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CIRCUIT INTERRUPTER 
Dougias J. Marsden, Redwood City, Calif., as 
signor to Westinghouse Electric Corporation, 
East Pittsburgh, Pa., a corporation of Pennsyl 
vania. 

Application October 22, 1946, Serial No. 04,884 
(C. 200-50) 5. Claims. 

This invention relates to circuit interrupters in 
general, and more particularly to arc-extinguish 
ing Structures therefor. 

Circuit interrupters of the prior art of the type 
establishing pressure and interrupting arcs have 
suffered from the disadvantage of opening both 
Sets of contacts to establish the arcs before a Sufi 
cient interrupting gap existS for interruption of 
the interrupting arc to occur. In other Words, 
before interruption of the interrupting arc is pos 
sible from fluid flow directed from the pressure 
arc or from other means establishing fluid pres 
sure, a certain minimum length of interrupting 
gap distance must be obtained. 
Gas generation before this time is reached is 

detrimental to breaker operation inaSmuch as the 
fluid within the breaker is unnecessarily contami 
nated. The main object of my invention, there 
fore, is to provide an improved circuit interrupter 
of the foregoing type in which Separation of the 
pressure contacts is delayed for a predetermined 
time to thereby draw an interrupting arc of pre 
determined length. When this predetermined 
interrupting gap is obtained I then by improved 
means Very rapidly cause the initial Separation 
of the pressure contacts to establish very quickly 
the pressure-generating arc. The considerable 
pressure thus rapidly created directs the flow of 
fluid under pressure toward the interrupting arc 
(of predetermined interrupting length at this 
time) to quickly effect the latter's extinction. 
A more specific object is to provide an improved 

contact construction of the type in Which a pair 
of movable Contacts Separate in Substantially 
opposite directions away from a relatively station 
airy intermediate contact and in Which means are 
employed for biasing the intermediate contact in 
the direction of one of the Outer contacts so that 
arcing between the latter contacts will be delayed 
until a predetermined time. 

Still another object is to provide an improved 
circuit interrupter of the type establishing a pres 
Sure-generating arc and an interrupting arc in 
which a pivotally mounted pressure-generating 
contact construction is employed with a relatively 
stationary intermediate contact. Preferably, a 
lower movable contact separates from the inter 
mediate contact to draw a second serially related 
arc, and Operating rod means are employed be 
tween the pivotally mounted pressure-generating 
contact and the lower movable contact to inter 
connect the notions thereof. 

Further objects and advantages will readily 
become apparent upon a reading of the following 
Specification taken in conjunction with the draw 
ings, 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 position; 

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

Fig. 3 is a view similar to Fig. 2 but showing 
the position of the contacts during the initial 
portion of the opening operation in which only 
the interrupting contacts have separated and the 
pressure-generating contacts are still in engage 
ment; 

Fig. 4 is a view similar to Fig. 2 but showing the 
position of the several contacts during a later 
stage of the opening operation; 

Fig. 5 is a sectional view taken along the line 
V-W of Fig. 3; 

Fig. 6 is a sectional view taken along the line 
VI- VI of Fig. 3; and 

Fig. 7 is an enlarged vertical fragmentary sec 
tional view taken along the line VII-VII of Fig. 2. 

Referring to the drawings, and more particu 
larly to Fig. 1 thereof, the reference numeral 
designates a tank filled to the level 2 with a Suit 
able arc-extinguishing fluid 3, in this instance 
circuit breaker oil. Depending from the cover 4 
of the tank are two insulating terminal bushings 
3 supporting at their lower ends identical arc 
extinguishing units 6. 
The arc-extinguishing units 6 are electrically 

interconnected in the closed circuit position of 
the interrupter, as shown in Fig. 1, by a conduct 
ing cross-bar reciprocally operated in a Wertical 
direction by an insulating lift rod 8. Suitable 
mechanism, not shown, is employed to cause actu 
ation of the lift rod 8. 

Referring to Fig. 2, which shows more clearly 
than does Fig. the internal construction of the 
arc-extinguishing units 6, it will be observed that 
I have provided a top casting 9 forming a pres 
sure-generating chamber, generally designated by 
the reference numera . A pivotally mounted 
third movable contact is employed, being piv 
otally mounted at 2 to a fixed pivot formed by 
a portion of the casting or housing 9. Integrally 
formed with the third movable contact i? and 
extending externally of the casting 9 are a pair 
of actuating arms 3 (Fig. 7) having apertures 4 
extending therethrough. 
The third movable contact is cooperable With 

a relatively stationary first or intermediate con 
tact 5 to establish a pressure-generating arc S 
Within the pressure-generating chamber 9, as 
more clearly shown in Fig. 4. Also cooperable 
with the relatively stationary first contact 5 is 
a relatively nowable Second contact consti 
tuting one extremity of the cross-bar 7 and estab 
lishing an interrupting arc. 8 (Fig.S. 3 and 4) 
Within an interrupting chamber, generally desig 
nated by the reference numeral 9 and formed 
by the use of a plurality of Superimposed insulat 
ing plates. 
An insulating operating rod 22 interconnects 
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the motion of the second contact 7 with the piv 
otally mounted third movable contact . More 
Specifically, the operating rod 22 extends longi 
tudinally externally of the unit 6 and is biased 
downwardly in the circuit Opening direction by a 
compression Spring 23. The compression spring 
23 has its upper seat against the bottom metallic 
plate 24 of the unit 6. The lower end of the com 
pression Spring 23 seats upon a fange 25 fixedly 
Secured to the lower end of the operating rod 22. 
An actuating pin 26 is secured by a press fit to a 
metallic extension 27 threadedly secured at 28 to 
the upper end of the rod 22 as more clearly shown 
in Fig. 7. 

It Will be observed that the pin 26 extends 
through the apertures 4 provided in the two 
externally extending actuating arms 3, washers 
29 being interposed between the extension 27 and 
the arms 3, as more clearly shown in Fig. 7. The 
extension 27 has integrally formed therewith a 
fange portion 3 which serves as a lower seat for 
a compression Spring 32. The upper end of the 
compression Spring 32 seats against a washer 
33 freely slidable upon the extension 27 and 
biased by the compression spring 32 into abutting 
engagement With the lower sides of the actuating 
arms 3. Fig. 7 clearly shows this construction. 
Thus, I have provided a lost motion connection, 
generally designated by the reference numeral 
34 interposed between the Operating rod 22 and 
the pivotally mounted third movable contact f. 
The plate structure forming the interrupting 

chamber 9 is more fully set forth in U.S. patent 
application, Serial No. 465,244, filed November 
11, 1942, by Leon R. Ludwig, Winthrop M. Leeds 
and Benjamin P. Baker, now United States Pat 
ent 2,406,469, issued August 27, 1946, and assigned 
to the assignee of the instant application. 

Referring more specifically to Figs. 2, 5 and 6, 
it Will be apparent that the lower movable second 
contact 7 moves through orifices 37 provided by 
orifice insulating plates 38. The orifice insulat 
ing plates 38 also have cutout portions 39 provid 
ed therein which upon alignment form vertical 
flow passages, generally designated by the refer 
ence numeral 40 and interconnecting the pres 
Sure-generating chamber 10 with the interrupting 
chamber 9. The orifice insulating plates 38 also 
have apertures 4 provided therein to accommo 
date insulating tie rods 42, which in conjunction 
With nuts 43 serve to hold the several insulating 
plates fixedly in position. Adjacent to the ori 
fice insulating plates 38 are insulating inlet plates 
44 having a configuration more clearly shown in 
Fig. 5. The inlet plates 44 have apertures 4 
therein to accommodate the tie rods 42. The 
inlet plates 44 also have a cutout portion pro 
vided therein, generally designated by the refer 
ence numeral 45 and providing a pair of opposed 
inlet passages 46. Thus, the inlet passages 46 lead 
from the vertical flow passages 40 to the inter 
rupting arc 8 drawn within the interrupting 
chamber 9. 
The fluid, in this instance Oil, is vented out of 

the unit 6 through vent plates, generally desig 
nated by the reference numeral 47, and having a 
configuration more clearly shown in Fig. 6. The 
vent plates 47 are composite and are formed by 
two insulating halves 48. Each insulating half 
48 has a cutout portion 39 provided therein and 
also apertureS A? to accommodate the tie rods 42. 
The two insulating halves 48 are spaced apart, as 
shown in Fig. 6, to form two opposed vent pas 
Sages designated by the reference numeral 49 in 
Fig. 6. 
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4 
From the foregoing description it will be ap 

parent that oil under pressure from the pressure 
generating arc 6 flows downwardly from the 
preSSure-generating chamber 0 through the ver 
tical flow passages 40 and radially inwardly to 
Ward the interrupting arc 8 through the plu 
rality of pairs of inlet passages 46 provided by the 
insulating inlet plates 44. The oil passes verti 
cally through the orifices 37 provided by the ori 
fice insulating plates 38 and passes laterally out 
of the unit 6 through the opposed vent passages 
49. Extinction of the interrupting arc 8 soon 
follows, and the movable second contact 7 moves 
downwardly out of the unit 6 to place an isolating 
gap in the circuit, as more clearly shown by the 
dottedlines 50 of Fig. 1. 

It Will be noted that the relatively Stationary 
first contact 5 has an apertured flange portion 
5? integrally formed therewith, which is biased 
upwardly-by a compression spring 52 toward a 
stop 53 formed by a stop plate 54. The apertures 
are provided to avoid any piston action of the 
flange 5. 
The construction is Such that during the clos 

ing operation, the lower movable Second contact 
T moves upwardly to enter the extinguishing 

unit 6. The cross-bar 7 strikes the insulating rod 
22 to force the pivotally mounted pressure-gen 
erating third contact to move toward the in 
termediate contact 5. The third movable con 
tact strikes the intermediate or relatively sta 
tionary first contact 5 to force it downwardly, 
as shown in Fig. 3, against the upward biasing 
action exerted by the compression spring 52. 
Since the compression spring 32 is stronger than 
the compression spring 52, the pin 26 will be 
positioned at the bottom of the apertures 4 
during this portion of the closing operation before 
the contact T Strikes the intermediate contact 
f5 as shown in Fig. 3. The continued upward 
movement of the contact and operating rod 22 
forces the intermediate contact 5 downwardly, 
as ShoWn in Fig. 2, until the contact 7 strikes 
the lower end of the intermediate contact 5 at 
which time the intermediate contact f 5 reverses 
its movement and moves upwardly while the pin 
26 moves upwardly in the apertures f4 to bring 
about contact pressure between the several con 
tacts. The fully closed circuit position of the 
interrupter is shown in Fig. 2. 
During the opening operation, suitable mech 

anism, not shown, is employed to cause down 
Ward Opening motion of the lift rod 8. The down 
Ward motion of the lift rod 8 causes correspond 
ing downward motion of the cross-bar 7 and con 
tacts T. The first thing that happens within the 
unit 6 during the opening operation is the down 
Ward travel of the pin 26 within the apertures 
4. This removes the contact pressure completely 
When the pin 26 strikes the bottom of the aper 
tures 4 provided in the actuating arms 3. Then 
occurs separation between the contacts 7, 15 to 
establish an interrupting arc 8 within the inter 
rupting chamber 9 of the extinguisher 6, as 
shown in Fig. 3. The compression spring 23 
causes continued downward motion of the operat 
ing rod 22 to thereby rotate the pivotally mounted 
pressure-generating contact about its pivot 2 
in a clockwise direction to thereby permit upward 
travel of the intermediate contact 5, as caused 
by the biasing action exerted by the compression 
Spring 52 until the stop 53 is contacted by the 
flange 5 secured to and movable with the inter 
mediate contact 5 as more clearly shown in 
Fig. 4. - 
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When this occurs, the continued clockwise rota 
tive travel of the pressure contact f draws a 
pressure-generating arc 6 within the pressure 
generating chamber 10, as shown in Fig. 4. Fluid 
flow occurs in the manner previously described 
and rapid interruption of the interrupting arc 
SOGn follows. Continued downward opening 
travel of the lower movable second contact 
causes separation to occur between the CrOSS-bar 
7 and the operating rod 22. The fully open cir 
cuit position of the interrupter is indicated by 
the dotted lines 50 of Fig. 1 where it will be ob 
served two isolating gaps in the circuit are pro 
vided. 
A distinct advantage of my invention is that 

the pressure arc 6 is established after the estab 
lishment of the interrupting arc 8. Thus, dur 
ing a closing Operation, all arcing occurs in the 
interrupting gap. No gas is formed in the pres 
sure chamber 9 during a closing operation. Dur 
ing an interruption less gas is formed in the 
pressure chamber 10 due to decreased arcing time 
Which has proved helpful in high speed reclosing 
Operations. 

During heavy current interruptions pressure 
generated by the pressure-generating arc 6 
forces the intermediate contact 5 downwardly, 
thus increasing the length of the pressure-geri 
erating arc 6 with the resultant increased deion 
izing action in the interrupting gap through the 
oil movement. Delayed action during the inter 
ruption operation occurs in a Smuch as the pres 
Sure arc 6 is not formed until the interrupting 
arc. 8 is being increased in length at the maxi 
mum rate of speed, This is very desirable in the 
prevention of restrikes during charging current 
interruption. 
From the foregoing description, it will be ap 

parent that I have provided an improved circuit 
interrupter of the type establishing a pressure 
generating arc and an interrupting arc in Which 
biasing means are employed in conjunction with 
the intermediate contact 5 to bias the same to 
Ward the pressure-generating contact so that 
the interrupting arc 3 is established before the 
drawing of the pressure arc f. 
Although I have shown and described a specific 

structure, it is to be clearly understood that the 
same was merely for the purpose of illustration 
and that changes and modifications may readily 
be made therein by those skilled in the art. With 
out departing from the spirit and scope of the 
appended claims. 

I claim as my invention: 
1. In a circuit interrupter, an arc-extinguish 

ing unit, means defining a pressure-generating 
chamber within the unit, means defining an in 
terrupting chamber within the unit, a relatively 
Stationary first contact, a relatively movable sec 
Ond contact Separable from the first contact in 
One direction to establish an interrupting arc 
Within the interrupting chamber, a relatively 
movable third contact separable from the first 
contact substantially in the opposite direc 
tion to establish a pressure-generating arc with 
in the pressure-generating chamber, means bias 
ing the first relatively stationary contact to move 
in the direction of opening motion of the third 
movable contact, and means causing the third 
nowable Contact to engage the first contact dur 
ing the closing operation before the engagement 
thereof by the second contact to effect motion of 
the first contact against the biasing action ex 
erted by the biasing means. 

2. In a circuit interrupter, an arc-extinguish 
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6 
ing unit, means defining a pressure-generating 
chamber within the unit, means defining an in 
terrupting chamber within the unit, a relatively 
stationary first contact, a relatively movable Sec 
ond contact separable from the first contact in 
one direction to establish an interrupting arC 
within the interrupting chamber, a relatively 
movable third contact Separable from the first 
contact substantially in the opposite direction to 
establish a pressure-generating arc Within the 
pressure-generating chamber, means pivotally 
mounting the third movable contact, means in 
cluding an operating rod for actuating the piv 
otally mounted third contact, means biasing the 
first relatively stationary contact to move in the 
direction of opening motion of the third piv 
otally mounted movable contact, and a portion 
of the second contact striking the operating rod 
during the closing stroke to cause thereby closing 
rotation of the pivotally mounted third contact 
to engage the first contact before the engage 
ment thereof by the second contact. 

3. In a circuit interrupter, an arc-extinguish 
ing unit, means defining a preSSure-generating 
chamber within the unit, means defining an in 
terrupting chamber within the unit, a relatively 
stationary first contact, a relatively movable Sec 
ond contact separable from the first contact in 
One direction to establish an interrupting arc 
within the interrupting chamber, a relatively 
movable third contact separable from the first 
contact substantially in the opposite direction to 
establish a pressure-generating arc within the 
pressure-generating chamber, means pivotally 
mounting the third nowable Contact, means in 
cluding an operating rod for actuating the piv 
otally mounted third contact, means biasing the 
first relatively stationary contact to move in the 
direction of opening motion of the third pivotally 
mounted movable contact, a portion of the second 
contact striking the operating rod during the 
closing stroke to cause thereby closing rotation of 
the pivotally mounted third contact to engage 
the first contact before the engagement thereof 
by the second contact, and a lost motion connec 
tion interposed between the Operating rod and the 
pivotally mounted third contact. 

4. In a circuit interrupter, contact means in 
cluding a relatively stationary first contact and 
a relatively movable second contact for establish 
ing an interrupting arc, Second contact means 
including the said relatively stationary first con 
tact and a relatively movable third contact for 
establishing a pressure-generating arc, fluid flow 
passage means interconnecting the two arcs 
whereby fluid under pressure from the pressure 
generating arc may flow toward and into engage 
ment with the interrupting arc to facilitate the 
latter's extinction, means biasing the relatively 
Stationary contact in the direction of opening 
motion of the third movable contact, and operat 
ing means operable so as to cause following mo 
tion of the Stationary contact With the third mov 
able contact while maintaining contacting en 
gagement With the latter in response to the action 
of the biasing means after separation has oc 
Curred between the first and second contacts, 

5. In a circuit interrupter, contact means in 
cluding a relatively stationary first contact and a 
relatively movable Second contact for establish 
ing an interrupting arc, Second contact means in 
cluding the said relatively stationary first contact 
and a relatively movable third contact for estab 
lishing a pressure-generating arc, fluid flow pas 
sage means interconnecting the two arcs whereby 
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fluid under pressure from the pressure-generating 
arc may flow toward and into engagement with 
the interrupting arc to facilitate the latter's ex 
tinction, means biasing the relatively stationary 
contact in the direction of opening motion of the 
third movable contact, operating means operable 
so as to cause following motion of the stationary 
contact with the third movable contact while 
maintaining COntacting engagement with the lat 

ter in response to the action of the biasing means 
after separation has occurred between the first 
and Second contacts, and stopping means for 
stopping the following engaging motion of the 
relatively stationary contact after a predeter 
mined time so as to very rapidly draw the pres 
Sure-generating arc between the first and third 
Contacts. 

DOUGLAS J. MARSOEN. 


