
TECHNICAL INFORMATION 

WFARTFRN ELECTRIC tB42 VACUUM TUBE 
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CLASSIFICATION 
The 1B42 vacuum tube is a hydrogen atgon filled apark gap modulator tube with a merscury aponge 

cethode. It is beat suited for operstion as a triggered gnp in circuits aizilar to the one shown in Figure 2. 
fwo or pore 1B42 tubes may be used in series in this type of oirenit. 

MOUNTING A!R COUOLING 
The tube should be bounted in & vertical position with the catliode ¢na down, and should be 

firnly supported by the stud at the cathode end. The axis of the tube sbould not deviate more then 30° frow 
the vertical during operetion. 

Connaotion to the anode terninal should be oade with a flexible lead so that no strsin ia placed 
upon the terminsl. 

The tempersture of the wetal adjaoent to the cathode terminel must not exceed 150°(, & condition 
whioh requires free circulation of air throogh the rediator fins. Under conditions of very high dissipation 
withia the tubs or high ambient teaperature it may be necesssry to use forced sir cooling, in which case the 
eir should be direoted over the redimtor fins, and prevented as puch as possible from coeling the gless pore- 
tion of the tabe. 

QRERATION AMD CHARACTERISTICS 
The oharacteristics of this tube are such that it will staud off voltsges es high as 5700 volts snd 

after having been broken down by a trigger pulae of the proper ahape and amplitude will canduct currents up to 
300 ampereg for short iotervals of time at rdpstition rates from 160 pps to 1600 ops, 

he trigger pulse asy telka a nunber of different torms but a convenient and ecsily obteined typs of 
paloe is a damped osoillation with a relatively high decrenent. The fundacentel frequency of euch mn ossilla- 
tion may vary over s range of 0.1 to 0.5 megecyclas. If the paximun aamplitude of the trigger pulse is 10.0 kv 
ox pore for & two tubse circuit or 15.0 kv or more for m three tube cirouit there is possibility of ionizing 
all the gaps sinultansously thereby naking lover stsrting voltages possible. If & unidirectional trigger pulse 
is used, the starting volteges required are in generel higher than in the case of the oscillatory type of pulss. 

“hen the nominsl trigger pulse is applied to the tubea in a ocirecuit such es the one shown in Figure 2 
and the d-c voltege raiged contipuonsly from zero, the tube will begin to oparete vhen the d-c voltagse reaches 
a caximuw velue of 8.6kVde for a two tube cirouit end a maximum value of 8.5kVde for a thres tube circuit. These 
waluss ere oslled the starting voltages. Hence it is necessery thet the d-c power supply have regulatioa such 
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that ths ao-loed voltage applisd to the tubes is st least6.EiVde for a two tuoe circuit ana at Least 8.5 kVde 
for a three tube circuit. This will assure that in the cese of inleruption of the triggar voltegs, supply 
voltage or both, the tubea will atart upop return to ncrmal conditious. 

The airocuit shown in Figure 2 contaias a resouance oharging feature in that whay the circuit is 
operating under proper conditions the pmak voltage acrosn the switehing tubes is ahout twice the d-c supply 
voltage. 1f the rosonant fraquency of the cbargiog choke and the network capacitance in series is 1/2 the 
pulsing frequency, switching will teke place at the poek of the first oecillation as shown in Figure 3, the 
voltage acroas the gaps dropping to approxzimately 150 volta as the network energy is disoharged into the load. 
The dashed curve shows the excuraion of the voltage meross the gaps if triggering shouli not teke plasce. 
¥hen the pulse forming network ie matched to the load impedence only balf the nstwork voltage will appear 
aorose the loed in the case of & square pulae. Heoos with the doubling festure s voltage which approaches 
the d-¢ uupfly voltagas appears at the load. In practioal eircuite the ratic of pesk voltages across the load 
to d-o supply voltage nay very from .7 to .95, 

fn some applicetions several different repstition rates may be required. If muoh is the casa the 
resopagt circuit may be designsd for the lowest required repetition rate. Then es the repetition rate is 
insrsceaed ebove tho resonant velueo the voltage across the gaps will not build up each oycls ma shown in 
Figure 3 but will instead, build up aore nearly linearly. This is due to the faot that the current flowing 
in the ocharging inductance at the beginning of each oharging oyole is no longer zarc s in the casa of 
resonance charging but bao an appreciable valua. The injitisl rete of riae of voltnge eorosa the networl 
ospacitensce is thep proportional to this initial valus of oharging current. When the respetition rate is 
several times that nsocssary for resonnnce, the charging ourrent ie prectically d-c end the rate of rise of 
the condenser voltege is practically constaat. For this reason this type of operation is termed "linear 
charging®. Just se in the case of renonsnce oharging the pesk value of the voltage mcross the gaps just ba- 
fore triggeriuvg ia approxiamately twioce the d=oc supply voltage. 

The use of diode charging in vhich a dicde is conneoted in series with the cherging inductance ia 
order to holid the voltsge of the notwork at its maxrimum valus for a coasiderable time before the gaps are 
triggered is not recommended. The reason for this is that the 1B42 spark gap tube is not designed to hold off 
atoady voltasges but only to hold off voltages of the wave foram produced by resonant or linear charging oirouits. 

¥hen using epark gap tubes in resonense ocharging circuits the trigger voltafo should be appliad to 
the apark gap tubes before the d-c powsr supply is turned onm. This prevents the doubling of & very high mo- 
load voltage of the power aupply which might oocur during the initial pulsas. 

If the eiroult is operating under normal conditions and the d-c supply voltage ia reised, e point 
will be reasched at which bYoth gaps will pass over to a continvous arc. The oaximum peak voltage above which 
this will oocur is approximato?y 5.7 kv por gap. For ropetition ratea mbove 1200 pps or peak ourrents ebove 
200 anperes, the mexinua pesk voltmge per gap sbould not exceed 5.0 kv, 

In order to prevent damage to tubes or circuits if arcing occurs, an overload relay in the d-¢ supply 
lead should be provided. This relay should be ast to trip at about 50% grester than normal ourrent and should 
intarrupt the primary oirouit of the high voltage d-o supply when operated. 

If under normal conditions the d-o supply voltage is lowsred it will reech a value at which inter- 
mittent aotion will teke plece. The point below which iotermittent aotion takea place is called the ainimum 
pank voltage. Ito maxinum value im 9.0 kr for & two gap oirouit and 10.5 kv for m three gap oirouit. 

The range of vyoltage between the miunimuw peak voltage and the maxzinunm peak voltage is called the 
operating rangs. Am is evident from tho above, this range is greatar for a three gap circuit than for a twe 
gap cireuit. The full oporating renge nay bes obtsined ooly when the voltage is divided squelly emong ths 
gape pnd when safficient trigger woltage is supplied to the junction poiots between the apark gap tubes through 
fndividual coupling condensera. 

In the interval betwesn pulpes when the petwork capacitance is being charged, the trigger couplinog 
condsnaers ere also being oharged through the resistors is the voltage dividing network, The charging currents 
to these oondensers must flow through the resistora in the voltage dividing petwork and unless the time con- 
stants of the poupling oondensers and dividing resistors are properly selacted, the voltages aeppearing aorosa 
the spark gap tubas will be unequel, Thia will result in the reduction of the "pper limit of the operating 
rangs for the 1B42 tubes from the maxinum valus. 

It the load is not propsrly metohed to the pulse shaping network, s small enount of reverss current 
may flow through the tube immediately [ollowing each main forward current pulse. Or if the loed cecasicmelly 
®arcs over”, theo large emounta of roverse current mey flow during those periode. BEither operatiag oondition 
will materielly shortea the life of the tubes. The inverse current pulse following the main forward curren 
pulse should not exceed five emperea peek nor last for longer than the forward pulse duration, 

BATINGI AND CHARAGTRRISTICS 
dax, fioa, Rizs. 

$Pomk voltage per gap 5.7 kv 5.0 kv - 
**Pank voltage aoross itwo gaps - - 9.0 kv 
*sPask voltage noroes three gape - - 10.5 kv 
*e3tarting voltage for two. gaps 6.5 kVdo - - 
**5tarting voltage for threa gaps 8.5 kVdo - - 
§ Trigger voltage for two gaps - 10.0 kv 8.0 kv 
§Trigger voltege for three gaps - 15.0 kv 13.0 kv 
Trigger frequensy 0.5 Mc - 0.1 Mo 

*Pank ourrent 300 a - 80 e 
*Repetition rate 1500 pos - 180 pps 
Pulse duration 6.1 us - 0.25 us 
Duty oyole 0.001 - - 
Proguut of repetition rate 3x10 - - 

and peak ocurreat 
Coulombs por pulee 0.00128 - - 
average current 0.250 A - - 

¥1inverse ourrent < . - - 
Tompe rature 150 °C - -40 *C 

*The maximum peak voltege per gop must de reduced $o 5.0 kv for repetition rates above 1200 pps 
or pask currents above 200 amperes. FPrafiring may teke pleoce during the first three mioutes of operatica. 

*sThe values of pinimum pesk voltags and starting voltage are bnsed on o minimua value for the 
trigger voltage of 10.0 kv for a two tube circuit and a micizmum velues of 15.0 kv for a three tude oirouit. 

§This is the trigger voltage at the tube sockets with ths apark gap tubes removed but with 
squivalent copaoitise subatituted. 

“+The inveras vurrent pulse following the main current pulse should not exceed 5 amperes poak nor 
last for longer thao the forward puloe durstion. 

1842 JSSUE-1 5-p-45 COPY NO PRINTED IN U.5.A, 
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