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This invention relates to multi-pole circuit breakers 
and more particularly to an interlock design for multi 
pole circuit breakers by which single pole circuit break 
ers may be adapted for multi-pole operation with simul 
taneous trripping of all circuit breakers when fault occurs 
in the circuit of any one circuit breaker. 
The invention is directed to circuit breakers of the 

type having a movable contact bar associated with a car 
rier in which opening of contacts in response to current 
overload is effected by unlatching the carrier and its as 
sociated current responsive member followed by move 
ment of the carrier which, in turn, carries the contact 
bar. 

In prior art designs of multi-pole circuit breaker op 
eration with breakers of this general type, the multi-pole 
operation has been effected by engagement of one of the 
latch members, that is, the current-responsive member 
or the carrier, by some common trip device. This opera 
tion inflicts a repeated hammering on critical latch ele 
ments. Such continuous impact loading of these ele 
ments tends to alter their physical dimensions and con 
sequently their calibration so that in time they no longer 
operate to open their respective circuits at their rated 
current overload. 
The present invention eliminates the disadvantages of 

the prior common trip systems for circuit breakers by 
providing a common trip interlock in which the contacts 
of a circuit breaker adjoining the breaker tripped through 
overload are opened without disturbing the latch mech 
anism of the adjoining circuit breakers. 

It has been an objective of the invention to provide 
a common trip interlock for multi-pole circuit breaker 
operation in which the interlock is simple in construction 
and operation and is suitable for use with certain existing 
circuit breakers without significant modification of the 
existing circuit breaker structure. 

It has been another objective of an invention to pro 
vide a common trip interlock for multi-pole circuit break 
er operation in which the contact carrying bars of the 
circuit breakers are interconnected mechanically so that 
the force applied to one contact bar during tripping is 
sufficient to carry the other contact bar to an open posi 
tion. 

It has been still another objective of the invention to 
provide a common trip interlock for multi-pole circuit 
breaker operation in which the contact bars of adjoining 
circuit breakers are interconnected in such a manner as 
to provide a leverage system by which the force of a 
contact bar in a tripped circuit breaker is approximately 
twice the force resulting in the opening of a contact bar 
on the adjoining circuit breaker whereby two or three cir 
cuit breakers may be ganged together for interlock multi 
pole operation. 

It has been still another objective of the invention to 
provide a common trip interlock for multi-pole circuit 
breaker operation in which the contact bars of adjoining 
circuit breakers are mechanically interconnected by in 
sulating material which projects transversely from a plate 
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pivotally mounted for movement between adjoining break 
ers to stabilize the interlocked action of adjoining contact 
bars. 

It has been still another objective of the invention to 
provide a common trip interlock for multi-pole circuit 
breaker operation as described in the preceding paragraph 
in which the pivotally mounted plate is provided with 
pairs of studs projecting transversely from the piate into 
the adjoining circuit breakers, the contact bars of the 
adjoining breakers being embraced by studs of each pair 
whereby the movement of one contact bar is transmitted 
in a unitary manner through the interlock plate to the 
adjoining contact bar. 

It has been still another objective of the invention to 
provide a common trip interlock system for multi-pole 
circuit breaker operation in which indicia means are 
provided for indicating an unlatched, tripped circuit 
breaker, the indicia means being inoperative in the ab 
sence of unlatching whereby the specific electrical line 
on which fault or overload occurs in a multi-pole opera 
tion may be readily detected by comparing the condition 
of the indicia means on the respective circuit breakers. 
These and other objectives of the invention will be 

more readily apparent from the following description 
taken in conjunction with the accompanying drawings in 
which: 

Fig. 1 is a side elevational view of a circuit breaker 
constructed in accordance with the present invention; 

Fig. 2 is a perspective view of an interlock; 
Fig. 3 is a fragmentary end elevational view illustrat 

ing the co-operation between the interlock and adjoining 
contact bars; and 

Figs. 4, 5 and 6 are fragmentary side elevational views 
showing the stages of operation of the interlock. 
The styles of circuit breakers to which the invention 

may be applied are many. There is, however, an im 
portant common structural characteristic which must be 
found in the circuit breaker which is a design by which 
contacts may be opened without disturbing the current 
responsive latch mechanism. This characteristic is found 
in circuit breakers of the type having a contact bar mov 
ably mounted with respect to a carrier, the carrier being 
provided with latch means through which the circuit 
breaker operation is effected. In circuit breaker struc 
tures of this type, the contact bar can be freely moved 
to open the contacts without disturbing the latched con 
dition of the carrier. A circuit breaker of this type is 
shown in Fig. 1. 
The operating elements of the circuit breaker are con 

tained within a casing 10 and include a contact bar 11 
pivotally mounted at its upper end 12 in a carrier or 
rocker 13. The carrier 13 is pivoted to the casing for 
movement about an axis indicated at 14. A portion of 
the carrier remote from the pivot axis 14 has a latch sur 
face 15 cooperating with a latch abutment 16 on a cur 
rent responsive element 17. The current responsive ele 
ment may be of the type having a bimetal as at 18 or may 
be operated by magnetic attraction of a magnetic arma 
ture indicated at 20. The magnetic operation may be of 
the type illustrated in my Patent 2,716,679. 
The carrier 13 is biased for clockwise movement as 

viewed in Fig. 1 by a spring 21 connected at its lower 
end 22 to the contact bar 11 and at its upper end 23 to 
an operating handle lever 24. The operating handle 
lever is pivoted at its lower end 25 to the casing and is 
received at its upper end 26 by a recess 27 in an operat 
ing handle 28. The operating handle 28 is mounted 
for sliding movement in the top of the casing 10 to effect 
the resetting of the circuit breaker following tripping. 
The contact bar carries a movable contact 30 which 

is engageable with a fixed contact 31 mounted on an elec 
trically conductive strap 32 which in turn is connected to 
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the jaws 33 of a terminal connector of the type which 
engages a blade of common bus. The circuit through the 
contacts is completed by a pigtail 34 which connects the 
contact bar at 35 to the current responsive member at 
36. The current responsive member is connected to a 
solderless terminal connector 37. 
The elements of the circuit breaker thus described are 

well known and form no part of the present invention ex 
cept in so far as they co-operate with the common trip 
interlock to be described below. 
The elements of Fig. 1 are shown in the latched, contact 

closed position. In this position the spring 21 biases the 
contact bar 1 in a counterclockwise direction about its 
pivoted end 2 so as to urge the movable contact 30 
into engagement with the fixed contact 31. As indicated 
above, the carrier 3 is biased by the same spring in a 
clockwise direction but is normally prevented from pivot 
ing from the engagement of its latch surface 15 with the 
latch abutment 16 on the current responsive member. 
When overload occurs bringing the latch abutment 6 
out of engagement with the latch surface 15, the spring 
will snap the carrier clockwise thereby swinging the con 
tact bar counterclockwise and bringing the movable con 
tact 30 out of engagement with the fixed contact 31. The 
condition of the elements will then be as shown in Fig. 4. 
The circuit breaker can be reset by first shifting the 

operating handle 28 toward the left. This movement 
causes the operating handle lever 24 to engage the car 
rier 3 and to swing the carrier back to latched position. 
Return of the operating handle 28 to the position shown 
in Fig. 1 snaps the contact bar 1 to contact closed posi 
tion through the over center action of spring 2 which 
passes from the left to the right over the pivoted end 
2 of the contact bar. 

Common trip interlock 
When it is desired to use two or three circuit breakers 

of the type described and shown in Fig. 1 for multi 
pole operation, the circuit breakers are mounted side 
by-side and their operating handles 23 are ganged to 
gether by suitable means for unitary movement. Com 
mon tripping of the circuit breakers is provided by the 
interlock 40 shown in Fig. 2. The interlock 40 includes 
a generally triangularly shaped plate 41 having a pivot pin 
42 projecting transversely from the plan of the plate. 
The pin 42 will be received in holes suitably formed in 
the side walls of the adjoining circuit breakers for the 
pivotal mounting of the plate with respect to the circuit 
breakers. The plate has a slot 43 sufficiently large to 
clear a projection 44 (Fig. 1) forming part of the side 
wall of the casing. The slot 43 will of course be unneces 
sary when the invention is used with a breaker having 
a casing style differing from that of the illustrated breaker, 
The lower end of the plate has two studs 45 and 46 
projecting through a slot 47 formed in the side wall of 
each casing. As shown in Fig. 3, the studs embrace 
a transverse projection 48 on each contact bar. 

It should be understood that the specific means for 
interconnecting the adjoining contact bars is subject to 
considerable variation without departing from the scope 
of the present invention. However, the preferred com 
mon trip structure is as shown in the drawings in which 
the studs 45 and 46 tie the contact bars together for 
unitary operation and in which the tie is prevented from 
twisting by the interposition of the plate 41 which is 
pivoted with respect to the breaker casings. In the ab 
sence of the plate 4 movement of one contact bar might 
not be completely transmitted to the other contact bar 
because of the inherent resilience of any tying structure 
which would not permit a perfectly rigid unitary opera 
tion. This particular problem is magnified by the fact 
that the tie must be of insulating material whereby a 
perfectly rigid bond between the tie and the contact bar 
cannot be effected. Thus it can be appreciated that the 
plate 41 performs the dual function of stabilizing, that is, 
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resisting the twisting of the tie, and supporting the tie 
between the contact bars thereby eliminating the neces 
sity of developing means to bond the tie to each of the 
contact bars. 

Operation 
The operation of the invention can be best understood 

by reference Figs. 1, 4, 5 and 6. When a breaker of 
the multi-pole assembly is tripped through line fault or 
overload, the carrier 13 will pivot to the position shown 
in Fig. 4 carrying the contact bar 11 with it as illus 
trated. The projection 48 of the contact bar of the 
tripped breaker will bear against the stud 45 of the inter 
lock and pivot the interlock on its pivot pin 42. The piv 
otal movement of the interlock causes the stud 46 to 
bear against the projection 48 on the contact bar 11 of the 
adjoining breaker and will swing only the contact bar 
of the adjoining breaker into contacts open position. 
This position is illustrated by Fig. 5 which is a view of a 
circuit breaker adjoining the tripped breaker of Fig. 4. 
By comparing Figs. 4 and 5 it can be observed that the 
contact bars of both breakers have been moved to a 
contact open position but only the carrier of the breaker 
of Fig. 4 has been pivoted to an unlatched position. The 
carrier of the adjoining breaker, as illustrated in Fig. 5, 
remains undisturbed in its latched position. 

Fig. 6 is an illustration of an intermediate position of 
the operating element when the circuit breaker is being 
reset. The operating handle has been moved to the left 
to latch the carrier and, in Fig. 6, is moving toward the 
right to snap the contact bar 11 of all circuit breakers to 
contact closed position. When the contact bar moves 
to contact closed position, all contact bars of adjoining 
breakers will move simultaneously and will carry the in 
terlock to the position shown in Fig. 1 through the engage 
ment of the contact bar projections 48 with the interlock 
studs 40. 
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Trip indicator 
Each circuit breaker may have a small trip indicator 

50 slidably mounted inte operating handle and connected 
by a small spring 51 to the carrier 13. When the trip 
indicator is in the position shown in full lines in Fig. 1 
the carrier is in its latched position. When the carrier 
becomes unlatched and pivots clockwise to the position of 
Fig. 4, the carrier will engage the indicator pushing the 
indicator upwardly to the broken line position. In the 
broken line position, the indicator projects above the 
surface of the operating handle indicating the unlatched 
condition of the carrier and the fact that the breaker has 
been tripped in response to current overload. 

It will be appreciated by comparing the carrier position 
Figs. 4 and 5, that only the carrier of the breaker which 
has become overloaded has moved to an unlatched posi 
tion and as a consequence the trip indicator of only the 
breaker having the unlatched carrier will be above the 
surface handle to indicate the tripped condition. How 
ever, the contacts on all the breakers will open through 
the action of the common trip interlock. The person 
whose duty it is to locate and remedy the fault which 
caused the tripping of the breakers can immediately iden 
tify the line on which the fault occurred by examining 
the trip indicator. . 

In a general manner, while there has been disclosed 
in the above description, what is deemed to be the most 
practical and efficient embodiment of the invention, it 
should be well understood that the invention is not limited 
to such embodiment as there might be changes made in 
the arrangement, disposition and form of the parts with 
out departing from the principle of the present invention 
as comprehended within the scope of the accompanying 
claims. - 

Having described my invention, I claim: . 
1. A common trip interlock for at least two adjacent 

circuit breakers, each said circuit breaker having a car 
rier, current responsive latch means associated with said 



2,977,444 
5 

carrier, a contact bar mounted on said carrier and movable 
between "on" and "off" positions, said interlock compris 
ing: a plate pivotally mounted between said breakers, a 
pair of studs projecting from each side of said plate into 
the adjoining breakers, said studs being disposed on each 
side of each contact bar to provide unitary movement of 
said contact bars and plate, whereby tripping movement 
of one contact bar will be transmitted by said plate to 
the adjoining contact bar. 

2. A common trip interlock for at least two adjacent 
circuit breakers, each said circuit breaker having a car 
rier, current responsive latch means associated with said 
carrier, a contact bar mounted on said carrier and mov 
able between “on” and "off" positions, said interlock com 
prising: a plate pivotally mounted between said breakers, 
a pair of studs projecting from each side of said plate into 
the adjoining breakers, said studs being disposed on each 
side of each contact bar to provide unitary movement of 
said conatct bars and plate, whereby tripping movement 
of one contact bar of a tripped breaker will be transmitted 
by said plate to the contact bar of the adjoining breaker 
without disturbing the latched condition of its carrier, and 
trip indicator means associated with each breaker and actu 
ated only by an unlatched carrier, whereby the circuit 
breaker operated in response to overload current may be 
easily detected. 

3. A common trip interlock for at least two adjacent 
circuit breakers, each said circuit breaker having a carrier, 
current responsive latch means associated with said car 
rier, a contact bar mounted on said carrier and movable 
between “on” and "off" positions, and spring means for 
maintaining said contact bar in "on' position and operable 
to swing said contact bar to "off" position upon unlatch 
ing of its carrier said interlock comprising: a plate piv 
otally mounted between said breakers, a pair of studs 
projecting from each side of said plate into the adjoining 
breakers, said studs being disposed on each side of each 
contact bar to provide unitary movement of said contact 
bars and plate, whereby the spring force on the contact 
bar of a "tripped' breaker will be transmitted by said 
plate to the adjoining contact bar to move said adjoining 
contact bar to "off" position without disturbing the latched 
condition of the adjoining carrier. 

4. An interlock according to claim 3 in which the de 
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scribed elements and their points of connection are inter 
related to provide a force on the adjoining contact bar 
approximately twice that which its spring exerts to main 
tain the adjoining contact bar in "on' position. 

5. A common trip interlock for at least two adjacent 
circuit breakers, each said circuit breaker having a con 
tact bar movable between "on" and "off" positions, said 
interlock comprising: a plate movably mounted between 
said breakers, a pair of studs projecting from each side of 
said plate and embracing respective contact bars for 
unitary movement to "on' and "off" positions of said con 
tact bars. 

6. A common trip interlock for at least two adjacent 
circuit breakers; each said circuit breaker having a car 
rier movable between a "latched' position and a "tripped' 
position, a current responsive latch for maintaining said 
carrier in "latched' position, a contact carrying bar 
mounted on said carrier and movable with respect to said 
carrier between "on' and "off’ positions, and spring means 
for maintaining said contact bar in "on' position and oper 
able to swing said contact bar to "off" position upon un 
latching of its carrier; said interlock comprising electrically 
insulative means interconnecting said contact bars for uni 
tary movement, whereby upon tripping of a carrier of one 
breaker due to overload, the spring means of the tripped 
carrier will swing the contact bars of all breakers to "off" 
position without unlatching the adjoining carrier. 
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