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YVALVE ELECTRONI
MINISTRY OF AVIATION - B E, C V 4 5 04
Specification MOA/CVAS04 SECURLTY
Issue 24 dated 16th May, 1962 Specjfication Yalve
To be read in conjunction with K,1001, B.S.448 and B,S,1409 UNCLASSIFIED " UNCLASSIFIED
y Indicates a ohange
r4
TYPE OF VALVE - Rellable Sub~Miniature Diode with Flying Leads MARKING
CATHOLE - Indirectly ~ heated See K,.1001/4
ENVELOPE = Glass
BASE
PROTOTYPE - CV469 26, VY8123 -
Cvaes, Vx7ize, Vi1 ' See B,S.448/BSB/1,1
RATINGS (Note A) CONNECTIONS
(A1l Limiting velues are absolute) Note Lead Electrode
o
Heater Voltage (V) 6.3 1 Heater h
Heater Current {mA) 150 2 Anode &
Max,Heater - Cathode Voltage, Cathode +ve (v) 300 B 3 Cathode 3
Cathode =ve 'p] 100 B 4 Heater h
Max, Peak Inverse Voltage (V) 460 F 5 Anode a
Max, R.M.S. Input Voltage (V) 165
Max, Mean Anode Current (mA) 10 [
Mex. Peak Anode Current ma)| 60 G DRMENSIONS
Max. Surge Anede Current (mA) 200
Min. Source Impedance (onms)| 300 See B.S.448/BSB/2.1
Max, Reservoir Capacitor (uF) 8
Max, Vibration (100 hours duration Max,) (g) 5 c Dimensions (mm) Min, Max,
(10 minutes duration Max, ) (g) 20 D
Max, Shock (short duration) {g) 500 A. Diamster 4,6 5.4
Max, Bulb Temperature (°c) 165 B, Overall length - 28,5
Min, Operating Pressure (mm,Hg} 55 F C. Seated Height 19,7 | 22.7
Max. Ambient Storage Temperature Rangs (9c) {-60/+85 D. Lead length 38,1 -
{Note E)
MOUNTING POSITION
Any
TYPE APPROVAL
See K1001/15
Min{mun quantity for submission 225
See Note H,
CAPACITANCES (pF) APPLICATIONS DATA
Ca, k + h (Nom), Shielded 4.0 Issue 1, - See section following
Ck, a + h (Nom), Shielded 4,0 Page ‘8,
NOTES

See next page,

(Loag1y
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D.

E.

G,

B,

F.

NOTES
Caution to Electronic Equipment Design Engineers: Special attention should be given to the
temperature of valves to be operated in Guided Weapons and Aircraft, Reliability will be serjously
impaired If the maximum bulb temperature 1s exceeded. The life expectancy may be reduced if
conditions other than those specified for 1life test are imposed on the valve and will be reduced
appreciably if absolute meximum retings are exceeded. Both reliability and performance will be
jeopardized If heater voltage retings are exceeded; 1life and reliability performence are directly
related to the degree that regulation of the heater voltege is maintained at 1ts centre-rated
value, Under no circumstances should the heater voltage supply be allowed to deviate more than
+ % from the rated value.

For greater reliability, the potential between heater and cathode, whep cathode is positive with respect
to heater, should not be allowed to exceed 150 volts. When cathode {s negative with respect to heater
the potential should not be allowed to exceed 10 volts.

The maximum pesk acceleration under continuous random vibration condftfons specified sssumes that the
vibration frequency components are varying continuously over the band 10 to 1,000 cycles/sec. in a
random manner,

The meximm peak acceleration under short term rendom vibration conditions specified assumes that the
vibration frequency components are varying continuously over the band 10 to 1,000 cyoles/sec. in a
random manner,

Direct soldered connections to the leads-must be at least 5 mm. from the seal and any bending of the
leads must be at least 1.5 mm, from the seal.

For greater reliability, the Pesk Inverse Voltage should be kept as low aa possible. This is
especially important when operation is required at high altitude,

For greater reliability, the Msan Anode Current should be kept below GmA, and the Peak Anode Current
below 30mA, B

When submitting samples for Type Approval the manufacturer must have drewn the samples frem a8 lot
which has met the requirements of the specification. The manufacturer shall provide the test results
for that particular lot; together with detalled results on the samples, &s required by the Type
Approval Authority,
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s e CV 4504
I0 BE PERFORMED IN ADDITION TO THOSE APPLICABLE IN K,1001 -
IN ANY 8 BE THE 1F1
TEST CONDITIONS - UNLESS OTHERWISE SPECIFIED
Vh(V)
6.3
AQL | INSP, LIMITS —
K100 T TEST CONDITIONS LEVEL SNMBoL
1 TS 1 x MIN, BOGEY| UAL | MAX. |ALD
AIX/2,1 GROUP &
Visual Inspection | Notes: 1, 2 1008
No voltages
5.14 Inoperatives 1008
Insulation Va-all = ~300V 108 | R 200 - - - M
Vibration Noise(1) | Notes: 2, 3, 1006
Acceleration = 158 peak min,
Frequency = 50 ¢/s
Va(b) = 250V
Ra = 3% Yout - - 6 - nv
r.ms.
AIXfR.2 Note 4
AIX/2.3
CROUP_B
5.3 Heater-Cathode VhK = ~it/hse 100V 0.4 II jihk - - 9 - Ipa
Leakage Current V2 |Ink - - - - |pa
-4
Vhk = +k/h= 100V Ihk - - 4,5 - |pA
v2 ik - - - - [ra
Vhk = /b= 20V 15| m |me |- - o | -{pr |
Anode Current (1) [ Ve = 6V Note: 5 0.4 11 l1a 20 - 50 - ) ma
GROUP C i
Heater Current 2.5 I Ih 135 150 165 - mA
Anode Current(2) va(b) = QV 2.5 1 1a 5 - 25 -IpaA
Note: 6 .
Change of Anode | Vh = 5,7V 25| 1 o | - - 16 -1%
Curvent (1) Ya = 5V
Notes: 5, 7
GROUP D
5.9 Capaci tances Measured on a 1 Mc/s 2.5 | Code
bridge, valve mounted G Ca,k+h | 3.2 - 1 4.7 - | pF
in a frully screened Ck,a+h | 2.8 - 548 - | pF
socket, Shielded
Note: 8
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CV 4504

TESTS (Contd.) Page 4
s [mp. |g LIMITS WS
K1001 TEST TEST CONDITIONS % |LEVEL MIN.) poGEY| UAL {MAX, | ALD
CROUP E
ALX/ Lead Fragility Lo Voltages 1.0 | Code
244.2,3. )
AIX/ Glass Strain No Voltages 245 [Code G
2el1e2,1 Note: 9 .
Low Pressure Pressure = 55 + 5 om, g 1.0 | Code
Voltage Temperaturs = 25 4 5°C I
‘Breakdown Voltage = 360V r,m.s. 50 c/8
[No other voltages applied
Note: 10
Vibration FatigudAcoeleretion = 5g peak min, Code
Time = 200 hours L
Note: 1t
Vibbation Noise [Note: 12 1.0 )
(2) JAcceleration = 20g peak min,;
Frequency = 60 - 2000 ¢/s
Va(b) = 250V
Ra = 39k Vout - - - 15 = | mv(pk-pk)
Post Vibration |[Combined AQL 4.0
Noise (2)Tests:
Heater~Cathode |Vhk = ~k/h+ 100V 1.0 Ihk - - - 8,0 - LA
Leakage Current]Vhk = + k/h=- 100V Ink - - - 4.5} - HA
Vhk = + k/h~ 20V 1.5 Ihk - - - 1.0} - HA
Anode Current(i)|Va = 5V 1.0 la 18 - - | 50| - |mA
- Mote:
Catastrophlcs  |Note: i3 0.25
ALX/ Shock Hammer Angle = 30°
2.4.2. No Voltages
4.3, (T/A cnly)
17 ck As for Post Vibretion
Tests: Noise (2) Tests
GROUP F
AV1/S Life Va = 165V r,m.s, 50 ¢/s
C= 8 yF
Vhk = V out + 117V r.m.s, 50 ¢/s
1 out = 10 mA nom,
Peak Ia = 60mA min,
ote: 14
AVI/S5e3
Test Point 200 hours Combined AQL 4.0 |Code
1
5.14 Inoperatives ote: 15 0.25
Heater-Cathode |Vhk = = k/h + 100V 145 Ihk - - - 8.0 - WA
Leakage Currant [Vhk = + k/h - 100V Ihk - - |- |45} - HA
Vhk s + k/h = 20V 1.5 Ihk - - - 1.0] - HA
Ancde Current(i){Ve = 5V 1.0 Ia | 18 - - 50| -~ mA
te: 5
Average Change o bdla| - - |- 3l - | m
Anode Current (2)
Insulation a - 8ll = ~300V 1.6 R 00 - |- -1 - M
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e - CV 4504

AQL| INSP, LIMITS
K100 TEST TEST CONDITIONS % {LEVEL SRl - NITS
MIN, |LAL |BOGEY | UAL |MAX. | ALD
GROUP_F(Contds)
Test Point 1000 hours |Combined AQL 6.5)Code
H
8,14 Inoperatives . 1.5
Heater-Cathode Vhk = = k/h + 100V 2.5 Ihk - - - - 113 | - |pa
Leakage Current a + K/h - 100V me [ - |- | - - ls5 | - |paA
= + k/h - 20V 2.5 IRk - - - - (1.5 - )lﬂ.
Anode Current (1) [Va = 5V 1,5 Ia 16 - - - | s0 - |mA
te: 5
Insulation Va-all = -30CW 2,8 R 50 - - - - - M
CROUP @
AIX/2,§ Eleotrical Re-test 1008
after 28 days
holding period
S.14 Inoperatives 0,5
Anods Current (1) Va = S5V Ja 20 - - - 50 - mA
Note: 5
NOTES

1. The valve shall be visuslly inspected for good workmenship, using a visusl aid having a Xi0
magnification, Particular attention shall be paid to the following:=-

Structure quality, quality of welds, quality of lead tinning, external dimensions and shape,
and freedon from harmful loose particles.

2, This test may be done alternatively {n Group G, at the discretion of the manufacturer,

3, The valve shall bs mounted se that the direction of vibration {s parallel to the minor axis of the
olectrode structure, The test shall be of sufffecient duration to obtain a steady reading of nolse
output,

4. Av this stege the lot shall be formed, It shall be an identifiable lot not exceeding 5,000 valves.
Normal Sampling (Single) shall apply.

5, As this test overloads the valve, the specified Anode Voltage shall be applied for as short a duration
as possible, This test mey be carried out alternatively with a constant Anode Current of 20 mA and
appropriate Va limits apply.

6. Total extermal resistance between anode and cathode, including meter, shall be 40k,

7. The change in anode cwrrent is expressed:

(1s at 6.3V) ~ (la at 5.7V) X 100%
(1a at 6.3V) k
8, The capacitence Test Jig connections shall be as follows:-

Test Links Links Links
to H.P. to L.P, to E
Ca, k +h 245 1,3,4,5h -

xk, a+h 3 1,24,5,5h -
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Page 8

9.

10.

11,

12,

18,

1"

16,

NOTES (Contd.)
This is a destructive test and valves used for this test will not be accepted for delfivery.

The voltage to be applied between anode bese leads and adjacent leads, There shell be no
evidence of corona or arcing,

The valves shell be rendomly nomtod on the vibretor mount in such a manner thet oaoh valve
experiences an acceleration of at least 5¢ pesk,

The frequency of vibration shell be swept continuously aver the range 601000 ¢/s at & rate of change
of frequency not greater than 1 oota&ve per minute,

The heater supply shall ba 6.6 V end switched approximately 8 minutes on 16 minutes off throughout
the duration of the test,

No other voltages are to be applied.

This test to be applied to the total sample previously subjected to the Vibration Fatigue test.
Each valve shall be mounted so that the direction of vibration is parallel to the minor axis of the
electrode structure and shall be vibrated over the frequency renge 60 - 2,000 ¢/s. swept once only
at 8 rate of change of frequency not greater than 1 octsve per 30 secs, The voltage to be
recorded shall be the Yalue of noise output at the maximum regonanoce in the specified

frequency bgad. as measured in terms of puk to peak voltage using an approved equipment,

800 pages 7 and &

A vadve shall be deened to be catastrophic If it is either sn inoperative as defined in X,1001
App.V1/6.6 or has either or both the following defects:

{1) Anode current as measured in Group B, outside the range of 10 to 50 mA.
(11)Vibration notse output, as measured fn Group 4, grester than 10mV.rm.s.

The valve shall be operated in a half weve nct.irior cirouit, Vhk should be phased so that Vh
and the 117V r.m, s, subtraoct,

Acoept lot if O {noperatives in sample, reject lot if 2 or more imoperatives, If 1 inoperstive,
teke further sample of 50 and acoept 1f no further fnoperatives.
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Page 7
MEASUREMENT PEAK-TO-PRAK NOL
i, gsssifiesSiem for Pesk-te-resk Yoltneter
1.1 Rlesk Schmtle Disscen
[ e e e e
I
|
|
|
VALVE ADDING
* IAMPLIFIER INDICATOR|
‘;?‘E%i'? { CIRCUIT METER
! —VE
: PEAK
X CIRCUIT
L TTZ7TTT___PEAK TO PEAK VOLTMETER |
ARRANGEMENT OF APPARATUS.
FIG.I.
1.2 TDS POEE~TO"PeiK Veiumster shall eensist of an Amplifier, Charging Cireaits, Adéing Cirouit smd

3.

t.3

an Indicater Meter; & Block Schematie Disgram is shewa at Figme 1.

ABBLILIGr The Ampliffer shall have an input fmpedance ef 1 Megelm smd shell be ceupled thremgh
& O, 1uF capaciter to the valve wader test. ¥With senstant ingut, the emtput shall be within

41 @ of that at 1000 ¢/8 ever the frequency remge 60 ¢/s to 50 ko/s; sbeve 50 ke/s the ewtput
shall fall off by at least 150nntmuclmluluﬂ.50 belew the 1000 o/s referense
outpat.

The positive peak and negative psak charging circuits shall each censist of a

Cherxing Cirenits
diede In serfes with the cepaciter te be charged. The time censtants shall be smeh that a single

input pulse of substantially rectanguler ferm, of 25 ms duratien and of efther pelarity, applied
te the inpat of the charging circuit will result in an indicated resding of net less then 6% of
the pulse smplitede. With this valme of time censtant & pulse of 100 ms Will give & resding ef st
least 906 of the pulse smplitude. The diffarence betweea the indicated amplitudes of twe
siailar single 25 ms Pulses of positive snd megative pelarity respeotively, separately applied,
shall mot sxceed 3K. The leakage rate shall net excesd thet which wowld camss the full scale
deflectien meter reading te decay by mers than 2 per minute,

Adding Cirouls The adding eircuit shall de capable of suming the veltages developed scross

the respective charging capacitors, with an errer net exceeding K.

Indjcater Meter The Indicater Meter shall de calfbrated to give the peak=te-pesk veltage valme

of the Neise Output developsd at the anede of the valve wnder test,

The peak-te-pesk Vveltmeter shall de calidrated by applying a 1000 o/s simuseidsl wavefern

calfiragien
of knewn amplitede te the input and adjusting the gain of the smpliffer as required,

A eircuit diagrm of an agpsratas which fulfills the requiremsats of the specificatien fsshewmn in
Figare 2 en page 8. The five pairs ef cspeciters C1, C6,, €2, C7., ote. are provided te store the

value far each frequency range. At maximmm sensitivity this sirenit gives a full scale

peak-te=pesk
meter deflestion with sn impat of appreximately 200 . Other sirsuit arrangements mesting the
specification requiremsnts may be used at the disoretion ef the Appreving Awtherity.
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CV7040
cvagot tva90l Cvao0la 7 cva024 tV4007 cva32 CV449 (V432
7
CV7040 +300V
STABILISED
SUPPLY
> M-
390K u.;w S1o0oK 347K 233k
$ s 2 ’ “
il AA w
] w 300k
100 -
P
(L} 1OM H
a2M 220 | L
\V4 p -
3 N
S1.2M -] g
SNl =) || Wi o " M it
s W - -
A=)
X 1
L _ 1 My
= F wy
. a0k  a70K
220
OO
2.2M Is00$ M oM RESET 22 Ha -
K 3 BIAS I - 10K 2
3| | conror < , se | s :
s ulu; P u;hl 100pA
| == 2 HW 1000P === - =3
, A.._H.ﬂ TIT .ﬂ._x.ﬁ
€15 ¢ é6=10]
QA I RANGE SWITCH &
>
RANGE | 60 c/s - 120 c/s RESISTORS P & Q ARE SELECTED s 9K2 3 3 Q s
RANGE 2 120 c/s - 250c/s TO ADJUST THE PULSE RESPONSE S 3 S b3 S S
RANGE 3 250c/s — S00c/s 10 THE SPECIFIED wALUES. A M3 4TRSS 4TR2 180k 2 Igoxs 150K
RANGE 4 500c/s ~1000c/s TYPICAL VALUE OF @ IS 10 -12K, 1 _uox“" 2 3 <
RANGE 5 1000c/s =-2000c/s b3
Cl=10  0-02 uF TCC.PLASTARC 3
CAPACITORS :
X-x 63v ~150y
Y-y 4S5V STABILISED
supPLY
PEAK—TO—PEAK VOLTMETER FiG.2
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