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My invention relates to electric switches or
circuit breakers, more particularly to trip-free
switches or circuit breakers which are manually
operable between open and closed circuit posi-

5 tions, and are automatically operable to open cir-
cuit position in response to predetermined cur-
rent conditions, and has for an object the pro-
vision of a simple, reliable, and inexpensive de-
vice of this character. - ' '
Various circuit breakers of this general type
have heretofore been proposed, many of which
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are to a large extent satisfactory for the pur-

poses intended. Something is yet to be desired,
however, in devices of this type which #4fe ex-
tremely reliable in their operation, which are’in-
expensive to construct, and which consist of a
minimum number of parts compactly arranged.
In carrying out my invention in one,form, I
provide a floating switch member having movable
‘20 pivot means, current-responsive latch means for
normally engaging the switch member; and snap-
acting toggle means for moving the pivot means so
as to operate the switch member between open
and closed circuit positions, the switch mem-
ber pivoting about the latch means. Biasing
means are also provided for rotating the switch
member about the pivot means to the open circuit
position when the switch member is released by
the current-responsive latch means on the oc-
currence of predetermined current conditions.
For a more complete understanding of my in-
vention, reference should now be had to the
drawing in which PFig. 1 is an elevational view,
partly in section, of a circuit breaker embodying
my invention; Figs. 2 and 3 are similar views
fllustrating the circuit breaker parts in dif-
_ ferent operating positions; and Pig. 4 is an ex-
ploded perspective view of the operating mecha-
nism of the circuit breaker shown in Fig. 1.
Referring now to the drawing, I have shown
my invention as applied to a circuit breaker hav-
ing a base 10 formed of suitable insulating ma-
terial on which is mounted a U-shaped frame i
which supports the operating mechanism. Sup-
ported on the base 10 adjacent the frame i,
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12, each of which supports at its outer end a
contact member 13 in a position to be engaged by
cooperating movable contacts 14 which are car-
ried on the opposite ends of a U-shaped. bridging
member 185, the bridging member 15 forming part
of a floating switch member, the construction and
operation of which will be fully described here-
inafter. In order to minimize rebound of the
contacts when the movable contacts {4 are oper-
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I provide & pair of flexible conducting members .

ated into engagement with the stationary con-
tacts 13, the conductors 12 are formed of resilient
material and are maintained slightly under ten-
sion when the circuit breaker is in its open cir-
cuit position by supporting members 16, as shown 5
best in Figs, 2 and 3. Although only one support- -
ing member 16 is shown in the drawing, it will be
understood of course that a separate supporting
member is provided for each of the resilient con-
ductors 12.

As shown best in Pig. 4, the bridging member
15 is carried on a supporting member T which
is secured to a framelike member (8 in any suit-
able manner, for example, by rivets 19, and is
insulated from the member 18 by suitable insulat-
ing plates 20. Adjacent its opposite end, the
framelike member {8 is provided with a cross-
portion 21 which is arranged to be engaged by a
latch 22 supported on the yoke portion of a )
U-shaped bi-metallic thermal element 23 (Fig. gq
4), each leg of the U-shaped thermal element
‘btihg secured to a terminal member 24, which

“terminal member is secured to the base 0,

Intermediate its ends, the floating switch mem-
ber which is formed by the frame 18 and the mem-~
ber 11 is provided with a crosswise extending
pivot pin 25, the opposite ends of which extend
into suitable slots 26 formed in the legs of the
U-shaped frame (1. :

Arranged between the sides of the member (8
and the legs of the U-shaped frame i1, I pro-
vide a pair of supporting toggle links 217 which
are provided with suitable apertures 28 through
which the ends of the'pivot pin 25 extend. Piv-
otally connected to the respective opposite ends |,
of the links 27, I provide a pair of bell-crank
levers 29, each of which is pivoted on a pin 30
which extends inwardly from one of the legs of
the U-shaped frame Ii. As shown, the bell-
crank levers 29 are connected together by a pin
31 to form a unitary structure, and it will thus
be apparent that the links 27 and 29 form a
togele . mechanism which supports and guides
the pivot pin 25 of the floating switch mem-
ber for movement along the slots 26. i

Pivotally mounted on a pin 32 which is su 45

ported on the outermost ends of the U-shaped
frame {1, I provide a substantially: U-shaped
operating lever 33, the yoke portion of which car-
ries a handle 34 formed of suitable insulating
material. As shown ‘best in Fig. 4, one leg of-
‘the U-shaped operating lever 33 extends beyond
the pivot point of the lever and is provided with
an inwardly extending finger 35 which carries a
suitable lug 36. As shown in Figs. 1, 2 and 8,
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when the operating mechanism of the ecircuit
breaker is assembled, the finger 35 on the oper-
ating lever extends inwardly through e slot 37
formed in one leg of the U-shaped frame [{, and
an over-cenfer spring 38 is provided, one end
of which is connected to the Iug 36 and the other
end of which engages the pin 3! carried by the
bell-crank levers 29. In order to provide for as-
sembly of the operating lever 33 relative to the
frame {1, the slot 37 may be formed with sufi-
cient width to permit the lug 8¢ to pass there-
through, or a suitable notch 39 (Figs. 1 and 3)
may be provided along one side of the slot 37
to permit passage of the lug 36 when the Snger 35
is inserted into the slot 37.

Each of the toggle links 27 is provided, as
shown, with an extending finger 48, and a suit-
able torsion spring 41, which surrounds the pivot
pin 25 between the opposite sides of the frame-
like member {8, is arranged with one end en-
gaging the framelike member §8 and the other
end engaging one of the fingers 40. Thus thé
switch member which carries the movable con-

tacts 04 is biased for movement in & counter-

clockwise direction, as viewed in the drawing,

about the pivol pin 25 and is normally main-

tained in the positions shown in Figs. 1 and 2
by engagement of the latch member 22 with the
cross-member 26.

It is now believed that a complete understand-
ing of my invention may be had from a de-
scription of the operation. It will be under-
stood of course that the circuit breaker may be
connected in an external circuit to be controlled

by connecting one of the flexible conductors 42 -

to an external terminal, and by connecting one
of the terminals 24 of the bi-metallic element
23 to a similar external ferminal, a suitable con-
ductor, not shown, serving to connect the other
flexible conductor i2 to the other terminal 24
of the thermal element. Thus when the cxrcmt
breaker is in its closed position shown in Sig. 1
a circuit is completed which extends from one
of the conductors 2 by way of the contacts 18
and {4 and the bridging member 15 to the other
flexible conductor, by way of the above-referred
to connection, not shown, to one terminal of
the thermeal element 23, and through the ther-
msgl element to the other one of the terminals 24,
In Fig. 1, the circuit breaker is shown in its

closed circuit position, in which position the.

spring 88 biases the crank levers 28 to the po-
sition shown, so as to maintain the pivot pin
25 in the extreme right-hand end of the slof
28, and the latch 22 restrains the switch mem-

-ber against rotation about the pivot pin 25 so

that the movable contacts 14 are held in engage-
ment with the stationary contacts 3. In order to
open the circuit breaker manually, it is necessary
only to move the handle 88 upwardly from the
position shown in Fig. 1 toward the position

‘shown in Fig, 2. As the handle 38 is moved

upwardly, the operating lever 83 rotates in s
counterclockwise direction about its pivet 32
and, accordingly, the finger 28 moves downe

wardly in the slot 37, so as to carry the spring

38 overcenter relative to the pivot pin 30. When
the line of action of the spring 3% passes across
the pivot pin 88, the biss on the kell-cranks 29
is reversed amd, accordingly, the bell-cranks 2§
are rotated in a clockwise direction from the
position shown In Fig. 1 to- the position shown
in Fig. 2. Rotation of the bell-cranks 29 to
this position is of course effective to move the
Iinks 27 in g left-hand direction and thus oper-~
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ate the switch member to the open-circuit posi-
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tion shown in Fig. 2, the pivot pin 25 moving
along the slot 26, and the switch member pivot-

ing about its point of engagement with the latch -

22. Reclosure of the circuit breaker may be ef-
fected simply by returning the handle 38 to the
position shown in Fig. 1, the spring 38 thereupon
passing overcenter in the opposite direction and
rotating the bell-cranks 28 so as to move the
links 27 and the pivot pin 25 to the position
shown in Fig. 1.

It will thus be seen that the crank lever 29
and the links 27 comstitute toggle means for
moving the pivot pin 25 along the slots 26. Al-
though in the embodiment of my invention shown,
the toggle does not move to a completely locked
position, it will be apparent that if it is desired

‘that the switch member be locked in its closed
circuit position, the links 2§ and 27 may be

so arranged that in the closed circuit position,
the pivotal ‘cennection therebetween will assume
a position directly in line with the pivot pins
25 and 30 when the circuit breaker is in its
closed circuit position,

It will now be assumed that the circuit breaker
is in its clesed-circuit position and that a cur-
rent flows through the circuit breaker of sufii-
cient magnitude and duration to cause the bi-
metallic thermal element 23 to flex to the po-

sifion shown in Fig. 3. This flexure of the bi~

metallic element withdraws the latch 22 from
engagement with the cross-member 2§ on the
floating switch member, and the switch member
is immediately rotated in a counterclockwise di-
recilon about the pivot 25 by the torsion spring
4f from the elosed circuit position shown in
Fig. 1 %6 the open-circuit position shown in
Fig. 3.

In “this open-circmt position, the supporting
member {7 which forms part of the foating
switch member engages a suitable stop pin 42
which extends crosswise between the legs of the
U-shaped frame {{, and in order to reclose the
circuit breaker after an automatic operation to
its open-circuit position, it is necessary only
to move the handle 34 from the position shown
in Fig. 3 to the off position shown in Fig. 2,
whereupon the overcenter spring 8 will operate
the toggle links 2% and 27 so as to move the
switch ‘member to the position shown iz Fig. 2.
As soon as the thermal element 23 has cooled
sufficiently to reengage the latch 22 with the
cross-member 2§, the circuit breaker may be re-
closed by operating the handle 84 from the po-
sition shown in Fig. 2 to the position shown in
Fig. 1.

While I have shown & particular embodiment
of my invention, it will be understood, of course,
that I do not wish to be limited thereto, since
many modifications may be made and I, there-
fore, contemplate by the appended claims to
cover any such modifications as fall within the
true spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States, is:
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1. A circuif bresker comprising & flosting -

switch member, movable pivot means for said

.member, curreni-responsive latch means nor-
mally engaging said switch member, & pair of

links, & movable pivot conmection joining said 7o

links to form g toggle, & connection between one
end of said toggle and said pivot means, spring
means for opersting said togsle with & snap ac-
tion to thereby move said pivot means between

two positions with & snep action whereby said 75
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switch member is pivotally moved about said
latch means bhetween open and closed circuit
positions, and a second spring means biasing

- said switch member for rotation about said pivot
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means to an open-circuit position upon release
of said latch means in response to predeter-
mined current conditions.

2. A circuit breaker comprising a floating
switch member, movable pivot means for sup-
porting said member intermediate its ends, cur-
rent-responsive latch means normally engaging
one end of said switch member, a pair of links,
a movable pivot connection joining said links
to form a toggle, a connection between one end
of said toggle and said pivot means, spring means
for operating said toggle with a snap action to
thereby move said pivot means between fwo
positions with a snap action whereby said switch
member is pivotally moved about said one end

‘between open and closed circuit positions, and

a second spring means biasing said switch member
for rotation about said pivot means to an open-
circuit position upon release of said latch means
in response to predetermined current condi-
tions. o

3. A circuit breaker comprising a floating
switch member, movable pivot means for said
member, a bi-metallic thermal element having
a latching portion abufttingly engaging said
switch member remote from said pivot means,
a pair of links, a movable pivot connection join-
ing said links to form a toggle, a connection
between one end of said toggle and said pivot
means, spring means operating said toggle with
a snap action for operating said pivot means
between two positions whereby said switch mem-
ber is pivoted about said latching portion of said
thermal element between open and closed cir-
cuit positions, and a second spring means bias-
ing said switch member for ‘rotation about said
pivot means to an open-circuit position, said
thermal element upon the occurrence of pre-
determined current conditions releasing said
switch member for movement about said pivot
means. ‘

4. A circuit breaker comprising a floating
switch member, a pair of links, a movable pivot
connection joining said links to form a toggle,
a fixed pivot for one end of said toggle, pivot
means connecting the other end of said toggle
to said switch member, means biasing said switch
member for rotation about said pivot means,
current responsive latch means normally en-
gaging said switch member for restraining said
member against rotation about said pivot means,
and means for operating said toggle to thereby
move said pivot means whereby said switch mem-
ber is pivotally moved about said latch means
between open and closed circuit position, said
current responsive latch means being arranged
to release said switch member for rotation about

‘said pivot means to an open circuit position in-

dependently of said toggle upon the occurrence
of predetermined current conditions.

5. A circuit breaker comprising a frame, a
floating contact lever having a pivot pin inter-
mediate its ends, guide means on said frame for
guiding said pivot pin, spring means biasing
said switch member for rotation ahout said pivot
pin, thermal means for releasably latching said
switch member against rotation about said pivot
pin, toggle means including a pair of links piv-
otally connected together and movable with re-
lation to each other to move said pivot pin along

-said guide means to operate said switch mem-
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ber between open and closed circuit positions
independently of said thermal means, and a sec-
ond spring means for operating said toggle means
with a snap action to snap said switch member
from each position to the other, said thermal
means being arranged to release said switch mem-
ber in response to predetermined current con-
ditions, whereupon said switch member rotates
about said pivot pin to an open circuit position
independently of said toggle means.

6. A circuit breaker comprising a frame hav-
ing a slot therein, a floating switch ‘member
having a pivot pin guided in said slot, toggle
means including pivotally connected links one
of which pivotally engages said pivot pin and
another of which is pivotally supported on said
frame, a torsion spring the respective ends of
which engage said one toggle link and said switch
member for biasing said swilch member for ro-
tation about said pivot pin, current responsive
means for releasably restraining said switch
member against rotation about said pivot pin,
overcenter spring means for rotating said other
toggle link about its pivot whereby said one tog-
gle link moves said pivot pin along said slot to
operate said switch member between open and
closed circuit positions, said current-responsive
means being arranged to release said switch
member upon the occurrence of predetermined
current conditions whereupon said torsion spring
operates said switch member to an open circuit
position.

7. A circuit breaker comprising a frame hav-
ing a guide slot therein, a floating switch mem-
ber having a pivol pin extending into said slot,
a bell-crank lever pivoted on said frame, a link
pivotally connected to one leg of said bell-crank
lever and to said pivot pin, means including a
torsion spring engaging said link and said switch
member for biasing said switch member for ro-
tation about said pivot pin, current-responsive
means releasably restraining said switch member
against rotation about said pin, means including
an overcenter spring connected to another leg
of said bell-crank lever for operating said bell-
crank lever to move said pivot pin along said
guide slot, whereby said switch member is op-
erated between open and closed circuit posi-
tions, said current-responsive means’ releasing
said switch member upon the occurrence of pre-
determined current conditions, whereupon said
torsion spring rotates said switch member about
said pivot pin to open circuit position.

8. A circuit breaker comprising a U-shaped
frame having guide slots in the opposite legs
thereof, a switch member nesting between said
frame legs and having a pivot pin extending into
said guide slots, said pivot pin being intermedi-
ate the ends of said switch member, toggle means
for moving said pin along said slot including
a first link ptvoted on said frame and a second
link conneected to said first link and to said pivot
pin, a pivoted operating lever, overcenter spring
means connected between said operating lever
and said first toggle link for operating said tog-
gle to move said pivot pin along said slot in
response to movement of said operating lever,
thermal means normally restraining one end of
said switch member against movement whereby
the other end of said switch member is operated
between open and closed circuit positions as said
pivot pin moves along said slot, and biasing means
for operating said switch member about said
pivot pin to an open-circuit position independ-
ently of said operating lever when said one end
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of sald switch member is relessed by seid
mal means. .

9. A circult bresker comprising a fosting
switch member, means pivotally supporting said
switch member intermediste its ends, said pivot

ther-

. means being mounted for limited mcvement in
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g direction substentially at right sngles to said
switch member so as to provide for movement
of said switch member between open and closed
circuit positions, means bissing said switch mem-
ber for rotation about said wivot means, current
responsive latch means normally engaging one
end of said switch member o secure sald switch
member against rotation about said pivot means,
and overcenter spring operating means connected
to said switch member for operating said switch

. member with & snsp action dbout said one end

between its open and closed circuit positions, said
current responsive latch means being arranged
to release said one end of said switch member
upon the occurrence of predetermined current
conditiohy whereupon said :switch member is

2,148,206

rotated by said biasing means about said pivet
means t0 an open circuit position. .

10. A circuit breaker comprising a current
carrying switch member, pivot means supporting
said switch member intermediate its ends, a
switch contact carried by one end of said switch
member, means biasing said switch member for

rotation about said pivot means tc an open cir- .

cuit position, a bimetallic thermal current re-
sponsive element having a latchjng portion nor-
mally engaging the other end of said switch mem-
ber to restrain said member against rotation
about said pivot means to said open circuit posi-
tion, & guide for said pivot means providing for
limited movement of said switch member about
sald other e¢nd as a pivot between open and
closed circuit positions, and overcenter spring op-
erating means connected to said switch member
for operating said switch member with a snap
action between sald open and closed circuit po-
sitions. .
DAVID HAYS.
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