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1. 
This invention relates to circuit interrupters, 

in general, and more particularly to arc extin 
guishing structures therefor. 

High speed reclosing oil circuit breakers en 
counter difficulties where the first and Second in 
terruptions occur Within 20 or less cycles of each 
other. Conventional interruptions are handi 
capped inasmuch as the Second interruption must 
confront contaminated gases and fluid remaining 
from the first interruption. My improved inter 
rupter is designed to improve the aforementioned 
situation by affording the gases remaining after 
the first interruption an enhanced opportunity to 
escape from the arc extinguishing Structure and 
to be replaced by fresh oil from the tank, thus 
setting up the Same conditions in the interrupter 
as existed before the first interruption. 
The principal object of my invention is to pro 

vide an improved arc extinguishing structure Suit 
able for rapid reclosing Operations in which means. 
are provided to permit rapid circulation of fiuid 
through the interrupter in the open circuit posi 
tion thereof, So that contaminated fluid will not 
be present within the interrupter for the second 
Opening Operation. 
Another object is to provide an improved al'c 

extinguishing unit of the type utilizing pressure 
and interrupting chambers in which port open 
ings are provided controlled by valve means to 
permit ready circulation of fluid through the 
chambers in the open circuit position of the in 
terrupter. 
Another object is to provide an improved arc 

extinguishing structure in which contact means 
is cooperable to establish an arc and in which 
port openings are provided to eliminate contami 
nated fluid in the open circuit position of the 
interrupter. 

Further objects and advantages will readily 
become apparent upon a reading of the following 
specification, taken in conjunction with the draw 
ing, in which: 

Figure 1 is a side elevational view, partially in 
section, of a circuit interrupter embodying my 
invention and shown in the closed circuit posi 
tion; 

Fig. 2 is an enlarged vertical Sectional view 
through the left hand arc extinguishing unit of 
Fig. 1, the contacts being shown in the closed 
circuit position; 

Fig. 3 is a sectional view taken along the line 
III-III of Fig. 2; and 

Fig. 4 is a fragmentary view similar to Fig. 2 
but showing the valve means in the freely open 
position. 
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2 
Referring to the drawing, and more particu 

larly to Fig. 1 thereof, the reference numeral 
designates a tank in which a suitable arc ex 
tinguishing fluid 2, in this instance circuit breaker 
oil, fills the tank to the level 3. Depending from 
the cover 4 of the tank f are two insulating bush 
ingS 5, 6 at the lower ends of which are rigidly 
Secured identical arc extinguishing units, gen 
erally designated by the reference numeral 7. 
The two units 7 are electrically connected to 
gether in the closed circuit position of the in 
terrupter, as shown in Fig. 1, by a conducting 
crossbar or operating bar 8 reciprocally operated 
in a vertical direction by an insulating operating 
rod 9, the latter being actuated by suitable mech 
anism, not shown. 

Referring to Fig. 2, which shows more clearly 
the internal construction of the extinguishing 
unit 7, it Will be observed that I have provided 
a top dome casting to which is an integral part 
of a contact foot il, the latter being threadedly 
Secured and clamped to the lower end of the 
terminal stud which extends interiorly through 
the terminal bushing 5. The top dome casting 
0 defines a pressure-generating chamber gener 

ally designated by the reference numeral 2, in 
which a pivotally mounted pressure-generating 
contact 3 cooperates with an intermediate con 
tact f4 to establish a pressure-generating arc. 
Cooperable with the intermediate contact 4 is 
a lower movable contact 5 secured to the end 
of the crossbar 8 and actuated thereby. An op 
erating rod 6 extends longitudinally exteriorly 
of the unit 7 and is pivotally connected by a lost 
motion connection to the externally disposed 
actuating arms 7 of the pivotally mounted pres 
sure-generating contact 3, only one of which is 
shown in Fig. 2. The pressure contact 3 is 
pivotally mounted at 8 and is secured in place 
by a clamp plate 9 secured by bolts 20 to the 
housing or dome casting 0. A flange 2 is 
integrally formed with the operating rod 6 and 
serves as a lower seat for a compreSSion Spring 
22, the upper end of Which is Seated against a 
washer 23 slidable upon the rod 6 and making 
engagement with the lower ends 24 of the actu 
ating arms 7. The arms 7 have apertures 25 
provided therein through which extends the pivot 
pin 25a, the latter being affixed to the upper end 
of the rod 6. 
The rod 6 is biased downwardly in the circuit 

opening direction by means of a compreSSion 
spring 26, the latter being seated upon a flange 
27 integrally formed with the rod 6. The upper 
end of the compression Spring 26 Seats against 
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the bottom metallic plate 28 of the unit. Fron 
the foregoing description it will be apparent that 
downward movement of the rod 5 Willi initia, 
merely cause downWard noVenet, of the pil. 
within the apertures 25 fortined in the w 
actuating airinS , the Washer 23 biasing the COin 
tacts 3 and 43 into engagement. iOW3 V82, Wiic 
the pin 2a strikes the lower ends of the agei 
tures 25, it will cause positive clockwiss rotation 
of the pivotally mounted preSSuite-geilerating 
contact 3 upWardly a Way froin the internetiate 
contact if to establish a preSSure-generating a 'c 
within the pressure-generating chanier 2. 
Substantially simultaneously With the Separa 

tion of the contactS 83, ig, Separation takes place 
between the upper end of the lower movable Con 
tact 3 and the lower end of the interimediate 
contact 4 to establish an interrupting arc With 
in the interrupting chamber, generally desig 
nated by the reference numeral 29, and forined 
by the superpositioning of a plurality Of Suitably 
configured insulating piates. An insulating 
bushing 36 is provided in the plate 23 to guide 
the lower contact 3, Which is coimpletely With 
dra Win from the contact opening 38 in the fully 
open circuit position of the interrupter, aS ShoWIn 
by the dotted lines 32 of Fig. 1. 
The interrupting chamber 29 is more fully Set 

forth and described in U. S. patent application, 
filed November 11, 1942, Serial No. 465,244 by 
Leon R. Ludwig, Winthrop M. Leeds and el 
jamin P. Baker, now U. S. Patent 2,406,469, is 
sued August 27, 1946, and assigned to the as 
signee of the instant application. This applica 
tion also claims the pivotal connection between 
the operating rod 6 and the pressure contact 3. 

For the purpose of eXplaining my invention, it 
is merely necessary to state that fluid, in this 
instance oil, under preSSure from the preSSuite 
arc within the pressure chamber 2, flows down 
wardly as indicated by the arrows 33 to fioW ra. 
dially inwardly toward the interrupting arc 
drawn between the contacts 4, 5 through a 
plurality, in this instance four, pairs of inlet pas 
sages 34 to engage the interrupting arc. After 
engaging the interrupting arc, the oil fiOWS 
through orifices 35 longitudinally of the inter 
rupting arc to exhaust Out of the unit through 
oppositely directed exhaust passages 36, shown 
more clearly by the dotted lines of Fig. 3. : he 
exhaust passages 36 are formed by the Coop 
eration of a pair of vent plates 37, 33 positioned 
On the same level. 
To facilitate circulation of the Oil through the 

interrupter in the fully open circuit position 
thereof, I have provided a first port opening 39 
disposed adjacent to the pressure-generating 
chamber 2 at the upper end of the unit . The 
first port opening 39 is controlled by a first cylin 
drical valve member . I also provide a second 
port opening 4 disposed adjacent the interrupt 
ing chamber 29 at the lower end of the Unit 
which is controlled by a second cylindrical valve 
member 42. Preferably, I interconnect the first 
and second valve members 49, 3 by an insulat 
ing rod 43, and I provide biasing means such as 
a compression Spring 44 to bias both valve men 
bers 40, 42 downwardly to thereby tend to cause 
Opening of the first and second port Openings 
39, 4. 
The Spring 44 seats at its upper end against 

a bracket, 52 integrally formed With the contact 
foot . The IOWer end of the compression Spring 
seats within a hollow portion 53 formed within 
the upper end of the cylindrical Valve A9. A pro 
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4. 
jection 54 formed by a plate 55 extends within 
a groove 56 of Valve 42 and provides a Stop for 
the doWinWard opening travel of the Valve means 
When it strikes the lower end 5 of Valve 4). AC 
tiating means for the Valve means includes a 
Wave rod 45 affixed to the lower end of the valve 
member 42 and making abutting engagement 
With a projection is of the crossbar 8. 

I have provided improved flushing means by 
providing the large port openings 39, 6 in both 
the top and bottom of the unit 7 after interrup 
tion has occurred. The Considerable preSSure 
remaining in the pressure chamber 2 at the time 
Wihen the port opening 39 is permitted to open 
oOWs contaminated oil out of the preSSure 
chamber 2 through the port opening 39 and 
facilitates the replacement of fresh oil into the 
pressure chamber 2. When the interrupter is 
reclosed, these port openings 39, 4 are respec 
tively sealed off by the valve pistons 49, 42 
Inouinted on the actuating means or rod is which 
is engaged by the breaker crossbar 8 and biased 
toward the open position by the compression 
Spiring 34. The rod A5 remains in abutting en 
gagement with the crossbar 8 during the opening 
operation by virtue of compression Spring 44 
until the stop 54 is struck by upper Valve mem 
ber 3. The open position of the valve members 
39, 42 is shown by Fig. 4. It is preferable, and 
the illustrated construction is such, that the port 
openings 39, 4 are not opened until the movable 
contact 5 Withdraws from the contact opening 
3. This provides the desired pressure within 
tie Lait, during the interruption process. 

It will be apparent that in the Open circuit 
position of the interrupter, as shown by the 
dotted lines 32 of Fig. 1 and in Fig. 4, the provi 
Sion of two port openings 39, Will permit cir 
culation of fresh oil into the unit and up 
Wardly through the vertical flow passages 50 to 
ward the pressure chamber 2 and out through 
the upper port opening 39. This facilitates cir 
culation of fresh oil into the unit 7 in the open 
circuit position thereof and Washes out Con 
taminated liquid to thereby provide fresh oil of 
high dielectric strength for the next circuit open 
ing Operation. 
From the foregoing description, it Will be ap 

parent that I have provided an improved circuit 
interrupter especially adapted for rapid reclos 
ing operations by eliminating the contaminated 
liquid within the extinguisher in the open cir 
cuit position thereof. 
Although I have shown and described a spe 

cific structure, it is to be clearly understood that 
the Sane was merely for the purpose of illustra 
tion and that changes and modifications may 
readily be made therein by those skilled in the 
art without departing from the spirit and Scope 
of the appended claims. 

Clain as ny invention: 
1. In a circuit interrupter of the liquid break 

type, a Substantially enclosed arc extinguishing 
unit immersed in the iculid, contact ineans in 
cluding a novabie contact for establishing at least 
ORe arc Within the unit, an Opaning in the Wall 
of the unit, means for moving the innovable con 
t&ct out of the unit though the Opening in the 
fully open circuit position of the interrupter, 
a relatively large first opening in the wall of the 
unit adjacent one end thereof, a relatively large 
Second opening in the Wall of the unit adjacent 
the other end thereof, relatively free passage 
means connecting the said first and Second open 
ings, and valve means closed in the closed position 
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of the interrupter and responsive to the initial 
opening movement of the movable contact for 
Opening the first and second openings only after 
Withdrawal of the movable contact through the 
first-mentioned opening to permit circulation of 
fluid through the unit. 

2. In a circuit interrupter of the liquid break 
type, a substantially enclosed arc extinguishing 
unit, means for establishing a pressure-generat 
ing arc and an interrupting arc within the unit, 
a relatively large first opening in the wall of the 
unit disposed adjacent to the pressure-generating 
arc, a relatively large second opening in the wall 
of the unit disposed adjacent to the interrupting 
arc, 2nd Valve means closing the said openings 
in the closed position of the interrupter and open 
ing the first and second openings in the fully 
Open circuit position of the interrupter. 

3. In a circuit interrupter of the liquid blast 
type, means at least partially of insulating mate 
rial defining an arc extinguishing unit, means 
defining a confined pressure-generatizag chamber 
disposed at one end of the unit, means defining 
an interrupting chamber disposed adjacent the 
other end of the unit, an opening in the unit 
disposed adjacent, the said other end of the unit, 
means for establishing a pressure-generating arc 
Within the pressure-generating chamber, neans 
including a movable contact nilovable out of the 
said opening for establishing an interrupting arc 
within the interrupting chamber, a relatively 
large first port opening in the Wall of the unit, 
adjacent the pressure-generating cinamber, a rel 
atively large second port opening in the Wall 
of the unit adjacent the interrupting chamber, 
and valve means closing the said port, openings 
in the closed position of the interrupter and re 
sponsive to the initial movement of the movable 
contact for opening the first and second port 
openings in the fully open circuit position of the 
interrupter. 

4. In a circuit interrupter of the liquid break 
type, an arc extinguishing unit having two port 
Openings in the Walls thereof disposed adjacent 
opposite ends of the unit, an opening in the wall 
of the Unit, contact means including a novable 
contact for establishing an arc within the unit, a. 
CrOSSbar Secured to the movable contact to cause 
the actuation thereof out of the unit, through the 
Said opening, the crossbar having a projection 
thereon, waive means including a valve rod for 
opening the two port openings in the open circuit 
position of the interrupter, and the projection 
of the crossbar controlling the initial shovement 
of the valve rod during the opening operation. 

5. In a circuit interrupter of the liquid break 
type, means defining an arc extinguishing unit, 
a pressure chamber and an interrupting charnber 
within the unit, an exhaust passage leading out 
of the interrupting chamber to the region exterior 
of the unit, a contact opening in the Wali of the 
unit, contact means including a nowable contact 
movable out of the contact opening for establish 
ing an interrupting arc Within the interrupting 
chamber, means for establishing a pressure 
generating arc Within the pressure chamber, pas 
sage means interconnecting the two chambers, 
relatively large first and second port openings in 
the walls of the unit disposed respectively adja 
cent the pressure and interrupting chambers, and 
valve means closing the port openings in the 
closed position of the interrupter and controlling 
the opening of the two port openings in response 
to opening movement of the movable contact. 

6. In a circuit interrupter of the liquid break 
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6 
type, an arc extinguishing unit immersed in an 
arc extinguishing liquid, means defining a pres 
Sure-generating chamber disposed at one end 
of the unit, means defining an interrupting 
chanider disposed at the other end of the unit, 
a first port opening disposed in the wall of the 
ui?it adjacent the pressure-generating chamber, 
a Second port opening disposed in the wall of the 
limit adjacent the interrupting chamber, means 
for establishing a preSSure-generating arc within 
the preSSure-generating chaimber, contact means 
including a movable contact movable out of the 
liilit during the opening operation for establishing 
an interiupting arc within the interrupting 
C1312,381", Waive ineans for controling the opening 
of the first and Second port openings, actuating 
Ileans for the valve means responsive to the 
initial notion of the contact means, means bias 
ing the valve in eans to the open position, and the 
actuating means maintaining the valve means 
closed in the closed circuit position of the inter 
ru;2ter against the biasing action exerted by the 
biasing means. 

7. in a circuit interrupter of the liquid break 
type, an arc extinguishing unit immersed in an 
arc extinguishing liquid, means defining a pres 
Sure-generating chanaber disposed at One end of 
the Unit, reans defining an interrupting chamber 
disposed at the other end of the unit, a first port 
opening disposed in the Wall of the unit adjacent 
the pressure-generating chamber, a second port 
ope;ing disposed in the Wall of the unit adjacent 
the iriterrupting chamber, means for establishing 
a pressure-generating arc within the pressure 
generating chamber, a contact opening provided 
in the Wall of the unit adjacent, the interrupting 
charaber, contact means including aimovable con 
tact novable Out of the unit through the contact 
Opening duxing the opening operation for estab 
lishing an interrupting arc within the inter 
rupting chamber, Valve means for controlling the 
Opening of the first and second port openings, 
actuating means for the valve means responsive 
to the initial motion of the contact means for 
delaying the opening of the first and second port 
openings until thernovable contact has withdrawn 
from the unit through the contact opening, means 
biasing the waive means to the open position, and 
the actuating means maintaining the valve means 
closed in the closed circuit position of the inter 
rupter against the biasing action exerted by the 
biasing means. 

8. In a circuit interrupter of the liquid break 
type, an arc extinguishing unit immersed in an 
arc extinguishing liquid, means defining a pres 
Sure-generating chamber disposed at one end of 
the unit, means defining an interrupting chamber 
disposed at the other end of the unit, a first port 
opening disposed in the Wall of the unit adjacent 
the pressure-generating chamber, a second port 
opening disposed in the Wall of the unit adja 
cent the interrupting chamber, means for estab 
lishing a pressure-generating arc within the pres 
Sure-generating chamber, a contact opening pro 
Vided in the Wall of the unit adjacent, the inter 
rupting chamber, an Operating bar, contact 
means including a movable contact secured to 
the operating bar for establishing an interrupting 
arc Within the interrupting chamber, the oper 
atting bar withdrawing the movable contact out 
of the contact opening in the fully open circuit 
position of the interrupter, valve means for con 
t;"oiling the opening of the first and second port 
openings, means biasing the valve means to the 
Open position, actuating means for the valve 



2,465,218 
7 

means including a valve rod making abutting 
engagement with a portion of the operating bar, 
and the operating bar maintaining the Valve 
means closed in the closed circuit position of the 
interrupter against the biasing action exerted by 
the biasing means. 

9. In a circuit interrupter of the liquid break 
type, an arc extinguishing unit immersed in an 
arc extinguishing liquid, means defining a pres 
sure-generating chamber disposed at One end of 
the unit, means defining an interiupting cham 
ber disposed at the other end of tie unit, a first 
port opening disposed in the Wall of the unit adja 
cent the pressure-generating chamber, a second 
port opening disposed in the wall of the unit adja 
cent the interrupting chamber, nea,InS for estab 
lishing a pressure-generating arc Within the pres 
sure-generating chamber, a contact opening pro 
Wided in the Wall of the unit adjacent the inter 
rupting chamber, an operating bar, contact 
means including a, innovable contact Sectiled to 
the Operating bar for establishing an interrupting 
arc within the interrupting chamber, the Oper 
ating bar Withdrawing the movable contact, out, 
of the contact opening in the fully open circuit 
position of the interrupter, Valve neans for con 
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trolling the opening of the first and second port 
openings, means biasing the valve means to the 
open position, actuating means for the valve 
means including a valve rod making abutting 
engagement with a portion of the operating bar, 
the operating bar inaintaining the Valve means 
closed in the closed circuit position of the inter 
rupter against the biasing action exerted by the 
biasing imeans, and the arrangement being such 
that the valve means does not Open the two port 
openings until the novable contact has With 
drawn from the contact opening during the 
opening operation of the interrupter. 

ROBERT E, FRIEORICH. 
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