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MINIGTRY OF AVIATION = D.L.R.D.(1)[AE

Specification MOA/CVL501
Issue 2 dated 23rd May, 1960
To be read in conjunction with K.1001, B.8.448 and B.8.1L09

SECURITY
Specification Yalve
UNCLASSIFIED ~ UNCLASSIFIED

- "> Indicates a change

CATHODE = Indirectly = heated
ENVELOPE - Class
PROTOTYPE = CVL465, VX7098, VX8121

|
TYPE OF VALVE - Reliable 8ub-Minfature H.F. Pentode with Flying Leads

HARKING
8ee K.1001/4

BASE

See B.8.L4.48/B8D/F/1.1

RATINGS (Note A) CONNECTION
(A1l 1imiting values are absolute) Note | Lead Electrode
Heater Voltage (V) 6.3 1 orid
Heater Current (mA) 175 2 Cath. Suppe She lug}os
Max. Heater = Cathode Voltage, Cathode +ve (v) 100 3 Heater
Cathode =ve (v) 100 B L Cath. Supp. Sh. k@w
Max. Anode Voltage (Ia = 0) (v) 350 5 Anode a
Max. Screen Voltage (Ig2 = 0) (v) 350 6 Heater h
Max. Negative Crid Voltage (v) 100 7 Screen 82
Max. Operating Anode Voltage (pa.max) ) 190 8 Cath. Supp. Sh. k+g3+s
Max. Operating Screen Voltage (pg2.max.) (V) 190
Max. Anode Dissipation (W) 1.0
Max. Screen Dissipation ((w; Ouls
Max. Cathode Current mA 12
Max. Grid Circuit Resistance gF‘lxed B!a:) EH; 025 | F DUENSIOND
Auto Bias " 0.5 P See B.S. LLB/BBD/F/241
Max, Vibretion (100 Hours duration Max.) (g) 5 [ S:’:e Ref. ﬁo, 2 *
(10 Minutes duration Max.) (g) 20 D
Max. Shock (short duratfon) (g) 500
Max. Bulb Temperature (°c) 165 Dimensions (mm) l _Min, | Maxe
Minimum Operating Pressure (mm. Hg) 55 S ——— ]
Max. Ambient Storage Temperature Range (9c) | -60/+85 A. Seated hefght ‘ 29.0: 32,0
B. Overall length 38,1
Ivpica) Operating Conditions C. Diamotar TR
& D. Lead length ! 3Bet! -
(Note E) [ ;
Measured at Va = Vg2 = 100V; Vg1 = =1a4V; { '
Anode Current (mA) 7.0 T
8creen Current (mA) 2.2 |
Mutuzl Conductance (mA/V) 5.0 | HOUNTING POSITION
Inner p i Ay
! TYPE_4PPROVAL
| See K1001/15
] Minimum quantity for submission 225
i See Note G.
. - 4 —
CAPACITANCES (pF) | PLI 0|
C in (Nom.) gnielded ! L5 | Issue 1. - See section following
Cout (Nom,) Shielded L 27 PagO/TIC
Cagl (Max.) 8hielded I 0,015 |
| | ]
NOTES
See next page. |
Z.21249,
N 17219
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C V 450

NOTES
A. Cautlon 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 1life 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 exceededs Both relfability amd performance will be
Jeopardized if heater voltage ratings are exceeded; 1life and relfability performance are directly
related to the degree that regulation of the heater voltage is maintained at 1ts centre-rated
value, Under no circumstances should the heater voltage supply be alloved to deviate more than

+ 5% from the rated value.

Be 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,

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

D, The maximum peak acceleration under short term random vibration conditions specified assumes
that the vibration frequency components are varying continuocusly over the band 10 to 1,000 cycles/
sec, in a 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 FPor greater reliability during usé, the grid circuit resistance should be kept to a minimum,

Go When submitting samples for Type Approval the mamifacturer must have drawn the samples from a lot which
has met the requirements of the specification, The mamufacturer ghall provide the test results for
that particular lot; together with detailed results on the samples, as required by the Type Approval
Authority.

CV501/2/2



PACE 3 JESTS C V 450'
BE DITION 0 THO IN
N_ANY ONE_GR P N ECIFIED Of
TEST CONDITIONS = UNLESS OTHERWISE 8PECIFIED
h(V) va(v) vga(v) vg1(v)
63 100 100 -tely
AQL | INSP. LIMITS
K100 TEST TEST CONDITIONS SYMBOL ; T UNITS
1001 % |LEVEL HMIN. | 1AL jpoomy! UAL | max.| aLD
" .
AIX/2.1 | GROUP 4 |
Visual Inspection | Notes: 1.2 100% i
No voltages I
Se1ly Inoperatives 100% i I
Insulation Va-all = =300V 100% R | 200 O N N M
Vg2-all =-300V 100% R | 200 R - - - M
Vgi-all = =100V 100% R | 200 - - - - - M
1
Reverse Orid Rg1 = 500k maxe 100% gl | = - - - 03 | = | uh
Current (1) Vgl = =2V i
Vibration Notse(1)| Notes: 2,3. 100% ; I
Acceleration = 15g peak min. | |
Frequency = 50 c¢/s8 { ’
gk - 1ooqso \Fmi 5 ; '
K =1 F min, t |
Rgl = 0 | i
Va(b) = 250V , ! !
Vg2 = 100V (Note: L) : | !
Ra = 22k vo| = | = - - im0l -l wv
' } Polle 8o
AIX/242 Note: 5 ‘ ;
AIX/2.3 ] |
soue s |
543 Heater—Cathode | Vhk = & jo0v ouls (11 e S T T R T N A
Leakage Current V2 Ihk | = P2 L. - HA
|
Anode Current (1) Oely |II Ia |L4e0 - |7.0 l - '10.0 - mA
w2 Ia | = [5.95 | = | 05 = 2,35 mA
Screen Current Oely [II Ig2 (1.2 - 2.2 | = 1362 | = mA
\ Ig2 | = (185 | = |2.55 i = {08 mA
Mutual Conductancd | Oely |11 g |3.5 V«- 50 = 1 6e5 - QA/V
2 2n - 48 - 5%";& - 1.2 mA/v
| i
SROUP ¢ | |
Heater Current 100 | 1 W10 - 75 - {190 |-
Anode Current (2) | Vgl = -8V 100 | 1 ta |~ |- |- |- ! -
Ra = 1M max. ¢ | % u
Change of Mutual | Vh = 5.7V 25 |1 e |= |- (- |- 45 |- %
Conductance Vg1 = O, RK = 150 i
Ck = 2000 i
Note: 6 {

CV L501/2/3



CV 450

TERI8 (Cont.) Page 4
LIMITS
INSA. UNITS
K1001 TE8T TEST CONDITIONS M1 tever] ™0 sl |pocy | uas| x| au
SROUP D
Anode/Sereen Note: 7 25| Code 27, = | = = | Lo
Current Ratio G '
Reverse Orid Vh = 6,9V; Va = Vg2 = 190V; 2.5| Code Igl -1 = - = | 1.0 KA
Current (2) Ia = 5,25 mA; Vgl or Rk adjust; 4
Rgl = 500 k max. Note: 8
549 Capacitances Measured on & 1 Mc/s bridge 2.5| Code Cin | 3.9 - - = | 5e1 pF
valve mounted in a fully C Cout | 2.1 = - = | 33 pF
screened socket. Shielded. Cagef = | = | = 0,015/ =| pF
Note: 9.
GROUP E
AIX/ Lead Fragility | No Voltages 140 | Code
2.402. 30 I
AlX/ Glass Strain No Voltages 2.5 | Code
2el02.1. Note: 14 Y
Vitration Notaq Notes: 3, 10 Q&: Vout|= |- - | 30| = nv
(2) e Tele 8o
Vibration Acceleration = 5g peak min. Code
Fatigue Time = 200 hours Note: 11 L
Vibration Noisq Note: 12.
(3) Acceleration = 20g peak min. ;
Rk = 150; Ck = 1000 min. ;
Rgl = 0; Ra = 22k; Va(b) = 250V
Vg2 = 100V (Note: 4)
Frequency = (1) 60~120 o/s Vout| = |~ = |500| = v (pc=pk)
F <y
(2) 120-250 c/s Vout | = |- - 500( - o ( pkpk)
oo
Restl (3) 250-500 c/s Vot - |- | - |50! - BV( pkepkc)
£
(L) 500-1000 c/s Vouté - |- = |500| - mV( pk=pk)
(5) 1000-2000 ¢/s Vouti - |- | = hooo| - mV{ pk=pk)
v Comb{ned AQL 2.5 ;
N
Tests: '
Heater-Cathode | Vhk = & 100V 1.0 Thk (= |= - - | 10 pA
Leakage
Current
Reverse Crid Rgl = 500k Max. 0625 Igl . - = 105 HA
Current (1) Vgl = =2V ‘
Mutual 11,0 gn 3.3 |= | = 1= 16.7 mA/vV
Conductance |
]
Vibration As in Croup A. Note: 3 140 Vout| = = - - {300 nv
Notse (1) ' Tolle 86
Catastrophics | Nota: 13 lo.25 5 Lo i
AIX/ Shock Hammer Angle = 30° b i
26024 No Voltages ! o |
be3 (T/A. only) | i
i ! i
Post Shock As for Post Vibration Noise | ! :
Tests: (3) Tests | : b
I L : i

CV4501/2/4




CV 450l

—_Page § JEST8 (Contd.)
LIMITS
CONDITIONS P.
k1001 TEST TEST | e, | sneoL UNITS
NIN BOGEY | UAL | MAX.
SROUP
AV1/S Life Vgl = oV
Vhk = 135V heater positive
; Rgl = 470K
Rk = 150
AVL/S.1 | Babliiey Life
Change {n Mutual 1.0 1 len - - -| 10 %
Conductance
AV1/543| Intemivtent Life
Jest Polnt Combined AQL L.0|Coda
200 hourg I
Se1le Inoperatives Note: 15 0025
Heater-Cathode Vhk = 100V 1.5 Thk - - -1 10 “A
Leakage Current
Reverse Orid Rgl = 500k maxe. 1.0 Igl - - =103 HA
Current (1) Vgl a =2V
Mutual Conductance 1.0 gn |33 - -|6.7 mA/v
Average Change of AR - - -1 10 %
Mutual Conductance
Insulation 25
Va = all «~300V R 100 - - - M
Vg2 = all ,-300V R 100 - - - M
Vgl = all o =100V R 100 - - - H
Test Point Combined AQL 645 Code
1000 Jioura H
Setls Inoperatives 1e5]
Heater-Cathode ik = & 100V L] Ik | = = = 10 pA
Leakage Current
Reverse Orid Rgl = 500k max. 105 gl | - -1 =lwo A
Current (1) Vgl = =2V
Mutual Conductance 145 g |29 - = 6.7 mA/vV
Insulation Le O]
Va - all = =300V R 50 - ol = M
Vgl = all = =100V R 50 - - - M
SROUP ¢
ATX/25) Electrical Re-Tat 100%
Aafter 26 davg
Jiodding period
Sell Inoperatives 045
Reverse Orid Rgl = 500k maxe [N Igl - - =103 uA
Current (1) Vgl = 2V
Mutual Conductance en 3.5 - =| 6.5 mA/V

CV 4501/2/5




CV 450l -y

1. The valve shall be visually inspected for good workmanship, using & visual aid having & 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 Oroup G, at the discretion of the manuracturer.

3. The valve shall be mounted so that the direction of vibration {s parallel to the minor axis of the
electrode structure. The test shall be of sufffcient duration to obtain a steady reading of noise
outpute

Le Vg2 may be obtained from the 250 volt line via a resistor of 88 Kk decoupled by a 2uF capacitor.

S5¢ At this stage the lot shall be formed. It shall be an identifiable lot not exceeding 5,000 valves,
manufactured in a period not exceeding 20 consecutive Working days. Normal Sampling (8ingle) shall
apply.

6. The change in mutual t e 18 expr d:

(gn at 6.3V) = (gn &t 5.7V)
X 100%

(gn at 6.3V)
7o Calculated from the Anode Current (1) and Screen Currant ag measured in Oroup Be

8  For this test, the valve shall be re-heated for 5 minutes under the test conditions. Igl shall not be
rising or out of limit after a total of S minutess

9¢ The capacitance Test Jig connections shall be as follows:-

Links Links Links
Test |to HePe 0 Lo Pe to E.
Cin { 1 2'3'h'6v7’8 5
: sh.

\
Cot | 5 2,3,2;.5,7,8 1 preett

Cagt 1 5 2,3,4,6,7,8,
&,

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

11« ‘The valves shall be randomly mounted on & 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 601000 ¢/s at a rate of change
of frequency nof greater than 1 octave per minutes
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

12, This test to be applied to the total sample previously subjected to the Vibration Fatigue test. Each valve
shall be mounted so that the direction of vibration is parallel to the minor axfs 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 1 octave per 30 secs. The voltages to be recorded shall be the
values of noise output at the maximum resonance in each of the specified frequency bands, as meesured
in tems of peak to peak voltage using an approved equipment. See page 79?»{ tVeS oy

13. A valve shall be deaned to be catastrophic {f it 1s efther an {noperative as defined {n K1001
Section S.1L4, or has either or both the following defects:

(1) Anode current outside the range * 75% of the bogey in Group Be
(11) Vibration noise output, as measured in Group A, greater than 1000 mV.rsMe 8.

1le This is a destructive test and valves used for this test will not be accepted for delivery.

15. Accept lot if O inoperatives in sample, reject lot If 2 or more Inoperatives, If 1 inoperative,
take further sample of SO and accept 1f no further inoperatives.

Cv.4501/2/6
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Test Circuit for Measurement of Peak-to-Peak Noise Output

1e ic C t

]

]

+ VE :

PEAK |

CIRCUIT !

|

1

VALVE ING |
UNDER AMPLIFIER 2?RDCU|T INDICATOR E
TEST. METER i
I

— VE !

PEAK |

CIRCUIT :

ARRANGEMENT OF APPARATUS.

FIG.I.

2. Amplifier. The Input Impedance shall be 1M coupled through a o.ml’/zmclm to the velve under
test. From 60c/s to 50Kc/s the frequency response shall be within/® 1dB. of the reference volsage
at 1000 c/s. At 60Kc/s it shall be -=3dB. * 0.5dB. and at 100Kc /& 1t shall be =15dB X 1dB.

3 Peak-to-Peak Voltmeter. This shall comprise of the Charg!n;(“cxmults, Adding Circuit and an
Indicator Meter. Its sensitivity shall be such that a sigdal of 25V R.M.S. applied to {ts input
terminals shall produce full-scale deflection on the Indfcator Meter. An approved circuit for
the peak-to-peak Voltmeter is given {n Fig.2. /

31 Charging Circuits The positive peak

consist of a diode in series with th
that the combined circuit will d

d,negative peak charging circuits shall each

itor to be charged, or alternatively be such
/A peak-to-peak charge equal to that which would
have been {ndicated had these sp§dfi¥ed circuits been employed. The two time constants
shall be the same and shall ugh that a single pulse of 25 micro-seconds duration,
applied to the input of the Mier, will result i{n an {ndicated reading of not less
than 63% of the pulse amplpfuded This is equivalent to saying that a 100 micro-second
pulse will give a reading @f ot less than 98% of the pulse amplitude. The leakage
rate shall not exceed that which would cause the meter reading at full scale deflection
to decay by more than 1% gper minute.

302 Adding Circuit The adding circuit shall be capable of summing accurately the voltages
developed across the’respective charging circuit capacitors.

343 Indicator Meter. ’I:he Indicator Meter shall be such that {t will show the magnitude of the
total voltage géveloped {n the adding circuit and shall be calibrated to give the peak-to~
peak voltage/,Value of the microphony developed at the anode of the valve under teste.

L. Calibration. Overll calfbration of the test circult shall be effected by applying a 1000 c¢/s
sinusoidal wavef| of known amplitude to the input of the ampliffer. The overall sensitivity
shall be controlled by varying the Amplifier gain.

P
Ccv 4085 CV 4025 cv 432 +300V
vi STABILISED
SUPPLY
RE-SET
v 33K
v3
o
w
fre A
§ IO0KMA
< a7 470 K
p3 Yoy
& 15K 5K
§ (seT zengg)K ET FSD)
150K
2 LIN. “
L . "‘:
gy e
A ' ILISE]
BAND |: 60¢ds -120¢fs BAND 4: 500¢:-1000¢]s XX: 63V YY.4-5v, sugp'ﬂv, 0
BAND 2:120¢js250¢/s  BAND 5: 1000¢ck-2000¢/s  Ci-Cio: O-02 uF. PLASTAPACK CAPACITORS.
BAND 3:250¢k-500¢/s FIG. 2.
N 17192
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ELECTRONIC VALVE 'SPECITIC .TIONS
SPECIFICATION 1i0A/CVA4501
ISSUE 2 DATED 23RD 1LY 1960
ALLINDHENT NO.1

Amend 'No. of Pages' to r:ad '6!
Amend Specification Authority to read 'D.L.R.D. (T)/R.n.d.
In 'Applications Data' box amend 'Page 7' to read 'Page 6!

Group B Mutual Conductance Amend UAL column to read '5.52!

Page 4

Group E Vibration Noise (2) 4mend 'Inspection Level! column to

Pase 6

read 'Code L!

Page T

May 1962

Note 12 Amend last sentance to read 'See pages 7 and 8 of CV4504!

Hote 8 In Table of Connections Line 'Cout' Column 'Links toL.P.'

amend to read ’2939496,798’Sh0‘

Remove and destroy page T

D.L.R.D.(T) 1140486
v‘rl‘ %



ELECTRONIC VALVE SPECIFICATIONS.

SPECIFICATION MOA/CVA501 TSSUE 2 DATED 23.5.50.
ALEDMENT HO. 2. .

Pa;c 4 Group E. Vibration Nois .

Amend the UAL limit against Frequency (2), (3) and (4)
as follows.
Froquencey(2) 120-250 c/s. ancnd limit to read "550"
Frequency(3) 250-500 ¢/s anend limit to rcad "G0O"
Frequency(4) 500-1000 c¢/s cmend limit to rcad "850"

January, 1963 TVC Office /b

Lledlo e 8l
1"}’.163442 for R.R.E v
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APPLICATIONS DATA

FOR
VALVE TYPE

CV 450l

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

ISSUE I AUGUST 1960

ISSUED BY.-
MINISTRY OF AVIATION TL.5. (s)

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

Z.21246. CV4501/d/Aug60/1
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No:

Date
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Statistical Sampling.

CV 450l

CONTENTS .

Statistical Aspects of CV4L500 Specifications
Typical Operating Characteristic
Limiting Distributions of Major Characteristics
Maximum Range Distributions centred on Bogey

Grid Characteristics.

Ia & Ig2

an
ra

Anode & Screen Characteristics.

Ia & Ig2
Ia & Ig2
Ia & Ig2
Ia & Ig2
Ia & Ig2
Ia & Ig2
Ia & Ig2
Ia & Ig2
Ia & Ig2

T

e o o0 os as e o

Vel
Vg1
Vg1

Va
Va
Va
Va
Va
Va
Va
Va
Va

Triode—connected Characteristics.

Ia
Ia
n, gm, ra, Vgl
n, gm, ra, Vgl
n, gm, ra, Vgl

Dynamic Characteristics.

Ia & Ig2
Ia & Ig2
Ia & Ig2
Ia & Ig2

Miscellaneous.

Cathode warm—up time curve

Input Resistance

Noise Factor Distribution

Bulb Hot Spot Temp.
Bulb Hot Spot Temp.
Pa & Pg2

llaximum permissible va
"

"

o oo

T

lue of

Va=Vg2=50V, 100V, 150V
Va=Vg2=50V, 100V, 150V
Va=Vg2=50V, 100V, 150V

Vg2=50V For nominal valve
Vg2=50v For bottom 1lmt. valve
Vg2=50V For top lmt. valve
Vg2=100V  For nominal valve
Vg2=100V  For bottom lmt. valve
Vg2=100V  For top lmt. valve
Vg2=150V  For nominal valve
Vg2=150V  For bottom lmt. valve
Vg2=150V  For top lmt. valve

Vgl  Va=50V, 100V, 150V

Va Vgl= -5V to +2V

Ia Va=50V

Ia Va=100V

Ia Va=150V

Vg1 Va(b)=250V, Vg2=10-45V, Ra=100K

Vgl  Va(b)=250V, Vg2=10-45V, Ra=220K

Vgl  Va(b)=250V, Vg2=10-45V, Ra=LTOK

Vgl  Va=100V, Vg2(b)=100V, Rg2=22K, 33K, LTK
Frequency

Ambient Temperature
Total Power Dissipation
Ambient Temperature
Grid to Cathode Resistor

Page

L
5
6
T

oO\o ™

20

22
23
2l
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STATISTICAL ASPECTS OF CVL4500 SEECIFICATIONS

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 does not, with presently known
methods, and with reasonable econany, 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
Jjust 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
b b
number of rejects which can be tolerated in the sample,

These caonditions 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 arder 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 teken,

The semple 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)

417082 /Illustrations

CV4501/d/Augb0/



Page 5 C V 450l

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
1054, 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) -

<a G
An AQL of 0.4% (Accept on 2, reject on 3). DVappla 217
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CV 450l
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PERCENTAGE OF FINAL ANODE CURRENT VAWUE
VERSUS TIME FROM HEATER SWITCH-ON
FOR A TYPICAL VALVE
Vo= V92= 100V
Vg|=-‘|’4v
V= 6:3V
10
L~
A
[
I
%o
|
- f
|
|
|
J
/
Y
o 10 30 40 50

CV 450l

TIME (secom)s)

CV4501/d/Augb0/29



Page 30

CV 450l

= 1 T T
= : EESRN SNBSS NESEN NS
' ! I | i i
.” $ RSN NSNS SR SR St o
=] | | EEEEE RSN EEENN BBy S8R i
o I | e e V4 | il
“ m + ISR ERREE R
> T _ , N T A o)
o RN 1 T ! 1 e
‘ BN T ,
] NN 1
, Ll Tiy.ft ] o
e Il
c o e
T BAEEREEEE
! —_ ] | +
w 2o M L 1
I O i ! }
k O t+lait 4 L
. e ifEbh g
wy e VU L 4 | "o
$z> o ! ——n
w (. T
< D o .u [] _q
- QO " o |
2w 1 4 s /o)
v a "o A
w w ” o © i
[ 4 > o v J
(7] "
[
- W ' S © o
2 o a (]
« o ¢
Qw> <
-
zZ> o @
(V)

F. (Mc/s)

CVL,501/d/Aug60/30



CV 450l

Page 31

CvV450lI

36

= -

30

2.2

2.0

‘|.B

T
VRN G S S — t
S IR |1 Z ﬁ 1
-0 « 4 | 1
-
S EEY ==
RS . SoE g Ye
: VIS S Py} Y D)
| T 1 [+ I O~ TNV
! T FE® cows
T i i v V > 2 fe) il
L AN o uw 2 . ms .
- aaa EPEK by
, , <z ) N W 0 ~
4 .o o 8¢
w S5 L g
L+ - >
% i _ - S k™ o
T m !
4 | i =
i HEsEs T in
T T w + H»ILV ._P.
et et t -+ Aty - + SRR
bt RS b —— , - t ; - A,i
1 A S SR S EEN RS aag
e 4 _ 4_1 . — N i :
. | I I N I
+ - -7 t 1T — 10 T 1 REENEN
R e t —+ —— —+ —t -t - - 1 1 =t
Vo H | bk _«.H L|ﬂ\+w : TT. . ~ _ e
e BESEE S S B [ i

3-4

3.2

2-8

26

2:4

6

NOISE FACTOR (dbs)

CV1:501/ &/ Aug60/ 31



Page 32

C V 4501

I % ] IR ] - _Aﬁ* T
- | I I
50 M 25 ) - =
n | ! w Zz |
4_,y{ —t +-  « o - 4. e
> D2 O - T
QO - - - 1N ]
4 M M M .x._ H’ SRS NS —
M = EEEEEE. 8
bt s Qo .b o S S A . 4 ]
4ttt & 207> : e
ISR § - W « ,Wo - +|4|r.+!lu_l4 — Ft ]
4- 4 [ £ o+ 4 + T (©)
H w > - ﬁl I ! | o
T I i T “ | { T
i 9 o) - = L =ttt
@ 29 L f ! IR R
e n w WVQ.IL,I.TT. - HH 4
Ll e @ F ey o M e
T Do i JI ! | 1
YO . o} M (o0 = +—+— 4+t 1 —
- T.wl T < m "> M| RS . T [ HH mi.__v:wl! 4 —
Fooopr x N I TN S Bt «L‘lwl e }
@ 2o Mt m
—— S n 2+ R 1 I ]
BN EE o & T O T7 7177 T \ 17
O w a S e e B e N B e —+
$Ee PR L
Lo w - bttt i»bﬁlﬁlﬁ\ .
HI ; w ]
gt + --
- 4 ‘
BN N
‘”:?‘k D rl»
444 I
L |
| T
BN N
b= .._,Qi”‘
e
B Bnan ,.y+,-m.4.. r
Ea=sgss lo
1 11 2

Ta (%)

CV4,501/8/Augb0/ 32



CV 450l

CV450I

CV4501/d/Aug60/33

i il ! \ 1
I S S D I boe by N oy 4ot
i v S i i
SR S S S S SO S B b - j—e . S
B S b by - . . L - +
4 s T WY I NS I S - g —n B = e
— H
T— + +
EE S FE e o . PUNSTRER R S .
-4 bt SO 4 i booe oy SUN bogodad
B + . " - —- USRS S S e
—+ -y + + N PO 4= EETE SUNU SHS S S S - il..,f;LTo,
| ! . -
' 1 T
+ - 3 - - T 1,4,:{..1&|ﬂ v,fl
+ -+ e SURIPUREDUP U A WSS S SUNEDURS U S SR S
1 P
' - - “ - 8 o SPR
R B . i B, 4t

4

Wror (w)

AMBIENT TEMPERATURE = O °¢C
v

P N .

- . [ !.4»1“
|
|

BULB HOT SPOT TEMPERATURE

VERSUS TOTAL POWER DISSIPATION

T : o
: R R

Page 33

180

60
140
120
100

Th(oc)

80



Page 3

C V 450l

—+—
+

\&,. Ynhw>l.

IS BN

1

.
!
|
i

CVv 450l

.
} L.
120

130

1o

100

90

TaloC)

80

FOR MAXIMUM BULB TEMPERATURE OF 165 9°C
T
T
NN
I
T

70

L] ANODE & SCREEN GRID POWER DISSIPA TION(Vh63

W
@
2
-
<
[+ 4
w
Q
2 - 1
e ;
Loy et
e + —
3 T
w L s s i e R S S
m ﬁv h,‘ B B
4 e b
3 5 Lo
< SRS B N AV
—L4 i G . It
n \_flq. .UL!EL:
2 1 -
[7,] T [
[+ 4 T
w REEES
> T P~ t T T
wIATQ—rv it ! I 1 _‘ Lj
SSNSEENSEESSEsEEn mma: & |
mxw I B ! | 4] ﬁ L
I r r It
4 i ] N N 4 | N S T I*L\‘zl
| |
4 - e —— t [ - 'i+!. ——
R T Tt EENE S
T f 1 T ! T T
— -4 L R - . 4 oha gty + 1.1f++4+..1 B T S o
4 ottt _ ' T T e T
I T e e e e T
D e e e e

50

CVL501/3/Aug60/ 34



Page 35 CV 450l

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 negative grid current of the valve
and the D.C. effective mutual conductance of the velve in the circuit.

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

For Triodes:- Rk off. = Rk + 22
I

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

Example
GV4502 operating as a voltage amplifier with Va(b)=250V, Ra=100K,
Rg2=330K, Rk=560s Ia=2.0mA, Ig2=0.67mA, gm woriings3.5mA/Ve

- 2.67 X 560 (0067 330 OOO)
Then Rk eff. 5.0 + (2.0 x 458

> 4715 ohms.

From the curves for these values of Rk eff. and gm working:-

(maximum) workin 16
Rg1 (max xed blespublished) *  gm (published) -

Therefore Rg! maximum = 16 x 0.25 x 106 x %-‘; = 6l

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:--

_ | (meximum = ublished
Rgl (max) s%ix.ed'b as published) gm (ws eff.

where the effective 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 chenge of grid voltage, where this change of
voltage is that which would be caused by a chenge of negative grid current
within the valve,

Ne33255
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