TECHNICAL INFORMATION
WFSTFRN ELECTRIC 1B 42 VACUUM TUBE ]
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CLASSIFICATION

The 1B42 vacuum tube is a hydrogen argon filled spark gap modulator tube with a mersury aponge
cathode. It is beat suited for operstion as a triggered gnd in circuits sigilar to the ome shown in Figure 2.
fwo or zore 1B42 tubes may be used in series in this type of oircnit.

MOUNTING AND COOLING

The tube should bs pounted in & vertical position with the cathode ona down, and should be !
firuly supported by the stud at the cathode end, The axis of the tube should not deviate more than 30° from
the rertical during operetion. !

Connection to the anode terminal should be mmde with a flexible lead 8o that no otrain is placed
upon the terminal. K
The temperature of the metal adjacent to the cathqde terninal must not exceed 150°C, a condition
whioh requires free circulation of air through the rediator.fins. Under conditions of very high dissifation
withia the tube or high ambient temperature it may be. necessery to use forced eir cooling, in which case the

eir ahould be directed over the radimtor fins, mnd prevented as much as possible from cooling the glaes por-
tion of tha tube. i

CRERATION ANb CHARACTERISTICS

The obaracteristica of this tube are such that it will staod off volteges a8 high as 5700 roltla and
after having been broken down by a trigeer pulse of the proeper shape and amplitude will odnduct aurrents'up to
300 mupera'iI for short intervale of tize at rdpetitioo retes from 160 pps to 1500 pps, .

he trigger pulse aay take a nurber of different tforms but & convenient and ecaily obteined type of
pulse is a damped omoillation with a relatively hiph decremeal. The fundamental frequenty of such an osdilla~-
tion may vary over a range of 0.1 to 0.5 megecycles. I1f the maximuxn aaplitude of the Erigger pulse is 10.0 ky
or sore for & twvo tubs circuit or 15.0 kv or more for m three tube cirauit there is podsibility of ionizing
all the gaps simultansously thersby asking lover sturting voltages ponsible. If a unidirectional trigger pulse
is used, the starting voltages required are in general higher than in the case of the oscillatory type of pulse.

“hen the nominel trigger pulse s applied to the tubes.in a cireuit such es the one skown in Figure 2
and the d-c voltege raised continuously frem zero, the tubs will begin to operate vhea the d-c voltags resches
& maticus velue of 8.6kVde for & two tube cirouit and o maximum valus of 8.5kVde for s thres tube cireuit. | Thesa
voluss ere ocallod the starting wlteges. EHence it is neceosary that the d-o power supply have regulation[. sueh

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




e S e (.-".
. v
that the no-load voltage applied to the tubes is ot locotB.EMVde for a two tupe circuit ana at least 6.5 kVde w2
for. a three tube ocircuit. This will assure that io the case of imieruption of the trigger voltege, supply - e
voltage or' both, the tubea will atart upon return to normal popditicos.

The afircuit shown in Pigure 2 contaios = ressuance charging feature in that when the ecircuit is
oparating under proper cocditions the pessk voltage mcrosn the switehiang tubes is mbout twice the d-c supply
voltage. If the reosonant fraquency of the charging choke end the network capacitance in series is 1/2 the
pulsing freguensy, awitching will teke place at the peak of the firat oscillation as shown in Figure 3, the
voltage across the gapa drepping to epproximately 150 volte as the network ensrgy is disoharged into the load.

The dashed curve shows the excuraion of the voltage m¢roass the gaps if triggering shouli not teke place.

When the pulse forming network is matched to the load impedence oply balf the astwork voltage will appesr
aorons the load in the case of a aquare pulse. Henoe with the doubling festure s voltage which approsches
the d-0 oupply voltage appeare at the load. In practical circuite the ratio of peak voltages aoross tha load
to d-¢ supf y voltage oay very from .7 to .85,

p some applicetions several different repestition rates ney be required. If such is the casa the
resopagt olircuit may be desiguad for the lowest required repetition rate. Then as the repetition rate is
inoreased above the resonant ralue the voltage meross the gaps will oot build up each oycls as shown in
Figuro 3 but will insteed, build up more oearly linearly. This is due to the faoct that the currant flowing
in the ocharging inductence at the beginning of each oharging oyole is no longer zero as in the csse of
resonance charging but hao an apprecinble valus. The initiel rete of rine of voltoge moross the networl
capacitanse is then proportional to this initial velus of ocharging current. Khen the repetition rats is
several times that nsopasery for resonnnpce, the charging current ie prectioally d-c and the rate of rise of
the condenser voltege is prectically constent. For this reason this type of cperation is termsd “linear
csharging®. Just as in the caee of resonsnce charging the pesk value of the voltage mcross the gaps just be-
fore triggeriog ia approxiaately twice the d-~o supply voltage.

The use of diode charging in which a dicde is conneoted in series with the cherging inductance in
order to hoid the voltage of the notwork at its saxisum value f¢r a considerable tigme before the gaps are
triggered is not recompmended. The resson for this is that the 1B42 spark gap tube is not designed to hold off
atoady voltsges but only to hold off voltages of the wave forn produced by resonant or linear charging cirsuitas.

¥hen using epark gap tubes in resonence charging circuits the trigger voltsge should be applied to
the spark geap tubes before the d-c powsr supply is turned on. This prevents the doubling of m very high no-
load voltage of the power aupply which might oocur during the initial pulses.

It the ciroult is operating under normel conditions and the d-c supply woltage is raised, .» point
will be reachet at which Yoth gaps will pass over to a continvous arc. The Dazimum psek voltage above which
this will ocoour is approximately 5.7 kv par gap. For ropetition ratea ebove 1200 pps or peak currents ebove
E00 anperes, the nexinun pesk volimge per gap Bhould not exgeed 5.0 kv,

In order to prevent damasge to tubes or cirouits if arcing occurs, an overload relay in the d-¢ supply
lead should be provided. This relay should be set to trip at about 50% greater thap normal curreut and should
interrupt the primary oirouit of the high voltage d-o aupply 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 place. The point below which iotermittent sotion takes place is called the ainimum
pask woltage. Ito maxinmuem velus im 9.0 ky for a two gap olrouit and 10.5 kv for n three gap olirouit.

The range of voltaga betwesn the minimum pesk voltage and the mexinun peak voltage is called the
operating range. As is evident from the above, this range is greater for a three geap cirocuit than for a twe
gep oirecuft. Ths full operating range nay be obtmined only when the voltmge is divided mquelly emong thas
gaps anod when saffioient trigger voltnge is supplied to the junction poinots between the apark gap tubes through
individual coupling condensers. .

In the interval batwean pulpes when the network capmcitsnce is being charged, the trigger coupling
aopdenaers ere also boing oharged through the resjstors in the voltage dividing network. The charging currents
to these gondensers must flow through the resistors in the voltage dividing oetwork and unless the time con-
stants of thoe coupliog ooodensers and dividing resistors are properly selncted, the voltages oppearing aoross
the epark gap tubes will be unequal. This will result in the redusticn of the npper limit of the operating
range for the 1842 tubes from the maxinum valus. .

. It the load ia not propsrly metohed %o the pulse shaping network, & small msaount of raeverss current
may flow through the tube immediately [ollowing emmch main forward current pulse. Or if the load occasionslly
®aros over”, then large emounts of roverse current may flow during those periods, BREither operating comdition
will materiolly aborten the life of the tubes. The inverse current pulse following the msin forward curren
pulse should not exceed five amperes pesk nor last for longer than the forward pulae durstion.

BATINGS AND CHARACTERISTICS
Moz, fioms Riz..
*Poak voltage per gap 5.7 kv 5.0 kv -
**Pank voltage sorosa two gapa - - 9.0 kv
**Pank voltage moroes thres gapa - - - 10.5 kv
**3tarting voltage for two. gaps 6.5 kVdo - -
**5tarting voltage for three gapa 8.5 kVde - -
§ Trigger voltage for two gaps - 16.0 kv 8.0 kv
S Trigger voltege for three gaps - 15.0 kv 13.0 kv
Trigger frequency 0.5 Me - 0.1 Mo
*Peak ourrent 300 o - 80 e
*Hepetition rate ’ -- o= 1500-pps- - - - — 160 pps - - -
Pulae duration 6.1 us - 0.25 us
Du:g oyole 0.001 - - B
Produot of repetition rate 3xlo - -
and peak ourrant.
Coulombs por pulse 0.00128 - -
AvYerage gurrent 0.250 A - -
¥1Inverso ourrent - - -
Tenperature 150 *¢ - -40 *C

*The maxizum pesk voltage per gsp must be reduced to 5.0 kv for repetition rates cbove 1200 ppa
,or peek surrents above 200 amperes. Prafiring may take plece during the first three minutes of operation.

*sThe values of pinimum peak voltage and atarting voltage are based on a ninimun velue for the
trigger voltoge of 10.0 kv for a two tybe cirouit and a micimum velue of 15.0 kv for a three tude ocirouit.

§Thie is the trigger voltage at the tube sockets with the apark gap tubes removed but with
squivalent gepecities subatituted. * .

“¥The inveras garrent pulse following the main current phlse should not exoesd 5 amperes peak zor
last for longer thao the forward pulme duration.
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