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FIGURE { 

XOTR 1 

TO PNCREASE FREQUENCY, DRIVE THIS END OF WORM SHAFT I¥ 

COUNTERCLOCENISE DIRECTION. 
COMPLETE FREQUENCY RANGE COVERED IN APPROX. 125 TURNS. 
THE TUNING MECHANISM SHALL OPERATE SMOOTHLY OVER THE 
ENTIRE MECHANICAL RANGE WHEN SUBJECTED T0 TORQUE OF 
1 1/2 INCHE-POUNDS APPLIED AT THE WORM SHAFT. 

I EQUIPMENT NO LESS THAN 1 1/2 INCH-POUNDS NOR MORE 
THAN 2 1/2 INCH POUNDS SHALL HE APPLIED AT DRIVE SHAFT. 
THE GEAR AND NORM THREADS MUST BE FREE FROM CORROSION, 
PAINT AND OTHER IMPERFECTIONS. 

NOTE 2 WARNING 
MAINTAIN MIN. 2 INCHES CLEARANCE BETWEEN THIS MAGNET, 
& MAGNETIC MATERIALS (MAGNETS, STEEL TOOLS, PLATES, KTC.) 

NOTE 3 

POUR .193%.003"DIA. HOLES. 
FOUR HOLES AT BASE PLATE. 

FROM BLACK FINISH. 

7/32" KIN. CLEARANCE MOD 
THIS CLEARANCE TO BE FHEE 

NOTE 4 

FOUR MAGNET SHUNTS 

FOR NUMBER OF MAGNET SHUNTS TO BE RETAINED SER TECH- 

NICAL INFORMATION. 

TO REMOVE SURPLUS, GRIP FIRMLY AT TABS WITE SUITABLE 

PLIERS AND PULL AWAY FROM TUBE. 

NOTR 5 
ANY PORTION OF THE ASSEMBLY RXTENDING BELO¥ THIS SUR- 

FACE SHALL BE WITEIN A 1-7/64"RADIUS ON THE TRUE 

CENTER OF THE PLATE. 

ROTR 6 

ALL JOINTS 1IN THE WAVE GUIDE ASSEMBLY SHALL BE VACIUM 

TIGHT S0 THAT THE WAVE GUIDE FLANGE MAY BR USED 70 

PROVIDE A HERMETIC SEAL AT SURFACE (F){SEE TBST SPEC.) 

NOTE 7 

THE i .G20" TOLERANCE OF .281° DIMENSION INCLUDES AN- 

GULAR AS WELL AS LATERAL DEVIATIONS OF THE SURFACE. 

NOIE 8 

THESE DIMENSICNS DEFPINE RELATION OF SURPACE (¥)TO0 RE- 

SPECTIVE HOLES. 

ROTE 9 

THIS COUNTERSINE SHALL BE CAPABLE OF ACCEPTING A CONE 

HAVING A 60" INCLUDED ANGLE AND A BASE DIAMETER (F .234" 

AND SHALL REJECT A SIMILAR CONB HAVING A BASE DIAMETER 

0F ,254". 

NOTE 10 

WITE 1/16°SEAT RESTING ON A PLARE SURPACE, THE FLAT- 

NESS OF THE SBAT SHALL BR SUCH THAT A .010" THICENESS 

CAUGE 1/8"WIDE SHALL ROT PASS TNDER. 

ALL POINTS ONTHE FACE OF ONE WMENY 
SHALL LIE BETWEEN PARALLEL PLANE 
WHICH ARE 1/32 AND 3/32 FROM AND 
PARALLEL TO THE FACE DF THE DTHER 
COM POMENT. 

CHOKE COUPLING 
ON CIR| 

OUTPUT FLANGE 0 
OMYUBE—___ " 

L' - 
SURFACES MAY BE / 
HERMETICALLY SEALED 3 anx 

— n 
Lwmin 

NOTES 

NOTR 11 

HEXHEAD BANANA PIN JAOK 18/32" LONG HOLE .169"t.005DIA. 

HOTE 12 
THR JACEK BOLRS SHALL BE WITHIN 4 RADIUS OF 

THE SPECIFIED LOCATION BUT SHALL BE SPACED .500" 

1 .010" WITH RESPECT TO RACH OTHER. THE CRNTERLINES 

OF THE JACK HOLES SHALL BE PERPENDICULAR TG MOUNTING 

PLATE WITHIN 3°. 

NOTE 13 

THIS DIAMETER SHALL BE CONCENTRIC WITH OPBNING IN 

WAVE GUIDE WITHIN .010*. 

NOTE 14 

*C" INDICATES ADJACENT JACK 1S THE COMMON HEATER- 

CATHODB CONNECTION. 

023" OF 

NOTE 15 

ALL WETAL SURFACES COVERED BY BLACK FINISH BXCEPT 

SURFACES (D) AND (F), DRIVE AND STOP MECHANISK (X), SUR- 

FACE AROUND ROLES AS SPECIFIED IN NOTR 3, PARTS AS- 
SOCIATED WITH GLASS INSULATOR (L), AND SHUNTS. 

HOTR 16 
IT SHALL BE POSSIBLE FOR A SLEEVE .1957L.D. X ,4080.0, 

X 1* LONG TO PASS OVER ENDS OF SHAFT TO FACE OF WORE 
BRACKET. 

NOTE 17 

BLACK FINISH KAY BE OMITTED FROM THE EDGES AND BACK 

OF WAVE GUIDE. 

NOIE 18 

THIS DIAKETER SHALL BE CONCENTRIC WITH THE DIAMETER 

OF THE PLANGE WITHIN .005". 

NOTE 19 

ON GOVERNMENT ORDERS THE INITIAL ISSUE OF TH1S DRAW- 

ING AND ALL SUBSEQURNT CHANGES ARE SUBJRCT TQ AP- 

PROVAL BY THE SERVICES. 

NOTE 20 

THE OPENING IN THE WAVE GUIDE SHALL BE ENCLOSED BY A 

DUST COVER WHEN THE TUBE IS NOT IN USE. 

NOTE 21 

NUMBER APPRARING ON GENBVA INDICATES THE NUMRER OP 

REVOLUTIONS OF HELICAL GRAR. 

WITH THE GENEVA AND GBAR SET AT 3 AND IERO RESPEC- 

TIVELY THE FREQUENCY OF THE TUBE IS 9000 + 25 EC UN~ 

DER OSCILLATION 3 ON TEST SPECIFICATION LYP-16802. 

NOTE 22 

SOLDERED JOINTS IN BASE PLATE WITHIN TEIS DIA. 

SHALL BE VACUUM TIGHT SO THAT BASE PLATE MAY BE US8D 

TO PROVIDE A HERMETIC SEAL. 

THE RECTANGULAR OPENING OF ONE 
COMPONENT SHALL BE WITHIN.O30D 
QF TS NCMINAL POSITION WITH RE- 
SPECT TOTHE RECTANMGULAR OPEN- 
ING OF THE OTHER COQMPONENM 

r 030 MAX. 

1 

— P—.DSO MAX. 

FIG.2



CLASSIFICATION 

The 2J51 vacuum tube {8 & magnetron osoillator the frequency of whioch is detormined by i{nternal 

resonant oirouits. The frequency may be veried by ap externsl adjusiment over a range of 

8500 to 9600 megecycles. Tho tube is designed for the generation of peak powsr up to BO kilowaits 

under conditions of pulsed opsration., It bas an equi-potential cathode with e 6.3 volt, 1.0 ampere heeter, 

The output sirouit is designed so that the tubo, when loaded by = natohed waveguide, will opasrate 

at = fairly uniform levsl of power and frequency pulling over the band. The tube is equipped with pesrmaneat 

maguate to supply the maximua field roquired for operation., Pour msgnetic shunts are provided to adjust the 

atrongth of tho fiald downward, If not required, these shunte should be removed before the tube is instmlled. 

Foreed eir oooling i{s required for normal operation, 

RIMENSIONS, MQUNTING AND CONNEGTIORS 
Figuras I shows the principel external dimensions sod the arrangement of heater, cathode snd putput 

leads. COne ond of the heater is cobneoted to the cathode {nternally. Since this oathode lead ia pulsed at 

high voltage the input connactions must be adequately isolated. The conneotions ahould be flexibly mounted. 

The tube should he mounted only from the circular flange to which the glass protective boot is 

attached but may ba cperstad in any orientation, The flange hes a circular btead to facilitate presaurizing. 

Ne direot comnestion is made to the output cirouit of the tube, Figure 2 shows the cutput ooupling and givea 

limits ocontrolliug the placement of the cosmponents. 

Care should be exeroised in the handling of the tube., The tube snvelope is soft copper and mey be 

oanily distorted, Disatortiou may result in loes of wacuum or impairment of eleotrical chbaracteristica, The 

warning notea on the magnets ahould bde heeded. No more then the maximum torque as specified iv Note 1 of 

Pigure i should be applied to the tuning mechanisam, 

€OO0LING 

The temperaturs of the tubs anvelope must not aexceed 150°C, Pailure to provide edaquate cooling 

will adversoly affect tha life of the tude, The rate of air cfiroulation reguired will depend upon total dis- 

sipation and the efficicncy of heat {atarshange betwsen the tube atructure and circulated air. A blower de- 

livering 50 oubio feet of air per minute directed at the point indioated im Figure 3 and uniformly distribu- 

ted over the ecooling fins providee adsquate cooling uader conditions of maximum value of average power ioput 

whon the ambient conditions are 50*C teaperature and 760 mm. Hg. pressura. 

$ 3 COQLING FINS 

COOLING FINS 

1 AIR 

g STREAM 

AIR DUCY 

§ ] INSIDE DIMENSIONS AT NOZILE 
OUTLET 2"X1Va" NOZZLE OUT- 
LET LOCATED CEMTRALLY WITH 

i RESPECT 7O GOOLING FINB. 

F15.3 

PSR CHARACTERISTICE 
In pulesd opsration the tubs ie onsrgized & small frastion of the time (Duty Cyole} by applied 

voltage pulses of not more than w faw microseconds duration. Prequency modulation in the tube may result 

from;pulses of varying nmplitude; pulses with supsrimpossd ripple; or pulsee for whioch tbe time of riss or 

time of fall, or both, oceupy too great & porticn of the pulse duration, On the other hend, misfiring, or 

misaing lines in tho apsotrum may result from pulses for which the time of rise is too short, a scondition 

especially likely to ocour when ths pulae duratidn is e omall frection of a microsscond., The time of ries 

of the resulting ourrent pulss should bte not less than 0.l useo. 

Yor cpsretion near the maximpm rated pulsa power, it is easential that the input eirouit be so de- 

signad that the enargy por pulss delivered to the tubs, if aparking ocours, oannot groatly exceed the normal 

enargy per pulse. Pulsers of the diacharging metwork type ususlly matisfy this requiremant. 

QEFRATION 
Prior to appllieation of high voltage, the cathode should be heated at Bf = 6.3 £ 10 psr cent for 

not less than one minuty. During bigh voltege pulsed operation the hester voltage should be varied with 

input power approxisately in eccordance with the formuls:



- e+ M=63 /1-i 

with Bf = 0 for all valuss of Pi grester thav 150. The heater should be protescted againost input pulse 

powsr by sn appropriate filter, 

A new tube may exh{bit imitial instability. This is moet likely to osour with pulses of long 

duration mpd high peak power, and is progressively lass severe for ahorter pulses and lower peak 

power. A few minutes of operation is ueually sufficient to obtain stable operation. 

The initial valuwe of frequenay and power output differ slightly from those meseured under condi- 

tions of thermal aquilibrium. Also, an sdjustment of the tuning mechanism during operationm disturba the 

thermal equilibrium so that the frequency does not immediately assume ite steady state value for that set- 

ting. The thermal dArift js about 7% per cent completed within onme minute, Its magnitude, in megaoyoles 

per mogacyole of tuning adjustment variea from about 0.0L at the low frequency end of the range to sbout 

0.06 at the high fraguancy snd, 

QPRRATING CHABACTERISTICS 

Figure 4 ahows the freguenoy and powar outgut at counstant Ib of an average tube opsrsting et mid- 

band frequensy as futctions of the load impedanos presented at the cutput flange of the tube. In thiv disgram 

standing wave ratic contoura are conceatric ciroles, the center of the circles representing a matohed line, 

The oircla for s.w.r. = 1,5 is shown, The contours of constant power output and constant [requency remain 

vory similar as the tubs is tunsd meohenicelly over the renge., They rotate, however, with respect to the ime 

podance diagram, making about one full cloekwise rotation between maximum and sinimum frequasecw sdjustiments. 

Figure 5 shows average power output, pulss voltage and pulling factor as functions of fraquensy 

under conditions of maximum pagnetic field and 14 williapperes avarage current. BEfficiency is reduced pro- 

gressively es the amgnetic field is raduced by means of the shunta, The dynemic impedanos of a typioal 

tube is approximetely 150 ohma, and is slightly dependent upon the operating point, accordingly, the 

threshold voltage is about 2 kv less than the pulse voltage ocorreaponding to & pulse eurreat of 14 asperes. 

The performance date given below ers based upon typical sets of conditions at midband [requeney. 

Yariations can be expeoted with diffarent tubes and in different systems. 

mmmmm 
1%0 SHUNTS 

Pulse Current {(Amperas} 14.0 12.0 

Average Current (Uilliemperes) 14.0 12.0 

Pulse Voltage (Kilovolts 14.3 12,0 

Poak Power Input (Kilowatts) 200 144 

Peak Powar Qutput (Xilowattn) 60 40 

BATINGS 

Those ratings apply to each quentity independently. They do not form a set of values at whiok 

the tube oan aparata, 

HAX. 2N, J1i:h 4 
Hestar Voltage {(Ef) 7.0 Yolt 

Pulse Current (I%) 16.0 6.0 Ampere 

Peak Power Input (pi) 260 Kilowatt 

Average Power Input (Pi) 230 Tatt 

Duty Cyole 0012 

Pulsas Duration 6.0 Nisrosecond 

Total Time of Oacillaticn in 

Any 100 us Interval 6.0 Nieroseocond 

Anode Tooperatusrs 150 b} 

# ZUNING RANGE 9600 8500 Me/ soc 
%¥Voltage varies spproximstely 11% over the frequency band. Ajusiment must be made when the tube 

ia tuned oo that current remsins within ratings.



FiG. 4 

AVERAGE CHARACTERISTICS 
OF 

2JS1 MAGNETRONS 

CONDITIONS: Ibal4ma., tp=10"8sec., P.P.S=1000 
70 

POWER OUTPUT 
WATTS N 

80 \\ - \ 

SO 

40 

30 

20 

ANODE KV. 

o —] 

10 — 
PULLING FACTOR Mc 

o 
84 a6 88 90 92 94 96 

FREQUENCY 

F16.5
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