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My invention relates to circuit breakers and
more particularly to high-speed fluid-operated
circuit breakers.

In many high-voltage installations, it is desir-
able to obtain higher speeds of opening of cir-
cuit breakers than has heretofore been possible.
Circuit breakers have been designed which op-
erate by spring pressure but, where high-speed
tripping is desired, the mass of the springs be-
comes an important factor both in the amount
of energy delivered to the moving parts and
the rate of such delivery. In order to deliver
sufficlent energy, the springs must be heavy and,
therefore, the inertia of the actual spring parts
prevents any considerable amount of energy from
being delivered by the spring in a very short time
of the order in which it is desirable to operate
a very high-speed circuit breaker. For this rea-
son, air or other fluid under pressure has been
suggested as the operating force since it passes
a very large amount of energy with a negligible
inertia. .

In fluid-operated circuit breakers, the fluid un-
der pressure is usually supplied through extend-
ed pipes and controlled by a number of small
valves., Because of this arrangement, there is
a loss of pressure through the extended pipes,
causing a delay insofar as high-speed -operation
is concerned and, furthermore, the time of oper-
ating the valve becomes considerable in very high-
speed circuit breakers. In accordance with my
invention, I provide an arrangement wherein
the fluid for operating the circuit breaker is un-
der pressure at the point where it is needed to
open the breaker immediately in case of abnor-
mal current conditions or other reasons without
the delay caused by pressure loss due to the flow
of the fluld through extended pipes as well as
the delay coincidental with the operating of vari-
ous valves, If my invention is applied to a break-
er of the fluid-blast type, such as is disclosed
and claimed in United States Letters Patent No.
1,898,900 granted February 21, 1933, upon an
application of Sigwart Ruppel, the fluid under
pressure is also immediately available for the
fluid blast for arc-extinguishing purposes.

PFurthermore, when the operation of a fluid-
controlled circuit breaker is dependent upon the
operation of a number of small valves which
usually contain passages easily blocked by ice
formed in cold weather from the condensation,
a material question as to reliability arises. In
my invention, on the other hand, these small
valves operate only when the circuit breaker is
moved to its closed position and the opening of
the circuit breaker is in no way dependent upon

them but rather is dependent upon fluid under.

pressure which is always ready at the point of
use and which may supply an appreciable amount
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" of energy in a very short time due to the neg-

ligible inertia. ,
Accordingly, it is an object of my invention to
provide a new and improved fluid-operated high-

5 speed circult breaker.

It is another object of my invention to provide
a high-speed fluid-operated circuit breaker in
which fluid under pressure for opening the cir-
cuit breaker is independent of the operation of

10 valves or other apparatus which are likely to

" cause appreciable delay.

It is a further object of my invention to pro-
vide a fluid-operated circuit breaker of higher
speed than has heretofore been possible and

15 which is reliable under all conditions of opera-

tion.

) Further objects and advantages of my inven-
tion will become apparent as the following de-
scription proceeds and the features of novelty

20 which characterize my invention will be pointed

out with particularity in the claims annexed to
and forming a part of this specification.

My invention will be better understood from
the following description taken in connection

25 with the accompanying drawings in which Fig. 1

is a side elevation partly in section of a circuit
breaker embodying my invention and Fig. 2 is
a cross-sectional view of a portion of the circuit
breaker shown in Fig. 1 in order to 1llustrate a
modification thereof.

.Referring to Fig. 1, I have illustrated my ln-
vention as applied to a circult breaker of the
fluid-blast type although as this description pro-
ceeds, it will be apparent to those skilled in the

3. art that my invention is also applicable to other

types of circuit breakers. The circuit breaker
of Fig. 1 is illustrated as including a pair of rela- -
tively movable electrodes or contacts comprising
stationary elecirode 10 of the female type and
movable electrode 11 of the male type. A double
acting piston 12, operatively connected by means
of connecting rod 13 to movable electrode (1, is
arranged to actuate contact {1 when subjected
to pressure from fluid pressure source i4, The -

45 entire circuit breaker is mounted within a cy-

lindrica] fluid-tight container I8, comprising a
plurality of individual parts which will be here-
inafter described, and is suitably supported on
a base; not shown, by means of brackets of the
type illustrated at 18.

More specifically, electrode 10 of the female
type is mounted at the upper end of cylindrical
fluid-tight container 15 which is provided with
a nozzle-like opening 17 for the escape of arc
products during the opening or closing opera-
tions of the circuit breaker. Stationary electrode
10 comprises g cylindrical body built of separate
sections 18 biased to form a tight fit with movable
electrode f{ by means of suitable springs 19
mounted In a cylindrical conducting chamber 20
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forming the upper part of cylindrical casing 05,
One of the power linés 20 is sultably connected
o cylindrical conducting member 28, and, hence,

also to stationsry clectrode 10. The lower end.

of cylindrical member 20 is provided with &
streamlined portion 22 forming a sultable valve
seat for fluid-blast valve 28 carried by movalle
clectrode i1 and connecting rod (3. The eniire
unit, including stationary electrode 18, cylindrical
member 28, and streamlined valve seat 22, is
mounted upon a suitable insulator 24 forming
another part of cylindrical fluid-tight container
15, Suitable packing material 28 -2nd 26 s pro-
vided at either end of insulator 24 to prevent the
‘escape of fluld under pressure contained within
finid-tight container 5. The other power line
97 is connected to a conducting cylindrical mem-
ber 28 interposed between insulator 24 and in-
sulator 28, all forming part of cylindeical Auid-
tight container 15. Electrical connection between
movable contact ] and power line 27 is provided
through & conducting portion 13’ of conmecting
rod 13 and o plurality of conducting segments
308 fexihly mounted on springs 3{ attached to
conducting cylindrical member 28, which pro-
vide the necesssry contact pressure between seg-
ments 30 and conducting portion {3’ of connect-
ing rod {3. E

The operating mechanism-of circuit breaker
{8 is insulated from the high-tension portions
of the circuit breaker by insulator 29 and en in-
sulating section {3’’ of connecting rod (3. Pis-
ton 12 is arranged to operate in cylinder 32 and
is operatively connected to connecting rod {3 as-
sociated with movable contact i by means of a
sliding joint comprising a tube 33 telescoped
with a reduced section 34’ of rod 34 including
. a slot 35 cooperating with pin 36 fixed in tube
.33. This sliding joint is included in order to
provide suitable sealing of valve 23 in spite of
the back lash unavoidably present in the latch
mechanism described hereinafter which sealing
is produced by virtue of spring 37 mounied be-
tween tube 33 and the enlarged portion of rod
34. Rod 32 and the sliding joint ail form part
of connecting rod 13. Cylinder 32 is connected
o insulator 29 by a suitable cylindrical member
38, and members 26, 24, 28, 29, 30, and cylinder
32 together form the cylindrical fluid-tight con-
tainer 15 for the circuit breaker, Rod 24 forming
part of connhecting rod 13 is operatively connect-
ed to the upper side of double-acting piston 12
while a rod 39 is connected to the lower side of
piston 12 and extends beyond the lower end of
cylinder 32 through an open'ng 49 In end cover
41 closing the lower end of fluid-tight cylindrical
container i5. ' A suitable gland 42 is provided
for rod 39 to prevent the leakage of any RAuid
from. the lower end of cylinder £2 while still al-
lowing the reciprocation of rod 38 in accord-
ance with the movements of piston 12, ' :

An overcenter device 48 is provided in order
to releasably latch the circuit breaker in the
closed position and comprises a toggle arrange-
ment including bell crank 44 pivotally mounted
at 45 to the lower end of cylindrical fluid-tight
casing 15. One end of bell crank 44 is provided
with a U-shaped notch 46 which cooperates with
foller 47 attached to the end of rod 39 associated
with piston 12. The other end of bell crank 44
i$ pivotally connected to one-end of a toggle com-
prising links 48 and 49, the other end of the tog-
gle being connected to a fixed pivet 50. Link
49 is provided with an extension 5¢ adapted to
cooperate with a pin 52 attached to bell ¢rank
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848, In the arrangement shown with extension
50 engaging with pin 52, the joggle comprising
links 48 and 69 is in the overcenter position sc.
that circuit breaker 1@ is mechanically latched
in the closed position and it is necessary to re-
lease the toggle comprising links 48 and 48 from
the overcenter position, as will be hereinafter de-
seribed, in order o obtain o tripping or opening
operation of the circuit breaker. .

The fluid pressure operating means for the-
circuit breaker comprises a solenocid-operated
closing valve 53 including solencid 84. Closing
valve 53 15 adapted to interconnect fluid pressure
source (4 which may, for example, be a source.
of air or other suitable gas under pressure with
the lower end of cylinder 32 so as to operate
ggalnst the underside of piston 12, In another
operating position of closing valve 83, the lower
end of cylinder 32 is vented fo atmosphere., A
pressure-balanced valve 58§ is provided for con-
necting the upper end of cylinder 32 and the
remainder of the cylindrical fluid-tight con-
tainer |5 with the source of fluid under pressure
14 both for opening the circuit breaker and also
for supplying the fuid for the fuid blast when
Auid-blast valve 28 is open whereby an arc drawn
between contacts {8 and {1 is extinguished. Bal-
anced-pressure valve 5% comprises & piston 56 op-
eratively connected to & valve member §7 which
cooperates with valve seab 58. Piston 56 is
mounted within & cylinder 59 bolted to the side
of cylindrical gas-tight casing 5§ adjacent, valve
seat 58. A spring means 60 biases the balanced-
pressure valve 55 to the closed position. Under
steady-state conditions, the fluid pressure acting -
on piston 56 is balenced on both ends of the pis-
ton by virtue of o small opening &f, somewhat
exaggerated in the dravings for purposes of illus-
tration, which ailows sn equelization of pres-
sure. In order thet balanced-pressure valve 55
may be operabed o the cpen position against the
bias of spring mesng 60, I provide & pllot valve 62
which provides 2 large opening relative to open-
ing 61 for interconnecting the respective ends of
cylinder 39 so {hat the pressure operating on
both ends of piston 56 may be unbalanced. Pilot
valve 62 is normally biased to the closed position
by means of spring 63. Lo

In order to operate balanced-pressure valve
55 ot o predetermined position of movable elec-

" trode 1§ during the circuit-closing operation, I

b5

60
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70
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provide cam 64 associated with connecting rod
3. A pivotally mounted member §5 provided
with rollers 66 is engaged by cam 64 just before
the closed position of the circuit breaker is
reached so as to engage the end of pilot valve 62
and move it to the open position, as shown in
Fig. 1. THe opening of pilot valve 62 immediate-
ly releases the pressure on the right-hand end
of piston 56 whereby the pressure on the left-
hand end is sufficient to overcsZue the force of
spring means 80 whereby balanced-pressure valve
5% is opened. A cuplike member 67 forming part
of pilot valve 62 adjacent .pivotally mounted
member 65 is provided so that cam 64 maintains
balanced-pressure valve 55 in the open position
whenever the circuit breaker is in the closed .
position. - By.this arrangement, cylindrical fluid-
tight casing 18 is maintained under pressure when
the circuit breaker is closed so that, whenever
overcenter device 43 is released, fluid under pres-
sure 1s immediately available to' move piston 12
downwardly, thereby opening the circuit breaker
and, furthermore, fluid under pressure for fluid
blast purposes is also available to extinguish the
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arc drawn between electrodes [0 and I{ when
gas-blast valve 23 is opened.

It will be understood that any well-known con-
trol means may be provided for operating the cir-
cuit breaker illustrated in Fig. 1. Accordingly,
I have illusirated a  source of potential 68 for
energizing the manually controlled tripping and
closing circuits of the circuit breaker. A closing
switch 69 is provided for connecting solenoid 54
associated with valve 53 across potential source
68 through contacts 18 of a pressure-operated re-
lay Ti. Pressure-operated relay T{ is connected
with cylindrical fluid-tight casing {5 above pis-
ton 12 through a suitable tube 12 and comprises
a bellows 13 which is arranged to expand when
fluid under pressure is allowed to enter chamber
15 thereby opening contacts 70 which are nor-
mally .closed when the pressure within chamber
15 is released. “Close” switch 69 is adapted to
be manually operated and is provided with a
dashpot 68’ in order to delay the opening thereof
to_insure the closing of the circuit breaker. It
will be understood by those skilled in the art
that switch 69 could be replaced by the conven-
tional push button switch with seal-in contacts to
insure the closing of the circuit breaker. The
tripping of the circuit breaker is accomplished
by solenoid 14 which has one winding 18 thereof
energized from potential source 68 through “trip”
button 18. - Solenoid T4 has a pin-like extension
11 which is adapted to strike one of the links 48
or 49 of the overcenter device so as to allow trip-

ping of the circuit breaker. A second winding

18 is provided for solenoid 74 which is connected
to a current transformer 19 associated with pow-
er line 27 so that tripping of the circuit breaker
is obtained when abnormal current conditions oc-
cur in the power lines. S .
The operation of my circuit breaker will be
considered first with reference to the closed posi-
tion of the circuit breaker as shown in Fig. 1.
Overcenter device 43 is in such a position to me-
chanically restrain or latch movable contact !
in current-conducting relation with fixed contact
10 while, at the same time, maintain blast valve
23 against streamlined valve seat 22.
pressure valve §% is held open by cam 64 and piv-
otally mounted member 85§ so that fluid under
pressure from source |4 completely fills cylindri-
cal fluid-tight casing 15 above piston 2 and be-
Iow gas-blast valve 23. This fluid, of course, is
immediately available independently of the op-
eration of any valves or the like for opening the
circuit breaker and providing the arc-extinguish-
ing fluid blast when the mechanical restraining
means comprising overcenter device 43 is tripped.
Furthermore this fluid under pressure in cham-
ber 15 expands bellows 13 thereby opening con-
tact 70 and preventing the operation of sclenoid-
operated valve 83 when the circuit breaker is in
the closed position. If an overload should occur
on the power lines associated with the circuit
breaker or if it were desired to manually trip
the circuit breaker, solenoid 74 would be ener-
gized through coils 78 or 13 respectively, where-
by overcenter device #3 would be tripped and
the restraining force holding the circuit breaker

in the closed position would be removed. ~As soon .

as this tripping occurs, the fluld under pressure
against the upper side of piston 12 would im-

mediately force piston {2 downwardly and this

Balanced-'
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vide the necessary fluld blast for arc extinguish-
ment the instant overcenter device 43 is re-
leased. Opening of the circuit breaker allows
pilot valve 62 to close and furthermore fluid-
pressure valve §5 moves to the closed position as
soon as the pressures are balanced so that spring
60 again obtfains control. Air or other gas or
fluid in cylinder 32 below piston (2 is vented to
atmosphere through valve 53 during the open-
ing operation of the circuit breaker. .

To close the circuit breaker, switch 69 is op-
erated the opening of which is retarded by dash-
pot 68’. Contact T0 had heen closed since the
fluid pressure in cylindrical fluid-tight chamber
{§ was released through blast valve 23. There-
fore, the closing of switch 69 energizes solenoid
54 allowing fluid under pressure from source 14
to enter the lower end of cylinder 32 forcing
piston {2 upwardly and moving contact 1 { toward
stationary contact i0. As soon as cam 64 en-
gages with pivotally mounted member 65 pilot
valve 682 is opened and the pressure on the right-
hand end of piston 56 is released so that bal-
anced-pressure valve 58 is forced open and held
open by cam 64, pivotally mounted member 65,
and cup-shaped member 67 associated with pilot
valve 62. A blast of fluld or air is allowed to
pass through blast valve 23 prior to closing there-
of to prevent the formation of an arc before the
circuit breaker is closed.

In Fig. 2, I have illustrated a modification of
my invention wherein the mechanically operated

. pllot valve 82 is replaced by an electrically oper-

40

60

movement would open blast valve 23. Very high .

speed operation of the circuit breaker is thereby
obtained since the fluid under pressure is avail-

able to move pistpn 12 downwardly and to: pro-]:

ated pilot valve. The corresponding parts of the
circuit breaker illustrated in Fig. 2 are designat-.
ed by the same reference numerals as in Fig. 1.
Balanced-pressure valve 55 is provided with a
solenoid-operated pilot valve 80 normally biased
to the closed position by means of spring 8l.
In order that this valve may be operated at a
predetermined point in the closing stroke of the
circuit breéaker, a cam 82 is provided connected
with rod 34 of connecting rod §3 for causing the
engagement of contacts 83 connected in an elec-
trical circuit for energizing the winding 84 of
solenold-operated pilot valve 88 from source of
potential 68. By this arrangement, pilot valve
80 is electrically operated at a predetermined
point in the closing stroke of the circuit breaker
causing operation of balanced-pressure valve 5%
in' the same manner as in Fig. 1. In order to
hold valve member §7 of balanced-pressure valye:
5% in the open position when the circuit breaker
is closed, I provide a vane-operated member. 85

- pivotally mounted at 86 and biased to the posi-

tion shown in Fig. 2 by spring means 81. This
member 85 is provided with a vane 88 arranged .
to be operated by the flow of fluid through bal-
anced-pressure valve §5. An extension 89 is pro-
vided on vane-operated member -85 which en-
gages against stop 80 to hold balanced-pressure
valve 5% in the open position after the circuit
breaker has been closed.. During the circuit-
opening operation, the flow of fluid through bal-

- anced-pressure valve §5 forces vane 88 to rotate

about pivot 88 whereby member 89 releases valve

‘member 57 and allows closure.of balanced-pres-

sure valve 55 to take place. Pressure relay 71 is
arranged so as ic break the circuit of solenoid-

. operated pilot valve 88 after the circuit breaker

has been- closed. The operation of the arrange-
ment illustrated in Fig. 2 will be understood by
those skilled in' the art in. view of the detailed:
description set forth in connection with Fig. 1.
- While I have shown particular embodiments of -
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my invention as applied to a fluid-operated cir-
cuit breaker of the gas-blast type, it will be ap-
parent to those skilled in the art that my inven-
tion is not limited to the particular construc-
tion shown but that changes and modifications
may be made without departing from the spirit
and scope of my invention and I aim in the
"appended claims to cover all such changes and
modifications.

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

1. In a fluid pressure operated circuit breaker,
the combination comprising a plurality of rela-
‘tively movable electrodes, fluid-operated means
associated with one of said elecirodes for pro-
ducing relative movement between said elec-
trodes, a source of fluid under pressure, means
for connecting said first mentioned means and
said source of fluid when said circuit breaker
is in the closed position so that said fiuid under
- pressure constantly tends to open said circuit
breaker, means for restraining said circuit
breaker in said closed position, and means for
tripping said last mentioned means, whereby said
source of fluid under pressure is released {0 op-
erate said first mentioned means, )

2. In & fluid pressure operated circuit breaker,
the combination comprising a plurality of rela-
tively movable electrodes, fluid-operated means
associated with one of said electrodes for pro-
ducing relative movement between sald elec-
trodes, & source of fluid under pressure, said
source of fluid under pressure constantly tend-
ing to produce relative movement between said
electrodes when said circuit breaker is in the
closed position, means for restraining szid cir-
cuit breaker in sald closed position, and means
for tripping said last mentioned means, whereby
said source of fluid under pressure is released
to operate said first mentioned means.

3. In a fluid pressure operated circuit breaker,
the combination comprising & plurality of rela-
tively movable electrodes, fluld-operated means

associated with one of said electrodes for pro-

ducing relative movement between said elec-
trodes, a source of fluid under pressure, means
for connecting said first mentioned means and
said source of fluid when said circuit breaker
is in the closed position so that said fiuid under
pressure constantly tends to open said circuif
breaker, means for restraining said circuit
breaker in said closed position, means for trip-
ping said last mentioned means, whereby said
source of fluid under pressure is released to oper-
ate said first mentioned means, and means for
. connecting said first mentioned means and said
source of fluid to operate said circuit breaker
to the closed position.

4, In a fiuid pressure operated circult breaker,
a plurality of relatively movable electrodes, fuid-
operated means associated with one of said elec-
trodes constantly tending to produce relative
movement between said electrodes, meang for
latching said circuit bresker in the circuit-clos-
ing position, and means for tripping said last-
mentioned means so that szid first-mentioned
means is caused to operate independently of
the operation of valves, thereby producing high-
speed opening of said circuit breaker.

5. In & fiuld pressure operated circuit breaker,
g plurality of relatively .novable electrodes, fluid-
operated means associated with one of said elec-
trodes for producing relative movemeni befween
said electrodes, a source of fluld under pressure,

said source of fluid under pressure consbantly 75

<«

10

20

2,238,567

tending to produce relative movement between
said electrodes when said circuit breaker is in
the closed position, means for restraining said
circuit breaker in said closed position, means for
releasing said last-mentioned means whereby
sald source of fluid under pressure is released
to operate said first-mentioned means, and a
blast valve for releasing some of said fluid under
pressure to extinguish any arc drawn between
said relatively movable electrodes when said re-
straining means has been tripped.

6. In a fluid pressure operated circuit breaker,
the combination comprising a plurality of rela-
tively movable electrodes, a fluid tight casing
including & cylinder, a piston reciprocally
mounted in said cylinder, a connecting rod inter-
connecting said piston and one of said electrodes
so that relative movement between said elec-
trodes may be obtained, a source of fluid under
pressure, a valve for connecting said source of
fluid under pressure with said fluid tight casing
and one end of said cylinder so that said fluid
may operate on said piston to open said circuit

" breaker, a second valve for connecting said source

30
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of fluid with the other end of said cylinder to
force sald circuit breaker to the closed position,
a blast valve operated by said piston, cam means
associated with said connecting rod for opening
said first-mentioned valve at a predetermined
point in the closing stroke of said circuit breaker
prior to the closing of said blast valve so a blast
of fluld may escape through said blast valve,
means for latching seid circuit breaker in the
closed position, and means for holding said first-
mentioned valve in the open position while the
circuit breaker is in the closed position so that
said source of fluld under pressure is continu-
ally ready to open sald circuit breaker and pro-
vide a fluid blast through said blast valve when-
ever said latching means is released. :

7. In an electric circuit breaker, the combina-
tion comprising a plurality of relatively movable
electrodes, a connecting rod associated with one °
of said electrodes, means for operating said con-
necting rod to produce relative movement be-
tween said electrodes, a blast valve mounted on
said connecting rod adjacent said electrodes,
and a source of fluid under pressure restrained
by said blast valve when said circuit breaker
is in the closed position, said fiuid under pres-
sure being released upon opening of said circuit
breaker and consequent opening of said blast
valve to produce & fluid blast for arc-extinguish-
ing purposes.

8. In an electric circuit breaker, the combina-
tion comprising a plurality of relatively movable
electrodes, o casing, a connecting rod associated
with one of sazid electrodes.and arranged to oper-
ate within «ald casing, means for operating said
connecting rod to ‘produce relative movement
between said electrodes, a blast valve operated
by said connecting rod for closing one end of
said casing, & source of fluid under pressure,
and a second valve operated by said connecting
rod at & predetermined point in the operating
stroke of said circuit bresker for releasing said
source of fluid under pressure into said casing,
sald second valve being mechanically held in the
open position whenever said circuit breaker and-
blast valve are in their closed positions, whereby
said blast valve releases said fluid under pres-
sure in said casing to produce an arc-extinguish-
ing blast of fAluid upon opening of said circuit
breaker,

DAVID C. PRINCE.



