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This invention relates to circuit breakers and
more particularly to circuit breakers whicl} are
manually operable to open and close the circuit

-and which are automatically operatgd tp open
the circuit in response to abnormal circuit con-
ditions. . . .

An object of the invention is to provide a cir-
cuit breaker in which a contact member and a
releasable member are disposed end to‘end to
form. a toggle, the knee of which toggle is mov-
able over centér to eifect opening and closing of
the circuit. ) .

Another object of the invention is to provide
a circuit breaker according to the preceding para-
graph, in which the toggle formed by the cqntaqt
carrying member and the releasable member is
manually operated to open and close the ¢ircuit.

Another object of the invention is to provide
a circuit breaker in which a switch arm and a
releasable member are disposed end to end with
an overcenter spring connected therebetween, the
members Torming a toggle which is movable over
center to open and close the circuit.

Another object of the invention is to provide
an improved circuit breaker which requires a
minimum number of parts.

Ancther object of the invention is to provide
an improved circuit breaker construction that is
simple, reliable in operation and inexpensive o
manufacture.

The novel features that are considered char-
acteristic of the invention are set forth in par-
ticular in the appended claims, The invention
itself, however, both as to structure and opera-
tion, together with additional objects and advan-
tages thereof, will be best understood from the
following detailed description of one form there-
of, when read in conjunction with the accom-
panying drawing.

In said drawing:

Figure 1 is a vertical sectional view of a cir-
cuit breaker embodying the principles of the
invention, the circuit breaker being shown in
the closed position,

Fig, 2 is a view similar to Fig. 1 but showing
the circuit breaker in the tripped open position,

Fig. 3 is a vertical sectional view taken on
line ITI—III of Fig. 1 and looking in the direc-
“tion indicated by the arrows, and

Fig. 4 is a detail plah view of the operating
toggle and the overcenter spring.

Referring to ‘the drawing, the circuit breaker
comprises generally a base Il and g cover {3 of
molded insulating material, operating -mecha-
nism indicated :generally at 15 and a trip device
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indicated generally at 17. A stationary contact
{8 is mounted on the inner end of a terminal 21
which extends through an opening in the base
it and is secured thereto by means of a nut 23
threaded into the terminal. ]

A ‘cooperating movable contact 25 ig carried
Or a movable switch member 27 which, together
with a releasable member 29, forms an operating
toggle. An overcenter spring 3f is connected
under tension between the switch member 27 and
the releasable member 29 as is more clearly
shown in Fig. 4. The members 21 and 29 are
bifurcated at their inner ends and the overcen-
ter spring 3! is disposed between the legs of
each of the members, as shown in. Fig. 4.

Formed outwardly from the right-hand end
of the switch member 27 are projections 38 hav-
ing pivot recesses formed therein for receiving
trunnions 35 on the releasable member 29 to
form s knee pivet for pivotally connecting the
two toggle members 27 and 29 together. The re-
leasable member 29 of the toggle is releasably
restrained by the trip device (7 and is biased for

‘movement by means of a spring 37 ‘compressed

between the releasable member 28 and a spring
seat in the base il. The knee of the toggle
27—29 is biased to an overset position by
means of a spring 38 compressed between g, spring
seat in the base 11 and 5 U-shaped member 41,
the legs of which are formed outwardly and ter-
minate in ears 43 with bias upwardly against the
knee of the toggle. This biases the knee of the
toggle 27—28 upwardly against eccentric por-
tions 4% of a manual operating handle 47. The

‘handle is constructed of insulating material and

is provided with trunnions 49 disposed in bear-
ing recesses in the side walls of the base i to
pivotally support the handle, The handle is
held in place against the bias of the springs 39
and 37 by the side walls of the cover 13 which is
secured to the base I{ by any suitable means
such, for instance, as bolts 51. The handle 47
has a channel 53 therethrough to accommodate
the overcenter spring in the open position of
the toggle 27—29.

The circuit breaker is opened manually by
clockwise movement of the handle 47 from the
“on” position to the “off” position shown in dot
and dash lines in ¥ig. 1. During this movement
of the handle 47, the eccentric portions 45 thereof
move the knee of the toggle downwardly agains
the bias of the spring 39. As soon as the knee of
the toggle ‘passes below the center line of the
overcenter spring 2i, which normally biases the

switeh -arm 27 40 -close .position, the force -of the
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spring 231 biases the switch member 27 ciockwise
about the knee of the togsle and suddenly snaps
the switch member 27 to the open position in
which it is shown in dot and dash lines at i
Fig. 1. The releasable: member 29
jatehed during a manual operation.

The contacts are closed by reverse movement
of the handie 81, that is, counterclockwise from
the “off” to the “on” position. During this move~

ment of the handle, second eccentric portions 85 I

of the handle engage the switch member 27 and
move it toward the closed pesition. At the same
time, the eccentric portions 45 move away irom
the knee of the toggle which, under the influence
of the spring 39 moves upwardly with the eceen-
tric portions 4. At a predetermined time during
the closing movement, the knee of the toggle
passes above the line of action of the overcenter
spring 3§ whereupon the spring acts to move the
switch member 27 to the closed position with a
snap action.

The circuit breaker is tripped cpen automati-
cally in response.to overlcad currents by means
of the strip device 7. The trip device comprises
a bimetal element 57 having a mounting foot 58
formed thereon mounted on the inner end of a
terminal 61 extending through the base 11 gnd
secured thereto by means of a nut 63. A lateh
§5 is mounted on the bimetal element 5% bub is
insulated therefrom by a piece of insulating ma-
terial §1. Alsc mounted on the bimetal element
£7 is an armature 69 for cooperating with a fixed
magnet yoke 71 rigidly supported in the side
wallg of the housing. The upper end of the bi-
metal element 57 iz connected by means of a
ible conductor 13 to the switch member 7
cent to the movable contact 28,

The circuit breaker is tripped open in resgonse
to overload currents below a predetermined v
of, for instance, 10 times normal rated current.
Upon the occurrence of such an overload currend,
the birnetal element 87 becores heated, and, when
heated a predetermined amount, bends toward
the right causing the latch 85 to release the re-
jeasable member 28 whereupon the spring 37 im-~
mediately snaps the releasable member to the
position in which it is shown in ¥ig. 2 against a
stop T4. During this movemeni, the releasable
member 29 pivots about the knse of the toggle
2728 and carries the right-hand end of the
spring 31 over center above the knee of the toggle,
whereupon the force of the spring hiases the
switeh member 27 in opening direction and moves
it to the open position with a snap action. As
the switch member 27 moves to the open position,
it rotates the handle 47 to an intermediate indi-
cating position as shown in Fig. 2 which illus-
trates the parts of the breaker in the tripped
open position.

Before the contacts may be closed following an
gutomatic opening operation, it is necessary to
reset and relatch the releasable member 28 of the
operating toggle. This is accomplished by mov-
ing the handile 47 clockwise to the full “off” posi~
tion during which movement the handle engages
and moves the releasable member 29 clockwise
about the knee of the toggle. Near the end of the
resetting movement the end of the releasable
member wipes by the iatch 65 slightly bending the
bimetal element 57 which then springs back to its
normal position with the latch 65 in the restrain-
ing position. The contacts are then closed in the
previouly described manner by counterclockwise
movement, of the handle to the “on” position.

When an overload current above the prede-

alue

termined value of 10 times normal rated current 7§
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on - a short circuit current occurs, the electro<
magnetic means 83—7T1 is energized sufficiently
to cause the magnet yoke 71 to attract and move
the armature 88. This causss bending of the bi-
metal element 51. This effects release of the re-
leasable member 29 and instantaneous opening of
the breaker. The mechanism is reset and the
contacts are closed following an instantaneous
tripping operation in the manner previously de-
scribed.

Means is provided to maintain the proper latch
overlap during a resetting operation. As the
latch end of the releasable member 28 wipes by
the latch 65 during a resstiing operation, the
force of the bimetal element might cause the tog-
gle 21—29 to slide toward the left which, upon
relatching, would decrease the latch overlap and
thus change the calibration of the trip device.
To overcome this tendency, a projection 75 en
the releasable member 29 is engaged by the han-
dle 47 to prevent leftward movement of the re-
leasable member 28 during the resefiing and re-
latching movement.

While the invention has been disclosed in ac-
cordance with the provigions of the patent
statues, it is to be understood that varicus changes
and modifications in the structural details there-
of may be made without departing from some of
the essential features of the invention.

I claim as my invention:

1. A circuit breaker comprising relatively mov-
able contact means, a switch member movable to
effect opening and closing of said contact means,
a releasable member having one end pivotally
connected to one end of said switch member, said
switeh member and said releasable member form-
ing a toggle, an overcenter spring connected to
said switch member and to said releasable mem-
ber, an operating handle movable to an “on” and
to an “off” position for effecting manual open-
ing and closing of said contact means, spring
means biasing the knee of said toggle against
said handle, and said handle when moved to
said “off” position moving the knee of said tog-
cle over center to permit said overcenter spring
to move said switch member to open position.

2. A circuit breaker comprising relatively mov-
able contact means, a toggle comprising a switch
member for opening and closing said contact
means and a releasable member operable when
released to effect opening movement of said
switch member, means pivotally connecting said
switch member and said releasable member to
form a knee pivot for said toggle, an overcenter
spring for operating said toggle, a manual op-
erating handle, spring means biasing the knee
pivot of said toggle against said operating han-
dle, cam means on said handle operable when
said handle is moved to the “off” position to en-
gage and move the knee pivot of said toggle over
center to permit said overcenter spring to move
said switch member to open position, and said
handle when moved to the “on” position engag-
ing and moving said switch member to the closed
position.

3. A circuit breaker comprising relatively mov-
able contacts, a toggle comprising a switch mem-
ber and a releasable member operable to open
and close said contacts, means forming a knee
pivot for said foggle pivotally connecting said
switch member and said releasable member, an
overcenter spring connected under tension be-
tween said switch member and said releasable
member and normally biasing said switch mem-
ber closed, an operating handle movable to an
“on” and an “off” position and having a cam
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suiface thereon, sbiihg fieans blasing the knee
plvot of Said toggle to an overset Position in en-
gagement with said ¢ath pertion, said handle
when moved to said “off” position ¢husine said
cam portion to Iove the knee pivet of said toggle
over center -against the bias of said spring to
permit-said overcéenter spring to move said switch
membetl to operi position. »

4. Acifeuilt breaker comprising rélatively miov-
able contacts, a togele compiising & iswiteh men-
ber and a releasable membét operable 1o open
and close said ‘contacts, tiip means Teleasably
restraining said 'réleas'a,ble membeéir and Table
to release ¥aid releasable member, msani form-
ing & kiiee pivos for §aid togele pivotally connéct-
ing said swit¢h mermber and said reléasable weri-
ber, an ovércenter spring ’(':‘éhn?_e‘é'téd under ten-
sion betweén said switch member ahd 'said reé-
leasable membei and normally biasing said
switch member ¢losed, an operating handle being
njovable to an “on” and an “off” position ana
having a ¢am surfiaceé théreon, a first Spring
means biasing thé knee pivot of said togglé to6 an
overset position in ehgagement with said eam
portion, said handle when moved to said “off”
position causirig $aid ‘eéam portion to miové the
knee pivot of said toggle over eenter to permiib
said overcenteér Spring to move said ‘switch mém-
ber to open position, and a seeond spring means
‘opetrable upon reléasé of said releasable member
to cause operation of said toggle and automatic
opening of said ¢ontaet means.

5. A circuit breaker comprising stationairy and
movable contacts, a paii 'of members pivotally

connected to form a toggle operable 1o open and -

close said contacts; an overcentey spring for 6p-
erating said toggle, one of said toggle meémbers
having said movable eontaét mounted théreon
for cooperating with said stationary contact, an
operating handle movable to an “on” and to an
“off” position, biasing means biasing said toggle
to an overset position in engagement with said
handle, said handle when moved to said “off”
position moving said toggle over center to effect
opening of said contacts, trip means releasably
restraining the other of said toggle members and
operable to release said other toggle member,
and spring means operable upon release of said
other toggle member to cause automatic opera-
tion of said toggle and opening of said contacts.
6. A circuit breaker comprising stationary and
movable contacts, a pair of members pivotally
connected to form a toggle operable to open and
close said contacts, an overcenter spring for op-
erating said toggle, one of said toggle members
having said movable contact mounted thereon
for cooperating with said stationary contact, an
operating handle movable to an “on” and to an
“off” position, biasing means biasing said toggle
to an overset position with the knee of said toggle
in engagement with said handle, said handle
when moved to said “off” position moving the
knee of said toggle over center to effect opening
of said contacts, trip means including a latch en-
gaging and releasably restraining the other of
said toggle members and operable to release said
other toggle member, and spring means operable
upon release of said other toggle member to cause
automatic operation of said toggle and opening
of said contacts, said handle when moved to said
“off” position engaging and resetting said other
toggle member, and means on said other toggle
member engageable by said handle to position
said other toggle member relative to said latch.
7. A circuit breaker comprising an enclosing
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hoising, statlondry and movablie contacts, a
togele Comptising a pair of members pivotally
‘cofinected ahd extending longitudinally in ‘said
housing, oné ‘of said togegle members cartying
said movable contact, an overcenter spring ¢on-
nected between said toggle members normally
biaking said contacts closed, an operating handle
separate ‘fiom said toggle and inovable to-an “off”
and to an “on” position, spiing ‘means biasing
said togge 16 an oversst position into engaserent
with said handle, movement of said handie to
said “off” position moving the knee of said toggle
over center to éffect opération of said toggle by
Stid ‘overceriter spring and opehing of said cop-
taets. .

8. A ¢ircuit breaker comprising an enclosing
housing, stationary and movable contacts, a
togsle comprising a contact carrying member
and a teleasable mémber pivotally connected to-
gethie¥ and disposed Substantially longitudinaily
in said housing,; ah overcenter spring connécted
between said togglé members for operating said
toggle, biasing méans biasing said toggle t0 an
overset position, an operating handle movable
to an “on” and to an “off” position and having
& pivot disposed adjacent the point of conhection
of Sald toggle members, said handle normaily
limiting the overset positioh of said toggle and
operable when imoved to said “off” position to
move said toggle over center and permit said
oveltenter sPring to operats said togsle and ‘open
said contacts, trip means réleasably restiaining
sald releasable toggle member and operable in
response to abmormal eirelit condition to Te-
lease said releasable toggle meémber, and spring
means ‘operable Upoh rélesse of said releasable
togele membelr to calse autoratic overcenter
movement of sald togglé and automatic opening
‘of gaid contdets.

9. A eiréuit bréaked comprising an enclosing
h‘qu‘sing, statiohaiy and »'r'nov'ablev ‘contacts, a
toggle comprising & ‘contact carrying member
and a releasable membeér pivotally connected to-
gether and disposed substantially longitudinaily
in said housing, ah overcenter spritig contiected
bebween 8aid togele members for ‘operating said
toggle, biasing means bidsing said toggle to @n
overset position, an operating handle movable
‘o an “on” and to an “off” position and having
pivot disposed adjacent the boint of connection
of said toggle members, said handle normally
limiting the overset position of said toggle and
operable when moved to said “off” position to
move said toggle over center and permit said
overcenter spring to operate said toggle and open
sald contacts, trip means releasably restraining
said releasable toggle member and operable in
response to abnormal circuit condition to release
sald releasable toggle member, and spring means
operable upon release of said releasable toggle
member to cause automatic overcenter movement
of said toggle and automatic opening of said con-
tacts, and said toggle members upon automatic
overcenter movement of said toggle engaging and
moving said handle to an intermediate indicat-
ing position.

10. A circuit breaker comprising relatively
movable contacts, a switch member having one
end supported on g laterally movable pivot and
movable about said pivot to open and close said
contacts, a releasable member, an overcenter
spring connected between sald switeh member
and said releasable member, a pivoted operating
handle having a pivot disposed adjacent the lat-
erally movable pivot for said switch member and
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movable to an “on” and to an “off” position, a
spring biasing the laterally movable pivot of said
switch member against said handle, said handle
when moved to the “off” position movihg the
laterally movable pivot for said switch member
overcenter relative to said overcenter spring to
permit said overcenter spring to move said switch
member to open position, and a portion of said
handle upon movement thereof to the “on” posi-
tion engaging and moving said switch member
to the closed position.

11. A circuit breaker comprising relatively
movable contacts, a switch member having one
end pivoted on a laterally movable pivot and the
other end movable about said pivot to open and
close said contacts, a releasable member, an
overcenter spring connected between said switch
member and said releasable member, a pivoted
operating handle having an eccentric portion ad-

jacent its pivot, a spring biasing the laterally 2

movable pivot of said switch member against said
eccentric portion of said handle, said handle
when moved to the “off” position moving the
laterally movable pivot of said switch member
overcenter to permit said overcenter spring to
move said switch member to open position, and
a portion of sald handle upon movement there-
of to the “on” position engaging said switch
member at a point near said other end to move
said switch member to closed position.

12. A circuit breaker comprising relatively
movable contacts, a switch member having one
end supported on a laterally movable pivot and
the other end movable about said pivot, said

switch member being movable to open and close i3

said contacts, a releasable member, a trip device
releasably restraining said releasable member,
said releasable member being positioned oppo-
site the pivoted end of said switch member in
the closed position of said breaker, an over-
center spring connected between said switch
member and said releasable member, a pivoted
operating handle movable to an “on” and to an
“off” position having a cam portion disposed ad-
jacent the pivot thereof, a spring biasing said
laterally movable pivot of said switch member
against said cam portion, movement of said op-
erating handle to said “off” position causing said
cam portion to move the laterally movable pivot
of said switch member overcenter to permit said
overcenter spring to move said switch member to
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open position, said trip device being operable in
response to overload currents to release said re-
leasable member, and spring means operable upon
release of said releasable member to actuate said
releasable member and cause automatic opening
movement of said switch member.

13. A circuit breaker comprising relatlvely
movable contacts, a switch member having one
end pivotally supported on a laterally movable
pivot, said switch member being movable about
said laterally movable pivot to open and close
said contacts, a releasable member, a trip device
releasably restrajning said releasable member,

_said releasable member being positioned opposite

the pivoted end of said switch member in the
closed position of said breaker, an overcenter
spring connected between said switch member
and said releasable member, a pivoted operating
handle movable to an “on” and to an “off” posi-
tion having a cam portion disposed adjacent the
pivot thereof, a spring biasing said laterally mov-
ing pivot of said switch member against said
cam portion, movement of said operating handle
to said “off” position causing said cam portion to
move the laterally movable pivot of said switch
member overcenter to permit said overcenter
spring to move said switch member to open posi-
tion, said trip device being operable in response
to overload currents to release said releasable
member, spring means operable upon release of
said releasable member to actuate said releasable
member and cause automatic opening movement
of said switech inember, and said handle having
spaced portions thereon, one of said portions be-
ing engageable with said releasable member to
reset said releasable member and the other of
said portions being engageable with said switch
member to move said switch member to closed
position.
JULIUS TOTH.
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