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UNITED STATES PATENT OFFICE. 
PETER COOPER HEWITT, OF NEW YORK, N. Y. AsSIGNOR, BY MESNE AssIGNMENTs, 

TO COOPER HEWITT ELECTRIC ComPANY, OF HOBOKEN, NEw JERSEY, A CoRPORA 
TION OF NEWJERSEY. 

APPARATUS FOR TRANSFORMINGELECTRICAL ENERGY. 

1,121,360. 
Application filed January 30, 1905. 

To all whom it may concern: 
Be it known that I, PETER Cooper HEw 

'T', a citizen of the United States, and a 
resident of New York, in the county of New 
York and State of New York, have invent 
ed certain new and useful Improvements in 
\pparatus for Transforming Electrical 
Energy, of which the following is a speci 
fication. 
My present application relates to the same 

general subject matter as co-pending appli 
cations which have resulted in Patents Nos. 
780,999, 781,000, 781,603, and 781,605 grant 
ed January 31, 1905, and many of the gen 
e'al features and desirable methods of con 
struction and association with energizing 
circuits and sources of power will be under 
stood from said patents. The device itself, 
the desirable methods of manufacture there 
of and many of the generic features of its 
peculiar operation may be more fully under 
stood from patents numbered 682,690 to 
682,699 inclusive issued to me on the 7th day 
of September, 1901. 
One feature of my apparatus is that the 

gas between the electrodes acts as a true 
vapor conductor after the circuit is once 
established through the vapor, and when 
this conductor is made of very low resist 
ance, practically a short circuit is formed. 
Since the vapor resistance factors are known 
and the conditions they are subject to, the 
action can always be depended upon. By 
the passage of current, the electrical pres 
sure or voltage is lowered to a point where 
the resistance to starting reforms, where 
upon the checked current rebuilds or re 
establishes itself, its electrical pressure ris 
ing until the breaking down pressure is 
again attained, after which the same succes 
sion of actions is repeated. 
By utilizing the described apparatus in 

the manner indicated, periodic currents of 
high frequency can be produced by reason 
of the fact that its action is very quick and 
uniform. It is especially adapted to the 
work of creating currents of definite time 
periods and rapid alternations. I have 
found for instance that, with a device con 
sisting of an inclosed mercury vapor organ 
ized in the manner described in mv patents 
above referred to, and provided with a con 
denser and a reactive device suitably placed 

Specification of Letters Patent. Fatented Dec. 15, 1914. 
Serial No. 243.27. 

and adjusted with reference thereto, it is 
possible to produce such currents, the ac 
tion being in the first instance to apply to 
the terminals of the vapor gap a potential 
difference sufficient to overcome the initial 
resistance, whereupon a rapid fall of po 
tential takes place until it reaches a point 
where it is insufficient to overcome the re 
duced resistance of the vapor gap. At this 
point the current ceases to flow, the break in 
current flow being abrupt on account of the 
immediate reëstablishment of the initial re 
sistance of the vapor. Thereafter, the ap 
plied potential rises until it reaches the 
breaking down pressure of the initial re 
sistance and then the same cycle of opera 
tions is repeated. 
The intermittent or vibratory currents 

produced in the circuit by the circuit 
breaker thus described may be applied to 
use in the vapor or gas gap itself, or they 
may be applied to other apparatus, or to 
both simultaneously. For example, one ap 
nlication of the present invention would 
be to serve the purposes of furnishing a 
periodic current for wireless telegraphy, 
and another for producing rapidly varying 
currents for the purpose of producing light 
by induction, and still another application 
would be that of producing light, say in the 
vapor gap itself, by means of successive 
electrical impulses of relatively high elec 
tro-motive-force, causing a high illumination 
of the vapor or gas, at such rapid intervals 
that the physiological impression is that of 
continuous illumination. 
In making the last named application of 

my invention, I cause the intermittent cur 
rents produced by the intermittent action of 
my apparatus to act upon the vapor in the 
gap in such a way as to produce a brilliant 
light. To this end the density of the vapor 
and the dimensions of the container are 
suitably proportioned to each other for my 
purpose, as set forth in a general way in my 
said patents of September 17, 1901. But 
whereas, in the inventions set forth in the 
said patents, the vapor is intended to be 
affected by a flow of current of given value 
at a certain potential, the purpose in the 
present instance is to affect the gas or vapor 
by an intermittent flow of a current of prac 
tically the same value, but of higher po 
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tential, the ener represented by the in 
tervals between the impulses, being inter 
mittently withdrawn from action and reap 
pearing in the form of an increased quan 
ity in the rapid periodic currents. The re 
suit is an increased brilliancy on the part 
of the lamp due to this increased consump 
tion of energy per unit of time, while.the 
effect upon the eye becomes that of a light 
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due to a continuous flow of current of 
greater quantity. 
As inclosed vapor conductor devices hay 

ing the above characteristics, and for the 
purpose in view, I have shown herein 
form which I have heretofore used for this purpose and also for the purpose.9f giving 
ight. I also show herein a modified form of the device which I have especially con 
structed and invented for use as a discharge 
device or interrupter for heavy currents 
used for power purposes, the location and arrangement of the device being devised 
with a view to such purpose rather than 
with a view to giving light. In the accompanying drawings, illustrat 
ing certain applications of my invention Figure 1 is a diagram showing. a general 
organization of the apparatus; Fig.2 shows 
a modification; Fig. 3 shows a theoretical 
diagram; Fig. 4 shows partly in vertical 
section a form of the discharge device of symmetrical construction, having similar 
electrodes or terminals composed of bodies 
of volatile liquid, such as mercury; Fig. 4 
is a similar view of a modified arrangement 
for terminals such as shown in Fig. 4: Eig. 
5 is a vertical section showing a modified 
form of discharge device involving some 
what the same elements as that of Fig. 4 but 
of different proportion and immersed in a 
temperature controlling bath, which bath 
is controlled by a thermostat and tempera 
ture changing means. Fig. 6 is a section 
on the line 6-6, Fig. 5. 

Referring to the drawings, 1 represents 
any convenient source of electrical energy, 
as for instance, a continuous current gen 
erator, which for convenience may be 
assumed in this particular instance to be of 
3500 volts. As indicated in Fig. 2 the source 
of energy may, however, be an alternating 
source, since in the operation of the device 
the time periods involved are usually such 
that an alternating current operates func 
tionally as if it were that which indeed it is, 
namely, a direct current in one direction for 
a time which is periodically reversed and 
flows in the opposite direction for an equal 
length of time. The times referred to are 
those of a half cycle of the generator and 
are very long as compared with the times of 
oscillation of the condenser discharge. 
2 and 3 represent main conductors leading 
from the generator. 
4 represents an electric device of the char 
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acter described in my prior patents. This 
is connected at any convenient point be 
tween the conductors 2 and 3. A condenser, 
5, or other suitable device or means afford. ing an electrical capacity for accumulating 
or restoring energy is connected across the 
terminals of the device 4. An inductive re 
sistance 6 is connected in the line 2 between 
One plate 7, of the condenser 5 and the source 
1 of current. It is to be understood that by 
referring to a condenser, I mean to include 
other suitable means for securing the requi 
site electrical capacity. 
Assuming that the circuit of the gen 

erator is closed by the switches 9 and 10, 
there will be a sudden rush of current 
through the lines 2 and 3, tending to charge 
the plate 7, 7, of the condenser 5. The in 
ductive resistance 6, opposes a counter elec 
tro-motive-force to the applied electro-mo 
tive-force thus temporarily resisting the 
flow of current beyond that resistance. The 
condenser 5 thus becomes gradually charged 
as the electro-motive-force at its terminals 
rises. 
Assuming that the device 4 will be trav 

ersed by a current under the influence of a 
difference of potential of 3500 volts, then as 
soon as the condenser 5 has attained its 
charge, a current will traverse the device, 
but the moment such current does traverse 
the device, the difference of potential at its 
terminal is enormously reduced. Practi 
cally, it may be made to drop as low as 100 
volts, or even below 20 volts. Thereupon 
the condenser 5 discharges or feeds the cir 
cuit between itself and the device. The re 
active coil 6 may serve to prevent at this 
time too great a discharge from the source 
of current. On the discharge of the con 
denser, the passage of current through the 
device will cease and the operation be re 
peated causing rapidly succeeding impulses 
of current to traverse the device. Each 
succeeding impulse will be at a potential of 
say 3500 volts and the light emitted by the 
device will be of a brilliancy due to the 
product of the average voltage into the cur 
rent during the successive time intervals of 
current flow. 

It is characteristic of these devices that 
they may be constructed not to pass an ap 
preciable amount of current below a given 
voltage which can be predetermined and, 
therefore, at the end of certain definite 
periods, the current ceases to pass. Accord 
ingly, the device has a definite consumption 
period between the extreme higher limit of 
applied electro-motive-force, and the lowest 
limit at which the device will take current. 
What is perceptible to the eye is the lumi 
nous vibrations due to those successive pas 
Sages of current, the intervals of no current 
being undiscernible by reason of the rapid 
ity with which the intervals follow each 
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other. It is also characteristic of appara 
tus of this type, whether used as a lamp or 
as a discharge gap, that it may be so di 
inensioned with relation to the vapor col 
tumn that the heat radiation will he equal 
to the heat absorbed under ordinary condi- . 
tions. That is to say, the temperature may 
be alaintained constant, thus securing con 
stant density in the gas or vapor. The en 
largement represented by the chamber 44 
at the top of the devices 4 in Figs. 1 and 2 
is usually employed as contributing to the 
maintenance of stable temperature and 
lensity. 
Special means for inlaintaining a constant 

telalperature may be applied to the appara 
tus when it is set in place of a spark gal). 
Such means may be an oil or water bath 
maintained at constant temperature by a 
thernostatic controlling means for heating 
or cooling the liquid according as the tend 
(ency of the apparat is used is to work too 
hot or too cold. This will he described more 
fully hereinafter. 
The period of the conclenser may be va 

lied by an inductance device, 11, piaced in 
the condensel circuit. An additional con 
denser, 12, placed between the source and 
the condense' 5, may serve to assist the 
speed of charge and discharge through the 
inductance (5. A similar inductance 6 may 
lie included in the branch 3, if desired. 

In my devices the starting may be fa 
('ilitated by the use of a band, 14. placed 
in the neighborhood of the negative elec 
tode on the exterior of the device and 
connected by a conductor, 15, with the posi 
tive electrode or the coductor leading 
thereto, and is useful where lower initial 
voltages are to be used. 
The conditions under which the vapor 

constituting the path is placed make it pos 
sible to predetermine and control the volt 
age required to break down the resistance of 
the gap, which always remains the same in 
any given apparatus under the same condi 
tions. The general character of the lamp in 
these particulars may be predetermined by 
its size and proportion of its structure and 
the condition of vapor density attained at 
the time of sealing off the lamp. After a 
given device has heen constructed with pre 
determined characteristics these may be 
modified in operation by modifying the tem 
perature of the electrode or of the lamp or 
of its rate of heat loss and the characteristic 
electrode phenomena may be modified, in 
creased or diminished by devices external 
to the electrode, as by the action of the 
starting band. w 

IBy inserting the primary coil. 16, of a 
'onverter, 17, in one of the conductors, for 
instance 3. as shown in Fig. 1, an alternating 
current may be produced in a secondary cir 
cuit, 18 which in turn may be used for any 

desired purpose. The primary coil 16 in 
this case may be utilized as an inductance 
device for retarding the period of the con 
denser circuits. 

In Fig. 2 I show the primary 16 of the 
converter 17 connected up between two con 
lense's 5 and 20 connected in series across 
the terminals of the device 4. I have also 
indicated the source in this case as an alter 
nating current source though it may be di 
rect as also the source in Fig. I may be al 
ternating. 

In Fig. 3 I have shown in diagram the 
theoretical curve illustrative of the differ 
ences of potential and the changes therein 
which may occur. The changes illustrated 
occur in a very short space of time and are 
such as would be caused where the supply 
was from a constant current direct source, 
though as previously explained such dia 
gram is equally illustrative of the changes 
which would occur during a portion of a 
half cycle of a flat top alternating current 
source. It will be understood that during 
the other half cycle the curves will be sym 
metrical with those shown and on the other 
side of the zero line. When the circuit is 
closed there is a rise of potential at the ter 
ninals of the device from zero to 3500 volts 
as shown by the portion ( of the curve. 
Thereupon current traversing the levice. 
the condenser discharges, ilropping the cur 
rent to 100 volts as indicated by the portion 
l, of the curve. The voltage then again rises 
to 3500 volts as indicated by the portion (d 
of the curve, the rate of charging being de 
pendent upon the amount of self-induction 
or resistance in the circuit between the con 
denser and the source. By varying this self 
induction, the portion (d. of the curve may be 
inade more or less abrupt and by varying 
the inductive capacity of the circuit between 
the condenser and the device, the portion () 
of the curve representing the operation of 
the device may be more or less prolonged. 
The lines drawn above and below the zero 
line near the end of Fig. 3 are designed to 
illustrate the gradually decreasing surgings 
of the condenser current during the interval 
of each of the above described discharges 
in the discharge circuit. 

By properly adjusting the capacity of the 
condenser. the circuit, and also the induc 
tance, almost any required definite period of 
charge and discharge may be secured. The 
condenser 5, may be made to act either by 
reason of its own natural period of oscil 
lation or governed by the charge which it 
receives from the line as controlled by the 
line. 
The currents developed in the circuit and 

hereinbefore described as utilized for in 
creasing the luminosity of one of my lamps 
may in addition be used for other purposes, 
or the quality of my apparatus as a light 
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giving body may be fully subservient to the 
development of currents for other purposes. 
In other words, I may, in some instances, 
construct a gas or vapor apparatus having 
the primary olbject of controlling the rate of 
currents developed in the system, which 
currents may or may not operate to give 
light in the apparatus. 
. In Fig. 4 I have shown an inclosed vapor 
conductor discharge device 4 wherein the 
mechanical and electrical arrangement is 
symmetrical, the terminals or electrodes, 65, . 
65 being similar in construction and in ma 
terial and preferably formed of bodies of 
liquid preferably metallic, preferably vola 
tile and preferably of mercury. In this ar 
rangement, however, it is possible to project 
the leading in wires, 66, 66, a sufficient dis 
tance within the tube or to decrease the body 
of mercury to a sufficient degree so that the 
leading in conductors will project beyond 
the mercury, as indicated in Fig. 4, wherein 
an extension of the terminal 66 is shown 
projecting beyond the surface of the mer 
cury 65. In the latter case the amount of 
mercury as indicated by the dotted lines 
67-67 may be so small that when volatilized 
it will just produce the required vapor den 
sity within the tube. This discharge device 
may be utilized for power purposes or for 
giving light, the operation being, substan 
tially the same in either case though some 
modification may be made according as the 
light giving or power purpose is the one 
most prominently in view. 

Fig. 5 shows a device having some of the 
characteristic" features mentioned above in 
connection with Fig. 4 but the proportions 
are different as are certain details of con 
struction. It is designed particularly for 
power pulposes. It consists of a twin globi 
la 1 construction. 44, 44'. having two tubular 
projections 45 for the electrodes. 
minals 46 consist of metallic sheets bent in 
the form of cylinders unclosed or slit on one 
side thoroughly sealed in to comparatively 
massive glass walls. Above the point of 
entrance the electrode chamber is enlarged 
somewhat and for some distance is cylindri 
cal. The terminals project into and are 
preferably covered by a suitable quantity of 
mercury 46 which serves as the true elec 
trode of the device. 

I have found that discharge devices of 
this type show a tendency to develop a con 
dition wherein most of the current comes off 
of the mercury at the line of contact thereof 
with the glass wall, though this tendency is 
not so great where direct currents are used 
particularly large quantity direct currents. 
The tendency referred to is nevertheless a 
difficulty and objection to be overcome. It 
may be partly obviated by agitating the 
device, but it may be more completely ob 
viated by the construction shown herein. 

The ter 
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The difficulty referred to consists in this, 
that most varieties of glass capable of being 
used for the purpose are chemically active 
or capable of physical change of state under 
the conditions established where the current 
comes off of the mercury adjacent to the 
glass, and objectionable evolution of gas 
under the action of the current changes the 
character of electrical reaction of the de 
vice, impairing and deteriorating the same. 
This could be obviated if the part of the 
device containing the mercury were made 
of material which does not undergo physical 
or chemical change of state, or of porcelain 
of good quality or of glass free from perox 
ids, that is, in which the silica is fixed as in 
quartz. This part of the device might even 
be of conducting material provided it ear 
ried no gas and was incapable of evolving 
any under the conditions. The discovery of 
each of the above means of obviating the 
difficulty referred to is original with me and 
I claim them all broadly. For practical 
purposes combining structural economy and 
electrical efficiency I prefer, however, to 
provide an open ended porcelain cylinder 
47 of slightly smaller external diameter 
than the internal diameter of the cylindrical 
mercury containing chamber and of about 
the proportion shown. It should fit such 
chamber sufficiently loosely to be free from 
tight engagement with the walls thereof 
under all conditions of different expansions 
unler different conditions. As constructed 
it is free to move slightly in a longitudinal 
direction but is prevented from excessive 
movement by the contraction of the chamber 
at the bottom and the internally projecting 
indentations or beads 48 at the top. The 
proportions are such in the form constructed 
by me that the porcelain cylinder is par 
tially or wholly supported by and floats 
upon the mercury. By reason of the close 
fit of the cylinder and chamber, there is a 
capillary depression action upon the mer 
cury at the circumference but within the 
cylinder the internal diameter being com 
paratively large the mei'cury rises to a con 
siderably greater height as indicated at 46. 
The material of the cylinder is preferably 
fine quality unglazed porcelain free from all 
gas bearing material. The platinum lead 
ing-in cylinders are massive and adapted to 
'arry large quantities of current. As shown 
in Fig. 5 this device is placed in a case 59 
containing an amount of oil or similar liquid 
50 necessary to submerge the entire device 
or so mitch thereof as it may be necessary 
to submerge under any given conditions to 
produce, the required rate of heat loss. A 
longitudinal partition or centering piece 51 
formed to fit the longitudinal outline of the 
discharge device as shown at 63, 63 and 
transverse pieces 51 51 above the device 
and also fitting the same serve to hold the 
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latter securely in position and to hold the 
same submerged when the tank is filled with 
the liquid. 
Within the box or case, and preferably in 

the body of the liquid, is a thermostat 57 
which may be adjusted for any desired tem 
perature, the same being of any known or 
usual construction. Wires 53, 54 connect the 
thermostat in circuit with suitable control 
ling mechanism in the case X. This mecha 
nism serves to control the heating or cooling 
of the liquid as may be necessary to maintain 
it at the desired temperature to suit the ex 
isting conditions. In the form shown it is 
usually found desirable to provide means for 
heating the liquid instead of cooling it, the 
best working condition of the discharge de 
vice being for purposes for which I have 
used it, a temperature above the normal tem 
perature of the surroundings and this con 
dition of lower temperature of surroundings 
may be secured by artificial refrigeration, if 
desired. The specific temperature changing 
means which I have shown is therefore a 
heating means, namely, a heating coil dia 
grammatically indicated at 55. Control of 
this by the thermostat may be effected by 
simple electrical mechanism of any desired 
construction. 
With the arangement of Fig. 5, perfectly 

uniform, efficient transformation of rela 
tively powerful currents may be effected, the 
apparatus being stable, permanent and free 
from practical defect of all kinds. 
While considerable variation in the pro 

portions and details of construction of the 
above device are possible I prefer to make the body it of of comparatively large 
cross section and short length as shown, 
since this gives good results probably be 
cause of the low resistance, large radiating 
and conducting surface and space outside of 
the direct path of the current into which im 
purities may be expelled. The oil bath also 
permits of considerable variation and the 
longitudinal support and top support for 
holding the device in place and depressing 
it in the oil may be made in one piece with 
the cover and removable therewith. It is 
obvious that the tank may be provided with 
any usual or well known means for insur 
ing circulation of the liquid either internally 
or to and from an outside reservoir and cool 
ing devices may be employed in connection 
with the latter. The condenser and supply 
circuits also permit of variation and the 
adjustable inductances 6, 6, 6’ and 11, 11 
shown in each, may in some cases be merely 
lengths of wire especially where the range 
of the lamp from breaking down to inter 
rupting voltages is not wide. 
The condensers when used with an alter 

nating source of supply may be adjusted to 
resonance therewith, 
A wide range of usefulness for the appa 

ratus for maintaining constant bath tem 
peratures by heating as in Fig. 5, may be . 
made available by artificially refrigerating 
the entire device by any suitable means, as 
by a refrigerator casing 61, indicated on 
said figure. The thermostatically controlled 
heating means may then operate to maintain 
the bath at any required temperature above 
that of the surroundings, which latter may 
be anything desired, downto the lowest tem 
perature attainable by any known agent, as 
for instance by liquid air. 

I claim as my invention 
1. A periodic discharging device for a ca 

pacity circuit, consisting of a suitable con 
tainer, similar electrodes and a conducting 
gas or vapor inclosed therein, together with 
means for maintaining a constant tempera 
ture of the wall adjacent the surface of the 
negative electrode. 

2. A periodic discharging device for a ca 
pacity circuit, consisting of a suitable con 
tainer, similar electrodes and a conducting 
gas or vapor inclosed therein, together with 
means for maintaining said container at a 
desired temperature. - 

3. A periodic discharging device for a ca 
pacity circuit, consisting of similar elec 
trodes and a conducting gas or vapor, a suit 
able container inclosing the same, and means 
for maintaining constant temperature. 

4. A discharge gap or interrupter for a 
capacity circuit consisting of similar elec 
trodes and a conducting medium between 
the electrodes, together with means for cool 
ing both of the electrodes. 

5. A discharge gap or interrupter for a 
capacity circuit consisting of liquid elec 
trodes and a conducting medium between 
the electrodes, together with means for 
maintaining a constant temperature at both 
electrodes. 

6. A discharge gap or interrupter for a 
capacity circuit consisting of similar elec 
trodes, a conducting medium between the 
electrodes, and means for maintaining a 
desired temperature at both of the elec 
trodes. 

7. A discharge gap or interrupter for an 
alternating capacity circuit having two 
liquid terminals serially arranged in said 
circuit for continuous operation thereon, to 
gether with means for confining and con 
densing the vapor of said liquid at a rate 
equal to the normal rate of evaporation un 
der continuous running conditions. 
8. A discharge device or interrupter hav 

ing an electrode chamber adapted to re 
tain a conducting liquid, in combination 
with a wall or lining formed of material 
free from gas under the conditions of opera 
tion, said wall conforming to and loosely 
fitting said chamber, the longitudinal length 
or extent of said lining being greater than 
its diameter. 

70 

75 

S0 

85 

90. 

95 

(0. 

05 

0. 

l6 

120 

25 

30 



O 

5 

20 

6 

9. A discharge device or interrupter hay 
ing an electrode chamber adapted to retain 
a conducting liquid, in combination with a 
wall or lining formed of material free from 
gas under the conditions of operation, Said 
wall conforming to and loosely fitting said 
chamber, the longitudinal length or extent 
of said lining being greater than the diame 
ter thereof together with means for limit 
ing or preventing longitudinal movement 
of said lining in said chamber. 

10. A discharge device or interrupter 
having an electrode chamber and a body 
of conducting liquid therein, in combina 
tion with a wall or lining formed of mate 
rial free from gas under the conditions of 
operation, formed and arranged to fit said 
chamber closely, but not immovably, and 
extending above said liquid from a point 
below the level thereof, together with means 
for limiting or preventing longitudinal 
movement of said lining in said chamber. 

11. A vapor electric device having a 
liquid electrode, and a sleeve of material 

25 

30 

35 

40 

45 

5 

55 

60 

65 

free from gas under the conditions of opera 
tion, separate from, yet closely fitting to, 
the walls of the container, said sleeve hav 
ing walls thin as compared with the circular 
cross-section inclosed thereby, of a length 
greater than its diameter and arranged so 
as to extend above the surface of the liquid, 
for the purposes described. 

12. A vapor electric device having a 
liquid electrode, and a sleeve of non-con 
ducting material free from gas under the 
conditions of operation, separate from, yet 
closely fitting to, the walls of the container, 
said sleeve having walls thin as compared 
with the circular cross-section inclosed 
thereby, of a length greater than its diame 
ter and arranged so as to extend above the 
surface of the liquid, for the purposes de 
scribed. 

13. A vapor electric device comprising an 
evacuated container having a liquid elec 
trode and an unglazed porcelain Wall 
bounding the electrode surface of said 
liquid, for the purpose described 

14. A vapor electric device having an 
electrode chamber and a conducting liquid 
therein, in combination with an unglazed 
porcelain sleeve having thin walls closely 
fitting said chamber and extending a con 
siderable distance above the surface of the 
liquid, for the purpose described. 

ber, mercury therein, and an unglazed por 
celain cylinder having thin walls closely 
fitting said glass chamber and extending 
above the surface of the mercury, for the 
purpose described. 

16. An hermetically sealed glass inclosure 
comprising a body portion of large cross 
section and two downwardly extending elec 
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trode chambers of smaller diameter and of 
greater length than diameter, in combina 
tion with bodies of conducting liquid adapt 
ed to form electrode surfaces at a level con 
siderably below the junction of said down 
wardly extending chambers with said body 
portion, together with protecting sleeves or 
linings of a material free from gas under, 
the conditions of operation and formed and 
proportioned so that the walls thereof are 
thin as compared with the diameter of the 
vapor path therethrough, for the purpose 
described. 

17. A discharge device or interrupter 
comprising an hermetically sealed glass in 
closire comprising a body portion of large 
cross-section and two downwardly extend 
ing electrode chambers of considerably 
smaller diameter and of greater length than 
diameter, in combination with bodies of conducting liquid adapted to form electrode 
surfaces at a level considerably below the 
junction of said downwardly extending 
chambers with said body portion, and pro 
tecting the sleeves or linings of a material 
free from gas under the conditions of op 
eration, formed and proportioned so as 
to protect the walls of said electrode chan 
bers above the electrode surfaces of the said 
bodies of liquid. 

18. A discharge device or interrupter for 
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a capacity circuit, in combination with an 
oil bath, means for heating the same above 
the temperature of its surroundings, and 
means for artificially refrigerating said Sur 
roundings. 

19. A discharge device or interrupter for 
a capacity circuit, in combination with a temperature modifying agent operatively 
related to the latter, and means for con 
trolling the temperature of said agent to 
gether with means for refrigerating the 
surroundings. . 

20. A discharge device or interrupter for 
a capacity circuit, in combination with a temperature modifying agent operatively 
related to the latter, and means for control 
ling automatically the temperature of said 
agent together with means for refrigerating 
the surroundings. 

21. A discharge device or interrupter for 
a capacity circuit, in combination with a temperature modifying agent operatively 
related to the latter, and means for auto 

"riastically applying heat to maintain a de 
15. A discharge device or interrupter si w 

having a cylindrical glass electrodé cham. sired temperature of said agent and means or refrigerating the surroundings. 

for a capacity circuit, in combination with a temperature modifying agent operatively 
related to the latter, and means for main 
taining constant the temperature of said 
agent and means for refrigerating the sur 
roundings. 
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22. The combination with a discharge 
.éircuit, a discharge device or interrupter 
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23. A discharge device or interrupter for 
a capacity circuit comprising a sealed in 
closure having a short body portion of large 
cross section and inclosures of smaller cross 
section intermediate the length and pro 
jecting from the same side of said body 
portion, said inclosures being adapted to 
contain mercury. 

24. A discharge device or interrupter for 
a capacity circuit comprising a sealed in 
closure having a short body portion of large 
cross section and inclosures of smaller cross 
section intermediate the length of and pro 
jecting from the same side of said body por 
tion and adapted to contain similar elec 
trodes. 

25. A discharge device or interrupter for 
a capacity circuit comprising a sealed in 
closure having a short body of large cross 
section and electrode inclosures of smaller 
cross section projecting from said body por 
tion upon the same side thereof, said elec 

trode inclosures containing similar liquid 
electrodes of similar material together with 
similar porcelain cylinders in each for de 
fining the active surfaces of each of said 
liquid electrodes. 

26. A discharge device or interrupter for 
a capacity circuit comprising a sealed in 
closure having a short body portion of large 
cross section and electrode inclosures of 
smallel cross section projecting from said 
body portion upon the same side thereof, 
nercury in each of said electrode inclosures 
and porcelain cylinders in each floating 
upon said mercury electrodes and defining 
the active surfaces of each. 
Signed at New York city, in the county 

of New York, and State of New York this 
28th day of January, A. D. 1905. 

PETER COOPER HEWITT. 
Witnesses: 

GEORGE C. DEAN, 
WM. H. CAPEL. 

25 

30 

35 


