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MINISTRY OF AVIATION - D.L,R.D.[T) /Mf

wnaeame: CV 4502

Specification MOA/CV4502 SECURITY

Issue 2 dated 12th April 1960. Specification Valve
3 To be read in conjunction with K.1001, B.S.448 and B,S.1409 UNCLASSIFIED UNCLASSIFIED !

e —a. IDdicates a change

i TYPE OF VALVE - Reliable Sub-Miniature Pentode with Flying Leads MARKING i
i ]
| CATHODE - Indirectly - heated See K.1001/4 ;
! ENVELOPE - Glass BASE
|
! PROTOTYPE - CV466, VX7099, vx8122 See B.S.L48/B8D/F/141
‘ RATINGS (Note A) ! CONNECTIONS i
i (A1l limiting values are absolute) Note | Lead Electrode |
H ]
i — — —
| Heater Voltage (v) 63 1 crid el |
! Heater Current (ma) 200 2 Suppressor g3 |
{ Max. Heater ~ Cathode Voltage, Cathode +ve (v) 100 3 Heater h
! Cathode -ve (V) 100 B 4 Anode a
{ Maxe Anode Voltage (Ia = 0) (v) 350 5 Screen g2
{ Maxe Screen Voltage (Ig2 = 0) ) 350 6 Heater h ¢
{ Max. Negative Grid Voltage (v) 100 7 Cathode k
' Maxe Positive Suppressor Voltage (v) 0 8 Anode a‘l
{ Max, Negative Suppressor Voltage v) 100
! Maxe Operating Anode Voltage (pa.max) ) 190 H
| Maxe (derating Screen Voltage (pg2.maxe) (v) 190 DIMENSIONS i
‘ Max. Anode Dissipation (W) 1.5 !
| Max, S.reen Dissipation (W) 1.0 See B.S.LL8/BBD/F/2.1 {
{ Max., Total (Anode & Screen)Dissipation (W) 2,0 Size Refs NOo2 i
! Max. Cathode Current (ma) 14 - - .
i Max. Grid Circuit Resistance (Fixed Bias) (M) 0425 F Dimensions (mm) ! Mine | Maxe {
! (Auto Bias) (M) 0.5 F ! | 1
| Max. Vibration (100 Hours duration MaXe) (g) 5 o Ae Seated height | 29.0 | 32,0 {
. (10 Minutes duration Max.) (g)! 20 D B, Overall length | ~ | 3841
| Maxe Shock (short duration) (8) ! 500 Ce Diameter 943 i 10616
i MaX. Bulb Temperature (%) ! 165 D. Lead length 38,1 § -
| Min, operating Pressure (mm. Hg) 55 (Note E) ’

Max. Ambient Storage Temperature Range (%c) {-60/+85

Typical Operating Conditions i MOUNTING POSITION

Measured at Va = Vg2 = 100V; Vgl = =2V; vg3 =0 Any

Anode Current (ma) 7.0 L

Screen Current (ma) | 2.4 TYPE APPROVAL

Mutual Conductance (ma/v) ! 562 See K1001/15

Inner p 28 Minimum quantity for submission 225

See Note G.
CAPACITANCES (pF) } APPLICATIONS DATA
Issue 1, - See section following

C in (Nom) Shielded 5.0 APage,?fé

Cout (Nem,) Shielded 4.8 !

Cagl (Maxe) Shielded 0415 |
e e e i -

NOTES

See next page

2,21216.
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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 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 maximm ratings are exceeded, Both reliability and performance will be
Jeopardized if heater voltage ratings are exceeded; life and 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 is negative with
respect to heater, should not be allowed to exceed 10 volts,

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

The maximum peak acceleration under short term random vibration conditions specified assumes
that the vibration frequency components are varying contimously over the band 10 to 1,000 cycles/
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 during use, the grid circuit resistance should be kept to a minimum,

When submitting samples for Type Approval the manufacturer must have drawn the samples from a lot which
has met the requirements of the specification, The mamufacturer 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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Page 3

TESTS

T0 EE PERFORMED IN ADDITION TO THOSE APPLICAHLE IN Ke1001

CV 4502

8 IN GROUP PERFORMED IN THE SPECIFIED ORDER
V - e - ""]}
TEST CONDITIONS = UNLESS OTHERWISE SPECIFIED :
Vh(V) Va(V) vez(v) Vgl (V) vgi(v)
63 100 100 -2 0
| i LIMITS [ |
AQL | INSP. | 1
K1001 TEST TEST CONDITIONS % | LEVEL SY“BOL'WIN. TLAL [moy | L] WK, | AD) UNITS
AIX/2,1|GROUP A i l
1
Visual Inspection |Notes: 1,2, 100% H
No voltages }
S5e14  |Inoperatives 100%
Insulation Va=all = =300V 1 100% R 200 - - - - - M
V2-all = =300V i 100% R 200 - - - - - M
vgi-all = =100V 100% R 200 - - - - - M
Reverse Grid Rgl = 500k max, 100% 1g1 - - - =] 03 -1 HA
current (1)
Vibration Noise (1)j Notes: 2, 3. 100%
Acceleration = 15g peak min,
Frequency = 50 c¢/s
Rk = 220
Ck = 1000 HF min,
Rgl =0
Va(b) = 250V
Vg2 = 100V (Note: L)
Ream22k Vout | =~ - - - | 120 - mv
T.MeSe
Alx/ 2.2 Note: 5 5
AIX/2.3
OROUP_B
543 Heater—Cathode Vhk = + 100V Oek| 11 Ihk | = - - -] 10 -
Leakage Current v2 Ihk - - - 2 - - | HA
Anode Current (1) 0.4 II la [3.9 ~ | 7.0 ~ }10.1 - | m
V2 Ia - 5.9 - 8.1} - 2,5 mA
Screen Current Ou4f II 12 |12 - | 244 - |36 - | ma
v2 I - 1,96 = 2,84 - 1.0] mA
Mutual Conductance Oul| II gn |33 - 562 -~ 71 - | ma/v
V2 gn - LS4t - 5.86] - 1.5 maA/v
GROUP_C
Heater Current 10] I Ih 180 - 200 -} 220 - { m
Anode Current (2) Vgl = =10V 101 I Ia - - - - 20 - | A
?Ra = 1M max,
Change of Mutual |Vh = 5,7V 2,51 1 begn | - - - -] 15~ %
Conductance Vgl = 0, RK = 220 '
Ck = 2000 WF i
Note: 6 ! ;
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C V 4502 - rae

i T T T e AL RSP T 50514 S —— .
{ K1001 '  UNITS
: : TEST TEST CONDITIONS L% LeveL, SO T BoceY TUAL MK, TALD] D
-;_, e T O —— | — e e L S RO S
: GROUP D ! : ' : : o i
! ! i H i 1 | ] H
: Anode/Screen | Note: 7. ! 2.5 :Code (220 = = - 36 | - ’
: iCurrent Ratio ! . ‘e : . . i !
H ' ! ! i : ) ' | i .
‘ Reverse Grid  Vh = 6,9V; Va =V = 190V; | 2.5 ‘Code ilgl | = = = i= 1,0 | = pa !
: ;Qyn-em; (2) i la = 7,9 mi; Vgl or Rk adjust; C6 I i ' . ) h
: , 3 Rgl = 500 k max. Note: 8. ‘ : ! ; ) |
i i . H ' : .
i ! H i ¢
t ' i : ' :
: H ]
lortd 3 cut off | 1a = 0.1ma | 2.5 code i~vg3 i 30 - - ‘=160 | ~-ivVv |
i | ; . 1e ' AL S i
' ; { : ! : : S | '
59 iCapacitances | Measured on a 1 Mc/s bridge, | 245 §Code iCin L2 = ! - - 161 | = ! pF \
] | | valve mounted in a fully : "6 icout tL4,0F = - "= 56 , - IpF |
{i i 1 screened socket, Shielded. ; i cagy ! = 1 =] =~ {-= ‘0.15' - pF !
: ! ! Note: 9. . : Pooe ! | :
t 5 l . . i H i
s SN PR SUUUSUP U OSSN USSP ST SISO SRUU NS RPPL SIS Sy S i
{ ? ROUP E : i | ! i bt
' ! i } i : | ; '
i ! i ; Lo
|AIX/  {Lead Fragility | No Voltages ' 1.0 .code o Lo i '
N { 4 K t 1
12el1e2434! | by i i { . i |
: ¢ | H 1 . ! H i
i ' i ‘ . ] i H
’:.Ix/ ‘Glass Stratn | No Voltages ! 2.5 {code t I P b .
124,241, l  Note: 1k, A S | | :
i ; ; ‘ : i ' i i
; i : : o |
. {Vibration Noise Notes: 3, 10, ; ‘Vour . - - = 130 - 1= | ., !
E (2) : ‘ ! v I P || Temese
A S o oy
; {vibration i Acceleration = 5g peak mine ! ! Code - i P !
; |Fatigue | Tine = 200 hours  Note: 11 | Lo b ' i
! H 1 : ! : i ! ! |
‘ y ; ’ | : b ! P '
i i ! H 0
! iVibration Noise| Note: 12. ‘ i ; v by ; !
i H(3) ! Acceleration = 20g peak min,; | | ! P . i
: i { Rk = 220; Ck = 1000 yF min,; ! | ' ! ‘ S i
i ' " Rgt = 0 Ra = 22k; Va(b) = 250V i ! { b
i i ! ve2 = 100V (Note: L) I ! A
! ! Frequency = (1)  60-120 c/s : “Vout ' = - - = 1000: - =~ M\(PK"PK)
1 i { ! { :
! { i I ! |
: ’ ‘ (2) 120-250 ¢/s ! [ jVour = D~ - 100 = e o pk=pt
i H H i H i . i
| i H { H ' :
i ; (3) 250-500 c/s . jVout [~ | = = 1000j - =~ . eN(pk-pt)
4 i : i i I R 1 : . N
f ! ; (L) 500~1000 c/s ! iVout | = © = = 1000 - o mW(pk=pt)
] ‘ | i o ! ! :
i ! f (5) 1000-2000 c/s ! Vout . = : ~. =~ 150 -~ -~  mdpk-pk)
| oo S :
! {Post Vibration ICombined AQL 245 : i oo o :
! Nose (3) P b -
! ‘Tests: : H i { i ! | ! i
: ' i ' i ! !
: i ) i i
| {Heater—Cathode ~ Vhk = + 100V 0] fmk o~ =t o qole tpa !
: {Leakage ' | g | ! i N i
Current. i i i : ! oo ; ' :
H i H H : )
: t 1 : H : ' H H !
'Reverse Ortd . Rgl = 500k Max. 0.25 1@ [~ =1 =1 ~losi- ma |
‘ lcurrent. 1 ; i : ' Yoy [ i
! - : ¢ ! b i ;
: Mutual i 1.0! je i34 = - =73 - | marv |
i | Conductance ! | i i o I !
i ! i | ! ; \ ;
| ' 1 . f t !
!Vibration " As in Croup Ae Note: 3. 140 Yout | = =y = =1 300y~ |mv :
, .Noise (1) ; { i - | i PeMeSa !
i : : } i | { , . ;
i ¢ ! !
! ‘Catastrophics | Note: 13 0425 t | . 1 ! | '
; : ! i I P i i
{AIX/  ishock | Hammer Angle = 30° : o S b ;
2ebe2. i No Voltages ‘ ; ) } i ! i ‘
W, © (T/A only) : z A T
f : i ]
. . ! ! i H
i : Post Shock i As for Post Vibration Noise ‘ ’ o N ! '
H (Tests: (3) Tests i : ) : i ; : !
R——— e ; H } e
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TESTS (Contdd

TEST CONDITIONS

; INSP.
| LEVEL

1
SYMBOL

G # () ¢ v H

CV 4502

MINo

T
LAL = BOGEY

§UAL

| MAX

AVI/5a1

AVI/5a3

Selle

5ell

AIX/2.5

5.1k

Stability Life
Change in Mutual
Conductance

Intermittent Life

Test Point
200 hours

Inoperatives

Heater=Cathode
Leakage Current

Reverse Grid
Current (1)

Mutual Conductance

Average Change of
Mutual Conductance

Insulation

Test Point
1000 hours

Inoperatives

Heater—Cathode
Leakage Current

Reverse Grid
Current (1)

Mutual Conductance

Insulation

‘vgl = OV

Rgl = 470k
Rk = 200

Combined AQL

lNot,e: 15

Vhk = + 100V

Rgl = 500k maxe

1

{Va ~ all = =300V
V2 = all = =300V
vgl ~ all = =100V

Combined AQL

| Vhi = + 100V

i

Rgl = 500k maxe

Va = all = =300V
Vel - all = ~100V

*Vhk = 135V heater positive!

440

0425

Code

Code

GROUP_G

after 28 days
holding period
Inoperatives

Reverse Grid
Current (1)

Mutual Conductance

Electrical Re~Test

100%

Igl

i

| 33

e o e e o et s e S0 _,_‘r.... R

T
!
i
i

10

0.3
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CV 4502

3.
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5Se
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7o

9.

NOTES

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,

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

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 noise
output,

Vg2 may be obtained from the 250 volt line via a resistor of 62 k decoupled by a 2uF capacitor,

At this stage the lot shall be formed, It shall be an identifiable lot not exceeding 5,000 valves,
manufactured in a perfod not exceeding 20 consecutive Working days, Normal Sampling (Single) shall
apply.

The change In mutual conductance is expressed:

(@n at 6,3V)= (gn at 5.7V)
x 100%

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

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

The capacitance Test Jig connections shall be as follows:~

est| LATKS I Links Links |
et to H.P. | to L.P. to Ee
cin 1 2,3,5,6,7 4,8
sh,
Cout 4,8 2,3,5,6,7 1
Cagt 1 4,8 2,3,5,6,7
sh,

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

The valves shall be randomly mounted on the vibrator mount in such a manner that each valve
experiences an acceleration of at least 5g peak.

The frequency of vibration shall be swept continuously over the range 60~1000 c¢/s at a rate of change
of frequency not greater than 1 octave per mirmute,

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 applieds

This test to be applied to the total sample previouslysmbjectedto 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 range 60 - 2,000 ¢/s. swept once only at a rate of
change of frequency not greater than 1 octave per X SecSe The voltages to be recorded shall be the
values of nolse eutput at the maximum resonance in each of the specified frequency bands, as measured

in terms of peak-to-peak voltage using an approved equipment. See page 7.,5([4 (Jusous

A valve shall be deemed to be catastrophic If it is either an inoperative as defined in K1001
Section 5,14, or has either or both the following defects:

(1) Anode current outside the range + 75% of the bogey in Group B,
(11) Vibration noise output, as measured in Group A, greater than 1000 mV.r.m,s.

This is a destructive test and valves used for this test will not be accepted for delivery.

Accept lot if O inoperatives in sample, reject lot if 2 or more inoperatives. If 1 inoperative,
take further sample of S0 and &ccept if no further inoperatives.

cv.L4502/2/6
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CV 4502

1e

2.

3.

L

Test Circuit for Measurement of Peak=to-Peak Noise Output }
Bagic Circult
______________________________________ :
+ VE |
PEAK i
CIRCUIT. '
|
1
VALVE !
UNDER AMPLIFIER ApDING INDICATOR| |
TEST. METER | |
1
PEAK '
CIRCUIT |
e ____ ___P_EA'S_T_Q_PEAK_}{{LIMEIEB_:
ARRANGEMENT OF APPARATUS. /
/ ‘
/
FIG.I. /
|
Amplifier. The Input Impedance shall be 1M coupled through a O.fuF capacitor to the valve under

test. From 60c/s to 50Kc/s the frequency response shall be wighin * 1dB. of the reference voltage
at 1000 c/s. At 60Kc/s it shall be =3dB. * 0.5dB. and at 1 OKc/s 1t shall be =15dB X 1dB.

Peak-to=Peak Voltmeter. This shall comprise of the Charging Circuits, Adding Circuit and an
Indicator Meter. Its sensitivity shall be such that a signal of 25V R.M.S. applied to {ts input
terminals shall produce full-seale deflection on the Indicator Meter. An approved cireuit for
the peak—-to~peak Voltmeter {s given in Fig.2. /

/
361 .QEEF.EK_CIEL’S The positive peak and negative peak eharging eireuits shall each
consist of a diode in series with t{e itor to be eharged, or alternatively be sueh

that the eombined eireuit will deve
have been {ndicated had these s

a/peak=to-peak charge equal to that which would
fed’eircuits been employed. The two time eonstants
shall be the same and shall be t a single pulse of 25 miero-seconds duration,
applied to the input of the #pl¥rier, will result i{n an fndieated reading of not less
than 63% of the pulse amplitul This 1s equivalent to saying that a 100 mfero-seeond
pulse will give a reading JYess than 98% of the pulse amplitude. The leakage
rate shall not exeeed that ¥pieh/would eause the meter reading at full seale defleetion
to decay by more than 1% pey minute.

3.2 Adding Cireuft The adding ,d/rcuit. shell be eapable of summing aeeurately the voltages
developed across the respe€tive eharging circuit eapaeitors.

/
363 Indicator Meter. The Indicator Meter shall be such that it will show the magnitude of the
total voltage developed in the adding circuit and shall be ealibrated to give the peak=to-
peak voltage value o:/the microphony developed at the anode of the valve under test.

/
Calibration. Overall ealibration of the test circuft shall be effeeted by applying a 1000 e/s
stnusoidal waveform of k:/)éwn amplitude to the input of the ampliffer. The overall sensitivity
shall be eontrolled by yarying the Amplifier gain.

CV 40258 cv 432 +300V |

STABILISED

SUPPLY .

5K
(SET ZEROQ)

500K
50K LIN.

150V
e T R ‘ STABILISED
BAND | 60ds -120¢/s  BAND 4: 500¢51000¢/s  XX:6-3V. Y¥.4-5v. Su

PPLY .
BAND 2:120¢/s-250¢fs BAND 5: 1000¢/s-2000¢/s Ci-Cio: O-0O2 uF. PLASTAPACK CAPACITORS.
BAND 3:250¢/-500¢) FiG.2.
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ELECTROIITC VALV SPICIFICATIONS
SPLCIFICA TOW 1i04/CV4502
ISSUE 2 DATED 12TH APRIL 1960

ANEDMENT 110, 1

Page 1 Amend 'No. of Pages! to read '6!
Amend Specification Authority to read 'D.L.R.D.(T)/R.R.E.!
In 'Applic-tions Data' box amend '‘age 7' to read 'P.ze 6!

Page 4 Group E Vibration Noise (2) ZAmend 'Inspection Level! column
to read 'Code L!

Pase 6 ote 12 Amend last sentence to read 'See pages 7 and 8 of CV4504'

Page 7 Remove and destroy page T

l‘I 04040 ‘ e 9{
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CV 4502

APPLICATIONS DATA

FOR
VALVE TYPE

CV 4502

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

ISSUE | JUNE 1960

ISSUED BY..
MINISTRY OF AVIATION T.L.S. (B)

CASTLEWOOD HOUSE.
77-91 NEW OXFORD STREET.
LONDON . W.C.1.
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CV 4502

STATISTICAL ASPECTS OF CV4500 SEECIFICATIONS

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

Page L4

1. The use of 100% testing on its own does 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 may be demonstrated that the main characteristics of valvesfairly
closely follow normal or log-normal Gaussian 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
3 y’
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 9% 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 limit
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

Each 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), and the
average range must not exceed the Acceptance Limit for Dispersion (ALD)

N.17082 /Illustrations

CVL.502/3/ Tuneb0/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 allowved 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).

PERCENTAGE DEFECTIVES IN LOT
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MAXTMUM VALUE 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 negavive grid current of the valve
and the D.C. effective mutual conductance of the valve in the circuit.

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

For Triodes:- Rk effe = Rk +&
u

For Pentodes:- Rk effe = Ik x Rk + Ig2 x Rg2
Ia Ta x u(gl - g2)

Example
CV4502 operating as a voltage amplifier with Va(b)=250V, Ra=100K,
Rg2=330K, Rik=560. Ia=2.0mA, Ig220.67mA, gm working=3.5mA/Ve

Then Rk eff, = 2'672x 560 + 8'87 x 330,000)

.0 28
> 4715 ohms.
From the curves for these values of Rk eff, and gm working:-—
1 (maximum) m (workin
TRgi(max) (Fixed biespublished) < g’g‘(éﬁm%) = 16

Therefore Rg! maximum = 16 x 0.25 x 100 x 32'—; = 6Ma

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

_ 1_(maximum) = gm (published)
Rgl (max) Efixed ‘bias published) gm (ws eff.)

where the erfective working mutual conductance gm (w: eff:) is obtained by
measurement in the circuit and is the change of anode current that would
occur in that circuit for unit change of grid voltage, where this change of
voltage is chat which would be caused by = chenge of negative grid current
within the valve,

Ne33255
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