I CV4508
VALVE _ELECTRONIC

MINISTRY OF AVIATION - R.D,

Specification MOA/CVL508 SECURITY
Issue 2 dated 1st January, 1961 Specification Valve
To be read in conjunction with K,1001, B.8.448 and E,S.140S UNCLASSIFIED UNCLASSIFIED
——'—"‘—-9 Indicateg a change
TYPE OF VALVE - Reliable Sub-Miniature Short Suppressor Base MARKING
Pentcde with Flying Leads.
8ea K,1001/4
CATHODE = Indirectly-heated
ENVELOPE = Glass BASE
PROTOTYPE = CVL67, VX 8240 8ee B.S.LLB/BED/F/ 1.1
RATINGS (Note A) CONNECTIONS
(A1l iimiting values are absolute) Note | Lesd Electrode
Heater Voltage (v} 6¢3 1 Orid gl
Heater Current (ina) 175 2 Buppressor 23
Max, Heater - Cathode Voltage, Cathode +ve (v) 100 3 Heater h
Cathode =ve (v) 100 | B N Suppressor RS
Max, Anode Voltage (Ia = 0) (v) 350 5 Anode 8
Max, Screen Voltage (Ig2 = O) (v) 350 6 Heater h
Max, Negative Crid Voltage (v) 100 7 8creen 82
Max, Positive Suppressor Voltage (V) 0 8 Cathode kK
Max, Negative Suppressor Voltage (V) 100
Max, Operating Anode Voltage (paz.max) ({2] 190
Hax. Operating Screzn Voltage (pg2.max) (v) 190
Hax, Anode Dissipation (W) 140
Max. Screen Dissipation (W) Ool4 DIMENS IONS
Max, Cathode Current (ma) 12
Max. Grid Circuit Resistance (Fixed Bias) (M) 0.25¢ F See B.B. LWG/BBD/F/2.1
(Auto Bias) M) 0,51 F Size Ref. No,2
Max, Vibration (100 Hours duration Max, ) (g) 5( ¢
(10 Minutes duration Max,) (8) 20} D
Max, Shock (short duration) Sg) 500
Max, Bulb Temperature (%) 165 Dimensions (mm) Min. Max,
Min, Operating Pressure (om,Hg ) 55
Max, Awbient Storage Temperature Range (°%C)| -60/+85 A. Seated height | 29,0 32,0
B. Overall length| -~ 381
Typical Operating Conditions Co Diameter i 963 10,16
Do Lead length 3841
Measured at Va = Vg2 = 10QV; Vgl = =2V; Vg3 = 0 {Note E)
Anode Current (mA) 3.0
Screen Current (mA) 2425 MOUNTING POSITION
Mutual Conductance (mA/V) 25
Inner u 34 Any
Mutual Conductance, Grid 3 (Va3 = =2V) (mA/V) 0.35
TYFE APPROVAL
Se2 K1001/15
Minimum quantity for submission 225
See Note G,
CAPACITANCE (pF) APPLICATIONS DATA
C in $iom.)Shielded Le2 Iasue 1, = See section following
Cout (Nom,) Shielded 31 Pege 6o
Cagl (Max,) Shielded 0,015
Cag3 (Max,) Shielded 3,0
Cg3. All (Nom) Shielded 6.5
NOTES
See next pege

cvy508/2/1



Cv4508

NOTES

Ae 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 exceedede 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 maximum ratings are exceeded, Both reliability and performance will be
Jeopardized if heater voliage ratings are exceeded; life and reliability performance are directly
related to the degree that regulation of the heater voltage is maintained at its centre-rated
value. Under no circumstances should the heater voltage supply be allowed to deviate more than
+ 5% from the rated value,

Be For greater reliability, the potential between heater and cathode, when cathode i{s negative with
respect to heater, should not be allowad to exceed 10 Voltse

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

De The maximum peak acceleration under short term random vibration corditions specified assumes
that the vibration frequency components are varying contimiously over the band 10 to 1,000 cycles/
sec, in & random manner,

Ee 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,

Fe For greater reliability during use, the grid circuit resistance shculd be kept to a minimume

Go 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

I0_BE PERFORMED IN ADDITION TO

THOSE APPLICABLE IN K,1001

Cv4508

IESTS IN ANY ONE GROUP SHALL BE PERKORMED IN THE SPECIFIED ORDER

TEST CONDITIONS = UNLESS OTHERWISE SPECIFIED

Vh(V) va(v) vg2(V) vet(v) Vg3 (V)
643 100 100 -2 c
1 LIMITS
INSP b
K1001 TEST TEST CONDITIONS A%L IEVBI... SYMBOL; UNITS]
MIN, | LAL |BOGEY| UAL { MAX.| ALD
AIX/241|GROUP_A i
Vieual Inspection Notes: 1,2 100%;
No voltages
Selly Inoperatives 100%
Insulation Va=all = =300V 100% R 200 - -1 - -l M
Vg2-all = =300V 10048 R 200 - -| - - |- H
vgi1-all = =100V 1 R 200 - - - - 1= M
Vg3=all = =100V 100%| R 200 - -| - -~ = In
1
Reverse Crid Rg1 = 500k max. 100%: Ig1 - - -] - jo3|- juA
Current (1) i
Vibration Noise (1)| Notes: 2,3 100%
Acceleration = 15g pesk min, !
Frequency = 50 ¢/s
Rk = 390
Ck = 1000 WF min,
Rg1 = O
Va{b) = 250V
Vg2 = 100V (Note: l) !
Ra = 22k Vout | - - -{ - 160 |~ OV
r.m.s;
AlXR2 2 Notet 5 !
AIX/2,3 !
+
GROUP B
5¢3 Heater~Cathode Vhk = & 100V o4} 11 | Ink - - - 110 |- ipA
Leakage Current va | mk | - - =12 |- |- [bA
Anode Current (1) o] 1 fra 2.0 ={30f- juo'~ |m
v2 | Ia - | 2.55 3,35 = [0a78| mA
Screen Current On44] II Ig2 | 1.0 - | 225§ ~ 35 = mA
V2 1g2 = 1,81 - | 2,69 -~ I8 mA
Mutual Conductance Oly; II gm | 1,75 ® 2,5 = (3,25 - (ma/V
V2 gn = 122u =1 2,76 - [0,59{mA/V
GROUP C
Heater Current 1.0} 1 ih 160 -1 175¢ = 190} - ‘lmA
Anode Current (2) vgl = -8V 1.0) 1 Ia - - - - 50 - " pA
Ra = 1M max,
Change of Mutual Vh = 5.7V 25| 1 |aem EREEEE B I 154 ~ I %
Conductance Vg1 = O, RK = 390 !
Ck = 2000 pF |
Note: 6

CV 4508/2/3



Cv4508

TEBTS_ {Cont.) PAGE 4
K1001 ™8T TEST CONDITIONS AqL | tvsp, { LI UN1TS
b3 LEVEL MIN jLAL.} BOGEY | UAL| MAX.f ALD
GROUP D
Anode/Scresn | Notes 7 2.5 | code 0,75 ~ | =~ | -f2.25} -
Current Batio [
Reverse 9rid | Vi = 6,9v: Vs = Vg2 = 150V; 12,5 | Code 121 - |- - =Jie0 | - M4
Current {2) fa = 5,25mA; Vgl or Rk adjust 0
P81 = 500k max, Note: & L
Matual Vg3 = =¥ »5 jCode gu{g3] 0,2 | - - - 112 - |mA/V
Conductance (]
orid 3
Grid 3 Ia = 50 uA 25 | Cede ~Vg3 1§ - - - {12 - v
Cut off 4
549 Capacitances § Measured on 1 Mc/s bridge ﬁ.s Code | Cin g.é - - - 148 | = | PP
valve mounted in & fully G Cout ReS5 | - - =37 | = | p¢
screened socket, Shielded, Cagel - - = 10,018 - pF
Note: O
GROUP B
A1X/ Lead Fragility ! No Voltages 1.0 |Code
2146243, I
AlX/ Glass Strain | No Voltages P.5 |Code
FN-R ] Note: 14 []
Vibration Notes: 3, 10, Code Yout | =~ - - 20 - - v
Noise (2) L ToleS,
Vibration Acceleration = 52 peak min.
Fatigue Time = 200 hours Note: 11
Vibration Noisd Note: 12,
(3) Acceleration = 20g pesk min.)
Rk = 390; Ck = 1000 uF min.
Rgl = 0; Ra = 22%;
Va(b) = 250V
Vg2 = 100V {Note: 4)
Freguency = (1) 60-120 ¢/s,. Vout |~ - - jvo | - v ( pic=plc
(2) 120-250 ¢fs Veut |= |~ | - oo | = | ov(pk-pk
(3) 250=500 c/s Vout | = - - o | = | mV(pk-pk
{4) 500-1000 ¢/o Vout | - - - o) = | mv{pk-pk
(5) 1000~2000 c/s Vout | = - - qovf = | mvipk-pk
o8t _Vibration f Combined AGL PeS
[YI*H
Heater—Cathede | Vhk = & 100V 20 Ik |- f=- 1= t=-Ho |~ | m
Leakage
Current
Reverse Crid Rg! = 500k Max, De25 gl - - - - 05 | = HA
Current (1)
fHutual 1.0 gn  [1,65 |- | - - B35| - |ma/v
Conductence
Vibration As In Croup A. Note: 3 1,0 vour |« |- | - {~foo |~ jumv
Notse {1) ToMeds
Catastrophics |Note: 13 D.25
AlX/ Shock Hammer Angle = 30°
244024 No Voltages
L3 (T/4. only)
Pogt Shock As for Post Vibration Noise
Tests (3) Tests.
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Page S TESTS (Contd,)
LIMIT8
K1001 TEST TEST CONDITIONS AQL f INSP, SYMBOL frmmmny ey UNITS
£ jLove
MIN LALFBOGEY j UAL | MAXEALD
GROUP_ £
AVI/5 fLife Vgl = OV
Vhk = 135V heater positive
Rgl = L70K
Rk = 390
AVI/5.1] 8tabilf ife
Change in Mutual 100 I Agm - - - - 10f ~| %
Conductance
AVI/5.% Intermittent
Life
egt Poin Combined AQL 4,0§ Code
urs I
Sel4 Inoperatives ote 15 0,25
Heater-Cathode |vhic = % 100v 145 Ihk - - - -] 0] - | ua
Leakage Current
Reverse Crid Rgl = 500k maz, 1,0 182 - - - e 103f = A
Current (1)
Mutual 1.0 gm 1,74 - - - PBe25] - | mA/V
Conductance
Average Change Aem - - - - o] -1%
of Mutual
Conductance
Insulation 265
Va = all = =300V R 100 - - - - -1M
Vg2 = all = =300 R 10C - - - - -iuM
Vgl ~ all = =100V R 100 - - - - - N
Vg3 - all = ~100V R 100 - - - - -IM
Test Point Combined AQL 645 | Code
ours H
Selly Inoperatives 165
Heater-Cathode |Vhk = * 100V 4,0 Ihk -1~ - =} 10} - A
Leskage Current
Reverse Grid  |Rgl = 5C0k max, 1.5 181 -1 - - - 1 1.0] - HA
Current (1)
Mutual Conductance 15 gm 1,551 = - - PBJ35) =~ | mA/V
Insulation U0
Va = all = =300V R 50 - - - -
Vgl ® all = =100V R 50 | - - -in
GROUP G
ALX/2,9 ﬂg&z%sg%s; 100%
Test after
8
r
Selly Inoperatives 045
Reverse Orid Rgl = 500k max, 0,5 Igl - - - - j0,3) - HA
Current (1)
Mutual Conductence am 1,75 - - -~ PB.25) - | mA/vV
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The valve shall be visuelly {napected for good workmanship, using & visusl aid having a X10 magnificaticn.
Particular attention shell be paid o the foliowing:=-

Structure quality, qualiiy of welds, quality of lead tisning, external dimensions and shape, and

freedom from harmful loocse particlas,

This test mey be done alternatively in Oroup G, at the discretion of the manufacturer,

The valve shall be mounted so that the direction of wibration {s 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 2 resistorof 47 k decoupled by a 2uF capacitors

At this stage the lot shall be formed, It shall be an identifiable lot not exceeding 5,000 valves,
manufactured in a period not ding 20 tive Working days, Normal Sampling {8ingle) shall apply.

The change in mutual conductance is expressed:

(gm at 6.3V) - (gm at 5.7V)
I 100%

{gm at 6,3V)
Calculated from the Anode Current (1) and S8creen Current as measured in Croup B.

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

The capacitance Test Jig connections shall be as follows:~

Links Links Links

Te8%f ¢5 H,P.] %o L.P. | %0 E.

Cin 1 2,3,4,6,7,8 5

ahe
Cout 5 243,4,6,7,8 1
gh,
Ccagt 1 S 2,3,01,6,7,8,

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

The valves shall be randomly mounted on & vibrator mount in such 2 manner thai each valve experiences
an acceleration of at least 5 g peak,

The frequency of vidration shall be swept contimiously over the range 60~1000 c/s8 at a rate of change
of frequency not greater than i1 octave per minute,

The heater supply ehall be 6,6 V and switched approximately 8 minutes on 16 minutes off throughcut the
duration of the test.

No other voltages are to be applied,

This test to be applied to the total sample previously subjected to ths Vibration Fatigue test. Each
valve shall be mounted so that the direction of vibration is parallsl to the minor axis of the electrode
structure and shall be vibrated over the frequency range 60-2,00C c/s, swWept once only at a rate of
change of frequsncy not grester than i octave per 30 secs. The voltages to be recorded shall be the
values of noiss output at the maximum resonance in each of the specified frequency bands, as measured

‘n terms of peak to peak voltage using &n approved equipment, Sea pages 7 and 8 of CV450%

A valve shall be deemed to be catastrophic 1f it {z either an inoperative as defined in K100i Section 5.1l,
or has either or both the following defects:

(1) Anode current outside the range ® 75% of the bogey in Group B,
(f1) Vvibration noise output, as measured in Croup A, greater than 1000 mV, r'¢M.S8,
This 13 a destructive test and valves used for this test will not De accepted for delivery,

Accept lot if O fnoperatives in sample, reject lot if 2 or more inoperatives, If 1 i{noperative,
take further sample of 50 and accept if no further inoperatives,

CVL508/2/6




ELECTRONIC VALVE SPECIFLICATIONS

JPPLICATIONS DATA FCOR VALVE TYPE CV4508

ISSUE 1 DATED MARCH 1952

ZMENDIMENT No, 1

Paze 11 Anode Impelance Versus Grid Voltage

Delete 'KQ' as the units on the Lapedance (ra)
axis and insert 'MO'
Record the amendment on page 2,

fugust 1962 D,L.R,D.(T)

N,40616
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. ELECTRONIC VALVE -SPECIFICLTIONS
SPECTFICATION MOA/CVL508 ISSUE 2 D.TED 1ST JANUARY 1961
/MENDMENT NO. 1

Page L Group B Vibration Noise(3)

In the column headed "LIMITS MiX" insert the following linmits
against the appropriate frequency as follows:-

(1) 60 - 120 ¢/s insert "500"
(2) 120 - 250 0/5 n n500n
(3) 250 - 500 ¢/s " “700"
(4) 500 - 4000 ¢/s ™ "700"
(5) 1000 - 2000 ¢/s "  "700"

. July 1964 TVC for R.R.E. Nil. 222371
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APPLICATIONS DATA

FOR
VALVE TYPE

Cv4508

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. (B)

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

CV4508/d/Mar62/1
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CV1,508/d/Mar62/2

AMENDMENTS

No:

Date

Page

Rug b2
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CONTENTS
Statistical Sampling Page
Statistical Aspects of CV4500 Specifications L
Typical Operating Characteristic 5
Limiting Distributions of Major Characteristics 6
Maximum Range Distributions centred on Bogey 7
Grid Characteristics
Ja : Vg1  Va=Vg2=50V, 100V, 150V 8
Ig2 : Vgl Va=Vg2=50V, 100V, 150V 9
gm : Vgl  Va=Vg2=50V, 100V, 150V 10
ra : Vg1  Va=Vg2=50V, 100V, 150V 11
Anode and Screen Characteristics
Ia & Ig2 : Va Vg2=50V, Vgi= -1V to +2V 12
Ia & Ig2 : Va Vg2=100V, Vgi= =3V to +2V 13
Ia & Ig2 : Va Vg2=150V, Vgi= =4V to +2V 14
Triode-connected Characteristics
Ta : Vgl Va=50V, 100V, 150V 15
Ta : Va Vgi= =4V to +2V 16
gn :  vgl Va=50V, 100V, 150V 17
u, gm, ra, Vgi s Ia Va=50V 18
u, gm, ra, Vgi : Ta Va=100V 19
u, gm, ra, Vgl : Ta Va=150V 20
Dynamic Characteristics
Ia & Ig2 : Vg1 Va(b)=150V, Vg2=20-100V, Ra=22k% 21
Ta & Ig2 : Vgl Va(b)=150V, Vg2=20-100V, Ra=L7k® 22
Ia & Ig2 : Vg1 Va(b)=150V, Vg2=20-100V, Ra=100kS 23
Ia & Ig2 : Vgl Va(b)=150V, Vg2=20-100V, Ra=220k® 2l
Ia & Ig2 : Vgl Va(b)=250V, Vg2=20-100V, Ra=22kR 25
Ia & Ig2 : Vg1 Va(b)=250V, Vg2=20-100V, Ra=L7kR 26
Ta & Ig2 : Vgt Va(bg=250v, Vg2=20-100V, Ra=100k$ 27
Ia & Ig2 : Vg1 Va(b)=250V, Vg2=20-100V, Ra=220k® 28
Miscellaneous
Cathode warm-up time curve 29
lazimum permissible value of Grid to Cathode Resistor 30
n n A\l " " " 31
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STATISTICAL ASPECTS OF CV4500 SPECIFICATIONS

Page L4

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

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 valves fairly
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 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 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

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
CV4508/8/¥ar62/ly
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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).

JLLUSTRATION OF A TYPICAL OPERATING CHARACTERISTIC FOR ATTRIBUTES SAMPLING

r -
Y ] TT7 11] ,],[ﬂ {, } [1]100
| 111 1 H ;
| 1 T T ‘L
SRR G G R S S ] 1 1

1 1T
+ +—— t 90
) PUSEE B D ]
e P I O I 4 b
SSSURS R S e -
DA U 0 0 0 N N N A IR O A aN
. ! 80
T T
. - S S T TS 4 - - ‘e -
T I T !
+ 4=+ t-+——+ 1+ 1 t- '
+ ¢+ —++—++-t- 1 t—-ﬁ— -1
! : I |
| i BV e TR e i+ 70
+ S EE el S VN +t o an Atk O N AR SRS
- 4+ -4 - . . oo
T N T FEET snssuSulRRREE S
R RS T 60
.—_4._-,;41,»_ ..’.fg -+ O S W W W - iy 4.4 ]
- 4 T .- ~~f—‘+%» - L1 L1 .4»;. oy Lo
Hd - +1+ 8 b s bt 41 L 4 o e
Ienandian B ot v + 44 4 vy v o
1 e T 50
NS BEEE T
’ + -+ + 4 4+ .} $} .
1] 11 l I
| ] e
4 ;' ]r — ;T 40
‘ ++ ++++ 11+ - 1- N 44 444 +t+1 - + I 4t v
; i TN i I INNBEEERESS L Ll b
] — 44 11 ] + | ——
11 .4 - -
H —+ Il 30
it 111N 4_..{,}
- t 4 | - 50 U O O + 4+
b4t - | 4 L 4t 4 -+ A
f -—1 1 0 e R 10 e i 1111 111 Tttt
1 20
4 RN S0 B S A W 0 O - +4 444 4+ 44 fo.
L1y LI - 1T L,
1 . - L - -4 4 4 44 4+
o ¢__T_ T - . 4 - ;\\ 4 -T' N 1+ ‘o0
1 ! 1
+ 4+ — +4- -+ ++ 1+ - ~4 4 1 P +—
»—l 4, - 1+ + ot 1 E T -4 -
D | - _ 4 + 4& { [
-f4 i . —~1- 4 -
IA 1 1 i ! HiBEl 0
0 1 2 3 L 5

PERCENTAGE DEFECTIVES IN LOT CVL508/d/Var&2/5

PROBABILITY OF LOT ACCEPTANCE (%)



Page 6

Ccv4508

mA

-

e

SN S S S S

DISTRIBUTIONS OF MAJOR CHARACTERISTICS

LIMITING

CV4508/d/Mar62/6



™

ob AMvw gg wb of X4 o< S o

-4

Cv4508

GAUSSIAN

1

eV 4508]

DISTRIBUTION Of

ANODE CURRENT,
SCREEN GRID CURRENT,

NORMAL

MUTUAL CONDUCTANCE
|
|
.
|
T

s€ vuw of 261 g2 oc sS4 ol Sy VW Ov DI s€ ot ST o S

e
™.

-+ - -

Tt ol
e
Sas ol o .‘
[ |
-y .
7/‘-—-————
. EEP A
P
‘
L
|
t
T
P
+ 1
t
+

Page 7

SIsh FSEEREEE S SR RS 5 i B Rew

s Susnnnan 15A U 400 Dus SEEEE Eabe R Rl & Sa1 SHESS
Ifx«i%ﬁ- ava oo ava A N oo oxvm CNIN [
‘!v-4||.,c|*| llTHl S S - _.\ 4 -4 B e . u. . ﬁu‘4
N 4 +—+ .- 4t 4 - e 4+ t:ilwtlQl SNSRI S 4 + o )
]Iﬂw 4 Jw?_f . _ BERE DR N IRE B Mi_.l

CV4508/d/Mar62/7



Page 8

Ccv4508

la

16

14
12

10

—~ 4 - { —
R . v ! .o P 'anvd.v‘{t * \ - vk i b ' ' . . . ﬁ“ B t!llf(l;.»”.bl" e h
i PO S R S N e R HA e N . L PR S SR IO
: C : - 0 R RN e R S .
! L \
i S . RS S U S } RS S
T T MERE
i Lo . VGRS S S S S W
4 Los - . PR f*i
| T B 4 - S U B
! A5 SRS St Sunas FREE
_ . -
w | t DU SR, . -L.,H b
- e e e S S ma AL
g . 4 B S E R S
i I} + ——t————e et -t 4
. T Poh
L] LI ENED INURED RN I NN EORAN AN B
au %E T e
b v (U] - ——t - M - & ——— vl#wol*l.o.‘ -
-t x < [PUIPURSRIA BN PR (U S B
w - . | i
>3 1 !
- e e RS SR
v V~. g e . ==
BEN PRSI SEES EUE IS sluss saw
s & ‘ T
mm ol |
. 4 | B SRR \ | . ek R
" Um <3 SO D ' . . o« asy g
L O > BT , R RO
B i
. m by i N R .
" 4 4 + i
. lak e o]
T Om R - ..Ng
bt - mc 1 *?M . 4y + o
4. WWM‘_,“J ”;.iy.”..
B R A IR
FU S Bt Ve b e 4 RO S . .
et § PO T ' [ FUNE
T SRRV SR . R
i } pddes
b i PR S .
s S S + ' .
T I e 4 '
A L

Volts

Vgl

CV4508/d/Var62/8



g2
mA

24
22
20
18
16
14
12
10
8
6
4
2
o

Ccv4508

CV4508/4/¥ar62/9

Volts

Vgl

Page 9

T i T - N vwv VT _ 1 17T T .,Tll( N 47. LA ,..,T.‘Jiq .|+ T M
T 1 B S ——— —
— 1 | 4 _ - 4t fL,t et . — R S i 3 PR SRS
; i , i SIS B S . PO (R SIS SN SRR S
[ H + i - i
»_ — ; I + — o~
1 —— : + bodfdd I e ]+
T——1— - : v e i B o s BT 8 o o o b
| | i D i P PR S NP W S S SRS SN S I } ——
f , T A ' A 20 R B S A R S T
, oSS T PO Y N i N e e S
| 1 + 3 4 -+ e
i W\. 1 As ‘ f :
; ) B [ . :
. +-L OA R | 1 |
: 1 1 i T - !
. 1 T i 1 !
BEEE ; W i = .
b I i : ; BE RN
L 1Zo T | T ! il
1 Mwea i ! 17 T1 711 o
T €S ! o
12 || i | Py
-+ o T fh o e
T .03 T + T
H ooy 3 e RReS
< i mTﬂ ol T TTT Tt BREEE T
LY. 2 JEEREEENI ; | -
LR s Xe) i I
~popd £+ R . t
ﬂ > > ]
|v|4.L . T R r
I..vI_A [72] + T t
° | ZD | 1 !
r lw @ T T
! W T M i
| we A ERRNNa Lo
t O > . ! i s i i | !
H 1] "] i i H : } H w Ve
1 1 T T T T ! T R O B |
T -+ + t +—t ” F.F —t +——+ + < +
[ 4oy il i | 1 L,+ bk “.
| : ! | | ! i
4 i e e i-4-4 4 -1 4 + {- FEN { _ P }
4_, 1 ‘ + I o S . + 44 - g | { " i
_ ! —— ] e ' A, T
! + 1 ! _ " 1 i
4 e -+ + = = 4 - Lo 4 -+
44- ' / — B e o e Jobdm
| | bt o i i B B e S e e S
-+ } - bt i e = s ﬂL_ t
4 t e - }
-4 e ] “ ! i
o e : et
—+ 1+ 4 . IIHM ——— — 44—+ M vttt
—t - 4t B - [ + -
[ M 1] it




30

Page 10

25
2:0
I5
O
o5
(o]

N

Ccv4508

__; R SR R

E.
h]
Z 4
— < =
]
80
23
272
&5 &
vuewv
a i
O c
>
|
<5
=Y}
- a
S w 1
BER IRRBREE _
{ i t
1 H
- +— A q“
I B I
41«I414 —+
— bt +— s
— | T N
H [ S i
i =
Tt IS S
4] _qa.w 4 orer-
4 | .WA. -
T H =
Av -
L 1

Volts

-Vgi

CVL508/4/Mer62/10



Page 11

Ccv4508

T T T T et e -
CV 4508 ‘ I
[T
ANODE IMPEDANCE j }
VERSUS GRID VOLTAGE . L
Vhe 63~ —
+—+
-
- +1 b= - bt + ot e
44 4
|
B 41 S S SN A S G - t 4o
4 Rl o S S O e e i 4o
I L .l
VaMg2a150v.  VaeVg2«IOOv. | VamVg2«50v. |
il I !
— t
i 0 I i
‘j . ; » I Ly ] , 20
] T ' '
i i
— . . -8
| i — i I i
- — B \
~ I T f ra
- ! ) | |
1 - -6
e mamat na 1 1
] e

W‘ EENREEE BRNE L 111 M

o8

R 1 O e

1

{
\ H

— 06
T A=

..ﬂ._.,,
}
t
T
T

_ i \ o4

4

\
!
)

V
|

/
) 4
/
V4

|
T
|

- -4+ 1 N-__i~~§ A 4

+
i
‘ 02
THINEH N {‘\ 114+
!
Ly

1
1

6

4 2 (0]

-Vgl  Volts CV4508/3/Mar62/11



Page 12

300

Volts

Vo

— [ T T HTTIT ] T :4 I THE A _L DEREREREEEEE NN
L M 4- »lv“ 4 44 Vi |1 —— ! 4 e i B e o e { - = = TR I S - | i
[ b e e e 2 B s i -+ - i : } _
+ - - 4 B S N bt -4 4 + 1— SR S i
; I 1 ) 17 ; i w ]
T T | T i !
¢ ‘ : : T
|
# i H i .
! : ! ] 1 Ll
" i 1 ; ; ; . .
n -l L | I ; 4 . S
! 1 I.W‘P M‘ o ;. 1 1 T m 1 . + f
L I ! | +| i | 1 _. . :
i | ; L w —t : T 1
! i (M ry N T 1
T v. ! T R 1
m 2 _ L Ly \ ' s PR ()
- 1 \ / Il
< 1 T ! \ 1
2z N T T A G 7 i
O—# ESEW ! ! | w — \ IR ] _ 1 T 1
Wi Eae T ! | i N = { ,
g BB . ; N A\ [
¢l +—+—Qur+r Zzz— - e —
| | SWL ww | + ! ! \ 1 I\ / Ji
] o .xa] | | TN 1N\ i ~
v_ t > [ 4 1 T 1 T T + L e + t
({255 - T SN S S VO A VA ML e
ﬁb—f 4 4 mOV . 44 DN IS TIPE S R DU SN +— NG -t :fv *11 / ‘T\\ 4 _ :
I EE 6EN T T 1 T T i \ t
i DR -DE } ; JE 1 4ol L. Tx.;./ e o X I\_r DUNE U W PO S - PR P
! i [+ 4 £ w: ! ! | / i | | |
b mu VOR . i i ¢ it t . / R / 4
! N I 4 i | 4 } i RN S
| < 3 _ _ Il | i I A\VA
! ! I 4 4 u | . Ju i H ~N \” N | >
- = I TN 7\ T
* ; ; il ! “ BEEES \ g N
—t : 4 : 4 by .\\\.w THTTT N % ;At._/. m B S
T ] S RN
] H RN RERE L 1 - 1 1] HEV.AEN L 4
4 —— + ! ; 1 i ” T : 1 ewr =T
A R + + + + al +—— b4
} _ s - : A . H | PN
+ R tols S e o 1+ r -
I O Sy T.Al N il% ' i :
| } L i
I i + / .
L ] 4 ]

Ccv4508

CVL4508/d/Mar62/12



Cv4508

Page 13

CVL508/2/Mar62/13

300

i T N T 1 T - ' TTTT
q I : —i—l b i . _ [ [ __ F— , A . 4 A”_%.».

“ +ete - el ISR R | . .k

- _ | | [IN - | . v | o] |

: - 4 _l ; SR P S bl o L

a : o : ,

_w + t A_ - 44 “ 4-1 =t L.[ ‘nwll - ‘.f.*.y "
L e ik N S —+ EO B JEPRN S S S ES S Rt -+ -}
) S - DI TR SO TS + A -
| — __ i e i
| 4 | — +
1 + } .
i | ot IIbW.rllIMI - - 4 ’
i i T N
| i | | i +

— _ Tt -

W I ' ! m o [y
- W _ | i i > | |
IR “ | A\ L2 |

T 'O o ! ] _ / ! _ T

] " ! i | _, 1 i
>
>

LA

T
——-

1

SCREEN
<-4
{
|
|
4
i
i
n
P

4—

+.

=1

Volts

VOLTAGE

Va

—

+

0 N — |
1l ‘ 4 + m 4
* L e + L,W | — -
— ] ! B 1 A

200

CURRENT VERSUS ANODE -

ANODE CURRENT
| SCREEN CURRENT

T
.
ANODE &

|

|

;

e
N

r%mf.,wﬁ | I - 1 )
. C ! 11 P
! T T { { |
TN S s IR B e I S0 5 O 6 SRR
L . L , |
SR S N S S ; S DTS I S
BEREE RN bl L | . v as L
{ | T T i T
N i | d B, S {(
t i I : | { I ) ;
T I N D R 8
| : . %Av;‘ pad T\w e v;L._'H.i ! J
dtt o [ A S + T # i 1. . v ey 1~ -
e M . U O SEESEE S T\..T\' i
T = 1 7
= w —t \\\ T
— 4 L Tl
TR yd Pt | H + i
P13 I ol T TTd !




Cv4508 Page

CV 45 gf e
T o
L4 BEE 11 1
] 1] 11
ANODE & SCREEN GRID !
111 CURRENT VERSUS ANODE 1
VOLTAGE |
Vh=6-3~. Vg2=|50v. : 1
ANODE CURRENT
SCREEN CURRENT —m ——
|
I
1 T
4 44 4 4 - 4 -4
L] | IRENEENI
4 444 _A‘_a 4 -
bt 4 4
50 INEEE
o :
a2 1T AERSREES T —H
Frtt rt14+1+ +
mA - H i
40 1\ ’
SEANAESREENS L1 |
N
N i 1T ]
] 4 aEE ]
30 11\ SRENEN
EEANEEEEEANAGNEREER T
rﬂ‘r N 1.4 I~ L]
I _ LIl N
\! = o = - =1 YGl=+2
N ! L.
B mdBnds =R ]| 1
s R el
L |
20 1+ Y | ‘ T ol 1T
] A = e FER T
e e T
x / ] ! / +‘-- _I ] B I ] ]
71 PR fP — ] 11 1
4P -dRERREEs—= oo RN N
T T e ﬂl
- B
10 P <l —pe 2
= e -
AT ; m..;,_*_ AR ___‘,_J._a -3
1 —= T -2 7]
—+ _"‘T'-»";t 1 ' -4 TTT1T7 I__ i
== T 8 il
[ i L ] 1]

CV4508/d/Mar62/14 Vo Volts



Ccv4508

10

+2

CVL4.508/d/Mar62/15

Vgi  Volts

Page 15

T T T T T T T T
B A 1 O 0 R S O | _ -
T i i ] + * -
. ; + ' -
! { :
| R r T i
| - {
- - - Q “
W , Ly
: !
— 4t + /‘“ +—
] ! - ST
] X , ) N
T , I RN
+- 1 T T
0 I BN I ! Ny i n
2y P L 1 =
RT %L‘ —t T @ e B
w — - " .
V.L L HE J i ! AN -
8]' 0 T 1 1 ; - / *
(o] mu | (R T n TH ANE
SILYI. F4 o™ L o =T + ~t r _
u o I I ~N N
4.Jﬁ| R.I6 I + JV
Yl € 1 t _ b
[T 4_ [ : | N
> S50 gl ! 4 } —t—
oY > e T —— =+ :
O m t s L1
. ajw + + . +4 Pt
wE [ ! » 1 T T 5
02z w ; } w T T I 1 ]
33 ! | ! i T ,
! ! ! | ] | ! T 1 -
T T T T 1 M 1 v
+ 1 - + -
i [ ] Bl
T T T
+ - ! 4+ 4 -4 -1+ 4 ‘ ¢
; . : B 4N\
T : i ! T i
T J_‘ N ! N
! : i
Mﬂ i ; I 1
! ] _
ﬂ + 4 - -~
1 1 | | T T

-6




Ccv4a508

Page 16
1CV 4508
1T NN RN
L L IENEEBERE
IODE __CON T
111 ] ANODE CURRENT VERSUS T Tl 1
ANODE VOLTAGE .
T Vhes 6:3A7,
_r. B
NEE BEE
L (o]
/gim+2
la ~ ] y.
mA T / b
40 4
/'
4 / O r )
V A 4
30 BEEEN l/"“ i A
,/ /4 ____/ - 4
4
/|
A
4
4 A . /
/ 'J — -2
4 V’ 4
20 7 4 //
A 4
o p 4 4
4 pd d A=3
7 7’ 4
A ’
pd pd
/ pd A -
/
-
10 yd % F
A A o
4 7
P’ o
pd d
g
1 7 r r
’-ﬂ -4 -4 p—l' - -
(o] 80 100 150 200
va Volts

CVL4508/d/Mar62/16



Pago 17 Cv4508

' CV 4508} |} V4
EEEEEERN 7
HINEEEEREE

JRIODE CONNECTED : : 7.0
MUTUAL  CONDUCTANCE ' : -
VERSUS GRID VOLTAGE :

Vhe 63~ f -
/ 6-0
7 7 gm
1 !
Al 150
7 / : ]
,1 B —
) 1
: { 40
INEEEEEEENE > I
1 1 AEvd
i ;1 II
o sf
£ lll B
~ i | 30
i
W J)
PT ;’Il
] Ji
+ 2:0
] [~
/ g
7
1
1
/
1
(o)
/_ LD i IiRN L]
AT
/) /
AL _,_/,» 4
VI y N
AT
A B
0 8 3 4 2 o
-Vgi Volts

CVL508/d/Mar62/17



Ccv4508

Page 18

CV 4508 {1 e
_,..ﬁ..f_F.» t j T
T I ) 1 -
T +
4 Fo
T L ANODE CURRENT VERSUS |, || .10l LI
T AMPLIFICATION FACTOR, L‘? - U U S GRS S
MUTUAL CONDUCTANCE, : :
T TIT ANODE IMPEDANCE, SaSel NESN.
1114 GRID BIAS. e -
FTIT T LT T Vh 63~ Va=50v. = T
B
T 11
4 ! Q
L 4 . - -
|
ENENERREE a £ 2 =
I G S S (N 4 >
R A
+—+ I 2
T ] T
T 1 ] ] .
+ - 44 | B8 N O S W {P_r... /
%,1.1 | T
B S S i ——+ ++-} 4
ARsiEanity i
1 \
\Y I
/ /
1 T ) —-r- T —Wb}
! { 1 v
L -t \ l,<4,1_m - - 18
: ] N
T
H ‘ | MEERE k T17 171 T
\ N
¥ ~
¥ 4
; jRERE / N am
et A +4- 4
: . 40 1 W 444 4 L 4
A AT Bas
1l T 1T

20 40

ra

15 30 6 3
J
1020 42

|
vg!
v

5 10 2
o



Cv4508

Page 19

CVLRO8/a Mar62/19

vw Dl
oe ] 9l 14| 4] ol 8 9 14
NN ~J T - Tt © o

I BERNE IS 1A= . —T o

] 1T [ rreTrr JI.I.I : v

L y y_~. 4 44 ; 4+ N I N + . ! /1

i i ; | R o N ! ; ; ;

_ ] “ : wl.uﬁll ™ i e LP+ -

! X : ! ! H H 1

44 . VR LA S S A ;
T T | w {1 w|+. e #‘M n -1 Al - w i e 4 o4
aEm P A SSI
H ' ; - v et H 4 b 4 S
I I DRy S ! Colpll N BEN
| ; H I - = [ 1
I T il R R B ~ T
T — lvl__!.. 4 T “q 4_
- —— _ e —f m o
t - . »1 m T
0 - ‘ e ! : - by /- NG
2oy z 1 T ﬁ : T BEETAN X
o , ; L
wle =% o 3 I I _ ! H IBED AN N1y
! TECA Y : 1 1 T T I P oz O

O+ V> <F ¥ —t et T T 1 ,

w wo W : - + 4 A
oM =z v T 7 ! , T {
nlTzlk_ Rus< T + 1771t

ONN B T + -‘wr.hl.l w -

4 1T CEomM | + H + —++

282, e ;dagaganays
W gl IS DN B — e
> mwm._wm.w. _ 1 m q 4 et 4 by o
-— Y | . . { { } i :

o 2 ..l..._MN oI L IEEEEEE . T I L e sl
a 5 <« N 1 R + t—t — + , t ; + - 9
HBe3 RS ERasaaaassz | !

: 4 : : ; i — ! g +
m < ] T 4 Tl owe lh._ RN = ! ' Vs
—H L EeSassannns S msaEdEEe
! - _ | LI " 1] —
T T 41, 1‘,4..1 ._, — ' T RE IR ™ i
e e e e e e e
i _ ! .. ; ;
T ' T T M 1 i ! 1
. . q o _ : 8 or o2
; - SSRGS A St L ! .
\ B il - _
[ LR ! |
«Urﬁ 1 H | 11 | _ i
IR [TT 714 1 f [



Page 20

Ccv4508

vuw ]
9l vi el (o]} 8 9 v
1
<y et 4ot D RN R LT 17
| — ——— S b}
R — — 4t et
i -4 B U URSURR SRR B e i o va_ et — ...f\vv
h L1
11 10d * + e — 1 - .,l.wl[
; 1 ! R
; -1 - 1 ;
1'\, w -4 -+ - —4 4+ 4+
M T H H <4 = —4 444
I B s
s
- w . - 44 SRR
- 1owmcs. d ‘1 “
Hwle52 L L)L _ i
Tm < Wn I w
- Q HT ST + 4+ - .
Y. Yao<gr w
o T2z 382 T ,
o1 9|882 T 1
CRﬂ 2
n eV 9o N
v a8l 2
ol X8 m;
MIV UUN O |
> @ WA 2. _ t
U - NA 2 V._ B ! i
T T T I ” T
, ! ; -t U I R I L sl
1 ] 117 ™ 7 = X
) | . = 1 T 1
1 I 1 1
d Semass , - S5
ﬂ“ | | m 1 “H
] =11 T * i .
1 i t t T ; -
wb 3 . m T
] i ] I ] A
M i [ T I .\
+— I ; 41,.@.4_ |
I { 1 17
R ! T N A RSB
! . i e
' —+ ; IR N
f %?L t —— b bt o
R . L4 - ! e ‘ —
1 j BN NS R DEGEE

o9 O s

16A

o8 Oy R

CV%508/4/Mar62/20



Cv4508

Page 21

o < ™ ~ .
. , e o=l N RARD _
! _ g - MM’MIL ’.4 lLl 1‘ 4%[[_ !
d P ‘A|Il ”l >_ 7’[1 o L i
X H Sail e L T TR N
1 w > » i N N
1] .... H = : nsSSENENERESSSRS VJ
o ~ L ] - o~ NN
] ] .7/
= SIS MENQUAN
T ™~ T~ ~ . 1[’7 M/
T~ |
II,.rI.y 1[ I, _r N
] . | KN
# EEERaRR=sERCE
bu _ . , ! n
g22g RNAW
<29 i ERNA
cmmz _ . = /
8 = = m i
00 v & 1 J
O mm ng T i ;
< zg 230 ! REBERY .
u rRD : - + o T |
, “So ] ] |
> mwﬂdcm , T n—
v S§8u 1 1
It wN . B N U . 1
“ 2 ‘N“ 4 |T X ~
MMMMAW M — -
1+ i 1
J :
L
b
1hh F Tt
!
4%1 NS
L

CV1.508/a/Mar62/21

Volts

-Vgl



Cv4508 Frge 2

- Cv 4508 ||+ H+4H ‘
i i )
ANODE & SCREEN GRID CURRENT :
VERSUS CONTROL GRID VOLTAGE. !
| Anode supply voitage == ISOw !
Anode lood resistor == 47 k). i
. ANODE CURRENT ’
| SCREEN GRID CURRENT — —— |- {
— ! «100. 80, 6Q
1 f e | J ei 6
: | ! | | 1
1 T
i {
TITO0T
It 1 5
- - ‘I 4—t — -4 -
a IENENNERENEN § { I
|| I R L n
] f ‘o
41 Ir* 1T SENN NN |
S S S L O ) S . + 92
w_m];_{. 1
+ + 4
! 444 mA
} I I I
1 I 1 1
T
T 1
} ] T
i t 4Q
} + : f
i |
f NS NEERIIES NN i
L EESE v2:100.[ pa 1
AEREBEE : R 7 ba
! ! 4 1
, ‘ O ) A h
; ; 1
B 1 | 1 !
i H ‘ . ; I 2
' 1 |
] i IEEREY 1/
i ! Y S SV AT I AT WA
H + ! 1
1 - o /i
' : H /
t i 1 ! ’ L 2q
: i P
i ' ; v ! l/l i
N i L s .
; ' ! [ TA LT )]
! : 7 iy
‘ N ! i
A
T L 4’.] z‘: !
1 A 3 i
ERE i L et 2 b 1
6 4 2 (o]
-Vgl  Voits

CV4508/d/Mar62/22



Cv4508

Page 23
T CV 4508 |- T
ANODE & SCREEN GRID CURRENT
VERSUS CONTROL GRID VOLTAGE,
1] Anode supply voltage == 150v.
Anode fload resistor s= IOOkSR-
ANODE CURRENT
1 1L SCREEN GRID CURRENT —— ——
] Vg2+100. 80, 60, 40, ]
. i Jl & |
u - +,:?:f f ] {E
L I
: FEFEHEH
i 11 Tl
_l ] o
Seasss i %
L i 2 Ig2
- 11
Lt : mA
| RS
I bt A4 a0t
14+ . H 1 1/
O O O 0 O I AR RN WA ¥ Lk
-1 B R S e o ol s S R ol o S -1 4~ 1 2
J HHH R
i R,
I _Tlufx [ 'lll ]—
T T — / l" | I , | { -
e B
i 1 B T I YA
- SE YRR RN
T 1 ./. [./ }ZA, 4}
1 1A ﬂ"’g ltl 1 } ]
111 I I
11 _[r T —j l_ +
A sIs By
A A A .
i /
: : : A : wars
T 17 T A1 LA y /l l ¥
6 4 2 (o)
-Vg' Volts

CV4508/d/Mar62/23



cv4508 e 24
CV 4508
| 1 !
i ! ] !
ANODE & SCREEN GRID CURRENT i
VERSUS CONTROL GRID VOLTAGE.
Anode supply voltage = 1SOv.
Anode load resistor = 220kA. ‘
ANODE CURRENT 1] |
SCREEN GRID CURRENT — — ; -
| | )
! Vg2l N !
i ] | 7
i 1 E
L1 I
1
1
L1 1 1
I 1
g 1 1 2
T ) ! ] T r
LT ? i
i I
i Ho
1 +++++1-+1+ =
o
T | I
1 1 I I
i [ T
EREE ] 1 I 1 1
; L
L I
1: :
. 1
= — .._._,T 1 1++T+11
= 1T ‘ ini NS I
|
B : HRE T ]
T
‘ Vg2=100. 118014 60.11 4071 20
! 4
L 1 1 /,IJ Jg P 4
1 4 I ( 1
| e /]
i / LT
! Ji
i 4 / ]
A | A 4 / 4
- 4V 4 y
- A L
4 2 o
-vgl Volts

CV,508/d/Maré2/24

Ig2

mA



e 2 Ccv4508

7 T1
CV_4508 BESESENES SN
BEE 1 SEEE !
_4;_.? 44 J T T !
4 H
ANODE & SCREEN GRID CURRENT i i
VERSUS CONTROL GRID VOLTAGE. |
Anode supply voitage == 250v. T
Anode load resistor == 22k{l. T .
ANODE CURRENT ————— [ [T 01,
11 SCREEN GRID CURRENT— —— T -T?-lr 1+ T
— | i
w2100 {80 ¢
1 : f
1 1)
i
1/
J B
i b
1T i 1S
an 1
' a
H f [
4 ma
| II
| I§
B L ]
I
’ 1 | ]
nn i f jr 1
. 0 7! '
—+ 3
| i Ji iFa
1 ]
1 I ~
]
Tt
iy
111 - —f— «/—» - J F ( 1
T ' 1 ! Vv
' + |0 AR T2
+ ; [ 3. L L a0,
1 BERIRN IR I RIS (RIN IR ISR NV A |
; - B ‘/ o/ ) ‘:
! T ! t B
F1 : ; | .
i i 4 JE i
I ! T T 1
, TR 1
" T v ! i
} L : ]/ 7 i !
; [ N A y . |
1 I ARy & [
‘ T / : e
- T 7 —7/ ‘
i T ! 7 > # 1
[' v - —-——:—— — . A Z4 . 4 y
! e A4 1 1
] 1 e S i 4&/ » R
[} 4 2 [e)
-Vgl  Volts

CV4508/d/Mar62/25



Cv4508

CVL508/d/Mar62/26

Page 26
7 w YT ‘
1 ; CV 4508
] ‘ T
|
ANODE & SCREEN GRID CURRENT
VERSUS CONTROL GRID VOLYAGE.
Anode supply voltage s= 250w
Anode load resistor == 47kfl.
ANODE CURRENT

- SCREEN GRID CURRENT — —

N sa ,

1 T HEE

;
1
+ S
11 1 1
ia
|
L - 4 | $|DO. 3 ‘92
HERENEE NS {
g TH* -
T T T A8 I/ l
I 11/
. . . s
]
b4 — =44~ 4 - - . - -] — - -4 4 =
1 /
bt } =
=1 ] L1
ST i LT T - T 73
! N BN 1] | 1]
| - 1-+ - - | L
! . I II f
ESSuNI T - - I
| | I Il
BB ; J 1
B 1 1 1 12
T
a8 uias 1%
+ i “ b 1 i I
P 1 -1 | 4+ 4
saiss=cseanssiilpes ]
! 1 ! HE L]

- - ' '
EERE BEeENE B /i
; ;,4# 1] r‘ “"‘ 4 T ’» ’

N 7
T / p
IR ; T j '/ 4

| ! i T ! y P4 A

R ! ; 1 il Z 2 kP
6 4 2 (o]
-Vgl  Volts



Ccv4508

Page 27

la
1g2
mA

0
) <
| i Aw. e ; [ iy o T
: —y . ' 1 - - . g e g . - B o
e = e e e e T
! . BAES BE byoe P—T & ™ !
4 [P o w I . . 1. ! . ) i lli e 4 - lIIl —— T T |
” yo p-f 4 BT LT iR Nubpeli=Spue =SS REINE
1 = B .JHI. Tt i . i - b - N —d l[/f ]r e
g et nas -4 4 - — N T - S o S e
T e T T e e AN TS sSSRe
! fT o e o N o
: ) O SO R 4T 4 » | J e d SURE iﬂ N
-1 ety . ) 1 Pt TJI... bbby L J L B o SN S s ” N
5 : . B rL. SESEN O TN =1 RN
- A T = Nl SN
! N IBEasEn R R Wv + W. N s g HH 1 N
i “+ = H. . A e ] , . Itllu J,,Illll,.: po 1.1]/ x
1 e B N T 1T 1T t . 4 .
BES R R B . PSRN
b4 ..u ; _ NI SENEE ! . ™
, » { 1 A 1.1 ! JESNN Eae mnaeny manc s e s & o - -
AHEdas| LT T SESSESRS NN
| - 1 I N S 4 !
— mzm _ L1 - | J -
] - 11 | , u ? ”. .J,
© VI ECTT L TEET NSNS ENES e ] ! N
O} m. 119 { T ] T t pp e
4 m i I “+-t + -t 4 4 + + M ‘ ! 4‘
- .w R H .h ! S5 T S 0 G S A:“ i ' 1 11  SEMAS e \ o
<! z - o B R S . ! 1 1 11 1 -+ T S
1 .b.. o . ! _ ! 44— i 1 uq -+ N
> ¥E =55l ] 1 11 + —H ]
C < x - 4+ | L _ +
| o WE 44 ) | 1 ™ - | . | { 1 y
- T T i : 1 1 t =t 1 e
. — i + 4.& 4
mmm 11 11T .rﬁ 1T 1 +,Jr..ﬁf 4 ; jun L ) i
: H—H ma e
F T 4 d.
4] T I
111 - ! T
4= T 44t 4
et - - :
b
- "
L +
L

CV1,508/3/¥ar62/27

Volts

-Vgl



Ccv4508 Puge 28

111 CV 4508 | {{ifH{1t {
f i I’T‘ 1 ' SR I
T T
4 ANODE & SCREEN GRID CURRENT IEREN H
VERSUS CONTROL GRID VOLTAGE, T ]
Anode supply voltage =250v. | | 17 | [77] BEE
Anode load resistor =220kR.
ANODE CURRENT ——— | L TR
- SCREEN GRID CURRENT — — 14 F1H
SRS
- 2-00.| 80_ 60.] 40
ERES Ve
] T ]
i I :
1 I -
g ] 1 ! | |
I L 4 : a
1 1 I |
- I 1 1 I L 2
1 T I 9
- INERIEE | A
i 1 !
I I | I
L 4_}1 |
] I
BRI
i : I T ;4_‘, } 1 ]
| [ I B | |
+ V92 " _8 LN ,_’. »'_Ll
0 e . = r - -
15 | ,
1 ] Y4 ¥ T‘W
T &{ ., / |
| 1 | i
P Ji
| {1 i [] |
L i 1 J T
1 ] [ I
) L ] ] J Il !
] T,%I Ji 1 ‘
i ] N 7] Tf‘ I
, Insuni’a iy I J
] JI : i 1 i
% T T AL
1.4t | A .
LI A A
EREEEEE ] ; A A
6 4 2 o]
-vgl Volts

CVL508/4/Mar62/28



Puge 25 Ccv4508

|

i
H
B

|

;

CV‘4SOB

[ ;
CATHODE WARM UP TIME.
PERCENTAGE OF FINAL ANODE [ | ||
CURRENT VERSUS TIME. {1 {tf+ {41t
Va=100v. Vg2=I100v. 11T T
Vgl=-2v  Vha=&3~. SRRARE :

~Q

4
11
!
-4 t—
- |
I BEEEE ] INEE
F—-— f-4-4- o T S 4+ T
T

S

,
1
1
.
]
T
1
s
T

y 4+ +—+ -+ -4 -~
T T T T EEE T

seconds
CVL508/a/Mar62/29



Cv4508 Fage 30

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 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 aid of the curves given on the next page, by taking
the working slope from characteristic ocurves and calculating the value of the
effective cathode resistor from the following equations:-

For Triodes:~ Bk effe = Rk + 22
B
For Pentodes:- Rk effe = Tk x Rk + Ig2 x Rg2
Ia Ia x u(gl = g2)

Exemple
CV,502 operating as a voltage amplifier with Va(b)=250V, Ra=100K,
Rg2»330K, Rkm560. Ias2.0mA, Ig2=0.67mA, gm working=3.5mA/Ve

2.67 x 560 0.67 . 330,000)
Then Rk eff. :—-—TO-‘—— + %2—.—0- x——Jz'a—)

= L4715 ohms.
Prom the curves for these values of Rk eff. and gm working:~—

(maximum) . worki - 16
Rgl (max xed biaspublished) gm (published

Therefore Rgl maximum = 16 x 0425 x 105 x -§-‘-§'= 6Me

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 relationships—

1 (maximum) = ublished
Rgl (max) %fi—m'ed"blas publighed ) gm (w: eff.

where the effective working mutual conductance gm (wi 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 that which would be caused by a change of negative grid ourrent
within the valve,
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