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This invention relates to circuit breakers, and 
more particularly to circuit breaker operating 
mechanisms of the fluid pressure operated type. 
When a circuit breaker of the fluid motor 

Operated type is closed in against a fault ex 
isting on the circuit controlled by the breaker, 
it is desired to quickly reverse the direction of 
movement of the mechanism and to quickly op 
erate the breaker to open position. The com 
pressed gas admitted to the fluid motor for clos 
ing the breaker is, at this time, at full closing 
pressure thereby preventing opening movement 
of the mechanism. This pressure may be dumped 
by opening a dump valve or exhaust valve which 
permits collapse of the fluid pressure on the 
Working side of the motor directly to atmosphere. 
Such dump valves usually fall into two main 
classes, (1) those that are operated entirely by 
electromagnetic means, and (2) those that are 
operated by fluid pressure. The electromagneti 
cally operated dump valves require an electro 
magnet of such size as to preclude high Speed 
opening of the valve. Fluid pressure operated 
dump valves require a second Valve for admit 
ting fluid pressure to open the dump valve. Con 
trol valves for controlling the opening of pneu 
matically operated dump valves are energized 
near the end of the closing stroke of the breaker 
When the contacts touch and a certain amount 
of time is required to build up Sufficient fluid 
pressure back of the dump valve to operate it. 

t is therefore an object of the invention to 
provide a circuit breaker operating mechanism 
of the fluid motor operated type With an in 
proved exhaust valve which is releasably re 
strained in closed position and when released 
is instantaneously moved to open position by 
fluid pressure previously provided. 
Another object of the invention is to provide 

a circuit breaker operating mechanism of the 
fluid pressure operated type with an improved 
exhaust valve for quickly exhausting the Work 
ing fluid pressure from the operating mecha 
nism. 
Another object of the invention is to provide 

a circuit breaker operating mechanism of the 
fluid pressure operated type with an impi'oved 
high speed exhaust valve which is normally 
latched in closed position and which, when re 
leased, is operated at high speed to Open posi 
tion by the working fluid pressure of the operat 
ing mechanism. 
Another object of the invention is to provide a 

circuit breaker operating mechanism of the fluid 
motor type with an improved exhaust valve which 
is releasably restrained in closed position by an 
electromagnetically operated latch, and which, 
when released, is operated to open position at 
high speed to quickly exhaust the working pres 
sure from the fluid motor. 
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2 
The novel features that are considered char 

acteristic of the invention are set forth in par 
ticular in the appended claims. The invention 
itself, however, both as to structure and Opera 
tion, together with additional objects and ad 
vantages thereof Will be best understood from 
the following detailed description of one embodi 
ment thereof when read in connection with the 
accompanying drawing in which: 

Fig. 1 comprises an elevational view partly in 
section of a circuit breaker operating mechanism 
embodying the principles of the invention; and 

Fig. 2 is a vertical sectional view taken on line 
I-II of Fig. 1. 
Referring to the drawing, the operating mech 

anism includes a main casting which is formed 
to provide a cylinder 3 closed at the upper end 
by an integral part of the casting. The lower 
end of the cylinder 3 is closed by means of a 
member 5 secured thereto and having a rela 
tively large port 7 therein which is open to the 
atmosphere. An operating lever 9 is pivotally 
mounted at one end on the casting and Con 
sists of a pair of spaced parallel levers pivotally 
connected at one end by means of a pivot pin 
2 to the upper ends of a pair of parallel links 
23 (Only one being shown). The lower ends of 
the links 23 are pivoted by means of a pivot pin 
25 on ears 27 (only one being shown) project 
ing from the main casting . The free ends of 
the operating levers 9 are rigidly connected by 
means of a cross member 29 and carry a short 
shaft 3 therebetween, on which is mounted a 
latch roller 33 disposed between the levers 9. 
The circuit breaker shown schematically at 19 

is biased to open circuit position by means of 
an accelerating spring 77 and is connected to 
the operating mechanism by means of an Op 
erating rod 35. The breaker operating rod 35 
is pivotally connected by a pivot pin 37 to the 
operating lever 9. 
In order to hold the breaker closed, the op 

erating lever 9 is held in the closed position 
by means of a high speed latching mechanism 
including a main latch 39 pivotally supported on 
the main casting by means of a pivot pin 
4. The latch 39 is disposed between the le 
vers f9 and is adapted to engage the roller 33 
carried by the free ends of the breaker operat 
ing levers 9 to restrain the operating mecha 
nism and the breaker in closed circuit position. 
The latch 39 is biased to latching position against 
a stop 43 by means of a spring pressed plunger 
45 which engages a projection 47 of the latch. 
The plunger 45 is slidably mounted in an open 
ing in a portion of the main casting and is 
biased inwardly against the projection 47 of the 
latch 39 by means of a compression Spring 49 
Surrounding the plunger 45 and disposed be 
tween a sleeve 5 threaded into the casting , 
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and the head of the plunger. An adjustable 
nut 53 is provided on the outer end of the plung 
er 45 to limit the inward movement of the 
plunger. 
The COnstruction of the latch face of the main 

latch 39 is such that this latch, by itself, will 
not serve to hold the breaker operating lever 
i9 in latching position. An auxiliary latch 55 
is provided for engaging and holding the main 
atch 39 in latching position. The auxiliary 
latch 55 is pivotally mounted on the casting 
by means of a pivot pin 57 and has a latch 
projection 59 which engages under a tail por 
tion 6 of the main latch 39 in the latching posi 
tion of the latching mechanism. The auxiliary 
latch 55 is biased to latching position by means 
Of a compression Spring 63 seated in a recess in 
the Casting and engaging a projection of the 
latch 55. The auxiliary latch 55 is also pro 
vided with a projection 65 which extends di 
rectly over the upper end of a trip plunger 67 
of an electromagnetic trip device 69. In addi 
tion to the trip plunger 67, the trip device com 
prises an E-shaped core it of magnetic mate 
rial, an energizing coil 73 mounted on the center 
leg of the core ill, and a movable armature 75. 
The trip plunger 67 is secured to the center por 
tion of the armature 75 and extends upwardly 
through a guide opening in the center portion 
of the core T and through an opening in the 
horizontal portion of the main casting fl. 
When the trip device 69 is energized, the arma 

ture 5 is moved upwardly against the core T 
causing upward movement of the trip plunger 
67. The upward movement of the trip plunger 
rotates the auxiliary latch 55 counterclockwise 
and disengages the projection 6 of the main 
latch 39, whereupon the accelerating spring TT 
of the circuit breaker, shown schematically at 
79, moves the breaker to the open circuit posi 
tion, the operating lever 9 being rotated coun 
terclockwise about its pivot 2 by the opening 
movement of the breaker. During the early part 
of the opening movement of the operating lever 
9, the roller 33 forces the main latch 39 in a 

counterclockwise direction as it clears the latch. 
AS Soon as the roller 33 clears the main latch 
f9, the spring 49 acts to return the latch 39 to 
latching position. 
Means is provided to prevent the restoration 50 

of the auxiliary latch 55 to its latching position 
until the operating lever 9 is returned to closed 
position. This means comprises a U-shaped hold 
ing lever 83, the legs of which are pivotally 
mounted on the pivot pin 57 on opposite sides 55 
of the auxiliary latch 55. The holding lever 83 
is biased in a counterclockwise direction by a 
spring 85 compressed between a Spring seat in 
the casting and a projection 87 of the hold 
ing lever. The cross member 89 of the holding 60 
lever 83 is disposed directly beneath the free 
end of the Operating lever 9 and thus is held 
in inoperative position. When the operating lever 
is in closed position. When the operating lever 
is released and moves toward open position, the 65 
holding lever 83 is rotated counterclockwise at 
which time a lateral extension 9 of the hold 
ing lever 83 engages and holds the auxiliary latch 
55 in unlatched position until the breaker oper 
atting arm 9 is returned to closed position and 70 
the roller 33 is reengaged by the latch face of 
the main latch 39. For this purpose, the biasing 
spring 85 of the holding lever 83 is of greater 
strength than the auxiliary latch biasing Spring 
63. 
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4. 
The breaker is adapted to be closed by com 

pressed gas admitted to the cylinder 3 above an 
operating piston 93. The piston 93 is secured to 
a piston rod 95 slidable through an air-tight 
opening in the top wall of the cylinder . A 
connector 9 is threadedly connected to the pis 
ton rod 95 and pivotally connected to the pivot 
pin 37 carried by the operating lever 9, thus di 
rectly connecting the piston 93 to the breaker 
Operating rod 35. 
Compressed air is admitted from an auxiliary 

air reservoir or tank (not shown) to the upper 
end of the cylinder 3 through an inlet passage 
controlled by a main inlet valve indicated gen 
erally at 03 secured to the side of the casting 
f. The opening operation of the main inlet 
valve 03 is, in turn, controlled by an electro 
magnetically operated pilot valve C5. The in 
let valve 03 comprises a valve element biased 
to closed position by means of a spring 73 and 
operable to open position by a piston T5 which 
is operated by compressed gas admitted there 
to by operation of the pilot valve 105. 
The pilot valve 5 is operated by an electro 

magnet O which, when energized, causes open 
ing of the pilot valve 95 to admit compressed 
air from the tank (not shown) to the piston T5 
to operate the main inlet valve . Actuation 
of the inlet valve admits compressed air through 
an inlet port 77 to the upper end of the oper 
atting cylinder 3 which drives the piston quickly 
downwardly to close the breaker. 
When the mechanism is operated to closed 

position, the operating lever 9 rotates in a clock 
wise direction, and near the end of this clock 
wise travel, the roller 33 engages the inclined 
surface of the main latch 39. As the roller 
passes along this inclined surface, the latch 39 
is rotated counterclockwise until the roller passes 
the nose of the latch whereupon the retriev 
ing Spring 49 restores the main latch 39 to latch 
ing position. As the roller 33 passes the nose of 
the main latch 39, the cross member 29 on the 
free end of the operating lever 9 engages the 
free end of the holding lever 83 and rotates the 
holding lever clockwise to its normal position 
permitting the spring 63 to restore the aux 
iliary latch 55 clockwise to latching position. 
An exhaust port 9 is provided for venting 

the cylinder 3 to atmosphere through the inlet 
passage when the breaker is tripped open from 
a fully closed position and there is no closing air 
in the cylinder. This port, however, is inadequate 
to dump the charge of closing air to permit quick 
reversal of the piston and opening of the breaker 
When the breaker is closed in against a fault. 
When the circuit breaker is closed in against 

a fault and it is desired to quickly reverse the 
movement of the mechanism so that the circuit 
breaker may be quickly opened, it is necessary to 
quickly vent the closing fluid pressure from the 
working side of the piston 93. This is accom 
plished by opening an exhaust valve 09. 
The exhaust valve 09 is mounted for slid 

ing movement in a housing which is Se 
cured to the side of the operating cylinder 3 
by means of bolts 3. The valve C9 is disposed 
in the cylindrical lower portion 5 of the hous 
ing and is biased to closed position by means 
of a spring 7. The exhaust valve is of the 
piston-type and comprises a valve member 9 
integral with two piston valves 2 which cooper 
ate with exhaust ports 23 formed in the upper 
and lower walls of the cylinder 5. The ex 
haust ports f 23 in the upper wall of the cylin 
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der 5 communicate with a chamber 25 in the 
upper portion of the housing , and the cham 
ber 25 communicates with the operating cylin 
der f3 by means of an exhaust port 2 in the 
wall of the cylinder. The ports 23 in the lower 
wal of the exhaust valve cylinder communicate 
directly to the atmosphere. 

Disposed in the cylinder 5 to the right of 
the exhaust valve 09, but separable therefrom, 
is a pilot piston 3 having an integral stem 
stem 33 against which the exhaust valve 09 
is biased by the spring T. A passage 35 in the 
housing connects the chamber 25 to the 
working end of the cylinder 5. The left-hand 
end of the cylinder 5 is closed by member 37 
suitably secured thereto. The Spring T is con 
pressed between the member 3 and the left 
hand end of the exhaust valve. A rod 39 hav 
ing one end threaded and screwed into the left 
hand end of the valve member 9 is slidably 
supported in an opening 4 in the member 37. 
The end of the rod 39 has a reduced portion 
43 forming a shoulder 45 which is engaged 
by a latch rod 47 disposed for vertical slid 
ing movement in an opening in the nember 37. 
A U-shaped member 49 is adjustably secured 
to the upper end of the trip rod 47 by means 
of a pair of nuts 5 threaded onto the trip 
rod one above and one below the lower leg of 
the U-shaped member and tightened thereagainst. 
An electromagnet, indicated generally at 53, is 
provided for operating the latch 47 to release 
the dump valve. The electromagnet comprises 
an E-shaped core member 55 mounted on a 
bracket f 57 secured to the housing by means 
of one of the bolts 3, an energizing winding 
59 surrounding the center leg of the core mem 

ber and a movable armature 6. The arma 
ture 6 is mounted on the upper leg of the 
U-shaped member 49 by means of a headed bolt 
63 and a nut 65 disposed between the arma 

ture and the U-shaped member. The head of 
the bolt 63 is spaced below the upper leg of 
the U-shaped member to provide a lost motion 
connection between the armature 6 and the 
latch rod 47. The purpose of the lost motion 
connection is to provide for high-Speed opera 
tion of the latch rod 47. 
During a closing movement of the operating 

piston 93 and before the contacts touch, the 
piston passes below the exhaust port whereupon 
compressed gas at full closing pressure is ap 
plied through the chamber 25 and passage 35 
to the working side of the pilot piston 3. 
Neither the piston 3 nor the dump valve 9 
can operate at this time since they are re 
strained by engagement of the latch rod 4 
With the shoulder 45 on the rod 39. As the 
operating piston 93 continues its closing stroke, 
and just before the breaker arrives full closed 
position, the contacts touch. If, at this time, 
there is a fault on the line the trip device 69 
is energized and operates the latch mechanism to 
permit opening movement of the breaker mech 
anism. At the same time the electromagnet 53 
is energized and attracts the armature 6f up 
Wardly to disengage the latch 47 from the shoul 
der 45, whereupon the previously built up pres 
sure back of the pilot piston 3 drives the pilot 
piston and the exhaust valve 9 at high speed 
toward open position. As soon as the exhaust 
valves crack open the compressed gas rushing 
through the exhaust portS 23 and past the 
faces of the valves 2 assist in moving the dump 
valve to full open position momentarily separat 
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6 
ing the valve 9 from the end of the stem 33 of 
the pilot wave. When the gas pressure is de 
creased a certain amount, the Spring 7 becomes 
effective to move the exhaust valve toward closed 
position, but since the compressed gas trapped 
back of the pilot piston 3 is vented relatively 
slowly, the piston 3 is held in a position to 
maintain the exhaust valve open until the trapped 
gas is vented to a point where the Spring 
moves the exhaust valve 09 and the pilot pis 
ton 3 to the position shown in the drawing. 
As soon as the exhaust valve reaches its closed 
position the latch rod 47 is moved downwardly 
by the force of gravity or by spring means (not 
shown) and reengages the latching shoulder 45 
on the rod 39, the reduced portion 43 of the 
rod 39 acting as a limit stop for the downward 
movement of the trip rod. 
From the foregoing description it will be ap 

parent that there is provided a high Speed ex 
haust valve mechanism for the fluid pressure 
operated mechanism wherein the exhaust valve 
is latched and full operating fluid pressure is 
applied to operate said valve before the valve 
is released thereby providing for substantially in 
stantaneous opening of the valve upon release 
thereof. 

Having described the invention in accordance 
with the patent statutes, it is to be understood 
that various changes and modifications may be 
made in the structural details thereof. Without 
departing from some of the essential features 
of the invention, and that come within the Scope 
of the appended claims. 

I claim as my invention: 
1. In a circuit breaker comprising relatively 

movable contacts, operating mechanism therefor 
comprising a fiuid operated motor, means for 
adjmitting fiuid under pressure to Said motor to 
operate said contacts to closed position, trip 
In eans operable in response to abnormal circuit 
conditions to effect opening movement of said 
contacts, a valve operable to cause quick collapse 
of the fluid pressure on the working side of said 
motor, pneumatically operated means for mov 
ing said valve to open position, means releasably 
restraining said valve in closed postion, electro 
responsive means operable when energized to 
Operate said restraining Ineans to release said 
Valve, and Ineans for applying fluid pressure to 
Said pneumatic means before said electrorespon 
sive means is energized. 

2. In a circuit breaker comprising relatively 
movable contacts, operating mechanism there 
for comprising a fluid notor operable to close 
Said contacts, means for admitting fluid under 
preSSure to Operate Said motor, trip means oper 
able in response to abnormal circuit conditions 
to effect opening of said contacts, valve means 
Operable to cauSe quick collapse of the fluid pres 
Sure on the working side of said motor, pneu 
matically operable means for operating said valve 
means to open position, latch means normally 
restraining Said valve and said pneumatic means 
against Operation, electroresponsive means oper 
able when energized to operate said latch and 
release said valve, and means comprising a pas 
Sage for admitting fluid pressure to said pneu 
matic means befose said valve is released, said 
pneumatic imeans maintaining said valve open 
until the fluid pressure in Said motor has co 
lapsed below a predetermined value. 

3. An operating mechanism for a circuit break 
er comprising a cylinder and a piston movable 
therein to close said breaker, means for ad 
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mitting fluid pressure to said cylinder to oper 
ate said piston to close said breaker, means con 
prising a valve operable to an open position for 
causing quick collapse of pressure in the cylin 
der and thereby permit high Speed reversal of 
movement of said piston, latch means releasably 
restraining said valve in closed position, pneu 
matically operated means for actuating said valve 
to Open position, and means for Operating said 
latch means to release said valve and permit 
said pneumatically operated means to actuate Said 
valve to open position, fluid pressure being ap 
plied to pneumatically operated means before 
said valve is released. 

4. An Operating mechanism for a circuit break 
er comprising a fluid motor, means for admit 
ting fluid under pressure to Said motor for Oper 
atting Said breaker to closed position, means com 
prising a valve operable to an open position dur 
ing a closing operation of said motor for caus 
ing quick collapse of the fluid pressure on the 
Working side of Said motor, actuating means 
operable by fluid pressure to actuate said valve 
to open position, latch means normally restrain 
ing said valve in closed position, electrorespon 
sive means operable when energized to actuate 
said latch and release said valve, and means for 
applying fluid pressure to said actuating means 
before said valve is released. 

5. In an Operating mechanism for a circuit 
breaker, means comprising a fluid motor operable 
to close the breaker, an inlet valve operable to 
admit fluid pressure to Said motor to effect clos 
ing of said breaker, means operable to cause open 
ing of the breaker, a valve for collapsing the 
fluid pressure in said motor, fluid pressure oper 
ated actuating means for actuating said valve, 
and latch means for restraining said valve in 
closed position until after fluid pressure has been 
applied to Said actuating means. 

6. In an Operating mechanism for a circuit 
breaker, means comprising a fluid motor operable 
to close the breaker, an inlet valve operable to ad 
mit fluid pressure to Said motor to effect clos 
ing of Said breaker, means operable to cause 
Opening of the breaker, a valve for collapsing 
the fluid pressure in said motor, fluid pressure 
Operated actuating means for actuating said valve, 
and latch means for releasably restraining said 
Valve in closed position, and means operable after 
fluid preSSure has been applied to said actuat 
ing means for Operating Said latch means to per 
nit Said actuating means to Open Said valve. 

7. In an Operating mechanism for a circuit 
breaker, means comprising a fluid motor oper 
able to close the breaker, an inlet valve oper 
able to a dimit fluid pressure to said motor to 
effect closing of said breaker, means operable to 
cause opening of the breaker, a valve for col 
lapsing the fiuid pressure in said motor, fluid 
preSSure operated actuating means for actuat 
ing said valve to open position, latch means for 
restraining Said valve in closed position, and 
means Operable after fluid pressure has been 
applied to said actuating means for operating 
Said latch to release said valve, said actuating 
means being maintained by trapped fluid pres 
Sure in a position to hold the valve open until 
after the fluid pressure in said motor has co 
lapsed below a predetermined value. 

8. In an operating mechanism for a circuit 
breaker, a fluid motor operable to close said 
breaker, means operable to admit fluid pressure 
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8 
to said motor to effect closing of said breaker, 
means operable to cause opening of said breaker, 
a valve movable to an open position to cause 
quick collapse of fluid pressure in said motor, 
means engaging a part movable with said valve 
for releasably restraining said valve in closed 
position, pneumatic means for actuating Said 
valve to open position, means effective during a 
closing stroke of said motor to admit fluid pres 
Sure to Said pneumatic means, and electrorespon 
Sive means operable after fluid pressure is ad 
mitted to said pneumatic means to actuate said 
restraining means and release said valve. 

9. In an operating mechanism for a circuit 
breaker comprising a fluid motor operable to 
close the breaker, an inlet valve operable to ad 
Init fluid pressure to said motor to effect clos 
ing of the breaker, means operable to cause open 
ing of the breaker, an exhaust valve operable 
independently of said inlet valve to quickly col 
lapse the fluid pressure in said motor to per 
mit high Speed reverse movement of said motor, 
fluid pressure actuating means for initiating 
Opening movement of said exhaust valve, and 
latch means for releasably restraining said ex 
haust valve in closed position and operable after 
fluid pressure has been applied to said actuating 
neans to release Said exhaust valve. 

10. In an Operating mechanism for a circuit 
breaker comprising a fluid motor operable to close 
the breaker, an inlet valve operable to admit 
fluid pressure to said motor to effect closing of 
the breaker, means operable to cause opening 
of the breaker, an exhaust valve operable me 
chanically independently of said inlet valve to 
quickly collapse the fluid pressure in said motor 
to perinit high Speed reverse movement of Said 
motor, fluid pressure actuating means for ini 
tiating Opening movement of said exhaust valve, 
and latch means for releasably restraining said 
exhaust valve in closed position, said latch means 
being Operable after fluid pressure has been ap 
plied to said actuating means to release said 
exhaust valve. 

11. In an operating mechanism for a circuit 
breaker comprising a fluid motor operable to 
close the breaker, an inlet valve operable to ad 
mit fluid pressure to said motor to effect clos 
ing of the breaker, means operable to cause open 
ing of the breaker, an exhaust valve operable 
independently of said inlet valve to quickly co 
lapse the fluid pressure in said motor to per 
mit high Speed reverse movement of said motor, 
fluid pressure actuating means for initiating 
opening movement of said exhaust valve, said 
exhaust valve being moved to full open position 
independently of said actuating means, latch 
means for releasably restraining said exhaust 
valve and Said actuating means in closed position, 
and means Operable after fluid pressure has been 
applied to Said actuating means to release said 
exhaust Valve. 

GILBERT J. EASLEY. 
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