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UNITED STATES PATENT OFFICE. 
PERCY H. THOMAS, of EAST or ANGE, NEw 3EBSEY, ASSIGNOR To coor R HEvgif 

ELECTRIC COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW Yok. " 
SAIN DEVICE {FOR WAROR, APPARATUS. 

958,445. Specification of Letters seatent. 
Application filed Aay 9, 1904, serial No. 207,014. 

Patented May 1, 1910, 
To all whom it may concern: 
Be it known that I, PERCY H, THOMAs, a 

citizen of the United States, and resident of 
East Orange, county of Essex, State of New 
Jersey, have invented certain new and use 
ful Inprovements in Starting Devices for 
Vapor Apparatus, of which the following is 
a specification. ;: 

I am aware that it has been propbsed to 
start a vapor electric apparatus by the ef 
fects produced upon a reactance device by 
the cutting out or extinguishment of a simi 
lar apparatus in shunt with the first. 
The present invention relates to another 

method of starting somewhat like that above 
described, and which is applicable to cases 
for which the other method of starting 
might prove unsuited. 

I have accomplished the result set forth 
by providing two circuits within the same 
chamber, one the normal operating citeuit 
of the vapor. lamp or converter, and the 
other a supplemental circuit having a nega 
tive electrode in common with the firs? 

25 named circuit, and having a separate posi 
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tive electrode and such adjustment of the 
apparatus that the current on being started 
by any convenient method in the supple 
mental circuit, will be unable to support 
itself, and will drop out or be extinguished 
thereby producing a reactance which starts 
the current in the main circuit. In this 
case, a choke coil is used in the lead of the 
common negative, and a resistance is em 
ployed in the lead to the supplemental posi 
tive electrode, which resistance is not in 
cluded in the main circuit through the ap 
paratus. In other words, the current in the 
supplemental circuit is cut down to a low 
amperage, and is thereby rendered unstable, 
thus causing the cessation of the current in the supplemental circuit and the starting of . 

current is established between electrodes 2 the current between the main electrodes. 
When an apparatus is constructed in the 

manner above described, it is possible to use 
for initially breaking down the negatiye 
electrode resistance any of the usual meth 
ods employed for this purpose. For exam 
ple, I may establish a mechanical contact be 
tween the common negative and the supple 
mental positive electrode and may break this 
contact by any suitable means, whereupon 
current will be established, as is now well un 
derstood, between the common negative elec 

55 trode aid the supplemental positive elec 

trade, thereby breaking down the negative 
electrode resistance. Under, these condi 
tions, a considerably smaller voltage will be sufficient, upon the cutting out of the cur 
rent in the supplemental circuit, to establish 
a flow of current through the normal path 
between the main electrodes. 
The invention is illustrated in the accom panying drawing which shows a vapor ap 

paratus having a main positive and a sup 
plemental positive electrode and a common 
negative electrode. 

In the drawing, 1 is a container of glass 
or other suitable material, and 2 and 3 are respectively, the main positive electrode and 
the main negative electrode. The supple 
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mental positive electrode is shown at 4, and 
a shunt circuit, 5, is shown as extending 
from the main circuit leading to the positive 
electrode, the said shunt circuit including a .75 
resistance, 6. In the circuit extending from 
the negative electrode I show a reactance de vice 7. 
The E. may be started into opera 

tion by, tilting the container 1 so as to brin 
the electrodes 3 and 4 into contact and then 
tilting the container back again so as to 
break the contact thus established. Current 
will then, flow between the supplemental 
positive electrode 4 and the main negative 
electrode 3 through the resistance 6. The 
conditions of operation, thus initiated are, 
however, unstable, and the current flow be 
tween the electrodes 4 and 3 will cease after . 

brief period. It is often found that 90 a very 
a current will be established between the 
main electrodes 2 and 3, owing to the fact, / 
that the negative electrode resistance at 3 
has already been broken down and the start 
ing of the apparatus under its normal con- 95 
ditions will then have taken place. 
The exact manner in which the flow of 

and 3 with the apparatus described in this 
case is not entirely clear but it seems prob- 100 
able that by the vigorous action of the coil 
7, which is required to maintain the flow of 
current in electrode 3, which is kept near 
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the going-out point before the starting 
point, as described in the specification, an 106. 
agitation or expulsion of charge is produced 
in the vacuum which renders easier the start 
ing of the current to the electrode 2. It may 
be well to mention the well-known fact that : 
when currept in a negative electrode of this 31 
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character is maintained at a value near the and rendering unstable the current flowing 
going-out point, very vigorous action is re 
firea of the choice coilised to sustain its 
flow. At any rate it is found, in practice, 
that when such supplementary current, as 
described, is maintained near the going-out 
point the starting between the maia elec 
trodes is greatly facilitated. 

I claim as Iny invention:- 
1. The method of starting a vapor elec 

tric apparatus comprising 2, hermeticaliy 
sealed and completely exhausted container, 
an anode and a vaporizaible reconstructing 
cathode therein, which consists in overcoin 
ing the negative electrode starting reluc 
tance separately from the vapor path start 
ingresistance, storing energy externally and 
utilizing a portion of this stored energy to 
overcome the vapor starting resistance 
through the partial interposition of nega 
tive electrode starting reiuctance within the 
apparatus. 

2. The combination with a supply circuit 
and a vacuum vapor electric apparatus in 
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cluding a hermetically sealed and com 
pletely exhausted container, a main anode 
and a vaporizable reconstructing cathode 
therein, of a supplemental anode also there 
in, connectiéns E. the two anodes and 
one main of the source and between the cath 
ode and another main of the source and an 
inductance traversed by the current in both anodes togetheir with means for controlling 

through the supplemental electrode. 
3. a vapor electric apparatus, a main 

positive. electrode, a main negative elec 
trode, an inductance device in series there 
with, adapted to supply high potential in 
pulses on unstable current, a supplemental 
positive electrode, in shunt to the main posi 
tive electrode, and means for establishing an 
initial fiew of current between the supple 
mental positive electrode and the main nega 
tive electrode, the shunt circuit being such 
that the conditions of flow of current estab 
lished therein are unstable, whereby on the 
sudden diminution of current in the said 
shunt, a flow will be established between the 
main electrodes. 

4. The method of starting a gas or vapor 
electric apparatus requiring more than the 
normal voltage to establish current fiow 
utilizing the rise of potential resulting from 
the tendency of an unstable current within 
resistance of the vapor columns in the nor 
mal path. N 
Signed at New York, in the county of 

New York, and State of New York, this 4th day of May, A.D. 1904. 
. . PERCY H, THOMAS. 

Witnesses: 
WM. H. CAPEL, 
Geor:GE . STOCKBRIDGE. 
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through the normal path, which consists in , 

the chamber to drop out for overcoming the 
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