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COMPRESSED AR, CIRCUT BREAKER 
Leon R. Ludwig, Forest Hills, and Benjamin P. 
Baker and James M. Cumming, Turtle Creek, Pa, assignors to Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa., 
a corporation of Pennsylvania 
Application March 31, 1942, Serial No. 437,010 

(C. 200-148) 20 Claims. 
The invention relates to circuit breakers and 

more particularly to fluid blast circuit breakers of 
the fluid pressure operated type. 
An object of the invention is the provision of 

an improved porcelain-clad compressed gas oper 
ated circuit breaker having a porcelain enclosed 
movable disconnect contact member. 
Another object of the invention is the provi 

Sion of a porcelain-clad compressed gas operated 
circuit breaker having an interrupting element 
and a movable arcing contact member which 
after arc extinction moves out of the interrupter 
into a porcelain enclosed disconnect chamber to 
introduce a disconnecting gap in the circuit. 
Another object of the invention is the provision 

of a circuit breaker as described in the preceding 
paragraph, wherein the disconnect chamber is 
formed by a hollow supporting insulator which 
supports the interrupting element, and the pas 
Sage or chamber of the insulator serves as a gas blast passage. 
Another object of the invention is the provi 

sion of a compressed air circuit breaker pole unit 
having a single operating cylinder and piston for 
first drawing an arc in the interrupting element 
and then inserting a porcelain enclosed discon 
necting gap in series with the interrupter. 
Another object of the invention is the provi 

sion of a compressed air circuit breaker pole unit 
having a simple operating mechanism compris 
ing a single unitary casting formed to provide an 
operating cylinder, and an air blast passage for 
the arc extinguishing blast. 
Another object of the invention is the provi 

Sion of a compressed air operated circuit breaker 
With an air control System including simple dump 
Valve mechanism comprising a single valve mem 
ber operated by the opening and closing air to 
dump air from the cylinder in front of the mov 
ing operating piston to atmosphere to facilitate 
high speed closing-opening operation and high 
Speed reclosing operation. 
Another object of the invention is the provi 

Sion of a circuit breaker having a dump valve as 
described in the preceding paragraph, wherein 
the single piston type valve element has different 
pressure reactive areas to cause an opening oper 
ation to take precedence over a closing operation 
in case of conflicting impulses. 
Another object of the invention is the provi 

sion of a compressed air circuit breaker that is 
simple, fast and reliable in operation and inex 
pensive to manufacture. 
The novel features that are considered char 

acteristic of the invention are set forth in par 
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ticular in the appended claims. The invention 
itself, both as to structure and operation, to 
gether with additional objects and advantages 
thereof, will be best understood from the follow 
ing detailed description of several embodiments 
thereof when read in conjunction with the ac 
companying drawings, in which: 

Figure 1 is a front elevational view, partly in 
section, of a three-pole circuit breaker embody 
ing the features of the present invention; 

Fig. 2 is a side elevational view, partly in sec 
tion, of the circuit breaker; 

Fig. 3 is a sectional view, on an enlarged scale, 
of one of the pole unit operating mechanisms and 
the dump valve thereof; 

Fig. 4 is a botton view of the mechanism shown in Fig. 3; and 
Fig. 5 is a Sectional view showing a modifica 

tion of the dump valve mechanism. 
Referring to Figure 1 of the drawings, the 

three-pole circuit breaker has three circuit inter 
rupting pole units 9 which are mounted in spaced 
relation on a structural supporting frame ii. 
The three-pole units are of identical construction 
and each unit comprises three hollow support 
ing insulators 3, 5 and T secured to the frame 
in triangular spaced relation and rising Wertically 
therefrom. Supported on the upper end of the 
insulators is a casing 9 for housing the contact 
operating mechanism more clearly shown in Fig. 
3. The casing 9 supports a hollow insulator 2 
which, in turn, supports a circuit interrupting 
element or arc extinguishing structure 23. A 
hollow insulator 25 extends upwardly from the 
arc extinguishing structure 23 and has a metallic 
terminal cap 27 secured on its upper end, and 
this cap forms the upper terminal of the pole 
unit. A stationary contact member 29 extends 
downwardly from the terminal cap 27 into the 
arc extinguishing structure 23. A cooperating 
movable contact member 3 coacts with the Sta 
tionary contact member 29 and extends downw 
wardly through the arc, extinguishing structure 
23 and through the passage of the hollow Sup 
porting insulator 2. The lower end of the con 
tact member 3 extends into the casing 9 and 
is connected to an operating piston of the Oper 
ating means as shown in Fig. 3. 
The movable contact member 3 functions as 

the arcing tontact and also as a disconnecting 
contact member as will be described hereinafter. 
The contact member 3 is electrically connected 
by means of a resilient multiple finger contact 
assembly 33 (Fig. 3) and through the operating 
cylinder casting, which is of conducting mate   



2 
rial, to a terminal 35 which is secured to a pro 
jection 36 (Fig. 3) on the lower end of the cylin 
der casting and projects outwardly from the 
casing 9. 

Extinction of arcs drawn by the movable con 
tact nember 3 takes place in the chamber of 
the-arc extinguishing structure 23 and is ac 
complished by a blast of compressed gas, in 
this instance compressed air, directed through 
the passage of the hollow insulator 2 to the arc 
extinguishing structure 23 and the current arc. 
The arc extinguishing structure 23 is of the 
radial blast type generally similar to the Struc 
ture disclosed in the copending application of 
L. R. Ludwig and B. P. Baker, Serial No. 373,856, 
filed January 9, 1941, U. S. Patent 2,313,159 is 
sued March 9, 1943, and assigned to the assignee 
of the present invention. 
The arc extinguishing structure comprises a 

pair of metallic flanged end members 3 and 
39, the lower member 39 being secured to the 
insulator 2 i 
through which the contact member 3 extends 
and also through which gas may flow from the 
passage of the hollow insulator. The upper 
flanged end member 37 supports the insulator 
25 and has a central opening through which the 
stationary contact extends. Disposed between 
the members 3 and 39 are a plurality of baf 
fle members 4 ?, 43 and 45 of insulating mate 
rial, each of which has a central opening there 
through. The upper baffle member 4 has a 
central recess adjoining the central opening 
thereof. This cooperates with an air flow direc 
tor surrounding the end of the Stationary Con 
tact to direct the blast of air radially to the arc 
which plays through the central orifice in the 
baffle member 4 f. The space between the 
flanged end member 37 and the upper baffle 
menber 3 is connected with the chamber 
formed by the lower fiange member 39 by a 
plurality of tubular members it which also serve 
to space the baffle members apart. Compressed 
air can thus flow from the passage of the hol 
low insulator 2 through the tubular members 
47 through the chamber provided between the 
upper flange member 3 and the baffle member 
4, where it is then directed radially inwardly 
toward the central orifice in the upper baffle 
member 42. This flow of compressed air radi 
ally inwardly with high velocity subjects the arc 
playing within the central orifice to a strong 
de-ionizing influence as the stream of com 
pressed air is turned from its radially inward 
direction to a direction parallel with the arc as 
the discharge takes place through the central 
orifice. The direction of blast air flow in pass 
ing through the orifice changes direction and 
flows radially outwardly in the space between 
the upper baffle member 4 and the central baf 
file member 43. The arc is thus quickly extin 
guished in the arc extinguishing structure by 
the deionizing and extinguishing action of the 
air blast. 

Fluid under pressure, in this instance com 
pressed air, for extinguishing the arcs and also 
for operating the contact members is stored in 
a common reservoir or tank 5 motinted within 
the frame ff. Compressed air is stored and 
maintained at a predetermined pressure in the 
tank 5f by a suitable motor driven compressor 
unit (not shown). 
Each movable contact 3 of the three-pole 

breaker is operated to open and closed circuit 
position by an individual compressed air oper 
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2,342,809 
ating mechanism comprising a double acting pis 
ton 53 (Fig. 3) movable vertically in a relatively 
long operating cylinder 55 which is formed in 
a metal casting 57, there being an individual 
cylinder casting 57 and compressed air operat 
ing piston 53 for each of the three novable con 
tact members 3f. Each contact operating mech 
anism is mounted within its corresponding cas 
ing 9, and the three operating pistons 53 are 
adapted to be operated simultaneously to open 
or close the breaker by compressed air from the 
tank 5, the flow of compressed air for opening 
and closing the three poles of the circuit breaker 
being controlled by a single opening valve mech 
anism 59 and a single closing valve mechanism 
6 (Fig. 1). 

Referring to Fig. 3, the cylinder casting 57 
has an air blast tube 63 formed integral there. 
with communicating at its lower end with the 
passage through the hollow insulator 3 and 
communicating at its upper end with the pas 
Sage of the hollow supporting insulator 2A, this 
tube and the aforementioned passages through 
the insulators 3 and 2 forming a path for the 
blast of compressed air which is directed to the 
arc extinguishing structure during circuit open 
ing operations. 
A separate air blast valve, indicated generally 

at 6 (Figs. 1 and 2), is provided for each of the 
three pole units of the circuit breaker. Each 
blast valve 6 includes a housing, the lower end 
of which is connected by a pipe 69 to the air res 
ervoir tank 5. The upper end of the blast valve 
housing is connected by a short section of pipe 

to the passage of the hollow supporting insu 
lator 3 of its corresponding pole unit. The valve 
element 73 (Fig. 1) within the blast valve hous 
ing is connected by means of a rock shaft 75 
and a rocker arm 77 to a blast valve operating 
piston 9 disposed in a blast valve operating cyl 
inder 8. The blast valve is biased to closed 
position by a spring 82 disposed in the valve 
operating cylinder 19, and is adapted to be op 
erated to open position by compressed air from 
the pipe 69 upon opening of a pilot valve con 
trolled by an electromagnet or solenoid 83. The 
three blast valve controlling solenoids 83 are elec 
trically connected in parallel and arranged to 
be operated simultaneously with the operation of 
the opening valve mechanism 59, so that the 
blast air is directed to the arcs during the open 
ing Operation of the breaker. The center pole 
blast valve mechanism is preferably interlocked 
with the opening valve mechanism by means of 
an interlock 85 so as to prevent operation of the 
Opening valve mechanism 59 in the event that 
the blast valves fail to operate. 
In accordance with the present invention, the 

contact member 3 functions both as an arcing 
contact and as a disconnecting contact member 
for inserting a relatively long and safe gap in 
the circuit after extinction of the arc upon each 
circuit operating operation. When the piston 
53 is moved downwardly by compressed air to 
Open the circuit breaker, it moves through a rela 
tively long stroke. During the initial portion of 
this stroke an arc is drawn in the upper sec 
tion of the arc extinguishing structure 23 and is 
quickly extinguished in the chamber of the arc 
extinguisher by the blast of compressed air di 
rected to the arc. After arc extinction, the mov 
able contact member 3 continues its downward 
movement and is moved out of the arc extinguish 
ing structure 23 and a considerable distance down 
into the passage of the hollow supporting insu 
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lator 2 to the open position shown in Fig. 2, 
thereby insering a disconnecting gap in series 
with the interrupting element 23. This discon 
necting gap is capable of withstanding high volt 
ages. It will be noted that the disconnecting 
contact member. 3 and the disconnecting gap 
are totally enclosed by the supporting insulator 
2f, and thus provides a very desirable feature 
which makes the circuit breaker particularly suit 
able and safe for outdoor application. 

Referring to Fig. 3, the movable contact mem 
ber 3 is of tubular construction and the lower 
end thereof is secured in an opening provided 
in the operating piston 53. The Operating pis 
ton is also provided with a substantially square 
babbitted opening (not shown), in alignment with 
the tubular contact member 3, for engaging a 
centrally disposed twisted square rod 87 which 
is rotatably mounted in a bearing provided in 
the lower portion of the lower cylinder head 89 
secured to the bottom of the casting 57. The 
tWisted square rod extends throughout the en 
tire length of the operating cylinder and the lower 
end thereof has a crank arm 9 secured there 
to which is connected by means of a linkage 93, 
95 and 37 (Fig. 4) to a rod 99 (Fig. 3). The rod 
99 is suitably connected to a conventional multi 
pole auxiliary switch (not shown). The operat 
ing piston 53 and the tubular contact member 3 
slide telescopically on the twisted square rod 
as the piston is moved upwardly and downwardly 
in the operating cylinder, and this movement, 
due to the square operating in the piston and the 
twisted construction of the rod, causes the rod 
8 to be rotated upon movement of the piston. 
This rotary movement of the rod 8 operates 
the auxiliary switch through the agency of the 
inkage 93, 95, 97 and 39. 
In order to facilitate high speed closing-open 

ing operation and high speed reclosing operation 
of the circuit breaker, the air in the cylinder 
ahead of the direction of movement of the piston 
must be exhausted to atmosphere so that, it will 
not retard movement or reversal of the operat 
ing piston. in accordance with the present in 
vention, this is accomplished by means of a sim 
ple automatic valve device indicated generally 
at 03 (Fig. 3). The valve device 3 comprises 
a housing formed in two separate sections 05 
and 0 which are secured to a flattened surface 
formed on the cylinder portion of the casting 
57. A single unitary slide valve member 99 is 
disposed for vertical siding movement in aligned 
vertical passages provided in the valve housing 
sections 05 and C7. An air passage formed 
in the upper end of the operating cylinder cast 
ing leads to the upper end of the operating cyl 
inder 55 and is connected by a short section of 
pipe if 3 to a passage 5 provided in the valve 
housing section 05. An inlet port and an 
atmosphere exhaust port 27 communicate with 
the passage if 5. The inlet port is connected by 
a pipe if 9 and by the passage through the hol 
low insulator to an opening air manifold pipe 
f2 (Fig. 1) common to the three pole units of 
the circuit breaker. The compressed air for pro 
ducing simultaneous opening operation of the 
three movable contact members 3 f is adapted to 
flow through the opening air manifold 2 and 
through the three hollow insulators 5, pipes 9 
and inlet polts to the upper ends of the three 
operating cylinders 55. The opening air mani 
fold 2 is connected by a pipe 23 to the single 
opening valve mechanism 59, and this valve 
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mechanism is is, in turn, connected by a pipe 
25 to the air rescrvoir tank 5. 
An air passage 29 formed in the lower end of 

the cylinder casting 57 communicates with the 
lower end of the operating cylinder 55 and is con 
nected through a short section of pipe 3 to a 
passage 3 formed in the lower section O of the 
automatic valve housing. The passage 33 con 
municates with an inlet port S and also with 
an exhaust port 37 formed in the section of of the valve housing. 
The inlet port 35 is connected by a pipe 3 

and by the passage through the supporting in 
Sulator to a closing air manifold pipe 39 (Fig. 
1) common to the three pole units of the circuit 
breaker. The closing air manifold pipe 39 is 
connected by a pipe 4 to the closing valve mech 
anism and this valve mechanism is, in turn, 
nected by pipe 43 to the air reservoir tank 
The single slide valve member 09 is pneumati 

cally operated by the opening and closing air, and 
functions to automatically control opening and 
closing of the inlet and exhaust ports for each 
end of the operating cylinder. The waive member 
09 has & piston element, 4 threadedly nourated 

ton each end thereof, these piston elements being 
slidably mounted in the aligned vertical passages 
of the housing secticias 35 and 30. The con 
necting rod portion of the valve member Gs ex 
tends between the valve housing sections is and 
iG and slides through a sleeve 49 loosely dis 
posed between the two housing sections 05 and 

7. Washers 5 are interposed between each 
end of the sleeve 9 and the corresponding hous 
irig sections 05 and it, the stein or connecting 
rod of the valve being slidable through the wash 
ers. The overall length of the sleeve 49 plus 
the Washers 5 is slightly less than the distance 
between the opposed portions of the valve hous 
ing sections fos and for so that the sleeve and 
washers are movable vertically a limited amount 
between the housing sections. A compression 
spring 53 encircles the sleeve 49 and the oppo 
site ends of the spring bear against the loosely 
mounted washers 5. The sleeve 39 and wash 
ers 5 serve to init upward and downward 
movement of the valve member 29 and the 
Spring 53 acts to absorb the kinetic energy of 
the valve member at the ends of its stroke. 
When compressed air fiows through the pipe 
9 to open the circuit breaker, the pressured air 

acting on the upper piston element 47 of the 
autoimatic valve member C9 pushes the valve 
member downwardly to its lower position. When 
the automatic valve member 47 is thus pushed 
downwardly to its lowerinost position, the upper 
piston element 47 thereof opens the inlet port 
i? to admit compressed air to the upper end of 
the Operating cylinder, and closes the correspond 
ing exhaust port 2 of the upper end of the 
cylinder. At the same time the lower piston ele 
ment 47 opens the exhaust port 3 of the lower 
end of the cylinder and closes the inlet port 35 
of the lower end of the cylinder. Opening of the 
exhaust port 3 connects the lower end of the 
operating cylinder to atmosphere through this 
port, so that air below the operating piston is 
exhausted to atmosphere and cannot retard open 
ing movement of the circuit breaker. 

Conversely, when compressed air flows through 
the pipe 36 to close the breaker, the pressure air 
acting on the lower piston element f47 of the 
automatic valve member 09 moves the valve 
member to its uppermost position as shown in   



4. 
Fig. 3. when the valve member 109 is moved to 
its uppermost position, the lower piston element 
i47 thereof opens the inlet port 35 to admit 
compressed air to the lower end of the operating 
cylinder, and closes the exhaust port 37 of the 
lower end of the cylinder. At the same time the 
upper piston element 47 of the automatic valve 
member opens the exhaust port 2 for the upper 
end of the cylinder and closes the inlet port 7 
for the upper end of the cylinder. Opening of 
the exhaust port 27 causes air in the cylinder 
above the operating piston to be exhausted to at 
mosphere, so that it will not retard closing 
movement of the operating piston and breaker. 
The opening valve mechanism 59 and the clos 

ing valve mechanism 6 are of the same construc 
tion as disclosed in the Copending application of 
B. P. Baker and A. H. Bakken, Serial No. 375,968, 
filed January 25, 1941, U. S. Patent 2,282,153 is 
sued May 5, 1942, and assigned to the assignee 
of the present invention, and only a brief de 
scription thereof will be given in this application 
as the details of construction of these control 
valve mechanisms are not necessary to an under 
standing of the present invention. Referring to : 
Fig. 1, the opening valve mechanism has a valve 
element S7 which is biased closed and which 
is caused to be opened by air pressure from the 
pipe 25 when the pilot valve of the mechanism 
is operated upon energization of a solenoid fS9. 
Similarly, the closing valve mechanism 6t has a 
valve element 63 which is biased closed and 
which is caused to be opened by compressed air 
from the pipe 43 when the pilot valve of the 
mechanism is operated in response to energiza 
tion of a solenoid f65 associated with the valve. 
The solenoids 83 of the three blast valves 6 

and the solenoid 59 of the opening valve mech 
anism 59 are adapted to be energized simultane 
ously upon opening operations of the circuit 
breaker, and the solenoid f65 of the closing valve 
mechanism may be energized either alone or si 
multaneously with the three blast valve Solenoids 
83 upon closing operation of the breaker. 
The operation of the circuit breaker is briefly 

as followS. Opening Operation of the circuit 
breaker is initiated by Simultaneous energization 
of the blast valve controlling solenoids 83 and the 
Solenoid 59 of the opening valve mechanism 59. 
Opening of the valve 59 causes compressed air 
to flow from the tank 5 through the opening air 
manifold f2, through the three porcelain insu 
lators 5, pipes 9 and inlet ports fit to the up 
par ends of the three operating cylinders 55. The 
pressure of the closing air in the pipes 9 pushes 
each of the automatic valve members 09 down 
Wardly to its lowermost position thereby causing 
each automatic valve member 09 to open the 
inlet port fit and close the corresponding ex 
haust port 27 for the upper end of the cylinder 
and at the same time to open the exhaust port 
f37 of the lower end of the corresponding cylin 
der and close the inlet port 35 for the lower end 
of the operating cylinder. Compressed air there 
upon flows into the end of each operating cylin 
der and moves the operating piston 53 down 
Wardly to open position. . 
The three blast valves 73 are each opened si 

multaneously with the opening valve mechanism 
59 so that a blast of compressed air flows through 
the hollow insulators 2 to the arc extinguishing 
structures 23 to quickly extinguish the current 
arcs drawn as the movable contact members 3 
separate from the Stationary contacts 29. 
Each movable contact member 3 is moved 
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2,342,809 
downwardly to open position by its operating pis 
ton 53. The arc is extinguished by the blast of 
compressed air in the chamber of the arc extin 
guishing structure before the movable contact 
member moves out of the arc extinguishing struc 
ture So that the circuit is completely interrupted 
by this time. Each movable contact member 3 
is moved Out of the arc extinguishing structure 
23 and downwardly for a considerable distance 
into the corresponding supporting insulator 2 
after arc extinction, thus introducing a relatively 
long Safe disconnecting gap in the circuit. By 
the time the circuit breaker reaches open posi 
tion, the air blast valves have been returned to 
closed position, and the solenoid 59 of the open 
ing valve is deenergized and the opening valve 
returned to closed position, thereby shutting off 
the opening air. 
When the closing valve mechanism 6 f is oper 

ated to open position, compressed air flows from 
the tank 5 through the closing air manifold pipe 
39, insulators 7, pipes 36, and inlet ports 35 

to the lower ends of the three operating cylinders 
55. The compressed air in the pipes 36 immedi 
ately pushes the three automatic valve members 
fo9 to their upper end positions. When each au 
tomatic valve member is thus actuated to its up 
per position, it opens the inlet port 35 to the 
lower end of the operating cylinder 55, and closes 
the corresponding exhaust port 37, and at the 
same time opens the exhaust port 27 for the 
upper end of the operating cylinder and closes 
the inlet port if for the upper end of the oper 
ating cylinder. Opening of the exhaust ports 27 
causes air above the operating pistons to be ex 
hausted to atmosphere. The flow of compressed 
air to the lower ends of the three operating cylin 
ders through the inlet ports 35 causes the oper 
ating pistons 53 to be moved upwardly to the 
closed position shown in Fig. 3, thereby moving 
the contact members 3 to closed position in en 
gagement with their corresponding stationary 
contacts 29. When the breaker reaches closed 
position, the solenoid fB5 of the closing valve 

5 mechanism 6 is deenergized, and the closing 
Valve mechanism is returned to closed position, 
thereby shutting off the closing air. The auto 
matic valves 09 are thereupon returned to neu 
tral position by the springs 153. - 
A modification of the automatic valve mecha 

nism is shown in Fig. 5. In accordance with this 
modification of the invention, the automatic 
Valve device is so arranged that a greater actu 
ating force is applied to the movable valve ele 
ment by the opening air than by the closing air 
So that an opening operation of the circuit break 
er will always take preference over a closing op 
eration in case of conflicting control impulses. 
Referring to Fig. 5, the automatic valve device 
03' is of substantially the same construction as 
the automatic valve device O3 of the original em. 
bodiment of the invention except that the verti 
cal cylindrical passage in the upper valve housing 
Section 05' and the upper piston element 47 of 
the pneumatically operated valve member 09 
are of larger diameter than the lower piston ele 
ment 47. The remaining structure of the auto 
matic valve device is identical to that of the orig 
inal embodiment. Since the upper piston ele 
ment 47' is of larger diameter than the lower 
piston element 47, the flow of compressed air in 
the pipe 9 for opening the breaker will exert a 
greater force on the valve member C9 than the 
force exerted by the flow of closing COmpressed 
air in the pipe 36. Consequently, the automatic 
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valve member 09' will always be moved to its 
lowermost position if compressed air is admitted 
to the pipes 9 and 36 simultaneously. Under 
these conditions the valve member 09' moves to 
its lowermost position, maintaining the inlet port 
35' for the lower end of the cylinder closed and 

thereby preventing the flow of compressed air to 
the lower end of the operating cylinder. Thus, 
an opening operation will always take precedence 
over a closing operation in the event of conflict 
ing control impulses. 
While the invention has been disclosed in 

accordance with the provisions of the Patent 
Statutes, it is to be understood that various 
changes in the structural details and arrange 
ment of parts thereof may be made without 
departing from some of the essential features 
of the invention. It is desired, therefore, that 
the language of the appended claims be given 
the broadest reasonable interpretation permis 
sible in the light of the prior art. 
We claim as our invention: 
1. A gas blast circuit breaker comprising a 

circuit interrupting element, a hollow member 
of insulating material supporting said interrupt 
ing element, a stationary contact associated with 
said interrupting element, a cooperating mov 
able contact engageable with said stationary con 
tact, said circuit interrupting element having 
an arc extinguishing chamber and means for 
confining the arc within said chamber and pre 
venting the arc from entering the paSSage of 
the hollow insulating member, compressed gas 
operating means for said movable contact oper 
able to move said (bntact out of the interrupt 
ing element after arc extinction and into the 
chamber of said hollow supporting member to 
insert a safe enclosed disconnecting gag in Se 
ries with the interrupting element capable of 
withstanding high voltages, and ineans for caus 
ing the arc to be extinguished in the inter 
rupting channber before the moving contact 
moves into the chanber of the hollow insula 
tor. 

2. A gas blast circuit breaker comprising an 
are extinguishing structure having an arc ex 
tinguishing chamber and means for directing 
blast gas to the arc. a hollow porcelain insula 
tor supporting said arc extinguishing structure, 
a stationary contact associated with Said arc 
extinguishing structure, said arc extinguishing 
structure having means for confining the arc 
within said chamber and preventing the arc from 
entering the interior passage of Said hollow in 
sulator, a cooperating movable contact, and op 
erating means for moving said movable contact 
to open and closed position, said operating means 
being operable to nove said movable contact out 
of said arc extinguishing structure and into the 
space enclosed by said insulator after extinction 
of the arc to provide a safe disconnecting gap 
in the circuit capable of withstanding high volt 
ageS. - 

... 3. A gas blast circuit breaker comprising an 
arc extinguishing structure having an arc ex 
tinguishing chamber, a hollow porcelain insula 
tor supporting said arc extinguishing struc 
ture and having a disconnect chamber communi 
cating with said arc extinguishing chamber, a 
stationary contact associated with Said arc ex 
tinguishing structure, said arc extinguishing 
structure having means for confining the arc 
within said chamber and preventing the arc 
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from entering the interior passage of Said hol 
low insulator, a cooperating disconnect con 
tact movable in said chambers into and out of 
engagement with said stationary contact, op 
erating means for moving Said disconnect con 
tact, said operating means being operable to 
move said disconnect contact out of Said arc ex 
tinguishing structure and a Substantial distance 
into the disconnect chamber of Said insulator 
after arc extinction to provide a Safe discon 
necting gap in the circuit, and means for Sup 
plying a blast of arc extinguishing gas through 
the chamber of said insulator to the arc. 

4. A gas blast circuit bleaker comprising an 
arc extinguishing structure having an arc ex 
tinguishing chamber, a baffle provided with an 
Orifice through which the arc plays and hav 
ing means for directing blast gas substantially 
radially toward the arc and out through said 
Orifice, a hollow porcelain insulator Supporting 
Said arc extinguishing structure, a stationary 
contact in Said arc extinguishing structure ad 
jacent Said orifice, Said arc extinguishing struc 
ture having means for confining the arc within 
said chamber and preventing the arc from enter 
ing the interior passage of said hollow insulator, 
a cooperating movable contact engageable with 
Said stationary contact, operating means for 
moving Said movable contact to open and to 
closed position, Said operating means being op 
erable to move Said contact out of said arc ex 
tinguishing structure after extinction of the arc 
and a Substantial distance into said Supporting 
insulator to provide a safe disconnecting gap in 
the circuit capable of Withstanding high volt 
ageS, and means for Supplying a blast of arc 
extinguishing gas through Said insulator to Said 
arc extinguishing Structure. 

5. A compressed gas circuit breaker complis 
ing an arc extlinguishing structure having an 
arc extinguishing chamber, a hollow supporting 
insulator Supporting Said arc extinguishing 
Structure, a Stationary contact aSSociated with 
Said arc extingushing Structure, Said arc ex 
tinguishing structure having means for con 
fining the arc Within Said chi3aber and prevent 
ing the airc from entering the interior passage 
of Said hollow insulator, a cooperating now 
abie contact engageable with Said Stationary 
COntact, COrpreSSed, gaS Operating eans or 
aOving Said nowable contact to oper and closed 
position comprising an operating cylinder and a 
piston in Sald cylinder mechanically connected 
to said movable contact, Sald operating means 
being Operable to move Sald contact out of Said 
arc extinguishing Structure aster arc extinction. 
and a substantial alsuance into Said Supporting 
insulator to provide a Safe disconnectang gap 
in the circuit, and means ior Supplying a blast 
of compressed gas through Said hollow insula 
tOr to Said arc extingulSnung Structure to ex 
tinguish the arc. 

6. A circuit breaker comprising a movable 
Contact member, compressed gas operating 
means for moving Sald contact member to open 
and to CAQSed position comprising a cylunder, a 
reciprocally movable piston in Sald cylinder con 
nected to said contact member, means for sup 
plying compressed gas to Said cylinder to move 
said piston in One direction to close the breaker 
and to move said piston in the opposite direction 
to open the breaker, an automatic valve device 
asSociated With Said cylinder comprising a sin 
gle movable valve element operated directly by   
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the operating compressed gas to automatically 
dump gas from said cylinder in front of the 
moving piston for both directions of movement 
of said piston. 

7. A circuit breaker having a movable con 
tact member, compressed gas operating means 
for moving said contact member to open and to 
closed position comprising a cylinder, a piston 
reciprocally movable in said cylinder and con 
nected to said contact member, means for Supply 
ing compressed gas to said cylinder to move Said 
piston in one direction to close the breaker and 
in the opposite direction to open the breaker, 
a valve device associated with said cylinder hav 
ing a gas inlet passage for admitting compressed 
gas to one end of said cylinder and having an 
exhaust port for exhausting gas from Said one 
end of the cylinder, a valve element operated 
directly by the flow of compressed gas to said 
inlet passage to close said exhaust port, said 
waive element also being operated by the flow 
of compressed gas to the other end of said oper 
atting cylinder to close said inlet passage and 
open the exhaust port. v 

8. A circuit breaker having a movable con 
tact member, compressed air operating means 
for moving said contact member to open and 
to closed position comprising a cylinder, a re 
ciprocally movable piston in said cylinder con 
nected to said contact member, an automatic 
valve device associated with said cylinder hav 
ing an inlet port and a corresponding exhaust 
port communicating with one end of Said cylin 
der and a second inlet port and corresponding 
exhaust port communicating with the opposite 
end of said cylinder, valve means pneumatical 
ly operated by compressed air in either of Said 
inlet ports to close the corresponding exhaust 
port and open the exhaust port for the opposite 
end of said cylinder, and means for Supplying 
compressed air through said inlet ports to said 
cylinder to operate said piston. 

9. A circuit breaker having a movable contact 
member, compressed gas operating means for 
moving said contact member to open and to 
closed position comprising a cylinder and a re 
ciprocally movable piston in said cylinder con 
nected to said contact member, means for Sup 
plying compressed gas to the opposite ends of said 
cylinder to open or to close the breaker, a 
separate exhaust port for each end of Said cyl 
inder, and a single valve member operated di 
rectly by the flow of operating Compressed gas 
to either end of said cylinder to close the cor 
responding exhaust port and open the exhaust 
port of the opposite end of said cylinder. 

10. A circuit breaker having a movable con 
tact member, compressed gas operating means 
for moving said contact member to open and 
to closed position comprising a cylinder, a dou 
ble acting piston in said cylinder connected to 
said contact member, means including a pair 
of compressed gas supply lines and a pair of 
inlet ports for supplying compressed gas to the 
opposite ends of said cylinder to open or close 
the breaker, a separate exhaust port for each 
end of said cylinder, and a single movable valve 
member pneumatically operated by the flow of 
operating compressed gas to either end of said 
cylinder to open the exhaust port of the oppo 
site end of said cylinder and close the inlet port 
of said opposite end of the cylinder. 

11. In a circuit breaker having a movable con 
tact member, compressed gas operating means 
for moving said contact member to open and 
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to closed position comprising a cylinder and a 
piston reciprocally movable in said cylinder con 
nected to said contact member, means for sup 
plying compressed gas to the ends of said cylinder 
to actuate said contact member to open or to: 
closed position, an automatic valve device asso 
ciated with said cylinder having an inlet port 
and a corresponding exhaust port communicat 
ing with one end of Said cylinder, a Second in 
let port and corresponding exhaust port com 
municating with the other end of Said cylin 
der, and movable valve means operated by com 
pressed gas in either of said inlet ports to auto 
matically close the corresponding exhaust pört 
and open the exhaust port of the opposite end 
of the cylinder and close the inlet port of said 
opposite end of the cylinder. 

12. A circuit breaker having a movable con 
tact member, compressed gas operating means 
for moving said contact member to open and to 
closed position comprising a cylinder and a pis 
ton reciprocally movable in Said cylinder con 
nected to said contact member, means for sup 
plying compressed gas to one end of said cyl 
inder to actuate said contact member to open 
position and to the other end of said cylinder 
to actuate said contact member to closed posi 
tion, an automatic valve device having an inlet 
port and a corresponding exhaust port com 
municating with Said one end of the cylinder 
and a second inlet port and corresponding ex 
haust port communicating with the other end 
of said cylinder, and a single movable valve 
member operable by operating compressed gas in 
either of said inlet ports to automatically close 
the corresponding exhaust port and open the 
exhaust port of the opposite end of the cylin 
der and close the inlet port of said opposite 
end of the cylinder, Said valve member having 
a pressure reactive surface subject to the clos 
ing gas and a pressure reactive surface of larger 
area. Subject to the opening gas to cause an 
opening operation of the breaker to always take 
preference Over a closing operation. 

13. A circuit breaker having a movable con 
tact member, compressed gas operating means 
for moving said contact member to open and 
to closed position comprising a cylinder and a 
piston reciprocally movable in said cylinder con 
nected to Said contact member, means for Sup 
plying compressed gas to one end of said cylin 
der to actuate said contact member to open 
position and to the other end of said cylinder 
to actuate Said contact member to closed posi 
tion, an automatic valve device having an in 
let port and a corresponding exhaust port com 
municating with said one end of the cylinder 
and a Second inlet port and corresponding ex 
haust port communicating with the other end 
of said cylinder, and a single movable valve 
member operable by operating compressed gas 
in either of Said inlet ports to automatically 
close the corresponding exhaust port and open 

70 

the exhaust port of the opposite end of the cyl 
inder and close the inlet port of said opposite 
end of the cylinder, said valve member being 
subjected to a greater operating force by the 
circuit breaker opening gas than by the circuit 
breaker closing gas to thereby cause an open 
ing operation of the breaker to always take pref 
erence Over a closing operation in case of con 
flicting operating impulses. 

14. A circuit breaker having a movable con 
tact member, compressed air operating means 
for moving Said contact member to open and 
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to closed position comprising a cylinder, a pis 
ton reciprocally movable in said cylinder and 
connected to Said contact member, means in 
cluding a pair of compressed air Supply lines 
for supplying compressed air to the opposite 
ends of S cylinder, a valve for controlling 
opening of the breaker in one of Said lines and 
a valve for controlling closing of the breaker 
in the other of Said lines, and an automatic 
valve device associated with Said cylinder hav 
ing an inlet port and an exhaust port for each 
end of said cylinder and a single movable valve 
member pneumatically actuated by the open 
ing air to automatically open the exhaust port 
of the closing end of the cylinder and close the 
inlet supply port for the closing end of the cyl 
inder and pneumatically actuated by the clos 
ing air to automatically open the exhaust port 
of the opening end of Said cylinder and close 
the inlet supply port of the Opening end of said cylinder. 

15. A circuit breaker having a movable con 
tact member, compressed air operating means 
for moving said contact member to open and to 
closed position comprising a cylinder, a piston 
reciprocally movable in said cylinder and con 
nected to said contact member, means includ 
ing a pair of compressed air Supply lines for 
supplying compressed air to the opposite ends 
of said cylinder, a valve for controlling opening 
of the breaker in one of Said lines and a valve 
for controlling closing of the breaker in the 
other of said lines, and an automatic valve de 
vice associated with said cylindrr having an in 
let port and an exhaust port fur each end of 
said cylinder and a single movable valve men 
ber pneumatically actuated by the opening air 
to automatically open the exhaust port of the 
closing end of the cylinder and close the inlet 
supply port for the closing end of the cylinder 
and pneumatically actuated by the closing air 
to automatically open the exhaust port of the 
opening end of said cylinder and close the in 
let supply port of the opening end of said cyl 
inder, Said valve member being Subjected to a 
greater actuating force by the opening come 
pressed air than by the closing compressed air 
to thereby cause an opening Operation to al 
ways take preference over a closing operation in 
case of conflicting operating impulses. 

16. A gas blast circuit breaker comprising an 
arc extinguishing structure having an arc ex 
tinguishing chamber, a hollow Supporting in 
sulator Supporting Said structure, a Stationality 
contact associated with Said arc extinguishing 
structure, a cooperating novable contact ex 
tending within the paSSage of Said insulator and 
movable into said arc extinguishing structure 
to closed position in engagement with Said Sta 
tionary contact, compressed gas operating means 
for moving said contact member to open and 
to closed position, said contact member when 
moved to open position being moved out of said 
arc extinguishing structure after arc extinction 
and a considerable distance into the passage of 
said supporting insulator to provide a safe dis 
connecting gap in the circuit, Said operating 
means comprising a cylinder, a piston in Said 
cylinder connected to said contact member, 
means for supplying compressed gas to opposite 
ends of said cylinder to move Said piston in one 
direction to close the breaker and in the oppon, 
site direction to open the breaker, an auto 
matic valve device aSSociated with Said cylin 
der comprising a single movable valve element 
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Operated by the operating compressed gas to 
automatically exhaust gas from Said cylinder 
in front of the moving piston for both direc 
tions of movement of said piston to thereby fa 
cilitate high speed closing-opening operation and 
high Speed reclosing operation of the movable 
contact member. 

17. A gaS blast circuit breaker comprising a 
plurality of hollow Supporting insulators, a sin 
gle one piece metal casting mounted on said 
insulators having an operating cylinder formed 
therein, and having a gas blast conduit formed 
integral thereWith communicating at one end 
with the passage of one of said supporting in 
Sulators, a hollow insulator mounted on said 
casting having a passage communicating with 
the other end of said blast conduit, an arc ex 
tinguishing structure mounted on the top of 
Said hollow insulator, a stationary contact as 
Sociated with Said arc extinguishing structure, 
a cooperating movable contact member extend 
ing Within the passage of said hollow insulator 
and engageable with said Stationary contact, 
and an operating piston in Said cylinder con 
nected to said movable contact. 

18. A high voltage compressed gas circuit 
breaker comprising a plurality of mechanically 
independent pole units each having means in 
cluding contact means for interrupting the cir 
cuit and for providing an isolating gap in the 
circuit capable of Withstanding high voltages, 
compressed gas operating means comprising a 
separate operating cylinder for each of said pole 
units, a reciprocally inovable piston in each cyl 
inder connected to a corresponding one of said 
contact raeans, a compressed gas system in 
cluding a source of corpressed gas, a single 
opening valve rechanisri Connon to all of Said 
cylinderS operabie to control the flow of corn 
pressed gas to One end of all of Said cylinders 
for opening the breaker, and a Single closing 
valve mechanism coininon to all of Said cylin 
derS operable to control the flow of compressed 
gaS to the other end of all of Said cylinders for 
closing the breaker. 

19. A compressed air circuit breaker compris 
ing a plurality of nechanically independent pole 
units each having a movable contact member, 
Compressed air operating Ileans comprising a 
Separate operating cylinder for each of said pole 
units, a reciprocally movable piston in each. 
cylinder coninected to a corresponding one of 
Said contact meinbers, a compressed air sys 
ten including a Source of compressed air, a sin 
gle opening Valve mechanisin common to all 
of Said cylinderS operable to control the flow of 
compressed air to cne end of all of said cylin 
diers for opening the breaker, and a single clos 
ing valve mechanish common to all of said cyl 
inders operable to control the flow of compressed 
air to the other end of all of Said cylinders for 
closing the breaker, and an automatic valve de 
vice aSSociated with each of Said cylinders oper 
ated by the opening and closing air to auto 
natically dump air from Said cylinder ahead of 
the moving piston to facilitate high speed open 
ing and reclosing operation of the breaker. 

20. A compressed air circuit breaker compris 
ing a plurality of nechanically independent pole 
units each having a movable contact member, 
compressed air operating means comprising a 
Separate operating cylinder for each of said 
pole units, a reciprocally movable piston in each 
cylinder connected to a corresponding one of 
said contact members, a compressed air system   
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including a source of compressed air, a single 
opening valve mechanism common to all of said 
cylinders operable to control the flow of com 
pressed air to one end of all of Said cylinders 
for opening the breaker, and a single closing 
valve mechanism common to all of Said cylin 
ders operable to control the flow of compressed 
air to the other end of all of said cylinders for 
closing the breaker, a separate blast valve for 

each pole unit for controlling the flow of arc 
extinguishing blast air, and means interlock 
ing at least One of Said blast valves with said 
single opening valve mechanism to prevent open 
ing of said opening valve mechanism if said blast 
valve fails to open. 
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