from RMA release # 667, June 7, 1948

TECHNICAL INFORMATION
WESTERN ELECTRIC IB22 YACUUM TUBE
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SHALL BE CAPABLE OF BEING INSERTED SIMUL- FIG. 2
TANEOUSLY INTO TWO COAXIAL CYLINDERS ,THE
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CLASSIFICATIO

The 1B22 vacuun tube is a hydrogen argon filled spark gep modulator tube. It is beat suited for
operation as a triggered gap in circuits similar to the one shown in Fig. 2. Two 1B22 tubes comstitute the
minizmum number that ean be operated as a triggered gap, More tubes ipn series may be used for higher voltages

.0 G

The mounting ahould be such that the tube when insertsd will not be subjeot to excessive mgchani-
cal shock which would result in breakage of the glass bulb. Brackets of the type shown in Fig. 4 have been
found to be satisfectory, The use of ordinary spring type fuse ¢lips is Bot recommended.

The tube may be mounted in any position.

A free circulation of eir around the bulb should be provided to assure proper cooling.

OPERATION ANHD C S

The characteristics of this tube ere such that it will stend of f volteges aa high as 2700 volts
and after having been broken deown by a trigger pulse of the proper shape and smplitude will copduct currents
of the order of 100 emperes for short intervals of time at a nominal repetition rate of 1000 pps.

The trigger pulse may take a number of different forme but s convenient and easily obtained type
of pulse is a damped oscillation with a relatively high decrement. The fundemeatal frequency of such an os-
cillation may vary over a range of .l to .5 megacyole. The form of the trigger pulse should be such that
the logarithmic decrement lies between .3 and .7. If the meximum smplitude of the trigger pulse is 5 kv or
more there is a possibility of ionizing both gaps thereby making lower starting voltages posaible. If a
unidirectional trigger pulse is used the starting volteges required are in general higher than in the case
of the cacillatory type of pulse.

When the nominal trigger pulse is epplied to the tubes in & oirouit such as the one shown in Fig.
2 and the d-c¢ voltage is reised continuously from zero the tubes will begin to operate when the d-¢ voltage
reaches s maximum velue of 2.5 kv. This is ocalled the starting voltage. Conversely if the d-c¢ voltage is
set at 2.5 kv and the trigger emplitude is raised contioucusly from zero s normal pair of tubes will begin
operation when or before the marimum trigger amplitude has resched 5000 volta, Hence it is necessary that
the d-c power supply have regulation such that the no-load voltage applied to the tubes is at least 2.5 kv.
This will assure that in the case of interruption of the trigger voltage, supply voltage or both, the tube
will start upon return to normal conditions.

The circuit shown in Fig. 2 conteins & resonance cherging feature in that when the circuit is
operating under proper conditions the pesk voltage moross the switching tubes is about twice the d-o supply
voltage. IFP the resomant frequency of the charging choke and the natwork capacitance in series is 1/2 tha
pulsing frequency, switeching will take place at the peak of the first oscillation as shown in Fig. 3, the

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



voltage across the geps dropping to epproximately 150 volte es the network energy is discharged into the
loed. The dashed curve shows the excursion of the voltage acrosas the gaps if triggering should not teke
plece. If the pulse forming network is matohed to the load impedance only half the network voltage will ep-
poar across the load in the cnae of a aquare pulse, Hence with the doubling feature a voltege whioh ap-
proaches the d-o supply voltage appears at the load. In practical cireuits the ratio of peak voltage acroas
the lomd to d-c supply voltage may vary from .7 to .95.

Reverse current through the tubes arising from misaatch in the circuits or from other couses
should be evoided since it will eppreciably shorten tube life.

In some npplications it may be required that several different repetition rates be used. In suoh
case the resonant circuit moy be designed for the highest required repetition rate and a charging dicde in-
serted between the charging choke and the network, The diode parmits the voltage to rise to its maximunm
value but prevents the normal drop in voltage which would oocur if switching did not take place at the peak
of the voltage wave, Hence any value of repetition rate lower than the resonance velue mey be used. It
should be noted, however, thet s very low valun of total reasistence in the dividing network across the spark
gep tubes will cause the voltege to drop of f with time despite the action of the diode, thus limiting the
prastical range and repetition rate.

The diode must have sufficient emission to pass the required charging current. Its plate to cathods
impadance should be low beceuse the drop in the dicde must be conpensated for by an incresmse in the voltage
of the power supply. It and its filement or heater mupply must have sufficient insuletion to withatand the
required peak end inverse voltages. The maximum peak inverse voltage to which the dicde will be subjected
is approximately tbe no load voltege of the d-c power supply.

In designing resonence oharging circuits for use with spark gep tubse care chould be taken to
assure that the no-load d-o voltage does not excesd a valup which will cause arciug after the firast pulse.
Since the second pulse will be doubled eand since, in genersl, the condenser of the power supply filtar will
not yet bave had time to disoharge to ite full loed voltage the pulses immediately succeeding the first may
be in exocss of the naximum peak voltege rating of the gaps, thus ceusing circuit failure. This imposea a
limitation on the oapacitance of the finsl condenser in the power supply filter.

If the circuit is operating under normal conditions and the d-c supply voltage is raised,a point
will be reached et which both gapa will paee over to a continuous ers. The naximum peak voltage above which
this will ooour is approximately 2.7 kv per gap.

In order to prevent damege to tubes or ¢ircuits if arcing ocours an overload relay in the d-¢
supply lead should be provided. This relay ahould be set to trip at about 100 milljampsres d-o and should
renove the high voltage d-¢ when operated.

If under nornal operating conditions the d-o supply voltage ie lowered it will reach a velus at
which intoraittent action will take place. Further reduction of the d-c voltage will ceuse cessation of
operation. The point below which interaittent aotion tskes place is cslled the minimum peak voltage. Its
anximun value ia 3.8 kv for any number of gaps in series provided rated trigger voltage is aveilable at the
spark gsp tubes., This is trua beomuse with n gaps in series, n-l gaps ere broken down when the reccommended
trigger voltage is applied from the required circuit. Hense in any case only ong gap ramasins to be broken
down by the voltage on ths pulee forming network.

The range of voltaga between the minimum pesk voltage end the mazimum pesk voltage is celled the
operating rapge. Thia is the range over which the apark gap tubes will operate satiaefeoctorily provided oir-
cuit roquirements sre astisfied.

The two tube oircuit shown fn Pig. 2 will stand off approximately $ kv. If it ias desired to use
higher volteges nore apark gap tubes may be added in series.

It should be poted that when the number of gaps in series is increased the operating range is in-
orsased because while the saximum peak voltege is reised the minimum peak voltags remeins the ssme as noted
above. This is true only if the voltage jia divided equally among thp tubes mnd if sufficient pesk trigger
voltage is supplied to the junction points betwsen spark gap tubes through imdividusl coupling condensers,

In the interval between pulses when the matwork capacitanos is being cherged the trigger coupliag
condensars are alec beiung charged through the rasistors in the voltage dividing network. The charging cur-
rents to these condensars oust flow through the resistors of the dividing network end unlesa the $ims con-
stants of coupling coudensers and dividing resistors are small as cowpared to the pulse iaterval the volt-
ages appearing mcross the spark gop tubes will not be equal. This will result in the reduction of the upper
limit of the renge froo its naxinum value.

The oircuit elements neceasary for division of voltage during cherging and for supply of trigger
voltage to the junction points of the spark gep tubes cause loading of the trigger eircuit. Since the
trigger circuit ia, in gemeral, a high impedencs this loeding inoreases the diffioculty of obteining auffi-
oient trigger voltage at the apark gap terminala, Por this reascn and due to the difficulty of obtaining
voltege division at various pugae rates the usg of more then four gaps in series is not recommended.

CHABACTERISTICS
*lUax. peak voltage per gap at 1100 pps 2700 volts
Win. peek voltage for any numbar of gaps 3800 volts
Max. starting voltage
{In 2 tube cot. with 5 kv pemk trigger voltege) 2500 volts d-o
*sPaak trigger veltage 5000 volts
Nominal interelectrode ompacitance 2.0 puf
BATINGS
***lax, psak current 75 amperes
Max. aversge gurrent 75 millianperss
*Ronge of repetition rate 3C0-1600 pps
«rs)ax, pulss duration 2.5 psec
Range of fundemental trigger frequenoy 0.1-0.5 =mo

'whensshe p{lao rate is incressed from 1100 pps to 1600 pps the maX. peak voltege nust be reduced

to 2500 volts.

»sThis is the trigger voltege at the tube terminslas (without the spark gap tubes inserted) neces-
aary for reliabge operation. Reduction of peak trigger voltege will ourtail range end inersase
starting voltage.

se» Tube life decreases ss peak current or pulso length inoreases. Some esorifice in tube life
pust be anticipated when asxioun rated peak ourrent and pules duration are simultazeously

applied.
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