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MINISTRY OF SUPPLY = D,L,R,D,(T)

Specification MOS/CV4515 SECURITY
Issue 1 dated 17.11,58 Specification Yaive
To be read in conjunction with K,1001 UNCLASSIFIED UNCLASSIFIED

5 Indicates & change

B,

TYPE OF VALVE - Rugged Twnable Kiystron Oscillator with Integral
Cavity and Waveguide Output. MARKING
CATHOLE © = Indirectly - heated See K,1001/4
ENVELOPS =~ Shieided Metal Giass Additionmal Marking:=
PROTOTYPE - VX 9081 Serfal Ny ..ovvsscenccenes
RATINGS (Nete A) BASE
(ALl limiting values are absoiute) Note See drewing on Page 8
Heater Voltage (v) 6e3 CONNECTIONS
Heater Current - {A) 0.56
Mechanicai Tuning Frequency Range {Me/s) 9,000 B See drawing on Page 8
to
10,000
Min, R.F., Power Output {mi) 30 DIMENSIONS
Max, Resonator Voitage (V) 400
Max, Resunator Dissipation (w) 20 See drawing on Page 8
Reflector Voitage Range (Vres, = 350V) (V) 350 [
to
-400
Max, Mechanical Resetting Zrror (Me/s) 3 MOUNTING POSITION
Min, Eiectronic Tuning Range (Mc/s) +10
Min, Electronic Tuning Gredient at Mode Optimm (Mc/s/V) 0,5 Any
Max, Totsl Impedance in Reflector o
Cathode Circult {Mohms ) 0,5
Max, Operating Ambient Temperature (°c) 70
Max, Ambient Sterage Temperature Range (°cy ~60/+85
Max, Body Temperature (%) 165 D
Mex, Vibration (10 Minutes duration Max,) (2) 20 g
Max, Constant Acceleration (e) 50
Min, Operating Pressure (mms, Hg) 20
NOTES

A, Caution to Electronio Equipment Design Engineers: Special attentfon shouid be glven to the

temperature of valves to be operated in Guided Weapons and Afrcreft, Reliabiifty wilil be seriously
impaired if th: maxfmum body temperature is exceeded. The iife expectancy may be reduced if
conditions other than those specified for iife test are imposed on the valve and will be reduced
appreciably If absoliute maximum ratings are exceeded, Both reiiabiiity and performance will be
Jeopardized if Heater Voltage retings are exceedsd; 1ife and reilabiiity performance are directly
reiated to the degree that reguiation of the Heater Voltage is meintalned at 1ts rated vaiue,
Under no eircumstances shoud the Heater Voltage supply be allewed to deviate more than X 56 from
the rated value, except for quick warm-up appiications when 1t {s permissibie to apply, initialiy,
8 voltage not exceeding 9 volts for a period of time not exceeding 20 seccnds,

Ciockwise rotation of the Tuner 3haft increases the frequency.
/c.

" 2.18128.R.
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NOTES (Contd, )

The Refiector Voltage must aiways remain negative with respect to the Cathode. If under
A.F.C, working there is any possibiiity of the Refisctor Voitage becoming equai to or
more positive than the Cathode, a protective diode must be fitted betwean the Reflector
and Cathode.

Measured at a peint on the Resonator body diamstricaily opposite the waveguide output,
The maximun peak acceieration under short term rendom vibration condftions specified

assumes that the vibration frequency components are varying continuously over the band
10 to 500 cyclea/sec. in a randem manner,
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T0 BE PERFORMED IN ADDITION TO THOSE APPLICABLS IN K,1(01

TESTS IN ANY ONS GROUP SHALL BS PEZRFORMED IN THE SPECIFIED ORDER

TEST CONDITIONS ~ UNLESS OTHERWISE SPECIFIED

vh(V) Vres, (V) Vref, (V) Tanmb ,(°C)
6.3 350 Adjust for max, R,F., Power Room Temperature
T T s
NSP,
K1001 TEST TEST CONDITIONS A i | oo WIS
MIN, | BOGEY ; MAX,
GROUP A
Visual Inspection Note: 1 : e
No Voitages appiled
AV1/S.6  Inoperatives 1008
i !
Inswiation (1) Vref.~res, = 1000V 1006 200 - = | Mohms
No other Voltages applied
Heater Current Vh = 6,3 108 th 0,52 | 0,56 0,61 A
H No other voltages applied
Torque to Turn Note: 2 1008 Tq - - 16 o%.ins
Tuning Shatt (1)
R,F, Tests Noge: 3
Power Output Note: 5 100% Pout |30 - - | oW
Electronic Tuning Note: 6 100% 10 - - | Me/s
Range (1) Note 4
Refiector Voltage 1008 Vref, [R50 = L«oo v
Beam Current 10 |1 Beam| 25 | = 40 | ma
Variation of Power Note: 7 1006 - - 5.0 dB
Qutput
Electronic Tuning Netes: 8, 9 1000 0.5 - 1.0 | Mols
Gradient at Mode per
Optimum Volt
Ratio of Eiectronic Notes: 8, 9 100% é - - -
Tuning Gredient at
Mode Optimum to that
at the I 10Mals points
Reflector Voltage Notes: 10, 11 100% -1 - v
Tracking Error
Incremental Mechanfcal|l Netes: 11, 12 1008 S0 | = 8.5 | Mo/s
Tuning Gredient per
turn
Averege Meohanical Notes: 11, 13 106 645 - 8,0 /s
per
Tuning Gradient tun
Resetting Exror Notes: 5, 8, 14, 16 1008 e = %0 | Mo/

cTh5151/3
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ISSTS (Contd,) Page 4
LIMITS
AQL INSP,
K1001 TEST TEST CONDITIONS P LEVEL SYMBOL . UNITS
MIN,| BocEy! Max,
GRQUP & (Contd. )
R.P, Tests (Contd,)
Puiiing
Frequency Deviation Netes: 8, 18 100% - - 11101 /s
Power Output Notes: 8, 16 100% ! Pout 15 - - | nW
Electronic Tuning Netes: 8, 16 10GR *10 - - | le/s
Range (2)
Mechanical Tests
Frequency Modulation Notes: G, 15, 17 1065 - - 4.0 Me/s
Under Vibration (1)
Frequency Deviation Notes; 5, 15, 18 1006 - - | 2.0 | to/s
Under Acceleration (1)
Pewer Deviation Notes: 5, 15, 18 10068 - - 1.0 daB
Under Acceleration (1)
GROUP R
Insutation (2) Vref.~res, = 1000V T/A R 200 - - | Motms
No other voltages applied
T, body = 165°C mgn,
Note: 19
GROUP E
Frequency Medulation Netes; 5, 15, 20 T/A - - | 4.0 Me/s
Under Vibration (2)
Frequency Deviation- Notes: 5, 15, 21, T/A - - [ 2.0 | M/s
Under Acceieration (2}
Power Daviation Notes: 5, 15, 21. T/ - - 1.0 dB
Under Acesleration (2)
Torque to Turn Netes: 19, 22 T/A Tq - - {15 oz,1ns,
Tuning Shaft (2)
OROUP F Note: 23
Tuner Cyeling Life Note: 24 2 Vaieq
per
month
Test Point 200 Cyeies Nete: 25
AV1/5,3 | Intermittent Life 2 Valwes
per
month
Test Polnt 200 hours
Power Qutput Notes: §,8 Pout 20 - - mW
Beam Current Note: 8 I beam | 20 - - | mi
Heater Cycling Life Nots: 26 2 vares
per
month
Test End Point Note: 27 2000 - - cycles
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TESTS  (Contd.)

K1001 TEST TEST CONDITIONS bh

AQL | INSP, SYMBO LIMITS
% LEVEL L WNITS
MIN.] BOGEY[ MAX,

AlX/2.5|Eiectrica) Re~Test 1

AVI/5,6| Inoperatives

Group G

&

after 28 days
helding period

Power Output Netes: S, 8 Pout } 30 - - oW

Beam Current Nnte: 8 I Beam { 25 - 40 mA

4.

8.

6

7e

8.

9%

11,

124

NOTES

The valve shail be visuaiiy inspected for good workmanship. This test may be carried out aitermatively in
CGroup G.

This test, which is to be a measurement of Starting Torque, is to be made:=

(a) With ali suppifes off and ail parts of the vaive stabiilsed at an ambient temperature betwesn
109C and 400C,

(b) With ail supplies on and the temperature stabilised at the normal operating tempereture with an
ambient temperature between 10% and 40°C.

The tuning range 9,000 to 10,000 Fo/s, must be continuous and must be covered in one Reflector Mode.
These tests may be combined and shail be carried out at the following frequencies:-

(a) 9,000 Mc/s,

(b) At a randem point in the band 9,000 to 10,000 Mc/s.

() 10,000 Me/s.
with the exception of the Beam Current Test which shaii be carried out oniy at a random point in the band
9,000 to 10,000 Me/s,

Measured with the valve working into a load of V.S.W.R. not greater than 1.1 to 1,

The Electronic Tuning Range is to be measured from the mcde optimum to the 3 dB points of the
Refisctor Mode with the Reflector Voltage traversed in both an Increasing and a decreasing direction to the
extinetion peints,

On any individual valve, the ratio of the maximm and minimum values of Power Output over the band
9,000 to 10,000 Mc/s. shall not exceed the 1Limit specified, the measurements being made at Mode Optimum.

This test to be carried out at a randem point in the band 9,000 to 10,000 Mc/s.

The Electronic Tuning Cradient Is deflned as the frequency deviation caused by a Refiector Voltage
deviation of 1,9 Volt,

The Refiector Voltage for Mode Optimum shail be pletted as a function of the anguiar position of the
Tuning Shaft over the frequeney renge 9,000 to 10,000 Mc/s., at intervals cerresponding to approximately
100 Me/s, The tracking error is defined as the voltage deviation of this pilotted curve from the straight
1ine drawn through the twe voitages corresponding to 9,000 and 10,000 Mc/s.

In order to avoid resetting errors there shaii be nc reversal of the direction of Che rotation of the
Tuning Shart throughout the test.

The frequency of osciiliation, with the Refiector Voltage adjusted for Mode Optimum, shall be plotted
as a function of the angular position of the Tuning Shaft over the frequency range 9,000 to 10,000 tic/s, at
{ntervals corresponding to approximately 100 Me/s. The 1imits apply to the minimum and maximum gradients cf
this plotted cwrve,

3,
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13,

14,

15,

16,

17,

18,

19,

20,

22,

<264

27,

21,

NOTES (Centd, )

The number of turns of the Tuning Shaft, in a clockwise direction, to change the frequency from 8,000
to 10,000 Mo/s., with the Reflector Voltage adjusted to Mode Optimum, shall be divided into 1,000.

The Resetting Error is defined as the maximum difference between pessible frequencies for the same
anguisr pesition of the Tuning Shaft for a reversible frequency excursion of approximately 100 Me/s.

The Reflector Voltage to be adjusted initially for Mede Optimum.

To be measured when the valve is working into a load of V,S.W.R. not greater than 1,5 to 1, muved
through all rhases. The pewer~reflector vnltage characteristic and the frequency-reflector voltage
characteristic must be continuous betweer the 10 Mo/s., points of the mode.

. The valve to be ciamped to the vibration mount by 1ts fiange and subjected to a sfnusoidal vibrational
acceleration, aiong 1ts axis, over the vibrat{onal frequency band and with the acceleration levels shown in
Page 7, at a rate of change of frequency not exceeding 1 octave per minute. The 1imit epplies to the peak
to peak medulation ef the R,F, Output.

The valve shall be mounted by 1ts fiangs and subjected to a constant acceleration of 53¢ in a direction
along the axis of the vaive from the refiector %o the base, for a time not iess r.hani minute and not greater
than 2 minutes.

The body temperaturs Deasured at & polnt on the Resonator body diametrically epposite the waveguide
output,

The valve shall be tested in accordance with Note 17 except that the valve shall.be vibrated successively
aleng three mutimily perpendicular directions, one of whiich shall be along the axis of the valve, The rate
of change of frequency shail not exceed 1 octave per § minutes.

The valyve shall be mounted by {ts flange and subjected to a constant acceleration of SOg. applied
successively in three mutually perpendicular directions, one of which shail be along the axis of the valive from
the reriector to the base, The acceleration shail me applied for not less than %minube and not greater
than 2 minutes.

This test, which is to be a measurement of Starting Torque, 1s %o be made:-

(a) With ali supplies oft and all parts of the vaive stabilissd in an ambient temperature of 10°C max,
{b) With all supplies on and the valve bedy temperature at 160°C, min,

Record readings =~ not to be acceptance tests at present.

The Ratrlector Voltage shall be adjusted %o give maximum Power Output at 9,500 Mc/s approx, The Tumer
shall be oyoled over the range corresponding to 9,000 te 10,000 ic/s. &t a rate of not greater than 100 r,.p.m,

The valve shall meet the following tests as specified In Croup A:-=

{1) Reflector Voitage Tracking Error

(2) Average Mechanical Tuning Gradient

(3) Incremental Mschanlcal Tuning Gredient

(4) Torgus to Turn Tuning Shart (1)

(5) Rasetting Error

(6) Frequency Moduiation Under Vibration (1)
(7) Frequency Deviatlon wder Acceleration (1)
(8) Pewer Deviation under Accelerotion {1)

Each cycle shall comprise the following schedule:=
(1) Vh = 9,0 Volts for 20 seconds,

(2) Vh = 6,3 Volts rfor 5 minutes.

{3) Vh = Zers for 5 minutes.

The Test End Point is defined as the number of cyclss at which the Heater becomes inopemblve_.
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0-442
020
3 IH%LES - 220
i-300 MAX. 6 =
BODY DIA. = +.003 DA NOTE |
‘ Jt\ ’ C —
1. 1.025
. L 0-843
0-520 MAX. 1 +.030
MAX.DIA." . :P-[ :
.‘_- | \ W
A\ 4 /
0280
I-280 £.015
- 29l ===
| l | #N 4, 2-682
i H *.060
! 3-350
MAX.
L 300 J FLANGE WILL MATCH
MAX.DIA. COUPLER TYPE UG -40A/U
=299 NOTE I. REFLECTOR CONNECTION.
z STRANDED FLYING LEAD
2:5MIN. LENGTH O-028 DIA
- — COPPER COATED WITH, /g DIA.
NOMINAL, SILICON RUBBER.
NOTE 2. USABLE LENGTH OF SHAFT
| 625 0-406 MIN.
| * 005
SLOT 0-062 DEEP X 0-062 WIDE
+-0I0 +.003
0-250 --000 - 000 PIN ELEMENT
+:992 H | HEATER
DIA. C | HEATER & CATHODE
E | RESONATOR

ALL DIMENSIONS IN INCHES
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