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This invention relates to circuit breakers and
‘mare particularly :to circuit breakers which are
-manually operable to open and close the circuit
and :which are automatically operated to opesn
the circuit in response to abnormal ecircuit condi-
tions.

An.object of the invention:is to provide & cir-
cuit-breaker embodying a bimetallic switch mem-
‘ber which:is releasably held in the closed position
by a support member having one end releasahly
-engaging an -operating handle.

‘Another :object of the -invention is to provide
@ scircuit breaker -wherein a floating support
nember forms :an -operating connection between
a -breaker -operating handle and a bimetallic
:switeh :arm,

Another object of the inventien is to provide
a circuit breaker -having a solid current path
through the breaker withno braided or laminated
“flexible -connectors -or sliding current-carrying
joints.

Another object of the invention is to provide a

small, compact circuit breaker which is of simple
construction, reliable in operation and inexpensive
1o manufacture,
. The novel features that are.considered char-
-acteristic of the invention are set forth in par-
‘ticnlar in the appended claims, 'The invention
itself, -both -as to construction -and operation, to-
.gether with  additional objects and advantages
thereof, will be best understood from the follow-
ing detailed description thereof when read in
-econjunection:with the-accompanying drawing.

In said drawing:

Figure 1 is an elevational view, partly in sec-
tion ‘and with the cover . removed, of a circuit
breaker embodying the principles of the invention.

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

PFig. 3 is a fragmentary -sectional view taken
substantially along line ITI—IIT of Fig. 1 and
looking in the.direction.of the arrows.

Referring to .the drawing, the circuit bresker
comprises .a casing {1 .and a cooperating cover
plate 13 (a fragment.of which is shown-in Fig. 3)
Jboth of insulating material. A stationary contact
15 is mounted on g resilient terminal member 17
of .conducting material which extends through
.an opening in one.end wall of the casing. (I and

. has a terminal connector such as g serew 19 at
its outer end. .A movable switch member or arm
s21-constructed - of bimetallic material is secured
-at:one.end.to-the.inner.end of a resilient termi-
‘nal member:23-which:extends through an opening
-in the,other-end:wall of the casing {1 and has a
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.an opening 37 in the .casing 1.

-switch -membper 21

2

ferminal connegtor such as a screw 25 at its outer
end. The switch member 2! at its other end car-

‘zies a movable.contact:27 for cooperating with the
stationary contact 5. The switch member 21 is

normally biased open by the normal bias of the
vesilient terminal member 23 on which it is
mounted. Instead.of using a resilient member 23
the resilience of the switch member 21 may be

used for biasing the contacts open.

An .operating handle 31 of molded insulating
rial has opposed trunnions 33 molded in-
tagral therewith Whlch engage in suitable bear-
ing openings in the side wall of the casing {1 and
in the cover plate 13 to pivotally mount the han-
dle. The handle 31 extends outwardly through
The inner end
of the handle 34 is provided with.a proaectlon 39
having a surface 4i-which, in the closed position
of the ‘breaker, releasably engages the rounded
upper end of .a support member 43. .The sup-

port member 43 has an angular portion 45 the

end .of which normally engages the blmetalhc
‘to releasably restrain the
switch member in.closed -position. The support

‘member 43 is provided with a pair of spaced ears

41 (only one bemg shown) formed at right angles
thereto .and having elongated slots 49 thereon
through which extends a pin 51 suitably supported
in the side wall of the casing i1 and in the cover

Dplate 13. A spring 53 having one end connected to
the support member 43 and the other end adjust-

ably secured to a member 55 by means of a screw

_B7 biases the support member 43 in a clockwise

direction about the pin-51.

A U-shaped magnet yoke 59 (Figs. 1, 2 and 3)
is provided with projecting ends §i engaging in
openings.in the side wall of the casing 1{ and
the cover 13 (as clearly shown in Fig. 3) to rigid-
ly support the magnet yoke. An armature §3 is
rigidly mounted .on the bimetallic switch mem-
ber 2f. The legs of the U-shaped magnet yoke
are provided with sloping pole faces 65 which co-
operate with corresponding sloping faces ‘67 on
the armature 63, “The sloping faces are ar ranged
to permit one of the magnetic members to move

nto the others. ~This "has the advantage that
the air.gap is small but permits a relative large
movement between the two magnetic members.

In the closed position of the breaker the upper
end of.the support member 43 bears against the
projection 39 on the operating handle 31 and the
rounded end of the portion 45 of the support

-member. bears against the bimetallic switch arm
21,
:;member -tends -to .turn -the .support .member 43

One -ecomponent of .the bias .on ;the .switeh



2,680,285

3

upwardly and another comporent tends to ro-
tate the support member 43 counterclockwise
about the pin 51. In the closed position the up-
ward component is restrained by the engagement
of the end of the support member 43 with the
projection 39 of the handle and the bias of the
spring 53 is sufficient to hold the switch arm
21 in the closed position against the component
tending to rotate the support member 43. In
order to manually open the contacts 15—21, the
operating handle 31 is rotated clockwise from
the full line position to the “off” position shown
by dot and dash lines (Fig. 1). This movement
of the handle causes the projection 39 on the
handle to release the support member 43 where-
upon the biasing force of the resilient member
23 moves the switch member 21 to the open po-
sition and, aided by the spring 53 moves the sup-
port member longitudinally to the position shown
by dot and dash lines at 43¢ in Fig. 1.

The contacts are closed by reverse movement
of the handle 31 from the “off” position to the
“on” position. During this movement of the
handle 31 a cam surface 69 on the projection
39 engages the upper end of support member 43
and cams this member downwardly to move the
switch arm 2{ to the closed position.

The high expansion side of the bimetallic
switch member 21 is on the lower side so that
when the bimetal is heated in response to over-
load currents the contact end of the bimetal ele-
ment bends upwardly. Consequently, when the
bimetal element is heated in response to overload
currents below a predetermined value of, for in-
stance, ten times normal rated current, the bi-
metal element bends upwardly causing counter-
clockwise rotation of the support member 43
about the pin 51. During the early part of this
movement of the support member 43, the handle
31 rotates clockwise until the end of the sup-
port member 43 slips off of the surface 41 there-
on. As soon as the support member 43 is dis-
engaged from the projection 39 of the handle
the biasing force of the spring 23 as of the bi-
metal element 21 moves the support member 43
upwardly to the left of the projection 389 and
the spring 53 rotates the support member slightly
clockwise. This results in restoring the handle
to its “on” position.

During the early part of the tripping move- *

ment and until the support member 43 is dis-
engaged from the projection, the contacts are
maintained closed by the resilient spring mem-
ber 171 which causes the stationary contact 15
to follow in engagement with the movable con-
tact until the support member 43 slips off of the
surface 41 on the handle projection 39. At this
time the contacts are opened with a snap action.

Should the handle be held in the closed po-
sition during the occurrence of an overload cur-
rent, the force of the thermal binding of the
bimetal element 21 would overcome the function
between the rounded upper end of the support
member 43 and the surface 41 on the handle
projection 39 and cause counter-clockwise rota-
tion of the support member until the support
member is disengaged from the handle.. The
switch member would then move to the open po-
sition with a snap action.

In the closed position of the breaker where the
handle opposes the upward component of the
force on support member 43, the spring 53 has
sufficient force to maintain the support member
in the position shown in full lines in Fig. 1 against
the normal bias of the resilient member 23.

[

10

20

25

30

35

40

: 4
With the parts in the positioh shown in Fig. 2,
however, the spring 53 alone is unable to over-
come the bias of the resilient member 23 and
move the parts to the closed position.

In order to close the contacts following an
automatic opening operation, it is necessary to
move the handle 31 in a clockwise direction from
the position as shown in Fig. 2 to the “off” po-
sition indicated in Fig. 1. This movement of
the handle causes the projection 39 to move over
to the left of the support member to the posi-
tion shown by dot and dash lines in Fig. 1, where-
upon the spring 53 moves the support member
43 to the position shown in dot and dash lines
in Fig. 1. The switch member 2{ is then moved
to the closed position by counter-clockwise move-
ment of the handle back to the “on” position
at which time the cam surface 69 engages the
end of the support member 43 and cams it down-
wardly to move the switch member 21 to the closed
position.

The circuit breaker is opened instantaneously
in response to overload currents above the pre-
determined value of, for instance, ten times nor-
mal rated current or short circuit currents by
means of the electromagnet §39—63. Upon the
occurrence of such an overload or short circuit
current, the electromagnet is energized by the
current fiowing in the bimetallic switch member
2¢ and the fixed magnet yoke 59 attracts the
armature §3 instantaneously moving the bimetal-
lic switch member 21 to the open position. This
movement of the switch member 24 causes coun-
ter-clockwise movement of the support member
43 and release of the support member from the
handle 31. The parts then assume the positions
in which they are shown in Fig. 2.

The contacts are closed following an electro-
magnetic opening operation in the previously de-
scribed manner by first moving the handle 34 to
the reset position and then to the “on” position.

The invention provides a circuit breaker of
simple and rugged construction having a mini-
mum number of parts which are mounted in the
casing by merely laying the parts in grooves or
recesses in the casing and without the use of any
frame other than the casing itself. The breaker
has a solid current path therethrough without
the use of flexible conductors. The bimetallic
switch member acts to trip the breaker open after
a time delay and electromagnetic means is pro-
vided to instantaneously trip the breaker. The
circuit breaker is trip-free of the operating
handle.

While the invention has been disclosed in ac-
cordance with the provisions of the patent stat-
utes, it is to be understood that various changes
in the structural details and arrangement of parts
thereof may be made without departing from
some of the essential features of the invention.

We claim as our invention:

1. A circuit breaker comprising a stationary
contact, a switch member of bimetallic material
biased open and movable to open and close the
circuit, means resiliently mounting one end of
said switch member, a movable contact on the
other end of said bimetallic switch member for
cooperating with said stationary contact, an oper-
ating handle movable to an open position and to
a closed position, a support member disposed be-
tween said handle and said bimetallic switch
member for normally restraining said switch
member in closed position, fixed means mounting
said support member for pivotal and longitudinal
movement, and said bimetallic switch member
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bending in responise ‘to overload clitrents to-cause
pivotal ‘movernent -of said -support ‘member about
said fixed support means to ‘a ‘position to permit
opening movement of said'switch member free-of
said handle.

2. A circuit breaker comprisitig a stationary
cohtact, a switch member ‘of bithetallic material
movable to open and close the -cireuit, resilient
rieans mounting one ‘end of said switch ‘member
and biasing said switch member to open posi-
tigh, a movable contact on the ‘other ‘end of said
Bimetallic ‘switch méember for ‘coopetrating ‘with
said stationary-contact, ah‘operating handle mov-
able to an Open position and to a closed position,
a sunport member Teleasably ‘engaging said
handle and engaging said bimetallic switeh meih-
ber, fixed mears moutiting said ‘support member,
sdid ‘support ember being iblinted for ‘pivotal
and ‘longitudinal moverment about said fxed
mountlng ‘meatis, movemeérit ‘of said handle to
said open position permitting lohgitudinal move-
ment of sald support member .to permlt said’ resﬂ-

berto open posmon and thermal bendmg of said
bimetallic switch thember causing ‘pivotal and
Iohgitudinal ‘thovermetit of “said support ‘member
abolut Said fixed medns to Permit said resilient
means to move Said binetallic switch member 1o
opén positicn.

3. A circuit breaker ¢omptrising stationary con-
tact means, a bimstallic sWitch member biased
‘opén and movable to open and ¢close the circuit,
fixedly mounted résilient teans mgititing che
end of said switch member, niovable contact
medns on the other énd of said bilmetallic switeh
‘member for cooperating with said stationary con-
tact means, an’ operating handle movable to an
‘opén position and to a closed position, a support
‘member between said handle and said bimetallic
switch member normally restraining said switch
member in closed position, moveimetit of said
handle to opeh position releasing said suppost
member from said handle to permit movement of
saud “support member to one position fo permiit
‘opening movement of said bimetallic switch mem-
ber, “and thermal bendmg of sald ‘bimetallic
switeh meniber
rents pivotally moving said support member to
another position to effect opening movement of
said swztch member free of said handle.

4, A 01rcu1t breaker .comprising a stationary
contact, a switch member-of bimétallic material
biased open and movable to" open and close the
circuit, a movable contact on said bimetallic
switch member for cooperating with said 'sta-
tionary contact, an operating handle movable to
an open podsition and to a ‘closed position, a sup-
port ‘member disposed between said handle and
‘said bimeballic -switeh -member ‘for normally re-
‘straining -said switch -member in closed position,
said -handle releasably engaging said ‘support
‘fiember, -fixed means ‘mounting said support
member for pivotal and longitudinal movement,
movement of said handle to said open position
eifecting longitudinal movement of said support
member to permit opening movement of said bi-
metallic switch member, and thermal bending of
sald bimetallic switch member pivotally moving
said support member about said fixed mounting
means to permit opening movement of said bi-
metallic switch member free of said handle,
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5. A circuit breaker comprising a stationary .

contact, a bimetallic switch member biased open
and movable 1o open and close the circuit, a mov-
able contact on said bimetallic switch member for

75

6
doeperating with -$8id stationafy contset, an op-
erating handle movable to ‘anh Open position and
tb 'a closed position to-effect -opening -and -closittg
movement -0f said bimétallic -switch member, a
support imember having ‘one end -engaging :said
bimetallic switch member and the other end re-
leasably engaging -said ‘handle for normally re-
straining said bimetallic ‘switch mémber in closed
position, said handle ‘whenh moved ‘o ‘said -open
position -effecting release of said support ‘mem-
bei -from said handle to ‘permit movement-of said
bimetallic switch ‘member to ‘open ‘position, ther-
sl bending of said bimetallic ‘switch member in
Tresponse to ¢verload currents helow ‘a predeter-
wined value pivotally moving said support mem-
ber to a ‘position to permit opening movement -of
said bimetallic switch mémber, electroresponsive
mieans comprising a fixedly mounted magnet yoke
and an armature mounted on said bimetallic
switch member to be energized by currents flow=«
ing in said bimetallic switch member, and said
electroresponsive means being operable ‘when ‘en=
ergized by overload currents -above said predster=
miined value to instantaneously move said sup=
port member angd permit movement of said bi-
metallic switch member to said open position.

6. ‘A circuit breaker ‘comprising a bimetallic
switch member biased to open position and mov~-
able to open and close the -circuit, an -operating
handle movable to ‘an open position and ‘to ‘a
closed position, ‘'a support member engaging said
operating handle and ‘said bimetallic -switch
member, fixed means mounting ‘said support
member for pivotal ‘and longitudinal movement,
biasing means biasing ‘said ‘support ‘member to ‘a
position where it ‘normally restrains said bi-
metallic switch member in closed ‘position, move-
ment of ‘said ‘operating handle to said ‘open posi-
tion permitting longitudinal movemernt of said
support member to permit-opening ‘movement of
‘said ‘bimetallic switch memniber, ‘and thermal
bending ‘of said bimetallic switch ‘member piv-
otally moving said ‘support member gbout ‘said
fixed ‘mounting means and against the bias of
said ‘biasing means to permit opening movemernt

of said bimetallic switch membéer.

7. A ‘circuit breaker comprising a ‘bimetallie
switch'member biased to ‘open position and mov-
able to open and close the circuit, -ah operating
handle movable to an open position ‘and to ‘a

‘closed position, a support member engaging said
‘operating handle and said bimetallic -switch

member, means mounting ‘said “support ‘member
for pivotal and longitudinal movement, biasing
means biasing said support member to 'a position

‘where it normally restrains gaid bimetallic switeh

member in ‘closed position, ‘moVvemernt -of “said
operating handle to said open position permitting
longitudinal movement of said ‘Support member
and opening movement of said bimetallic switch

‘member, and thermal bending of ‘said bimetallic

switch member pivotally moving ‘said support

‘member-against ‘the bias of said biasing means

to permit opening ‘movetnent -of said bimetsllic
switch member, and adjusting means for adjust-
ing said biasing means to vary the thermal trip-~
ping point of said breaker.

8. A circuit breaker comprising a bimetallic
switch member biased open and movable to open
and close the circuit, an operating handle mov-
able to an open position and to a closed position,
a support member engaging said operating handle
and said bimetallic switch member, means
mounting said support member for pivotal and
longitudinal movement, biasing means biasing
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sald support tember to a position to normally
restrain said bimetallic switch member in closed
position, movement of said operating handle
effecting longitudinal movement of said support
member to permit opening movement of said bi-
metallic switch member, thermal bending of said
bimetallic switch member in response to overload
currents below a predetermined value causing
pivotal movement of said support member
against the normal bias of said biasing means to
permit opening movement of said bimefallic
switch member free of said handle, adjusting
means for adjusting said biasing means to vary
the thermal tripping point of said bimetallic
switch member, and electroresponsive means
operable in response to overload currents above
said predetermined value to cause pivotal move-
ment of said support member and instantaneous
movement of said bimetallic switch member to
open position.

9. A circuit breaker comprising a stationary
contact, a bimetallic switch member movable to
open and close the circuit, a movable contact on
one end of said bimetallic switch member co-
operating with said stationary contact, resilient
means mounting the other end of said bimetallic
switch member and biasing said bimetallic switch
member in opening direction, an operating
handle movable to an open position and to a
closed position, a support member having one
end releasably engaging said handle and the
other end engaging said bimetallic switch mem-
ber, spring means biasing said support member
to a predetermined position to normally hold
said bimetallic switch member in closed position,
said resilient means in said predetermined posi-
tion of said support member biasing said bi-
metallic switch member about said support mem-
ber to provide contact pressure, movement of
said handle to the open position releasing said
support member and causing movement of said
support member to one position to permit said
resilient means to move said bimetallic switch
member to open position, and thermal bending
of said bimetallic switch member pivotally mov-
ing said support member to another position to
permit said resilient means to move said bi-
metallic switch member to the open position.

10. A circuit breaker comprising a stationary
contact, a bimetallic switch member having a
movable contact on one end thereof and movable
to open and close the circuit, resilient means
mounting the other end of said bimetallic switch
member and biasing said switch member in open-
ing direction, an operating handle movable to an
open position and to a closed position, a support
~ member having one end engaging said bimetallic
switch member and the other end releasably en-
gaging said handle to normally restrain said
bimetallic switch member in closed position, said
resilient means in the closed position of said
breaker biasing said bimetallic switch member
about said one end of said support member to
provide contact pressure, and thermal bending
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of said bimetallic switch member disengaging
said support member from said handle and mov-
ing said support member and said handle to a
position to permit said biasing means to move
said bimetallic switch member to open position
free of said handle.

11. A circuit breaker comprising a stationary
contact, a switch member of bimetallic material
biased open and movable to open and close the
circuit, a movable contact on said bimetallic
switch member for cooperating with said sta-
tionary contact, an operating handle movable to
an open position and to a closed position, a sup-
port member releasably engaging said handle
and engaging .said bimetallic switch member for
normally restraining said switch member in
closed position, fixedly mounted means support-
ing said support member for pivotal and longi-
tudinal movement, said bimetallic switch mem-
ber bending in response to overload currents to
pivotally move said support member about said
fixedly mounted means and disengage said sup-
port member from said handle to permit open-
ing movement of said switch member free of
said handle, and resilient means supporting said
stationary contact to. maintain said stationary
contact in engagement with said movable con-
tact during thermal bending of said bimetallic
switch member and until said support member is
released from said handle,

12. A circuit breaker comprising a stationary
contact, a bimetallic switch member biased open
and movable to open and close the circuit, a
movable contact on said bimetallic switch mem-
ber for cooperating with said stationary contact,
an operating handle movable to an open position
and to a closed position, a support member dis-
posed between said handle and said bimetallic
switch member and releasably engaging said
handle for normally restraining said switch
member in closed position, movement of said
handle to said open position effecting longitudi-
nal movement of said support member to permit
opening movement of said bimetallic switch
member, thermal bending of said bimetallic
switch member pivotally moving. said support
member and  disengaging said support member
from said handle to permit opening movement of
said bimetallic switch member free of said
handle, and resilient means supporting said
stationary contact to maintain said stationary
contact in engagement with said movable con-
tact at least during thermal bending of said bi-
metallic switch- member.
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