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1. 

This invention relates to circuit breakers, and 
more particularly to circuit breakers of the type 
which may be operated manually and which are 
operated automatically in response to overload 
currents. 
An object of the invention is the provision of 

a circuit breaker having an improved operating 
mechanism in which the point of operation of 
the operating member is variable from one posi 
tion to another, depending on whether the opera 
tion is manual or automatic. 
Another object of the invention is the pro 

vision of a circuit breaker embodying an im 
proved operating mechanism wherein an oper 
ating member is provided with a plurality of 
centers of rotation, the member being manually 
or otherwise operable about one of the centers 
and being automatically operable about another 
of the centers. 
Another object of the invention is the provision 

of a circuit breaker embodying an improved opers 
ating mechanism wherein an operating member is 
provided which has a pair of centers of rotation, 
one of the centers being releasably restrained by 
a trip device, the operating member being manu- s 
ally operable about the restrained center and 
automatically operable about the other centeir 
upon release of the restrained center. 
Another object of the invention is the provision 

of a circuit breaker having an improved operating 
mechanism wherein, an operating member is 
operable about a pair of spaced pivots, one of the 
pivots being releasably restrained to provide for 
manual operation of the member and breaker, 
said one pivot being releasable to effect automatic 
operation of the operating member and breaker. 
Another object of the invention is the pro 

vision of a circuit breaker having an improved 
operating mechanism which, when moved to an 
intermediate position and then released, Will Open 
and automatically reclose the contacts. 
Another object of the invention is the provision 

of a circuit breaker with an improved operating 
mechanism having an intermediate position from . 
which the contacts are automatically reclosed and 
a full open position in which the contacts are 
maintained in the open position. 
The novel features that are considered charac 

teristic of the invention are set forth in particular : 
in the appended claims. The invention itself, 
however, both as to structure and operation, 
together with additional objects and advantages 
thereof will be best understood from the follows 
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ing detailed description of several embodiments 55 

2 
thereof when read in conjunction with the ac 
companying drawing, in which: 

Figure 1 is a side-elevational view, with the 
side-cover plate removed, of a circuit breaker 
eabodying the principles of the invention. The 
breaker mechanism is shown in full lines in the 
closed position and in dotted lines in the manually 
opened position. 

Fig. 2 is a fragmentary-elevational view of the 
mechanism shown in Fig. 1, but showing the 
breaker mechanism in the tripped-open position. 

Fig. 3 is a side-elevational view of a modifica 
tion of the breaker mechanism shown in Fig. 1, 
the mechanism being shown in full lines in the 
closed position and in dotted lines in the manu 
ally-opened position. 

Fig. 4 is a side-elevational view of the breaker 
mechanism shown in Fig. 3, but showing the 
mechanism in the tripped-open position. 

Referring to Fig. 1 of the drawing, the circuit 
breaker mechanism is mounted in a casing of 
molded-insulating material having a base portion 
3, a side wall 5, end walls 7, and a slotted outer 
wall 9. A cover plate 2 f (shown partly broken 
aWay), also of molded-insulating material, is se 
cured to the open Side of the casing by means of 
ScreWS 23 (Only one being shown) which pass 
through holes in the cover plate 2 and matching 
holes 25 in the casing it. Terminals 27 and 29 
are Supported in Suitable slots in the casing it 
and are held in place by the cover plate 2. The 
terminal 27 extends into the interior of the cas 
ing and has secured to its inner end a station 
ary contact 3 with which a movable contact 33 
cooperates. The movable contact 33 is secured to 
the free end of a pivoted L-shaped Switch mem 
ber. or contact arm. 35. The pivoted end of the 
contact arm 35 is bifurcated and the two legs are 
pivotally Supported on pins 37 one projecting in 
Wardly from the side wall 5 and the other (not 
shown) projecting inwardly from the cover plate 
2. An Over-center Spring 39 has one end an 
chored to a pin 4f supported in the legs of the 
Switch member or contact, arm. 35. The other 
end of the spring 39 is hooked over a pin 43 
mounted on an operating handle 45 movable be 
tween an "on' position and an “off’ position. The 
inner end of the operating handle 45 is U-shaped 
and the two legs carry pins 47 and 49 extending on 
both sides of their respective legs. The pins 47 
and 9 project respectively into acuate slots ; 
and 53 molded in the side wall 5 and into 
matching slots (not shown) molded in the cover 
plate 2. 
The overcenter spring 39 biases the switch 
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member 35 to the closed position, shown in full 
lines in Fig. 1, and biases the operating handle 
in a counterclockwise direction about the pin 3 
which in the closed position is seated in the icWei' 
end of the slot St. Movement of the operating 
handle 35 in a counterclockwise or opening direc 
tion under the influence of the spring 3 is nor 
mally prevented by the engagement of a latch 
member 35 with the pin 9. The latch menber 
55 is rigidly Secured to but insulated froin a bi 
metal element 5 which is rigidly secured to the 
inner end of the terminal conductor 23. The 
inner end of the terminal conductor is forined 
Ovel as indicated at S (Figs. 1 and 2) and Sup 
ports an adjusting screw 63 by which the tripping 
time of the breaker may be adjusted or varied. 
The free end of the bimetal element i is coin 
nected by means of flexible conductor 53 to the 
SWitch in ember 35, completing the electiical cir 
cuit, which extends through the breake' fiori the 
terminal 2 to the contact 3, nowable contact 
33, contact arm 35, flexible conductor 39, bimetal 
element 5 to the terminal conductor 29. 
When normal-rated current fiows through the 

circuit of the breaker, the parts will remain in 
the closed position as shown by the fui lines in 
Fig. 1, since normal value current will not cause 
deflection of the bimetal element to release the 
pivot pin 49. However, upon the occurrence of 
an overload the excessive current traversing the 
bimetal element will heat the bimetal and cause 
it to defect toward the left (Fig. 1) aoving the 
latch 55 out of the path of the pin (i.e. ihe spiring 
$39 then acts to immediately rotate the operating 
handle 5 counterclockwise to an "intermediate' 
position about the pin 4 as a pivot until the 
handle is arrested by the pin 49 striking the bot 
tons of the slots 53. During the counterclockwise 
movement of the handle 45, the center line of 
the spring 39 passes to the left of the pivot pin 
3. for the contact arm 35 whereupon the force 
of the Spring acts to rotate the Switch menber 
35 in a clockwise direction with a Snap action dis 
engaging the movable contact 33 from the sta 
tionary contact 3. 
the switch member is arrested by the arm strik 
ing the base portion 3 of the casing . The 
parts are shown in Fig. 2 in the tripped-open 
position with the handle in the "intermediate' 
position wherein it indicates the open condition 
of the breaker. 
The breaker is operated to close the conta?ts 

manually, following an automatic-opening Opera 
tion, by rotating the handle 45 clockwise about 
'the pin 3 as a pivot to the 'on' position. During 
this rovement the line of action of the OVercenter 
spring 39 passes to the right of the pivot pin 37 
of the switch member 35 at which time the Spring 
acts to close the contacts with a snap action. 
Also during the clockwise or closing movement of 
the handle from the automatically-opened posi 
tion, after the bimetal 57 has cooled, the pin 39 
wipes by the latch member 55 which, due to the 
inherent resiliency of the bimetal element; 5, 
immediately resumes its position under the pin 
'49 and thereby restrains the operating handle 45 
in the “on' position. 

The contacts are opened manually by rotating 
the operating handle 5 counterclockwise about 
the pivot pin 49, Which at this time rests on the 
latch member 55, to the “off’ position shown by 
dotted lines in Fig. 1. During this movement of 
the handle the line of action of the Spring 39 
passes to the left of the pivot pin 3; at which 
tige the spring acts to rotate the switch member ; 
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35 clockwise to open the contacts with a Snap 
action. Continued counterclockwise novement 
of the handle 45 carries the line of action of the 
spring 39 overcenter to the left of the pin 9 in 
Which position the Spring biases the Switch mein 
ber 35 to its open position and biases the handle 
is 5 to its "off' position. 
With the breaker mechanism in the fully-open 

position (dotted lines Fig. 1) the contacts are 
closed by clockwise rotation of the handle 45 to 
the “on' positici). During this movement, the 
line of action of the Spring 39 first passes to the 
right of the pin 39 where it biases the handie in 
a clock Wise Ol' closing direction. Cotilled clock 
Wise movement of the handle A5 carries the spring 
39 to the right of the pivot pin 3 whereupon the 
Spring acts to close the contacts with a snap 
action. 

Figures 3 and 4 illustrate a modified form of 
the invention. Some of the parts in this modi 
fication are the same as the corresponding parts 
in the Figure l modification and have been given 
the same reference characters. According to the 
modification shown in Fig. 3, a nanual operating 
handie S5 is pivotally mounted on a fixed pivot 
pin 6 supported in the base portion 3 of th 
casing . The outer portion of the handle S5 is 
provided with a radially-extending Siot 69 which 
engages a pin projecting laterally froin the 
outer end of a U-shaped operating member 73. 
The legs of the member i3 carry the pins 4 and 
48 Which project, respectively into the slots 5 
and 53 formed in the side wall 5 of the casing 
and corresponding SiotS (not shown) in the cover 
plate 2. 
When the bimetal element 5 is heated a pre 

determined amount in response to overload cur 
rents it deflects toward the left (Fig. 3) moving 
the latch member 55 from beneath the pin 49 
thus releasing the operating member 3. The 
Spring 39 thus acts to rotate the operating men 
ber 3 counterclockwise about the pin 3 to the 
"intermediate' position in which it appears in 
Fig. 4 where it is arrested by engagement of the 
pin 39 with the bottom of the slot 53. Through 
the pin and slot connection -63, the handle 
65 is also rotated in a counterclockwise direction 
to the "intermediate' position with the operating 
member. During the counterclockwise movement, 
of the operating member the spring 39 moves 
overcenter to the left of the pivot 3 whereupon 
the force of the Spring is exerted to rotate the 
switch member 35' clockwise to open the con 
tacts With a Snap action. The parts are now in 
the positions in which they appear in Fig. 4. 
From the automatically tripped-open position 

(Fig. 4) the contacts alre closed by manually ro 
tating the operating handle in a clockwise direc 
tion to the "on' position during which movement 
the Spring 39 is carried overcenter to the right 
of the pivot 3 for the Switch member. The 
force of the Spring is thereupon exerted to close 
the contacts with a snap action and to bias the 
SWitch member 35’ to its closed position (full-line 
position Fig. 3). As the operating in ember 3 
nears its closed position the pin 49 wipes by the 
latch member 55 which, due to the inherent resili 
ency of the bimetal 5 if it has cooled, innedi 
ately resumes its position beneath the pin 49 
where it releasably restrains the operating men 
ber in the “on' position. 
The contacts of the embodiment of the inven 

tion shown in Fig. 3 are opened manually by 
irotating the operating handle 65 counterclock 
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wise from its full-line position (Fig. 3) to its 
dotted-line position. Eue to the pin and slot 
connection 7 f-69 movement of the handle 65 
is transmitted to the operating member 73 which, 
upon counterclockwise movement of the handle, 
rotates in the same direction about the pin 49 
as a pivot. During the counterclockwise rota 
tion of the operating member 73, the spring 39 is 
moved overcenter to the left of the pivot pin 37 
for the switch members 35' and this arm is then 
moved to open the contacts with a Snap action. 
Continued movement of the handle 65 in opening 
direction carries the spring 39 to the left of the 
pivot pin 49 in which position the spring biases 
the switch member 35’, the operating member 13 
and, due to the pin and slot connection i-69, 
the handle 65 to their off positions. 
The contacts are operated to the closed position 

by manual movement of the handle 65 in a clock 
Wise direction to its "on' or full line position 
(Fig. 3). Early in this movement, the spring 39 
passes to the right of the pivot pin 49 where it 
biases the operating member 3 in closing direc 
tion. Later in the clockwise movement of the 
handle the spring 39 crosses to the right of the 
pivot pin 37 and closes the contacts with a Sinap 
action. 

In both embodiments of the invention, if the 
handle 65 is not moved to its “off’ position during 
an opening operation by the handle, that is, if 
the handle is moved to the intermediate position 
Wherein the center line of the spring 39 lies 
between the pivot pins 3 and 49, the contacts 
will have opened, but if the handle is released 
without moving it to the full-open position, the 
spring 39 Will immediately move the operating 
member and the handle to the "on' position. 
This will automatically reclose the contacts as 
the spring moves to the right of the pivot 3 for 
the switch member. However, if the handle is 
moved to its 'off' position, it will, as previously 
stated, move the spring 39 to the left of the pivot 
pin 49 where the spring will bias the handle 45 
(Fig.1) or the operating member 3 (Fig. 3) 
in their respective 'off' positions and maintain i. 
the Switch member in the open position until the 
handle is manually displaced in closing direction. 
An advantage of the invention is that the 

breaker may be controlled from a remote point 
to open the contacts, and upon deenergization : 
of the control means, the contacts will be imme 
diately reclosed by the Operating Spring. In order 
to accomplish this function it is necessary to 
actuate the operating mechanism in Opening 
'direction only to the intermediate position. Any . 
suitable remotely-controllable actuating means 
may be employed. 

Having described several embodiments of the 
invention in accordance with the patent statues, 
it is to be understood that various changes and 
modifications may be made therein without de 
parting from some of the essential features of 
the invention. 
I claim as my invention: 
1. A circuit breaker comprising a Switch men : 

ber, mounted on a fixed pivot and movable to open 
and closed positions, an operating member hav 
ing a plurality of pivots, means operable by said 
operating member to move said Switch member to 
open and closed positions, said operating member 
being manually movable about one of Said pivots 
to effect opening and closing movement of said 
switch member with a snap action, and current 
responsive means: operable to permit said oper 
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pivots to thereby effect an automatic opening 
movement of said Switch member. 

2. A circuit breaker comprising a switch men 
ber mounted on a fixed pivot and movable to an 
open and to a closed position, an operating mem 
ber having a plurality of spaced pivots, said oper 
atting member being operable about either of 
Said pivots to effect opening movement of said 
switch member with a snap action, manually 
Operable means for moving said operating mem 
ber about one of said pivots, and current respon 
sive means operable when heated a predeter 
mined amount to permit said operating member 
to be moved about another of said pivots, said 
manually-operable means being operable to move 
said operating member about either pivot to 
la OWe the switch member to closed position with 
a Snap action. 

3. A circuit breaker comprising a switch mem 
ber movable to open and closed positions, oper 
ating means for said switch member comprising 
a, elber having a plurality of pivots, an over 
center Spring operable by said member to cause 
niovenient of said switch member to open and 
closed positions, a bimetal element normally 
Supporting one of said pivots to releasably re 
strain said operating member, said bimetal ele 
Inent being operable when heated a predeter 
mined annount to release said one pivot and per 
mit operation of the operating member about 
another of Said pivots to effect movement of the 
Switch member to open position, and manually 
operable means for operating said operating 
member about said one pivot to effect opening 
movement of the switch member. 

4. A circuit breaker comprising a switch mer 
bei', operating mechanism for said switch men 
her comprising an operating member movable to 
an "off’ position and to an "on' position, an 
Overcenter spring operatively connecting the 
SWitch hember and said Operating member op 
erable to cause novement of said switch member 
to an open position and to a closed position with 
a snap action, a plurality of spaced pivots for 
said operating member, means for releasably re 
straining one of said pivots, said 'estraining 
me3 is being responsive to predetermined abnor 
mal circuit conditions to release said one pivot 
and permit the overcenter spring to operate the 
operating member about another of said pivots 
to effect opening movement of the switch mem 
her, and in eans for operating said operating men 
ber about said one pivot to effect opening nove 
ment of the switch member. 

5. A circuit, breaker comprising a switch men. 
ber, operating mechanism for said switch men 
ber connprising a member operable about a plu 
rality of pivots to "off' and “on' positions, all 
overcenter spring operatively connecting the 
switch r1ember and the operating member to 
cause movement of the Switch member to open 
and closed positions with a snap action, electro 
responsive means engaging and Supporting one 
of said pivots to releasably restrain said operat 
ing rhember in the 'on' position, said electro. 
responsive means being operable in response to 
predetermined circuit conditions to release said 
operating itember to permit said overcenter 
spring to operate said operatiyag raerber abolt 
another of Said pivots to effect automatic opsin 
ing cf said Switch remier, and in anual meals 
for cperating said operating inenber abouti, said 
oine pivot to operate said, switchmenbei. 

6. A circuit breaker. comprising a switch men 
Eating. member to be moved about another of said. 75...ber, operating mechanism for said switch member 
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comprising an operating member movable to ef 
fect Opening and closing movement of said Switch 
member, an overcenter spring operable by said 
toperating member to move said switch member 
to open and closed positions with a snap action, 
a plurality of pivots on said operating member 
One of said pivots being releasable to effect auto 
natic movement of said operating member in 
opening direction, a trip device for releasably 
restraining said releasable pivot, said trip device 
being responsive to overload currents to release 
said releasable pivot and permit said Overcenter 
Spring to move the operating member about a Sec 
ond of Said pivots, and manually operable means 
operatively connected to said operating member 
for operating said member about the releasable 
pivot to effect manual opening of said Switch 
member. 

7. A circuit breaker comprising relatively mov 
able contacts, releasable operating mechanism 
for causing autonnatic opening of said contacts, 
said Operating nechanism including an operat 
ing member having a pair of spaced pivots, means 
comprising a thermal element disposed to engage 
and support, one of said pivots to releasably re 
strain said operating member, said thermal ele 
ment being operable when heated by overload 
currents to release said one pivot and permit op 
eration of the operating member about the other 
of said pivots to effect automatic opening of the 
contacts, manual means for moving the Operating 
member about said one pivot, and an Overcenter 
Spring operable by said operating member to 
effect opening and closing of the contacts With a 
snap action. 

8. A circuit breaker comprising relatively mov 
able contacts, operating mechanism for calising 
automatic opening of said contacts, said operat 
ing mechanism including a releasable member 
having a pair of spaced pivots, an overcenter 
spring operable by said releasable member to 
cause opening and closing of the contacts With 
a snap action, means for rotating the releasable 
member about one of said pivots to open and 
close the contacts, and a trip device operable 
in response to predetermined abnormal circuit 
conditions to release said releasable member and 
permit said member to rotate about the other 
pivot to automatically open the contacts. 

9. A circuit breaker comprising relatively mov 
able contacts, operating mechanism for said con 
tacts, a releasable member having a pair of spaced 
pivot; and operable to cause automatic Open 
ing of the contacts, means comprising an over 
center spring operable by said releasable mem 
ber to cause opening and closing of said contacts 
with a, Snap action, manually operable means 
operatively associated with said releasable men 
ber for operating said member about one of Said 
pivots to open and close said contacts, and Cur 
rent-rasponsive (neans operable When heated a 
predetermined amount to release the releasable 
member and thereby permit operation of Said 
member about the other pivot to automatically 
open the contacts. 

l0. A circuit breaker comprising relatively 
movable contacts, operating mechanism for said 

- contacts including a releasable operating handle 
provided. With a plurality of pivots, said operat 
iing handle being manually operable about one of 
said pivots to 'off' and “on' positions, means 
operable by said handle when said handle is 
noved to 'off' and “on' positions to cause open 
ing and closing of said contacts, and electrore 
sponsive means normally engaging said one pivot 
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8 
to restrain said handle in said "on' position, 
said electroresponsive means being operable to 
release Said handle and thereby permit move 
ment of said handle about another of said pivots 
to effect automatic opening of said contacts. 

11. A circuit breaker comprising relatively 
movable contacts, operating mechanism for said 
contacts including a releasable member provided 
with a plurality of pivots, an operating handle 
operatively related to said releasable member, 
Said handle being Operable to move the releasable 
member about one of said pivots to open and close 
said contacts with a Snap action, means operable 
by Said releasable member to effect opening and 
closing of said contacts, and a trip device op 
erable to permit movement of said releasable 
member about another of Said pivots to effect 
automatic opening of the contacts. 

12. A circuit breaker comprising relatively 
movable contacts, operating mechanism for said 
contacts including a releasable member provided 
With a plurality of pivots, means operable by said 
releasable member to open and close said con 
tacts, manually-operable means having a pin 
and slot connection with said releasable member, 
said manual means being operable to move the 
releasable member about one of said pivots to 
open and close the contacts, a bimetal element 
for releasably restraining said one pivot, said 
bimetal element being operable when heated in 
response to overload currents to release said One 
pivot and thereby permit the releasable member 
to move about another of the pivots to effect auto 
matic opening of the contacts, said manual means 
being operable to move the releasable member 
about the other pivot to effect closing of the con 
tacts. 13. A circuit breaker comprising relatively 
movable contacts, operating mechanism includ 
ing an operating member movable to an inter 
mediate position and to an "off’ position to effect 
opening of Said contacts, a trip device operable 
in response to abnormal circuit conditions to 
effect automatic opening of said contacts, and 
means for operating said operating member from 
said intermediate position to automatically close 
the contacts, said operating member when moved 
to said "off’ position maintaining said contacts 
in the open position. 

14. A circuit breaker comprising relatively 
movable contacts, operating mechanism for said 
contacts including an operating member, a plu 
rality of pivots for said operating member, said 
operating member being movable about one of 
Said pivots to an intermediate position and to 
an 'off' position to effect manual opening of said 
contacts, said operating member being auto 
matically operable about said one pivot from said 
intermediate position to close said contacts, said 

60 operating member in said “off’ position main 
taining said contacts in the open position, and 
a trip device operable in response to abnormal 
circuit conditions to effect movement of said op 
erating member about the other of said pivots to 
cause automatic opening of said contacts. 

15. A circuit breaker comprising relatively 
movable contacts, operating means for said con 
tacts including an operating member operable 
about a plurality of pivots to effect opening and 
closing of said contacts, manual means for op 
erating said operating member about one of said 
pivots, an over-center spring operable by said 
Operating member to effect manual opening and 
closing of said contacts with a snap action, and 
a trip device operable in response to abnormal 

  



circuit conditions to permit said over-center 
spring to operate said operating member about a 
second pivot to cause automatic opening of Said 
contacts. 

HAROLD G. BAXTER. 
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