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TECHENICAL MEMORANDUM
TESTS ON A KEW TYPE OF MERCURY SWITCHING TUHE, USED AT THE MAGEATRON

CORPORATION OF AMERICA, SAN DIEGC, CALIFGRNIA

This wemorandum is intended for the ues of others at the Bavy
Electronics Iaboratory erd a fow outside the Iaboratory who may have
plications for this typs of tuds. It is for information only end

i not a veport on a formal laboratory project.

Preliminary tests were made on an experimental type of mercury
vapor switching tube in an attesmpt to determins if it would be suit-
able to ewitch the direct current of the submexine battery bank directly
into & transducer load at rates compatible with those now in use in the
Iorad program. It is reported that a commercial version of this tube
will soon be available ard be known 28 the TRIGNITRON.
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IFRTRODUCTION

At the request of the Buveau of Shipe (Rear Admiral L. V. Honeinger'se
letter to Commending Officer and Dirsctor HEL of 7 January 1958) a group
of scientists from NEL visited the Magpetron Corporation of America, San
Diego, to discuss itsuws which br. Alfred Vang, of that corporation, had
proposed For conslderation and possible sdoption by the U. S. Government.
After initial discussions, and since data sheets were not available from
the Magnatron Corporation, it was decided to attempt measursment of the
characteristics of special purpose mercuxy vapor switchlng tubss. These
tubes are essentially ignitrons with two mercury pooles for electrodes.
They avre closely associated with the Magna-Quanta converter, a device
which is prominent in many of Mr. Vang's proposals. Among other possi-
bilities, it was thought that the special purpose switching tube might
bave application in Loxrad developmente.

Date were obtained on the tubes, including photographs of cathode
rey oscillograph traces of the switching pulses. This memorsndum is e
prelicinary presentation of the data obtained, and includss a brief
description of the ewitching tube itself.

The tubes observed are of an experimental type manufactured by the
Kentron Tube Corporation. Me. Vang is owner of this Corporation and plane
to produce a eimiler tube undexr ths designation of TRIGNITRON. The pro-
duction tube is supposed to have characteristics similar to the experi-
mental type, however, it will have a metal envelope instead of the glass
found in the experimental type.

Pover for the teats was obteined from a 550 volt, 5000 ampere direct
current source which is integral with the Magnatron cpereting setup for
velding cans.




The Mercury Vapoxr Switch Tuos:

A cloge-up visw of the switch tube is shoun in figuve 1. Figurs 2 ie
e view of ths tuba at time of firlag, This tubs is similar in a awsber of
respects to existing ignitrome, baving no filasment, nor conventional electrodes.
The electrodes at each end coasist of mercuiy pools which are water cooled. A
triggering pulse of approximstely 5000 volts potential 1s supplied from en
ignition coil to a separate triggering electrode or elsment. The triggering
pulses are programmed st low voltage by circultxy in the Megna Quenta Converter.

Observed performence in a high spsed welding appliicsation.

The tubss obsexved were of an expsrimental type and used in & velding
application at the Magnstron Plant. Figures 3 and b shov the front and rear
vievw of the Magna Cuanta Converter. This dovice suppliss direct current
pulses to a lerges welding transformer shown in figure 5. The repetition
rate, pules length, and amount of ensrgy ars all controllebls from the Magna
Quanta converter. Most of the measuremsuts were mede with the repetition
rates of 30 to 120 pulees per second, which axre those used 1n the welding
application.

It 1s understood that this configuraticn of the Magns Quanta Converter
contains six of the switching tubdes, two of whick cparate in push pull to
perform ths work functica. Tha remaining four serve to control the timing,
and to extinguish {"Blow-out") the working pair of tubes. A complste circuit
¥as not made available at the timo of these obssyvetions.

Voltages and Currxent.

The switching tube was obzervsd to operate very satliefactorily at
potentiale of 200 “c 550 volts d.c. Currenits wp to and including 200
auporss wexe observed, with pulse duralion of the order of 5 milliseconde.

Switching Rates

The meximum switch rats observed was 900 pulses per second. As mentioned
earlier, most of the observations were made using switching rates of 30 to
120 pulsee per secvnd, as those rates were being used for ths welding appli-
cations. Hovevaer, rates as high a8 900 pps vors observed ir separate test.
From vhat conld be determined, the tube was not limited %o this rate, but
transformers and cthsr componente in the tviggering circuits had bsen de-
signed for the lovw rates and would not trigger the switch tubes above 900 pps.

Mr. Jack Van Eijnsbergen, Gensral Mauager of the Magnetron Pansl Company,
Ltd., Vancouver, B.C., was present during the teste and claima that they have
a gimilar squipment which is capable of switching to 7000 pulzes per second.

De-ionization, or Extinguishing time of the switch tube

Under the test conditions, the idealized or minimum ext nguishing time
for ths tube could not be determined. However, 1t appears %o be closely re-
lated vwith the "blow-out™ circuitry of the Magna Qusnta Comvsrter. Mr. Van
Eijnsbergen, claiwsd that the deiomization time was less then 25 mioroseconds.
The ‘scope photos of thase tests show the extingulehing time to be of the
order of 250 microseconds.
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Loads used in the tests

Apart from the welding applicatiocn, tes® loads used in the observations
consisted of heavy copper straps connacted directly acress the ssconfary
vinding of the welding tremsformer. Two such loads were used; which, external
to the tranaformer dbut including contact realstance, msasured approximately
0.0004 chms, and 0.001 ohms respectively. Tho welding transformer (fig. 5)
hed a turn ratio of 75/1. The secondary wes wound with 2 turns of heavy
copper dus. Pulses of secondery current in excess of 10,000 zmperes were
observed. Measuramonts wers also obtained with 5 snd 10 ohms reslistive
loade in series with the switch tube. (no trensformer used)

Conclusions:

1. The experimental, mercury vapor switch tube cen resdlly handle pulse
cuxrents of 200 amperes.

2. It sppears that this tube can operate at cwitching rates compatidle with
these in use in the Lorad program, since switching retes ¢f 900 or more pulses
per sacond can bs obtained provided proper triggering end "blow out® circuite
are employed. :

3. Since the tube has no filament nor grid, i1ts uesful life should be longsr
than a conventionrl thyratron, but similar to an ignitrom.

4. The experimental version vorks well at potentials and currents avallable
from a submarine battery bank. '

Recommsndations:
1. Obtain data or maks similar observations of the production "Trignitron”.
2. Test the Trignitron for switching at Lorad frsguencies.

3. Test the Trignitron using repetition rates of 60 pulses per second, end
combinations which may be attractive in converting D.C. for A.C. power distri-
bution. A suitable combination may possibly de found which will result in a
considsradle saving of space as contrasted to conventional methods.




FIGURE 2 SWITCH TUBE IN FIRING
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