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The invention relates to circuit interrupters
and more particularly to circuit breaker operat-
ing means of the fluid or gas pressure type.

In the design of compressed air or gas operat-
ing means for circuit breakers which have rela-
tively heavy contact loads, a combination of op-
erating gas pressure and operating piston area
must be selected which will develop sufficient driv-
ing. power to overcome the heavy contact load
which is picked up during the latter part of the
closing stroke after the contacts touch. If the
~ breaker is to be used for quick reclosing service,
sufficient power must also be developed to quickly
reverse the movement of the breaker on. quick
reclosing operations which are preferably initiated
at. an intermediate point in the opening stroke.
If the large driving force required for these con-
ditions is applied. during the first part of the
closing stroke on normal closing operations from
the full open position, the circuit breaker will be
operated at such a high speed and the kinetic
energy. developed will be so large that it may re-
sult in destructive slamming. of the breaker and
mechanism. ‘ )

An object of the invention is the provision of a
circuit breaker having fluid pressure operating
means which automatically applies a greater clos-
ing force during the latter portion of the closing
stroke than during the. first part of the closing
operation.

Another object of the invention is the provi-

sion. of . a circuit breaker having a fluid pressure’

or compressed gas operating means which. applies
a. predetermined closing force during the first part
of a closing operation starting from the full open

position and automatically exerts an increased

closing force during the final portion of the clos-
ing stroke and also on quick automatic reclosing
operations.

Another object of the invention is the provision
of: a.circuit breaker with a compressed gas operat-
ing: means having an automatic throttle means
which throttles the flow of operating gas a prede-
termined- amount during the first part of the
closing’ stroke starting from the full open. posi-
tion ‘of the breaker, and which automatically:
opens near the end of theclosing stroke to there-
by ‘increase the closing power when the heavy
contact load of the breaker is picked up.

Another object of the invention is the provision
of a circuit breaker as described in the preced-
ing paragraph, wherein the automatic throttle
means remains in ‘the open or non-throttling po-
sition. during a quick reeclosing operation thus-ad-
mitting a large quantity of operating gas to quick-
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ly reverse the motion of the breaker and reclose
the breaker at high speed. ‘ o

Another object of the invention is the provision
of a circuit breaker having a compressed gas op-

‘ erating ‘means and automatic throttle means as

described in the preceding ‘paragraphs wherein
the throttle means comprises a throttle valve
automatically operated by mechanical means in

.. accordance with the positionr and movement of
10 '

the breaker or the operating piston. .

Ancther object of the invention is the provision
of a compressed air operated. circuit breaker with
an - gutomatic mechanically. operated throttle

... valve, operation of -which is initiated by a part
15

movable with the breaker operating piston.
Another object of the invention is the provision

of a compressed gas circuit breaker operating

mechanism with an automatic throttle valve which

.. is adjustable so that the operating- mechanism

can be used on various sizes of circuit breakers

having ‘closing loads varying from a low value up

to the highest capacity of the mechanism. '
Further objects and advantages of the present

" invention will become apparent from the following

detailed description of one-embodiment thereof,
reference being had to the accompanying drawing
in-which: ‘

Pigure 1 is an elevational view, partly in sec-

o tion, of a compressed air circuit breaker operat-

ing mechanism embodying the invention, the:cir-

cuit breaker being shown. schematically, and
Fig. 2 is a fragmentary detail sectional view

showing the throttle valve element. as viewed at

- right. angles-to the showing thereof in Fig. L

The present invention is-illustrated as applied
to a circuit breaker operating means similar to
that disclosed-in the  copending application of
James M. Cumming and R. C. Cunningham, Serial
No. 410,686, filed September 13, 1941, and: assigned:
to- the assignee of this invention. In certain-as-
pects the present: invention. is an improvement
over the eircuit-breaker operating means disclosed
and. claimed in the copending application of Rich-
ard C. Cunninghami, Serial No. 410,870, filed Sep-
tember 15, 1941, which is also assigned to the same
assignee 'as the present invention: Inthe last
mentioned application: Serial No. 410,870, a throt-
tle valve. is provided which is pneumatically oper-
ated to- open position on quick reclosing opera-
tions- to- quickly reverse the movement of the”
breaker. - In- the - present- invention; as: distin-
guished from application Serial No. 410,870,: the
automatic throttle valve is operated mechanically
during the: latter portion of the ‘closing stroke of:
the piston to provide an increased flow of com- °




2

pressed air during the final portion of the closing
stroke, and the throttle valve is also maintained
in open position during quick reclosing operations.

Referring to the drawing, the circuit breaker
represented schematically at T may be of any
conventional construction either of the oil break
or air break type. The circuit breaker, as sche-
matically shown, comprises stationary contact
means 8 and movable contact means (1. Most
conventional circuit breakers usually embody a
contact pressure spring construction for main-

taining the desired pressure engagement of the.

contacts in the closed position. 'The main bridg.
ing contact is usually backed by springs to se-
cure contact pressure. The contact pressure se-
curing means is represented very schematically
in the drawing by the resilient laminated leaf
spring construction of the movable contact mem-
ber.

Although illustrated as g single pole circuit
breaker, it will, of course, be understood that the
breaker may be a multipole circuit breaker hav-
ing g set of contacts 9 angd 11 for each pole there-
of with the movable contacts mechanically con-
nected for simultaneous operation in the usual
manner. The circuit breaker is biased to open
circuit position by means of an accelerating
spring shown schematically at 15, and the
breaker is mechanically connected to the operat-
ing mechanism- indicated generally at 1T by a
suitable connecting means. . The connecting
means is represented schematically as comprising
a lever 19, pivoted at 21, on g3 fixed support, one
end of the lever being pivotally connected to the
breaker lift rod 23 and the other end being piv-
otally connected to an operating rod 25 which is,
in turn, mechanically connected to the operat-
ing mechanism 7.

The operating mechanism comprises a main
casting 2T which is formed to brovide g cylinder
29 closed at the upper end by an integral part of
the casting. A closure member 31 is secured to
the lower end of the cylinder 29, this closure
member having a relatively large port 33 therein
open to the atmosphere. An operating or latch-
ing lever 35 is pivotally mounted at one end on
the casting 27. The operating lever consists of
two spaced paralle] levers 37 which are pivotally
connected at one end by means of a pivot pin
39 to the upper end of a Dair of links 41 (only
one being shown) pivotally mounted on the main
casting 27. The free end of the levers 37 com-
prising the operating lever are connected by a
cross member and carry a short shaft 45 there-
between on which is rotatably mounted 3 latch-
ing roller 47 disposed between the levers 31. The
breaker operating rod 25 is pivotally connected
by a pivot pin 49 to the midpoint of the operating
lever 35, the pivot pin extending transversely
through the levers 371 and engaging an opening
in the lower end of the rod 25. The breaker op-
erating lever is adapted to be held in closed po-
sition to hold the breaker closed by means of
the high speed latching mechanism comprising a
main latch 51 which is pivoted on the main cast-
ing 21 by a pivot pin 53. The latch 51 is adapted
to extend between the parallel levers 31 and its
latch end is adapted to engage and restrain the
latching roller 47 carrieq by the free end of the
operating lever 35. The latch 5 is biased to
latching position against a stop 55 by means of
a spring pressed plunger 51. An auxiliary latch
67 is provided for normally engaging and hold-
ing the main latch 51 in latching position. The
auxiliary latch 67T is pivoted on the casting 27
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by a pivot pin 69 and has a latch projection TI
adapted to engage under a projection 13 of the
latch §1. A spring 15 biases the auxiliary latch
67 to latching position. The auxiliary latch is
provided with a projection 17 which extends di-
rectly over the upper end of the trip plunger 19
of an electromagnetic trip device 81.

The trip device 81 comprises, in addition to the
trip plunger 19, an E-shaped core 83 of mag-
netic material, an energizing winding 85 mounted
on the center leg of the core and the movable
armature 87 cooperating with the core 83, The
trip plunger 79 is secured to the center portion
of the armature 87 and slidably extends upwardly
through a guide opening in the center leg of the
core 83 and through an opening in the horizon-
tal portion of the main casting 27. A spring
89 biases the armature 87 downwardly to unat-
tracted position.

When the trip device 81 is energized, the ar-
mature 87 thereof is moved upwardly against the
core 83 causing upward movement of the trip
plunger 19. This upward movement of the trip
plunger moves the auxiliary latch 67 counter-
clockwise and disengages the projection 13 of the
main latch 51 whereupon the accelerating spring
I5 of the circuit breaker moves the hreaker to
open position, the operating lever 35 being rotated
counterclockwise about its pivoted end by the
opening movement of the breaker. During the
initial opening movement of the operating lever
35 the roller 41 pushes the main latch 51 in a
counterclockwise direction as it clears the latch,
In order to prevent the auxiliary latch 671 from
returning to latching position until the breaker
lever 35 is returned to closed position, there is
provided a U-shaped balance lever 95, the legs
of which are pivotally mounted on the extending
ends of the pivot pin 69 on opposite sides of the
auxiliary latch 67. The balance lever 95 is biased
counterclockwise by a compression spring 97
which is seated in a recess in the casting 27 and
engages the under side of a projection 99 of the
balance lever. A cross member (0f on the free
end of the balance lever 95 is disposed directly

" beneath the free end of the operating lever 35
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5o that the balance lever will be held down in an
inoperative position when the operating lever 35
is in closed and latched position. However, when
the operating lever 35 is released the balance
lever 95 is rocked counterclockwise and the por-
tion 89 thereof engages and holds the auxiliary
latch 67 in unlatehing position until the breaker
operating lever 35 is returned to its closed posi-
tion and its roller has become reengaged under
the latch face of the main latch 51. For this
purpose, the biasing spring 97 is stronger than
the auxiliary latch spring 75.

An operating piston 103 is reciprocably mov-
able within the operating cylinder 28, and this
piston has a piston rod (0T which slidably ex-
tends in a fAuid-tight manner through an open-
ing provided therefor in the top wall of the cyl-
inder 29. The upper end of the piston rod 107
has a connecting element 109 threadedly con-
nected thereto which is pivotally connected o
the pivot pin 49 carried by the operating or
latching lever 35. Thus the operating piston 103
is mechanically connected directly to the circuit
breaker operating rod 25.

The operating piston 103 is adapted to be
moved downwardly in the cylinder 29, to close
or automatically reclose the circnit breaker, by
compressed air from an guxiliary air reservoir
or tank [I{, the compressed air being admitted
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to the upper end of the cylihder 29 through ‘an
inlet passage 112 controlled by a main inlet valve
indicated ‘generally at 113, 'The opening opera-
tion of the ‘main inlet valve is contiolled by a
pilot valve 15 operated by a,n electromagnet or
solenoid fI7.

The inlet valve mechamsm is'of the same:con-
striiction as that gisclosed’in the aforementioned
copending application of J."M. Cumming and R.
C. :Cunningham, Serial' No. ‘410,686, - The “inlet
valve #13 comprises-a valve housing (19 and a
main: ‘valve élement 12}
housing. 'The main valve element 121 is adapted
to ‘be operated to open ‘position by a valve pis-
ton (not shown) upon energization ‘of the valve
controlling “electromagnet 117, and the valve is
returiied to closed position by spring means’ (niof
shown) upon deenergization of ‘the electromag—
net ‘H1.

“Inorder to provide for quick reversal of move-

- ment ‘of ‘the operating piston 103 and circuit
breaker T to provide the effect of trip-free opera-
tion of the circuit breaker, the mechanism is pro-
vided with an air pressure exhaust means similar
to that disclosed in 'the aforementioned copend-
ing applicdtion Serial No. 410,686. The air pres-
sure exhaust means causes quick collapse of air
presure in ‘the operating cylinder above the piston
103 whenever the trip device 81 is operated so as
to 'dump the pressure air ‘to atmosphere and
thereby permit quick opening of the circuit

breaker. 'The air pressure exhaust means is fully.

disclosed in the aforementioned copending appli-
cation Serial No. 410,686 and comprises air pres-
sure-exhaust ports 123 formed in the side of the
‘operating cylinder which are adapted to be con-
nected to atmosphere by a main exhaust valve
(not shown). The main exhaust valve is auto-
matlcally opened by the air pressure above the
operating piston 103 when a pilot valve 125 is
‘opened in response to operation of the trip de-
vice '81. The exhaust ports 123 are of larger size
than the compressed air inlet passage {12 so that
the breaker will be opened quickly pon opera-
tion of the trip device 81 even though the main
inlet va,lve may be open and admitting com-
pressed air to the cylinder at the time the trip
device is’ operated ‘Thus the breaker is trip free
‘of ‘the closing means. The ports ‘123 are so. lo-
cated that they are closed by the operating pis-
ton early in the opening movement of the breaker
before the piston reaches the intermediate posi-
tion'at which compressed air is admitted for ac-

complishing quick reclosing operation of the ¢ir- ;

‘cuit breaker.

The compressed air operatmg means is oper-—
dble 'to produce normal closing operations of the
circuit breaker starting from the full open.posi-
tion-of the breaker, and is also operable to effect
quick automatic reclosing operations of the
breaker wherein the reclosing movement is ini-
tiated at an intermediate point in the opening
stroke of the breaker after the circuit is inter-
‘rupted but before ‘the breaker reaches full .open
‘position.” The control circuits for.controlling the
operation of the electromagnet inlet valve 11T and
the trip ‘device 81 are preferably the same as the
control circuits ‘disclosed in the aforementioned
copending application Serial No. 410,686. These
control circuits have not been shown in this appli-
‘cation as..they are unnecessary for a complete
understanding of the present invention. It is be-
lieved sufficient. to state that the tripping electro-

magnet 81 is energized in response to an overload

‘or 'short ‘eircuit™in the main circuit, and also by

mounted ‘in ‘the valve-
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a mianual ‘trip control switch, . For 'quick auto-
matic ‘reclosing operations, ‘the inlet valve con-
trolling ‘electromagnet 117 is automatically enér-
gized by ‘an auxiliary switch at an ‘intermediate
point in the opehing stroke of the breaker to
cause the inlet valve to admit compressed air to
the ‘operating cylinder at ‘this time. The electro-
magnet {17 may also be-energized by a ‘'manual
closing control switch to effe¢t ¢losing operation
of ‘the circuit breaker ‘from the full-open position
of the breaker. Reference-may be had fo the
aforementioned copending application for-the de-
tails of the control circuits for accomplishing the
above operations.

‘The circuit ‘breaker operating mechanism as
thus far described, is the same as that disclosed
in the aforementioned copéending application Se-
rlal No.-410,686.

" Tn accordance with ‘the present invention, the
circuit breaker operating means is provided w1th )
an automatic throttle means which is effective
to throttle the flow of compressed air to the oper- .
ating cylinder a predetermined amount during
the first part of the closing stroke of the operat-
ing piston on normal closing operation of the cir~
cuit breaker; and which is'automatically operated
t0 ‘an‘open or non-throttling position during the
latter portion of the closing stroke to permit com-
pressed air to ‘flow to the operating cylinder at
an inereased rate during the final portion of the
closing stroke. Combpressed air is admitted rela-
tively slowly by the throttle durihg the first part
of the normal closing operation thus decreasing
the tendency of the operating mechanism to slam.
A larger quantity of compressed air is admitted
to the operating cylinder by -the throttle during
the final portion of ‘the closing stroke thereby
providing sufficient driving power to overcome
the relatively heavy contact load imposed by the
contact pressure ‘spring means during the final
portion of the closing stroke. The throttle means
is also constructed so that it will remain in open
position during the major portion of the opening
stroke of the operating piston and during quick
reclosing operations, thereby admitting the larger
quantity of compressed air necessary to quickly
reverse the movement of the circuit breaker and
qulckly reclose the same.

"The-automatic throttle means comprises a cy-
lindrical piston shaped valve element 131 slidably
mounted in g vertically disposed cylindrical re-
cess 133 which crosses the inlet air passage 112
in the inlet valve housing [19. A closure.cap 135
is secured in the upper end of the cylindrical re-
cess 133 for closing the upper end of this recess.
The valve element 131 is threadedly mounted on
the central portion of a rod 13T which slidably ex-
tends in a fluid-tight manner through openings
provided therefor in the ‘closure member (35
and in the bottom of the valye housing {{8. The
valve element 131 is secured in mounted positiocn
on the rod 1371 by a retaining pin (not shown).
The upper end of the rod 137 is threadedly con-
nected to a U-shaped connecting element 139, a -
lock ‘nut 141 being provided to secure the con-
nection.  The valve element 131 is adapted to be
actuated to its throttling position, and to its open
ornon- throttling position by a snap acting spring
toggle comprising a pair of rods or links (43 and
145 having U-shaped rod ends 14T which are piv-
otally connéected together and to the connecting
element 139, by a pivot pin 149 which forms the
knee of the actuating toggle. The free ends of
the toggle rods 143 'and 145 slidably extend

through enlarged openings provided therefor in -
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a pair of supporting arms 151 which are secured
to the closure member 135. A compression
spring 153 is mounted on each toggle rod and
disposed in compression between the head 147
and supporting arm 15f of the rod.

The valve element 131 is adapted to be actuated
to its throttling position shown in Fig. 1 during
the latter part of the opening stroke of the
breaker and operating piston, and actuated to its
open or non-throttling position during the latter
portion of the closing stroke of the breaker oper-
ating piston. A link 155 is provided for the pur-
pose of initiating the actuation of the valve ele-
ment {31 at the proper time. The connecting
link (55 is pivotally connected at its lower end
to the knee of the actuating toggle by means of
the pivot pin 149, and the upper portion of the
link is provided with an elongated slot 157 which
engages a pin or stud 159 projecting laterally
from the breaker operating lever 35. An adjust-
ing screw (61 is threaded into the upper end of
the link 155 and the lower end of this screw is
adapted to extend into the upper portion of the
slot 157. The adjustment of the screw (61 de-
termines the point in the opening stroke of the
breaker operating piston at which actuation of
the valve element 131 to its throttling postion will
be initiated. An adjustable collar 163 may be
mounted on the link 155 adjacent the lower end
of the slot 157 to determine the point at which
actuation of the valve element 131 to its open po-
sition will be initiated.

Adjustment of the throttling position, that is,
the degree of throttling of the valve 131 is accom-
plished by means of a pair of lock nuts 165 which
are threaded on the extending lower end of the
valve rod 131. These lock nuts act as an ad-
Jjustable stop to determine the upper or throttling
position of the valve element 131. Adjustment
of the open or non-throttling position of the
valve element 131 is accomplished by means of a
pair of lock nuts 16T which are threaded on the
upper portion of the valve rod 137. These lock
nuts 167 limit the amount of downward move-
ment of the valve element 131 and thus determine
the size of the air opening provided in the open
position of the valve element 131. The inlet air
passage 112 is of general triangular shape, as
shown by the dotted lines in Fig. 2, so as to pro-
vide for a maximum range of adjustment of the
throttle opening provided by the valve element
131 in the throttle position thereof. In the po-
sition of the parts shown in Figs. 1 and 2, the
valve element 131 provides a relatively high de-
gree of throttling since only the apex of the tri-
angular shaped inlet passage 112 is uncovered by
the valve element in the throttling position
thereof. Tf the lock nuts 165 are backed off, the
size of the throttle opening will be decreased and
if the lock nuts are screwed upwardly on the rod
the size of the throttle opening will be increased.

The operation of the mechanism is briefly as
follows: When the circuit breaker is in the full
open position, as shown in Fig. 1, the throttle
valve element 13{ is maintained in the throttling
position as-shown, in which it will act to throttle
the flow of compressed air to the upper end of
the cylinder a predetermined amount. To close
the circuit breaker, the inlet valve controlling
electromagnet (17 is energized by closing a man-
ual control switch. Energization of the elec-
tromagnet (1T opens the pilot valve 115 and
thereby causes opening of the main inlet valve
121. Upon opening of the main inlet valve {21
compressed air flows through the inlet passage
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112 into the upper end of the operating cylinder
29 and moves the operating piston 103 down-
wardly to closed position to effect closing of the
circuit breaker. During the first part of the
closing stroke, the throttle valve 131 is main-
tained in throttling position in which it throttles
the flow of compressed air to the cylinder a pre-
determined amount admitting air to the operat-
ing cylinder relatively slowly. -Shortly before the
contacts of the circuit breaker touch, the pro-
Jecting pin 159 will engage the bottom of the slot
157 in the link 155 and thereby initiate actuation
of the throttle valve 131 to its open position. As
soon as the knee pin 149 of the actuating toggle
is moved downwardly through the deadcenter po-
sition, the spring toggle actuates the valve ele-
ment {3) downwardly to its open position with a
snap action, thus the valve element 131 is actu-
ated to open throttle position during the latter
portion of the closing stroke of the breaker oper-
ating piston and allows the compressed air to flow
at an increased rate into the operating cylinder
and thereby provide a relatively large driving
force during the final portion of the closing
stroke of the operating piston. When the circuit
breaker reaches the fully closed position, the
latching roller 47 is engaged under the main latch
51 and the breaker is held latch closed by the
latching mechanism. As soon as the breaker
reaches the fully closed position, the valve con-
trolling electromagnet 117 is deenergized and the
main inlet valve 121 returns to closed position
shutting off the flow of compressed air to the op-
erating cylinder 29.

If an overload or short circuit occurs in the
circuit controlled by the circuit breaker, the trip
device 81 will be immediately energized and the
trip plunger 19 thereof quickly moved upwardly
to effect release of the latching mechanism and
at the same time opening of the exhaust pilot
valve 125. The release of the latching mechanism
comprising the auxiliary latch 67 and main latch
51 permits the circuit breaker to be moved quick-
ly to open position by its accelerating spring (8.
The opening of the exhaust pilot valve 125 will
cause the main exhaust valve to open if there is
any substantial air pressure in the operating cyl-
inder above the piston 103, to thereby dump the
air to atmosphere through the exhaust ports
123.

If the circuit breaker is set for quick automatic
reclosing operation, the inlet valve controlling
electromagnet 117 will be automatically energized
early in the opening stroke of the circuit breaker
thereby causing the inlet valve 121 to open and
admit compressed air to the operating cylinder
during the opening movement. The throttle
valve 131 remains in the open or non-throttling
position during the major portion of the opening
stroke and hence will be in open position at the
time compressed air is admitted for quick reclos-
ing and will remain open during the quick reclos-
ing operation. This is due to the length of the
slot 157 in the connecting link 155. Since the
throttle valve 131 is in the open throttle position
a large quantity of compressed air will be ad-
mitted to the operating cylinder and the com-
pressed air will quickly reverse the movement of
the operating piston and initiate the reclosing
movement of the operating piston at an inter-
mediate point in the opening stroke before the
circuit breaker reaches full open position. The
reclosing movement proceeds and if the fault or
overload condition which caused the initial open-
ing has been cleared, the circuit breaker will be
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driven to.the fully closed position and. relatched.
The inlet valve controlling - electromagnet: LIl
will be deenergized: and the inlet valve 121 re-
turned  to, closed position. when. the. breaker
reaches the-fully closed. and latched- position.
However, if the overload or fault condition is still
present at the. time the circuit- breaker contacts
reach the touch position during the reclosing
movement, the trlp device 81 will be immediately
energized. in response. to the overload; condition
and will retrip the breaker by releasing the latch-
ing mechanism and simultaneously opening: the
exhaust pilot valve 125. The opening of the ex-
haust pilot valve 125 will cause the main exhaust
valve to open and dump the closing air-from; the
operating cylinder to atmosphere so that it will
not retard the opening movement of the circuit
breaker. :

The circuit breaker may be manually tripped

by means of the manual trip.control switch which :

effects. energization of the trip device 81.. The
circuit breaker will be moved quickly to.the full
open circuit position and during the. latter part
of the opening - movement shortly: before. the
breaker reaches its full open position, the pro-
jecting pin 159 on the breaker operating lever 3%
will engage the adjusting screw 161 adjacent the
end of the slot 1571 and initiate actuation of the
throttle valve element 131 to its throttling posi-

tion shown in Fig. 1. The snap. action toggle will;

thereby be caused to snap to its upper overcenter
position shown, moving: the valve with a snap
action to.its throttling position. The mechanism
is.now ready for a normal closing operation.

From the foregoing, it will be seen that the. 3
automatic throttle valve 131 catses the flow. of -

compressed air to. the. operating cylinder-to be
throttled a predetermined amount during the. first
part of each closing operation started from-full
open- position, and the throttle valve is auto-
-matically opened during the. latter part of the
closing stroke of the operating piston-thereby ad-
mitting a large quantity of air to the upper side
of the operating piston during- the final portion
of the closing stroke. The throttle valve remains
in. the .open throttle position during the major
portion of the opening stroke of the operating pis-
ton and during quick reclosing operations, due to
the elongated slot 157 in the connecting link 185,
so that an increased quantity of air will be ad-
mitted to the operating cylinder on quick reclos-
ing operations.-

'The lock nuts 165 and 161 prov1de a means: for
adjusting both the throttling :and -the open
throttle position of the throttle element 31. This
enables 4 single mechanism to be used for oper-
ating a number of different sized breakers. The
adjusting screw 161 is set so that the throttle
valve 131 will not be actuated ‘to its throttling

--position until late in the opening stroke. of .the.

circuit breaker-in order to insure that the:valve
.element will remain in its open position during
. quick reclosing operations.

While the invention has been dlsclosed in ac-
cordance with the provisions of the patent stat-
utes, it is to be understood that various changes
in the structural details and arrangement.of parts
may be made without departing from some of
the essential features of the invention. Although
the throttle valve has been shown as applied to a
certain specific type of compressed air operating
means, it will be understood that the invention. is
also applicable to other types of compressed. air

. or.compressed gas operating .means for eireuit
breakers. ' Tt is.desired,:therefore, that the lan-
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guage of the appended claims be given the broad-

est: reasonable mterpretatlon permxss1b1e m the
-11ght of the pnor art,

I clalm as. my mventmn

1. Compressed gas operatmg means for a ¢ir-
cuit: breaker comprlsmg a, cylinder, an operating
plston in said cylmder opelable to close the
breaker a source. of compressed gas for operating
Sald plston means for automatmally controlling
the 1ate of ﬂow of gas to sa1d cylmder including a
valve havmg one posmon m Whlch the ﬂow of gas
to saxd cylmder is: 11m1ted to a predetermmed rate
by said: means, saxd valve having an open posi-
tmn in thh it pernuts gas to ﬁow to said cylinder
ed. rate, actuating. means for said

valve in udmg an actuatlng member connected
to sald valye, and means- ‘movable with said pis-
ton and engageable with said actuatmg member
to initiate, actuatlon of sald valve from sald one
pos1t1on to sald open: p 1t10n durmg the latter
portlon of the closing: movement of sald plston
on normal closing. operatlons of the breaker said
valve remaining statlonary in sald open pos1t1on
durmg the major: portlon of: the opemng stroke of

tmn only durmg the latter portlon of the opening
movement of said: breaker

2. Compressed gas. operatmg means for a mrcult
breaker comprising a, cylinder, an. operatmg pis-
ton.in said cylinder operable to. close the breaker,
a source of compressed gas for opera.tlng said pis-

ton, means for automatically controlling the rate

of flow..of gas: to. said. cylinder comprising a valve

“having one. position. in which the flow of gas to
‘said cylinder-is-throttled a predetermlned amount

by sa;\d means and: having an open posmon in
mcrea.,ed rate, a,ctua‘tmg‘means for said valve in-
cluding : spring means for quickly moving said
valve from said one position to said open position,

‘actuation of-said valve from said one position to

said: open position being initiated in response to

. the. movement -of said piston during the latter

portion. of the closing movement of the Dpiston,

and said valve being actuated to:said one position
in response to the movement of said piston during

-the latter portion of the opening movement of

said: pxston

‘3.-Compressed gas. operatmg means for & cir-
cuit. breaker comprising a cylinder, an operating
piston in said cylinder operable to close . the
breaker, a source of compressed gas for operat-
ing said piston, means for automatically control-

~ling the rate of flow of gas to.said cylinder com-

prising a valve having one pos1t10n in which the
flow of gas: to said cylinder is throttled a prede-
termined: amount by said means and having an
open position in which it permits gas to flow to
said cylinder -at an increased rate, .actuating
means for. said . valve including spring means for

~quickly moving said valve from said one posi-

tion: to. said open -position, and means movable
with .said piston for initiating actuatmn of ‘said
valve to said open position during the latter por-
tion.of the closing' movement of said p1ston, said
valve being actuated to said one position in re-

sponse t0 the movement of said piston during the

latter portion of the opening movement of said
plston
4, Compressed gas operating means for a cir-

- cuit breaker comprising & cylinder, a piston in

({]

said cylinder .operable to close the breal_cer, a
lever . connected-to .said piston, a source of com-
pressed gas for operating said piston, a valve for
controlling the flow of gas to. said cylinder for
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‘closing the breaker, actuating means -for said
valve including a spring actuated toggle and an
actuating member connected to said valve, said
actuating member having a lost motion connec-
tion with said lever for causing said valve to be
actuated from one position to an open position
during the latter part of the closing movement
of said piston and for causing said valve to be
actuated to said one position during the latter
part of the opening movement of the piston.

5. Compressed gas operating means for a cir-
cuit breaker comprising a cylinder, a piston in
said cylinder operable to close the breaker, a
source of compressed gas for operating said pis-
ton, means for automatically controlling the rate
of flow of gas to said cylinder for closing the
breaker comprising a valve having one position
in which the flow of gas to said cylinder is
throttled a predetermined amount by said means
and having an open position in which it permits
gas to flow to said cylinder at an increased rate,
means for adjusting the degree of throttling pro-
vided by said means, actuating means for said
valve, means movable with said,piston and en-
gageable with said valve actuating means for
initiating the actuation of said valve from said
one position to said open position during the
latter part of the closing stroke of said operating
piston, and adjusting meang for adjusting the
amount of opening provided by said valve in the
open position thereof.

6. In combination, a circuit breaker movable
to open and to closed circuit position, compressed
gas operating means therefor comprising a cylin-
der, a piston in said cylinder operable to close the
breaker, a source of compressed gas for operat-
ing said piston, means comprising a valve and
actuating mechanism therefor mechanically ac-
tuated in response to predetermined move-
ments of the breaker for limiting the flow of gas
to said cylinder to a predetermined rate during
the first part of the closing stroke of the piston
started from the full open position and for auto-
matically causing gas to be supplied to said cyl-
inder at & substantially increased rate during the
latter part of such closing stroke and also dur-
ing the entire stroke traversed by said piston on
instantaneous reclosing operations of the breaker,

7. In an electric circuit breaker comprising
relatively movable contacts, a fluid motor for op-
erating the circuit breaker, s supply system for
supplying fluid under pressure to said motor, ori-
fice means through which fluid under pressure is
supplied to said motor and means for controlling
sald orifice means in response to predetermined
movements of said fluid motor for causing a pre-
determined driving force to be applied to the
motor by fluid under pressure  during the frst
part of the closing stroke of said fluid motor on
normal closing operations of the breaker and for
automatically causing a substantially increased
driving force to be applied to said fluid motor by
fluid under pressure during the latter portion of
the closing stroke of the motor on normal clos-
ing operations and also during substantially the
entire reclosing stroke traversed by the motor on
instantaneous reclosing operations of the breaker,

8. In an electric circuit breaker comprising rel-
atively movable contacts, a fluid motor for clos-
ing the circuit breaker, means for supplying fluid
under pressure to said motor, means including
variable orifice means for controlling the rate of
flow of fluid to said motor and actuating means for
said variable orifice means controlled by predeter-
mined movements of said motor for causing fluid
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under pressure to be supplied to the motor at a
predetermined limited rate during the first part
of the closing stroke of the motor on normal clos-
ing operations and for causing fluid under pres-
sure to be supplied to the motor at a substan-
tially increased rate during the latter part of such
normal closing stroke of the motor and also at
said increased rate during substantially the en-
tire stroke traversed by the motor on instantane-
ous reclosing operations of the breaker.

9. In an electric circuit breaker comprising a
pair of relatively movable contacts, a fluid motor
for closing said circuit breaker, a source of fluid
under pressure, means for controlling the rate of
flow of fluid under pressure to said motor com-
prising a valve, actuating means for said valve
controlled by predetermined movements of said
motor operable to automatically actuate said
valve from one position to open position during
the latter part of the closing stroke of said motor
on normal closing operations of said circuit break-
er and for causing said valve to remain stationary
in open position during the entire stroke trav-
ersed by said fluid motor on instantaneous reclos-
ing operations of said circuit breaker.

10. In an electric circuit breaker comprising a
pair of relatively movable contacts, a fluid motor
for closing said circuit breaker, means for sup-
plying fluid under pressure to said motor, means
for controlling the rate of flow of fluid under
pressure to said motor comprising a valve, actu-
ating means for said valve having a lost motion
operative relation with said fluid motor for actu-
ating said valve from one position to an open
position during the latter part of the closing
movement of the motor on normal closing oper-
ations of the breaker and for causing said valve
to remain in said open position during the entire
stroke traversed by said motor on instantaneous
reclosing operations of the circuit breaker.

11, In an electric circuit breaker comprising a
pair of relatively movable contacts, a fluid motor
for closing said circuit breaker, means for sup-
plying fluid under pressure to said motor to oper-
ate said circuit breaker, means including a valve
for controlling the rate of flow of fluid to said
motor, actuating means for said valve comprising
& spring and an actuating member having a lost
motion operative relation with said fluid motor for

- causing said valve to be actuated from one posi-

tion to an open position during the latter part
of the circuit breaker closing stroke of said mo-

" tor on normal closing operations of the breaker
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and to remain in said open. position during the
major part of opening stroke of said motor and
for causing said valve to be actuated to said one
position during the latter part of the opening
stroke of the motor,

12, In an electric circuit breaker comprising
relatively movable contacts, a fluid motor for op-
erating said circuit breaker, means for supply-
ing fluid under pressure to dctuate said breaker
to closed circuit position, connecting means
through which fluid under pressure is supplied to
said motor, a valve associated with said connect-
ing means having one position in which it closes
at least part of said connecting means whereby
the flow of fluid to said motor is limited to pre-
determined rate and having an open position in
which it allows fluid to be supplied to the motor
at a substantially increased rate, actuating means
for said valve operable to actuate said valve from
said one position to open position during the lat-
ter part of the closing stroke of said motor on
normal closing operations of the breaker and for
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causing said valve to remain stationary in said
open position during the major portion of the
_ opening stroke of said motor and during the en-
tire stroke traversed by said motor on instanta-
neous reclosing operations of the breaker.

13. In an electric circuit breaker.comprising
relatively movable contacts, a fluid motor for op-
erating said circuit breaker, means for supplying
fluid under pressure to said motor to actuate the
breaker to closed position, connecting means
through which fluid under pressure is supplied to
said motor, a valve associated with said connect-
ing means having one position in which it closes
at least a part of said connecting means to there-
by limit the rate of flow of fluid to said motor
and having an open position in which it allows
fluid to be supplied to said motor at a substan-
tially increased rate, actuating means for said
valve controlled in response to predetermined
movements of said motor for causing said valve
to remain in said -one position during the first
part of the closing stroke of said motor on nor-
mal closing operations of the breaker and to be
actuated to open position during the latter part
of the closing stroke of said motor. on normal
closing operations of the breaker and to remain
in open posiiton during the entire reclosing stroke
traversed by the motor on instantaneous reclos-
ing operations of the breaker. .

14. In an electric circuit breaker having rela-
tively movable contacts, operating means there-
for comprising an operating cylinder having a
piston therein operatively related with said
breaker, means for supplying fluid under pres-
sure to said cylinder to close the breaker, con-
necting means through which fluid under pres-
sure is supplied to said cylinder, a valve asso-
ciated with said connecting means having one
position in which flow of fluid to the motor is
limited to a predetermined rate and having an
open position in which it allows fluid to be sup-
plied to said cylinder at a substantially increased
rate, actuating means for said valve controlled
in response to predetermined movements of said
piston, said valve remaining ‘in said one posi-
tion during the first part of the closing stroke
of said piston on rnormal closing operations of
the breaker and being actuated to open position
during-the latter part of such closing stroke of
the piston and remaining stationary in said open
position during the major part of the opening

stroke of the breaker and during the entire re-
- closing stroke traversed by the piston on in-
stantaneous reclosing operations of the breaker,
said valve being actuated to said one position
during the latter part of the opening stroke of
the breaker.

15. In an electric circuit breaker comprising
relatively movable contacts, operating means
therefor comprising a fluid motor, means for
supplying fluid under pressure to said motor to
actuate the breaker to closed position, connect-
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ing means through which fluid under pressure -

is supplied to said motor, a valve associated with
said connecting means having one position in
which the flow of fluid to said motor is limited to
a predetermined rate, said valve having an open
position in which it allows fluid under pressure to
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be supplied to said motor at a substantially in-
creased rate, actuating means for said valve for
causing said valve to remain in said one posi-
tion during the first part of the closing stroke of
said motor on normal closing operations of the
circuit breaker and for actuating said valve to
open position during the latter part of such clos-
ing stroke of the motor, said actuating means
causing said valve to remain stationary in open
position during the major portion of the opening
stroke of the breaker and during the entire stroke
traversed by the motor on instantaneous reclos-
ing operations of the breaker.

16. Compressed gas operating means for a cir-
cuit breaker comprising a cylinder, an operat-
ing piston in said cylinder operable o close the

_breaker, a source of compressed gas for operat-

ing -said piston, means for automatically con-
trolling the rate of fiow of gas through said eylin-
der including a valve having one position in
which the flow of gas to said cylinder is limited
to a predetermined rate by said means, said
valve having an open position in which it per-
mits gas to flow to said cylinder at an increased
rate, actuating means for said valve including an
actuating member connected to said valve, and
means rendering said actuating member respon-
sive to movement of the breaker to initiate actu-
ation of said valve from -said one position to
said open position during the latter portion of
the closing movement of said piston on normal
closing operations of the breaker, said valve re-
maining stationary in said open position during
the major portion of the opening stroke of the
breaker and being actuated to said one position
only during the latter portion of the opening
movement of said breaker.

17. In combination, a circuit breaker having
relatively movable contact means movable to an
open circuit position and to a closed circuit posi-
tion, operating mechanism for closing said
breaker comprising a cylinder having mounted
therein a Dpiston operatively connected to the
movable contact means, supply means for sup-
plying fluid under pressure to said cylinder for
effecting operation of said piston, valve means
for automatically controlling the rate of flow
of fluid under pressure from said supply means
to said cylinder, means actuated by said oper-
ating mechanism as said piston approaches the
limit of its contact opening stroke for rendering
said valve means operative to limit the flow of
fluid to said cylinder to a predetermined rate
during the first part of a subsequent contact
closing stroke, means actuated by said operating
mechanism as said piston approaches the limit
of its contact closing stroke for causing said valve
means to increase the rate flow of fluid to said
cylinder during the final part of such closing
stroke, and means controlled by said operating
mechanism for maintaining said valve in the
position for effecting supply of fluid at an in-
creased rate during substantially the entire re-
closing stroke traversed by said piston on in-
stantaneous reclosing operations of the circuif
breaker. :
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