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My invention relates to electric switches 
for the control of high potential circuits and 
an object of my invention is to provide an 
improved construction of switch for this 

5 purpose in which the contacts separate in a 
chamber filled with a suitable gas. 
My invention will be better understoodby 

reference to the accompanying, specification 
and drawings and its scope will be pointed 

10 out in the appended claims. 
In the drawing, Fig. 1 shows a vertical 

section of a switch involving my invention, 
and Fig. 2 is a fragmentary detail on a 
different plane. A tight chamber or recep 

15 tacle 1 is formed by joining together two 
open ended casings 2 and 3. Each casing 
has a flange 4 through which extend secur 
ing bolts 5 for securely clamping the casings 
together, suitable packing being employed 

20 between the flanges to produce a gas, tight 
joint. The casing 2 is preferably lined with 
insulation as shown for example at 6. 
The switch contacts and operating mecha 

nism therefor are mounted upon a bracket 
258 supported as shown from the casing 8, the 

stationary contacts being carried on insulat 
ing pillars 9 secured to the bracket 8 and 
the movable contact 10 and operating mecha 
nism being carried on an insulating pillar 

30 11 also secured to the bracket 8. An operat 
ing rod 12 having a section 13 of insulation, 
as for example wood, actuates the movable 
contact member through a toggle mechanism 
14 in the common and well known manner. 

S5 The switch is preferably provided with arc 
ing contacts 16 with which a blow-out mag 
net 17 is associated. This magnet may be 
of any common form and may be connected 
in the circuit in any one of a variety of ways 

40 well known to those skilled in the art. A 
barrier 18 is shown for shielding the sides 
of the casing from the arc and in the case 
of a multiple phase switch for separating 
the arcing contacts of the different phases 

45 in which case the barrier would preferably 
be tended to separate the main contacts as 
well. 
The operating rod 12 is shown carrying a 

disk 20 between which and the casing 3 is 50 a compression spring 21 for causing a quick 
opening of the switch. Where the rod 12 
passes through the casing 3 a stuffing box 22 
is provided to make the connection gas and 
oil tight. The leads 24 of the switch are 

S5 carried through the bottom of the casing 3 

casing and the connection made tight by 

by means of insulator bushings 25, the bush 
ings being shown secured in the casing by a 
clamp with suitable packing and the leads 
secured in the bushings by cement to pre 
vent the escape of gas or oil from the cham 
ber. The chamber is filled for the most part 
with a gas which has a high dielectric 
strength and good heat conductivity and 
which is not decomposed by the heat of the 
arc between the contacts. Hydrogen has 
been found to be admirably adapted to full 
fill the above conditions. Chlorine has also 
been found to have good interrupting quali 
ties and may be used as the surrounding 
medium but when so used it is essential that 
the insulating parts contain no moisture 
that is, they cannot be of cellulose material 
unless the material is impregnated with a 
substance not attacked by chlorine or hydro 
chloric acid. The gas is preferably confined 75 
under pressure, good results having been ob 
tained with a pressure of about thirty 
pounds to the square inch. To facilitate 
sealing the chamber against leakage of gas 
at the various openings therein and particu 
larly for the purpose of providing a means 
for visibly indicating the presence of a leak 
should such occur, the lower portion of the 
chamber is filled with a liquid 26, as for ex 
ample oil, carbon tetrachloride, or mercury. 
It will be noted that the walls of the upper casing 2 project down into the lower casing 
3 so that in case a leak should develop at 
the joint between the two casings consid 
erable liquid would have to escape before the 
the level was lowered sufficiently to permit 
the gas to escape. A valve 27 is secured in 
the bottom of the casing 3 to which valve 
the gauge 28 may be detachably connected. 
Pipe 29 controlled by the valve 30 extends 
through the side of the same casing, the 
inner end of this pipe being turned at right 
angles and being of sufficient length to reach 
above the oil surface, as shown by dotted 
lines on the drawing. In order that the 
inner end of this pipe may normally be kept 
below the liquid surface to facilitate the de 
tection of a leak in the valve 30, the pipe 
is rotatably mounted in the wall of the lower 
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means of a stuffing box. 31. The entire cham 
ber and mechanism therein is shown sup 
ported by a bracket 32 secured to the lower 
E 3. For inspecting or repairing the 
SW it is necessary only to remove the lo 



2 

bolts 5 from the flanges 4 and lift of the 
upper casing 2. 

in order completely to fill the chamber 
with gas when the apparatus is initially set 

s 

O 

5 

up and to refill the same after being opened 
for inspection or repair suitable means must 
be provided for first expelling substantially 
all of the air contained in the chamber. 
This is made possible by the tube 35 which 
asses up through a stuffing box 36 in the 
o of the chamber. The upper end of this tube has a cap 37, see Fig.2, forming 

a valve which when the tube is lowered en 
gages a gasket 88 on the seat 39, shown in tegral with the stuffing box. The passage 
through the tube opens laterally just under 
the valve 37 and in order that as little air be 
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left in the chamber as possible the top there of is provided with an upward projection 
40 forming an inverted sump into which the 
valve may be pushed while oil is being intro 
duced into the chamber through pipe 29 to 
expel the air. When the oil reaches the top 
and begins to flow down through the tube 
35, the tube is lowered as far as possible, 
the valve 37 thus sealing the opening 
through the tube. The gauge 28 may then 
be removed and the oil allowed to escape 
through tube 29 and valve 30 while hydrogen 
is admitted through the valve 27. When 
the oil level is lowered to the desired height 
which for instance may be determined by the 
angular position of the pipe 29 when gas 
begins to come out with the oil, the valve 
30 is closed and the desired pressure of gas 
introduced through the valve 27. Obvi 
ously it is not material through which of the 
valves 27 or 30 the oil is withdrawn and the 
gas is admitted. It may be found more con 
venient in the final filling of the chamber 
with gas under pressure to introduce the gas 
through valve 30 so that the pressure may 
be read on the gauge 28. 
Where the gas used is hydrogen or chlo 

rine no provision need be made for the es 
cape of gas generated by the operation of 
the switch, as is the case for example with 
present oil switches, since at ordinary inter 
ruptions there is no permanent dissociation 
of the hydrogen or chlorine nor combination 
with any other element to form a gas. An 
increase of pressure is of course produced 
by the heat expansion of the gas but this 
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returns to the original value as the gas 
cools. 
To provide against the formation of ex 

cessive pressures due to heat expansion of 
the enclosed gas when abnormally heavy 
currents are interrupted I have provided 
a cushion tank 42 connected with the cham 
ber 1 by means of a pipe 43 which is con 
trolled by a valve 44. The pipe 43 may be 
securely fastened into the bottom of the 
E. 3 as by welding and may be of such 
length within the chamber as to just reach 
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above the level of the oil. The principal 
function of the valve 44 is to isolate the 
cushion tank during the process of expelling 
air from the E. and filling the same 
with gas. 
I do not claim broadly as my invention 

an electric switch whose contacts are en 
closed in a chamber filled with hydrogen, 
such invention being described and claimed 
in the copending application of Chester W. 7 
Rice, Serial No. 699,660, filed March 17, 
1924 and assigned to the same assignee as the present application. 
While I have described only one embodi 

ment of my invention, I do not wish to be 
limited to the particular form shown and 
described as it will be apparent that many 
modifications therein may be made with 
out departing from the scope of my inven 
tion as set forth in the appended claims. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is 
1. An electric switch comprising a fluid 

tight chamber containing a gas under pres 
sure, switch mechanism mounted in the 
chamber and comprising contacts separable 
in the gas, contact connection and a switch 
operating member extending through the 
lower portion of the chamber and a liquid 
in the chamber for indicating a leak therein 
around the connections and member, said chamber comprising a one-piece receptacle 
whose mouth is submerged in the liquid. 

2. An electric switch comprising a cham 
ber having Switch contacts mounted therein 10 
and containing a gas under pressure, said 
chamber being formed of an upper and a 
lower casing, means for securing said cas 
ings tightly together, and a sealing liquid in 
said lower casing, the mouth of said upper 10: 
casing extending within said lower casing 
and below the level of the liquid therein. 

8. An electric switch having a chamber 
adapted to enclose a gas under pressure com 
prising a lower casing, switch mechanism 11 
supported thereby, an operating member 
therefor passing through said casing, a seal 
ing liquid in said lower casing, an upper in 
verted casing for enclosing said mechanism 
and having its mouth extending below the 11. 
level of said liquid, said casings having co operating flange portions whereby they may 
be secured tightly together. 

4. An electric switch comprising relatively 
novable contacts and operating mechanism. 12 
therefor, a lower casing for supporting said 
contacts aud operating mechanism, current leads and an operating member passing through said casing, an imperforate upper 
casing enclosing said contacts and operating 12. 
mechanism and secured to said lower casing, 
a sealing liquid in said lower casing extend 
ing above the mouth of said upper casing, 
and means extending through said lower cas. 
ing for introducing and withdrawing gas. 
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5. An electric switch comprising a fluid 
tight chamber containing gas under pressure, 
switch elements therein, a pipe extending. 
through the lower portion of said chamber 

5 and a sealing liquid in the lower portion of 
said chamber, said pipe having an offset por 
tion whereby by giving the pipe an angular 
movement the inner end may be raised above 
the level of the liquid or depressed below the 

10 same. . 
6. An electric switch comprising a fluid 

tight chamber, switch elements therein, 
means for introducing a liquid into said: 
chamber to fill the same, means for permit 

5 ting the escape of air therefrom when said: 
liquid is introduced comprising a tube slid 
ably mounted in the bottom of said chamber 

and adapted to reach to the top thereof, said 
liquid being removable to a normal level to 
form a seal, a valve seat beneath the normal 20 
level of said liquid, and a valve on said tube 
Epted to engage said seat and close said 
An electric switch comprising a fluid 

tight chamber containing a gas under pres- 25 - 
sure, switch elements mounted in said cham 
ber, a separate fluid tight expansion cham 
ber for the expanded gas from said first. 
chamber and means providing a communica 
tion between said chambers. 3. 
... In witness whereof, I have hereunto set 
Imy hand this 15th day of March, 1924. 

JOHN D. HILLIARD. 

CERTIFICATE OF CORRECTION. 
Patent No. 1,706,782. Granted March 26, 1929, to 

JOHN D. HILLIARD. 
It is hereby certified that error appears in the printed specification of the 

above numbered patent requiring correction as follows: Page 2, line 92, claim 
1, for the word "connection" read "connections"; and that the said Letters Pat 
ent should be read with this correction therein that the same may conform to 
the record of the case in the Patent Office. , 

signed and sealed this 23rd day of April, A. D. 1929. 

(seal) M.J. Moore, 
Acting Commissioner of Patents. 

  


