TECHNICAL INFORMATION
WESTERN ELECTRIC 2K25{ P LECTRON TUBE
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The informotion contained herein is teptative.

It is recommended thet proposed oparating condi- o SC' lL A T 0 R

tions for aspeeific applications be discussed with Lepartment U H F
2920 of the Bell Telephons Laboratories.
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CLASSIRICATION
The 2K2540G3dekR elsotron tudbe is an ultra high frequency oscillator in which the resonant circuit

and msans of tuning ere integral witn the tabe. It hes baen doveloped for operation within a frequeccy
range of 8500 to 9660 magacycles per second.

LHSTALLATION

This tube omploys a modified intermediate actal wafer type bdase with the No. 4 pin removed and the
hole drilled to allow the coaxial output lins to pmas through. The output line has been designed for direct
ovoupling with & suitable wave guide. The central conduotor of the coaxial line projects bsyood the outer
oconductor to serve as an antenne when the socaxial is projested through the wall of the guida. For best
operating conditions, the full length of the sntenns should be inside of the wave guide wall. The polystyreme
insulator sbould be xept clean to avoid power loes in a conducting surfece film. The tube mey be mounted
either in a horizontal or vertioel position. For proper operstion the tube sockat mount should be rigidly
fostened to the wave guide. Ths Ho. 4 hole in the socket, which is drilled to sdmit the comxial outpat line,
should be in alignment with tha entrance hole in the wave guide wall, Tubes should be fastened rigidly to
the socket mounting by clamping et the tess and adjmcent platform only. The tubz muet not bo olamped abova
the shoulder of the platform whioch is looated .365* & .035" ebove the bottom surfece of the base,



The inser mand outer conductors of the ccaxisl output line are at the same potentiasl as the resons-
tor. The rescmator my ba operated at a potential other than that of the wave guide if & aniteble by-pasa
condenser or choke coupling is provided between ths comxial end the wave guide.

The radio fraquency Jropertiee of the tube are specified when the tube is mounted in the brosdbamid
coupling anit shown in Figure 1 end this unit is coupled to s loed which presentes a stending wave not exceed-
ieg .8 db at the ocupler. Unless otherwise stated all oharacteristics discussed refer to operation in this
coupler ard for comparable results en equivelent unit should be employed. The coupler incorporates m choke
to provide e radio frequency connection between the wave guide and tube coaxial while permitting d-o isolation.

Since the frequency is & function of the repeller end roscnator voltsges it is very important ino
pany applications to shield and by-psss the leeds carrying these voltages as close to the tube as possible
in order to avoid modulation of the tube output by extrameous volinges.

HBATER RATING
Heater voltage 5.8 volts min,
6.8 volts nax.
Nominal heater current 0.44 ampere

The heater element of this tube is designsd to operate on & voltage basis apd it ahocld be operated
et as gear to 6.3 volts as practicable.

OPERATING COMDITIONS ANP CEARACTERISTICS

hbsolute
Hormal Hezimun
Hemter voltege {ECf) 6.3 6.5 volts
Potential difference
beotweed heateor end
cathoda 0 1 45 volts
Resonator voltage (Ers) 300 330 volts
Cathode ourrent (Ik} 22 35 milliamperes
Repeller volisge (ER)
range -2 ta ~300 -350 wolts
inbient temperaturs - 110°C*

* This is the temperesture surrounding the bulb proper. The temper-
ature of the comxial line below the base must not exceed 90°C.

Unless otherwise specified nll dats given heraafter are for normal operating conditions in the
coupling shown on the outline drawing.

The life of the tube will depend oo the operating conditions, Operetion sbove the normal comdi-
tiocns will decresse the useful life.

In equipment design it is sometines nocessary to know the expscted manufacturing distribution of
cathode curremt. This is shown in Figure 2.
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MECHANICAL TORING &) JUSTUENT

The mochanical tuning mechanjsm and flexible disphragm have been designed to afford en oscasionnl
adjusteent of frequency. It is not intended for use where continual or frequent adjustaent is required.

%hen putting & tube into servioo, the tgbe should be mechanically tuzed to the fraquency deaired.
The bows should then be flexad a number of times to relax the strains in the syntem. By deoreaeing the
floxing successively from ¢ maximum of ame full torn to zeroc in 8 or 10 flexen, the desired frsquenoy will
be found to de essentially oteble.
QREELLER YOLTAGR CHAALCTERISTICS

The same frequemy of oscillation amy be obtained at several repeller voltages whano all other con-
ditions are kept fixed inoluding the tuning of the resonator. Each of these correspond to a different number
of oyolea of drift in the repaller space. These characteristics are illustreted in Pigere 3 whioh shows
approximatoly the relative output as e funstion of the repsller voltsge for varjous mean resonator frequen-
cies obtnined by mechanicel tuning. Fig. J oalso gives approxisate informsticn conoerning the renge of repel-
lor voltage over which osojillation coours in the verious modes and the voliage separstion batween the aodes,
It is recommended that for mont applications as e looal oscillator, the mode desigansted 4 should be used,
since the coupling unit was designed apecifically for this mode and the test specifications were so written
to emsure the groperties of this mode. The two deshad lines in Pigure 3 show the probable range of repoller
voltages required to produce mazimum power cutput in mode A that may be expectsd due to produotion variationa.
The middle curve shows the varietion of repesllar voltages with frequency for e typiecal tube.
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E0UER OQUTPUT

The power output charecteristics for e tube oscillsting in mode A and opersting intc & loed pre-
santing a unity atanding wave ratioc are shown in Pigure 4 a8 a funotion of frequency. The desbed curves on
aither side of the power frequency curve indicate ths yrobeble variation to bs axpscted. The test speoifice-
tion roquires that a tude oscillating in mode A shall give not leas than 20 milliwatts throughout the fre-
quency range. The specification alsc requires that at 9370 Mo the power for operation in mode B of Pigure 3
shall not be loes than 15 milliwntts and for mode € not less than 3 milliwatte. The specifioations for modes
B end C are made for spoclal applications and the use of these moden for normel servige is not racoumended.

BLECTRONIC TUNING

The frequenoy of ocecillators of this type mey be veried over & limited range by varistions of the re-
paller voltege.

The emount of eleotronic tuning as well as the rate of change of freguency with repeller vroltege
is a funstion of the rescnator voltege and the losding. Date presented here are applicable when the tube is
coupled to a matched load in ths recommended coupling and the resonator voltage is noraal (300 V).

Figure 5 shows the renge of elsotronioc tuning as e funstion of maximum powsr frequemcy. Both the
tuning bstwesn half power ond 2.5% power pointes are shown. The deshed lines ahove end below sach of tha
ourves indicates the probable variation to be expeoted.



The effect on tuning ranges and power output caused by using other vealues of resonstor voltuges is
shown in Figure G.
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It is not poseible boocause of space limitations to illustrete the behavior of the oscilletore ae
the inmpedance ia veried for frequencies throughout the band, However, a typicel impedenoe diagram taken at
9375 Mo on e tube of averege charactsristics is ahown in Figwe 7. Vith a matched load presented to the
coupler, the reieller voltege was adjusted for maximum power. All voltages were held fixed while various
inpedances were presented to the tube. The solid lines are loci of constant power and the dotted are loei
of constent frequency differences from the frequency for a metched loed, The inpedance plane of refarence
is a plane in the wave guide perpendiocalsr to the axis and inoluding the tube antenna.

It will be observed that the oscilletor is not soupled to give naximum power oatput. This is a
design feature of the tube and aoupling and provides a maergim of safety againat over coepling and the possi-
ble resulting less of osoillation. It may be obmerved by exemining FPigare 7 that wide variations in the
power output of the tubes can be czused by ohanges in the load jmpedance and that sufficient over-loading
can cauge the tube to etop osojllating. If the load is frequency sensitive, over-loading may ocour over e
portion of the normal slestronic tuning range and a8 & result there will be uo output ic thet regiom.

It is specified that the tubs shall operate at 9370 Me without a disoontimuity in the center of
the mode for a loed having e standing wave ratio with an amplitude of 8 db or lase and any phase position
peasured in the wave guide at the ooupling. The minimum amplitede of standing weve ratic that will ceuse
such e discontinuity is called the "sink margin®. Figure 8 shows the variation of ths aink eargin over the
frequenoy band., A reduction in resomator voltage will usually decresse the sink zargin. For ezeaple a re-
duction from 300 ¥ to 250 V applied to the resonator will reduce the sink margin an average of 11%.

knother importent output impedame charascterisztio is the change in operating frequency with changn
in loeding. This is oustomarily expressed in ferms of the pulling figure which is defined as ths mazizum
difference in frequencies produced when e mismatoh measured at ths souplar to have an absolute reflestion
coefficient of 0.2 is varied through 360", 411 opereting voltages are held fixed during this test. The
expected range of pulling figures is presented &3 & funotion of frequency in Figure 4.
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IEKFERATURE CORFFICIERT
The materials osed in mochanicel tuning mechanism have best eapsciaslly selected so that thair

tharmal expamvion and beat condustion cosffisients will balance with those of the other parts of the tabe to
produce a desirable ambient temparaturs cosfficient. This coefficient lies batwsen O and -0.20 No/s/°C.

The tube should be operated either in atill sir or in uniform drafts airnce varying drafta pleyicg
on the tude will produce fluctustions {n the cscillating frequencies.

The tubs will osoillate at a frequency with 5 Mc/sec of the aquilibrium value approximately 6 mimites
aftor power ia applied, provided the tubs is in atill eir heving en ambient temperature that is nearly constant.

ATERCYT OF ATMOSPHERIC FPRIGSURE QN PAKQUEACY

The frequency of oscillation of ths tube is affeoted by atmospheric pressura. The variation of the
froquenoy with altitude for constant embient temparsture is -shown in Figure 9, thermal affeots will super-
imposs upon thioc varistion.

20
9
l&‘m‘5 - el
g4 /-""'—'""-——-
> ]
> u 10 o
g( /
-+
S s
[+ 4
e /
0

o L 10 15 20 25 30 35 40 45
ALTITUDE-THQUSANDS OF FEET

FIG.9

PULSED OPERATION

This tobe nay be pulde operated for use in test equipment. Sucoessful operation hag besn schiarved
by setting the repellsr voltage et a velus such that sustained oscillation does nmot ooour. 4 square wave
pulae i then applied which drives the repeller suffioiently positive or negative to resch the oscillating
oconditions. To obtain a squere wave ocutput the drive should not sxcesd the value to reach the optimum power
ootput condition. The resonator voltage is held fixed.

Sucoessful operation hes also been obtained by setting the resonator cathode voltege at & valus
soch that austainod oscillaticn does not ooocur. A squere wave puloe is then applied to drive the cathode
sofffoiently pagntive to mrovide the opersting condition., The repeller oathode voltags is set to provide
the optimum condition with the aquare wavs applied. JFor this latter method a greater peak resonstor voltage
is allowable than for ateady opsration but the power input to the tude should not exceed that for the maxi-
aum rating, If the tube is switchad from C¥ operation to pulss operstion at the seme peak input, a frequency
shift will result from tbhoremal effeats, Ths amount of this shift will depend upon the duty cyocls, cnd for
the oxtrene orne of the very short duty oyole may be in ths order of 10 Mc. For this reason the first
mothod of operation is sometimas preferred.

Tha interelsotrode capacitames whioh oay be of importancs in pulse operetion are as follows:

Repeller to resonator 3.0 amf
Cathode to reconator (heater tied to cathoda) 8.0 anf
Haoter to oathode 3.0 maf
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