290B SECURITY

Specification Yalve
Issue 1 dsted 17.5.60

Unclassified Unclassified
To be used in conjunction with K1006

indicates a change

TYPE OF VALVE - Reliable Miniature Voltage Regulator MARKING

2.20992.

CATHODE - Cold
ENVELOFE = Glass Unmetallised See K1001/4 and
PROTOTYFE - OA2WA also Note B
Additional Marking
RATING
QA2WA
All limiting values are absolute Note
Min, Total Darkness Starting Voltage V)| 165
Min, Ambient 1ight Starting Voltage V)| 165 %
Approx, Opersting Voltege 149
Min, Operating Current mA 5 BS448: B7G/2.1/h
Max, Operating Current mA 30
Max, Altitude £t)] 120K
Min, Ambient Temperature oC)| -55
Max, Bulb Temperature (°c)} 150 CONNECTIONS
Pin Electrode
1 Anode a
2 Cathode k
3 Int: Con: I.C.
4 Cathode k
5 Anode a
6 Int: Con: 1.C.
7 Cathode k
DIMENSIONS
BSLA8: B7G/2.1/4
Dimensions Min Max,
D mm - 67.5
C m - 19.0
MOUNTING POSITION
Any
NOTRS
A, JOINT SERVICE CATALOGUE NUMBER, 5960 =~ 99 = 037 = 225L4
B, If valves contain Radicactive Material the requirements
of K1001/4.4 shall apply.
CV4100/1/1



MIL-E-1/200B

18 June 1957
SUPERSEDING
MIL-E-1/290A
16 July 1954
INDIVIDUAL MILITARY SPECIFICATION SHEET
ELECTRON TUBE, RECEIVING, VOLTAGE REGULATOR TYPE
. JAN-OAZWA

This specification sheet forms a part of the latest issus of Military Specification MIL-E-1.

Description: Reliable Ministure Voltage Regulator

Ratings: Total Darimess Ambient Light Operating Operating Anbient Eavelope

Ionisation Voltage Ionisation Voltage Voltage Current Temperature Temperature Altitude
Design: Vde vde Vde mhde o¢ o £t
Maximums - “-- 158 X --- 150 120,000
Minimume 165 165 140 5 =55 - -

Test Conditions: —— ——- ——— - -— -a- -

Cathodes Glow Discharge Height: Max. 2-5/8 in.

Base: Miniature glass button 7-Pim (£7-1) Diameter: Max. 3/4 ia.

Pin No.: 1 2 3 L 5 6 7 Envelope: Te5-1/2

a k int k int k
con con

The following tests shall be perf t
¥Yor the purpose nspection, use applical

S

e re. & paragrs 0; ~E-1_and Insoection lnstructions Tor Electrcn Tubes.
Yor mlscellansous requirements, see aragraph 3.3, mpgc&on gn-EnwEIona for Electron Tubes, [
: Insp.
Bef. Test - Conditions AQL | Level{ Sym. LIMITS nits
(£) } or L!
Code Min. |LAL|Bogie NaL | Max )
Qualification Approval Tests
3.1 Qualification Approvals Required for JAN Marking m—e | ca=
——— Cathode: Glow Discharge wen | ame
34403 Base Connections: — | o
4e9420.3 Vibration(1)s b=m,0w;lbb/1b320ud= oo | o= Bpt | === [ e com |e=- 100 | ==~ wWac |=-
‘Measurements Acceptance Tests, Part 1, Note 1
L.13.1 'L Ionisation Voltage(l): Ebb/Ib=5-20mAde ; Ol | IT Eez | =ee | ond eom |eem]| 265 }ou| Ve |«
| Illumination=5=-50ft.
candles
he13.2 Tube Voltage Drop(l): Eob/Ib=30mado oy | Iz Etd:| Ll | == === [=--| 153 [-+=| Vde j=-
k.13.2 Tube Voltage Drop(2): Ebb/Ib-Smhdc oy | It Etd:]| 1l |eed o=~ |o==] 153 |--~| Vdc |[=~
L.13.2.1 Regulations (1)Btd - (2)Etd o | I Boge| === | o= w== |===| £ 5|-=-] Ve |-
L.7.5 Continuity and Shorts: o Ix e | oo coe [ mee]| eme|oe-
(Inoperatives) T
L.y Mechanicals Envelopa OQutline wem o] coe | eea| acx|eee P
No. 65
Measurements Acceptance Tests, Part 2
Led3.he3 Nolse: Ebb/Ib=30mkdc 10| 1 Eby | == | == == le=e| 5|--=| aVic|w-
4e13e4e2 Oscillation: Esiy=100mVac; 1.0 | 1 —e | ane] s Joue| eowjace .
) Bbb/Ib=5-30mAdc
— Voltage Jumps Ebb/Tb=5=-30mAdcNote 2 2.2 | Code |[Jumpt | === J==| === |e=~| 600 j-==| nVde pe-
G
4.13.1 Ionisation Voltage(2): Note 3 2.5 | Code Ess | === |oe=e] === |ee=| 165 |[-==i Vdc |-
. G
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MIL-E-1/290B ( : V 4 l
Inspe.
Faf. Test Conditions AQL | Level| Sym. LIMITS Unitd
() | or
Code Min. | Lal | Bogi¢ Ual | Max
Measur ts Acceptance Tests, Part 2(Contd}
hel3ed Leakage: Eb=50vdc ; Bp=3000 2.5 | Code LIb: | =wm | arc [ wce | wen ] § |eee| updd-e
G
L.13.2 Tube Voltage Drop(3): Ebb/1b220mAdo 2.5 | Code Btds | 2Ll | === | «=e | === | 153 ==~ | Vdo je-
G
--- Repeatebility Ebb/Ib=1CmAdc; Note L 2.5 | Code | Etd: | «== | ece| een | o=c [ 600 [--= | mVdd=-
G
R Low Pressure Voltags Note S 6.5 | Note eme | ema | ava ]| ace | mem | aca|oea s
Breakdowns (]
Le9e29.1 Vibration(2): Rp»10,000;Ebb/Ib>20mAde 2.5 | Code Eps | === | === | @== | === | 100 {--= | mVac{w
G
Degradation Bate Acceptance Tests, Note 7
4.9.20.5 Shock: Hammer ingle=60° e | - [ [ e oy <
4.9.20.6 Fatigue: G=2.53 Fixed Frequency; 2.5 | Note [P iy P Ty ey Tee -
F=25min., 60 max. ]
- Post Shock and Fatigue Vibration(2) —we | o—- Ept | m=e | ace foma | e {100 fou | mVacle-
Test End Points: Ionization Voltage(l) e | e ESt | === | === | 2e= | =oe [165 ko= | Vde
Tube Voltage Drop(l) wve | ace Etd: | Us2 | e== | ==e [ === [155 fee [ Vdc fe-
Tube Voltage Drop(2) - | - Etds | 142 | === { ==« | =ee [155 f--~ | Vdc f=-
Begulation cen | === Regs | m== | === [ eme [ === é S bee | vde
Le9.6.1 Miniature Tube Base e | ee RN VI RS (U, I ..
Strain:
-— Glass Strain: Note 8 2.5 I oo | omm | cme | coe | aee fea
L Tlowable Defective:
Ref, Test Conditions AQL [Lev per
(%) | or | Gharacteristics Sym.| LIMITS Units
Lode FT3T Combined n. Xo
Sample | Samples
Acceptance Life Tests, Note 7
— Stability Life Test: Ebb/Ib=20mhdc ; TA=Room; 1.0 Code [ === - - - <+
(1 hour) Note 9 I
h.12.4 Stability Life Test Change in Tube Voltage ——— e -— - A Etds | === 2.0 Vdec 1o
\ End Points: Drop(3) of individual t
tubes
—ee Survival Hate Life Test: Stabilisy Life Test Condi=- - - -—- - -— -y—
(100 hours) tions or equivalent; Note 10
Loll.h Survival kate Life Continuity and Shorts 0,65 = | === - —— -—- <o
Test End Points: (Inoperatives)
Change in Tube Voltage 1.0 frae | wem o AEtds [--- 5.0 | vde
Drop(3) of individual tubes t
4.11.5 Intermittent Life Stability Life Test Condi- m—— o= oas —-— Etd -—-
Test: tions op equivalent; T Envel-
ope=150"C min.;Notes 11,12
holl.l Intermittent Life Test Note 13
End Points Inoperatives;Note 14 Ll 1 3 - - -—
(500 hours) Hegulation - - 1 3 Beg: | === [ Vde
Tube Voltage Drop(l) 1 3 Etd: |42 S5 | vde
Tube Voltage Drop(2) 1 3 Etdz 142 155 Vde
Tube Voltage Drop(3) 1 3 Etds |12 155 | vde
Change in Tube Voltage 1 3 Etds | === [ Vde
Drop(3) of individual tubes
Ionisation Voltage (1) L 1 3 Egt (=== 165 vde
Total Defectives -r- b 8 i b

JAN-0AZWA
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Cv4100
fnsp. Wable ectives
Eef, Test Conditions ?Q;.‘[pvel per
%)| or Characteristic Sym{ LIMITS Units
Lode s GRB1n6 Win. [ Fax.
Sample | Samples
Acceptance Life Tests, Note 7(Contd)
Lol Intermittent Life Test Note 13 <+
End Points: InoperativesiNote 1l —] - 2 5 —- [,
(1000 hours) Regulation B B 2 £ Begs |=-w g Vis
Tube Voltage Drop(1) el ane 2 < Btd: |10 8 Yde
Tube Voltage Drop§2; ove| aca 4 5 Btd: {10 158 vde
Tube Voltage Drop(3, won| ane 2 S Etd: [140 158 Vde
Change in Tubs Voltage s B 2 s Etdg |=-- 8 Vde
Drop(3) of individual
tubes
Ionization Voltage(l) o] oma 2 s Bz: je-- 165 Vde
Total Defectives e s 10 = -
Pack: uiresents
| 4e9e1841.4 Carton Drop: (d) Package Group 1;
Carton Sise C
Note 1z The AQL for the combined defectives for attributes in Measurgments Acceptance Tests, Part 1, excl Inoperatives and
Mechanical, shall be one (1) percent. A tube having one (1) or more defects shall be counted as one (1) defective. MIL-
STD-105, Inspection Level IT shall apply.
Note 2: /_\
U R=10,000
TUBE
E—bb UNDER CR OSC.
TEST
[ - 7 3
Vary current from 5midc to 30mkde and back to Smidc(by adjusting Ebb slowly). Sudden voltage jumps registered on the
oscilloscope snall be not greater than the specified value.
Note 3: Conditions for this test shall be those of Ioniration Voltage(l) except testing shall be done in total darkness and the
tube shall not have conducted or been exposed to light for at least 2L hours prior to testing. The tube shall fire
within 20 seconds maximum.
Note L3 The tube shall be tested in the following manner.
as The voltage drop shall be read at 10 mpdc drain.
bs The tube shall be turned off for one (1) minute.
¢. The tube shall be re-started and operated at the same current.
d. Etd shall be read after one (1) mimute of operation.
e. The on-off cycle shall be repeated a minimum of five (5) times. The maximum difference in tube
voltage drop shall be taken as the measure of repeatability.
Note 5:  Place tube under test in a Bell jir with pressure maintained at 3.1£O.ZM Hg. Apply a potential of 200 Vdc to the X and

A terminals through a variable series resistor. Adjust resiator to give a current of 20.0 mAdc.
evidence of flashover or corohia &t the pina of the tube.

There shall be no

JAN-0A2WA
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V4100

Note 6:

Nete 7

Note 8

Note 93
Note 10:

Note 1l:

Note 12:

Note 13:
Note 1k

Nots 158

This test shall be conducted on the iritial lot and thereafter on a lot spproximately every 30 days. uhen one lot has
passed, the 30-day rule shall apply. In the event of lot failure, the lot shall be rejected and the succeeding lots
shall be subjected to this test until @ lot passes. MIL-STD-105, sample size code letter F shall apply.

Destructive Tests:
Tubes subject to the following destructive tests are not to be accepted under this specification.

4.9.20.5 Shock
4.9.20.6 Fatigue
L4.11.5 Intermittent Life Test

Glase strain procedures - All tubes subjected to this test shall have been sealed a minimum of L8 hours prior to con-
ducting this test. All tubes shall be at room temperature. The entire tube shall be immersed in water at not less then
979 for 15 seconds and immediately thereafter immorsed in water at not more than 5°C for 5 seconds. The volume of water
shall be large enough that the water temperature will not e appreciably affected by the test. The holcer shall be in
sccordance with Drawing #2L5-JAN, and the tubes shall be immersed quickly. The tubes shall be so placed in the water
that no contact is made with the containing vessel, nor shall the tubes contact each other. After the S-second submersion
period, the tubes shall bs removed and allowed to return to room temperature on a wooden surface. after drying at room
temperature for a period of 48 hours, the tubes shall be inspected and rejected for evidence of air leaks (Ref. IMIL-P-1,
par. 3.2.4.3). Electrical rejects, other than inoperatives, may be used in the performance of this test.

Stability Life Test: The sanpling snd testing procedure for this test shall be in accordance with paragraphs 5.3.4.1 (a)
to S¢3.4.1 (g), inclusive, of the Inspection Instructions for Electron Tubes.

8! AL RATE LIFE TEST: The sampling and testing procedure for this test shall be as defined in paragraphs 5.3.4.2 to
5.;.5.!.5,, ﬁIndn, of the Inspection Instructions for Electron Tubes.

Intermittent Life Tests:s Sampling and acceptance procedures for these tests shall be as defined in parsgraphs S.3.k4.3(a)
0 Dedolie » usive, of the Inspection Instructions for Blectron Tubes, except that the following subparagraph shall
be added to 5.3.h.3(8): (L) The life test sample from the first lot accepted each month shall continue on life test for
an additional 500 hours (1000 hours total 1ife test time). Failure of this sampls to meet the 1000-hour life test end
points shall result in loss of eligibility for reduced hours testing.

Bnvelope Temperaturw is defined as the highest temperature indicated when using a thermocouple of #40 BS or smaller dia-
meter elements welded to a ring of 0.025 inch diameter phosphor bronge in contact with the envelope.

Order for Evaluation of Life Test Defects: See paragraph 5.3.4.4 of the Inspection Instructions for Electron Tubes.

An inoperative as referenced in Life Test is defined as a tube having one (1) or more of the following defects: dis-
continuity (Eef. MIL-E-1, par. L.7.1), shorts (hef. MIL-E-1, pars L.7.2) air leaks (Ref. MIL-E-1, psr. 3.2.4.3).

Referenced specification shall be of the issue in effect on the date of invitation for bid.
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