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TECHNICAL INFORMATION 

WESTERN ELECTRIC 2K29 VACUUM TUBE 

Note: 
The information uontained herein is teatetive. 

It is reconmended that proposed operating condi- 

tione for apecific applications be discussed with Departmeat 

1400 of the Bell Telephore Laboratoriea. 

133 max. A 

1w . 

r— bad! uiu‘._- 
—— 82 .05 

REPELLER -240 
TEAMINAL ] figg,, MIN. 

i | AREA FOEE PON MOUNTING 

p -
 

TUNING SCREW 

700 MAX 

13 
1 

ESTERN ELECTRIC 0~ 
MADE [N USA 

8,1 
1L max, | O T 

| MIN. - 

I 3%+ MAX. \ 
z 265 . 
3J4- WIN 1035 S~ 

[ ; ) | 

CONTACT ARE 
-1 i v 

1543 ’/ AREA FREE FOR MOUNTING. 

w_T 2.l 
'é 32732 

INSULATOR 

CONTACT AREA ‘1\ 
] h § 

é et \ 
_a 

T ! BTHE TWC OUTPUT TUBINCS 

—=! bo— 04012.005 SHOULD BE CANCENTRC 
WITHIN QIO 

NUMERALS FOR 
SMELL AEFERENCE ONLY. 

157%° 3" 
APPLIES TO ¢ OF 
CUTPUT LEAD AND 
¢ OF TUNER THROUGH 
BTRUTS. 

TH1S BASE SHALL BE CAPABLE OF BEING 
INSERTED IN A GAGE i"/;z THICK HAYING 4 HOLES 
V4 DEEP FROM THE TOF OF GAGE WHOSE DiA- 

METERS ARE .103°“ FOR THE CONTACT PINS REMAIN- 
f.‘a‘};’.'r‘??fi”;&'&'&hfi%’?i:’l“n"oflv ING PORTION OF MOLE TC BE CLEARANCE,APPROX- 

: IMATELY “Y4° LARGER IN 0|AM[TER_ AND A FIFTH 
HOLE WMOSE DIAMETER .160° - | %z DEEP FOR THE 
QUTPUT LEAD ALL HOLES LOCAYED ON THE TRUE 
CEMTERS. ALS0 A CENTER HOLE WAYING THE CON- 
TOUR OF THE PILOT BUYT WITH A CLEARANCE OF 
002" QVER THE MAXIMUM DIAMETER. 

NOTE: THIS SHEET DOES NOT IMPLY 

COMMERCIAL AVAILABILITY OF 

THE TUBE.
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SRASSIFICATION 
The 2E29 veouum tube is en ultra high frequency ossillator of the reflex type. The reesocnant sir- 

ouit is oconteined within the tube. Leans for mechanically tuming the rescnant oirouit are provided by the 

bow arrangeasnt integral with each tube. Wlotion of the tuniang bow produces motion of & diephragm which 

forns one of the cavity walle. The tube has been developed for operation within & frequensy range of 0.931 

D to 1.065 U wkere U is the midpoint of the Sw Frequency band. 

HOURLING 
This tube employs & modified intermediate ootal wafer type base with the sumber four pin removed 

and the hole enlarged to allow the coaxial output line to pass through. The output line has been designed 

for direst mechaniomsl connection to a suitable coexiel occupling. The polystyrene jnsulator ehould be kept 

elean to avoid powar lose im & cooducting surfsce film. The tube may be mounted in either a horizontel or 

vertical position. The number four pin of the socket must be enlarged to pass the scaxial output line., The 

coaxiel coupling ehould not depend upon the tubs comxial output lise for mechanical support. Care should be 

teken to ineure thet the coaxial ooupling is in alignment with the tube cocaxial outpet lime. The tube ehould 

ba fasteued rigidly to the sooket mounting by elamping et the bese and adjecent platfora only., The tube 

must not be clanped above the shoulder of the platform which ia loceted .365" t .035" above the botton sur- 

face of the base. 

Absolute 

Bormel = laximua. 
Heater voltags 6.3 6.3 187 volts 

Heater ocurrent 0.44 anpares 

Potential difference 

between heater and 

cathode [+] 145 wolts 

Resonator voltage 300 330 voltn 

Cethode current 22 35 milliamperes 

Repaller voltage range ~20 to =300 =350 volte 

Antient tempersture 110°C * 

* This is the temperature surrounding the bulb proper. The 

tenperature of the soaxin)l line below the base must not 

exceed 75°C, 

The life of the 2K29 type tube will depend upon the opersting conditions, Operation above the 

normal conditions will decraeees the ussful 1life. 

The heater should be operated at as near as possible to the normal value of 6.3 volts. 

The loner and outer eonductors of the cosxial output line are at the same potential es the reso- 

netor. The resonator may be operated at e potentisl other than that of the coaxiel line if euitable by-pass 

condensers are provided in the coupler. 

HECHANICAL TUNING ADJUSTIENT 
The mechanical tuning mechaniem and flexible diephraga has been designed to afford an oceocesiozal 

sdjustment of frequency. It is not intended for use where continual or frequent adjustment is required. 

Yhen putting a tube fato service, ndjustment to the correct froquency is mede dy manipulation of 

thg bow and repeller voltage. The bow should then be flexad & nuaber of times to relax the strains in the 

systen. By decrearing the flBxing succeseively fron e naxioun of ome full turn to zerc in 8 or 10 flexes, 

the desired frequency will be found to be essentielly stable. 

BERSLLER VOLTAGE RANGE 
Oscillating conditiocns nay ba obtained in a given tube at a number of different repellar voltages. 

Only one mode is recommeanded, This mode will be found in the repellar voltage rangee shown betwean the 

broken lines of Pig. 2. 4 typical ourve is given as a solid lipe. 

PONER QUTPUT 
Curves for power output me a funotion of frequancy are given in Fig. 3. The upper curve gives the 

power output messured into an adjusteble load. This curve is approxinetely average for pre-production tubes 

aade to date. The curve immediately below thie curve gives the power output into e fixed loed. Here the 

tube coupled through a counector, details of which are shown in Pig. 1, is worked inio & 50 oha resistive 

load, The load consists of a section of 50 oha lossy line operating into a load adjuoted to 50 ohms at the 

frequency of meesurement. The coupler is desigued to couple to a (Neill) fitting D-163446 (Cu-42288), 

Tha oritical dimensiona in the couplexr of Pig. 1 ere given therein, This ocoupler mainteice an 

impedence of ansentially 50 obms throughout its .eaugth. The coupler may be mede with or without by-pese 

oondensers. These condenasrs are pot illustratea in the unit shown. If desired, they should be desigoed 

%o maintain the 50 oba impedanca,



The lowest curve shown in Pig. 3 ia the praobable nicimum power which will bs found in any tube 
using the coupler of Fig. 1. 

BLECTROMIC TURLIG 
The frequency of oscillators of the 2K29 type may be varied ovar a restricted range by mmall 

variations in the repeller woltage. In order to mske use of this characteristic, apecial design features 
bava beoa incorporsted to ninimize s type of dimcontinuity in the elestronic tuning characteristio which 
bas booa lebeled slectronic tuning hysteroais. It eystem uses whers the electronie tuning festure, defined 

below, Is used for froquency control a xaziaus of electronic tuning is desired. The 2K29 has bean de- 

signed to provide an essentially uniform electronio tuning characteristic over the opereting frequenoy 

rangs. 

Eleotronic tuning characteristics for the 2K29 tube are given in Fig., 4. The results mre obteined 
while working the tube into e tunable loed adjusted for aazimum powsr output. The slectronic tuning range 

is here expressed in terms of the nuaber of mogacycles betwoen two repsller woltages et whioh the powsr i 

1/2 the nazimum walus for the given nominal wavolongth. The results of measuring the eleotronio tuniag 

range using the fixed load dafined by the coupler of Fig. 1 and & 50 ohn line ere coipoident within 5§ of 

tho valuss given for the tunable lond msasureasnts. 

Thors are two to three repsller-cethode voltages for which these tubes will cecillate when the 

rosonstor voltage is 300 volte. In order to sminimize hystoresis from the sleotronio tuning charactarietio 

it Le necessary to restrict the operation to the mode for whiobh deta were given in Fige. 1 and 2. The 

amount of electronie tunjog and its wariation with the rapsller-cathods wsltage depend upon the type of 

losd and strength of coupling to the load, It la important in operatics of the tube io applications where 

tha maximum alectronic tuning range is required that the load should be sssentially resistive. A highly 

reactive load will markedly decrease the avallable electroniec tuning range. It is undeeireble to adjust 

the r.f. output of the ocacillator by changing the resonator voltage slnco the slectrocic tuning renge de- 

oreases nore ropidly than the powar output as the rescnator voltage is dooremsed and the oleotrical tuning 

performance is likely to suffer. 

IRPERATURE CORFYICIRNT 
The materisle used in the meohanical tuniug aschanism have bsen especially selscted ao that their 

thermsl ezpabsioz and heat conduction coefficients will cooperate with those of the other parte of the tube 

to produce s deairable temperaturs coefficient. The cooffiolent for the 2E29 tube lios botwean +0.05 snd 

=0.10 megacyolen per degree cantigrade, 

The tubo ahould be operated in eithar still sir or in & unifors draft siace varying drefts play- 

ing on the tube will produce fluctustions in the oscillating frequenoy. 

ENLSER OFRRATION 
Thio tube may be pulss cperated for use in test equipment. Susoessful oporation has bean achieved 

by setting the resonator voltage at & velue such that sustaloed oscillation doos oot cocur. A square weve 

pulss is thon applied which drives ths cathode negative suffioiently to provide the oscillating conditioca, 

The ropoller-cathede voltage is set to provide the optizus oondition with the asquare wave applied. In 

pulsed operation e groatar resocator potential is allowsble than in steady operation, but the power input 

to the tube should not exoesd that for the maximum ratfng. 
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