Page A (No of Pages 3 4 5)
MINISTRY OF SUPPLY (R.R.B.)

VALVE _ETECTRQNIC C\j 2424, - 27

Spﬁdfic&ﬁcn KW@M’ 3!4»25, 2&26’ w?: Securi
Iszue No, 2. dated 15. 1. 59. Specification Valve
To be resd in confmotion with Ei004 “Resirioted ~ | Unclassified

end with NIL~£<1/979C deted 18th June, 1957.

Trpa ot Valves Pulse Kagnetron MARKING
v ¥ixed Frequancy Sse %1004 /‘b-
Prototyps L4J50A. with different freguency Ldditional Markings:e=
IBNEo, and additional I'nged Serinl NOe seeccocscccss
features., (VX9170, VX2519).
RATING
RATING es on Pags 4 of MIL-E-4/S79C Conrsctions and Dinansions

with additions &8 in xnotes AA-CC.

An MIL-E=1/975C plus

TRSTS a8 on Tages 2, 3 of MII=Ee1/979C
with additicns as in notes AA, DD-Q.

Aensicned ~ollar
TESTS (Nots GG).

A.A,

B.B.

C.C.

DD,

E.E.

F.F,

NOTES

Amend frequency as in follcwing table:
Neminal fixed frequency Osc.(1) Frequency page 2 yoi. 5

Valve Fege 4 I1fe teast end point Pags 3 Units
Phage of Sink Pags 2 Page 3.
cvan2, 8580 8500 = 8665 8475 = 9020 ¥o/s
CV?Jo-Zg 8750 8665 -~ 8830 " " w
cvaL2 . 8310 8830 -~ 8995 . " *
cvay2y ( Restricled y gogp 8955 - 6995 " oo

The duiy oyols of .00t may be cxceeded provided that Fi doss not excoed 635
watts and that ib lies between the stated MAX limits apd the MIN limits as
wader: =

Crek, 25, 26 MIN limit 15 Amps

wan27 XN limit 12 Amps  (Restricted use only.)

Output Coupling Add:~ Msgnetron couples to choke flange 2830033. Details
of this end related itams are given in RGL351, 352, which ey Do chiained from
Radio Components Stendardisation Commitves, 77+ New Oxford Street, London WCi,

Copleaz of “Inzmection Instraections for Electron Tobea® cen be obtained fram
theSecretary ¥VC/TL5(B), Tho Kiniatry of Supply, Castlewood House,
77-21 New Oxford Strest, Iwundon W.C.le

Pege 2, Qualification:~ Rsquired for CV Markings,

Page 2. Holding Pericd:~ Add (a)®t = 24 hrs, Ef = 7.0 Vac, for test tk = 60,
Bf . 43.75 Vac, Velvs romt repasa all 100% tests.

Add ()6 = 1200 lus Ko voitages, velve stiel ivjwsw
21l 10054 tests, Shipments will be dlscontinued if a failure occurs, Shipment
cen be rosumsd if no rejscts in nsxt five iosted, and if no more than one in
the noxt fifteen tested.
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CV2424-27 e

H.H,.
JeJe

K.X.

L. Lo

MM,

Tage 2. Dimensicnase~ As dvewing on Page L, In addition the dlamester of the
undimensicnsd collar shall not exceed 1,375 inchea, (See central projection and
two left hand side scrap views).

Page 2, Container Drop:= Add to meet the requirements of K1005.

Pags 2, Insert after Container Dropi~ **Impulse Acceleration no voltages,
acceleration = 25g, MIN for 4O milliseconds, Valve must repass all 100% tests,

4.9.19.2, ®¥ibration;- Add 50c/a at 10g (MIN) for one minute (MIN). Valve
must repess all 100% tests,

Page 2, Insert below k.9.19.2: ™Wibration with pulse voltages, Conditions:-
As for Osc(1) test, limits as for Osc(1) tests, microphony AF = 1.0mg/s total
excursicn, The vibraticn to be applied shall bse thoze illustrated in Fig 2(c)

of RAR Technical Memo, Dss 1, Issue 1, July 1952, as modified by the transmission
curres ef 1'ig 3 (Loc.cit). The vibration shall be applied along the axis of

the sathodn stem and in two other mutually perpendicular directions at right
apgzles to this

Poge 2, Insert betwsen 4,10,8 and 4.16.3:- *¥additional Type Approval Test.
For this the following test shall be carried out as the third test after the
spscified helding period of 168 hrs (MIN). The stability shall be measured as
in Note 5, aid recorded. The spectrum width, expressed as a multipls of_1_,
ard the minor lobe height shall also be mesasured, Notes 3 and 4 also

apply.

Paranstor Symbol Units Value
Initial anods temperature - 3¢ =50°C MAX,
Heater wam up time tk secs 180 MAX,
Initial heater voltage Bf volts 13.0 MAX.
Heater supply frequency P ops 1000 4 10% -
Pulss current i Anps 15 MAX for CV2i24,5,6

12 MAX. for CV2427
Duty Cycle Du - .002  MiN,
Heater run voltags Bf volts 13.3 = 0125 Pi for

P1 <595 watta; 23,3 ~

+0292 P1 for Fi > 595 watts,
7.8.W.R. of load - ratio 1.5 MIN,
Phase of v.s.woR. - - ul
Pulse width tp us 1+.00
d9/d% at cnset of R.P. T TV, kv/uS 60 MAX.
N.N, Transfor Note 7 from Stability omn Page 3 to Stability on page 2,
0.0, Deletd Note 9,

Cieh2h=(/2/2.




e CV2424-27

P.P,

Q.Q.

Page 2. Oscilletion (4) and Oscillation (2):= Add the following:- A modulator
will be accepted as having a suitable Rate of Rise of Voltage if it is
demonstrated to e satisfaction of the Imspecting futhority that the maximum
rate of rise of vollege measured lies within the specified limits. During

the meagurement of rats of rise the modulator will be adjusted so that it would
give tho specified cpsreting conditions if any otherwise acceptable magnetrcn
were fitted, For the test the modulator shall be terminated by & capacitor

of vajlus equal to the nominal input capacitance of the magnetron. The
measureasnt shall be madc over the interval betwcen the point where the

voltags firat equale &0% and the point where it first equals 100% of the

pulse voltage of the magnetron, The value shall not fall after its maximum

in this intervel to lszs than 2%% of the maxinum value,.

For Typo Approvsl the manufacturer shall make four valves available, and shall
carry out al) ths tcats {except 1ife) on these valves., In addition at

least ons valve eghall kove been 1life tested. The marufectursr shall send

to the epproving authority detailed results of theso tests. The epproving
authority shall be enabled to repcat any of thess tests, using the same valves.
The valves delivered shall be similar to the Type Approval samples.

cV2424-7/2/3




MIL-E-~1/379C

18 June 1957
SUPERSEDING
MIL~E-1/9798

26 December 1956

INDIVIDUAL MILITARY SPECIFICATION SHEET
ELECTRON TUBE, MAGNETRON, PULSE ¢
JAN-4J50A

This specification sheet forms a part of the latest issue of Military Specification MIL~E~1,

Description: Magnetron, Pulse, 9375 Mc Nominal Fixed Frequency, 225kw Nominal Peak Power Output,
Permanent Magnet, Air Cooled

Absolute Retinga: (Note A)

Parameter: Ef 1t tk VSWR rrv At, tnode T Cathode T Du
Units: v A Bac, kv/us mm of Hg ©C o —
Maximumt 15 15 — )45 160 — 150 165 2,001
Minirmm: — — 180 ewom 60 600 — —— —
Notes: D (Surge) e = —— —— —— E B —

Design Ratings: (MNotes B & C )

rev @ tp= rrv @ tp5  rrv @ tp= Prossurization
Parameter: Ef ib Pi  tp 0.5 us 1475 v 5.0 us Input | Output
Units: Vac s W us  kv/us kv/us kv/us PSIA | PSIA
Maximums Note D 27.5 750 6.0 160 140 110 L5 45
¥inimues Note D cemom oo cowm 120 95 70 — —_—
Notes: — P —— c ¢ c — G
Output Coupling: Magnetron couples to a UG-52A/U choke flange.
Note A: These ratings can not be uvsed simultaneously and no individuel rating shculd be

exceeded, The requirements of MIL-E-l, paragraph 6.5 apply.
Note B: To relate the various parameters employ the following formula:
Pi= ib x Du x 21.5kv

Note C: The rate of rise of voltage (rrv) shall be expressed in kilovolts per microsecond

defined by the steepest tangent to the leading edge of the voltage pules above
80 percent amplitude. Any capacitance used in viewing system shall nc . exceed
6,0 uefd,

Note D: Prior to the application of high voltage, the cathode shall be heated to the re-
quired initizl operating temperature, This may be donz by appliing 13,75 volts for
three minutes, On standby, the heater voltage shall not exceed 13.75 volts. On the
application of anode power, the heater voltage should be lowered to the voltage speci-
fied, and for varicus power inputs, up to 595 watts, it should bz adjusted approxi-
mately (within 5 percent) according to the following formula:

Ef =14 ~ 0.0125 Pi
For inputs above 595 watts, the following formila shall be used:
Ef=24 - 0,0293 Pi &—

The tube heater shall be protected against arcing by the use of a connector that
places a minimm capacitance of 4000 wufd across the heater directly at the input

terminals,
Note E: To be measured at the point specified on the Outline Drawing.
Note F: For pulse widths above 1.2 us, the maximum design pulse current shall be reduced in

accordance with the following formula:
ib= 29,6 ~ 1,934 tp
Note G: To preveni waveguide breakdown, pressurization is required.

Page 1 of 5 J AN=-4J50A



MIL-E-1/979C

For miscellaneous requirements, see Paragraph 3.3 Inspection Instructions

3.1
Le5
he9.2
4e9.8
4.9.18

4.9.19.1
449.19.2

ve————

4.9.13

4,10.8

1601603

4.16.3.2

4.16.3.3

4164344
44164345
4.16.346
410,73

L1645
14416347

409011‘

Le16ed
he9oL.

L.16.3

4.16.3.2

JAN-4J50A

Tost,

Qualification
Holding Perdod:
Dimensions:

Salt Spray Corrosion:

Container Drop:

#/ibration:
#Vibration:
##Phase of Sink:

Pressurlzing:

Heater Current:

Oscillation (1):

Heater:

Pulse Characteristics:

Average Anode Current:
Pulse Volteges
Power Output:

Frequency:

Pulling Factor:

Spectrum Measurements:

Minor Lobes
R. F, Bendwidth
Stability:

##Temperature Coefficient:

##tAir Cooling:

##Low Pressure Operation:

Oscillation (2):

Heaters

for Electron Tubes,

Conditions Min, Max,
Required for JAN Marking
t= 168 hours
Per Outline Drawing
Omit D& 314
% JXs
(1) Package Group 9; 33 pwe 63 ¥ o 3x
Container Size D . D iy 6""70 J\"‘i
No Voltage ,-./(_{& Ii -'z}ow ‘%1 !
0. ges o - fw 0,0
No Voltages Vig C’zﬂ,’f/g_;
Lommt ™
F=9375Mc, Note 8 Dist: «25 J0Rg
40 to 45 psia; input and
output assemblies
Ef= 13,75 Vac; If: 3.0 3.5 A 44—
thom 180 (Min.)
Notes 1, 2, and D
Ef=13.75 Vac for
tk=180 (Max.);
Ef=6,6 Vac for test
£p=0,5£ 0,05 us;
Du=0,001;
rrve160 kv/us (min.)
Tb=27.5 mAdc
epy: 20.0 23.0 kv
Po: 225 ——— w
Temp. of anode block F: 9345 9405 Me
approx. 100°C
AF: —— 15 Me
Notes 3, 4, and D
Ib= 18, 23 and 27.5 mAdc
Ratio: 6 — db
AF: — 2.5/tp  Mc
Notes 3 and 5 M.P,: — 1.0 F 3
Anode temp = 70°C to  AF/AT:  — 0.25  Me/°C
100°C at reference
point
Note 6 AT: —_ 50 o¢c

Pressure=600 mm Hg
absolute (max.)

Notes 1, 2, and D
Ef=13,75 Vac for
tk=180 (Max);
Ef=9,2 Vac for test

Page 2 of 5



4e16.30k
4e1643.6.1
IO|1603 l7

he9415

41l

Lelluh

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

MIL-E-1/979C

Test, Conditions Min, Max,
Pulse characteristics: tp=5.5 £ 0.5 us;

l-
rTvE 110 kv/us(min.)

Average Anode Current: Ib= 18 mAdc

#Power Output: Po: 140 —= W
#R, F. Bandwidths AF: = 1,0Me
/Stabilitys Notes 3, 5 and 7 M,Pyt = 1.0 ¢
##low Temperature

Operationt tk= 180 (max.)
Life Tests Oscillation (1); Group D; Lifes 682 ——  Cycles

VSWR = 1,5:1 (min,)
cycled through A g in
30 minutes max.

One cycle shall consist of the followings:

Condition Ib Ef Duration

Standby 0 13.75 Vac 3 minutes

Osce (1) 27.5 mAde 6.6 Vac 22 minutes

off (o} [0} 5 minutes minimum

Life Test End Points: Oscillation (1)

Power Output Po: 170 == W
Frequency F: 9345 9405 Mc
R. F. Bandwidth AF: — 3.,0/tp Mc
Stability HoPy: = 2,0
Side Lobes Ratio: 6,0 —— db

The Modulator shall be such that the energy per pulse delivered to the tube, if arc-
ing occurs, can not greatly exceed the normal energy per pulse,

The load termination of the magnetron during this test shall be a waveguide line
with a VSWR of less than 1,05:1 except wnere specifically noted,

The tube shall be operated into a transmission line with a VSWR of 1.5:1 adjusted
in phase to produce maximum spectrum degradation.

A suitable spectrum is considered one in which the major lobe has a shape such that
its slope does not change sign more than once for power levels greater than the
specified db below its peak.

Stability shall be measured in terms of the average number of cutput pulses missing,
expressed as a per cent of the number of input pulses applied during the period of
observation. The missing pulses (M.P.), due to any causes, are considered to be
"missing" if the RF energy is less than 70 percent of the normal energy level in
the frequency range of 9330 to 9425Mc. The VSwR of Note 3 shall be adjusted to
that phase producing maxirmm instability and the missing pulses counted during

any consecutive five minute interval of a ten minute test period.

An air flow of 80 cfm at approximately 760 mm of mercury will be directed on the
cooling fins from an orifice of 4-1/4 by 1-1/4 inches. The temperature rise shall
be measured at that point on the anode block specified on the outline drawing.

This test shall be the first one performed after the specified holding period.

Using a standard cold test technique, the phase of sink as measured from the
output flange te the first minirum, toward the load, shall be within the limits
specified herein,

Referenced specification srall be of the issue in effect on the date of invi-
tation for bids.

Page 3 of 5 JAN-4J50A
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NOTESs

e ],

24
3.

9.
10,
#11,
12,

#¥1L.
15,
16.

17.

MIL-E-1/979C

ALl METAL SURFACES COVERED BY BLACK FINISH EXCEPT THOSE MARKEL "S* & "D", ("S" SHALL BE SILVER OR
NICKEL PLATED SURFACES)

HERMETIC CONNECTIONS CAN Bt MADE TO SURFACE "D",

THE AXIS OF THE CATHODE T:RMINAL SHALL BS WITHIN A RADIUS OF 3/64 OF THE SPECIFISD LOCATION.
(NOTE 4 APPLILS)

THE LIMITS INCLUDE ANGULAR AS WELL AS LATEHAL DEVIATIONS.
ALL POINTS ON THE MOUNTING SURFACS SHALL BE WITHIN ,005 OF REFZRENCE PLANE I.

DIMENSIONS WITHOUT LIMITS ARE FOR EQUIPMENT DESIGN AND QUALIFICATION APPROVAL ONLY AND NEED NOT BE
CHECKLD.

WITH THE FLANGS ON A PLANE SURFACE, A 4005 THICKNESS GAUGE 1/8 WIDE SHALL NOT ENT:R.

ANY POATION OF THE ASSEMBLY EXTENDING BELOW RuFmiwNCK PLANZ I SHALL BE WITHIN A 3/4 RADIUS OF THE
SPECIFIZD AXIS OF THE INFUT.

THESE DIMeNSIONS DFINE THE EXTREMITI®S OF THE CYLINDRICAL SECTION GIVEN BY THE “BP" DIMENSION.
THESE DIMeNSIONS DEFINE THE EXTREMITIES OF THE CYLINDRICAL SECTION GIVEN BY THE "BS" DIMENSION.
NO CLAMPING MIANS TO BZAR BEZYOND THIS DIMENSION.

THE HxATER TerMINAL SHALL BE CONCENTRIC WITH THE CATHODA TERMINAL WITHIN ,01O,

WARNING - MAINTAIN MINIMUM CLSAKANCE 2 INCHES BaIWwmsN THIS »AGNET AND MAGNSTIC MATERIAL (MAGNATS,
STEEL TOOLS, PLATES, ETC).

THE OPENING IN THE WAVEGUIDE SHALL Bx ENCLOSLD BY A DUST COVER WHiN TUBS IS NOT IN USZ.
HEANS OTHER THAN SOFT SOLDZR SLALL Bs US:D FOR MiCHANICAL STRNGTH.

THE INCLUSION OF A CYLINDRICAL RIB 1/8 WILE, 1.3124,015 DIAMETER WITH CENTsR LOCATZD 9/32 FROM
THE BOTTOM EDGls OF THE FLANGK MAY Bo USsD AS AN ALTwxNAT: DLSIGN.

TEMPARATURE RISE T®ST FOINT. THIS 20INT IS N THi ANODE BLOCK IN FRONT OF COOLING FINS,

JAN-
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