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This invention relates to circuit interrupters 
of the liquid immersed type and more particularly 
to improvements in operating mechanisms for se 
curing the rapid separation of the interrupter 
contacts and a more positive circulation of arc 
extinguishing liquid within the arc extinguishing 
chambers. 

In order to meet present-day demands for high 
speed circuit breaker operation, designers have 
almost universally adopted spring means for ac 
celerating the moving parts of the breaker mech 
anism and the movable contact structure. In the 
usual arrangement, the force of the accelerating 
spring is weakest at the end of the contact open 
ing stroke which may permit the moving contact 
structure to rebound at the end of the opening 
stroke and interfere with the are extinguishing 
function of the breaker. 
In recent years, various schemes have also been 

devised, particularly in breakers of the liquid 
immersed type, for positively circulating arc ex 
tinguishing liquid within an arc rupturing cham 
berduring the circuitinterruptingOperation. The 
means usually employed constitute a piston asso 
ciated with the arc chamber and which is adapted 
to be actuated simultaneously with the moving 
contact structure. We have discovered that un 
der certain conditions of operation the pressure 
within the arc chamber arising from the action 
of the arc upon the liquid, is suficient to ma 
terially slow down the liquid moving means, and 
in some instances stopping it entirely prior to the 
end of its stroke, thereby rendering the liquid cir 
culating neans ineffective. It is, of course, con 
ceivable that the deleterious effect of the pressure 
within the arc chamber may be overcome by in 
creasing the tension of the accelerating spring or 
springs. 
This method of overcoming the difficulty merely 

introduces a further difficulty which, from a com 
mercial point of view, is perhaps more objection 
able than the former, since for every increase in 
the accelerating force by means of springs, a 
corresponding increase in force is required to 

5 recharge the springs during the closing operation 
of the breaker. We have discovered that the 
pressure created by the arc within the breaker 
casing may be utilized to assist the spring charged 
operating mechanism to accelerate both contact 
separation and oil circulation. By utilizing the 
pressure generated by the arc in this manner, the 
tension of the accelerating spring may be mate 
rially decreased, thereby also reducing the force 
required for closing the breaker. It, therefore, 
follows that high speed opening and closing may 

(C. 200-150) 
be effected with a minimum expenditure of power. 
More directly stated, the objects of our inven 

tion are as follows: to improve the opening and 
closing performance of circuit interrupters of . 
the liquid immersed type; to provide improve- is 
ments in the operating means of circuit inter 
rupters of the liquid immersed type for securing 
a more rapid contact separation and a more pos 
itive circulation of arc extinguishing liquid within 
the are chamber; to provide an improved mecha- 10 
nism for circuit interrupters of the liquid in 
mersed type which utilizes the pressure generated 
by the arc to assist the mechanism in moving 
the contacts to open circuit position and circu 
lating oil in the arc chamber against the pres- 15 
sure created by the arc; to provide an improved 
operating mechanism for liquid immersed break 
ers embodying means for utilizing the pressure 
generated by the arc to assist in the opening 
movement of the breaker, which mechanism per- 0 
mits the actuation of the breaker contacts to 
open and closed positions under conditions of no 
load independently of the means utilizing the 
internal pressure of the breaker; to provide means 
utilizing the pressure generated by an arc to as 
assist in the opening operation of a liquid im 
mersed type breaker, which means are operative 
without Substantial time lag irrespective of the 
position of the breaker contacts between prede 
termined limits; and to provide a simplified struc- 80 
tural arrangement whereby the above-named 
objects may be effected in liquid immersed break 
ers employing a plurality of arc extinguishing de 
vices connected in series. 
Other objects and advantages relate to details is 

of the structure and will appear more fully in 
the following description taken in connection 
with the accompanying drawings, in which: 

Figure 1 is a longitudinal Sectional view show 
ing a circuit interrupter embodying the improve 
ments of our invention; 

Fig. 2 is a longitudinal sectional view through 
one of the arc extinguishing units employed in 
the circuit interrupter of our invention; 

Fig. 3 is a fragmentary sectional view taken 4s 
along the line - of Fig. 1, showing details 
of the contact structure when the interrupter is 
in the open circuit position; and 

Fig. 4 is a cross-sectional view taken along the 
line IV-IV of Fig. 1, showing the means for as- so 
sisting the operating mechanism to actuate the 
interrupter to the open circuit position. 

In the application of W. M. Leeds and Ennio 
Ortensi, Serial. No. 145,273, fled concurrently 
herewith, now Patent No. 2,138,382 issued No- is 

  



2 
vember 29, 1938, and assigned to the assignee of 
this application, a circuit interrupter of the liquid 
immersed type is shown and described, in which 
arc extinction is accomplished by means of a 
plurality of arc extinguishing units connected in 
Series and arranged for tandem operation. Each 
of the arc extinguishing units in the above-named 
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application comprises an arc chamber of narrow 
Slot-like cross-Section having an enlarged por 
tion in which a pair of separable contacts are 
operative to establish an arc, and a restricted 
portion into which the arc is adapted to be moved 
just prior to current Zero or at such time when 
the arc Section has attained dimensions which 
permit easy entrance of the arc into the restricted 
portion. A piston member, which also carries the 
movable contact, is provided in each arc extin 
guishing unit for simultaneously establishing an 
arc and circulating arc extinguishing liquid into 
engagement with the arc. 
Our invention is particularly adapted for use in 

connection with circuit interrupters of the type 
shown and described in the aforesaid applica 
tion, to which reference may be made in describ 
ing the mode in which the instant invention may 
be carried out. 

Referring to Fig. 1 of the drawings, the ref 
erence numeral 5 designates a cylindrical casing 
having an upper annular support plate 7, upon 
which is Supported a cylindrical strain member 
9 of insulating material, such as fibre or the like. 
The lower end of the cylindrical strain member 9 
is provided with a metallic flange which serves 
as a convenient means for bolting the member 9 
to the Support plate 7. The upper end of the 
cylindrical strain member 9 is provided with a 
metallic flange 3 to which may be bolted an 
annular Support plate S. Surrounding the 
cylindrical strain member 9 is a cylindrical mem 
ber 7 of insulating and weatherproof qualities, 
such as porcelain or the like. The weatherproof 
casing may be supported upon an annular sub 
casing 9 secured to the support plate . A 
metallic flange member 2 secured to the lower 
edge of the weatherproof casing IT may be 
utilized in bolting the casing to the support 
9 as shown. . 
Interposed between the tops of the support 

plate 5 and the weatherproof casing T is a re 
silient expansion member 28, preferably of metal, 
and having a C-shaped cross-section. The ex 
pansion member 23 compensates for any in 
equality of expansion between the strain member 
9 and the weatherproof casing 7, thereby main 
taining the latter in compression. It will, of 
Course, be understood that gaskets may be in 
Serted as shown between the joints of the various 
members above described for the purpose of pre 
venting the leakage of liquid with which the in 
terrupter casing is filled. 
The upper annular support plate dij is provided 

with a hanger plate 25 from which is suspended 
a plurality of, in this instance two, arc extin 
guishing units 27. The arc extinguishing units. 
2 are similar to those shown and described in 
the aforenamed application and are adapted to 
be assembled upon four tie rods 2, only one of 
which is snown. The upper ends of the rods 29 
have a threaded portion passing through the 
hanger plate 25 for the reception of nuts S. in 
order to maintain the individual arc extinguish 
ing units 27 in proper spaced relation with re 
spect to each other and to the hanger plate U, 
adjustable spacing sleeves SS are provided sur 
rounding the hanger rodas 2. 

annular plate . 

9,108.19 
ach of the arc extinguishing units, as more 

clearly shown in Fig. 2, comprises a plurality of 
plates of insulating material disposed between an 
upper end plate 85, preferably of metal, and a 
lower end plate , preferably of insulating ma 
terial. The intermediate plates designated as at 
3, 4, 43, 4S, 47 and 4 each have a slot-like 
aperture therethrough to provide a relatively 
narrow arc chamber generally designated at St. 
These latter plates are preferably of insulating 
material, such as fibre, and are also provided with 
a circular aperture joining one side of the slot 
like apertures to provide a cylindrical passage 53, 
the purpose of which will appear more fully here 
inafter. The plates 45 are provided with U 
shaped inserts of magnetic material 55 disposed 
with their parallel elements on opposite of the 
slot-like passage 5 so as to provide means for 
moving an arc laterally within the passage. 
The upper end plate 35 carries a movable con 

tact member 57, which is resiliently mounted 
upon the guide and tensioning bolts 59. The 
contact carrying member 57 has a stationary 
contact 6 secured thereto, which contact is 
adapted to extend through the end plate into 
the arc passage 5. The stationary contact if 
is adapted to be engaged by a moving contact 63, 
which is carried by the contact support member 
65. The support member 5 is provided with the 
tubular metallic coupling member 7 secured to 
the lower end thereof. The tubular coupling 
member 67 is provided with an upstanding rod 
69 of insulating material having a metallic 
coupling if secured to the upper free end thereof. 
The rod is adapted to support a piston 8 
which is maintained in assembled position upon 
the rod by means of nuts 75 screw threaded 
onto the metallic portion . 
The metallic coupling member 7 of the upper 

unit 2 is adapted to be joined to the metallic 
coupling member 7 of the next lower unit 2, 
thereby connecting the two units electrically in 
series and at the same time coupling the contact 
carrying members BS and the pistons T in tan 
dem for simultaneous actuation. 
The coupling member 7 of the lower unit 27 

is provided with yieldingly mounted contact fin 
gers adapted to engage a contact actuating 
member 79, which contact member is adapted to 
be actuated vertically in straight line motion by 
an actuating linkage generally designated at f. 
The lower end of contact actuating member 
is provided with a guide member which is 
adapted to be slidably received by a guide tube 

extending through and secured to the base of 
the casing . . 
The metallic coupling 7 of the arc extinguish 

ing unit 2 is provided with a coaxially aligned 
operating rod 7, which rod extends upwardly 
through a cylindrical casing 9. The casing 
is supported and secured to a plate having a 
fange 3 which in turn rests upon the upper 

The upper end of the operat 
ing rod terminates in a spring chamber 9 and 
is provided with a guide member 7. Interposed 
between the gudde member 1 and the removable 
top plate of the spring chamber is an accel 
erating pring . 
The moving contact assemblage, in accordance 

with the foregoing description, comprises the 
guide member 7, operating rod T, metallic cou 
pling member of the upper unit 27, the in 
sulating rod B) carrying the contact support BS 

7 

and the movable contact B, the metallic couplin 
member 7, which is joined to the metable cou- T 
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pling member of the lower unit 27, which unit 
also has an insulating rod 9, contact carrying 
member 65 of the lower unit and its movable 
contact 63, the lower metallic coupling member 
67 carrying contact fingers 7 in turn engaging 
the movable contact actuating member 79. This 
assemblage also carries the pistons 3 disposed 
about the insulating rods 69. Thus actuation of 
the operating linkage 8 will operate the movable 
contact assembly as a unitary structure to Open 
and closed positions. During movement of the 
assemblage upwardly to the closed circuit posi 
tion, the linkage 8 is required to overcome the 
bias of the accelerating spring Of. 
When in the closed circuit position, as shown 

in Fig. 1, the electrical circuit through the inter 
rupter proceeds from the line terminal 03 
through the flexible connection 05, connection 
07 to the contact carrying member 5 of the 
upper unit 27, contact 6, movable contact 3, 
contact carrying member 65, coupling member 
67, coupling member 7 of the lower unit 2, from 
whence the circuit proceeds through the lower 
unit 27 in like manner as the upper unit and . 
emerges at the contact fingers 7 and proceeds 
to the contact actuating member 79. The con 
tact actuating member 79 is provided with a 
flexible conductor 09, which is joined with a 
conductor if f connected to the base of the casing 
5 which may serve as the other line terminal 
of the interrupter. 
Upon operating the interrupter to the open 

circuit position, the actuating mechanism of 
the interrupter (not shown) through the me 
dium of an actuating rod operates the linkage 
8 which in turn lowers the contact actuating 
member 79, thereby permitting the accelerating 
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spring 0 to move the operating rod 87 and the 
entire movable contact assemblage of both arc 
extinguishing units 2 to the open circuit post 
tion. The arc established between the stationary 
contact 6 and the movable contact 63 of each 
unit will be moved laterally in the arc passage 
5 onto the arc horns is and disposed in 
the upper and lower ends of the arc passage. 
The products of decomposition of the arc are 

permitted to escape from the passage 5 through 
a vent opening 9 provided in the plates 5 and 
39 of each arc extinguishing unit 2 which join 
the rearward end of the slots in the respective 
plates forming the passage 5. Thus the pres 
sure developed in each of the arc extinguishing 
units 27 resulting from the formation of the arc 
therein is communicated to the liquid contained 
within the enclosure defined by the cylindrical 
strain member 9. 
When the arc has been moved onto the upper 

and lower arc horns 5 and f, respectively, 
th- electrical circuit through the two arc extin 
guishing units proceeds from the upper contact 
carrying member 57 of the upper unit 2 to the 
metallic end plate 35, the upper arc horn 5 
through the arc to the lover arc horn l7, con 
nection f2 to the upper plate 35 of the lower 
unit 27, through which it proceeds in a similar 
manner as for the upper unit 27, and emerges 
at a connection 23 which is in turn connected 
to the contact fingers, 

During the opening movement of the movable 
contact 63, the action of piston 73 in the cylin 
drical passage 53 circulates arc extinguishing 
liquid contained within the passage into engage 
ment with the arc, thereby forcing the products 
of decomposition of the arc from the arc passage 
substantially as rapidly as they are formed. The 

3 
arc passage U?, as more specifically disclosed in 
the afore-named application, has a configuration 
such that movement of the arc laterally toward 
the rearward portion of the passage 5 does not 
take place until the arc has a predetermined 
cross-sectional area. In other words, the arc 
is permitted to play in an enlarged portion of 
the passage in the region of the contacts 6 and 

until its cross-sectional area has been reduced 
suficiently to permit entrance into the restricted 
portion just prior to the current Zero, whereupon 
it may readily be moved by the magnetic action 
of the U-shaped plates 55 into the constricted 
portion rearwardly of the passage 55. While in 
this constricted portion, the arc is subjected to 
a turbulent cross blast of the products of de 
composition of the arc and also to the flow of 
oil resulting from the action of the piston . 
The turbulent intermixing of un-ionized gas and 
oil particles with the arc while being thus con 
fined subjects the arc stream to a rapid deion 
izing action, so that when the arc current passes 
through its zero. value in the current wave, the 
conductivity of the arc path has been decreased 
to such an extent that the arc will not restrike 
when the voltage builds up in the opposite direc 
tion. In operating the movable contact assen 
blage to the fully open position, the moving con 
tacts (63 are brought to rest against the lower 
end plates 37 of each arc extinguishing unit 
27. The contact actuating member 79, however, 
is free to continue its downward movement for 
a predetermined distance, causing the contact 
fingers 7 to be disengaged therefrom to thereby 
introduce an additional gap in the circuit, as 
shown in Fig. 3. 

It will be noted that the formation of the arc 
in the passage 5 of each unit 27 may produce 
considerable pressure, which would ordinarily 
react on the lower exposed face of the support 
member 5 of the piston T3, thereby tending to 
retard the opening movement of the contacts 
63. In order to overcome the retardation of the 
moving contacts 6 during the opening opera 
tion and also to increase the speed of separation 
of the contacts even though a relatively low ten 
sion accelerating spring til is used, we have 
provided an accelerating device that utilizes the 
pressure communicated from each unit 27 to the 
enclosure defined by the cylindrical strain mem 
ber 9. ~ 
The upper end of the strain member 9 is sub 

stantially enclosed by the support plate 9 and 
the cylidrical chamber 89. Within the cylin 
drical chamber 89 is provided a movable piston 
or baffle member 25 which in turn is carried 
by a tubular member 27 extending therethrough 
in coaxial alignment therewith. The tubular 
member 2 has an enlarged annular cross-sec 
tional or piston portion 29 extending above the 
baffle 25, and is adapted for sliding movement 
in an inner cylindrical casing 3. The upper 
ends of the coaxially disposed cylindrical cas 
ings 89 and 3 are respectively enclosed by the 
plate 90 supporting the spring housing 95. The 
operating rod 87 is provided with a piston 33 
rigidly secured thereto and slidably operative in 
the bore of the tubular piston 29. The baffle 
member 25 and its cooperating tubular piston 
member 29 are biased downwardly by a Spring 
35 encircling the inner casing 3i, so that the 
lower end of the tubular member 27 normally 
rests upon the hanger plate 25. 
The side walls of the cylindrical casing 89 

are provided with a series of graded vent open 
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When overcompensation is obtained of the re 

active pressure acting upon the pistons 8, it is 
apparent that the hydraulic systein including 
the arc extinguishing liquid, ba?e 2, pistons 
29 and 35 and their associated casings con 

stitute a hydraulic force multiplying means since 
a force is obtained tending to move the pistons 

to the open circuit position that is greater 
than the force tending to oppose the opening 
movement. 
From the foregoing, it follows that the areas of 

the pistons may also be proportioned so as to 
only partially compensate the effect of the reac 
tive force opposing opening movement of the pis 
tons 78. However, in practice overcompensation 
is more desirable where a high contact accelera 
tion is to be secured since the ultimate result 
is obtained with a correspondingly smaller ac 
celerating spring Of. 
With the above arrangement there may be 

conditions under which the pressure within the 
casing 9 is insufficient to cause upward nove 
ment of the baffle member 25 until the oper 
ating rod 87 and the contacts 63 have reached 
their full open position. The delayed upward 
movement of the baffle 25 under these circum 
stances immediately seals the ports 39 prior to 
uncovering of the ports 37. Therefore, unless 
further provision is made to relieve the pressure 
within the inner cylindrical casing , further 
upward movement of the baffle 25 is prevented 
which may result in building up pressure within 
the casing 9 to a dangerously high value. In order 
to relieve the pressure within the cylindrical cas 
ing 3 at the end of the opening stroke, we have 
provided vents or notches 4 in the operating 
rod 87 adjacent the guide member 97. These 
notches permit the relief of pressure from with 
in the casing 3 to the spring chamber 95. 
Thus a relief of pressure in the inner chamber 
3 permits the baffle 25 to be raised and re 

lieve the pressure within the casing 9 through 
the ports 37. 

It may also occur that during the closing op 
eration of the interrupter during conditions of 
load that an arc may be established between the 
contacts prior to the complete closing of these 
contacts which may build up sufficient pressure 
within the casing 9 to raise the bafle 25, there 
by sealing of the openings 39 and stall the 
piston f33 and its operating rod 87, thereby pre 
venting the completion of the closing stroke. 
Thus an arc may be maintained for a period of 
time suficient to cause a pressure within the cas 
ing 9 high enough to injure the interrupter cas 
ing. In order to avoid this injurious effect, we 
have provided a second series of openings or 
notches on the operating rod 87 located as indi 
cated at 43. The notches 43 are so positioned 
with respect to the upper wall at 90 of the inner 
casing 3 that the pressure within the latter 
casing is relieved just before the contacts 
and 63 make engagement with each other. The 
notches 43 are, however, so arranged that upon 
final movement of the contacts 63 to the fully 
closed position, the enclosure within the casing 
3 is again sealed, thereby preventing further 
movement of the baffle in the upward direction 
which might put it in the uppermost position of 
its path of travel and render it useless in the 
event that it were called upon to operate in an 
immediate interrupting operation following the 
closing of the breaker contacts. 
From the foregoing description, it follows that 

the interrupter contacts may be moved to the 

5 
open position irrespective of the pressure condi 
tions within the casing 9. Movement of the 
contact structure to the closed circuit position is 
prevented as long as sufficient pressure exists in 
the casing 9 to maintain the baffle 25 raised 
and the ports 39 closed. However, since the 
pressure within the casing 9 is quickly dissipated 
through the vent openings 37, the baffle 25 is . 
lowered promptly by the joint action of gravity 
and the spring 35 to its normal position so as 
to again uncover the ports 39 thereby permitting 
free movement of the operating rod 87 to the 
closed circuit position. 
Although we have shown and described a 

specific circuit interrupter structure, utilizing a 
particular arrangement responsive to the pressure 
within the circuit interrupter casing for assisting 
the operating mechanism during the opening 
Operation of the interrupter, it is to be under 
stood that the same is for the purpose of illustra 
tion and that changes and modifications may be 
made by those skilled in the art without departing 

We claim as our invention: 
1. In a circuit interrupter, a casing containing 

arc extinguishing liquid, separable contacts 
within Said liquid, means for operating said con 
tacts to open and closed positions, and means 
responsive to the pressure Within said casing to 
assist said operating means to separate said con 
tacts, and a fluid force-transmitting means be 
tween said pressure responsive means and said 
Operating means for transmitting a force to said 
operating means with substantially no time lag 
irrespective of the position of said operating 
means within predetermined limits. 

2. In a circuit interrupter, a casing containing 
arc extinguishing liquid, separable contacts within 
said liquid, means for operating said contacts 
to Open and closed positions, a piston in Said 
casing movable in response to pressure within 
the casing to assist said operating means to 
separate said contacts, and a hydraulic force 
transmitting device between said piston and said 
Operating means for transmitting a force to Said 
operating means without substantial time lag for 
all positions of said operating means between 
predetermined limits. 

3. In a circuit interrupter, a casing containing 
arc extinguishing liquid, a pair of contacts sub 
merged in said liquid at least one of which is 
movable to open and closed positions, an operat 
ing member for actuating said movable contact 
to establish an arc, a baffle member within said 
casing movable in response to pressure within 
the casing produced by Said arc, a cylindrical 
enclosure within said casing having a fluid con 
nection therewith for maintaining Said cylindrical 
enclosure filled with liquid, a piston movable 
within said cylindrical enclosure mechanically 
coupled to said baffle member and adapted to be 
actuated thereby for subjecting the liquid within 
the cylindrical enclosure to pressure, and pressure 
responsive means mechanically coupled to said 
operating member movable in response to pres 
sure created within said cylindrical enclosure to 
assist in moving said movable contact to the 
open circuit position. 

4. In a circuit interrupter, a casing containing 
arc extinguishing liquid, a pair of contacts sub 
merged in said liquid at least one of which is 
movable to open and closed positions, an operat 
ing member for actuating said movable contact 
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casing movable in response to pressure within 
the casing produced by said arc, a cylindrical 
enclosure within said casing having a fluid con 
nection therewith for maintaining said cylindrical 
enclosure filled with liquid, a piston movable 
within said cylindrical enclosure mechanically 
coupled to said baffle member and adapted to be 
actuated thereby for subjecting the liquid within 
the cylindrical enclosure to pressure, pressure 
responsive means operable in response to pressure 
created within said cylindrical enclosure to assist 
in moving said movable contact to the open circuit 
position, and means responsive to predetermined 
movement of said baffle member for controlling 
the pressure within Said casing. 

5. In a circuit interrupter, a casing containing 
arc extinguishing liquid, a pair of contacts sub 
merged in Said liquid at least one of which is 
movable to open and closed positions, an operat 
ing member for actuating said movable contact 
to establish an arc, a baffle member within said 
casing movable in response to pressure within 
the casing produced by said arc, a cylindrical 
enclosure within said casing having a fluid con 
nection therewith for maintaining said cylindrical 
enclosure filled with liquid, a piston movable 
within said cylindrical enclosure mechanically 
coupled to Said baffle member and adapted to be 
actuated thereby for subjecting the liquid within 
the cylindrical enclosure to pressure, and a sec 
Ond piston within said cylindrical enclosure 
movable with said operating member, said second 
piston being responsive to pressure created within 
said cylindrical enclosure in response to move 
ment of said baffle member to assist in moving 
said movable contact to the open circuit position. 

6. In a circuit interrupter, a casing containing 
arc extinguishing liquid, a pair of contacts sub 
merged in said liquid at least one of which is 
movable to open and closed positions, an operat 
ing member for actuating said movable contact 
to establish an arc, a battle member within said 
casing movable in response to pressure within 
the casing produced by said arc, a cylindrical 
enclosure within said casing having a fluid con 
nection therewith for maintaining said cylindrical 
enclosure filled with liquid, a piston movable 
within Said cylindrical enclosure mechanically 
coupled to said baffle member and adapted to 
be actuated thereby for subjecting the liquid 
within the cylindrical enclosure to pressure, a 
Second piston within said cylindrical enclosure 
novable with said operating member, said second 
piston being responsive to pressure created within 
said cylindrical enclosure in response to move 
ment of said baffle member to assist in moving 
said movable contact to the open circuit position, 
and means operative in accordance with prede 
termined movement of said operating member 
to relieve the pressure within said cylindrical 
enclosure to enable said operating member to 
be moved independently of Said ba?e member. 

7. In a circuit interrupter, a casing containing 
arc extinguishing liquid, a pair of contacts 
Submerged in said liquid at least one of which 
is movable to Open and closed positions, an oper 
ating member for actuating said movable contact 
to establish an arc, a baffle member within said 
casing movable in response to pressure within 
the casing produced by said arc, a cylindrical 
enclosure within said casing having a fluid con 
nection therewith for maintaining said cylindrical 
enclosure filled with liquid, a piston movable 
within said cylindrical enclosure mechanically 

9,100,410 
coupled to said ba?e member and adapted to 
be actuated thereby for subjecting the liquid 
within the cylindrical enclosure to pressure, a 
second piston within said cylindrical enclosure 
movable with said operating member, said second 
piston being responsive to pressure created within 
said cylindrical enclosure in response to move 
ment of said baie member to assist in moving 
said movable contact to the open circuit position, 
the flow of liquid through said fluid connection 
being controlled in accordance with predeter 
mined movement of said first piston for making 
said second piston operative to assist said operat 
ing member in moving said movable contact to 
the open circuit position irrespective of the posi 
tion of said operating member within predeter 
mined limits. 

8. In a circuit interrupter, a casing containing 
arc extinguishing liquid, separable contacts for 
establishing an arc within said liquid, movable 
means for positively noving a quantity of said 
liquid into engagement with said arc, operating 
means for actuating said movable means, pressure 
responsive means movable in response to the 
pressure within said casing, and a fluid coupling 
between said pressure responsive means and said 
operating means for transmitting a force to said 
operating means to assist in moving said quantity of liquid. 

9. In a circuit interrupter, a casing containing 
are extinguishing liquid, separable contacts for 
establishing an arc within said liquid, movable 
means for positively moving a quantity of said 
liquid into engagement with said arc, operating 
means for actuating said movable means, and 
means responsive to the pressure within said 
casing for transmitting a force to said operating 
means with substantially no time lag irrespective 
of the position of said operating means between 
predetermined limits, said movable means being 
Operative independently of said pressure respon 
sive means. - 

10. In a circuit interrupter, a casing containing 
arc extinguishing liquid, separable contacts for 
establishing an arc within said liquid, a piston 
in said casing for positively moving a quantity of 
liquid into engagement with said arc, Operating 
means for said piston, a second piston in said 
casing movable in response to pressure within 
the casing, and a hydraulic coupling device be 
tween said second piston and said Operating 
means for transmitting a force to said operating 
means to assist in moving said first piston against the pressure within said casing. 

il. In a circuit interrupter, a casing containing 
arc extinguishing liquid, separable contacts for 
establishing an arc within said liquid, a piston 
in said casing for positively moving a quantity 
of liquid into engagement with said arc, operating 
means for said piston, a second piston in said 
casing movable in response to pressure within 
the casing, and a coupling device between said 
second piston and said operating means for trans 
mitting a force to said operating means without 
substantial time lag for all positions of said 
operating means between predetermined limits. 

12. In a circuit interrupter, a casing containing 
arc extinguishing liquid, means defining an arc 
chamber submerged in said liquid, said chamber 
having a fluid connection with said casing, 
separable contacts for establishing an arc within 
said arc chamber, a piston for circulating liquid 
within said chamber, operating means for actu 
ating said piston, a second piston within said 
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casing novable in response to pressure within 
the casing, a hydraulic connection between said 
second piston and said operating means for trans 
mitting a force to said operating means to assist 
in noving said first piston against the pressure 
within said arc chamber, said hydraulic connec 
tion enabling said first piston to be actuated 
independently of said second piston. 

13. In a circuit interrupter, a casing containing 
arc extinguishing liquid, a pair of contacts Within 
said liquid at least one of which is movable to 
break the circuit to thereby establish an arc 
and create pressure within the casing, a piston 
within said casing for moving a quantity of 
liquid into engagenient with said arc, connon 
operating means for said movable contact and 
said piston, means responsive to the pressure 
within said casing for transmitting force to said 
operating means to accelerate the opening nove 
ment of said nowable contact and to assist said 
piston in moving liquid against the pressure 
within said casing, and a fluid actuated coupling 
between said pressure responsive means and said 
operating means. . 

14. In a circuit interrupter, a casing containing 
arc extinguishing liquid, a plurality of arc ex 
tinguishing devices submerged in said liquid, 
each of said devices including an arc cham 
ber having a fluid connection with said 
casting, a pair of contacts within each of said 
chambers at least one of which is movable to 
open and closed positions, a common operating 
member for simultaneously actuating said mova 
be contacts to establish an are within each 
arc chamber and to thereby create pressure 
within said casing, a piston for each arc ex 
thnguishing device adapted to be actuated simul 
taneously with said movable contact by said 
operating member to circulate liquid within each 
of said are chambers, a ba?e member movable 
within said casing in response to the pressure 
created by said area, and a force-multiplying 
connection between said baie member and said 
operating member for transmitting a force to 
said operating member during the opening move 
ment of said movable contacts, said force-multi 
plying connection enabling said movable contacts 
to be moved to the closed circuit position ir 
????” of the pressure conditions in said 

15. In a circuit interrupter, a casing containing 
arc extinguishing liquid, a plurality of are ex 
ttinguishting devices submerged in aid liquid, 
each of said devices including at arm chamber 
having a fluid connection with said casing, a 
pair of contacts withfin each of said chambers at 
least one of which is novable to open and 

forces exerted upon said pistons by the respec 

tive position and releasable coupling means bes 
tween said movable means and said operating 

7 
a force from said ba?e member to said operating 
member, with substantially no time lag irrespec 
tive of the position of said operating member 
within predetermined limits to assist said spring 
biasing means in moving said operating member 
to the open circuit position. 

16. In a circuit interrupter, a casing contain 
ing arc extinguishing liquid, a plurality of arc 
extinguishing devices submerged in said liquid, 
each of said devices including an arc chamber 
having a fluid connection with said casing, a pair 
of contacts within each of said chambers at least 
One of which is movable to open and closed po 
sitions, a common operating member for simul 
taneously actuating said movable contacts to 
establish an arc within each arc chamber and 
to thereby create pressure within said casing, a 
piston for each arc extinguishing device adapted 
to be actuated simultaneously with said movable 
contact by said operating member to circulate 20 
liquid within each of said arc chambers, and 
means responsive to pressure within said casings 
created by said arcs for transmitting a force to 
said operating member that is greater than the 
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tive pressures within said arm chambers to assist 
movement of said operating member to the open 
circuit position. 

17. In a circuit interrupter, a casing contain 
ing arc extinguishing liquid, separable contacts 
within said liquid, means for operating said con 
tacts to open and closed position, movable means 
operative in response to pressure within said cas 
ing, and a fluid actuated coupling means between 
said movable means and said operative means, 
normally inoperative to permit movement, of said 
operating means independently of said movable 
means, and automatically made operative in re 
sponse to pressure within said casing to cause said 
movable means to be coupled with said operating 
means to assist the latter in moving the contacts 
to open circuit position. 

18. In a circuit interrupter, a casing contains 
ing arc extinguishing liquid, separable contacts 
within said liquid, means for operating said con 
tacts to open and closed position, a piston nov 
able in response to pressure within, said casing, a 
fluid actuated coupling between said piston and 
said operating means for transmitting a force 
to said operating means in a direction to assist 
in opening said contacts, said coupling being op 
erative only in response to predetermined pres 
sure conditions within said casing. 

19. In a circuit interrupter, a casing containing 
arc extinguishing liquid, separable contacts with 
in said liquid, means for operating said contacts 
to open and closed position, novable means op 
erative in response to pressure within said casing, 
means basing said movable means to an inopera 

means for transmitting a force from said mov 
able means to said operating means, said coupling 
means being inoperative when said movable mean in af noperative position, and es 
rendered operative in response to movement of 
said movable nesans. 
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