TECHNICAL INFORMATION

-~ - . wE—s-TE_RN ELECTRIC 2'K25/723A/B ELECTRON TUBE
- . Hote:
= - : - The .ini‘orma'tion sontained herein is tentative. 2K2 5/723A/B

It is recommended thzt proposed eperating condi- O SCI I_I_ A T 0 R

tions for specific applications be discussed with -Depertment
2920 of the Bell Telephons Leboratories.
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FIG. 1

CLAJSIPICATION

The 2K2540GdweiR slaotron tubs is an ultra high frequency oscillator in whioch the rescnsnt ecircuit
and means of tuning are integral with the tobe, It hea been daveloped for operation within o frequency
rango of B500 to 9660 magacyoles par secopd.

LIS TALLATION .

This tube omployg & modified intermediate octal wafer type base with the No. 4 pin removed and ths
hole drilled to nllow the coaxial output line to pssa through. The output line haa been designed for direct
voupling with = suitsble wave guide. The central conductor of the coaxial line projecto beyond the outer
conductor to serve as mn antenna when the coaxisl ia projected through the wall of the guida. For bast
operating comditions, the full length of the sntenon should be inside of the wave guide well. The polystyrws
insulator ahould be kept oclean to evoid power losm in a condicting surfecs film. The tube mey be mounted
eithsr in a horizontal or vertical poeition. Xor proper cperetion tho tube sockat mount shouold be rigidly
festened to the wave guide. The Ho, 4 hole in the sockst, which is drilled to sdmit the cosxial outpaot line,
should be in alignment with the entramce hole in the wave guide wall., Tubes should be fastensd rigidly to
the sooket mountiug by clamping et the bess and adjecent platform only. Tha tube must not be olampad above
the shoulder of the platforam whioh ia loonted .365" £ .035" above the bottom surface of the bess,




CATHODE CURRENT IN MILLIAMPERES

The inner and cuter conductors of the coaxial output line are at the sago potential aa the resona-
tor. The rescoator my be operoted at & potential other then tlmt of the wave guide if a auitsble by—pasal
condenaer or choke coupling is provided between ths comxjal end the wave guide,

‘ The radio frequency properties of the tubs are specified when the tube is monnted in the brosdbemd
coupling unit shown in Figure 1 and this unit is coupled to a lomd which presente a stending wave not exceed-
iog .8 db at the coupler. Unless otherwisa stated all obaracteristics discussed refer to operation in this
coupler ard for compareble results an equivalent unit should be employed. The 'uoupler incorporates a choke
to provide e radic freguency conpection between the weve guile and tube coamxial while peraitting d-e isolation.

Since the frequency is & funstion of the repeller end roesonator voltagés it is very importent in
many appliceations to shield ard by-pass the leods carrying these voltages as close to the tube 88 possibla
in order to avoid modulation of the tabe output by extranecus volteges.

HEAIZR RATING
Heater voltage 5.8 volts min,
6.8 volts max,
Nobinal heater current 0.44 ampere

The heater elemwent of this tube is deaigned to operate on s voltage basis- apd it shoold be opﬁratad
et as gear to 6.3 volts as practicable.

OPERATING CONDITLIONS LNp CHARACTERISTICS

hbsolute
Hormsl Maximum
Hemter voltege {Ef) 6.3 6.5 volts
Potential difference
betwveen heater end
cathods o 1 45 volts
esonator voltage {Era) 300 330 volta
Cathode ourrent (Ik} 22 35 milliamperes
Repeller voltege (ER) : '
range =20 to ~300 -350 wolta
hmbient temperaturs - 110°Ce

* This is the tempersture surrounding the buld proper. The temper-
ature of the oomzial lihe below the base must not exceed S0°C.

Unless otherwise specified all deta given herasfter are for normel operating conditions in the
eonpling shown on the outline drawing. .

The life of the tube will depend on the uperaﬁng conditions. Operation above the normal comdi-
tions will decresse the useful life. - N '

In equipment dasign it is sometines nocessary to know the expscted manufacturing distribution of
cethode curremt. This is shown in Figure 2.
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MECHANICAL TONING AuJUSTHENT
The mochanical toning mechanism and floxible diephragm have been designsd to sfford an occasionsl
sdjusteent of froquency. It in not intemded for use where contioual or frequent sdjustaent is reguired.
Yhen putting & tulte into servios, tho tabe should be mechanically tuned to the froquoncy deoired.
The bows should then be flexed a number of times to relax the strains in the system. By dvoreaeing the
floxing succensively from ¢ maximum of ome full turn to zero in 8 or 10 flexes, the desired froquenoy will
be found to bo essentially stabls. -

GEPILLER YOLTAGE CHARACTRIISTICS

The seme frequemy of oscillation mmy be obteined et scversl repsiler voltages whan sll other coao-
ditions are kept fixed inoluding the tusing of the resonator. Bach of these sorrespond to m diffarsnt number
of cyoles of drift in the repeller space, These oharscteristics are illustreted in Pigere 3 whioh shows
approzimatoly the relative cutput ue e function of the rapsller voltage for varioua aean resonator frequen-
cies obtained by mechanicel tuning. PFig. 3 elsc gives aprroximate informstion conserning the renge of repel-
lor voltage over which oscillation ovours in the various modes and the voltage separntion betwsen the nodea.
It ie recomnended that for moot applications as a looal oscillator, the mods designated 4 should be used,
since the ooupling unit was desigoed specificelly for this mode amd the test specifications were so written
to emure the properties of this mode. The two deshad lines in Pigure 3 ehow the probable renge of repoller
voltages required to produce maximum power output in mode A that may be expected due to production variations.
The niddle curvo shows the variation of repsller voltsges with frequency for s typioal tube.
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ROSER QUTPUR

The power output chareateristiscs for a tube oscillating in mods A end operating ioto & loed pre-
senting & unity standing wave ratic are shown in Pigure 4 a8 a funotion of frequency. The deshed carves cn
cither sjds of the power frequancy curve indicate the Jrobable varietion to be ezpooted. The test specifice~
tion roguires that & tube cscillating in mode & shall give not lesa than 20 milliwatts throughout the fre-
quency renge. The specification alsc requires thet st 9370 Mo the power for operation in mode B of Figure 3
shall not be less than 15 milliwatte and for mode C not lese than 3 milliwatts. The specifications for modes
B end C are mode for spocial applications end the use of these modes for normel service is not reconmended .

ELECTRONIC IWHIIG

The froquency of cecillators of this type may be varied ovar a limited ronge by varietions of the re-
paller voltage.

The emount of eleotronic tuning as well as the rate of chenge of frequency with repeller voltags
is a funotion of the resonator wltege and the loading. Date presented here are applicable when the tube is
coupled to a matohed loed i the recommended coupling and the resonator voltage is noraal (300 V),

Figure 5 shows the renge of eleotronic tuning es e funotion of maximum power frequency. DBoth the
tuning between half power and 2.5% power points are shown. The deshed lines ahove and below esch of tha
curves indicates the probable variaticn to be expected.



EN

The effect on tuning reanges and pouer.output caused by using other values of resonator voltuges is
abown in Figure G.
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It is not posesible bocause of space limitetions to illustrate the behavior of the oscilletora aa
the inpedance iz vearied for frequensies throughout the band, However, a typicsl impedenae diegram taken at
9375 Mo on & tubs of average characteristies is ahown in Figure 7. Vith a matched load presented to the
oo_npler. the repeller voltege was adjusted for meximum power. All voltages were held fixed while various
inpedances were presented to the tube. The solid lines are loci of comstant powsr and the dotted are loei
of sonstent frequency differences from the frequency for a matched loed. The inpedanse plane of reference
is a plane in the wave guide perpendicular to the axis end including the tnbo. antenna.

It will be observed that the oscilletor is not coupled to give maximum power output. This is a )
design feature of the tubs and coupling and provides a margim of safety againat over coupling and the possi-
ble resulting losa of ospillation. It may be observed by exemining Figare 7 that wide variaticne in the
power output of the tubes can be caused by ohanges in the load impedence and that sufficient over-loading
oal cause the tube to stop osoillating. If the load is frequeancy sensitive, over-loeding may ooour over a
portion of the normal eledtronic tuning range and as a result there will be no output in thet region.

It iz specified that the tube shall operate at 9370 Ue without a discontinuity in the senter of
the mode for a loed having e standing wave retio with an amplitoede of 8 db or lesa and any phase position
measured in the weve guide at the ocoupling. The minimum anplitede of stending weve ratic ‘that will oense
such & discontinuity ie called the "sipk margin®. ?iéure 8 chows the varistion of the sink margin over the
frequency band. A reduction in resonator voltage will usually decresse the sink margin. For ezeaple a re-
duction from 300 V to 250 V applied to the resonator will reduce the sink margin an average of 115,

knother important output impedamne charmoterimtio is the cheange in opsrating frequency with chsnge
in loeding. This is ocustomarily expressed in terms of the pulling figure which is defined as the paximum.
difference in frequencies produced when » mismatoh measured at ths soupler to have an absolute reflection
coafficiant of 0,2 is varied through 360*. All operating voltages are held fixed during this ‘test. The
expected range of pulling figuree is presented s3 a function of frequeney in-!’i.gure 4.
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. 'I'he matenals used in mechamnal tuning mechzunsm heve been especially saleeted agp thet theiyr
thermal expansxorr add heat conduttion coefficients mll belance with those of the other parts of the tuhe to
‘produce & desiradle Embmnt temgerature coefflcmnt. This coefficient lies. Pe tween 0 and =0.30 Me/s/*C.
) The tubs should be operated either in s$ill air or in-uniform drafts s;nce varymg drafts playing
on the tube will produce fluetuations in the oselllatmg frequencies. .
The tube will usulllate 2t a frequency wlth 5 ¥o/se0 of the aqlullbrmm value apm’onmatelyﬁmmutea
after power is applled pronrled thﬂ tude 1s in 8till ejr having an anbient temperature that is neerly congient,

0T OF sTHCSPHERIC PRESS mn_gm_ B S
The freguency of osa:.llatmn of the tuhe is ai‘fected by atmospherie pressure. The variamtion of the
freqency with aliitude for Soiwbant ambient temperature is shown in Figure ¢, thermal affects will super~
impose upon this verjation. : '
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This tube m&y be pnlee operated for use in test equipment. OSuceesaful operati.dn has been achieved -
" by setting the’ repeller veltage at & velue such that sustained oseillation does not cacur, A4 squars wave

' palse is then applied which drives the repeller sufficiently positive or negative to reach the oscillating
conditions, To obtain & square wave cutput the drive should net exceed the value to resch the optlmuln power
output cmndrtmn, The resonator voltage is held fixzed.

i Succes;;ful operation hes alsc been- obtalned by setting the resonator cathude voltage at a valua
auch that susta_;ned _pselll_ahon does not ocsocur, A4 square wave pulse is then applled 1o drive the eathode
sufficiently negative t9 provide the operating condition, The repellsr cethode voltage iz set to _prqnde
the optimum oonﬂ'ii.t'ion wi:fh_ the sqnare wave applied. For:this latter meihod a grester pesk rescnator voltage
fi.s._al_]_._ev}_able than for steady cperation but the power input to the tube sheuld no® ex¢eed that for the maxi-
mun Pating,’ If the tube is Switched Trom CF. operation to pulse operation &t the same pesk input; a Preguency

shift will reshlt from thermal eftécts. . The emount .of this shift will depend upon the daty cycle, snd for
the extre‘mé.eaae of the very shopt duty cycle may be in the erder of 10 Me. For this reasoen the first
method ef opersiiom is sometines preferred. ' _

The interale_ctmde cepacitences which mey be of importsuce in pulse opsrafion are as follows:

Repeller to.resonator ’ 3.0 mmf
Gathode to resonator (hester tied to eathods) 8,0 mmf
Heater ta cathode 3 3.0 mef
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