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UNITED STATES PATENT OFFICE 
2,204,409 

CIRCUIT BREAKER 

Harlan S. Gano, Wilkinsburg, Pa., assignor to 
Westinghouse Electric & Manufacturing Com 
pany, East Pittsburgh, Pa., a corporation of 
Pennsylvania, 

Application August 1, 1936, Serial No. 93,807 
41 Claims. 

This invention relates to circuit breakers and 
more particularly to circuit breakers of the type 
employing an operating mechanism which opens 
and closes the contacts with a Snap action and 
Which is responsive to overload conditions for 
Opening the breaker contacts. Heretofore, the 
circuit breakers of the type above mentioned 
have been relatively costly to manufacture and 
Consequently their application has been limited 
to use in low voltage circuits of comparatively 
large current values, such as would be encoun 
tered in medium sized industrial motors and large 
commercial lighting installations. 

In accordance with the present invention, an 
improved circuit breaker structure is provided 
Which possesses the desirable features contained 
in breakers of greater cost but which readily 
adapts itself to low cost manufacturing methods, 
particularly quantity production thereby making 
it commercially possible to give low voltage low 
current circuits the same protection as was here 
tofore only available for circuits of greater power 
demand. 

It is an object of this invention to provide an 
Operating mechanism for circuit breakers of the 
type above described which is reliable in opera 
tion and which is inexpensive to manufacture. 
A further and more specific object of my in 

vention is to provide an operating mechanism for 
circuit breakers having a small number of parts 
and which is capable of actuating the breaker 
contacts to open and closed positions with a 
Snap action. 
Another object of my invention is to provide an 

Operating mechanism for circuit breakers of Sin 
plified form which is responsive to overload cur. 
rent conditions for opening the breaker contacts. 
A still further object of my invention is to pro 

Wide an operating mechanism having auxiliary 
means for opening the breaker contacts on over 
load in the event of failure of the main contact 
actuating means. 
These and other objects and advantages will 

appear more fully in the following description 
taken in connection With the accompanying 
drawings, in which 

Figure 1 is a plan view showing the circuit 
breaker of my invention with the cover removed 
and Some parts shown in Section; 

Fig. 2 is a vertical sectional view of the circuit 
breaker of my invention taken substantially along 
line II-II of Fig. 1, with the cover in mounted 
position; 

Fig. 3 is a vertical croSS Sectional view taken 
along line III-III of Fig. 2; 

(C. 200-116) 
Fig. 4 is a fragmentary sectional view of the 

Operating mechanism of Fig.2 shown in the open 
circuit position; 

Fig. 5 is a fragmentary sectional view of the 
Operating mechanism of Fig. 2 shown in the re 
leased or tripped position; 

Fig. 6 is a fragmentary sectional view of a 
modified form of operating mechanism; 

Fig. 7 shows the operating mechanism of Fig. 6 
in the open circuit position; 

Fig. 8 shows the operating mechanism of Fig. 6 
in the released or tripped position; 

Fig. 9 is a fragmentary view of the operating 
mechanism showing details of the current re 
Sponsive trip device particularly arranged for 
Single pole breakers; and 

FigS. 10 and 11 are detailed fragmentary views 
of a modified form of trip device for single pole 
breakers. 
In the drawings, the reference designates a 

base preferably molded of insulating material 
Which cooperates with a suitable cover 2, also of 
molded insulating material to form a housing for 
the breaker mechanism. A longitudinally ex 
tending partition wall 3 having its lower and 
upper portion respectively contained in the base 
and cover 2 divides the space within the hous 

ing into two compartments 4 and 5. 
Each of the compartments 4 and 5 has a sta 

tionary contact member 6 connected by a suitable 
conductor 7 to a terminal 8. The contacts 6 are 
adapted for cooperative engagement with mov. 
able contacts 9, each of which is secured to a re 
silient contact arm . The contact arms are 
mounted for movement with a rotatable support 
member 2. The Support members 2 are prefer. 
ably of U-shape having opposed substantially 
parallel side walls 3 and a transverse section 4 
to Which the flexible contact arms are secured, 
A hub member 6 is disposed transversely be. 

tWeen the side walls f3 of the member 2 and is 
rigidly Secured to the side walls in any suitable 
manner, as for instance, by providing the hubs 
With reduced end portions of elongated cross sec 
tion and the side walls with correspondingly 
shaped apertures through which the end por 
tion extends. 

member 6 is secured in coaxial relation there 
With a bearing pin 7 about which the hubs 6 
and the support members 2 are adapted to ro 
tate. The inner ends of the hub members 6 are 
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- hubs in position. To the outer ends of each 

50 

each provided with a coaxial coupling pin 8. 
The coupling pins 8 are fluted at their outer ends 55 

  



5 

other by means of a cylindrical coupling member 
9 of insulating material. - 

that the coupling member 9 unites the movable 
contact supporting elements 12 securely to each 
other so as to form a unitary rotatable structure 
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9 into and out of engagement with the fixed con 
tact 8 Will be simultaneous. 
In order to accommodate the coupling mem 

bei 9, an aperture 2 in the partition Wall 3 is 
provided. Provision is also made to prevent 
flashover from one pole to the other at the joint 
between the aperture 2 and the coupling mem 
er 9 by providing an annular flange 22 upon 

the coupling member. The flange 22 is adapted 
to be disposed within a recess 23 Surrounding the 
aperture 2 and in communication thereWith. 
The arc drawn by the separation of the con 

tacts S and 9 is extinguished by means of an 
arc extinguishing device generally shown at 26 
in Figures 1 and 2. In Fig. 1, however, the arc 
extinguisher is shown associated Only With One 
pole, in ordel to more clearly illustrate the con 
tact arrangement of the other pole. This device 
comprises a series of Spaced plates 27 of mag 
netic material, each of which is provided with a 
U-shaped converging slot 28 (Fig. 1) So as to 
form an aligned groove in which the contactS 6 
and 9 Separate and cause the arc to play therein. 
The magnetic reaction produced by the slotted 
plates as the result of the arc current causes the 
arc to be moved into these plates during which 
movement rapid deionization takes place So as to 
cause the alc to be extinguished. Arc extin 
guishers of this type are Well known in the art 
and are fully described in United States Patent 
No. 2,015,561, issued September 24, 1935, to O. S. 
Jennings, aSSigned to the assignee of this ap 
plication, and need not be further illustrated or 
described. 
Inasmuch as the two contact arms are rig 

idly united for simultaneous operation, it will be 
apparent that by providing an operating mecha 
nism for actuating one of the members 2, a 
corresponding actuation of the other member Will 
result. As shown particularly in Figs. 1, 2 and 
3, the Operating mechanism generally indicated 
at 3C is associated With the contact members 
mounted in the compartment 4. The operating 
mechanism 30 complises a frame 3 f having two 
substantially parallel side plate members 32 joined 
at one end by a U-shaped member 33. The plates 
32 are provided with projections 34 adapted to 
extend through Suitable apertures 35 in the base 
. The protruding ends of the projections 34 

also extend through a bearing plate 36 against 
Which portions of the projections 34 are clinched 
over in rigid engagement therewith whereby the 
frame 3 f is securely mounted to the base. 
One of the pivotal pins 7 is journalled in one 

of the side frame members 32 whereas the other 
pivotal pin f is journalled in a suitable bearing 
member 37. The other frame member 32 also 
provides a bearing for the coupling pin 8. It is 
thus seen that the contact carrying arms are 
pivotally mounted with respect to the frame 3. 

Also mounted betWeen the frame members 32 
upon a pivotal pin 38 is a Support or cradle. 40. 
The support 40 is preferably of U-shape and is 
provided with a latching member 4 normally 
held by a trip mechanism 42 in the latched or 
set position. The trip mechanism 42 will be 
hereinafter more fully described. 
The lower edges of the parallel side members 

It will... thus be seen. 

ber 2 by means of a pin 48. 

slightly inclined recesses 44 along which an actu 
ating roller 45 is adapted to be moved. The actu 
atting roller 45 is journalled in a connecting link 
47 which in turn is pivotally connected to the 
side walls 3 of the contact arm supporting men 

It is thus seen that 
as the actuating roller 45 is moved along the 
recess 44 from the position shown in Fig. 2 to 
the position shown in Fig. 4, the Support men 
bers 2 will be rotated about their pivotal axes 

7 and as a result carry the contact arms if to 
an open circuit position. 
The movement of the actuating roller 45 is 

produced by an operating lever 50 releasably piv 
oted to two outwardly extending bracketS 5, in 
this instance formed integrally with the side 
members 32 of the frame. Connection between 
th operating lever 50 and the actuating roller 45 
is had by means of a spring 52, the ends of : 
which are respectively connected to the lever 50 
at 54 and to the actuating roller 45 at 55. It 
Will be noted that the recesses 44 extend to the 
right and left of the pivotal connection betWeen 
the operating lever 50 and the bracketS 5. The 
recesses 44 in the sides of the Support 40 each 
form an inclined Surface along Which the actu 
ating roller 45 is adapted to be moved. It Will 
be noted that in the closed circuit position of the 
breaker shown in Fig. 2 the line of action of the 
overcenter spring 52 lies to the right of the line 
normal to the inclined surface at the point of 
contact of the roller 45 therewith, so that the 
actuating roller 45 is constrained at the right 
hand end of the recess 44 by the force exerted 
by the overcenter spring 52. The force exerted 
by Spring 75 is also transmitted to the actuating 
roller 45. This force also acts to hold the roller 
45 at light-hand end of the guide surface. When 
the operating lever 50 is moved from the posi 
tion shown in Fig. 2 to the left to the position 
shown in Fig. 4, the line of action of the Spring 
52 is also moved to the left. At a certain point 
in this movement of the operating ever 50, the 
line of action of the Spring 52 moves to the left 
of the normal line to the inclined Surface at the 
point of contact of the actuating roller 45 there 
with. The force exerted by the Spring 52 then 
tends to move the actuating roller 45 toward the 
left hand end of the recess 44. When the com 
ponent of force exerted by the Spring 52 acting 
to move the roller 45 to the left overcomes the 
component of force of Spring 75 acting to move 
roller 45 to the right, the roller begins to move 
and as it moves, the angle of link 47 changes so : 
that Spring 75 also tends to move the roller to 
the left thus causing the roller to move with a 
Snap action and effect movement of the Switch 
arms and movable contacts 9 to their open 
circuit position with a snap action. At a certain 
point in the movement of the lever 50 toward 
the left the line of action of the Spring 52 also 
crosses the line joining the connection 54 and 
the pivotal connection of the lever 50 to the 
brackets 5. The Operating lever is then biased 
to move to the Open circuit position shown in 
Fig. 4 by the force exerted by the spring 52. 
The inclined Surfaces formed by the recesses 

44 may be of any Suitable shape so long as they 
produce the desired snap action. In the pre 
ferred fol'm of the invention shown in the draw 
ings, the Surfaces are curved so that they form a 
part of a circle, the center of curvature of which 
is indicated at C in FigS. 2, 4, 5, 6, 7 and 8. 
During the previously described movement of the 
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Operating lever 50 from the position shown in 
Fig. 2 to that shown in Fig. 4, the line of action 
Of the Spring 52 moves to the left of the center 
Of curvature C of the inclined surfaces so that 
during the movement of the operating lever the 
actuating roller 45 is moved with constantly in 
Creasing acceleration to the left hand end of the 
receSSes to effect movement of the contacts 9 to 
their open circuit position with a snap action. 
To close the breaker the operating lever 50 is 

moved from the position shown in Fig. 4 to the 
right to the closed circuit position shown in Fig. 2. 
When the lever 50 is thus moved the line of action 
of the overcenter Spring 52 is moved from the 
left to the right side of the line normal to the 
inclined Surface at the point of contact of the 
roller 45 therewith. This change of the line of 
action moves the roller 45 toward the right hand 
end of the receSSes 44. At a certain point in the 
movement of the operating lever 50, the line of 
action of the Spring 52 passes to the right of the 
Center of curvature C of the inclined surfaces so 
that the roller 45 is moved to the right hand end of 
the recess during the movement of the operating 
lever 50 with constantly increasing acceleration, 
i. e., with a snap action. The movement of the 
roller 45 to the right hand end of the recess ef 
fects movement of the movable contacts 9 to their 
closed circuit position with a snap action. 
The inclined curved Surfaces of the recesses 

44 thus take the place of an additional toggle 
link which was formerly used in this type of 
Snap acting mechanism. Thus the extra toggle 
link has been eliminated and yet its function is 
retained. 

It Will be noted that when the breaker is in 
closed circuit position (Fig. 2) the line of action 
Of the Connecting link 47, i. e., the extension 
Of the line passing through the center of the pin 
48 and the actuating roller 45, passes to the right 
hand Side of the normal line to the inclined sur 
face of the recess at the point of contact of 
the actuating roller 45 therewith. Due to this 
fact the force exerted by the spring 75 which is 
transmitted to the actuating roller 45 through the 
link, or any force Which tends to open the con 
tactS Such as magnetic reaction produced by the 
current on nonentary overloads, maintains the 
actuating roller at the right hand end of the re 
cesses 44. Thus the contacts are positively locked 
in their closed circuit position even though the 
spring 52 Weakens or breaks. 

It will be apparent that the provision of the 
recesses 44 in the Support member 40 for the 
purpose of guiding the actuating roller 45 greatly 
simplifies the breaker operating mechanism. 
Thus, the active parts of the mechanism com 
prise the movable Support 40, the actuating roller 
45, the connecting link 4, the manually oper 
able lever 50 and the overcenter Spring 52. It 
Will be noted that the Spring 52 maintains the 
actuating roller 45 in engagement with the guide 
Surfaces provided by the recesses 44 and also 
maintains the pivotal engagement of the Operat 
ing lever 50 with the brackets 5. 

It Will also be apparent that the U-shaped end 
portion 33 of the frame 3 provides a stop for 
the movable contact 9 when it is moved from the 
closed to the open position. 
The overload trip mechanism 42 which re 

leasably retains the Support member 40 in its 
normal or Set position comprises a trip bar 60 
preferably of insulating material and pivotally 
mounted at its ends on pins 6 secured to two 
upstanding brackets 62. The brackets 62 are 

provided at their lower ends with projections 63 
extending through the base and having por 
tions thereof clinched over for securing the same 
rigidly to the base in a manner similar to that 
previously described in connection with the 
mounting means for the frame 3. 
The trip bar 60 is provided with a latch mem 

ber 66 having an aperture 67 therein for the re 
Ception of the end of the latch element 4 Se 
cured to the support 40. The trip bar 60 is also 
provided With tWO integrally formed upstanding 
projections 69, the purpose of which will appear 
hereinafter. A leaf Spring 70 having one end 
Secured to the base f and the other in engage 
ment With One of the projections 69 biases the 
trip bar 60 towards the latch element 4 to in 
Sure engagement of the element 4 with the co 
Operating latch member 66. It will be apparent 
that if the trip bar 60 is rotated in a counter 
clockwise direction, as viewed in Fig. 2, the latch 
element 4 Will be disengaged from the aperture 
6 to cause the Spring 52, actuating through the 
actuating roller 45, to rotate the support 40 
clockwise about its pivotal pin 38. Upon the 
rotative movement of the support 40 in this 
direction, the actuating roller 45 carries with it 
the connecting link 47 and the movable contact 
Supporting arm member 2 to thereby effect 
Opening of the contact members 6 and 9. 
The released or tripped position of the operat 

ing mechanism is shown in Fig. 5. As will be 
Seen from Fig. 5, the limit of the clockwise rota 
tion of the Support member 40 is determined by 
the U-shaped end member 33 joining the side 
plates 32 of the frame 3. In this limiting posi 
tion the inclined shoulders 72 of the Support 40 
are brought into engagement with the inner sur 
face of the connecting member 33. 

It Will also be observed from Fig. 5 that in the 
tripped open circuit position the operating lever 
50, due to the action of the spring 52, is moved 
from its closed circuit position to a position in 
termediate the open and closed position. Thus 
the operating lever serves as an indicator show 
ing When the breaker has been tripped as a re 
Sult of an overload current condition. The in 
dicating position of the lever 50 is determined by 
stops 4 extending outwardly from the support 
member 40 and against which the lever 50 is 
adapted to rest. The stop members 74 also serve 
as means for resetting the support 40 to its 
normal or latched position. The resetting op 
eration is accomplished by moving the operating 
lever 50 counter-clockwise (Fig. 5) to the open 
circuit position, whereupon the lever 50 engaging 
the stops 4 rotates the support 40 in a counter 
clockwise direction until the end of the latch 
element 4 engages the aperture 67 in the latch 
member 66. 
In accordance with the foregoing description 

it is seen that the contacts 6 and 9 are positively 
held in the closed position by virtue of the angul 
lar arrangement of the linkage 47 with respect to 
the member 2 and the recess 44. Inasmuch as 
the actuating Spring 52 serves to move the sup 
port 40 in a clockwise direction when the support 
is released as a result of overload current con 
ditions, a failure of the spring after the contacts 
have been closed Would deprive the breaker of 
Subsequent overload protection. In order to in 
Sure Overload release even in the event of failure 
of the main actuating Spring 52, I have pro 
Vided an auxiliary actuating leaf spring 75, one 
end of Which may be secured between the contact 
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the base , thus in the event of failure of the 
Spring 52 after the contactS 6 and 9 have been 
closed, the circuit. Will remain COSed. HOWeVer, 
in the event of overload, the Support 40 Will be 
released as usual and the Spring 75 Will ulge the 
contact alms in a counter-clockWise direction 
and cause the Support 40 to be rotated clock Wise 
to the released position. 

In Ordel to actuate the trip bar 60 in accord 
ance With predetermined current conditions in 
the circuit in Which the breaker is connected, 
there is provided a thermal responsive or bi 
metallic element 76 for each pole of the breaker. 
One end of each Of the bimetallic elements 6 
may be Secured to the base by means of a Suit 
able Screw T. The upper end of each bimetallic 
element 6 is free to move and is provided With 
an angular bracket 79. The horizontal portions 
of the brackets 9 are each provided with an ad 
justable actuating Screw 80, the lower end of 
which is adapted to engage the inclined Surface 
82 of the projection 69. Electrical connection is 
made by means of a flexible lead 84 from the 
novable contact 9 to each binetal 6. Electical 
Contact betWeen the binetal 6 and its respective 
lead 84 is maintained by the Screw 77. The elec 
trical Connection to the upper end of each bimetal 
76 is obtained by flexible leads 86 secured to 
terminals 87 which, in turn, may be united with 
the bracketS 79 and the bimetals 76 by means of 
brazing Ol' any other Suitable method. The other 
end of the flexible leads 86 are Secured to angular 
connecting memberS 89 Which Serve as the two 
other terminals for the bleaker. The lower end 
of each terminal 89 is preferably adapted to fit 
into a recess 9 formed in the base . The lower 
end of the leaf Spring 0 is adapted to lie parallel 
With the lower end of one of the contact members 
89 and is wedged into the recesses 9 by means 
of the contact member whereby it is operatively 
held in position. 
From the foregoing description, it will be ap 

parent that the circuit through each pole of the 
bleaker includes the terminal 8, the connecting 
Strip , contact 6, movable contact 9, fiexible 
conductor 84, terminal 77, the bimetal 76, ter 
minal 87, the flexible conductor 86 and the ter 
minal 89. Current flowing through this circuit 
Will heat the bimetals 76 which are adapted when 
heated, to deflect to the left or in a direction 
to Ward the projection 69 on the trip bar 60. This 
noVement of the bimetals 76 to the left causes the 
loWelt ends of the adjustable screws 80 to engage 
the inclined Surfaces 82 of projection 69 to there 
by l'Otate the trip bar 60 in a counterclockwise 
direction as viewed in Fig. 2 and consequently 
release the latch element 4 to trip the breaker. 
The inclined surfaces 82 permit the use of ad 
justing ScreWS 80 mounted With their axes per 
pendicular to the plane of the base f, thereby 
greatly facilitating the ease of adjustment of the 
bimetals with respect to the trip bar 60. In cali 
brating the trip mechanism the adjusting Screws 
80 of each pole are rotated in either direction as 
the case may demand to move the lower ends 
thereof either toward Ol' aWay from the engaging 
Surfaces 82. It will be seen that by Varying the 
spacing between the screws 80 and the projection 
69, the several poles of the breaker may be ad 
justed to actuate the trip bar at the Same pre 
determined current condition. 

In the modified form of breaker operating 
mechanism. ShOWn in FigS. 6 to 8, the connecting 
link 4 has been eliminated for the purpose of 

Order to obtain Substantially the Same operating 
characteristics in the modified arrangement as 
ShOWn in these figures, the movable contact arm 
SupportS f2, have been provided With side plates 
having a construction as Shown at 95. The Sup 
ports 95 are provided With an elongated curved 
aperture or slot 96, the apelrture 96 is slightly 
inclined With respect to the recesses 44 and is 
adapted to receive the ends of the actuating rolle 
45. In all other respects the Operating mechanism 
is the Same as that ShoWn in the preceding figures. 

In operation if it is desired to open the con 
tactS 6 and 9 of the breaker, the Operating lever 
50 is moved from the position shown in Fig. G 
to that shown in Fig. 7. The overcenter Spring 
52, as in the previous example, Will move the 
actuating roller 45 to the left. In its movement 
to the left, the roller 45 will engage the upper 
inclined Surface of the Slot 96 and rotate the 
member 95 about its axis So as to move the con 
tact arm to the open position. The closing of 
the SWitch contactS is accomplished in the reverse 
Order, that is, by moving the operating lever 50 
to the light Ol' to the position ShoWn in Fig. 6. 
During this movement, the Spring 52 actuates the 
roller 45 along the recesses 44 to the right with 
a Snap action, and since in its movement toward 
the right the roller engages the lower Surface of 
the slot 96, the member 95 will be rotated in the : 
clockwise direction to effect closing of the breaker 
contactS. 
The portions of the l'eceSSes 44 and the slots 

96 engaged by the roller 45 when the contacts are 
in the closed position, are substantially parallel 
With respect to each other and thereby cooperate 
With the rollen 45 to maintain the contact men 
bers 9 in positive engagement. With the fixed con 
tactS 6 independently of the action of the over 
center Spring 52. 

It Will also be Seen that in the event an over 
load. Occul'S, the latch element 4 Will be released 
and the Support 40 will be permitted to rotate in 
a ClOckWise direction under the influence of the 
Spring 52 Which also moves the roller 45 to the 
left and upWardly along the recesses 44 and car 
ries with it the movable contact arm support 95. 
It will, of course, be understood that resetting of 
movable Support 40 is accomplished in the same 
nanner aS previously described. 
The foregoing description has been particularly 

directed to the embodiments of a multi-pole 
breaker, more Specifically a two-pole construc 
tion having been shown. It will, of course, be 
understood that the operating mechanism for op 
erating the movable contact member to open 
and closed positions may also be employed for 
actuating an additional movable contact arm for 
a third pole. In the latter arrangement, the ac 
tuating mechanism Would be applied to the cen 
tral pole of the breaker. 

In the event that the operating mechanism 
above described is to be employed on a single 
pole construction, it is, of COul'Se, apparent that 
there is no necessity for a trip bar in the tripping 
mechanism for releasing the movable Support 40 
during overload conditionS. Figure 9 discloses a 
preferred arrangement for a single pole construc 
tion showing the method of latching the movable 
support 40 to the current responsive element. In 
this instance, the bimetal 76 is provided at its 
free or movable end With an adjusting Screw OO 
Which has a reduced end portion 0 adapted to 
OVerlie in latching engagement With a latch ele 
ment 02 insulatingly mounted upon a projec 
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Llon U 4 extending rearwardly of the movable 
Support 40. Calibration of the bimetal is obtained 
by adjusting the screw 00 So as to vary the 
amount of overlap between the portion Oil and 
the latching element 02. The insulating con 
nection f C3 between the latch element fo2 and 
the projection O4 is for the purpose of prevent 
ing the line current from flowing through the op 
erating mechanism through the latch element 02 
and to the bimetal 76 by way of the adjusting 
screw 00. It is readily seen that if current were 
permitted to take this path, the bimetal T6 would 
be shunted and would not respond properly to 
the Current conditions flowing in the circuit. 

In Figs. 10 and 11 a modified latching arrange 
ment is ShoWn for a single pole breaker Construc 
tion. In this instance the movable Support 40 
is provided with a narrow U-shaped extension 
06. This extension has a transverse aperture 
07 for the reception of the axis of a cam adjust 

ing member. The end portion of the projection 
06 also has a rectangular opening 08 for the 

reception of a movable latch element adapted 
to releasably engage the latch member 6 mount 
ed on the movable end of the bimetal T6. The 
latch element 0 has a circular aperture if 
therethrough for the reception of the cam sur 
face 2 of the cam adjusting means 4 jour 
nalled in the aperture 07. Thus, as the cam 
adjusting means 4 is rotated either clockwise 
or counter-clockwise, reciprocating movement 
will be imparted to the latch element ?o and 
the distance between the latch element f G and 
the latch member 6 Secured to the movable end 
of the bimetal 76 may be adjusted. After this 
adjustment, a lump of Solder may be placed on 
the end of the adjusting means 4 to seal the 
calibration of the breaker. 
The latch member f6 is insulatingly mounted 

upon the end of the bimetal T6, as shown, So as 
to prevent the line current from flowing through 
the operating mechanism and entering the bi 
metal by way of the latch element 0. 
In each of the operating mechanisms above de 

scribed the operating lever 50 is provided with a 
manually engageable portion or handle 20 of in 
sulating material and which projects exteriorly 
of the cover 2 through an elongated aperture 2. 
In order to protect the operator from accidental 
contact with the energized metallic portions of 
the operating mechanism, the handle f20 is pro 
vided with an arcuate Shield portion 23. The 
shield portion 23 is preferably molded integrally 
with the handle 20 and is adapted to underlie 
the aperture 2 and extends in both longitudinal 
and lateral directions beyond the confines of the 
aperture so as to completely enclose the same 
regardless of the position of the operating handle. 
From the foregoing description it will be ap 

parent that I have provided a simple operating 
mechanism for circuit breakers having a Small 
number of parts which may be manufactured at a 
low cost. The simple design embodies a Snap ac 
tion mechanism for operating the breaker con 
tacts and possesses the usual advantages of Such 
mechanism. In addition, the actuating mecha 
nism is provided with overload protection of a 
simple yet reliable design. The invention also 
makes provision for effectively insulating the sev 
eral poles from each other thereby lessening the 
likelihood of failure due to flashover between the 
poles. 

In short, the present invention has made pos 
sible the protection of low voltage low current 
circuits to a degree commensurate with that 

heretofore provided only for circuits of higher 
voltage and higher current demand. 
Although I have shown and described a circuit 

breaker embodying a specific structure, it is to 
be understood that the same is for the purpose 
of illustration and that changes and modifica 
tions may be made by those skilled in the art 
without departing from the spirit and scope of 
the appended claims. 

I claim as my invention: 
1. In a circuit breaker, a movable contact 

member having opposed inclined surfaces, an 
actuating member cooperatively engaging said 
inclined surfaces, a support member also having 
an inclined surface, and yielding means for main 
taining said actuating member in engagement 
With said inclined surface on said support, said 
yielding means being operable between predeter 
mined positions to operate said contact member 
to open and closed positions. 

2. In a circuit breaker, an actuating member, 
guide means along which said actuating member 
is adapted to be moved, a movable contact mem 
ber, a coupling member movable with said con 
tact member and having a guide slot therein 
along which said actuating member is also 
adapted to be moved, said guide slot being dis 
posed with respect to said guide means so that 
movement of said actuating member back and 
forth along said guide means moves said contact 
member to open and closed positions, and means 
for moving said actuating member. 

3. In a circuit breaker, an actuating member, 
guide means along which said actuating member 
is adapted to be moved, a movable contact mem 
ber, a coupling member movable with said con 
tact member and having a guide slot therein 
along which said actuating member is also 
adapted to be moved, said guide slot being dis 
posed with respect to said guide means so that 
movement of said actuating member back and 
forth along said guide means moves said contact 
member to open and closed positions, and means 
for moving said actuating member, the portions 
of said guide slot and said guide means engaged 
by said actuating member when said contact 
member is in the closed position being disposed 
in such manner with respect to each other to 
positively maintain said contact member in the 
closed position independently of said means for 
moving said actuating member. 

4. In a circuit breaker, an actuating member, 
guide means along which said actuating member 
is adapted to be moved, a movable contact mem 
ber, a coupling member movable with said con 
tact member and having a guide slot therein 
along which said actuating member is also 
adapted to be moved, said guide slot being dis 
posed with respect to said guide means so that 
movement of said actuating member back and 
forth along said guide means moves said contact 
member to open and closed position, a pivotally 
mounted operating member, and yielding means 
operatively connecting the operating member to 
the actuating member for moving the latter. 

5. In a circuit breaker, a movable contact 
member, an actuating member, means connect 
ing said actuating member and said movable con 
tact member, a movable support, current respon 
sive means for releasably holding said support 
in Operative position, said support having a guide 
along which Said actuating member is adapted 
to be moved, means for moving said actuating 
member back and forth along Said guide to Op 
erate said contact member to open and closed 
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movable contact to closed position as said actu 
atting member is moved along the guide in one 
direction. 

6. In a circuit breaker, a movable contact 
member, an actuating member, means connect 
ing Said actuating member and said movable 
contact member, a movable support, current re 
Sponsive means for releasably holding said Sup 
polt in Operative position, said Support having a 
guide along which said actuating member is 
adapted to be moved, and yielding means for 
maintaining said actuating member in engage 
ment With Said guide, said yielding means being 
Operable between predetermined positions with a 
Snap action to operate said contact member to 
open and closed position with a Snap action. 

7. In a circuit breaker, a movable contact 
member, an actuating member, means connect 
ing Said actuating member and said movable coln 
tact membel', a movable Support, current respon 
sive means for releasably holding said Support 
in operative position, said support having a guide 
along which said actuating member is adapted 
to be moved, and yielding means for moving said 
actuating member along said guide means to 
open or to closed circuit position with a Snap 
action to operate Said contact member to Open 
Ol' to closed circuit position with a Snap action, 
Said yielding means Serving to maintain said 
actuating member in engagement. With Said guide 
means and to move said Support, when released 
to operate said contact member from the closed 
to the open circuit position. 

8. In a circuit breaker, a frame, a contact 
member hingedly mounted within said frame, an 
actuating member operably connected to said 
contact member, a support within said frame 
having a guide surface thereon along which said 
actuating member is adapted to be moved, man 
llally Operable means having releasable pivotal 
engagement with said frame, and yielding means 
connecting said manually operable means and 
Said actuating member for maintaining the ac 
tuating member in engagement with said guide 
Surface and the manually operable means in 
pivotal engagement. With Said frame, Said yield 
ing means under the influence of Said manually 
operable means being operable to move said ac 
tuating member between predetermined positions 
to operate said contact member to open and 
closed positions with Snap action. 

9. In a circuit breaker, a frame, a contact 
member hingedly mounted within said frame, an 
actuating member operably connected to said 
contact member, a movable support within said 
frame, current, responsive means for releasably 
holding said support in operative position, said 
support, having a guide Surface thereon along 
which said actuating member is adapted to be 
moved, manually operable means lhaving releas 
able pivotal engagement with said frame, and 
yielding means connecting said manually oper 
able means and said actuating member for main 
taining the actuating member in engagement 
with said Surface and the manually operable 
means in pivotal engagement with said frame, 
and for moving said Support when released to 
operate said contact member from the closed 
to the Open position. 

10. A circuit breaker comprising a base of in 
sulating material, said base having a plurality of 
apertures therethrough, a plate on One side of 
said base of a material different from said base, 
Said plate having apertures therethrough aligned 

Opposite Side of said base having opposed sub 
Stantially parallel side portions and a U-shaped 
end portion joining the side portions, said side 
portions having projections thereon extending 
through the apertures in said base and plate, at 
least a portion of said projections being clinched 
Over against said plate to secure said frame to 
Said base, a movable contact moving mem 
ber hingedly mounted between the side por 
tions of Said frame, and an operating mech 
anism for Said contact moving member mounted 
On Said frame, Said Operating mechanism in 
cluding means operable between predetermined 
positions for operating said contact moving 
member to open and closed positions with a 
snap action, the end portion of said frame serv 
ing as a stop for said contact moving member 
When in the open position. 

11. A circuit breaker comprising a base of in- 2 
Sulating material, said base having a plurality of 
apertures therethrough, a frame having opposed 
Substantially parallel side portions and a U 
shaped end portion joining the side portions, said 
side portions having projections thereon adapted 
to extend through the apertures in Said base, at 
least a portion of said projections being clinched 
Over to Secure said frame to said base, a movable 
contact carrying member hingedly mounted be 
tween the side portions of said frame, a support 
pivotally mounted between the side portions of 
said frame, current responsive means for releas 
ably holding Said Support in operative position, 
and an operating mechanism associated with 
said support including means operable between 
predetermined positions to operate said contact 
carrying member to open and closed positions and 
for moving said support when released to operate 
said contact carrying member from the closed 
to the open position, the end portion of said . 
frame Serving as a stop for limiting the move 
ment of Said Support when in the released posi 
tion. 

12. In a circuit breaker, a movable contact 
member, an operating mechanism including 
yielding means operable between predetermined 
positions to move said contact member to open 
and closed positions with a snap action, said op 
erating mechanism being adapted to retain said 
contact member in the closed position independ 
ently of Said yielding means, current responsive 
means associated with Said operating mechanism 
operative to cause said yielding means to op 
erate said contact member from the closed to the 
open position, and auxiliary yielding means op 
erable at least in the event of failure of said first 
named yielding means and independently there 
of to move said contact member from the closed 
to the open position in response to the actuation 
of said current responsive means. 

13. In a circuit breaker, a movable contact 
lmembel', a movable Support, Current responsive 
means for releasably retaining said support in 
operative position, an operating mechanism as 
sociated with said Support and including an 
overcenter Spring Operable to move said con 
tact member to open and closed position with a 
Snap action and to move said Support when re 
leased to operate said contact member from the 
closed to the open position, said operating mech 
anism retaining said contact member in the 
closed position independently of said overcenter 
Spring, and an auxiliary Spring associated with 
Said contact member operable at least in the 
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dependently thereof to move said support when 
released to Operate said contact member from the 
closed to the open position. 

14. In a circuit breaker, a movable contact 
member, means including a support member 
movable from a normal to a tripped position to 
Operate Said contact member from the closed to 
the Open position, a latch element adjustably 
mounted on Said movable member, an electro 
responsive means normally having overlapping 
engagement with the latch element of said mov. 
able Support member to retain said movable mem 
ber in its normal position, and a rotatable can 
member operable to adjust said latch element 
With respect to said support for varying the 
amount of overlap between said latch element 
and Said electro-responsive means. 

15. In a circuit breaker, a movable contact 
member, actuating means for moving said con 
tact member to open and to closed circuit posi 
tion, said actuating means including a member 
movable from a normal position to a tripped posi 
tion to cause said contact member to move from 
the closed to the open circuit position, means for 
biasing said movable member to move to its 
tripped position, said movable member having a 
latch portion, an electroresponsive means, a latch 
member mounted on said electroresponsive means 
in Ornally ill Overlapping engagement with said 
latch portion and through which said movable 
member is maintained in its normal position 
against its bias, said latch member being ad 
iustably mounted on said electro-responsive 
means for varying the amount of overlap with 
Said latch portion. 

16. In a multi-pole circuit breaker, a plurality 
of movable contact members, a rotatable member 
Secured to each of said contact members, means 
of insulating material for rigidly coupling said 
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rotatable members to form a rotatable structure, 
the axis of rotation of said insulating coupling 
means being aligned with the axes of said ro 
tatable members, and means Operably connected 
to said rotatable Structure for moving Said con 
tact members to Open and to closed positions. 

17. In a multi-pole circuit breaker, a casing of 
insulating material having a partition wall to 
form separate compartments therein, a movable 
contact member in each compartment, a rotat 
able member rigidly secured to each of said con 
tact members, means of insulating material for 
rigidly coupling said rotatable members to form 
a unitary rotatable structure, said partition wall 
having an aperture therein through which said 
coupling means is adapted to extend, and means 
associated with said coupling means adapted to 
cooperate with the Walls of said aperture to pro 
vide a flash proof joint between adjacent poles. 

18. In a multi-pole circuit breaker, a casing of 
insulating material having a partition wall to 
form separate compartments therein, a movable 
contact member in each compartment, a rotat 
able member rigidly secured to each of Said con 
tact members, means of insulating material for 
rigidly coupling said rotatable members to form 
a unitary rotatable structure, said partition wal 
having an aperture therein through which said 
coupling means is adapted to extend, said par 
tition wall having a continuous receSS Surround 
jing said aperture and in communication there 
with, and an outwardly extending flange upon 
said coupling means adapted to operatively reg 
ister with said recess to provide a flash-proof 
joint between adjacent poles. 

19. In a circuit breaker, a movable contact 

member, an actuating member, means connect 
ing said actuating member and said movable 
contact member, guide means along which said 
actuating member is adapted to be moved, and 
means for moving said actuating member along 
said guide means to open or to closed circuit posi 
tion With a Snap action to operate said contact 
member to Open or to closed circuit position with 
a Snap action, Said guide means serving to posi 
tively lock Said contact member in closed cir 
cuit position against any opening force applied 
to said member when said actuating member is 
in the closed circuit position. 

20. In a circuit breaker, a movable contact 
member, an actuating member, means connect 
ing said actuating member and said movable con 
tact member, guide means along which said ac 
tuating member is adapted to be mOWed, and 
yielding means for moving said actuating mem 
ber along said guide means to open or to closed 
circuit position with a Snap action to Operate 
Said contact member to open or to closed circuit 
position With a Snap action, said guide means 
Serving to positively lock said contact member 
in closed circuit position against any Opening 
force applied to said member when said actuat 
ing member is in the closed circuit position. 

21. In a circuit breaker, a movable COntact 
member, an actuating member, means connect 
ing said actuating member and said In OVable 
contact member, means including a curved guide 
Surface over which said actuating member is 
adapted to ride and means for InOWing Said a,c- 
tuating member over said surface to Open or 
Closed position with a snap action to Operate 
Said contact member to open or to closed circuit 
position with a snap action, the curvature of 
Said Surface at the closed position of said ac 
tuating member being so disposed relative to the 
line of action of said Connecting means that 
Said contact member is positively locked in the 
closed circuit position against any force acting 
thereon tending to open the same. 

22. In a circuit breaker, a movable contact 
member, an actuating member, means connect 
ing said actuating member and said In OVable 
Contact member, means including a curved guide 
Surface over which said actuating member is 
adapted to ride and yielding means for InOWing 
said actuating member over said surface to open 
OT closed position with a snap action to Operate 
Said contact member to open or to closed circuit 
position with a Snap action, the curvature of said 
Surface at the closed position of said actuating 
member being so disposed relative to the line of 
action of Said connecting means that Said con 
tact member is positively locked in the CIOSed 
Circuit position against any force acting thereon 
tending to open the same. 

23. In a circuit breaker, a movable Contact 
member, an actuating member, a link pivotally 
Connecting said actuating member and said con 
tact member, guide means along which Said ac 
tuating member is adapted to be moved, a piv. 
otally mounted operating member and a Spring 
means operatively connecting said operating 
member and said actuating member for moving 
Said actuating member along said guide means 
to Open or to closed circuit position with a Snap 
action to Operate said contact member to open 
or to closed circuit position with a snap action, 
the configuration of said guide means adjacent 
the closed circuit position of said actuating 
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actuating member and the contact member that 
said contact member is positively locked in closed 
circuit position against any force applied to the 
contact member tending to Open the Same. 

24. In a circuit breaker, a movable contact 
member, an actuating member, a link pivotally 
connecting said actuating member and Said Con 
tact member, guide means along which Said a C 
tuating member is adapted to be moved, a piv 
otally mounted operating member and a Spling 
means operatively connecting said Operating 
member and said actuating member for moving 
said actuating member along said guide means 
to open or to closed circuit position with a Snap 
action to operate said contact member to Open 
or to closed circuit position With a Snap action, 
said guide means being so shaped that it Serves 
to lock said contact member in closed circuit 
position against any force applied to the contact 
member tending to open the Same. 

25. In a circuit breaker, a movable contact 
member, an actuating member, means connect 
ing said actuating member and said movable 
contact member, guide means along which Said 
actuating member is adapted to be moved, and 
means for moving said actuating member along 
said guide means to open or to closed circuit 
position with a snap action to Operate Said Con 
tact member to open or to closed circuit position 
with a snap action, said guide means Serving to 
positively lock said contact member in closed 
circuit position against any opening force ap 
plied to said member when said actuating men 
ber is in the closed circuit position, and current 
responsive means associated with said guide 
means for operating said contact member from 
the closed to the open circuit position in re 
sponse to predetermined conditions. 

26. In a circuit breaker, a movable contact 
member, an actuating member, means connect 
ing Said actuating member and said contact 
member, means including a guide surface over 
which said actuating member is adapted to be 
moved, means for moving said actuating member 
back and forth over said guide surface to op 
erate said contact member to open and to closed 
circuit position, said surface acting in the man 
nel of a cam to move said contact member 
through said connecting means to closed posi 
tion when said actuating member is moved in 
one direction over said Surface. 

27. In a circuit breaker, a movable contact 
member, an actuating member, means connect 
ing said actuating member and said contact 
membel', a support having a guide surface ovel 
which said actuating member is adapted to be 
moved, means for moving said actuating mem 
bel back and forth over said surface with a snap 
action to operate said contact member to open 
and to closed circuit position with a Snap action, 
said surface acting in the manner of a cam to 
move said contact member through said con 
necting means to closed circuit position. When 
said actuating membel is moved in One direction 
over Said surface. 

28. In a circuit breaker, a movable contact 
member, an actuating member, means connect 
ing said actuating member and said nowable 
contact member, a movable support, current re 
sponsive means for releasably holding said sup 
port in operative position, Said Support having 
a guide along which said actuating member is 
adapted to be moved, means for moving Said ac 
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to operate said contact member to Open and to 
closed position, said guide being shaped to cause 
said movable contact member to be moved to 
closed position as said actuating member is 
moved in one direction along the guide, and to 
positively lock said contact member in closed 
position against any force tending to move the 
Same to open circuit position applied to the con 
tact member. 

29. In a circuit breaker, relatively movable con 
tact means for opening and closing the circuit, a 
movable contact operating member, a guide Sur 
face on Said contact operating member, actuating 
means having a portion by which it may be actu 
ated and a portion movable along said guide sur 
face for moving Said contact means with a snap 
action to open or to close the circuit, said contact 
operating member remaining stationary during 
normal Opening and closing operations of said : 
contact means by Said actuating means, and cur 
rent responsive means operable to cause move 
ment of said contact operating member to open 
the circuit independently of the position in which 
the said portion of the actuating means by which 
the actuating means may be moved is held. 

30. In a circuit breaker, relatively movable 
contact means, a pivoted contact operating mem 
ber having a guide Surface, actuating means com 
prising an actuating member movable along said 
guide Surface for actuating Said contact means to 
open or to closed position, a movable operating 
handle and an overcenter Spring for moving said 
actuating member along said guide surface, said 
contact operating member remaining stationary 
during normal opening and closing operations of 
said contact means by said actuating means, and 
current responsive means operable to cause move 
ment of said contact operating member to open 
said contact means irrespective of the position in 
which said operating handle is held. 

31. In a multipole circuit breaker, a plurality of 
movable contact members, a rotatable member 
secured to each of said contact members, bearing 
means rotatably mounting said rotatable mem 
bers in axial alignment, and means of insulating 
material coupling said rotatable members to 
gether to form a unitary rotatable structure. 

32. In a multipole circuit breaker, a plurality of 
rotatable shafts mounted in axial alignment, a 
movable contact connected to each of Said shafts 
by a resilient arm, and means of insulating mate 
rial coupling said shafts together to form a uni 
tary rotatable structure. 

33. In a multipole circuit breaker, a plurality of 
movable contact members, a rotatable member of 
conducting material connected to each of said 
contact members, bearing means l'Otatably 
mounting said rotatable members in axial align 
ment, and means of insulating material coupling 
said rotatable members together to form a com 
mon rotatable structure, said insulating means 
serving to electrically insulate said contact men 
bers from each other. 

34. In a multipole circuit breaker, a casing of 
insulating material having a partition Wall form 
ing separate compartments therein, a movable 
contact member in each compartment, a rotatable 
member secured to each of Said contact members, 
means of insulating material rigidly coupling Said 
rotatable members to form a unitary rotatable 
structure, said partition Wall having an aperture 
therein through which said insulating coupling 
means extends. 

35. In a circuit interrupter, relatively movable 
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contacts, a contact actuating member movable to 
Open and to close said contacts, a movable Sup 
port having a guide surface along which said 
actuating member is movable, means releasably 
retaining said support in a normal position, and 
means including an overcenter spring for moving 
Said contact actuating member along said guide 
Surface to Open and to close said contacts, said 
Support When released causing opening of said 
Contacts. 

36. In a circuit interrupter, relatively movable 
contacts, a contact actuating member movable to 
Open and to close said contacts, a movable Sup 
port having a guide surface along which said 
actuating member is movable, means releasably 
retaining said Support in a normal position, and 
means including a Spring for moving said contact 
actuating member back and forth along said guide 
Surface to open and to close said contacts, said 
Spring moving said support when the support is 
released to cause opening of said contacts. 

37. In a circuit interrupter, relatively movable 
contacts, a contact actuating member movable to 
open and to close said contacts, a movable Sup 
port having guide means along which said actuat 
ing member is movable, trip means releasably 
retaining said support in a normal position, and 
means including an operating handle movable to 
Open and to closed positions and a spring moved 
by said handle for moving Said contact actuating 
member along Said guide means to Open and to 
close said contacts, said Support when released by 
operation of said trip means causing automatic 
opening of said contacts, and also causing move 
ment of said operating handle to an indicating 
position different from the manual open and 
closed positions. 

38. In a circuit interrupter, relatively movable 
contacts, a member releasable to cause automatic 
opening of said contacts, said member having a 
guide means, trip means releasably retaining said 

releasable member in a normal position, and an 
element movable back and forth along said guide 
means for actuating said contacts to open or to 
close the same. 

39. In a circuit interrupter, relatively movable 
contacts, a member movable when released to 
cause automatic opening of said contacts, said 
member having a guide surface, means releasably 
retaining Said member in a normal position, actu 
ating means including an element movable along 
Said guide Surface for actuating said contacts to 
open or to close the same, and an actuating spring 
for moving said element along said guide surface 
and for moving said releasable member when said 
releasable member is released. 

40. In a circuit interrupter, relatively movable 
contacts, a movable support having a guide sur 
face, means for releasably retaining said support 
in a normal position, a contact actuating member 
movable along Said guide Surface to open or close 
Said contacts, and means including an overcenter 
Spring for moving said actuating member along 
Said guide surface, said Spring acting to move the 
Support When the support is released to cause 
automatic Opening of said contacts. 

41. In a multipole circuit breaker, a casing of 
insulating material having a partition wall form 
ing divided chambers therein, a movable contact 
member in each chamber, a rotatable member 
Secured to each of Said contact members, means 
of insulating material rigidly coupling said rotat 
able members to form a unitary rotatable struc 
ture, said partition wall having an aperture there 
in through which Said insulating coupling means 
extends, and Said insulating coupling means hav 
ing a flange portion of greater size than said aper 
ture which cooperates with the partition wall at 
said aperture for preventing flashover between 
adjacent poles of the breaker. 

HARLAN. S. GANO. 

10 

5 

20 

25 

30 

35 

40 

  


