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FLUID PRESSURE OPERATED CIRCUIT 
BREAKER, 
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Pittsburgh, Pa., a corporation of Pennsylvania. 
Application April 21, 1945, Serial No. 589,581 

(C. 200-82) 10 Claims, 

This invention relates to fiuid pressure oper 
ative circuit breakers and, more particular, to 
control valve means for controlling the operan 
tion of Such a circuit breaker. 

Fluid pressure operative circuit breaker equip 
ments designed for use in controlling high ten 
Sion power circuits generally involve heavy mov 
able parts which must be adapted for rapid oper 
ation. Compressed air at a pressure of approxi 
mately 150 to 350 pounds per square inch is fre 
(quently employed as the power medium for actu 
atting circuit breakers of this type. Such a cir 
cuit breaker mechanism must be, for certain 
classes of 60-cycle service, capable of effecting 
an open-close-open operation within a time in 
terval of 17 cycles. Because of the power and 
Speed of operation required for such a circuit 
breaker, it is desirable to provide a mechanism 
having maximum simplicity and ruggedness of 
design. 
In a circuit breaker of the class embodying a 

Spring for opening the contact elements and a 
piston subject to compressed air for closing the 
contact elements, in order to prevent excessive 
Shock to the circuit breaker mechanism during 
operation of the actuating piston, it has been 
proposed to provide control valve means furic 
tioning to restrict or reduce the rate of the sup 
ply of Compressed air to the piston cylinder 
during initial movement of the piston. This con 
trol valve means is designed to move quickly 
from a throttling position to an open position, 
to permit quick final build-up in pressure, foll 
lowing a predetermined initial movement of the 
piston, and preferably at the point in its trav 
erse corresponding to the initial touching of the 
contact elements of the circuit breaker. In this 
Way, the position is prevented from acquiring 
Such a Velocity as might result in damaging 
Shocks during operation of the circuit breaker, 
While full operating force becomes available for 
overcoming any resistance to final closing of the 
breaker. Control valve mechanisms heretofore 
provided have proved successful in service, but 
occasionally difficulty has been experienced in 
insuring positive operation of such a control valve 
Without variation in operating speed resulting 
from fiction. 

It is, accordingly, an object of my invention to 
provide an improved control or throttle valve 
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mechanism for a fluid pressure actuated circuit 
breaker in which rugged and simple features of 
construction are combined to promote positive 
operation and to minimize the effect of friction 
on the speed of operation of the mechanism. 

It is another object of the invention to provide 
an improved throttle valve mechanism of the 
above type which may readily be installed or built 
into a circuit breaker equipment of existing de 
sign without requirement of extensive alterations. 
Other objects and advantages of the invention 

will appear in the following more detailed de 
scription thereof, taken in connection with the 
accompanying drawing, in which: 

Figure 1 is a diagrammatic view, partly in Sec 
tion, of the operating portions of a fluid pressure 
operated circuit breaker equipment having as 
sociated therewith a preferred form of control 
waive mechanism constructed in accordance with 
the invention; 

Fig. 2 is a fragmentary sectional view of the 
control valve mechanism ShoWn in a closed posi 
tion corresponding to the open position of the 
circuit breaker; 

Fig. 3 is a sectional view taken substantially 
along the line III-III of Fig. i., and 

Fig. 4 is an enlarged detail fragmentary view 
of the operating lever of the control valve mech 
anism shown in Fig. 1. 

Referring to the drawing, in Fig. 1 there is 
illustrated in diagrammatic form a portion of a 
single pole unit of a fluid-pressure-operated cir 
cuit breaker, comprising a Suitable frame struc 
ture (not shown) supporting Stationary contact 
elements 5 in the power circuit to be controlled, 
a movable l'esilient contact element 6 cooperative 
thereWith and secured to a rod 7, a cylinder 0 
having mounted therein an operating piston , 
and a piston rod f2, the upper end 3 of which 
is pivotally connected to the rod 7 through the 
medium of a beam 4 fulcrumed on a stationary 
pin 5. A coil spring 7 is mounted in cooperative 
relationship with the movable contact element 6 
for urging that element toward an open circuit 
position. The piston f is responsive to the pres 
sure of air admitted to a pressure chamber 20 
for actuating the piston rod 2, beam f4 and rod 
to move the contact element 6 into circuit clos 

ing engagement with the stationary contact ele 
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ments 5, in opposition to the force exerted by 
opening Spring 7 and contact Spring 6. 

For maintaining the circuit breaker elements 
just described in circuit closing position, the cir 
Cuit breaker apparatuS is further provided With 
a transversely disposed beam 22, one end of which 
is journaled on a pin 23 carried by a link 24 that 
is in turn pivotally connected to a pil 25 car 
ried by the frame Structure. The beam 22 is op 
eratively connected by means of a pin 28 to the 
pistOn rod 2 at a point above the cylinder fo, 
and also carries, at the end opposite the pin 23, a 
rollel 3) which is adapted to be engaged by a 
Suitable latch mechanism, generally indicated as 
31, for holding the beam 22 and the asscoiated 
elements of the circuit breaker in the circuit 
closing position, as shown in Fig. 1. 
The latch mechanism 3 may be of any suita 

ble design and, as illustrated, comprises a main 
latch member 32 journaled on a stationary pin 
33 Secured to the frame structure, a release pawl 
34 pivotally connected to the frame structure by 
means of a pin 35 for cooperation with the latch 
member 32, and an auxiliary latch member 36 
adapted for cooperation with the pawl 34. The 
main latch member 32 has a surface 38 adapted 
for latching engagement with the roller 30, and 
an extension 4 adapted for interlocking engage 
ment with a portion of the pawl 34 for a resist 
ing clockwise movement of the main latch mem 
ber about pin 33 under the force tending to raise 
the end of the beam 22 carrying the roller, and 
thus tending to effect disengagement of the latch 
nellber 32 from the roller. For biasing the main 
latch member 32 in a counterclockwise direction, 
there is provided a spring 42, which is interposed 
between a suitable lug on the frame structure and 
the head of a link pivoted to the latch member. 
For tripping the latch mechanism 3, there is 

provided a trip coil 44, which is adapted to be en 
ergized through the medium of a suitable trip 
control Circuit (not shown) for causing upward 
movement of an armature carrying a plunger 45 
that is operatively aligned with a portion of the 
pawl 34. The pawl 34 is normally urged into the 
position shown in Fig. 1 by means of a spring 47, 
Which is adapted to yield upon operation of the 
paWl by the trip plunger 45. The auxiliary latch 
member 36 is inoperative when the parts are po 
sitioned as shown in Fig. 1, but serves to hold the 
pawl 34 out of interfering engagement With latch 
member 32 when the beam 22 and other operating 
elements of the circuit breaker are in circuit 
Opening position. A COil Spring 49 is interposed 
between a portion of the cylinder structure 
and a lug 50 on the auxiliary latch 36, and acts to 
tilt the latter in a clockwise direction about pin 
35; causing the lug 5) to carry the pawl 34 in the 
same direction, when the end of the beam 22 car 
rying roller 38) is swung upwardly during a cir 
cuit breaker opening operation. It will be noted 
that a lug 5i carried on the upper end of auxiliary 
latch 36.is adapted to be engaged by the free end 
of the beam 22, when that beam is moved to the 
circuit closing position as shown in Fig. 1. With 
the auxiliary latch member 36 thus held down, 
the spring is is permitted to maintain the pawl 
34 in interlocking engagement with the main 
latch member 32. 

For controlling the supply of fluid under pres 
Sure to the chamber 2, there is provided a mag 
net valve assembly, generally indicated at 55, 
comprising a casing having a valve chamber 56 
communicating with a fluid supply pipe 57, which 
may be connected to any suitable source of fluid 
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4. 
under pressure. Within chamber 56 is mounted 
all inlet valve 58 for controlling communication 
from the valve chamber to a passageway 60 lead 
ing to the pressure chamber 20. The supply valve 
5 is normally urged toward a seated position by 
a coil spring 62 mounted in the valve chamber 
5S, and is provided with a valve stem 63 which 
extends upwardly and terminates in an armature 
portion (not shown) movably disposed within a 
magnet coil 65 carried by the frame Structure. 
The magnet coil 65 is adapted to be energized 
through the medium of a suitable control circuit 
(not shown) which may be arranged in any ap 
proved and well known manner for insuring the 
desired automatic operation of the circuit break 
er equipment. The valve stem 63 also carries a 
discharge valve element 67 which is operative to 
vent the passageway 60 to atmosphere when the 
supply valve element 58 is in its seated position, 
as shown in Fig. 1. Upon energization of the 
magnet coil 65, the stem 63 is shifted downward 
ly to, close the valve element 67 while opening the 
supply valve 53 to effect supply of fluid under 
pressure to the pressure chamber 20 above the 
piston . 

It is not deemed necessary to illustrate the con 
trol circuits for the magnet coils 44 and 65, but 
it will be understood that any suitable circuit 
breaker controlling system may be provided to 
furnish the usual features of automatic Opera 
tion Well known in the circuit breaker art. For 
example, the trip coil 44 may be arranged for en 
ergization in response to development of a fault 
in the main circuit controlled by the circuit 
breaker, or alternatively to be subject to manual 
control. If the circuit breaker equipment in 
cludes means for effecting a quick reclosing Op 
eration following an opening operation in re 
sponse to a fault, the circuit for energizing the 
rhagnet coil 65 may be arranged to initiate en 
ergization thereof instantaneously upon tripping 
of the circuit breaker apparatus, to thus insure a 
subsequent reclosing operation. With minimum 
loss of time. 
According to the invention, a throttle valve as 

sembly, indicated generally by the reference 
character 70, is provided for controlling the rate 
of supply of fluid under pressure through the 
passageway 60 to the piston chamber 20 at a 
rate determined in accordance with the operation 
of the circuit breaker. The throttle valve assem 
bly includes a casing section 7 interposed be 
tween the magnet valve assembly 55 and the 
cylinder C, and having a suitable bore 73 dis 
posed substantially vertically and in intersecting 
relation with respect to the passageway 60, which, 
as shown diagrammatically in Fig. 1, extends 
through the casing section 7 to the piston cham 
ber 20. A restricted bypass 74 is formed in the 
casing section , as is best shown in Fig. 3, for 
permitting flow of fluid around the bore 73 at a 
rate determined by adjustment of a screw 
threaded valve element 75. Slidably mounted in 
the vertical bore 73 is a valve element 78, which is 
urged upwardly under the force of a coil spring. 
79 that is interposed between the lower end of the 
valve element and a cap 80 carried by the cas 
ing section 7 f. With the valve element 78 held 
in its uppermost position, as shown in Fig. 1, a 
channeled portion 8 thereof is disposed in regis 
tration with the passageway 60 so that flow of 
fluid under pressure is virtually unrestricted. On 
the other hand, when the valve element 78 is 
shifted to its lowermost position, as is best shown 
in Fig. 2, flow of fluid under pressure through the 
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passageway 60 is limited 
bypass. 74, 
The throttle, valve element 78 is arranged for. 

operation in accordance with operation of the 
piston rod 2. and associated elements of the cir 
cuit breaker. For this purpose, a linkage mecha 
nism is provided for operatively connecting the 
valve element. 28 to the piston rod 2, comprising. 
a main lever 9 which is pivotally mounted inter 
mediate its ends on a pin 9 carried by a pair of 
lugs 92 projecting from the cylinder casing 0. 
One end of the main lever 90 is pivotally. Con 
nected by means of a pin 94 to an upper exten 
sion of the valve element 78, and the opposite end 
of the lever is provided with a slot 96 (see Fig. 4) 
through which extends a pin 97 that is carried 
on the lower end of a substantially vertically dis 
posed link member 98. The link member 98 has 
an elongated slot 99 for receiving the outer end 
of the pin 28 carried by the piston rod 2, thus 
constituting a lost motion connection between the 
piston rod and the lever 99. Also fulcrumed on 
the pin 9 is an operating lever f00 which is 
shorter in length than the main lever 90 and has 
one end connected to the pin 97. The other end 
of the operating lever 00 is pivotally connected 
by means of a pin fi to an element fo2, the outer 
end of which is connected by means of a pin 03 
to a link 94 which is, in turn, operatively con 
nected to pin 95 on the extreme end of the main 
lever, outwardly of pin 94. Suitable rollers may 
preferably be mounted on the pins (5 and 103. 
It will be noted that in the normal position of 
the levers 30 and 90 the pins 97, f of and 03 
are not in alignment, and that if the oper 
ating lever 400 is tilted counterclockwise about 
the pin 94, relative to lever 90, the roller carried 
by pin 3 will be advanced outwardly, or to the 
right as viewed in Fig. 1. 
A spring-pressed latch member ff ) is pivotally 

mounted on the casing section in operative 
alignment with the rollers carried by pins 05 and 
f03. As is best shown in Fig. 2 of the drawing, 
when the levers 99 and OO are moved to a posi 
tion corresponding to the circuit opening position 
of the circuit breaker, the roller on pin 05 is dis 
posed in interlocking engagement with the latch 
member 0 while the other roller on pin fo3. 
lightly engages the upper surface of the latch 
member. It will thus be apparent that upon rela 
tive movement of the operating lever 00 with 
respect to main lever 90, the roller on pin 03 will 
be moved outwardly to release the latch member 
f 8 from the roller carried by pin fo5, thus per 
mitting spring 80 to shift the valve element 78 to 
its uppermost position. It should be noted that 
the latch 0 positively latches the throttle valve 
in its restricting position, independently of fric 
tional forces, and is positively released by the 
linkage 100-102 prior to any movement of the 
valve element 78. 

In operation, if the circuit breaker, equipment. 
is disposed in its circuit closing position, as shown 
in Fig. 1, the pin 28 carried by piston rod 2 is 
held in engagement with the lower end of the 
slot in link member 98 and thus holds the asso 
ciated levers 90 and 100 in Such a position as to , 
maintain the throttle valve element, 8 in its full 
open position, and free of any cooperation with 
the latch member 0. At the same time the 
beam 22 is disposed in a substantially horizontal 
position with the roller 39 in latching engage 
ment with the mainlatch member 32, so that the 
circuit breaker is positively held in the circuit 

to the flow. area. Of...the 
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closing position against the force tending to open. 
the contact elements. 

If it is desired to effect an opening operation of 
the circuit breaker, the magnet coil 44 is energized 
through the medium of the usual controlling cirr. 
cuit, as already explained, whereupon the 
plunger. 45 is quickly raised to disengage the pawl 
34 from the main latch member 32. Due to the 
relatively small area of contact between the in 
clined surface. 38 of the main latch member and: 
the roller-30 the spring 42 is unable to resist the 
slight clockwise. movement of the latch required 
to release the beam 22, which is consequently 
moved upwardly about the pin. 23, while rod 2, 
beam 4, and rod 7 are at the same time actuated 
by the spring to effect disengagement of the 
contact element 6 from the elements 5. 
The piston A is carried upwardly during the 

upward movement of the piston rod 12, but if the 
circuit breaker is equipped for a quick reclosing 
operation, the operation of the usual auxiliary. 
reclosing means (not shown) results in energiza-. 
tion of the magnet coil 65 in time to operate the 
supply valve 58 for admitting fluid under pressure 
to the piston. chamber 20 before piston f has 
reached its uppermost position. Upon the re 
Sultant supply of fluid under pressure to chamber 
20, the upward motion of the piston will be: 
reversed prior to any engagement between pin. 
28, and the upper end of the slotted link 98, so 
that the throttle valve 78 remains in its full open. 
position. Unrestricted flow of fluid under pres 
sure through passageway 60 to piston chamber 20 
is thus insured for. Supplying the added force. 
needed for reversing the movement of the mech 
anism and causing quick reclosure of the circuit. 
breaker. 

If the fault in the controlled circuit has not 
been removed at the time when the reclosure of 
the circuit breaker occurs, however, the trip coil 
44 will again be energized and coil 65 will be de 
energized for venting the piston chamber 20 to. 
atmosphere, thereby rendering Spring. T again 
operative to open the circuit breaker. It will be 
understood that suitable dump valve means may 
be provided for augmenting the discharge of: 
fluid under pressure from piston chamber 20 in 
order to promote quick upward movement of the 
piston. ff. One form of such dump valve and a 
suitable control circuit for the complete mecha 
nism is shown in my Patent No. 2,361,178, issued: 
October 24, 1944. For the purpose of discussing 
the present invention, however, it is not deemed 
necessary to show such a dump valve and control 

5 circuit. 
Assuming that the circuit breaker is moved to 

its circuit opening position, with the contact ele 
ment 6 held out of engagement with contact ele 
ments 5 under the force exerted by spring 7. it 
will be apparent that the beam 22 will be dis 
posed in the position shown in Fig. 2 of the 
drawing. At the same time, the operating piston 

will be in its uppermost position within cylin 
der if, while the pin 28 carried by the piston rod 
2 will be disposed at the upper end of the slot 
99 of the link 98. With the link 98 thus main 
tained in the position shown in Fig. 2, the valve. 
element 78 will be latched in its lower or closed 
position, as shown, so that the communication. 
through passageway 60 is limited to the bypass. 
4. 
If the controlling circuit for the circuit breaker 

is now energized in the usual manner to cause 
a closing operation, the consequent energization 
of the magnet coil 65 of magnet valve device 55 
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effects unseating of the supply valve element 58 
against the force of spring 62, while discharge 
valve 67 is moved to seated position. Fluid un 
der pressure is then supplied from the usual 
source by way of pipe 57, valve chamber 56, past 
the unseated valve element 58, and through paS 
sageway 6G and restricted bypass 74 to the piston 
chamber 2. The piston is thereby moved 
downwardly for operating the rod 2, beam 4 
and rod to bring the movable contact element 6 
toward the contact elements 5. It will be under 
stood that although sufficient fluid under press 
sure is quickly supplied by way of the communi 
cations just described, including the restricted 
bypass A, to effect prompt closing movement of 
the various circuit breaker elements, the increase 
in pressure of fluid in chamber 20 is nevertheless 
so controlled as to prevent the piston and the 
movable elements from acquiring an exceSSive 
velocity during the initial operation. As the pis 
ton continues its downward movement, the 
pin 28 carried by piston rod 2 approaches the 
lower end of slot 99 in link 98 and at a prede 
termined point in the stroke of the piston f, the 
pin 28 forces the link 98 downwardly. As here 
in before mentioned, the exact point at which the 
pin 28 moves the link 98 downwardly during a 
circuit breaker closing operation, may be deter 
mined as desired by proper adjustment of the 
link 98, it being noted that this member Com 
prises two screw-threaded parts which may be 
locked together by means of a set nut 20. 
Upon initial downward movement of the link 

98 and pin 97 carried thereby, the operating lever 
0 is tilted in a counterclockwise direction about 

pin 9 , the main lever 90 remaining stationary 
while pin 9 moves in the slot 96. This relative 
movement of operating lever 90 results in Oper 
ation of the link 2 and roller 03 to force Out 
wardly the Spring-pressed latch element ft 0, thus 
releasing the pin 05 and lever 90 to permit 
quick upward movement of the throttle valve 
element 78 under the force exerted by Spring 79. 
The valve element 78 thus assumes its open poSi 
tion substantially instantaneously to continue the 
supply of fluid under pressure to the piston 
chamber 20 at an increased rate of flow by way 
of the channeled portion 8 of the valve element, 
which is now in registration with the passage 
way 6), as shown in Fig. 1. Pressure of fluid in 
chamber 2 is thus increased quickly by the Sup 
ply of iuid under pressure at the maximum rate 
So that Sufficient force is exerted on the piston 

to move it to its full circuit breaker closing 
position, regardless of the increase in reSistance 
to such movement that may be caused during 
final closing operation of the contact elements 
6 and 5. 

It will be understood that the control Wave 
mechanism E is thus tripped in time to effect 
movement of the valve element 78 to its open 
position, as shown in Fig. 1, just prior to the 
possible reopening operation of the circuit breaker 
that may be initiated in case the circuit breaker 
is closed on a fault. Consequently, the control 
valve mechanism will remain in the Open posi 
tion during a subsequent automatic reopening 
operation of the circuit breaker, as already ex 
plained, to render instantly available the full 
pressure required to insure Such reclosing Opera 
tion in a minimum interval of time. 

... From the foregoing description, it will be seen 
that an auxiliary control valve mechanism con 
structed in accordance with the invention may be 
embodied in any type of fluid preSSure Operated 
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8 
circuit breaker to afford adequate protection to 
the operating portions of the equipment during 
rapid movement under the high fluid pressures 
required. My improved control valve mechanism 
is simple in construction and comprises relatively 
few sturdy operating elements which are adapted 
to respond Smoothly and Substantially without 
variation in Speed, due to friction or other cause, 
throughout a long Service life. 

Having now described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent is: 

1. In a fluid pressure Operated circuit breaker 
having relatively nOVable contact means, a cyl 
inder, a piston operative upon an increase in fluid 
pressure in Said cylinder for moving said contact 
means to a circuit closed position, and means for 
moving said contact means to an open circuit po 
sition, the combination of Supply valve means op 
erative to supply fluid under pressure through a 
communication to said cylinder, throttle valve 
means interposed in Said communication having 
a position for restricting flow therethrough and 
an open position for permitting maximum flow, 
means for biasing said throttle Valve means to 
Ward Open position, and a positive latch for re 
leasably holding said throttle valve means in the 
restricting position, and a member movable in 
dependently of the throttle valve means for re 
leasing said latch during movement of said pis 
ton to permit said biasing means to move Said 
throttle Valve means to open position. 

2. In a fluid pressure operated circuit breaker 
having relatively movable contact means, a cyl 
inder, and a piston operative upon an increase in 
fluid pressure in said cylinder for moving said 
Contact means, the combination. Of Supply Valve 
means operative to Supply fluid under pressure 
through a Communication to said cylinder, throt 
tle Valve means interposed in Said communica 
tion having a position for restricting flow there 
through and an Open position for permitting 
maximum flow, means for biasing said throttle 
valve means toward one position, a positive latch 
for holding said throttle valve means in the other 
position, and a latch release member operative 
upon predetermined movement of said contact 
means for releasing said latch to permit said 
biasing means to move said throttle valve means 
to Ward Said. One position. 

3. In a fluid pressure operated circuit breaker 
having relatively movable contact means, oper 
ating mechanism including a cylinder, a piston 
operative upon an increase in fluid pressure in 
said cylinder for moving said contact means to a 
circuit closed pCsition, and means for moving 
Said contact means to an Open circuit position, 
the combination of Supply valve means operative 
to Supply fluid under pressure through a Con 
munication to said cylinder, throttle valve means 
interpoSed in said communication having a posi 
tion for restricting flow therethrough and an 
Open position for permitting maximum flow, 
means for biasing Said throttle valve means to 
Ward open position, a latch element for releas 
ably holding Said throttle Valve means in the re 
Stricting position, and one or more links engage 
able With said latch element and connected to a 
movable part of the Operating mechanism for 
moving said latch to unlatched position upon pre 
determined movement of Said contact means to 
Ward the closed circuit position. 

4. A fluid pressure operated circuit breaker 
having COntact means movable to open circuit po 
sition and to closed circuit position, an operating 
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cylinder, a piston operative upon supply of fluid 
under pressure to said cylinder for moving Said 
contact means, fluid pressure control means in 
cluding a passage for supplying fluid under pres 
sure to said cylinder, valve means biased toward 
one position and movable to another position to 
control the rate of flow of fluid under pressure 
through said passage, a latch releasably operative 
to hold said valve means against the bias thereon, 
a link movable in response to movement of said 
contact means for shifting Said valve means 
against its bias, and a second link also movable 
in response to movement of said contact means 
but movable prior to movement of the first said 
link for releasing said latch means. 

5. A fluid pressure operated circuit breaker 
having contact means movable to open circuit 
position and to closed circuit position, an Oper 
atting cylinder, a piston operating upon supply of 
fluid under pressure to said cylinder for moving 
said contact means, fluid pressure control means 
including a passage for supplying fluid under 
pressure to said cvlinder, valve means biased to 
ward an open position and movable to a throt 
tling position to control the flow of fluid under 
pressure through said passage, a latch Operative 
to hold said valve means in throttling position, a 
link having a lost, motion connection with said 
piston for shifting said valve means to throttling 
position so as to reduce the rate of supply of 
fluid under pressure to said cylinder during ini 
tial movement of said contact, means from the 
onen circuit position. and a second link having a 
lost-motirn connection with the first said link 
and operative to release said latch after said pis 
ton has been moved through a predetermined 
portion of a stroke. 

6. A fluid pressure operated circuit, breaker 
having contact means movahle to open circuit; 
position and to closed circuit position, an orerat 
ing cylinder, a piston operative 11 non supply of 
fluid under pressure to said cylinder for moving 
said contact means to closed circuit, position, 
springs means operative to move said contact 
means to open circuit position. fluid pressure con 
trol means including a nassage for supplying fluid 
under pressure to said cylinder, valve means 
biased toward an open position and movable to 
a throttling position to control the flow of fluid 
under pressure through said passage, a latch re 
leasably opera five to hold said valve means in 
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throttling position, a link connected through a 
lost-motion connection with said piston for shift 
ing said valve means to throttling position so as 
to reduce the rate of supply of fluid under pres 
sure to said cylinder during initial movement of 
said contact means from the open circuit posi 
tion, and a second link having a lost-motion con 
nection with the first said link and operative to 
release said latch after said piston has been moved 
through a predetermined portion of a stroke in 
closing said contact means, said lever means being 
inoperative to move said valve means out of open 
position during a partial stroke of said piston 
in effecting a quick reclosing operation of said 
contact means. 

7. A fluid pressure operated circuit breaker 
having contact means movable to open circuit 
position and to closed circuit position, an operat 
ing cylinder, a piston operative upon supply of 
fluid under pressure to said cylinder for moving 
said contact means to closed circuit position, 
Spring means Operative to move said contact, 
means to open circuit position, fluid pressure coin 
trol means including a passage for supplying fluid 
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under pressure to said cylinder, valve means bi 
ased toward an open position and movable to a 
throttling position to control the flow of fluid 
under pressure through said passage, a positive 
latch Operative to hold said valve means in throt 
tling position, lever means cooperative with said 
piston for shifting said valve means to throttling 
position so as to reduce the rate of supply of 
fluid under pressure to said cylinder during ini 
tial movement of said contact means from the 
open circuit position, and means operative to re 
ease said latch after said piston has been moved 
through a predetermined portion of a stroke in 
closing said contact means to cause said valve 
neans to be moved to open position. 

8. A fluid pressure operated circuit breaker 
having contact means moving to open circuit 
position and to closed circuit position, an oper 
ating cylinder, a piston operative upon supply of 
fluid under pressure to said cylinder for moving 
said contact means to closed circuit position, 
spring means operative to move said contact 
means to open circuit position, fluid pressure con 
trol means including a passage for supplying fluid 
under pressure to said cylinder, a valve biased to 
Ward an open position and movable to a throt 
tling position to control the flow of fluid under 
pressure through said passage, a positive latch 
operative to hold said Valve in throttling position, 
and lever means cooperative with said piston and 
connected to said valve for shifting it to the 
throttling position to reduce the rate of flow of 
fluid under pressure to said cylinder during ini 
tial movement of said contact means from the 
closed circuit position, a lost-motion connection 
between parts of said lever means so that the 
part thereof connected to said valve may remain 
stationary while the other part thereof moves 
said latch to released position. 

9. In a fluid pressure operative circuit breaker 
of the type including movable contact means, 
means for moving said contact means to an Open 
circuit position, a movable abutment operative 
upon an increase in the pressure of fluid in a 
chamber for moving said contact means to a 
closed circuit position, and supply valve means 
operative to supply fluid under pressure to said 
chamber, the combination therewith of throttle 
valve means interposed between said supply valve 
means and said chamber, said throttle valve 
means comprising a spring, a valve element bi 
ased by said spring toward an open position for 
permitting supply of fluid to said chamber at a 
maximum rate, a latch for releasably holding Said 
throttle valve means in a throttling position to 
reduce the rate at Which fluid under pressure can 
be supplied to said chamber, lever means having 
a lost-motion operative relative to said movable 
abutment for permitting retention of said valve 
element in the throttling position only when said 
abutment is shifted to a position corresponding 
to the open circuit position of the contact means, 
said lever means having a second lost-motion 
connection therein so as to be operative to release 
said latch upon a predetermined movement of 
said abutment for closing said contact means. 

10. In a fluid pressure operated circuit breaker 
having relatively movable contact means, a cyl 
inder, and a piston operative upon an increase 
in fluid pressure in said cylinder for moving said 
contact means, the combination of supply valve 
means operative to supply fluid under pressure 
through a communication to said cylinder, throt 
tle valve means interposed in said communication 
having a position for restricting flow therer 
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through and an open position for permitting max- - 
imum flow, means for biasing said throttle valve REFERENCES CITED 
means toward one position, a member movable The following references are of record in the 
in response to movement of said contact means file of thi s 
for moving said throttle valve means to the other as S patent: 
position, a positive latch for holding said throt- UNITED STATES PATENTS 
tle valve means in the other position, and means Number Name Date 
operative upon predetermined movement of said 2,379,178 Peek -------------- June 26, 1945 
contact means while said throttle valve means 2,381,307 Peek et al. ---------- Aug. 7, 1945 
remains stationary for releasing said latch to per- 10 2.38480i Cumming et al. Sept 18, 1945 
mit said biasing means to move said throttle 1641,131 Baker Aug. 30, 1927 
valve means toward said one position. 1,714,545 Burns ------------- May 28, 1929 

JAMES M, CUMMING. 


