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20 Claims,

The invention relates to circuit breakers and
more particularly to fluid blast eircuit 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 g, 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 breceding
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 are extinguishing blast.

Another object of the invention is the provi-

sion of a compressed air operated circuit hresker :

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 2air 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 breceding 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 impuises.

Another object of the invention is the provi-
sion of & 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 clalms. The invention
itself, both as to structure and operation, to-
gether with additiona] objects and advantages
thereof, will be best understood from the follow-
ing detaileq 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 g 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 bottom view of
in Fig. 8; 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 § which are mounted in spaced
relation on a structural supporting frame §f.
The three-pole units are of identical construction
and each unit comprises three hollow support-
ing insulators 13, {5 and 7 secured to the frame
in triangular spaced relation and rising vertically
therefrom. Supported on the upper end of the
insulators is a casing {8 for housing the contact
operating mechanism more clearly shown in Fig.
3. The casing 19 supports a hollow insulator 21
which, in tun, supports a circuit interrupting
element or are extinguishing structure 23. A
hoilow 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 31 coacts with the sta-
tionary contact member 29 and extends down-
wardly through the arc extinguishing structure
23 and through the passage of the hollow sup-
The lower end of the con-
tact member 31 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 31 functions as
the arcing Bontact and also as a disconnecting
contact member as will be described hereinafter.
The contact member 31 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-

the mechanism shown
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rial, to a terminal 3§ 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 19. ; : S

Extinction of arcs drawn by the movable con-
tact member 31 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 37 and
39, the lower member 38 being secured to the
insulator 2i
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 31 and 39 are a plurality of baf-
fle members 41, 43 and 45 of insulating mate-
rial, each of which has a central opening there-
through. The upper bafle member 44 has a
central recess adjoining the cenfral 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
bafle member 4f. The space between the
flanged end member 37 and ‘the upper bafie
member 4§ is connected with the chamber
formed by the lower flange member 38 by a
plurality of tubular members 47 which also serve
to space the baffle members apart. - Compressed
air can thus flow from the passage of the hol-
low insulator 2i through the tubular members
47 through the chamber provided between the
upper flange member 37 and the baffle member

4!, where it is then directed radially inwardly

toward the central orifice in the upper bafile
member 44, 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 bafile member 41 and the central baf-
fle 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-
~ préssed air, for extinguishing the ares and also
_for operating the contact members is stored in
a common reservoir or tank 5f mounted within
the frame {1, Compressed air is stored and
maintained at a predetermined pressure.in the
tank 51 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-

and provided with an opening .
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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 51, there being an individual
cylinder casting 57 and compressed air operat-
ing piston $3 for each of the three movable con-
tact members 3i. Each contact operating mech-
anism is mounted within its corresponding cas-
ing 19, and the three operating pistons 53 are
adapted to be operated simultaneously to open
or close the breaker by compressed air from the
tank 51, 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 2{, 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 67 (Figs. 1 and 2), is provided for each of the
three pole units of the circuit breaker. . Each
blast valve 67 includes a housing, the lower end

~ of which is connected by a pipe 68 to the air res-
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ervoir tank 51. The upper end of the blast valve
housing is connected by a short section of pipe
74 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 & rocker arm 17 to a blast valve operating
piston 79 disposed in a blast valve operating cyl-
inder 8f. 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 62 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 cf
an interlock 85 so as to prevent overation of the
opening valve mechanism 58 in the event that
the blast valves fail to operate.

In accordance with the present invention, the
contact member 31 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 31 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 21 to the open position shown in Pig. 2,
thereby inseriing 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 .31 and the disconnecting gap
are totally enclosed by the supporting insulator
21, 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 81 is of tubular construction and the lower
-end thereof is secured in an opening provided
in the operating piston §3. The operating pis-
ton is also provided with a substantially square
babbitted opening (not shown), in alignment with
the tubular contact member 31, for engaging a
centrally disposed twisted square rod 87 which
is rotatably mounted in s bearing provided in
the lower portion of the lower cylinder heag 89
secured to the boittom 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 8{ secured there-
%0 which is connected by means of o linkage 93,
85 and 97 (Fig. 4) t0 2 rog 93 (Fig. 3). The rod
89 is suitably connected to a cenventional multi-
pole auxiliary switch (not shown). The operai-
ing piston 53 ang the tubular contact member 3§
slide felescopically on the twisted square rod &7
as the piston is moved upwardly and downwardly
in the operating cylinder, and this movement,
due to the square opening in the piston angd the
twisted construction of the rod, causes the rod
87 to be rotated upon movement of the piston.
This rotary movement of the rod 87 operates
the auxiliary switch through the agency of the
linkage 93, 85, 87 and 89.

In order io facilitate high speed closing-open-
ing operation and high speeq 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-
ble automatic valve device indicated generally
at 108 (FMig. 3). The valve device 183 comprises
a housing formed in two separate sections {05
and f07 which are secured to & fattened surface
formed on the cylinder portion of the casting
§1. A single unitary slide valve member 189 is
disposed for vertical sliding movement in alignegd

vertical passages provided in the valve housing |
sectlons {85 and 107. An air passage {1 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 113 to a passage 115 provided in the valve
housing section {05. An inlet port {17 ang an
atmosphere exhaust vort 127 communicate with
the passage 115. The inlet port is connected by
& pipe 119 and by the passage through the hol-
-low insulator {5 to an opening air manifold pipe
121 (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 31 is adapted to
flow through the opening air manifold §2{ and
through the three hollow insulators 15, pipes 119
and inlet ports 117 to the upper ends of the three
operating cylinders 55. The opening air mani-
fold i21 is connected by & pipe 123 to the single
opening valve mechanism 59, and this valve
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mechanism 39 is, in turn, conhected by a pipe
128 to the air rescrvoir tank 51,

An air passage 129 formed in the jower end of
the cylinder casting §71 commuricates with $he
lower énd of the operaiing cylinder 88 and is con-
nected through a short section of pipe 13§ to a
passage 133 formed in the lower section 107 of the
automatic valve housing. The passage {33 com-
municates with an inlet port $38 and also with
an exhaust port 137 formed in the section {87 of
the valve housing. :

The inlet port 138 is connectqd by a pipe 138
and by the passage through the supporting in.
sulator {7 to a closing air manifold pipe 139 (Fig.
1) common to the three pole units of the circuit
breaker. The closing air manifold pipe {38 is
cennected by a pipe 141 to the closing valve mech-
anism #1 and this valve mechanism is, in turn,
connected by pipe 143 to the ajr reservoir tank
The single slide valve member {08 is pneumatj-
cally operated by the opening and closing air, and
functions to automatically control opening ang
closing of the inlet and exhaust poris for each
end of the operating cylinder. The vaive member
109 has a piston element {47 threadedly mounted
on esch end thereof, these piston elements being
slidably mounted in ths aligned vertical passages
of the housing sections 138 and 107, The con-
necting rod portion of the valve member {03 ex-
tends between the valve housing sections {85 and
i67 and slides through a sleeve 43 locsely dis-
pesed between the two housing sections 105 ang
197. Washers {81 are interposed between each

3¢ end of the sleeve 149 and the corresponding hous~

ing sections {05 and {07, the
rod of the valve being slidable through the wash-
ers. The overall length of the slezve 148 plus
the washers 15! is slightly less than the distance
between the oppesed portions of the valve hous-
ing sections 185 and 107 so that the sleeve and
washers are movable vertically a limited amount
between the housing sections. A compression
spring 183 encircles the sleeve 148 and the oppo-
site ends of the spring bear against the Ioosely
mounted washers {5i. The sleeve 149 and wash-
upward and downward
valve member {33 angd the
spring §33 acts to absorb the Kinetic energy of
the valve member at the ends of its stroke,

When compressed air Sows through the pipe
{8 to open the circuit breaker, the pressured air
acting on the upver piston eiement 147 of the
automatic valve member {88 pushes the valve
member downwardly io iis lower position. When
the automatic valve member 147 is thus pushed.
downwardly to its lowermost position, the upper
piston element {47 thereof opens the inlet port
i17 to admit compressed air to the upper end of
the operating cylinder, and closes the correspond-
ing exhaust port 127 of the upper end of the
cylinder. At the same time the lower piston ele-
ment {47 opens the exhaust port 37 of the lower
end of the cylinder and closes the inlet port 135
of the lower end of the cylinder. Opening of the
exhaust port 137 connecis the lower end of the
operating cylinder to atmosphere through this
port, so that air below the operating piston is

stem or connecting

movement of the

exhausted to atmosphere and cannot, retard open-
ing movement of the circuit breaker.

Conversely, when compressed air flows through
the pipe 136 to close the breaker, the pressure air
acting on the lower piston element (47 of the
automatic valve member 1069 moves the valve
member to its uppermost vosition as shown in
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Fig. 3. When the valve member 108 is moved to

its uppermost position, the lower piston element *

147 thereof opens the inlet port 135 to admit
compressed air to the lower end of the operating
cylinder, and closes the exhaust port 137 of the
Jower end of the cylinder. At the same time the
upper piston element 147 of the automatic valve
member opens the exhaust port 127 for the upper
end of the cylinder and closes the inlet port 1T
for the upper end of the cylinder. Opening of
the exhaust port 127 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 61 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 (57 which is biased closed and which
is caused to be opened by air pressure from the

pipe 125 when the pilot valve of the mechanism
is operated upon energization of a solenoid 159..

Similarly, the closing valve mechanism 6{ has a
valve element [63 which is biased closed and
which is caused to be opened by compressed air
from the pipe 143 when the pilot valve of the
mechanism is operated in response to energiza-
tion of a solenoid 165 associated with the valve.

The solenoids 83 of the three blast valves 67
and the solenoid 158 of the opening valve mech-
anism 59 are adapted to be energized simultane-
ously upon opening operations of the circuit
breaker, and the sclenoid 165 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 159 of the opening valve mechanism 59.
Opening of the valve 58 causes compressed air
to flow from the tank 51 through the opening air
manifold {21, through the three porcelain insu-
lators 15, pipes 119 and inlet ports 117 to the up-
per ends of the three operating cylinders 55. The
pressure of the closing air in the pipes {{9 pushes
each of the automatic valve members 108 down-
wardly to its lowermost position thereby causing
each automatic valve member 188 to open the
inlet port 117 and close the corresponding ex-
haust port 127 for the upper end of the cylinder
and at the same time to open the exhaust port
131 of the lower end of the corresponding cylin-
der and close the inlet port 135 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 13 are each opened si-
multaneously with the opening valve meéchanism
§9 so that a blast of compressed air flows through
the hollow insulators 2{ to the arc extinguishing
structures 28 to quickly extinguish the current
arcs drawn as the movable contact members 3|
separate from the stationary contacts 29.

Each movable contact member 38! is moved
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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 supperting insulator 21
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 189 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 61 is oper-
ated to open position, compressed air flows from
the tank 51 through the closing air manifold pipe
139, insulators 17, pipes (36, and inlet ports 135
to the lower ends of the three operating cylinders
55. The compressed air in the pipes 136 immedi-
ately pushes the three automatic valve members
109 to their upper end positions. When each au-
tomatic valve member is thus actuated to its up-

_per position, it opens the inlet port 135 to the
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‘thereby shutting off the closing air.

lower end of the operating cylinder 5§35, and closes

- the corresponding exhaust port {37, and at the

same time opens the exhaust port 127 for the
upper end of the operating cylinder and closes
the inlet port 147 for the upper end of the oper-
ating cylinder. Opening of the exhaust ports 127
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 135 causes the oper-
ating pistons 53 to be moved upwardly to the
closed position shown in Fig. 3, thereby moving
the contact members 31 to closed position in en-
gagement with their corresponding stationary
contacts 29. When the breaker reaches closed
position, the solenoid {65 of the closing valve

s mechanism 6! is deenergized, and the closing

valve mechanism is returned to closed position,
The auto-
matic valves 109 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
103’ is of substantially the same construction as
the automatic valve device 103 of the original em-
bodiment of the invention except that the verti-
cal cylindrical passage in the upper valve housing
section 105’ and the upper piston element 147’ of

5 the pneumatically operated valve member 109’

are of larger diameter than the lower piston ele-
ment 147’. The remaining structure of the auto-
matic valve device is identical to that of the orig-
inal embodiment, , Since the upper piston ele-

‘ment 147’ is of larger diameter than the lower

piston element (47’, the flow of compressed air in
the pipe {19 for opening the breaker will exert a
greater force on the valve member 169’ than the
force exerted by the flow of closing compressed
air in the pipe 136. Consequently, the automatic
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valve member 109’ will always be moved to its
lowermost position if compressed air is admitted
to the pipes 119 and 136 simultaneously. Under
these conditions the valve member 108’ moves to
its lowermost position, maintaining the inlet port
135’ 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 g 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, sald ecircuit interrupting element having
an arc extinguishing chamber and means for
confining the arc within said chamber and pre-
venting the are from entering the passage of
the hollow insulating member, compressed gas
operating means for said movable contact oper-
able tc move said dontact out of the interrupt-
ing element after arc extinction and into the
chamber of said hollow supporting member to
insert a safe enclosed disconnecting gap in se-
ries with the interrupting eiement capable of
withstanding high voltages, and means for caus-
ing the arc to he extinguished in the inter-
rupting chamber before the moving contact
moves into the chainber of the hollow insula-
tor.

Z. A gas blast circuit breaker comprising an
arc 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 struecture,
8 stationary contact associated with said are
extinguishing structure, said arc extinguishing
structure having means for confining the arc
within said chamber and preventing the are from
entering the interior passage of said hollow in-
sulator, a cooperating movable contact, and op-
erating means for moving said movable contact
to oven and closed position, said operating means
"being operable to move 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 strue-
ture and having a disconnect chamber communi-
cating with said are extinguishing chamber, a
stationary contact associated with said arc ex-
tinguishing structure, said are extinguishing
structure having means for confining the arc
within sald chamber and preventing the arc
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from entering the interior passage of said hvl-
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 convact out of said arc ex-
tinguishing structure and g 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-
pPlying a blast of arc extinguishing gas through
the chamber of said insulator to the are.

4. A gas blast circuit breaker 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 borcelain insulator supporting
said arc extinguishing structure, g stationary
contact in said arc extinguishing structure ad-
Jjacent 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 bassage of said hollow insulator,
& cooperating movable contact engageable with
said stationary contact, operating mmeans for
moving said movable contact to open and to
closed position, said opsrating means being op-
erable to move said contact out of said arc ex-
tinguishing structure aiter extinction of the arc
a'nd & substantial distance inte said supporting
insulator to provide g safe disconnecting gap in
the circuit capable of withstanding high volt-
ages, and means for supplying a blast of are
extinguishing gas through said insulator to said
arc extinguishing structure,

5. A compressed gas circuit breaker compris-
ing an arc extinguishing structure having an
arc extinguishing chamber, a hollow supporting
insulator supporting said are extinguishing
structure, g stationary contacs associated with
said are extingushing structure, said arc ex-
tinguishing structure having means for con-
fining the arc within s8id chamber and prevent-
ing the arc from entering the interior passage
of said hollow insulator, a cooperating mov-
abie contact €ngageapble with said stationary
contact, compressed, gas operating means for
moving said movabie contact 0 open and closed
bosition comprising an operatmng cyunger and a
PISton in said cyinger mecnanically connected
t0 said movaple contach, sawd operating means
being operabie to move Sa1d conract ouc of said
&rc extinguishing structure arter arc extinction
and & supstannal aisvance into saig supporsing
insulator to provide g Sale disconnecving gap
in the circwst, ang means 1or supplying g biast
of compressed gas through said nolow insula-
tor to said arc extimguismng structure to ex-
tinguish the arec.

6. A circuit breaker comprising 3 mgvable
contact memberl compressed gas operating
means for moving said contact member to open
and-to ciosed position comprising a cylinder, a
reciprocally movaple piston in said cylinder con-
nected io said contact Inember, means for sup-
Plying compressed gas to sald cylinder to move
said piston in one direction to close the breaker
and to meve said piston in the opposite direction
to open the breaker, an automatic valve device
associated with said cylinder comprising & 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 & cylinder, a piston

reciprocally movable in said cylinder and con--

nected to said contact member, means for supply-
ing compressed gas to sald cylinder to move said
piston in one direction to close the breaker and
in the opposite direction to open the breaker,
5 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, & valve element operated
directly by the flow of compressed gas to said
inlet passage to close said exhaust port, said
valve element also being operated by the flow
of compressed gas to the other end of said oper-
ating cylinder to close said inlet passage and
open the exhaust port. *

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, a8 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 & 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 moveble 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-
ple 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 port
and open the exhaust port of the opposite end
of the cylinder and close the inlet port of said
opposite end of the cylinder.

19. A circuit breaker having a movable con-
tact member, compressed gas operating means
for moving said contact member o 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
areg 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
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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
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 eylinder and close the
inlet supply port for the closing end of the c¢yl-
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
o7 said cylinder, a valve for controlling opening
of the breaker in one of said lines and 2 valve
for controlling closing of the breaker in the

other of said lines, and an automatic valve de-

vice associated with said cylind~r having an in-
let port and an exhaust port for each end of
said cylinder and a single movable valve mem-
ber pneumatically aciuated 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 %o a
greater actuating force by the opening com-
pressed air than by the closing compressed air
to thereby cause an opening operation to gl-
ways take preference over a closing operation in
case of conflicting operating impulses,

16. A gas blast circuit breaker compricing an
arc extinguishing structure having an arc ex-
tinguishing chamber, a hoilow supporting in-
sulator supporting said structure, a stationary
contact associated with said arc extinguishing
structure, a cooperating movable contact ex-
tending within the passage of said insulator and
‘movable into said arc extinguishing structure
to ciosed 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 extinection
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 oppo-
site direction to open the breaker, an auto-
matic valve device associated with said cylin-
der comprising a single movable valve element

"1 cylinder, a valve for controlling -
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operated by the operating compressed gas to
automatically exhaust gas from said cylinder
in front of the moving pistonn 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 s 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 hoilow insulator, a stationary contact as-
sociated with said are extinguishing structure,
a cooperating movable contact member extend-
ing within the passage of said holicw 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 movable piston in each cyl-
inder connected to a correspending one of said
contact means, a compressed gas system in-
cluding a source of compressed gas, g single
opening valve mechanism common to all of said
cylinders operabie to control the flow of com-
bressed gas to one end of all of said cylinders
for opening the breaker, and a single closing
velve mechenism common to ali of said cylin-
ders operable to control the flow of compressed
gas to the other end of ali of said eylinders for
closing the breaker.

19. A compressed air circuit breaker compris-
ing s plurality of mechanically independent pole
units each having & movable contact member,
compressed air operating means comprising a
Separate operating cylinder for each of said pole
units, a reciprocally movable piston. in eazh
cylinder connected to s corresponding one of
said contact members, & compressed air Sys=
tem including a source of compressed air, g sin-
gle opening valve mechanism common to all
of said cylinders operable to control the flow of
compressed air to cne end of all of said cylin-
ders for opening the breaker, and & single clos-
ing valve mechanism common to all of said ¢yl-
inders operable to control the flow of compressed
air to the other end of all of said cylinders for
closinng the breaker, and an automatic valve de-
vice associated with each of said cylinders oper-
ated by the opening and closing air to auto-
matically 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 mechanically independent Dpole
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 g 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 sald
cylinders operable to control the flow of com-
pressed air to one end of all of said cylinders
for opening the breaker, and & 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 bhlast
valve fails to open.
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