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ABSRACT OF THE DISCLOSURE 

An electric circuit breaker operating mechanism includ 
ing a generally V-shaped contact arm pivotally supported 
on a pivot pin which also supports a releasable cam mem 
ber; the contact arm has an elongated slot in which a 
cam roller is supported; the cam roller is moved along 
the cam surface of the releasable member by a manually 
operated overcenter spring; current responsive means re 
tains the releasable member in a normal position. 

Homuralian-n 

The present invention relates to assemblies of electric 
circuit breaker operating mechanisms and more particu 
larly to assemblies of mechanisms which control the posi 
tion of separable contacts within a circuit breaker upon 
the occurrence of predetermined current conditions there 
through. 

Circuit breakers including overcenter snap-acting oper 
ating spring means for use in manually and automatically 
operating movable contacts between open and closed cir 
cuit position in electric circuit breakers of medium and 
high capacity are known quite generally in the prior art. 
Patent No. 3,171,922, Stokes, issued Mar. 2, 1965, and 
assigned to the same assignee as the present invention dis 
closes an overcenter operating mechanism of this type 
wherein a releasable member is provided which includes 
an arcuate cam surface to guide a cam follower member 
which rides thereon. The cam follower member is con 
nected by a pair of links to a movable contact arm, where 
by movement of the overcenter spring causes the cam foll 
lower to ride along the cam surface thereby changing the 
line of action of the spring until it passes over center and 
thereby operates the movable contact arm between open 
and closed circuit positions. 

Because the parts of the ordinary operating mechanisms 
of prior art circuit breakers including the breaker of the 
aforementioned patent are individually assembled in the 
circuit breaker casing as part of the assembly operation of 
an individual circuit breaker, a substantial portion of 
the labor and expense necessary to construct the circuit 
breaker can be attributed to the operating mechanism and 
the assembly thereof. Thus, there is a need to produce a 
further simplified operating mechanism which may be as 
sembled in a circuit breaker at a reduced cost while still 
providing high normal current capacity, and particularly, 
high speed opening upon tripping. 

It is, therefore, an object of the invention to provide an 
electric circuit breaker operating mechanism which may 
be partially preassembled before insertion into its insulat 
ing casing so as to facilitate the manufacture and assembly 
of the circuit breaker. 

It is another object of this invention to provide a par 
tially preassembled circuit breaker operating mechanism 
which exhibits high contact pressure and which is extreme 
ly fast acting during automatic opening. 

It is a further object of the present invention to provide 
a circuit breaker mechanism which is simple and less ex 
pensive than comparable prior art devices. 

In carrying out the objects of my invention in one form 
thereof, I provide an electric circuit breaker including 
therein a movably mounted elongated arm, one end of 
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2 
which is operatively connected to one of a pair of sep 
arable contacts. A releasable member is provided which 
is pivotally mounted for movement to a released position 
from a normally latched position upon occurrence of pre 
determined current conditions. The movable arm and the 
releasable member share a single pivotal support and are 
thereby interconnected so that they may be preassembled 
before being positioned in the circuit breaker casing. The 
releasable member includes an arcuate cam surface. One 
or more tension springs are provided connected between a 
manually operable member and a cam follower including 
a roller which is disposed and arranged to travel along 
the cam surface of the releasable member. The cam fol 
lower is further disposed to ride in an elongated slot in 
cluding a pair of cam surfaces at the other end of the 
movable arm. Motion of the can follower roller along 
the can surface of the releasable member is transmitted 
to the movable arm through the action of the cam roller 
on One of the cam surfaces, depending on the condition 
desired, to move it and its associated contact between 
open and closed circuit positions. 
The objects and advantages of my invention may better 

be understood by reference to the following detailed de 
scription taken in connection with the accompanying 
drawings, in which: 
FIGURE 1 is a side elevation view of an electric circuit 

breaker incorporating the invention, a side of the insulat 
ing casing being removed and the parts being shown in 
the normal closed circuit or "on' position; 
FIGURE 2 is a side elevation view similar to FIGURE 

1, the parts being shown in the automatically opened or 
"tripped' position; 
FIGURE 3 is a sectional view of the circuit breaker, 

taken substantially on the line 3-3 of FIGURE 1; 
FIGURE 4 is an exploded perspective view of a portion 

of the principal parts of the operating mechanism of FIG 
URE 1: 
FIGURE 5 is a side elevation view of another embodi 

ment of the invention; and 
FIGURE 6 is an end elevation view of the operating 

mechanism of FIGURE 5. 
FIGURES 1-4 depict the invention as incorporated in 

an electric circuit breaker comprising a generally rec 
tangular insulating casing including a base 1 having re 
cesses and supporting formations to carry the parts. A 
cover ' is also provided to close the open side of the 
casing (see FIGURE 3). The casing includes at least one 
pair of line and load terminals 1A and 1B respectively, 
the electric continuity of which is controlled by a pair of 
Separable contacts including a relatively movable contact 
5 and a relatively stationary contact 7. The movable con 
tact 5 is carried by an elongated movable arm 9 pivotally 
supported on a fixed pivot member or supporting shaft 11 
carried in bearings or holes in the casing and cover. The 
movable arm 9 comprises an integral member including 
two elongated side portions or legs 13, of L-shaped con 
figuration in a preferred form, each pivotally supported 
by the fixed pivot member 1 disposed in an aperture 15 
at the central portion i6 thereof. Legs 13 of the L-shaped 
member are joined by a bridging portion 19 which, in a 
preferred form, carries the movable contact 5. Each L 
shaped portion 13 also includes an elongated slot 23 pro 
viding an upper cam surface 23A and lower cam surface 
23B. 

In order to manually operate the movable arm 9 and 
the assoicated contact 5 between open and closed circuit 
positions, and to automatically open the electrical circuit 
upon the occurrence of a predetermined current con 
dition through the circuit breaker, a releasable member 
25 is provided, which is pivotally supported on the sup 
porting shaft 11. Because the releasable member 25 and 
the movable arm 3 are both supported on shaft 11, these 
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portions of the circuit breaker may be preassembled. The 
releasable member 25 includes an elongated convex arcu 
ate cam surface 27 and a latch portion 29. Latch portion 
29 is normally engaged and releasably held by a latching 
or restraining member 31 which is controlled by suitable 
current responsive means to be described. A cam follower 
comprising a roller 33 carried by pin 35 is provided 
which roller 33 is adapted to ride on the cam surface 27 
of the releasable member 25. The roller 33 includes a pair 
of flanged portions 37 (see FIGURE 4) disposed and 
arranged to maintain the roller in proper relation to the 
cam surface 27. The pin 35 is adapted to ride in each of 
the elonagted slots 23 in legs 21 of L-shaped portions 13, 
and acts upon either the upper cam surface 23A or the 
lower cam surface 23B, depending upon the direction 
of movement. If desired a shouldered roller 36 may be 
provided to ride in the elongated slot 23. 
A manually operable member or handle 37 is provided 

to move the contacts 5, 7 between “on” and “off” posi 
tions. The member 37 has arcuate portions 39 adapted to 
be received in corresponding recesses in the case and 
cover. This engagement supports the handle 37 with re 
spect to the casing and also provides an arcuate track for 
guiding the movement of the handle. The handle 37 in 
cludes a cam projection 47 which may be utilized to aid 
in resetting the releasable member 25 after it has been 
moved to its released position under a "tripped' condi 
tion, to be described. 
A pair of tension type operating springs 49, are also 

provided, one on each side of the releasable member 25. 
Each spring 49 is connected at one end to the manually 
operable member 37, and is connected at the other end to 
the pin 35 on opposite sides of the movable arm 9. The 
operating springs 49 bias the cam follower roller 33 to 
ward the handle 37, thereby causing the cam follower to 
bias the pivotally supported releasable member 25 in a 
counterclockwise or releasing direction. 
The cam surface 27 of the releasable member 25 is 

designed so that in the “off” position of the operating 
handle 37 and while the releasable member 25 is in a 
latched position, as shown in phantom lines in FIGURE 
1, the tension springs 49 so act on the cam follower roller 
33 as to urge it to the right, as viewed in FIGURE 1, 
thereby retaining the movable arm 13 and the associated 
movable contact 5 in an “off” or open-circuit position. 

Conversely, when the operating handle 37 is in the 
“on” position and the releasable member 25 is in a 
latched position, as is shown in FIGURE 1, the tension 
springs 49 so act on the roller 33 as to urge it to the left, 
as viewed in FIGURE 2, thereby retaining the movable 
arm 9 and the associated contact 5 in an “on” position. 
The movement of the handle portion 39 from "on' to 

“off” positions does not result in instantaneous movement 
of the roller 33 along the cam surface 27. Instead, the 
roller 33 moves only when the line of action of the 
springs 49 with respect to the cam surface 27 is such as to 
cause such movement. When the line of action reaches 
a certain point which may be throught of as a point lying 
on the radius of cam surface 27 at the point where cam 
follower roller 33 rests, the roller 33 moves quickly along 
the cam surface 27, with what can be characterized as a 
snap-action, until the roller 33 reaches the desired “off” 
position on the cam surface. The movable arm 9 moves 
in response to such movement of the roller 33 and, there 
fore, the movement of the arm 9 and its associated mov 
able contact 5 is also characterized by this snap-action. 
The latching member 31A is carried by an elongated 
latch member 31. 
When the circuit breaker and the operating mechanism 

thereof is in an “on” position, as shown in FIGURE 1, 
the occurrence of a predetermined current condition 
through the circuit breaker may occur. Upon the occur 
rence of such a current condition, the current responsive 
means causes the latching or restraining member 31 to 
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move in a clockwise direction, thereby freeing the releas- 75 

4. 
able member 25 from the latch 31A. Since the member 
25 is biased in counterclockwise direction by the cam 
follower roller 33, it rotates in this direction. The shift in 
position of the releasable member 25 and its cam surface 
27 as it rotates results in a change of the line of action 
of the operating spring relative to the cam surface 27 
such that the cam follower roller 33 is caused to move to 
the right, as viewed in FIGURE 2, along the cam surface 
27. The movable arm 9 and associated movable contact 
5 are also caused to move in response to such movement 
by the urging of the cam follower pin 35 as it ridges in 
the slots 23 of the legs 21 of side portions 13 and acts 
on the upper cam surface thereof so that the movable 
arm 9 is moved to open-circuit position. Surface 47 of 
the handle 37 then engages a portion 51 of the releasable 
member 25. Thus, the manually operable member 37 and 
the handle portion 39 thereof do not move completely 
to the “off” position, but remain in an intermediate or 
"trip indicating” position following automatic opening, as 
shown in FIGURE 2. 

In order to reset and reclose the circuit breaker, the 
handle 37 must be moved to the full “off” position, that 
is, to the extreme clockwise position as shown in FIG 
URE 1. This movement serves to move the releasable 
member 25 in a clockwise direction by reason of the 
engagement of surface 47 of the handle 37 with surface 
51 of the releasable member 25, until the latch portion 
29 of the releasable member 25 is once again engaged 
under and held by the retaining member 31. The handle 
37 may then be moved to the "on' position to close the 
circuit. 
The operating mechanism of the present invention not 

only retains the advantages of having increased normal 
current capacity and increased short circuit interrupting 
capacity, and of being particularly fast acting, but, also, 
that the operating mechanism is simpler and much easier 
to assemble than prior devices. This is because the releas 
able member and the movable arm are interconnected in 
that they are both supported by means of a single fixed piv 
ot member so that they may be preassembled before the 
entire circuit breaker is assembled. This result is accom 
plished without causing any increased difficulty or undue 
burden in assembling the roller and other components in 
the operating mechanism and serves to produce a mecha 
nism which is quite simple and inexpensive to manu 
facture. 
A second embodiment of the operating mechanism of 

the invention is shown in FIGURE 5. In this embodiment 
the elongated movable contact arm is also in the form 
of a generally L-shaped member 201. A fixed member or 
supporting shaft 203 which pivotally supports the re 
leasable member 205 is disposed in an elongated slot 207 
including upper cam surface 207A and lower cam Sur 
face 207B in the upper portion of the L-shaped arm 201. 
The shaft 203 includes an integral flange portion 203A 
(see FIGURE 6) which provides lateral support for the 
contact operating arm 201. The lower portion of the L 
shaped member 201 carries the movable contact 219. A 
cam follower roller 210 is provided which is carried by 
means of a pin 211 mounted on the central portion of the 
L-shaped member 201. The roller 210 is adapted to travel 
along the arcuate cam surface 205A of the releasable 
member 205. 
As best seen in FIGURE 6, a tension type operating 

spring 221 is provided and is connected at one end to the 
handle 225 and connected at the other end to the pin 211 
carrying the cam follower roller 210. 

It has been found that, because of the particular con 
struction of applicant's operating mechanism, the pro 
vision of only one spring connected on only one side of 
the releasable member does not detract from the opera 
tion of the circuit breaker and that there is smooth mo 
tion when the handle member is moved from "on' to 
“off” positions or when the breaker is tripped automati 
cally. Movement of the handle 225 between open and 



3,475,711 
5 

closed circuit positions causes the cam follower roller 20 
to travel along cam surface 205A with a snap action, as 
previously described. The movable arm 201 moves in re 
sponse to this movement of the roller 210, the shaft 203 
riding in slot 207. The cooperation of the cam roller 210 
urging the movable arm 201 along cam surface 205A 
and the action of shaft 203 on cam surfaces 207A and 
207B serves to move the arm 20 between open and 
closed circuit positions, thereby operating movable con 
tact 219 between open and closed circuit positions. 

While the invention has been desribed with two specific 
examples, it is intended by the appended claims to cover 
all such modifications thereof which come within the 
true spirit and scope of the invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. An electric circuit breaker comprising a casing 

wherein are included: 
(a) at least one pair of separable contacts; 
(b) a member releasable to cause automatic separation 
of said contacts, said member having an arcuate cam 
surface and a latch portion thereon; 

(c) pivotal support means supporting said releasable 
member in said casing for rotation about a pre 
determined fixed axis of rotation; 

(d) said releasable member being movable from a 
normally latched position to a released position by 
rotation about said axis of rotation; 

(e) a movable contact arm supported in said casing by 
said pivotal support means and movable between 
open and closed circuit position; 

(f) means operatively connecting said contact arm 
to one of said separaable contacts for movement of 
said separable contacts between open and closed cir 
cuit positions in response to movement of said con 
tact arm between said open and closed circuit posi 
tions; 

(g) a cam follower movable along said cam surface of 
said releasable member in an arcuate path between 
open and closed circuit positions; 

(h) means connecting said cam follower to said con 
tact arm for movement of said contact arm between 
open and closed circuit positions in response to 
movement of said cam follower between open and 
closed circuit positions; 

(i) a manually operable member supported in said 
casing and movable between open and closed circuit 
positions; 

(j) operating spring means connected at one end to 
said manually operable member and at the other 
end to said cam follower and moving said came 
follower between open and closed positions along 
said arcuate path with a snap action in response to 
movement of said manually operable member be 
tween open and closed circuit positions while said 
releasable member is in a latched position; 

(k) said cam follower, when moving between open 
and closed circuit positions upon said cam surface 
of said releasable member, acting on said contact 
arm to move said contact arm between open and 
closed circuit positions with a snap action; 

(1) said operating spring means acting on Said re 
leasable member through said cam follower member 
when said releasable member is released to rotate 
said releasable member so as to shift said cam sur 

face of said releasable member with respect to safd 
cam follower and with respect to the line of action 
of said operating spring means to cause said spring 
means to move said cam follower along said cam 
surface to cause opening of said separable contacts; 
and 

(m) current responsive means supported in said casing 
and releasably restraining said releasable member 
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6 
and releasing said releasable member upon the oc 
currence of predetermined current conditions through 
Said contacts. 

2. The electric circuit breaker as recited in claim 1 
wherein said contact arm comprises an elongated member 
pivotally supported on the fixed pivot member at a central 
portion thereof and including an elongated slot at one 
end thereof, the upper and lower edge portions of said 
slot comprising upper and lower cam surfaces, the other 
end of said elongated member engaging said contact con 
necting means, and said cam follower riding in said elon 
gated slot and acting on said upper and lower cam Sur 
faces so as to move said elongated member between open 
and closed circuit positions in response to the movement 
of said cam follower along said cam surface of said re 
leasable member between said open and closed circuit 
positions. 

3. The electric circuit breaker as recited in claim 1 
wherein said contact arm comprises an elongated member 
connected to the cam follower at a central portion thereof, 
one end of said elongated member engaging said contact 
connecting means, said cam follower riding along the can 
surface of said releasable member in an arcuate path be 
tween open and closed circuit positions and moving said 
elongated member between said open and closed circuit 
positions, the other end of said elongated member includ 
ing an elongated slot wherein is disposed the fixed pivot 
member, said fixed pivot member riding in said slot when 
said movable arm moves between said open and closed 
circuit positions. 

4. The electric circuit breaker as recited in claim 1 
wherein said contact arm includes two elongated side 
portions, each pivotally supported at a central portion 
thereof on the fixed pivot member on opposite sides of 
the releasable member, each of said side portions en 
gaging said contact connecting means at one end thereof 
and including an elongated slot at the other end thereof, 
the upper and lower edge portions of each slot com 
prising upper and lower cam surfaces, said cam follower 
riding in each of said slots and acting on said upper and 
lower cam surfaces so as to move said movable arm be 
tween open and closed circuit positions when said cam 
follower rides along the cam surface of said releasable 
member between said open and closed circuit positions. 

5. The electric circuit breaker as recited in claim 1 
wherein said contact arm is directly connected to one of 
said separable contacts. 

-6. The electric circuit breaker as recited in claim 1 
wherein said operating spring means comprises at least 
one tension type spring and wherein said manually oper 
able member moving between open and closed circuit 
positions moves the line of action of said operating spring 
across the center of curvature of said arcuate path of 
movement of said cam follower. 

7. The electric circuit breaker as recited in claim 1 
wherein said cam follower directly engages said contact 
arm for movement therewith. 

8. The electric circuit breaker as recited in claim 1 
wherein the manually operable member includes a cam 
surface which is so engaged by the releasable member 
when the releasable member is released that the manually 
operable member is retained in a trip-indicating position. 
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