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My invention relates to electric circuit inter 
rupters, more particularly to high voltage circuit 
interrupters of the gas-blast type wherein a gas 
blast is directed across the arc upon opening of 
the circuit, and has for its principal object the 
provision of an improved circuit interrupter of 
the aforesaid type which shall be compact in de 
sign, rugged in construction, and efficiently in 
Sulated for high voltages. 

My. invention will be more fully set forth in 
the following description referring to the accom 
panying drawing, and the features of novelty 
which characterize my invention will be pointed 
Out with particularity in the claims annexed to 
and forming a part of this specification. 

Referring to the drawing, the single figure 
thereof is an elevational view partly in section of 
a high voltage gas-blast circuit interrupter em 
bodying my invention. 

Heretofore high voltage gas-blast circuit in 
terrupters have been proposed wherein a sup 
porting insulator carries the mechanism for 
actuating the movable contact structure, the 
switching or blast chamber and the stationary 
contact structure being mounted above said 
mechanism. This arrangement, however, in 
Wolves comparatively large dimensions, particul 
larly in height, for voltages of the order of 100 
and 200 kv. 
In accordance with my invention, the height of 

the structure and the consequent size are re 
duced by locating the contact actuating means 
as for example a cylinder and piston wholly or 
partially within the supporting insulator and by 
designing the supporting insulator as a bushing 
of the type adapted to contain an efficient in 
sulating liquid, as oil. 

Referring more particularly to the drawing, 
there is illustrated a gas-blast circuit inter 
rupter comprising a storage reservoir for the 
supply of compressed gas mounted so as to sup 
port the vertically arranged circuit interrupting 
structure having the stationary contact structure 
2 at its upper end. The contact 2 is electrically 
connected to the terminal 3, the terminal struc 
ture including a contact supporting end. plate 
4 which is carried at the upper end of a cylin 
drical insulator 5 of ceramic material. 
The other terminal 6 is electrically connected 

in the circuit in a manner hereinafter "described 
and is mounted on an intermediate conducting 
housing structure 7 which supports the insulator 
5 as illustrated. The structure T is in turn car 

ss ried by the high voltage cylindrical or shell-like 

(C. 200 148) 
insulator 8 of ceramic material which is mounted 
on the upper portion of the gas reservoir . 
The movable contact structure coacting with 

the contact 2 comprises a rod contact 9 adapted 
to engage at its contact portion 0 the inner con 
tact surface of the nozzle-shaped contact 2. At 
the lower end of rod contact 9 is mounted a pis 
ton f movable within an operating cylinder 2 
depending from the structure 7. For the purpose 
of synchronizing the individual phases of a mul 
tiphase circuit interrupter, the rod contact 9 is. 
provided with gear teeth f3 coacting with pinion 
14 connected to an actuating shaft 5 common to 
the other phases. 
The cylinder 2 in the present instance is 

mounted within and concentrically of a second 
cylinder 6 which is insulated at 6' with respect 
to the structure 7 and carries at its lower end in 
alinement a current transformer 7 closing that 
end of the cylinder. As illustrated, the current 
transformer extends within the gas reservoir 
and is housed in a metallic casing 8 welded or 
otherwise Suitably secured to the reservoir cas 
ing f. If desired, the outer cylinder 6 and cur 
rent transformer may be covered with a layer 
of suitable insulating material as paper impreg 
nated with a synthetic resin. 
The concentric tubes 2 and 6 comprise the 

Current conductors to the current transformer, 
the tube 6, which is electrically connected at 9 
to the terminal 6, forming the supply conductor 
to one terminal (not shown) of the current 
transformer, and the inner conducting cylinder 
2 forming with connection 2' a supply conduc 

tor to the other terminal (not shown) of the cur 
rent transformer. With this concentric Conduc 
tor arrangement the electro-dynamic forces are 
balanced. 
The cylinder f2 which is electrically connected 

to the intermediate conducting structure is 
electrically connected to the movable rod con 
tact 9 through the wiping contacts 20. Accord 
ingly, in the closed circuit position illustrated the 
circuit between the main terminals 3 and 6 com 
prises the stationary contact structure 2, mov 
able rod contact 9, wiping contacts 20, conduct 
ing structure 7, inner conducting cylinder 2, 
current transformer 7, outer conducting cylin 
der 6, and terminal connection 9. 
The opening mechanism for the circuit inter 

rupter comprises valve structure 2 and the main 
gas conduit 22 for controlling the admission of 
gas from the reservoir to the switching or blast 
chamber 23 which is formed within the insulator 
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5 by a tubular insulating member 24 of strong 
fibrous material. The insulating cylinder men 
ber 24 which is interposed between the intermedi 
ate structure 7 and the upper stationary struc 
tures 2 and 4 is adapted to relieve the outer com 
paratively brittle insulating shell 5 of stresses in 
cident to the circuit interrupting operation. For 
inSuring that the main loads are taken off the 
insulator 5 and are borne by the insulating tube 
24, a resilient connection such as a gasket of 
suitable material may be provided at 5' between 
the insulator 5 and plate A. Since the tube 24 
is rigidly secured as illustrated to the parts A 
and , the load stresses are transmitted directly to 
the mounting at through said tube. For the 
purpose of more efficiently insulating the afore 
said structure for high voltage operation, the 
annular space between the insulators 5 and 24 is 
filled. With a high grade insulating oil 25. 
In effecting the circuit opening operation, a 

valve 26 of the valve structure 2 is opened by 
upward pressure from any suitable meanS, a. 
manual or remote controlled electrical device be 
ing contemplated for operating the opening Valve. 
Immediately upon opening the valve the pressure 
at the underside of the piston 27 is relieved and the 
pressure of the gas within the reservoir acting 
On the piston causes it to open quickly against the 
bias of its closing spring 28. It Will be under 
stood that with the piston 22 normally closed as 
indicated, the gas pressure on opposite Sides of 
the piston tends to equalize by reason of a Small 
bleed vent (not shown) admitting gas under pres 
Sure to the lower side of piston 2. The piston 27 
is guided for reciprocal movement. On a stationairy 
member 29, in which is disposed a spring 30, tend 
ing to close the valve 26. Communication be 
tween the main valve housing of the structure 26 
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and the pressure-relief passage controlled by valve 
26 is by way of ports 3 which are closed by the 
pistOn 27 when the same is moved to its fully open 
position. Accordingly, after a single operation of 
the valve 26, resulting in opening of valve 27 
and gas discharge from the reservoir through the 
conduit 22, the valve 27 is closed under bias of 
Spring 28 in readiness for another operation. 
The gas discharge from the reservoir not only 

fills the chamber 23 with gas under pressure in 
readiness to exhaust through the nozzle contact 
2 upon withdrawal of the rod contact 9, but also 
acts on the upper side of contact piston by way 
of port 9. Accordingly, coincident with down 
ward movement of the rod contact 9 under the 
influence of the gas pressure acting on piston , 
the gas-blast is directed from the chamber 23 
radially across the arc and through the nozzle 
contact 2. 
The nozzle-like passage formed by the contact 

2 may exhaust into a muffler arrangement com 
prising a plurality of stacked and Spaced rings 32 
mounted on the terminal conductor 4 and dis 
posed within an inverted or dome-like casing 33 
communicating with atmosphere through an an 
nular passage 34. 
The circuit closing operation is effected merely 

by admitting gas under pressure to the lower side 
of the piston . This is accomplished in the 
present instance by means of a Valve 35 control 
ling the admission of gas from reservoir to the 
conduit 36 which is connected at 37 so as to be in 
communication with the annular Space between 
the cylinders 2 and 6. The cylinder 2 which 
is open at its lower end, therefore is in com 
munication with the source of gas pressure when 
valve 35 is opened, resulting in upward movement 

2,071,965 
of the pistOn and closing of the rod contact 
9. The concentric cylinders f2 and 6 therefore 
serve two main purposes, namely that of provid 
ing conducting leads for the current transformer 
AE and that of providing a simplified gas con 
duit to the closing side of the piston . 
AS in case of insulator 5, the insulator 8 is pro 

tected from Operating stresses by means of a 
strong insulating cylinder 38 disposed between 
the intermediate structure 7 and reServoir f. A 
resilient gasket may likewise be provided at 8' be 
tWeen the insulator 8 and structure . The in 
Sulator 38, including the casing 8 extending into 
the reservoir, is filled as illustrated with oil or 
other suitable insulating liquid 39 so that the 
current transformer and associated conductors 
are adequately insulated. The annular space be 
tween the insulators 8 and 38 is connected to at 
nosphere as at 8. 
The main gas conduit 22 comprises an inter 

Inediate insulating section having a strong inner 
insulating cylinder 40 and an outer ceramic insul 
lator 4 f. For the purpose of simultaneously sup 
plying gas to Similar circuit interruptel units, 
the aain conduit 22 may be connected as at 22' 
to the gas conduits of the other units. 

It should be understood that my invention is 
not limited to specific details of construction and 
arrangement thereof herein illustrated, and that 
changes and modifications may occur to one 
skilled in the art. Without departing from the 
Spirit of my invention. 
What I claim as new and desire to Secure by 

Letters Patent of the United States, is: 
1. An electric circuit interrupter comprising a 

Source of fluid pressure, a high voltage shell 
like insulator mounted in vertical position, rela 
tively movable contact structure and means 
forming a switching chamber for said contact 
structure mounted at the upper end of said in 
Sulator, contact actuating means including a 
piston and cylinder eXtending Within and lon 
gitudinally of said insulator, a second cylinder 
of larger diameter arranged concentrically of 
said piston cylinder, the space between said cyl 
inders forming a fluid passage to said piston, 
and means for admitting fluid under pressure 
from said source to said space at one end of 
Said high voltage insulator. 

2. An electric circuit interrupter of the gas 
blast type comprising relatively movable contact 
Structure, contact actuating means including a 
piston and cylinder, a second cylinder of larger 
diameter arranged concentrically of Said first 
named cylinder, said cylinders being of conduct 
ing material, and a current transformer elec 
trically connected to said contact structure 
through said cylinders. 

3. An electric circuit interrupter of the gas 
blast type comprising a high voltage insulator, 
relatively movable contact structure mounted on 
said insulator, contact actuating means includ 
ing a piston and cylinder extending within and 
longitudinally of said insulator, a second cylinder 
of larger diameter arranged concentrically of 
said first-named cylinder, said cylinders being 
Of conducting material, and a current trans 
former in a linement With said cylinders and 
electrically connected through the same to said 
Contact structure. 

4. An electric circuit interrupter of the gas 
blast type comprising a compressed gas supply 
reservoir, a high voltage insulator mounted on 
said reservoir in vertical position, relatively mov 
able contact structure and means forming a 
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Switching chamber for said contact structure 
mounted at the upper end of said insulator, con 
tact actuating means including a piston and cyl 
inder extending within and longitudinally of said 
insulator, a second cylinder of larger diameter 
arranged concentrically of said piston cylinder, 
the Space between Said cylinders communicat 
ing with the interior of said piston cylinder, 
means for admitting gas under pressure from 
Said reservoir to said Space and to said switch 
ing chamber for effecting circuit controlling op 
erations, and a current transformer depending 
Within said reservoir and electrically connected 
to Said contact structure through said cylinders. 

5. An electric circuit breaker comprising rela 
tively movable contact structure, an insulating 
Supporting structure therefor comprising a cyl 
inder composed of mechanically strong fibrous 
insulating material, an insulating shell of ce 
ramic material of larger diameter disposed con 
centrically of said cylinder, the annular space be 
tween said cylinder and shell containing an in 
sulating fluid, a mounting for said insulating 
supporting structure to which said cylinder is 
secured at one end, and resilient means inter 
posed between said mounting and shell arranged 
with respect to said cylinder so that all load 
- esses are taken by said cylinder. 

6. An electric circuit breaker comprising rela 
tively movable contact structure, an insulating 
housing for said structure comprising a cylinder 
of mechanically strong fibrous insulating mate 
rial, an insulating shell of ceramic material of 
larger diameter surrounding said cylinder, an 
insulating oil in the space between said cylinder 
and shell, and a mounting at one end of said in 

3 
Sulating housing to which said cylinder is rigidly 
secured, said shell resiliently connected with re 
Spect to said mounting so that all load stresses 
are transmitted to said mounting by Said rigidly 
Connected cylinders. 

t. An electric circuit breaker comprising rela 
tively movable contact structure, operating 
mechanism therefor, a pair of insulating hous 
ings for said contact structure, metallic housing 
Structure for said operating mechanism inter 
mediate said insulating housings, each insulat 
ing housing comprising a cylinder of mechani 
cally strong fibrous material rigidly secured at 
One end to said housing, and an insulating shell 
of Ceramic materiai of greater diameter Sur 
rounding Said cylinder, the Space between Said 
Cylinders and shells containing an insulating liq 
ud, and resilient means for cushioning said ce 
ranic shells With respect to Said metallic struc 
ture arranged so that all load stresses are trans 
mitted to said housing structure by said cyl 
inders, 

8. A high voltage electric circuit breaker con 
prising relatively movable contact structure, a 
tubular supporting housing for said structure, 
a current transformer mounted in said housing, 
and means connecting the high voltage primary 
of Said current transformer in series with said 
contact structure, comprising a pair of concen 
trically arranged conductors directly connecting 
said contact structure and current transformer, 
said concentrically arranged lead conductors ex 
tending longitudinally and concentrically of said 
tubular housing. W 
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