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TECHNICAL INFORMATION
WESTERN ELECTRIC 1B29 VACUUM TUBE
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The 1B29 vecuun tube is a hydrogen argon filled apark gap moduletor tude. It ie beat suited for
operation as a triggered gap io circuits similar to the one shown in Fig. 2. Two 1B2¢ tubes constitute the
ninizun number that can be operated es & triggered gap. More tubes in series may be used for higher valiagea.

HIUNTING

The mounting should be such that the tube when inserted will not be aubjeot to excessive mechani-~
cal shoek whioh would result in breakage of tha gleasa bulb, Brecketa of the type shown in Pig. 4 have been
found to be satisfactory. The use of ordicery spring type fuse clips is not recommended.

The tube may be mounted in any position.
A free ciroulation of air around the tube should be provided to assure proper cooling.

QPERATION ANR. CEARAGLKHISTICS

The characteristiecs of this tube ere sugh that it will stend off woltogea as high aa 1500 wolte
and after having been broken down by a trigger pulse of the proper shape and ampfituda will condust currenies
of the order of 30 amperes for short intervele of time et a noniuel repetition rate of 2000 ppe.

The trigger pulse may teke e pumber of differsnt forms but a convenient snd easily obtaiaed type
of pulse is a damped oscillation with m relatively high decremant. The fundancotal frequancy of such ao oe-
cillation may very over a renge of .0l8 to .400 megecyele, If the meximum amplitude of the trifger pulse
is 2.8 kv or more there is a possibility of ionizing both gaps thereby uaking lower starting witages

osgible. If a unidiractionai trigger pulse is used the starting voltages required ere in general higher
hen in the cese of the oscillatory type of pulea.

#hen the nominal trigger pulse ia applied to the tubes in s cirouit sucsh aa the one shown in Fig.
2 apnd the d-o voltaege is raised continuously from gzero the tubes will begln to operate whem the d-c woltage
reaches a naximum velue of 1.9 kV. This is called the atartinf voltage, Hensce ft is necasaary that the d-e
power supply have regulation such that the no-load voltage applied to the tubes is at least 1.9 kV, Thie
will agsure that in the case of interruption of the trigger wvoltage, supply voltage or both, the tubeswill
stert upon return to normal conmditionas.

The c¢irguit shown in Pig. 2 contaios a resonance charging featura in that when the circuit is
operating under proper conditions the peak voltage ecross the switohing tubes ie mbout twice the d-o supply
voltage. If the resomant frequenocy of the chargipg choke apd the network capmoitanse in series is 1/2 ths
pulsing frequenocy, switching will teke place at the pesk of the first oscillation as ahown in Fig. 3, the
voltaege across the gape dropping to approximately 158 volts as the network energy is disoharged into the

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



load. The dashed curve shows the excursion of the voltage acroas the sag- if triggering should not teke
place. 1If the pulss forming nstwork is matoched to the load impedance only half the natwork woltage will ap-
pear mcrops the load in the ocase of a squars pulse, Hence with the doubling feature a voltags which ap-
prosches tha d-o supply voltege appoars et the load, Io practicel oircuite the ratioc of peak volteges across
the load to d-o supply woltage nay vary froa .7 to .Y5.

Beverse current through the tubes erising from mismatoh ia the cirouits or from other causes
ehould be avoided since it will appreciably shorten tube lifae.

In soms applioutions it may be required that aeveral differant repstition rates bs used. In suoh
canse tho resonant cirouit may be designed for the hi%geat required repetition rate ead a cherging diode fa-
assrted batwoon the charging choke and the astwork. e diods permita tho voltage to riso to its marximum
value but provents the cormal drop in voltage which would occur if switching did not take place at the peek
4f the voltege wave. Hence sny value of repetition rate lowar than the rosonaace value may be used, It
should be noted, howsver, that o very low values of totel resistance in the dividing network ecross the spark
gap tubes will oguse tha voltage to drop off with tiae Aappite the action of the diode, thus limiting the
practical range and repetition rete.

The diode must have sufficient smisefon to pass the required charging currant. Ites plate to cathods
impedance should be low bscsusa the drop in the diode must be conpeusated for by an increase in the woltage
of the power supply, It and 1ts filament or heater eupply aust have sufficisnt losulation to withstand tha
reguired peak and inverse voltages, The maximum psak invarse voltage to whish the diode will be subjscted
is approxfntely tho no load woltage of the d-¢ powsr supply.

In desigoing resonancs charging cliroults for uee with spark gap tubss care should be taksn to
assure that tha no-load d-c voltege does not exceed a value which will cause arcing after the first pulas,
Sinco the second pulse will be doubled and sines, in general, the condenssr of the power supply filter will
got yet have had time to discharge to its full load woltage the pulses iamedistely succeeding the first may
bs in excess of the maximum pesk woltage ratinmg of the gape, thus causing oirouit feilure. ¥or this reason
the trigger woltage should be applied to the spark gap tubse before the d-o power supply woltage is turnsd on.

If the oirouwit is operaticg under normal conditions and the d-o supply voltage ia rafssd, a point
will be reached at which both gape will pass ower to a contipuouns arc. The maximum pank voltage above which
this will ocour is epproximately 1.5 kv par gap.

In order to prevent demage to tubem or oircuite if aroing oooura an overload relsy in the d-o
supply lead should bs provided., This relay should be sst to trip at ebout 60 milliempsres d-o and should
remove the high voltage d-o whon operated.

It under normal operating conditions the d~o supply voltage io lowered it will reach 2 velue at
shich intermittent action will take placs, Further redustion of the d-o woltege will causa oceasstion of
operation, The point below which intermittent avtion takes place is called the minimum pesk voltegs. Ite
maxinum valus is 2.6 kv for any number of gaps in eeries provided rated irigger voltage is available at the
spark gap tubes., This is trus because with o gepe in series, n-l gepe ars broken down when the reccmmended
trigger voltage is applied from the required cirouit. Hence in any cese cnly one gap remains to be broken
down by the voltege on the pules formiag network.

Tha rangs of wltage betwsen the minimum pesk voltage and the maximun peak voliage is salled the
oparating ranga. Thie i# the range over which the apark gap tubea will opesrate satisfectorily provided oir-
ouit requirementns are satiafied.

The two tube circuit shown in Fig. 2 will stapd off approximately 3 kv, If it is desired to use
higher voltages more apark gap tubes may be wdded inp oceries.

It ahould bs noted that when ths cunber of gasl io series is increased the operating renge is in-
oreased because while the msximum pesk voltage is raised the aicimum peck voltage renains the sema as noted
above., Thiam 1is true only if the voltage is divided squally among the tubes and if sufficient peak trigger
voltags i eupplied to the junetion pointe botwsen sperk gap tubes through individual coupling condensers,

In Hn interval bastween ses when the network capecitence im being oharged the trigger coupling
sondsnoers are alao being oharged fbmugh the reaiators in the voltege dividing vetwork. The chnr?ng onr-
renta to thase condensars must flow through the rasistors of the dividing network and unless the time oon-
ateots of coupling condensers and dividing resistors are emall as oon{arad to the pulse interval the volt-
agas appeariang aoross the spark gap tubeas will not be esgual. This will result in the reduction of the upper
J.?lit of the range from its maximum velue.

The ocircuit slements necossary for divislon of voltege during charging and for supply of trigger
voltaga to the jumotion points of the spark gap tubes cause loading of the trigger circuit. Sineas the
trigger cirouit ie, io general, o high gnpedmoa this loading inoresses the dffficulty of obteining euffi-
oiant trigger woltage a% the spark pap terminals. 7For this reason and due to the diffioulty of obtaining
voltage division et varlous pulse rateos the use of more then four gaps in series ias not recoamended.

BATIRGS AND CHASACIERISTICS ax, Hemigal Eiainva

Peak voltage per gap 1.5 kv 1.4 kv
Poak voltage for any cumber of gepa 2.6 kv
*Starting woltage 1.9 eV

**Paak trigger voltege 3.5 kr 3.0 kv 2.7 kv
Mundamental trigger frequency 0.4 Xo 0.018 Mo
Peak ourrsnt 30 A 20 A
Ropetition rate 2100 pps 500 pps
Pulse duration 0.75 pseo 0.4 pseo
Intoreleotrode cepacitance 1.4 nef

*In two tube cirocuit with 2,8 kv peak trigger woltags. .
**This is the trigger voltage at the tuds sockets wiid the spark gap tubes removed but with
squivalent capacities subetituted,
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