T _UCTRONIC VALVE SPECIFICATIONS
SPECTFIC..TION MO4/CVA508 ISSUE 2 DLTED 1ST JANULRY 1961
AMENDMENT NO. 1

Page L Group E Vibration Noise(3)

In the column headed "LIMITS MiX" insert the following limits
against the appropriate frequency as follows:—

(1) 60 - 120 ¢/s insert "500"

(2) 120 - 250 o/s " "500"
(3) 250 - 500 ¢/s "™ "700"
(4) 500 - 1000 ¢/s " "700"
(5) 1000 - 2000 ¢/s "™ "™700"
TVC for R.R.E. Nid. 222371

July 1964
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VALVE ELECTRONIC C V 4 5 O 8

1STRY OF AVIATION - b,

Specification MOA/CVL508 SECURITY
Issue 2 dated 18t January, 1961 Bpecification Yalve
To be reasd in conjunction with K,1001, B.8.4lB and B.8.1409 UNCLASSIFIED UNCLASSIFIED
'————'—9 Ind{cates a change
TYPE OF VALVE - Renabla Bub-Minjature Short Suppressor Bass - ING
Pentode with Flying Leads. Py EARKING
8ea K,100t/4
CATHODE = Indirectly-heated
ENVELOFE - Glass pASE
PROTOTYFE = CV467, VX 8240 8ee B.8.LLS/BED/F/ 141
RATINGS (Note A) _CONNECTIONS
(A1l 1imiting values are absolute) Note | Lead Electrode
Heater Voltage {v) 63 1 orid 3
Heater Current (ma) 175 2 Suppressor 23
Max, Heater - Cathode Voltage, Cathode +ve v) 100 3 Heater h
Cathode -ve V) 100{ B L Suppressor &
Max, Anode Voltage (Ia = 0) . V) 350 5 Anode a
Max, Screen Voltage (Ig2 = O) ) 350 6 Heatsr h
Max, Negative Grid Voltage (v) 100 g 8creen £2
Max, Positive Suppressor Voltage (v) 0 Cathode k
Max, Negative Suppressor Voltage (v) 100
Max, Operating Anode Voltage (pa.max) (v) 190
Max, Operating Screen Voltage (pg2.max) (v) 190
Haxe Anode Dissipation W) 14,0
Max, Screen Dissfpation (W) Odly DIMENST!
Max, Cathode Current (ma) 12
Max, 6rid Circuit Resistance (Fixed Bias) (M) 0.251 F See B.B. LLB/BSD/F/2.1
(Auto Bias) (M) 05 F 8ize Ref, No.2
Max, Vibration (100 Hours duration Max, )} (8) 5{ ¢
(10 Minutes duration Max,) (g) 20§ D
Max, Bhock (short duration) sg) 500
Max, Buldb Temperature {°c 165 Dimensions (mm) Min. Haxe
Min, Operating Pressure (o, Hg ) 55
Max, Ambient Storage Temperature Range {°C)| ~60/+85 A. Seated helght | 29,0 32,0
B. Overall length| = 38,1
Iypical Operating Conditions Co Diameter 93 10,16
De Lead length 38,1 -
Measured at Va = Vg2 = 100V} Vgl = ~2V; Ve3 = O {Note E)
Ancde Current {mA) 340
Screen Current (ma) 2425 MOUNTING ITION
Mutual Conductance (mA/V) 245
foner p 34 Any
Mutual conductance, Grid 3 (Vg3 = =2V) (mA/V) 0.35
TYPE APPROVAL
See K1001/15
Minimum quantity for submission 225
8ee Note G,
CAPAC ITANCE ) APPLICATIONS DATA
C in §iom,)Shielded L2 ‘Iasue 1, = Sse ssction following
Cout (Nom,) Shielded 341 Page 6o
Cagl (Max,) Bhielded 0,015
Cag3 (Max,) Shielded 3.0
Cg3e All (Nom} Shielded 65
NOTES
8ee next page
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NOTES

ution to Electronic Equipment Design Engineerg:. Speclal attenticn shculd be given to the
temperature of valves to be operated {n Guided Weapons and Aircraft, Reliability will be seriously
impaired 1f the maximum bulb temperature is exceeded, The 1life expectancy may be reduced if
conditions other than those specified for 1life test are imposed on the valve and will be reduced
appreclably if absolute maximum ratings are exceedede Both reliability and performsnce will be
Jeopardized if heater voltlage ratings are exceeded; 1ife ard reliability performance are directly

-related to the degree that regulation of the heater voltage 1s maintained at 1ts centre-rated

value, Under no circumstances should the heater voltage supply be allowed to deviate more than
& 5% from the rated value,

For greater reliability, the potential between heater and cathode, when cathode 1s negative with
respect to heater, should not be allowed to exceed 10 volis,

The maximm peask acceleration under continuous random vibration corditions specified assumes that
the vibration frequency components are verying contimuously over the band 10 to 1,000 cycles/sec.
in a random manner.

The maximum peak acceleration under short term random vibration corditions specified assumes
that the vibration frequenty components are varying contimiously over the band 10 to 1,000 cycles/

8eCe In a random manner,

Direct soldered connections to the leads must be at léast 5 mm, from the seal arnd any bending of
the leads must be at least 1,5 mm, from the seal,

For greater reliabllity during use, the grid circuit resistance should be kept %o a minimm,

When submitting samples for Type Approval the manmufacturer must have drawn the samples from a lot which
has met the requirements of the specification, The mammfacturer shall provide the test results for
that particular lot; together with detalled results on the samples, as required by the Type Approval
Authori ty,.

CVis508/2/2
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JESTS
ION 170 THOSE APPLICA

REORMED IN

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

Ccv4a508

IN X,1001

TEST CONDITIONS = UNLESS OTHERWISE SPECIFIED

Yh(V) va(v) ve2(V) vg1{v) vg3(v)
643 100 100 -2 [
LIMITS
K101 TEST TEST CONDITIONS Ag‘ g%i SYMBOLY UNITS
HMIN, | LAL {BOGEY| UAL { MAX. ALD
AIX/2.1JCROUP A
Mieual Inspection Notess 1,2 100%
No voltages
Selly Inoperatives IOO%'
Insulation Va~all = =300V 1 R 200 - -1 - -~ ¥
vg2-all a =300V 1 R 200 - -] - - = H
Vgi=-ell = =100V 1 R 200 - -] - -~ |- M
Vg3=all = =100V 100K R 200 - -1 = - |- M
Reverse Grid Rg1 = 500k max, 100% Ig1 - - -] = 03]~ jua
Current (1) i
Vibration Noise (1)| Notes: 2,3 100#
Acceleration = 15g pesk min,
Frequency = 50 ¢/8
Rk = 390
Ck = 1000 uF min,
Rgl = O
Va(b) = 250V ,
Vg2 a 100V (Note: L
Ra = 22 Vout | - ~f |- {60~ | ¥
r.m,s
AlX/2 2 Notet 5
AIX/2¢3
GROUP B
53 Heater~Cathods vhk = & 100v Oy} 11 | mk - j10 |- jpA
Leakage Current v2 | Ik - - -12 - |- {HA
Anode Current (1) O] 1t la 2,0 | 3,0 = 40! = | WA
v2 | Ia - | 2,55 5,35 -~ PJ78] m4
Screen Current 0,4} 11 182 | 140 - | 225§ - 3.5 = | mA
v2 | Ig2 - {181 ~] 2,694 - PI8 mA
Mutual Conductance Oy} 11 gm |} 1,75 ® 1 2.5f = (3425 = {mA/V
Ve em - 12,24 ~1 2,76 - pP59[mA/V
GROUP_C
Heater Current 1,01 1 Ih 160 -1 175} - 1901 - imA
Ancde current (2) Vgl = =8V 1.0 1 la - - -] - 50§~ ‘pA
Ra = 1M max,
Charge of Hutual Vh » 5,7V 2.5 1 jagm - - -t - 15| - %
Conductance Vgl = 0, RK = 390
Ck = 2000 pF
Note: 6

cv L508/2/3
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fE818 _(Cont,) PAE b
K100 TE8T TEST CONDITIONS aq | mep. | sneor LINITS NS
. % LEVEL MIN JLAL.| BOGEY { UAL| MAX.] ALD
SRUE D
Anode/Screen | Notet 7 [ o5 | Code 0s75! = - - j2.25} =
Current Ratio ¢
Reverse Grid Vh = 6,9V; va = = 190V; Code 181 - - - = [1s0 - |
. current (2) la = 525043 vgl or Rk sdjust o
Rgl = 500k max, Notet B L
Mutual Vg3 = =2V «5 {Code gm{g3} 042 { - - - {12 - {mA/V
Conduotance | [
orid 3
orgd 3 Ia = SO pA 5 |Code g3 |5 - - - 112 - v
Cut off L [
5.9 Capacitances | Measured on 1 Mo/s bridge [R,5 |Code | Cin [346 | = - -8 | = | pr
valve pounted in a fully [ Cout 2.5 | = - = 3.7 | = | W
screened socket, Shielded. Cagel - - - 10,018 = P
Note: 9.
SRR K
ALY/ Lead Fragility | No Volteges 1,0 |Code
24423, 1
Ay Glass Btrain | No Voltages k.5 |code
2.!;.3.1 Note: 1L : [4
Vibration Notes: 3, 10, Code Yout | -~ - - 20 - - v
Noise (2) L TeleS,
Vibration Aoceleration = 5¢ peak min.
Fatigue Time » 200 hours Notes 11
Vibration Nois¢ Note: 12,
{3) Acceleration = 20g peak min
Rk = 390; Ck = 1000 uF min.
Rgl = 0; Ra » 22;
Va(b) = 250V
Vg2 = 100V (Note: 4)
Frequency = (1) 60-120 o/s. Yous |- - - - - 1 av{pk-pk
(2) 120-250 c/s Vout | = - - - - oV (pie-pk
(3) 250=500 o/s Vout | = - - - = | sV{pk-pk
(L)) 500-1000 ¢/ o Vout | - - - - - av{pk-pk
{5) 1000~2000 ¢/ Vout |~ - - - = | mv{pk-pk
ot Vibration | conbined AQL b5
Reater~Cathode | Vhk » ! 100V o0 thk |- - - - ho - A
Leakage
Current
Reverss Crid Rg1 = 500k Max, P25 181 - - - - 0,5 | - BA
Current (1)
Mutual h .0 o fess |~ | - | -bas|- |aav
Conductance
Vibration A3 {n Group A, Note: 3 1,0 Youy |~ - - - ﬁoo - av
Notse (1) ToleBe
Catastrophics {Noter 13 P25
AlX/ ghook Hamer Angle = 30°
2641024 No Voltages
L3 (1/A. only)
Post_Sho As for Post Vibration Noise
[TIX] {3} Tests,
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LIMITS
K1001 TEST TEST CONDITIONS AQL | INST”. {SYMBOL WNITS
£ fLeveL
MIN LALIBOGEY J UAL | MAX{ALD
SROUP |
AV1/5 JLife Vgl = OV
Vhk = 135V heater positive
Rgl = 470K
Rk = 390
AVI/5.1] 8tabild ife
Change in Mutuaj 1.0f 1 Aem - - - - 10 -1 %
Conduotance
AV1/S.Y Intermitten
Life
gesu onng Combined AQL 4,0} Code
20 _hours 1
SelL4 Inoperatives ote 15 0,25
Heater-Cathode |Vhk = I 100v 15 me f- |~ ~ { -] 0] -]ur
Loakage Current
Reverse Grid Rel = 500k max, 1,0 Igl - - - - J03] ~ HA
Current (1) .
Mutusl 1.0 en |1 -1 - | - Besi - [y
Conductance
Average Change Aew - -1 - -t w0l -1%
of Hutual ;
Conduotance
Insulation 245
Va = all = =300V R 100 - - - - -1Y
Vg2 = all = =300 R 100 - - - - -
Vgl = all « =100V R 100 - - - - - in
Vg3 = all = =100V R 100 - - - - -
Test Point Combined AQL 645 | Code
B
Selly Inoperatives 145
Heater-Cathode [Vhk = * 100V 4,0 Thic «l-1] =-1-]10o]~] ma
Leakage Current
Réverse Grid  |rRgl = 500k mex, 1.5 181 -t -] -} -tiof -] ma
Current (1)
Mutual Conductance 15 gm 1,55 ~ - = B35) ~ 1 mA/Y
Insulation heo
Va = all = =«300V R 50 - - -1
Vgl = all = =100V R 50 - -} -]-iu
CROUP &
AIX/2,9 Electri Re~ 100%
Test after
8
peried
Selly Inoperatives 05
Reverse Grid fgl = 500k max, 0,5 121 - - - - 1034 - HA
Current (1)
Mutual Conductance gm 1.75] = - ~ Bo2s| = | mA/V

Cv 4508/2/5
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NoTER

The valve shall de visually inapected for good workmanship, using a visusl aid having a X10 megnification,
Particulsr attention shall be paid to the following:~

Structurs quality, quality of welds, quality of lead timning, external dimensfons and shape, and

freedom from harmful loose particles,

This test may bs done alternatively in Oroup G, at the discretion of the mamufactursr,

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

Vg2 may de obtained from the 250 volt line via a resistorof 47 k decoupled by a 2uF capacitor,

At this stage the lot shall be formed, It shall be an ldentifiadle lot not exceeding 5,000 valves,
manufactured in & period not exceeding 20 consecutive Working days, Norsal Sempling {S8ingle) shall apply.

The change In outual conductance {8 expressed:

{gm at 6,3V) ~ (gm at 5.7V)
100%

(gn at 6.3V)
Caloulated from the Anode Current (1) and Screen Current as measured in Group B.

For this test, the valve shall be pre-heated for 5 minutes under the test conditions, Igl shall not de
rising or out of limit after a total of 5 mimutes,

The oapacitanoe Test Jig connections ghall be as folloms:~

Links Links Links

Test! o #.P.] toL.P.| toE.

Cin 1 2,3.&-6.‘708 5
ghe

Cout 5 2,3,4,6,7,8 i
sh,

088. 1 5 2'3lhl6I7’80
sh,

Test conditions as for Vibration Noise (1) in Group A.

The valves shall de randomly mounted on & vibtrator mount in such 8 manner that each valve experiences

an acceleration of at least 5 g peak,

The frequency of vibration shall be swept contimuously over the range 60~1000 c¢/s at a rate of change

of frequency not greater than 1 octave per minute,

The heater supply shall be 6,6 V and switched approximately 8 minutes on 16 minutes of{ throughout the
duration of the test,

No other voltages are to be applied,

This test to be applied to the total sample previously subjacted 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 range 60~2,000 c¢/s, swept once only at a rate of
change of frequency not greater than t octave per 30 secs. The voltages to be recorded shsll be the
values of noise output at the maximum resonance in each of the specified frequency bands, as measursd

'n terms of peak to peak voltage using an approved equipment, Sce pages 7 and 8 of cviSoh

A valve shall be deemed to be catastrophic if it 18 either an Inoperative as defined fn K1001 Section Satl,
or has either or both the following defects:

(1) Anode current outside the range ! 75% of the bogey in Croup B,
(11) vibration noise output, as measured in Oroup A, greater than 1000 mV, rym.s.
This 18 a destructive test and valves used for this test will not be accepted for delivery,

Aocept lot if O inoperatives in sample, reject lot if 2 or more inoperatives, If t {noperative,
take further sample of S0 and aocept 1f no further inoperatives,

Cviis08/2/6
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APPLICATIONS DATA

FOR
VALVE. TYPE

CVvV4508

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

ISSUE | MARCH 1962

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

CASTLEWOOD HOUS E.
77-91 NEW OXFORD STREET.
_LONDON, W.C.!.
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CONTENTS

Statisticel Sampling

Statistical Aspects of CVL500 Specifications
Typical Operating Characteristic

Limiting Distributions of Major Characteristics
Maximum Renge Distributions centred on Bogey

Grid Characteristics

Ia : Vg1 Va=Vg2=50V, 100V, 150V
12 : Vg1 Va=Vg2=50V, 100V, 150V
gm : Vgl Va=Vg2=50V, 100V, 150V
ra : Vgl Va=Vg2=50V, 100V, 150V

Anode and Screen Characteristics

Ia & Ig2 : Va Vg2=50V, Vgi= -1V to +2V
Ia & Ig2 : Va Vg2=100Y¥, Vgi= -3V to +2V
Ia & Ig2 : Va Vg2=150V, Vgi= -4V to +2V

Triode-connected Characteristics

In H Vg1 Va=50V, 100V, 150V

Ia :  Va Vgi= =4V to +2V

an :  vygi Va=50V, 100V, 150V
: Ia

u, gm, ra, Vgl Va=50V
u, gm, ra, Vgi Ia Va=100V
u, gm, ra, Vgl - T Va=150V

Dynamic_Characteristics

Ia & Ig2 : Vgl Va(b)=150V, Vg2=20~100V, Ra=22ke
Is & Ig2 : Vgl Va(b)=150V, Vg2=20-100V, Ra=L7k®
Ta & Ig2 : Vg1 Va(b)=150V, Vg2=20-100V, Ra=100kS
Ia & Ig2 : Vgt Va(b)=150V, Vg2=20-100V, Ra=220k%
Ia & g2 : Vgt Va(b)=250V, Vg2=20-100V, Ra=22ke
Ia & Ig2 : Vgl Va(b)=250V, Vg2=20-100V, Ra=47ke
Ia & Ig2 : Vgl Va(b)=250V, Vg2=20-100V, Ra=100kS
Ia & Ig2 : Vgt Va(b)=250V, Vg2=20-100V, Ra=220k

Miscellaneous

Cathode warm-up time curve
Maximum permissible value of Grid to Cathode Resistor
n 7" n L " "
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STATISTICAL ASPECTS OF CVL500 SPECIFICATIONS

Page 4

These test specifications have been drawn up on a statistical basis
involving the following considerations:-

1. The use of 100% testing on its own doss not, with presently known
methods, and with reasonable economy, result in 100% perfect items
reaching the customer, because reliability cannot be tested into a product.

2. To control the average and spread of the characteristics of a batch
of valves is a better guarantee that the product is under control, than to
accept all of a product solely on the basis that the characteristics lie
within certain limits. In general it is true to say that a valve which
is Just inside a limit is neither better nor more reliable than one which
is just outside that limit,

3, It mey be demonstrated that the mai characteristics of valves fairly
closely follow normal or log-normal Gauss..n distributions.

The inspection of these valves when submitted for acceptance is
therefore carried out in two complementary stages.

Acceptance Sampling by Attributes

Each Attribute sampling test in the specification has two conditions
which define the inspection which must be made in order to ensure that the
corresponding characteristic meets the required standard. The conditions
are:~ :

(a) The Inspection Level, which defines, directly or indirectly,

the size of the sample which must be taken.

(b) The Acceptance Quality Level (AQL), which defines, indirectly,
the number of rejects which can be tolerated in the sample.

These conditions also define the Operating Characteristic of the
sampling scheme (Page 5), which gives the relationship between the quality
of the submitted lot and the probability of its acceptance. In general the
levels are so calculated that if lots containing a percentage of rejects
equal to the AQL were constantly submitted, then approximately 95% of the
lots would be accepted.

It can be seen that the above scheme only defines the permissible
percentage of valves outside the specified test limits, and not the
distribution of the values of the characteristic within those limits.
Theoretically therefore, it would be possible for all the values to lie
just within a 1limit and the product would still be accepted.

To ensure that this situation does not occur on the major electrical
characteristics, Variables sampling is introduced.

Acceptance Sampling by Variables

Bach Variables sampling test in the specification has one condition
which defines the inspection which must be made in order to ensure that the
corresponding characteristic meets the required standard, This condition is
the Inspection Level, which defines the size of the sample which must be taken.

The sample is divided into groups of five and the required characteristics
are recorded, From these results the average value of each characteristic
for the whole sample, and the average of the individual ranges for each group
of five are calculated., These values define the location and the dispersion
of the characteristic distribution, respectively. The average must lie
between the Lower Acceptance Limit (LAL) and the Upper Acceptance Limit (UAL),
?nd §he average range must not exceed the Acceptance Limit for Dispersion
ALD

/Illustrations
CVL508/a/¥ar62/L
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Illustrations of the limiting distributions for this valve, which would
be just accepted by the above controls, are given on pages 6 and 7. These
show normal curves with the maximum permissible spread allowed by the ALD,
centered on the LAL and UAL, respectively, and the maximum spread distributions,
centered on the bogey value,

For further details of sampling inspection procedures for Attributes and

Variables, reference should be made to K1001, Appendix XI, and MIL Standard 105A.
Sampling Procedures and Tables for Inspection by Attributes.

Typical Operating Characteristic
The following curve gives a typical Operating Characteristic for:-
Lot Size of between 1301 and 3200

Inspection Level II (Code Letter L, Sample size 150)
An AQL of 0.4% (Accept on 2, reject on 3).

ILLUSTRATION OF A TYPICAL OPERATING CHARACTERISTIC FOR ATTRIBUTES SAVPLING
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MAXTMUM VAIUE OF GRID-TO-CATHODE RESISTOR

The value of the external grid to cathode resistor which can be used
with a valve in circuit is limited by the negative grid ourrent of the valve
and the D.C. effeoctive mutual conductance of tvhe valve in the circuit.

In simple circuits, the maximum safe value of grid to cathode resistor
oan be obtained with the aid of the curves given on the next page, by taking
the working slope from characteristic ourves and calculating the value of the
effective cathode resistor from the following equations;—

Por Triodes:~ Bk offe = Bk 4322
M

For .Pentodes: - Rk effs = Tk x Rk + Ig2 x Rg2
“Ta %ﬂxp - g2)

Example
‘—%502 operating as a voltage amplifier with Va(b)=250V, Ra-100K,
Rg2#330K, Rim560. Yas2,0mA, Ig2a0.67mA, gm working=3.5mA/Ve

2,67 x 560 0.67 _ 330,000)
Then Rk eff. BW—— + & x"—Jz‘s—)

= 4715 ohms.
Prom the curves for these values of Rk eff. and gm working:~

maximim worki: 16
Rel (max E) wpublished) >  gm (publshed)

Therefore Rgl maximum » 16 x 0.25 x 106 x %—’-E—a (3°A

In more complex circuits, for example, those employing feedback additional
to that given by e cathode, anode or screen grid resistor, or those having
large signals and driven into positive grid ourrent, the working slope and
effective ocathode resistor are diffiocult to assess. For these cases the maximum
value of grid to cathode resistor in circuit is given by the following relationship:-

) ) T S{pblished)

where the effective working mutual conductance gm (wi eff:) is cbtained by
measurement in the circuit and is the change of anode current that would
occur in that circult for unit change of grid voltage, where this change of
voltage is that which would be caused by a change of negative grid current
within the valve,
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