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VALVE ELECTRONIC
MINISTRY OF AVIATION - D.h&m’:“hhi.
Specification MOA/CV4504 SECURITY
Issue 2\ dated 16th May, 1962 Speoification Yalye
To be read in conjunction with K,1001, B.S.448 and B,S.1408 UNCLASSIFIED UNCLASSIFIED
) Indicates a ohange
TYPE OF VALVE - Reliable Sub-Miniature Diode with Flying Leads MARKING
CATHODE - Indirectly -~ heated See K,1001/4
ENVELOPE - Glass
BASE
PROTOTYPE - CV469, VX7126, VX8123
’ ! See B.S.448/BSB/1.1
RATINGS (Note A) CONNECTIONS
(All Limiting values are absolute) Yot Lead Electrode
e
Heater Voltage (V) 6.3 1 Heater h
Heater Current (mA) 150 2 Anode a
Max, Heater - Cathode Voltage, Cathode +ve (V) 300 B 3 Cathode k
Cathode -ve (V) 100 B 4 Heater h
Max. Peak Inverse Veoltage (V) 460 F 5 Anode a
Max., R.M.S. Input Voltage (v) 165
Max, Mean Anode Current (mA) 10 G
Max, Peak Anode Current (mA) 60 G DIMENSIONS
Max, Surge Ancde Current (mA) 200
Min. Source Impedance (onms)| 300 See B.S.448/BSB/2.1
Max, Reservoir Capacitor (pF) 8
Max., Vibration (100 hours duretion Max, ) (g) 5 C Dimensions (mm) Min. Max,
(10 minutes duration Max.) () 20 D
Max. Shock (short duration) (g) 500 A, Diameter 4,6 5.4
Max. Bulb Temperature (°c) 165 B, Overall length - 28,5
Min, Operating Pressure (mm,HgY 56 F C. Seated Helght 19,7 | 22,7
Max, Ambient Storage Temperature Range (9c) -60/+85 D. Lead length 38.1 -
(Note E)
MOUNTING POSITION
Any
TYPE APPROVAL
See K1001/15
Minimum quantity for submission 225
See Note H,
CAPACITANCES gpF‘) APPLICATIONS DATA
Ca, k + h (Nom), Shielded 4.0 Issue 1, - See section following
Ck, 8 + h (Nom), Shielded 4.0 Page 8,
NOTES
See next page.
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CV 4504

NOTES

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

B,  For greater reliability, the potential between heater and cathode, whep cathode 1s positive with respect
to heater, should not be allowed to exceed 150 volts, When cathode is negative with respect to heater
the potential should not be allowed to exceed 10 volts,

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

D. The maximum 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 cycles/sec. in &
random manner,

E.  Direct soldered connections to the leads must be at least S mm, from the seal and any bending of the
leads must be at least 1,5 mm, from the seal,

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

G. For greater reliability, the Mean Anode Current should be kept below SmA, and the Peak Anode Current
below 3(mA,

H.  When submitting samples for Type Approval the manufacturer must have drawn the samples frem a lot
which has met the requirements of the specification. The manufacturer shall provide the test results
for that particular lot; together with detailed results on the samples, as required by the Type
Approval Authority,
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T0 BE PERFORMED IN ADDITION TO THOSE APPLICABLE IN K,1001

TESTS

CV 4504

TESTS IN ANY ONE GROUP SHALL BE PERFORMED IN THE SPECIFIED ORDER

TEST CONDITIONS ~ UNLESS OTHERWISE SPECIFIED

Vh(V)
6.3
AQL | INSP. LIMITS
K1001 TEST TEST CONDITIONS % | LEVEL|STMBOL WNITS
MIN, BOCEY | UAL | MAX, |ALD
AIX/2,.1 CROUP_A
Visual Inspection | Notes: 1, 2 100%
No voltages
5.14 Inoperatives 1008
Insulation Va-all ==300V 1008 R 200 - - - M
Vibration Noise(1) | Notes: 2, 3, 1006
Acceleration = 158 pesk min,
Frequency = 50 c/s
Va(b) = 250V
Ra = 3% Vout - - 5 - nV
r.m.s.
AIX/2.2 Note 4
AIX/2.3
GROUP_B
5.3 Heater-Cathode Vhk = -k/h+ 100V 0.4 II |Ihk - - 9 - |pA
Leakage Current V2 |1nk - - - - |pa
Vhk = +k/h- 100V Ihk - - 4,6 - |pA
va Ihk - - - - r A
Vhk = +k/h= 20V 1.5 11 Ihk - - 1.0 -} A
Anode Current (1) | Va = 5V Note: § 0.4 II |la 20 - 50 - | mA
GROUP C
Heater Current 2,5 I Th 135 150 165 - mA
Anode Current(2) va(b) = QV 2.5 1 1a 5 - 25 - |paA
Note: 6
Change of Anode Vh = 5,7V 2.5 1 Ala - - 16 -| %
Current (1) Va = 5V
Notes: 5, 7
GROUP D
5.9 Capacitances Measured on a 1 Mc/s 2.5 | Code
bridge, valve mounted G Ca,k+h | 3.2 - 4.7 - | pF
in a fully screened Ck,a+h | 2.8 - 6,8 - | pF
socket, Shielded
Note: 8
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TESTS (Contd.) Page 4
LIMITS
AQL JINSP. | syqpy | wirs
K1001 TEST TEST CONDITIONS % |LEVEL MIN, BOGEY|UAL | MAX. | ALD
GROUP E
AIX/ Lead Fragility ?«o Voltages 1.0 | Code
2,4,2,3. 1
AIX/ Glass Strain No Voltages 245 |Code G
2046241 Note: 9
Low Pressure Pressure = 55 + 5 mm,Hg 1.0 | Code
Voltage Temperature = 25 + 5°C I
Breakdown Voltage = 360V r,m.s. 50 c/s
No other voltages applied
Note: 10
Vibration FatigudAcceleration = 5g peak min, Code
Time = 200 hours L
Note: 11
Vibration Noise {Note: 12 1.0
(2) [Acceleration = 20g peak min,;
Frequency = 60 = 2000 c/s
Va(b) = 250V
Ra = 3%k Vout - - - 15 - | mv(pk~pk)
Post Vibration |Combined AQL 4,0
Noise (2)Tests:
Heater-Cathode |Vhk = =k/h+ 100V 1.0 Ihk - - - 9.0 - HA
Leakage Current|Vhk = + k/h= 100V Thk - - - 4,5 - HA
Vhk = + k/h= 20V 1.5 Ihk - - - 1.0} = HA
Anode Current(1)|Va = S5V 1.0 Ia 18 - - 50 - mA
Note: 5
catastrophlcs  [Note: 13 O.ZSF
AIX/ Shock Hammer Angle = 30°
2.4.2, No Voltages
4.3, (T/A conly)
Post Shock As for Post Vibration
Tests: Noise (2) Tests
GROUP F
AVI/S Life Va = 165V r,m.s, S0 c/s
C= 8yF
Vhk = V out + 117V r.m.s, S0 ¢/s
I out = 10 mA nom.
Peak Ia = 60mA min,
ote: 14
AVI/5¢3
Test Point 200 hours Combined AQL 4.0 |Code
I
S.14 Inoperatives ‘Note: 15 0.25
Heater-Cathode |Vhk = = k/h + 100V 1.5 Ihk - - - 9.0 - HA
Leakage Current [Vhk = + k/h - 100V Ihk - - = |45} - HA
Vhk = + k/h = 20V 1.5 Ihk - - - 1.0| - A
Anode Current(1) |Va = SV 1.0 Ia | 18 - - 50| - |mA
Note: S
Average Change of] Ala | - - |- 3| - WA
Anode Current (2)
Insulation jva - all = 300V 1.5 R 100 - |- -l - |

CVLS0L/ 24/ 4



_ - CV 4504

AQL| INSP, SYMBOL LIMITS WITS
K1001 TEST TEST CONDITIONS % |LEVEL
MIN, |LAL [BOGEY | UAL |MAX. | ALD
GROUP _F (Contds)
Test Point 1000 hours |Combined AQL 6.5| Code
H
5.14 Inoperatives 1.5
Heater-Cathode Vhk = = k/h + 100V 2.5 Ihk - - - - 13 - RA
Leakage Current Vhk = + kK/h = 100V Ihk - - - - |6.5 - pA
Vhk = + k/h = 20V 2.5 Ihk - - - - |1,5 - )xA
Anode Current (1) iVa = 5V 1.5 Ia 16 - - - 50 -
Note: 5
Insulation Va-all = -300V 2.5 R 50 - - - - - M
CROUP G
Axx/z,ﬁ Eleotrical Re-test 100%
after 28 days
holding perjod
S.14 Inoperatives 0,5]
Anode Current (1) Va = 5V Ia 20 - - - 50 - mA
Note: S
NOTES

1, The valve shall be visually inspected for good workmanship, using a visual aid having a X10
magnification, Particular attention shall be paid to the following:-
Structure quality, quality of welds, quality of lead tinning, external dimensions and shape,
and freedom from harmful loose particles.

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

3, The valve shall be mounted so that the direction of vibration is parallel to the minor axis of the
electrode structure, The test shall be of sufficient duration to obtain a steady reading of nolse
output,

4. At this stage the lot shall be formed, It shall be an identifiable lot not exceeding 5,000 valves.
Normal Sempling (Single) shall apply.

S5, As this test overloads the valve, the specified Anode Voltage shall be applied for as short a duration
as possible, This test may be carried out altermatively with & constant Anode Current of 20 mA and
appropriate Va limits apply.

6, Total externmal resistance between anode and cathode, including meter, shall be 4Ck.

7. The change in anode current is expressed:

(Ia at 6.3V) - (Ia at 5.7V)

(Ia at 6.3V) X 1008

8. The capacitance 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 -

Ck, a+h 3 1,24,5,5h -
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10,

11,

12,

13,

14,

15,

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

The voltage to be applied between anode base leads and adjacent leads., There shsll be no
evidence of corona or arcing,

The valves shall be randomly mounted on the vibrator mount in such a manner that each valve
experiences an accelerstion of at least Sg peak,

The frequency of vibration shall be swept continuously over the range 60-1000 c/s at & rate of change
of frequency not greater than i octave per minute,

The heater supply shall be 6.6 V and 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 1s parallel to the minor axis of the
electrode structure and shall be vibrated over the frequency renge 60 - 2,000 c¢/s. swept once only
at a rate of change of frequency not greater than 1 octave per 30 secs, The voltage to be
recorded shall be the value of noise output at the maximum resonance in the specified

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

See peges 7 and 8.

A valve shall be deemed to be catastrophic if it is either an inoperetive as defined in K.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 nofse output, as measured in Croup A, greater than 10 mV.TeM.s.

The valve shall be operated in a half wave rectiffer circuit. Vhk should be phased so that Vh
and the 117V r.m,s, subtract,

Accept lot if O inoperatives in sample, reject lot if 2 or more inoperatives., If 1 inoperetive,
take further sample of 50 and accept if no further inoperatives.

CVh50l/20/6
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MEASUREMENT OF PEAK-TO-PEAK NOISE OUTPUT

e :
| + VE !
| PEAK |
| CIRCUIT i
| 1
! !
| 1
VALVE | ADDING ’ |
UNDER AMPLIFIER CIRCUIT INDICATOR| |
I TER | !
TEST. | METER |,
! —VE |
i PEAK !
CIRCUIT i
G "7 __PEAK TO PEAK VOLTMETER ;
ARRANGEMENT OF APPARATUS.
FIG.I.

1.2 The Peax-tTo~Peax voiumeler shall censist ef an Amplifier, Charging Cireuits, Adding Circuit and
an Indicater Meter; a Block Schematic Diagram is shewn at Figare 1.

1.3 Amplifier The Ampliffer shall have an inpat impedance of 1 Megelm and shall be coupled threugh
a O, 1uF capacitor to the valve under test. With constant input, the cutput shall be within
41 dd of that at 1000 ¢/s ever the frequency range 60 c/s to 50 ko/s; sbeve 50 kc/s the cutput
shall fall off by at least 15 db per octave to & level at least 50 db belew the 1000 ¢/s referense
output,

1.4 charging Circyits The positive peak and negative pesk charging circuits shall each censist of a
diede in serfes with the capaciter to be charged. The time constants shall be such that a single
input pulse of substantially rectanguler form, of 25 us duration and of either pelarity, applied
to the input ef the charging circuit will result in an indicated reading ef not less than 63% of
the pulse amplitude. With this value of time constant a pulse of 100 ms Will give a reading of at

least 98¢ of the pulse smplitude. The difference between the indicated amplitudes of two
similar single 25 ms Pulses of positive and negative polarity respectively, separately applied,
shall not exceed 55. The leakage rate shall not exceed that which would causs the full scale
deflection meter reading to decay by mere than 2% per mimmte,

1.5 Adding Circujt The adding circuit shall be capable of summing the voltages developed across
the respective charging capacitors, with an errer not exceeding S%.

1.6 Indfcator Meter The Indicator Meter shall be calibrated to give the peak-to-peak veltage valne
of the Noise Output developed at the anode of the valve under test.

caljbragion The peak-to-peak voltmeter shall be calibrated by applying a 1000 ¢/s simusoidal waveforn
of known amplitude to the input and adjusting the gain ef the smplifier as required.

A circuit diagram of an apparatus which fulfills the requirements of the specification isshowm in
Figare 2 on pege 8. The five pairs of capacitors c1, C6., C2, C7., ote. are provided to store the
peak-to-peak value for each frequency range. At maximm sensitivity this eircuit gives a full scale
meter deflection with an imput of approximately 200 . Other eircuit arrangements meeting the
specification requirements may be used at the discretion of the Appreving Amtherity.

CV4S04 /2 Af7
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ELECTRONIC VALVE SPECIFICATIONS

SPECIFICATION MOA/CVL50L

ISSUE 2A DATED 16TH MAY, 1962

AMENDMENT NO. 1

Page 8 Circuit Diagram for Peak-to-Peak Voltmeter
Figure 2.

At the right hand side of the diagram and slightly
below the centre locate two resistors each marked 'LT70'.

Amend both figures 'L70' to read 'LT7OK!.
August 1962, D.L.R.D.(T ;
g (T) g
(40617) _ %%
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APPLICATIONS DATA

FOR
VALVE TYPE

CV 4504

This information is intended for the guidance of users and
does not form part of the procurement specification

ISSUE | AUGUST 1960

SSUED BY.-
MINISTRY OF AVIATION T.L.5. (s)

CASTLEWOOD HOUSE.
77-91 NEW OXFORD STREET.
LONDON. W.C.I.

Z2.21329.
229 CV4504,/d/Aug60/1
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Anode Current
Anode Current
Output Voltage
Rectification Efficiency

Anode Voltage
Anode Voltage
Output Current
Output Current

Page 2

CONTENTS.

Va= =1.,2 to +2V

Va= 0 to 14V

Rp=2K, 3K, 5K, 10K, 25K, 100K.
Iout=0 to 12mA

AMENDMENTS

No:

Date

Page

CVL504,/3/Augb0/2
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CV 4504 -T T
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EFFICIENCY

I

Vh = 6-3~

VERSUS OUTPUT CURRENT.

RECTIFICATION
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