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TECHNICAL INFORMATION 

WESTERN ELECTRIC 1B23 VACUUM TUBE 
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CLASSIFICATION 
The 1B23 is a doubles-gap, gas-filled tube for use in puleed systems employing. a ocommon antenne, 

partioularly those operating at frequencies below 1.263D megacycles. The ultra-high frequency gap is formed 
by a disc sleotrode and a central rod alectrode which terminates in & 3/16 in., diemeter ball; the auziliary 
gep is provided by an igniter slectrode and the dise. 

HOUNTINGS AND CONFECRIONS 
The tube may be mounted in any position. It ehould be supported oaly through the electrical 

oonnsctions to the rod and disc elestrodes. Thess connectiona should be made as shown in Fig. 2. UWhen the 
tube is installed in the ocircuit the ball electrode must be grigfod slong & substantially coutiouous cirecle 
of contaot with sufficient preseurs to insure a low-resistence high-frequency sontact. A oclemping mecha- 
nisn nmust bs provided whisch will insure e continuous circle of contact betwesen the disc and the maohined 
surfece of the cavity with sufficient preasure to produce ¢ second low-resistance high-frequency connsction. 
This sounting must not introduce stresses on the glesa seal thet will either destroy or wosxken the seal 
by complete or partisl separstion of the oopper from the glass., Contaot to the cap terminal of the igniter 
eLetroda pay ba made by a quick relesse clip. 

The igniter electrode current limiting resistor should be placed st the tube terminel in order to 
avoid osgeillations within the tube. 

ANRIENT TXTERATURR 
The 1B23 tube is intended for operation over the temperature rengs from -40°C to +1006°C. Tempera- 

tures outeide this range way cause mschanioal feiluras. 4s noted below, under "Operation®™ the electrical 
behavior of the tube is also temperature dependent. 

TUNING 
The tube ie designed to operate at predetormined wave lengthe to within i 1% in fixed dimension 

cavities over the .947D to 1.158D megmoyole frequency range. The mean value of thess frequencies, as a 
funstion of cevity size, is shomm in Pig. 3, Theee data apply to tubes mounted in cavities of the type 
shown {o Fig. 2. The ocorrect dimensions for cavities used in service may depart from those shown because 
of the effeots of the ioput and output ooupling devices and because of the need for tuning ad justments. The 

NOTE: This tube is obsolete and manufacturing 
tacilities are no longer available.



totel ronge of the provided tuning adjustment ehould exceed the desired tuning range of this system by 44 
of the meen frequency in order to compensate for the permitted variation botween individual 
tuben. 

QPERATLON 
fteh The tube may be operated as either a receiver disconnect switch or as a tracsaittes: discoanecet 

switch, 
dhen used as 8 receiver disconnect switch, the tube and its associated circuit effectively die- 

conpects the receiver from the system during the transmitting period. The isolstion is not conmplate; the 
anount of leakage power, i.e. tho transnitter powor reseching the receiver, depeads upon the design ead the 
adjustaent of the circuit esnd to a less extent upon the power of the trenszitter. Clenges in tle circuit 
ad justnent to dacrease the leskage power (other thao those necessary to match the inpedances at the input 
to the tube circuit) will result in an inerease in the low level loas which is introduced ioto the re- 
ceivad signal path. The epproximate relationship between the leakage power and the ultimete low level 
loss for malohsd iaput ccngxtiona ia given by the expreesion: 

P, - %? TS? , wetts, where 7 is the radio-frequency voltage drop across the tube gap, R is the unloaded r 

resopant impedencs of the tube and cavity moasured at the gap end T is the fraction of the received eigoal 
Yn'ar which is passed through the gas tube circuit. The parameter V ie nesrly constant over a relativoly 
arge range ip the ges tube pover. For purposes of computation it may be sssumed to be 100 volts. The 
low-level loas expressed in decibels {10 log 10 % } is pormally adjusted to approximately 1.U db. 

4dditionnl leakage power reaches the receiver ss & result of direect coupling between the trans- 
mitter end the receiver. Some direct coupliog occurs withion the cavity itself through higher order trans- 
nission modes which do not excite the tube. The amount of this dirsctly-coupled leaksge power depends 
upon the size and shape of the cavity and the type snd relative positioning of the ioput snd output deviaes. 
It varies directly with the power of the trensmitter and is normslly of importasce ouly in bigh power sys- 
tens. The diract{y—couplad sttenustion is usually of the order of 60 db unless special precautiona ere 
taken %o inorease it. 

The recovery of the tube efter the transmitting period is not instantaneous. The additional loss 
after the trensmitting period veries with the ambient temperature from a few db at 20°C or higher to ap- 
proxinstely 50 db at -4U°C. it norzal temperatures this losa decreases rapidly with tims, returning to 
within 3 db of ths ultimate low level loss velue in approximately 2 aicroseconda. 

The power dissipated iz the tube duriog the trensnitting period varies with the tranamitter power, 
with the ettaceiveness of the tube circuit, a7d with the circuit adjustmeat, The approximate relationship 

/2 
is given by the expression: Pg = R lfTJ watts, where P ia the tracemitter output end V,B, and T 

bave the same meeninge as befors. 
Yhen used as a transnitter dimcoonect switoh, the tube and ite associated oircuit effeotively 

disoconnect the transmitter from the cireuit during the receiving period. Soms low level loss is introduced 
20 that of ths raceived power only & definite fraction F of thie will be directed toward the receiver. The 
power dissipated in the tube gurinsl}ge trepamitting period varies with the circuit adjuatment, being given 

by the expression: Pg - 

CIRQUIT REQUIREMENTSI 
Since the unlcsded rasonant impedance R is & function of both the tube and cavity design, satis- 

faotory operation cen be obteined only with properly designed cavities, A neasure of the quelity of omvi- 
ties of tfio sape design can be made by messuring Jo the unloaded cavity 3. Io general, cavities yielding 
0 valuee less than 1500 will be unsatisfeotory. If the Qo values for s cavity designed to have & zaxiauam 
value of R has an unacesptably narrow band-width the ocavity design should depart from the optimum in thaet 
direction which givea the higheast valus of R at the acceptable Qo value. 

LLIE 
The lifo expeotanocy of the tubs will wvary greatly with the power requirements which the syatem 

places on the tube, and on the value of the DCigniter ourrent. The greater the current,the less the useful life. 

STAATING DISCHARGE 
When the tube is umed to protect recsivers which may be damaged by a teaporary overload, & ocon- 

tinuous low current discharge aust be naintained hetween the igniter and ths adjacent oopper diso. The 
igniter shkould be negetive. A d-c source of 800 volts or more with a current limiting resiastance of suf- 
fiojent value to linit the diascharga ourrent to approximately 100nA is satisfaotory. When the starting 
diacherge is not required, no connsction need be provided to the igniter. 

, watts, whore ths syabols have their previous meanings. 

RATING 
Yor the tubs nounted in the cavity shown ig Pig. & with dinension 4 of 2.750 iuches. 

Opersting frequsncy (Dg + 1% Ae specified for the type 
Minisua unloaded § (Qo 1500 
Meximum instantanecus dissipetion 100 watts 
Maximus sverage diseipation 1 watt 
Approzimate value of ¥V, under conditions where the 

f;ak gas tube power is lees than 100 watte 100 wolts 
he paremetsr V increases grudunllg with tem~ 
rature over the recoanended operating range. 
xcessive values may be obtained at temperatures 

both sbove and below this range) 
Mexinum {gnfter eleotrode strike voltage 800 volts dc¢ 
Naxinum igoiter electrode sustain voltage 500 volte dc 
Minimum igniter electrode pustain voltage 300 volts de 
Uaximun igoiter eleotrode ourrent (To be limited 

by series rosistancoe) 0.1 aillianpere 
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