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CIRCUIT BREAKER 
John G. Jackson, Detroit, Mich, assignor to 
. Square D Company, Detroit, Mich., a corpora tion of Michigan 

Application April 1, 1936, Seria No, 72,035 
i 10 Claims. 

This invention relates to devices for making 
and breaking electrical circuits and more par 
ticularly to circuitbreakers automatically op 
erable in response to a current overload. 

5 One object of this invention is to provide an 
improved opercing handle and mechanism ac 
tuated thereby for an electric circuit breaker. 
Another object of the invention is to provide 

a pivoted circuit breaker operating handle hav 
10 ing a cam surface moving an element rectilin 

early and having stable and unstable portions 
for maintaining or permitting movement of the 
element. h 

Another object of the invention is to provide 
15 an improved form-of guiding and stopping means 

for a releasable contact bar. y 
Another object of the invention is to provide 

an improved pivotal support for a contact bar 
which shall insure the proper relation of parts 

20 when in circuit closed position. 
Other objects and features of the invention 

will be readily apparent to those skilled in the 
art from the following specification and appended 
drawings illustrating certain preferred embodi 

25 ments of the invention in which: 
Figure 1 is a front elevational view of a cir 

cuit breaker assembly according to the present 
invention with certain parts broken away to show internal parts. 

30 Figure 2 is a longitudinal sectional view taken 
On the line II-II of Figure 1. 

Figure 3 is a fragmentary sectional view taken 
on the line III-III of Figure 1. 

Figure 4 is a view similar to Figure 3 show 
ing the parts in another position. 

Figure 5 is a fragmentary transverse sectional 
view taken on the line V-V of Figure 1. 
Figure 6 is an enlarged view of a constructional detail. 

40 Figure 7 is a fragmentary sectional view simi 

3 5 

lar to Figures 3 and 4 showing a modified form of operating handle. 
The circuit breaker as herein illustrated and 

described embodies the main structural and op- . 
45 erating features of that described in applicant's 

copending application, Serial No. 36,247, filed 
August 15, 1935, entitled Circuitbreakers, and the 
present invention constitutes an improvement or 
a further development of the invention disclosed 50 therein. 
AS shown, the circuit breaker assembly CO 

prises two units and 2 mounted in iuxtaposed 
i relation within an enclosing box 3 having an 
openable cover, not shown, which may be hing 

' 55 edly or otherwise mounted on the box. These 

I 

(C1, 200-116) 

units may be of identical construction and, as 
shown, each comprises an enclosure having a 
cup-shaped insulating base 4 Within Which is 
generally centrally disposed a contact plate 3 
carrying contact surfaces at its corners. Co 
operating with these contact surfaces are four 
individual floating contact bars 6 carrying con 
tact surfaces at one end cooperating With the 
stationary contact surfaces and latched at the 
other end by bimetallic members 7 adjustably 
supported on connectors 8 leading to the eXterior 
of the circuit breaker enclosure. Compression 
springs 9 bias the bars 6 against the stationary 
contact surfaces and the bimetallic latches 7. 
The top edges of the bars 6 are provided with 
pairs of notches ll and 2 andare received with 
in slots 3 in rectilinearly movable members 4 
generally U-shaped in cross section. The long 
er legs of the elements 4 engage within the 
notches ll at the top of the slots 3. Flexible 
leads. I 5 interconnect the free ends of the bi 
metallic latches 7 and intermediate points on 
the bars 6.. The elements 14 and the bars 6 
are provided with Suitable guiding Surfaces, as 
more fully explained in the aforementioned. co pending application. 
The contact plate 5 may be disposed on a bar 

rier Wall dividing the lower portion of the base 
into two parts and the arc chamber adiacent 
the cooperating contact Surfaces may be pro 
vided With suitable fibre barriers and openings 
but these" features form no part of the present 
invention and constitute the invention described and claimed in a copending application, Serial 
No. 77,519, flled May 2, 1936. 
A fibre sheet 16 is disposed over the top of the 

base and a cover 7 preferably of steel is riv 
eted or otherwise sealably secured to the base 
to, prevent access to the circuit breaker parts 
from the exterior. Terminal connectors 8 are 
provided on ledges at the opposite ends of the 
exterior of the breaker and over the line ter 
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minals may be disposed a fibre shield 19 at:- 
tached to the cover by a pair of screws 2. 

Pivotally supported as by means of Shafts 22 
within recesses 23 in the side walls of the base 
l' are operating handles 24 having interior oper 
ating portions 25. These interior portions bear 
against the top surfaces of the rectilinearly mov 
able elements il 4 and constitute cam, surfaces 
which upon rotation move the elements rectilin 
early. The operating portions 25 are provided 
with fiat surfaces 26 and projections 30 which 
form stable supports for the elements 4 in a 
depressed position corresponding to the manual 
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“ofr” position of the circuit breaker mechanism, into an indicating position beyond the “onº posi 

' and With tips 27 for causing a furthermovement 
of the elements 4 to reset the breaker mecha 
nism after an automatic operation as will be 
nore fully described hereinafter. The top cor 
ners of the elements 4 are beveled as at ?i 0 
and 20 to cooperate With the projections 30. 
The projections 30 bear against the bevels lo 
in the manual “offº position and this provides 
ayielding resistance to the initial movement of 
the operating handles toward “onº position. The 
bevels 20 provide clearance for the projections to 
properly position the handles in the “onº posi 
tipn. The portions 25 of the operating handles 
are provided With openings 28 into Which pro 
ject the ends of Springs 29 serving to bias the 
handles against the members 4. The interior 
portions 25 of the handles may be provided with 
cutout portions 3 to provide for free movement 
of the springs with relation to the operating 
portion of the handles. 
The unitsare mounted in juxtaposed relation 

Within the box 3 by means of studs 32 and When 
the studs on either unitare removed that unit 
may be readily moved sidewise. With the units 
mounted in this manner the immediately juX 
taposed handles on the separate units may be 
joined together for common movement to cer 
tain positions by means of a large manually en 
gageable portion 33 disposed between the han 
dles and having reduced end portions or pins 
34 disposed within conical or otherwise elongated 
holes in the handles 24. It can readily be Seen 
that once the units are in ajuxtaposed position 
the manually engageable means 33 cannot be 
detached from the cooperating handles unless the 
studs 32 on one unitare released and this uniti 
moved sidewise. The operation of the parts shown in Figures 1 
to 5, inclusive, Will nowbe explained. 

- Asseen in Figure 2, the circuitbreakermecha 
nism at the right therein is in the normal “on” 
position. When the handle 24 is rotated to engage 
the fiat surface 26 and projection 30 with the 
rectilinearly movable member 14 the parts will 
assume, the positions substantially shown at the 
left in Figure 2, corresponding to manual “off” 
position, with the movable contact surface moved 
to a disengaged position against the bias of the 
spring 9. This position constitutes a stable posi 
tion which the parts will retain until the oper 
ating handle is moved in reversed direction to 
permit the movable contact surface to move into 

i engaged position under the bias of the spring 9. 
55 

60 

The spring 29 in the normal “onº position of the 
device shown at the right in Figure 2 biases the 
handle 24 into engagement with the element 
and biases this element within the notch. I l in the 
bar 6. Upon the occurrence of an overload the 
bimetallic latch T Will become heated and moveto 
the position shown in Figure 3, thus unlatching 
the end of the bar 6 and permitting it to rotate 
into the position shown in Figure 3. Here the bar 

i is rotated about its engagement With the element 

70 

i 4 and moves the contact surface to a disengaged 
position. The notch 2 is engaged by the shorter 
leg of the element 4 which serves to limit the 
rotative movement of the bar and by its engage 
ment with the notch, serves to further insure the 
proper positioning of the bar with respectto the 
element 4. As the compression spring 9 is con 
siderably stronger than the light handle spring 
29, in the released position the element 4 vill be 
forced upwardly from the position shown at the 
right in Figure 2 and Will rotate the handle 24 

Scribed. 

tion asshown in Figure 3. 
To reset the mechanism after an automatic 

operation, the handle is rotated beyond the nor 
mal “offº position into that shown in Figure 4, 
whereupon the tipº 27 on the operating portion 25 
of the handle engages the element 4 and forces 
it into the position shown. In this rotation of the 
handle the contact end of the bar 6 engages the 
bottom of the arc chamber and causes the bar to 
rotate about its engagement with the member 14 
into the position shown. When the handle is re 
leased from the position in Figure 4, the parts 
Will assume the position of normal “offº as shown 
at the left in Figure 2. To again close the circuit 
through the breaker the handle is rotated to the 
normal “onº position Whereupon the parts Will 
assume the position shown at the right in Figure 2. 
So far, the operation of the individual breaker 

mechanisms in the breaker unit have been de 
Where the immediately juxtaposed 

handles are joined together by the engageable 
portion 33, their movement to manual “on', 
manual “offº and reset positions will be substan 
tially common and will take place by the proper 
manipulation of the element 33. However, due to 
the enlarged openings in the handles 24 Which 
receive the pins 34, provision is made for a lim 
ited independent movement of the handlesso that 
they may independently indicate their tripped. 
position. The joined handles shown at the bot 
tom of Figure 1 are both in the “offº position. 
The joined handles in the upper part of Figure 1 
and in Figure 5 are in different positions and 
that shown at the left indicates the tripped posi 
tion of the breaker of Whichit forms a part, While 
that at the right is still in the normal “onº posi 
tion. By this means it is possible to know which 
of the breakers has been automatically operated 

i even though the handles are together for sub 
stantially common movement. 
One detailed feature of the present invention 

resides in the means for insuring proper setting 
and calibration of the breakers. This means is 
more clearly illustrated in the enlarged detail 
shown in Figure 6 which illustrates the engage 
ment of the element 4 with the notch i l in the 
bar 6. It is seen that the notch is provided With 

- an open side 35 permitting free rotation of the 
bar With respect to the element 14 in the released 
direction and with a projecting surface 36 en 
gageable with the element i 4 to restrict relative 
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movement between the bar and element in the 
opposite direction. As the bar 6 moves into “on” 
position, the projecting surface 36 will engage 
element 4 and move itas far to the right asits 
guiding means will permit, or if the overlap. be 
tween the bimetallic latch and the end of the 
barhas been too great, it will move the end of 
the bar with respect to the bimetallic latch after 
the play in the element 4 has been taken up. 
This insures the proper overlap of the bimetal 
with the end of the bar and/or the proper posi 
tioning of the element 14 at the bimetal side ofits 
guiding meansso that as the bimetal 7 Warps it 
will not have to absorb this play before moving 
With respect to the end of the bar. 
In Figure 7 is shown a slightly modified form of 

operating handle in which the manual “off” and 
reset positions are the Same. In this handle, 
When the tip 27' engages the element i 4 a stable 

i conditionis produced and in this position the con 
tact bar 6 and the other parts have assumed the 
resetting position shown in Figure 4. In this form 
of handle it is necessary to disengage the latching 
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end of the bar from the bimetallic latch each time 
the contacts are moved to manual “ofº position 
and as this may disturb the calibration of the 
breaker, the handle illustrated in Figures 1 to 5, 
inclusive, is preferred. The joining together of 
the handlesshown in Figure 7 may be the same as 
that shown in Figures 1 to 5, inclusive. 
While certain preferred embodiments of the 

invention have been specifically disclosed, it is 
understood that the inventon is not limited 
thereto as many variations will be readily appar 
ent to thiose skilled in the sart and the invention 
is to be given its broadest possible interpreta 
tion Withi the terms of the following claims. 
What is claimed 3: 
1. In an automatic electric circuit breaker, sta 

tionary and movable contacts, an element mov 
able rectilinearly to move the movable contact, 
a pivoted manual opereting member, said men 
ber including a cam surface engaging said ele 
ment to move it rectlinearly in response to ro 
tary movement of the memberto engage and dis 
engage said contacts, and automatic means for 
Separating said contacts, rotary novement of 
said member causing said element to move rec 
tilinearly to reset saidi automatic means atter 
an automatic separation. 

2. In an automatic electric circuit breaker, 
stationary and movable contacts, means biasing 
said contacts together, a pivoted operating 
handle, a cam surface movable with said handle, 
an element movable rectilinearly against said 
biasing means to move the movable contact to a 
separated position, saidi cam surface engaging 
said element and transforming rotary move 
ment of the handle into rectilinear movement 
of the element, said cam surface including a 
stable supporting portion formaintaining the 
movable contact in the separated position, and 
means for effecting automatic separation of said 

i contacts in response to a curren, overload, said 
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cam surface including an : unstabile portion be 
yond said stable position for causing further 
movenent of said element to effect resetting of 
the breaker mechanism after an automatic sep 
aration. 

3. In an automatic eiectric circuit breaker, a 
stationary contact, a movable contact bar carry 
ing a contact surface adiacent one end adapted 
to cooperate with said contact, current responsive 
latching means for the opposite end of the bar, 
biasing means intermediate the ends of the bar, 
a movable elementengaging the bar interacent 
the biasing means and said one end of the bar, 
a pivoted Operating handle carrying a cam sur 
face adapted to engage and move said element, 
said cam surface including a stable portion main 

i taining the contact surface in a separated posi 
60 tion while the bar is engaged by the latching means, said surface including a portion beyond 

- said stable portion for causing further move 

65 
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ment of the element to move said opposite end of 
the bar beyond said latching means into a re setting position. 

4. In an automatic electric circuit breaker, a 
stationary contact, a movable contact bar carry 
ing a contact surface adiacent one end adapted 
to cooperate With said contact, current responsve 
latching means for the opposite end of the bar, 
biasing means intermediate the ends of the bar, 
a novable elementengaging the bar interacent 
the biasing means and said one end of the bar, 
a pivoted operating handle carrying a cam sur 
face adapted to engage and move said element, 

75 means biasing said surface against sald element 

3 
and said element against said bar, said cam sur 
face including a stable portion maintaining the 
contact surface in a separated position while the 
bar is engaged by the latching means, said sur 
face including a portion beyond said stable por 
tion for causing further movement of the ele 
ment to move said opposite end of the bar be 
yond said latching neans into a resetting posi 
tion. 

5. In an automatic electric circuit breaker, a 
stationary contact, a novable contact bar carry 
ing a contact surface adiacent one end adapted 
to cooperate With said contact, current responsive 
latching means for the opposite end of the bar, 
biasing means intermediate the ends of the bar, 
a novable element engaging the bar interacent 
the biasing means and said one end of the bar, 
a pivoted operating handle carrying a cam sur 
face adapted to engage and move saidi element, 
means biasing said surface against saidi element 
and said element against sad bar, sald cam sur 
face including a stable portion maintaining the 
contact surface in a separated position while the 
bar is engaged by the latching means, said sur 
face including a portion beyond said stable por 
tion for causing further movement of the ele 
ment to move said opposite end of the bar be 
yond said latching means into a resetting posi 
tion, said first mentioned biasing means caus 
ing a small mOvement of said element in its con 
tact engaging direction When the bar is released 
upon a current overload to rotate the handle 
against its biasing means to a position beyond 
the normal contacts engaged position to indicate 
the automatic contacts separated condition of the 
breaker. 

6. In an automatic electric circuitbreaker, sta 
tionary and movable contacts, means biasing said 
contacts together, means for effecting automatic 
separation of said contacts in response to Over 
load, an element movable rectilinearly against 
said biasing means to effect separation of said 
contacts and to reset the mechanismi after an 
automatic separation, a pivoted operating handle 
carrying a cam surface engaging said element, 
the contacts separated and resetting positions of 
said element being the Same and corresponding 
to a stable position of the cam surface to mein 
tain the contacts separated. 

7. In an automatic electric circuit breaker, a 
stationary contact, a contact barcarrying a con 
tact surface at one end adapted to cooperate With 
said; contact, current responsive latching means 
for the opposite end of said bar, means inter 
acent the ends of the barbiasing it against said 
contact and latching means, means pivotally en 
gaging said bar interfacent the biasing neans 
and cpntact surface, and a limiting stop engag 
ing saidi bar between the pivot and the latching 
end and limiting its rotative movement When 
released. 

8. In an automatic electric circuit breaker, a, 
stationary contact, a contact bar carrying a co 
tact surface at one end adapted to cooperate With 
said contact, current responsive atching me9n3 
for the opposite end of Said bar, neans iter 
Jacent the ends of the barbiasing it against said. 
contact and latching neans, a notch in Said ar 
interacent the biasing means and contact S 
face, a rectilinearlymovable element receivedia 
said notch to move and guide Said bar, a seccn?i. 
notchin saidi bar interfacent the first notch and 
the latching end of the bar, and means on said 
element receiving said second notch When the 
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bar is released by the latching means to limit 



the rotation of the bar and 

0 

4 
assist in its proper 

positioning. 
9. In an automatic electric circuit breaker, a 

stationary contact, a contact bar carrying a con 
tact surface at one end adapted to cooperate With 
said contact, current responsive latching means 
for the opposite end of said bar, means inter 
Jacent the ends of the barbiasing it against said 
contact and latching means, a notch in said bar 
interiacent the biasing means and contact sur 
face, a rectilinearly movable element received in 
Said notch to move and guide said bar, Said notch 
having an Open side to permit free rotation of 
the bar in the automatic opening direction, and 
an interfering surface on the opposite side lim 
iting free rotation of the bar in the opposite 
direction With respect to said element, Said ele 
ment being movable to rotate the bar into reset 
ting position, movement of said barto closed cir 

20 cuit position after reset causing said surface to 

e,096,545 
engage the element and insure the proper posi 
tioning of the bar With respect to the latching 
leans. 
10. In an automatic electric circuit breaker, a 

stationary contact, a contact bar carrying a con 
tact surface at one end adapted to cooperate with 
said contact, current responsive latching means 
for the opposite end of said bar, biasing neans 
interacent the ends of the bar, means pivotally 
engaging said bar interacent the biasing means 
and contact Surface, said barbeing freely rotat 
able with respect to Said engaging means When 
released by said latching means, and means lim 
iting the extreme position of rotation of the bar 
With respect to said engaging means in the oppo 
site direction to ensure the proper positioning 
of the bar With respect to saidi engaging means 
and Said latching neans. 

JOHN G. JACKSON. 
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