ELECTRONIC VALVE SPECIFICATTIONS

SPECIFICATION AD/CV.2381 Issue No. 5 Dated 31.8.61

,

Page 8.

AMENDMENT No. 3

Note 3.

Add to the end of Note 3, the following:-

'The protective cover may be omitted if the base
of the valve does not form part of the vacuum

envelope.!'

T.V.C, for A.3.%W.E.

January, 1964

BN
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(No. of pages:- 9 )

PR ADMTRALTY SURFACE WEAPONS ESTAELTSHMENT

vawve zecraic C V238

TYFE OF VAIVE: Voltage Tuned Oscillator
(S-band) with Permanent

Specification AD/CV2 382 . SECURTTY

Issue 5 Dated 31.8.61. s

To be read in conjunction with Specification Yalve

K1001, BS..448 and BS.1409. Unclagsified Unclassified
MARKING f

See X1001 Issue 5.

of the H.T. Voltages.

Magnet. The serial mmber shall
CATHOIR: Indirectly Heated. be clearly included on
the shell of the vealve.
ENVELOEE: Glass enclosed in a
= metal shell. BASR
FROTOTYFE: VX9164 exd CO119. but see Note H on page 2.
RATING CONNECTTONS
(A11 limiting values are absolute) '
NOIE PIN_ ELECTROIE |
Heater Voltage (Nam.) v 6.3 A 1 Heater h
Max, Heater Current 'y 2.6 2 Cathode k
Max, Surge Heater Current (A 4.0 3 Anode a
Min. Delay-Line Voltage (V. 1758 B s Grid g
Max. Delay-Line Voltage V)| 11 B 5 Delay line
Max. Delsy-Iine Curremt (mi) | 50 c and Collector 0%
Mex. Delay-Line Dissipation g 60 6 As pin 5  41,Col.
Max. Anode Voltage vV 200 7 Heater h
Max. Anode Current 30
Max. Negative Grid Voltage (V)| 100 D The power output terminal at the
Min, Power Output (¥, 20 ;alve is anﬁ ayp::vedslg s!o::et
Min. Total R - M G or oconnecuion a O
otal Tuning Range (Mo/s) 2;20 phie ey
4500 J.8.No. 5935-99-940~1095.
See Note J.
DIMENSIONS
See drawing on page 8
NOTES

" Ae The heater voltage shall be applied at least two mimutes before the application

B. In all cases the delay-line voltage must be applied before the anode wvoltage.

C. The delay-line and collector are commected inside the valve and therefore the
"delay-line current® includes ocllector current. '

(9281)
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NOTES g Contd. 2

D. TFor normal operation the grid is set at zero volts. Af Vg

E.

F,

e

= -100V oscillations are cut-off,

The magnetic field required to focus the electron beam is
provided by & permanent magnet, which is an integral
part of the valve. Externmal magnetic fields or ferro-
magnetic objects may distort the focusing field and
cause noise and modulation. The valve should be kept
at least 8" away from other magnets or ferrous objects
to prevent damage to the magnet, and should not be
operated within 18" of such objects if low noise
output is required. It is recommended that the valve
be stored in its crate or in a similar stowage when
it is not required to be in its associated equipment.

The temperature at any point on the external surface of
the metal shell must not be allowed to exceed 120°C.
Minimm air flow directed onto the rediating fins and
side of the valve should be 20 ocu.ft./min.

The valve is tuned by varying the delay line voltage Va1,
The relationship between frequency amd Vg is
approximately given by the curve shown on page 9.

The valve oscillates at a frequenqy of 2400 Mo/s at Vg
not lower than 150V, and at a frequency of 4500 Mo/s at
Va1 not higher than 1170V. '

'The base is rigidly attached to the metal shell and its

pins are cormected to the valve terminals by flexible
leads.

The output terminal, magnet, and shell of the valve are
intended to be operated at earth potential, and are
isolated from the delay line, other electrodes and
leads. The insulation resistance with 2 kv d.c. applied
is greater than 100 Megohms.

The Joint Serv:l.ée Catalogue No. is:~
5960~99-000-2381

CV2381/5/2
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a8 1‘9 be performed in addition to those applicable in X1001
Taumtebepufamdinthaspodﬂdmm
otherwise agreed with the Inspecting Authority
Test conditions - unless otherwise stated:-
Va g Va Ceoling VeBeWeIH
g’)}v - (Z) é:) (Note 1) see Note 2 <1.2 : 1 {see Note 3)
N Lind ts
Teat Tegt Conditions AQL| Insp
- |Symbol Units
—. | % | Leval Min. |Max.
Heater Current No voltages except Vy, 1002 | Iy 241 26| A
(after two mimites)
Vibration Adjust Vg1 for 3400 m/a T.A '
(1) Frequency Notes 4, 5 and 6. and tAp - 1| Mo/s
Deviation Note 7. 108
(i1) Power Output .
Deviation. = 4p, - 5/ &
(ii4) Carrier to
Noise Batio. Note 8. o/ 150 - | aB/eps
Yibretion Adjust Vgq for 2400
- and 4500 Me/s. T.A L Ap - 1] Mo/s
Notes 4, 5 and 9.
Oscillation at AdJust Va3 fer 2400 Mo/s
8 Notes 4 and 10. 100%
(i) Delay-1line Va1 150 | 200| V
Voltage. .
(i1) quy-nm I 16| 40| mA
(111; Anodn cun'ent Ie - 30| m
(iv) Power Output P, 20| -| o
O tion at Adjust Vg1 for 2600 Mo/s ,
_ZO%_ %l Notes 4 and 10. 1008
1) Deley-line
@ Veltage. Va | 180 25| V
(i1) Power Output P, 50 | 500 o
Oscillation at Adjust Vg3 for 3400 Mo/s
Mo/s Notes 4 and 10, 100%
(1) Delay-1ine
(19) Voltage. Va1 Wwo! yo| v
Delay-line
Iy In % 50| mi
(1i1) Anode Current Ia -| 20| mA
(iv) Power Output Po 150 | 1500 | =¥
Os tion at Adjust Vg3 for 4500 Me/s
Mc/s . Notes 4 and 10. 100%
: Voltage. Va1 1030|1170 V
(11) Delay—]ina In 0| s0| m
(mg ‘Anode G‘urmt Ia -1 20| . mA
(iv) Power Output P, 250 | 2200 | nW

Cv2381/5/3
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TESTS (Contd.)

To be performed in addition to these applicable in K1001

Tests are to be performed in the specified order unless otherwise
agreed with the Inspecting Authority

Test conditions - unless otherwise stated:-

Page )

VeBeWo I

Yu Vs Va Cooling
gﬂ )] (v)
. 23 Ba0. 0 Vo (Note 1)  See Note 2 < 1.2:1 (Seo Note 3)
Iimdts
AQL | Insp. ymbel
Tost Test Conditions ) Level 8 Min, | Max.| Units
h | Anode Modulation |Adjust Vg1 for 2,00, 100%
Ratio of max. to | 3400 and 4500 Mo/s. Po(mex.) 3.5 _
min. values of Adjust Vy from Vo e P, (miny
Power Output Vo - 100V. o
Notes 4 and 11
J |Sxrid Cherecter- Vg = -1007. 100%
istios. 751 = AdJust from 150V P, - 0 oW
i) Cut-off. to 1170V,
(41) Power Oukpat | V, = -60V.
| V3 = Adjust from 150V P, -| 0| o
to 1170’0
(111) Slope Vg = Varied from -100V ﬁl’g Must always
to OV. Vg |be positive.
le = 117Wo
k |Grid Insulation | Vg = 1200V 100%
Grid Cuarrent Vg = Adjust for Iq) +Ja
Recerd = 10 mA then reduce
Vo to zero. Ig(1) -| o ma
1 | Yacuum Test Vag = 1200V 100%
Vg = as for test "k"
Note érid Current (Ig2)
Ig(2) - Ig(1) &g -| 10| pa
m | Grid Pulse Vag = AdJust for 3400 lo/#
Mcdulation (Note 4)
Poak Power Vg = Pulsed from out-off
Output Value to zero V.
Record Pulse length = 0.2 uSec.
(Nom.) at 1000 p.p./f Po(m¥
C.W. Power Po(1) = Po(pk) - '
Output 5T 2 Po(1) 20| %
°
Record ,

n | Valve Noise AdJust Vgy for all 1008 | oM 150 - | ay/
Carrier to Nolse frequencies from 2400 to . CePeBe
Ratio. 4500 Mo/s. ~

Hotes 8 and 12.

Cv2381/5/4
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TESTS (Contd.

T To be performed in addition to those applicable in K1001

. Teats are to be performed in the specified erder unless ctharwise
- agreed with the Inspecting Authority

Test conditions - unless otherwise stated:-

LY Vg Va Cocling Ve BeWel%
42) 42] (v) _
6.3 asce 0 Vo (Note 1)  Ses Note 2 <1.2:1 (see Nots 3)
h Iinits
Tost Tost Conditions ‘g" LowPs |symbol [ ] Units
P |Froquency Pulling |AdJust Vgy for test 100%
at 2,00, 34,00 and | fre o8, AP | = 7 | Mo/s
4500 Mo/s. Hotes 4 and 13 f :
q Inl%’ ation No operating voltages. 100}5
\tamo 2 ®
(1) Shell to .25 KV d.c. applied
Delay-line between test
and electrode pin and Heg-
(12) Collector, shell, Ra1 | 100 -~ | olms
1i) Shell to
" Cathede/ By | 100 | = m
Heater, Meg-
(i11) Shell to Grid | Bg 100 | - | hee
(iv) Shell to Amde Ra | 100 - | Mog-
ohns
r Current No operating Voliages. 100%
%&TM Note 14 : Thk = |750 | pa
Current.
s |life Test Adjust Va3 for T.A
3400 Mo/s. and
Notes 4 and 15. % t 500 - | bours
P, 10 - | ¥

NOTES
1e Vg, which must be within the limits 100-200 volts d.c., mmst be quoted
on the data sheets supplied with each valve. V., is a single fixed
value of Va which is compatible with tests (d), (e), (£) and (g).
2, The valve must be air-cooled, the air at ambient temperature being
directed on to the side of the metal shell and radistors Air flow
to be not greater than 20 cu. ft./min.

3. The input veSewr. of the power and frequenay meesuring equipment mst
be less than 1.2 over the full p-wave frequency range of 2400 - 4500 Mo/s

ks The froquency shall be set to within & i%.

Cv2381/5/5
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NOTES (Contd.

5, The valve shall be mounted rigidly on a vibration teble, and
while operating shall be vibrated with simple harmoric
motion, in the direction of each of the three mitually

oalar axes successively, at the following
vibration frequencies and amplitudes.

N 1 Vibration Frequency Amplitude of Vibration
|- Range (cepes.) (inches)
1-15 * 4/16
30 - 50 % 0.005
50 - 80 ¥ 0.002
80 ~100 * 0,001

The vibration frequency range shall be contimiously explored
once. The rate of change of this frequency shall not
exoesd 20 o/s per mimte.

6. One velve in ten shall be tested. In the event of failure a
second valve shall be vibrated., If this valve proves
satisfactory, the batch shall be ascoepted; if
unsatisfactory, the batch shall normally be rejected.

At the discretion of the Govermment Authority conoerned,
however, a rejected batch may be re-submitted for
acceptance following a Joint inveatigation by the
contractor and the Government Authority. Velves
satisfying this test, which is considered to be non-
destructive, may be accepted as part of the oxrder.

7. The test requirement is that frequency modulation of the
RF output by the vibration shall not exceed * 4 Me/s at

any frequency in the Ja-wave tuning range for the range
of vibration frequencies tabulated under Note 5.

8. The heater supply shall be d.c. or rectified and amoo thed
a.Ce A broadband non-balanced mixer shall be used
throughout noise tests. The noise output shall be
indicated on & visual display. The following tests
are to be made:~

(a) The ratio of signsl to aversge nolse over
10 Me/s bendwidths centred at frequencies
of 60 Mo/s and 120 Mo/s shall not be less
than 150 dB/Cepes.

(v) The rxatio of signal to average noise over a
20 Ko/s bandwidth centred at 1.0 Mc/s shall
be measured for record purposes only, and
test results for all valves, shall be made
available to the specifying aathority.
These measurements to be made at 2400,
3,00, and 4500 Mo/s only.

For all noise messurements the load Ves.Wer. shall be less
than 1-5.

cv2381/5/6
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9.

10,

1.

12,

13

1

15

Additionally, if necessary, valves shall be vibrated over the

full carrier frequengy range at any vibration frequency at
which mechanical resonances are observed to cccur. The
value of AF must not, with these vibration frequencies,
excoed ¥ 1 Mo/s at any carrier freguency in the range 2400
to0 4500 Mc/s.

The mamfacturer is to supply with each velve:-

(1) A power cutput versus delsy line voltage
charecteristic covering the range of
freguencies 2500 to 4500 Mc/s. The power
output shall not be less than 50 W at eny
frequency above 2600 Mc/s, nor be less than
20 nil at any frequency below 2600 Mc/s.

(41) A frequency versus delay line voltage
characteristic covering the range of
frequencies 2400 to 4500 Mo/s. There must
be no frequency discontimuities over this

tuning range.

With each valve, the manufacturer iz to supply anode
modulation characteristios showing power output versus
anode voltage for each test frequenqgy.

The time taken in this test for each sweep over the carrier
range of 24,00 - 4500 Mc/s shall not be less than two mimites.

The pulling frequency is the difference between the max. and
min, frequencies recorded when a mismatch placed in the
ocutput seotion is varied through all phases, The v.8.wr.
of the mismatch shall normally lie between 1.5 ~ 1.6 at
each microwave frequency, but the manmufacturer may, at
his discretion, exceed a v.s.wr. of 1.6 during this test.

A curve showing veriations in frequency pulling over the
tuning range shall be recorded for each valve. Measure-
ments shall be made at delgy line voltages separated by
intervels of 40 volts firam Vg3 = 150V to Vg3 = 510V, and
by intervals of 60 volts from Vgy = 510 to Vg3 = 1170V.
This information must be made available to the specifying
enthority.

The maximmn permissible leakage current to apply in this case
for the Heater/Cathode Leakage Test (K1001 pars. 5.3),
shall be 750 uA.

The 1life of a valve shall be considered to be teminated
when, at any frequency in the range 2400 to l..500](c/s,
the power ocutput falls below 10 W, and the perfermance
of the valve falls outside any of the limits specified
in all other tests, exoept test (b).

The test and release sequence, and the proocedure to be

adopted in the event of failure in life testing, will be
decided by the purchasing authority. For production
contract orders of less than 50 valves, the quantity of
valves for 1life tests shall be decided by the purchasing
authority

Ccv2381/5/7
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