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the so-called impuise type wherein a flow of liquid di-
electric is forced by piston means between the contacts of
a circuit breaker afisr separation thereof in order to aid
in extinguishing the arc drawn therebetween.

The trend toward higher system voltages and bresker
voltage ratings inherently tends to increase the physical
size of circuit breaker structures since higher voltage
ratings must of necessity require longer creepage distances

and greater gap separation distance of the contacts. Fur-
thermore, the physical size and weight of the breaker

operating mechanism is generally proportisnal to the size
of the breaker. Since the size of a breaker and its cper-
ating mechanism determines the cost, it is desirable to
keep the breaker dimensions at a minimum consistent
with proper performance.

A principal object of this inveation is to provide a
compact arrangement of the various elements of an im-
pulse-type circuit breaker and its operating mechanism.

Another object of this invention is the provision of an
improved circuit interrupter of the impulse type wherein
the operating mechanism, the impulse means, and the
contacts are disposed coaxially in a vertical disposition
s0 as to minimize the amount of floor or ground space
required for the breaker.

Still another object is to provide for an eleciric cir-
cuit breaker ar improved compact fluid-actuated operat-
ing mechanism which is capable of providing rapid and
effective trip-free opening operation.

According to one form of the invention, an electric
circnit interrupter is provided with a reciprocably mov-
able rod-like contact, impulse piston and cylinder means,
together with fluid actnating means, all of which elements
are coaxially disposed and contained within a continuous
enclosing structure. According to ancther feature of the
invention a quick-release latched-closed dump valve of
large pressure-release arca is characterized by having but
a relatively small actuating surface area which is exposed
to the fluid pressure supplied ic the operating mecha-
nism for the circuit breaker. Recause of this small actu-
ating surface a sensitive high-speed latch, or prop, can
be, and is, used for holding the dump valve closed apainst
the force of said fluid pressure. Thus, when the latch
receives an operating impulse, say during the performance
of a circuit breaker closing operaticn with a fault present
cn the line, it causes the valve quickiy to open suitable
dumping ports. This produces an immediate collapse
in the fluid pressure within ths operating mechanism and
thereby enables appropriate energy-storing means to im-
part an advantageous quick reversal to the circuit break-
er operating parts.

The invention will be better understood from the fol-
lowing description taken in conjunction with the draw-
ing in which Fig. 1 is a cross-sectional view of an in-
terrupter and its operating mechanism embedying the in-
yention with the parts shown in the closed position of
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the breaker; Fig. 2 is a cross-sectional view of the lower
portion of Fig. 1 with the moving parts shown transiently
with the breaker aimost open and with the dump valve
about to reset; while Fig. 3 shows these paris in their
positions of rest which they will occupy with the breaker
in its fully open circuit position.

Referring now to Fig. 1, I provide a metallic base-plate
1 on which is mounted porcelain shell sections 2 and 3
which together form an enclosing structure for the cir-
cuit breaker. A gasket 6 of resilient insulating material
such as rubber is interposed between the base-plate 1
and the ceramic shell 2. Similar insulating gaskets 7
and § are interposed between the ceramic shells 2 and 3,
while still another insulating gasket 11 is mounted be-
tween the upper end of shell section 3 and metallic clo-
sure struciure generally designated by the numeral 12.

The structure described thus far is maintained seal-
ingly in compression by means of a mechanically strong
insulating tubular casing 13 which is shown sealingly
secured to the base member 1 at its lower extremity by
an internally threaded collar 14. Likewise, the upper
end of the casing 13 is shown secursd to the upper clo-
sure structure 12 by the bolied coliar structure 15. The
tensional tubular easing 13 and the compressional porce-
lain shell elements 2 and 3 are maintained in constant
resilient relationship through the interaction of an anmu-
lar series of yicldable compression springs i6 which bear
against an annular plate which telescopes sealingly with-
in the cylindrical flange of the closurs structure 12 as
shown.

It is preferable to avoid free communication between
the contaminable imterrupter oil filling the interior of
casing 13 and the purely insulating oil for the ceramic
shell surrounding the casing 13. To #his end, the flange
portion of the siructure 12 serves as 2 division barrier
which permits two oil levels to be maintained, that of
the interrupter (which is indicated as oil level A) lying
above the flange structure, and that of the shell (indi-
cated as oil level B) lying within the flange structure.
However, oil from both sides of the casing 13 may be
drained cut through the drain passage indicated by the
numeral 17 which is shown in communication with the in-
side of the casing 13 and with the annular space between
the c;sing and the weatherproof insulating shell sections
2 and 3.

The circuit breaker b

the ;pw?r.te}‘mma} iy icated at 18, whils the upper
terminal is indicated by the numeral 18 and, praferably,
is electrically connected by brazing or welding so as to

¢ mntegral with the closure member 12, Terminal 18
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end is welded
Iate 22 which,
the agency of
fingers 23 with the reciprocably
metellic rod centact 24. This movable rod
ot in trm cooperates, Tor drawing the arc to be
exiinguished, with an uppser set of fixed finger contacts
25 di i hien about the conducting stud 26
vithin the hub portion 27 of the closure
Hub pertion 27 is supported by a spider-
like structure 28 which, attached to the member 12, thus
is in electrical contact with the upper terminal 19,
When the rod-like contact 24 is drawn downwardly
and separates from the contact fingers 25, an arc is.

) ser
ise secured to a conducting p
an electrical connection through

wressed contact

membe
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drawn therebetween and within the interrupter structure
generally designated by the numeral 29. Since the de-
tails of this interrupter structure form no part of the
present invention, it is believed sufficient merely to say
that the interrupter unit 29 comprises a plurality of baffle
plates consiructed of insulating material snitably apei-
tured to define an interrupting chamber through which
the rod contact 24 is reciprocabie. - The interrupting
chamber is also provided with lateral openings permit-
ting arc-extinguishing fluid to flow there across and ex-
tinguish the arc, as will soon appear more cizarly.

The lower extremity of the rod-like contact 24 is
threadedly secured to an insulating operating rod 39 at the
lower extremity of which is mounted piston member 31.
Piston 31 is reciprocable within the ealarged lower end
of an insulating sleeve 32. A metallic extension of the
wooden operating rod 38 is indicated at 33 and the lower
extremity thereof is provided with a roller 34 which en-
gages -a prop-type latch member 35 to maintain the rod
contact 24 in the closed circuit position. CTontact 24
is biased toward the open position by gravity and by
means of a compression spring 36 which encircles the rod
33. Thus, upon clockwise movement of the prop or
latch 35 about the axis of its pivot shaft 37, the rod
contact 24 separates from the finger contacts 25 due to
gravity and to the downward force of biasing spring
36.

" For the purpose of ensuring the extinguishment of the
arc produced when the contact 24 is withdrawn down-
wardly through the interrupting unit 29, a blast of liquid
dielectric is forced transversely across the interrupter unit
comprising the baffle stack 29. The structure for di-
recting and supplying this impulse or blast of fluid acrcss
the lower portion- of the baffle stack 29 comprises 2
tubular conduit 38 which is threadedly connected at its
upper-end under the baffle stack by an adapter element
3% (which preferably houses a schematically-shown non-
return valve), the conduit 38 telescoping into a recipro-
cably movable cylinder 46 operative about a fixedly

mounted annular piston member 43. When in the charged *

position as shown, the movable cylinder 40 is biased
downwardly by means of the compression spring 42 which
at its upper end engagés the fixed piston 41 which is
supported on one side by one or more of the above-
described blast conduits 38 and on the other by a corre-
sponding number of counter-poise cylinders 43 of the
same diameter, which elements are maintained immov-
ably between the fixed piston and the conducting plate
22. The upper end of the movable cylinder 48 is sub-

stantizlly sealed by means of a cover plate 44 which is °

provided with suitable packing for preventing unneces-
sary wastage of the impulse blast of arc-extinguishing
liquid which must usefully flow through the conduits 38,
The strong insulating thrust tube 32 for the cylinder 46
is provided with a lower bored portion 46 which con-
stitutes an operating cylinder for the contact-actuating
piston 31 of the contact operating rod 30. The lower
extremity of the impulse thrust tube 32 is threadedly se-
cured in the large reciprocally movable piston member 47
which is slidable within a main operating cylinder 48.

For the purpese of preventing the leakage of fluid
through the base-plate 1 in the opening through which the
rod 33 is reciprocable, an appropriate oil seal 53 is pro-
vided.

For cooperating with the blast tubes 38 and counter-
poise spacers 43 in the support of the fixed piston 41, a
metallic cylinder 54 abuts at its upper end the piston
41 while its lower end is screwed into a fixed plate 55
which in turn stands upon the supporting members 56
which are mounted on the base-plate 1.
~From the above, it will be understood that with the
breaker in the contact-closed impulse-charged position
shown in Fig. 1, the hold-closed latch or prop 33 supports
the rads 33 and 39 whose piston 31 in turn supports (at
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the upper end of the bore 46) the thrust tube 32 which,
through the upper end cover of the impulse cylinder 49,
transmits this holding action or effect in opposition to
the downward bias of the heavy impulse spring 42. In
addition, the hold-clesed prop 38 acting through rods 33
aud 3% maintains the contact 24 in closed position against
the bias of the contact opening spring 26.

Thus, when the latch 35 is tripped, the rod 33, the
rod 39 and contact 24 descend under the action of the
biasing spring 3% at high speed to draw the interrupting
hile, in addition, the movable cylinder 48 is forced
dly but independently and at a slower rate due
to the oil-compressing action of spring 42. Accordingly,
the faster-moving piston 31 will have moved out of en-
gagoment with the shoulder of the bore 46 of the in-
sulating thrust tube 32. Downward movement of cyl-
inder 45 forces cil contained in the space 49 above
the fized piston 41 to be forced from the space 49 through
the ports 58, upwardly through the conduit or conduits
38, across the arc in the baffle structure 22, after which
it vents upwardly as indicated by the arrow 51 and
through the ample pérforations 52 formed in the closure
plate 28. Such a cross-blast of liquid -dielectric effec-
tively aids in extinguishing an arc drawn between the
upper énd of the rod contact 24 and the finger contacts
%5, as is well known in the art.

During the above-described opening movement, it will
be observed that the downward contact opening stroke
D is substantially longer than the impulse stroke E, as
indicated in Fig, 1; for at the end of the stroke the
large impulse movable cylinder 48 and its operative
piston 47 has been arrested by the buffer résting on the
supporting member 55, while the contact piston 31 has
continued downward to the point where its roller 34
finally rests against a suitable stop such as shown at 564
in Fig. 3.

In order to close the interrupter, and to charge the
opening and imptlse piston springs, fluid pressure is
supplied through a conduit 57 to the space Wwithin the
cylinder 48 to exert an upward force simultaneously on
both the small piston 31 to close the rod contact 24
and on the large piston 47 tc raise the movable cylinder
40 to- its upper spring-charged position through the im-
pulse thrust tube 32. As is well known, a suitablée pres-
sure reservoir and control valve méans would be utilized
to supply fluid pressure through the conduit mésans 57
to the cylinder 48. Preferably, the fluid for operating
pistons 31 and 47 would be air under pressure.

Should an arc of fault propertions strike between the
finger contacts' 25 and the rod contact 24 at an instant
just before the parts reach the closed position, it is
desirable to have the breaker trip itself free in which
event the rod contact should rapidly reverse toward open
position with the impulse means comprising cylinder 46
and the fixed piston 41 available for immediate use. In
order for these elements to reverse motion quickly, it is
necessary to relieve the fluid pressure within cylinder 48
promptly. To this end, the cylinder is provided with
large dump ports 585 which are normally closed off by
means of a dump valve 58 comprising a sleeve portion
fitting about .the cylinder 48. The dump valve 58 has
a piston-like portion which surrotinds the operating rod
33 and has an actuating surface 58a which is exposed
to fluid pressure within the cylinder 48. The actiat-
ing surface 58a¢ has a relatively smail area in compari-
son to the large cross-sectiorial area of the cylinder and
of the dumping ports 58b, and, as a result, the pressure
forces tending to drive the valve 58 downwardly into
an open position are comparatively light. This is ad-
vantageous, in that it permits me to use a sensitive high-
speed latch, or prop, for holding the high-capicity dump
valve 58 in closed position. Such a prop is shown at
59 cooperating with a suitable latch roller 68. When
this prop 59 receives an operating impulse, say in re-
sponse to the breaker being closed on a fault, it is ca-
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pable of responding at high speed, 1. e., unlatching, to
permit the dump valve 58 quickly to open under the
force of pressurized fluid in :aid cylinder. This permits
fluid pressure within the cylinder 48 rapidly to collapse
so that the pistons 47 and 31 are free to move down-
wardly rapidly against negligible back pressure under
the released force of their opening springs.

After the dump valve 38 has opened to permit col-
lapse of the fluld pressure in the cylinder 48, it will
be restored to its normal or closed position by means
of the spring 36, which serves not only as a contact open-
ing spring but also as a dump valve resetfing spring.
The dump valve 58 will then be held in its closed po-
sition by the valve-cenirolling prop 89, as will socon be
more apparent.

Referring to Fig. 1, the valve prop 59 is provided
with a latch face so inclined that the downwardly-act-
ing fluid pressure forces urge the prop toward its released
position against the bias of a suitable resetting spring
594 mounted about the pivot of the prop. This valve
prop 59 is normally prevented from moving into its re-
leased positicn by means of a secondary latch 61 which
cooperates with an undercenter toggle coupled tc the
prop. This toggle comprises a pair of pivotally inter-
connected links 62 and 63 carrying at their knee a latch
roller 64 which is normally supported on the secondary
latch 61. The foggle link 63 is pivotally supported on
a fixed pivot pin 63a and the toggle link €2 is pivotally
joined to the prop 59.

The contact prop 35 likewise is provided with 2 latch
face so inclined that the cpening spring 36 urges the
prop 35 toward its released position against the bias of
a suitable resetting spring 35z. The prop is normally
prevented from moving into its released position by
means of another secondary latch 67 which cooperates
with an undercenter toggle 63 corresponding to the previ-
ously-described toggle 62, 63, 64.

The two secondary latches 61 and 67 are coupled to-
gether for simultanecus tripping by a linkage 78 which,
together with the secondary latches, constitutes a master
latch assembly which is operable by a single tripping
solenoid 7%. This tripping solenoid 71 is suitably con-
nected by means (not shown) to be responsive to ab-
normal current conditions in the breaker power circuit.
The linkage 78 comprises a tripping crank 72 pinned
to the rotatable shaft 73 of latch 61. Another crank
74 pinned to this shaft 73 is pivotally joined to a con-
necting link 75 having a lost motion slot 75« at its lower
end. This lost motion slot 75q receives a pin 76 car-

ried by another crank 77 which is pinned to the shaft :

of the secondary latch 67.

Thus, when the tripping sclencid 71 is energized, as
from abnormal line conditiens, it drives the tripping
crank 72 counterclockwise tripping the valve-controlling
latch 61, Such movement of trip crank 72 also turns
crank 74 and lifts the connecting link 75 thereby trip-
ping the contact conirolling latch 67. When the valve-
controlling secondary latch 61 is tripped, the toggle 62,
63 is free to collapss and the valve prop 52 to release
under the influence of downwardly-acting fluid pressure
forces transmitted through the roller 68. Thus, if pres-
surized fluid is then present in the cylinder 48 it will
force the dump valve open and quickly exhaust through
ports 535 thereby permitting the thenm-unlatched pistons
31 and 47 to move rapidly downwardly against negligible
back pressure within cylinder 48, whereby to produce
rapid breaker-opening movement.

In the event that this circuit breaker opening move-
ment was a normal switching-open operation, the dump
valve prop 59 would not have responded because, al-
though the secondary trip latch 61 had moved out from
under the toggle-knee roller 64, no downward force
would have been applied to the dump valve to over-
come the upward force thereupon exerted by the upper
‘end of the spring 36, and because the latch’s reset spring
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592 would have kept the toggle links 62 and 63 extended
(in the Fig. 1 position). The reason that no downward
force would have been applied to the dump valve is
that pressurized finid within cylinder 48 would previ-
ously have been exhausted tc atmosphere by the usual
control valve ‘(not shown) which normally vents the
cylinder to atmosphere except when operated to supply
fluid to the cylinder 48.

Thus, for a normal opening cperation, it will be under-
stood that only the main prop 35 would respond to the
tripping of secondary latches 61 and 67 and that the
breaker would open while the dump valve would re-
main undisturbed during this spring-operated breaker
opening operation.

As socn as the tripping solenoid 71 is deenergized,
the valve-controlling secondary trip latch 61 can reset
immediately through the agency of its reset spring 61la.
The lost-mction slot 784 in the link 75 permits the latch
61 to reset independently of the other secondary latch
&7 which may reset independently at any time because
of its own reset spring 674. With the breaker now in
its open position, i, ¢., with the roller 34 now occupying
its lowermost position, which is shown in Fig. 3, the main
prop 35 will have resumed its reset position under the
influence ‘of its own return spring 33a.

Consequently, in response t¢ a subsequent closing oper-
ation when pressure air is admitted to cylinder 48 through
conduit 57, the breaker contacts will be reclosed through
stroke D, and the impulse spring 42 will be recharged
through its shorter siroke E, as the small and large pistons
respectively move upwardly. It will be observed that
the shoulder formed at the upper end of bore 46 inter-
connecis the coatact-controlling piston 31 and the im-
pulse-charging piston 47 for movement in unison near
the end of the closing stroke. This effectively insures that
the irapulse means 48, 42 will be fully charged at the
time the contact closing strcke is completed, thereby in-
suring that the impuise means wiil then be prepared for
a fully rated operation in case immediate reopening is
necessary.

In this upward closing stroke, the roller 34 will have
to move past the now reset main prop 35. In so doing,
it will have once more to break its toggle 68. To enable
this o take place, I provide a cam-like extension &i for
a latch crank 82, which, like prop 35, is free to rotate
about shaft 37. At its other end, the crank 82 is pivotally
connecied to an actuating link 83 which has a lost-motion
connection 84 with the contaci-controlling secondary latch
67. The extension & is located so as to be in inter-
fering positicn with respect to the roller 34.  As a result,
when the roller 34 moves upwardly during a closing oper-
ation, it encounters extension 81, rotates crank &2 clock-
wise, pulls link 83 downward, thereby pulling the sec-
ondary latch 67 out from under its toggle roller so that
the toggle 68 now may collapse as the contact roller 34
brushes past the main prop 35 and temporarily displaces
it to the right. The prop 35 instontly ressts under {he
roller 34 (as the latter assumes its fully closed position
of Fig. 1) under the influence of its retura spring 35a.
Secendary latch aiso resets a2t the samz timie under
the bias of its return spring 674. Independence between
these resetting movements is provided by means of the
lost-motion connection §4 between link 83 and tha sec-
ondary latch 87. Thus, inertia or rebound forces on the
prop 35 and the latch 67 do not communicate one with
another tc impede the fast resetiing speed of the prop
and latch.

Assuming that no line fault was present during this
closing stroke, pressure has been exerted downwardly upon
the surface 58« of the dump valve 58, but, because the
tripping solenoid 71 has remained un-energized, the dump
valve is held closed by the prop-latch 59. At the end of
the closing stroke, the cylinder 48 exhausts in the usual
manner through its conventional control valve (not shown)
which had passed pressure air to the cylinder through the
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wonduit:57 when - operied but had-exhausted to atmosphére
‘when closed. .

If now, onthe other hand, the ‘breaker should close -on
a faulted line, the tripping solenoid 71 would ‘become
energized, ‘possibly before-the ‘end -of the upward stroke
of the contact piston 3%, Consequently, both progs 35
and 5% would be released in such = case; for now ithe
downward pressure on the face 584 of the dump valve 53
would cause roller ‘69 to sweep latch 59 from out of its
path, for the reason that the ‘downward preumatic force
on valve face 38« is greater than the wpward force of
spring 36, Accordingly, the dump valve will move down
through its travel distance C where it will be arrested by,
say, an abutment 85 as is clearly shown in Fig. 2. With
the dump valve in this open position, it is apparent that
the residual pressure below the almost closed piston 47
is instanily evacuated through the ports 585 so that the
moving contact structure can open unimpededly down-
ward, even through the control valve (not shown) may
still be feeding pressure air through the conduit 57, Thus,
the dumping valve arrangement of my invention, having
a large escape port area and a small integral piston area
provides a very effective way of permitting instant re-
-versal of the closing members of the circuit breaker in
the event of a trip-free -operation resulting from closing
on a faulted line.

Fig. 3 shows the tripped-epen condition to which the
breaker and mechanism return after experiencing either
a tripping operation from the closed position of Fig. 1
or a trip-free operation shown commencing as in Fig. 2.
In the position of Fig. 3, it will be observed that both
pistons 31 and 47 are down and the dump valve 58 has

een retirned to its closed upper position by the upward
bias of spring 36. Also the contact roller 34 is in its
lowermost position dre to the downward bias of the
spring 35.

It will be understood that although my disclosed mecha-
nism permits the use of a single compression spring 36
for controlling dump valve-resetting and contact-opéning,
the single spring 36 could be replaced by two separate
springs, one spring for biasing the rod 23 and associated
parts downwardly and another spring for maintaining the
dump valve 3% in its normally closed position. For ex-
ample, a fixed structure could be arrangesd so as to sur-

round the red 33 and one spring could have its upper 4

end engage the dump valve 59 and its lower end bear
on the fixed plate, while another spring could engage the
shovlder $8 on the rod 33 and its upper end could engage
the lower surface of the fixed plate.

While I have shown and described particular embodi- ;

ments of the invention, I do not wish to be limited thereto
and intend in the appended claims to cover all such
changes and modifications as fall within the trus spirit
and scope of the invention,

What I claim as new and desire to secure by Letters
Patent of the United States is:

L. A fluid actuated operating mechanism for an elec-
tric circuit breaker haviag a biased-open latched-closed
movable contact and having impulse means normally oc-
cupying a position corresponding to the closed position of
said movable contact and movable to an operated posi-
tion upon opening of said movable contact for supplying
liquid dielectric to the arc drawn thereby, said mecha-
nism comprising a cylinder, means for supplying pressure
flnid to said cylinder, a first piston operatively coupled to
said movable contact and movable in response to préssure
fluid in said cylinder for imparting closing movement to
said contact, and a second piston operatively coupled to
said impulse means and movable in response to pressure
fluid in said cylinder for moving said impulse means to its
normal position.

2. The mechanism of claim | in combination with
means. interconnecting said pistons for movement in uni-
son .near the end of a closing - stroke ‘for insuring that
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‘said impittse'means is'returned‘to its normal position when
said contact isin closed position.

3. ‘An electric circuit Interrupter comprising a recipro-
cably ‘movable contact, impulse mieans including a piston
and cylinder and operable to supply liquid dielectric to
the arc drawn by said contact upon opening movement
thereof, said contact and said impulse means being sub-
stantially coaxially disposed, latch means for holding said
contact in its closed position and for holding said impulse
means in a normal ‘position corresponding to the closed
position of said - contact, biasing means for producing
cpening movement of said contact upon release of said
fatch means, means for operating said impulse means
upon release of said latch means, a fluid motor includ-
ing twe coaxially disposed pistons operable from pres-
sure fluid supplied to a common cylinder, means for op-
eratively connecting one of said pistons with said contact
and the other of said pistons with said impulse means,
and means for supplying -pressure fluid to said motor to
operate said .pistons thereby to cause closing movement
of said contact and movement of said impulse means to
its nermal position.

4. An -electric circuit breaker comprising a biased-
open latched-closed reciprocably movable rod contact,
reciprocable impulse means normally occupying a pasi-
tion corresponding to the closed position of said movable
contact and movable to an operated position upon open-
ing of said movable contact for supplying liquid dielec-
tric to the arc drawn thereby, said contact and said im-
pulse means being coaxially disposed with said contact
being reciprocable in an opening through said impulse
means, an cperating cylinder, said cylinder and said con-
tact being coaxially disposed, means for supplying pres-
sure fluid to said cylinder, a first piston movable with
said movable contact and operable in response to pres-
suré fluid in said cylinder for imparting closing move-
ment to said contact, and a second piston movable with
said impulse means and operablé iii response to pressure
fiuid in said cylinder for moving said impuise means to its
niormal position.

5. ‘An electric circuit breaker comiprising a biased-open
latched-closed reciprocably movable rod contact, recipro-

“cable impulse means normally cccupying a position cor-

responding to the closed position of said movable con-
tact and movable fo an operateéd position upon opening
of said movable contact for supplying liquid dielectric

to the arc drawn thereby, said contact and said impulse

means being coaxially disposed with said contact being
reciprocdble in an opening through said impulse means,
an operating cylinder, said cylinder .and said contact being
coaxially disposed, means for supplying pressure fluid to
said cylinder, a first piston movable with said movable
contact and operable in response to pressure fluid in said
cylinder for imparting closing movement to said contact,
and a second piston movable with said impulse means
-and operable in response to pressure fluid in said cylinder
for moving said impulse means to its normal positicn, said
pistoris being substantially coaxially disposed. )

6. A fluid actuated operating méchanism for an elec-
tric circuit breakér having a biaséd-open latchsd-closed
movable contact and having impulse means normally oc-
cupying a position corresponding to the closed position
of said movable contact and movable to an operated po-
sition upon opening of said movable contact for supply-
ing liguid dielectric to the arc drawn thereby, said mecha-
nism comprising a cylinder having a dumping port in a
wall thereof, means for supplying pressure fluid to said
cylinder, a dump valve normally clos‘ing said port and
having a surface exposed to préssure fluid in said chamber,
latch means for holding said valve in its normal position,
the force exerted by the pressure fluid in said cylinder on
said surface being effective to move said vilve to an op-
erated positicn thereby to open said port in response to
release of said latch méans, 4 first piston operatively re-
lated with said movablé contact and movablé in response
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to pressure fluid in said cylinder for imparting closing
movement to said contact, and a second piston operatively
related with said impulse means and movable in response
to pressure fluid in said cylinder for moving said impulse
means to its normal position.

7. In an electric circuit breaker comprising a movable
contact and means biasing said contact toward open posi-
tion, an operating cylinder having a dumping port, piston
means operable by pressurized fluid supplied to said cyl-
inder for imparting closing movement to said contact, a
dump valve normally closing said port and having an ac-
tuating surface exposed to pressurized fluid in said cyl-
inder, first prop means operable when latched to hold
said dump valve in closed position and operable when
unlatched to permit said dump valve to open under the
force of pressurized finid in said cylinder, second prop
means operable when latched to hold said contact in
closed positicn and when unlatched to permit opening of
said contact, master latch means normally maintaining
both of said prop means in latched position and releas-
able to cause unlatching of both of said prop means, a
single tripping solenoid operable to cause release of said
master latch means whereby to cause opening of said
dump valve and said contact, means operable while said
contact is in open position for returning said dump valve
to closed position, and means operable thereafter for
restoring said first prop means to its latched position
thereby holding said dump valve closed so that pressurized
fluid can then be applied to said cylinder to impart closing
movement to said contact.

8. The mechanism of claim 7 in which said contact
biasing means and said dump valve restoring means com-
prises a single spring acting between said dump valve
and said movable contact,

9. The mechanism of claim 7 in which said master
latch means comprises a pair of trip latches for respec-
tively holding said prop means in latched position, and
a linkage interconnecting said trip latches and operable
by said solenoid to cause substantially simultaneous trip-
ping of said latches.

10. The mechanism of claim 7 in which said master
latch means comprises a pair of trip latches for respec-
tively holding said prop means in latched position, and a
linkage interconnecting said trip latches and operable by
said solenoid to cause substantially simultaneous tripping
of said latches, said linkage comprising a lost-motion con-
nection for permitting independent resetting of said trip
latches into their respective holding positions after trip-
ping thereof,

11. In an electric circuit breaker comprising a mov-
able contact and means biasing said contact toward open
position, an operating cylinder having a dumping port,
piston means operable by pressurized fluid supplied to said
cylinder for imparting closing movement to said contact,
a dump valve normally closing said port and having an
actuating surface exposed to pressurized fluid in said
cylinder, first prop means operable when latched to hold
said dump valve in closed position and operable when
unlatched to permit said dump valve to open under the
force of pressurized fluid in said cylinder, second prop
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means operable when latched to hold said contact in
closed position and when unlatched to permit opening
of said contact, master laich means normeally maintain-
ing both of said prop means in latched position and
releasable to cause unlatching of both of said prop means,
a single tripping solenoid operable to cause release of said
master latch means whereby to cause opening of said
dump valve and said contact, means for returning said
dump valve to closed position after opening thereof,
means operable while said contact is in open position for
restoring both of said prop means to laiched position
wherceby to hold said dump valve closed, means responsive
to contact-closing movement for temporarily displacing
said second prop means without disturbing said first prop
means, and means for thereafter restoring said second
prop means to its laiched position in response to comple-
tion of said closing movement whereby to hold said con-
tact closed.

12. Operating mechanism for an electric circuit breaker
comprising an operating cylinder having a peripheral
wall containing a radially extending dump port, means
for supplying pressurized fluid to said cylinder, piston
means operable by said pressurized finid for actuating
said breaker, an axially movable dump valve fitting about
said wall and normally closing said port, said dump valve
having an actuating portion exposed to pressurized fluid
within said cylinder, the effective working area of said
actuating portion being only a minor fraction of the
cross section area of said cylinder, and latch means nor-
mally holding said dump valve closed and operable when
released to permit said valve to open under the force of
pressurized fluid in said cylinder.

13. In a fluid-actuated operating mechanism for an
electric circuit breaker having a movable contact biased
toward open position, an operating cylinder, rod means
extending through an end wall of said cylinder and opera-
tively connected to said contact, a piston coupled to said
rod means and movable in response to pressure fluid sup-
plied to said cylinder for imparting closing movement
to said contact, said cylinder having a radial dump port
in a peripheral wall thereof, an axially-movable sleeve-
type dump valve fitting about said cylinder and normally
closing said port, said valve having an actuating portion
surrounding said rcd means and including an actuating
surface exposed to pressure fluid in said cylinder, and
releasable latch means for helding said valve in its nor-
mal position, the force exerted by the pressure fluid in
said cylinder on said actuating surface being effective
to move said valve to an operated position in which said
dump port is open in response to release of said latch
means,
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