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This invention relates to thermal circuit
breakers for controlling lighting and moderate
power circuits, and particularly to ambient tem-
perature compensation of the thermal trip de-
vice,

An object of the invention is to provide a cir-
cuit breaker embodying an improved thermally
and magnetically responsive trip device includ-
ing a temperature compensating trip member
wherein the temperature compensating trip
member and the magnetically responsive means
are supported entirely on the thermally respon-
sive element. ’

Another object of the invention is to provide
a circuit breaker embodying an improved ther-
mally and magnetically responsive trip device
having the itrip member and the magnetically
responsive means supported entirely on the ther-
mally responsive element wherein the trip mem-
ber comprises an ambient temperature compen-
sating element.

Another object of the invention is to provide
a circuit breaker embodying an improved trip
deviece that is simple, reliable in operation and
inexpensive to manufacture.

The nuvel features that are considered char-
acteristic of the invention are set forth in partic-
ular in the appended claims. The invention it-
self, however, both as to structure and operation,
together with additional objects and advantages
thereof, will be best understood from the follow-
ing detailed description thereof when read in
conjunction with the accompanying drawing.

In said drawing:

Figure 1 is a side elevational view, with the
cover plate broken away and partly in section, of
a circuit breaker embodying the principles of the
invention;

Fig. 2 is a fragmentary elevational view of
the trip device showing the bimetal elements de-
flected in response to a predetermined rise in am-
bient temperature,

Referring to Fig. 1 of the drawing, the circuit
breaker comprises generally, a housing I{ and a
cover plate 13 therefor, most of which is shown
broken away, both being constructed of molded
insulating material, stationary contact means 15,
movable contact means 11, an operating mech-
anism 9 and a trip device 21.

The stationary contact 15 is rigidly secured to
the inner end of a multi-angular terminal mem-
ber 23 which is seated in an angular slot 25
molded in the housing Il. The outer end of the
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terminal 23 is provided with a connecting means -

21 for connecting the terminal 23 in an electric

9 Claims. (CL 200—388)

circuit. At the opbosite end of the housing H is
a terminal 29 which, at its inner end, supports
the trip device 21 (to be described later) and
which is provided with a connecting means 31 at
its outer end for connecting the terminal in an
electrie circuit. .

The movable contact 1T is rigidly secured on
the free end of a U-shaped switch arm 37 having
its legs 57 supported in recesses in the legs 55 of a
U-shaped operating lever 35 of molded insulating
material. The operating lever 35 is bpivotally
supported by means of trunnions 47 molded in-
tegral therewith and mounted in an opening in
the housing {1 and a companion opening in the
cover plate 13. An overcenter operating spring
39 is connected under tension between the bight
of the switch arm 37 and a releasable carrier 33
pivoted on a pin 41 supported in companion
openings in the housing 11 and the cover plate
13. :

The operating lever 35 is provided with an in-
tegral operating handle 48 extending through an
opening 51 in the housing If. The operating
lever is also provided with an arcuate membey
53 integral therewith cooperating with the hous-
ing i1 to substantially close the opening 5{ in all
positions of the handle 49. The switch arm 317
ig electrically connected by means of a flexible
connection 59 to one end of a tripping bimetal
element 45 forming a part of the trip device 21
which is suitably secured, preferably by welding,
to the inner end of the terminal 28.

The switch arm 37 is operated to manually

.open and close the contact means by manipula-

tion of the handle 49. Movement of the handle
in a clockwise direction carries the legs 51 of the
switch arm 37 across to the left of the line of
action of the operating spring 39 which then
biases switch arm to the open position and
causes movement of the switch arm to the open
position with a snap action.

The contacts are manually closed by reverse
operation cf the handle 49. Counterclockwise
movement of the handle 49 from the “off” posi-
tion to the “on” position moves the legs 51 of
the switch arm 37 across to the right of the line
of action of the operating spring 39 which, there-
upon, acts to close the contacts with a snap
action. :

The circuit breaker is adapted to be tripped
open instantaneously in response to overload cur-
rents above a predetermined value, or short cir-
cuit currents, and after a time delay in response
to lesser overload currents below the predeter-
mined value by means of the trip device 21.
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Operation of the trip device 21 releases the car-
rier 33 whereupon the overcenter spring 39 moves
the carrier clockwise about pivot 41, moving the
line of action of the overcenter spring 39 to the
right of the center line of the switch arm
37. The spring 39 then acts to move the switch
arm 37 to the open position with a snap action.
The movement of the carrier 33 is arrested by
its engagement with a projection 61 integral with
the housing 1.

Before the contacts can be closed following an
automatic operation, it is necessary to reset and
relatch the mechanism. This is accomplished by
moving the handle 49 clockwise to the full “off”
position during which movement the legs 55 of
the operating lever 35 engage a pin 83 in the
carrier 33 and move the carrier counterclock-
wise about its pivot 41, Near the end of the
counterclockwise movement, the free end of the
carrier 33 wipes by a latch member 67, slightly
flexing a compensating bimetal element 689.
Thereafter, the switch arm is moved to close
the contacts t5—I117, in the previously described
manner, by movement of the handle 49 counter-
clockwise to the “on” position.

The trip device 21 comprises the tripping bi-
metal element 45 connected by means of the
flexible connection 59 to the switch arm 37, the
ambient temperature compensating bimetal ele-
ment 45, the latch member 67 and an electro-
magnet comprising a channel-shaped magnetic
member 63 and a movable magnetic member 65.
The terminal 29 is secured to the adjacent end
wall of the housing {1 by means of a screw Ti
and the tripping bimetal element 45 is rigidly
secured by suitable means, such as welding, to
the upper inner end of the terminal 29. Just
below the point of attachment of the bimetal
element 45 to the terminal 29 the bimetal element
45 is formed inwardly at right angles and then
downwardly for a short distance substantially
parallel to the terminal 29 to form a flat surface
to which the ambient temperature compensating
bimetal element 69 is secured. The compensat-
ing bimetal element 69 is secured to the tripping
bimetal element 45 by welding or, as shown, by
means of a rivet 13. Below the point of con-
nection of the compensating bimetal element
63 to the tripping bimetal element 45, the latter
extends downwardly at a slight angle to the
terminal 29. The lower end of the compensating
bhimetal 69 is looped as shown at 75 and the up-
wardly extending end thereof indicated at 16 car-
ries an insulating button 77 for insulating the
free end of the tripping bimetal element 45 from
the free end of the compensating bimetal 69.

The magnetic member 63 is rigidly mounted
on and surrounds three sides of the tripping
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bimetal element 45 and the magnetic member 65

is rigidly secured to the compensating . bimetal
element 69 by means of a rivet 81 which also
serves to secure the latch member 67 to the bi-
metal element 69. As shown in the drawing, the
latch member 67 normally engages and restrams
the.carrier 33 in operative position.

With normal rated current flowing through
the tripping bimetal 45 the magnetic member 63
is not sufficiently energized to attract the mag-
netic member 65. Upon the occurrence of an

overload current above the rated current but

below a predetermined value of, for instance
1000% of normal rated current, the tripping bi-
meta] 45 is heated by the current fiow therein and
deflects moving its free end toward the right.
As the tripping bimetal deflects, it engages the
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insulating button 17 and moves the lower end of
the compensating bimetal element 69 in the same
direction and causes thedatch 67 to release the
carrier 33 whereupon the operating mechanism
funections in the previously deseribed manner to
automatically open the contacts.

Upon the occurrence of a heavy overload cur-
rent on short circuit current of, for example,
1000% or more of rated current, the current
flowing through the tripping bimetal element 45
energizes the magnetic member 63 sufficiently to
instantaneously attract and operate the arma-
ture 68 which flexes the compensating bimetal
element, 69 toward the right releasing the carrier
33 and effecting substantially instantaneous
opening of the breaker contacts.

The tripping bimetal 45 and the compensating
bimetal 69 are electrically insulated from each
other by an insulating element 19 disposed there-
between at their point of attachment. The high
expansion side of the tripping bimetal 45 is on
the left and the high expansion side of the com-
pensating bimetal 69 is on the right and on the
inside of the looped portion 15 thereof. Conse-
quently, the bimetal element 45 and hody of the
bimetal 69 are disposed to deflect away from
each other in response to an increase in ambient
temperature, but, since the high expansion side
of the bimetal 69 is on the inside of the loop 75,
this portion of the bimetal 68 will tend to

straighten out and the free end thereof, which
carries the insulating button 77, will move toward
the right -or in the same direction as tha free
end of the tripping bimetal 45, thus allowing the

5 tripping bimetal 45 to deflect slightly farther

before tripping. The trip device is shown in
Fig. 2 with the bimetal elements 45 ad 69 de-
flected in response to. heating by a predeter-
mined rise in ambient temperature. It will be
seen by reference to Fig. 2 that the vertical body
of the compensating bimetal 69 has deflected
slightly to the left causing a slight increase in
the latch overlap while the free end 16 of the
compensating bimetal 69 has deflected to the

5 right an extent slightly greater than the deflec-

tion of the free end of the tripping bimetal 45.
The thermal tripping time of the circuit breaker
for a given value of overload current will, there-
fore, be the same regardless of changes in am-
bient temperature.

Adjusting means is provided whereby the trip-
ping point of the thermal trip may be varied
without varying the magnetic air gap of the mag-
netic members. The adjusting means comprises
an adjusting screw 85 threadedly engaging the
uprer end of the terminal 29 and having its
rounded head bearing against a concave seat in
the housing I1. An access opening 81 in the
housing {1 permits the insertion of a suitable tool
for turning the screw 85 to thereby adjust the

.trip device. The opening 81 may be sealed after

adjustment to prevent tampering by unauthor- -

‘ized persons.

The invention provides a circuit breaker of
few parts and simple and inexpensive construc-
tion having an improved trip device wherein all
of the elements are mounted at a single point on
one of the terminals of the breaker, the electro-
magnetic trip device and the compensating bi- .
metal element being mounted entirely on the
tripping bimetal element. By this construction
the magnetic trip value is not affected by ad-
Justment of the thermal trip element. By loop-
ing the free end of the compensating bimetal
around the free end of the tripping bimetal with
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the high-expansion sides of the bimetal elements
facing each other and mounting the latch on the
compensating bimetal, the free end of the com-
pensating bimetal element deflect in the same
direction as the free end of the tripping bimetal
and the latch overlap is varied according to
changes in ambient temperature. This results in
approximately the same tripping time for an
overload current of given value regardless of the
temperature of the surrounding atmosphere.

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,
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 having relattvely movable
contact means and operating mechanism there-
for, a trip device comprising a bimetal trip ele-
ment having one end fixedly mounted and heated
in response to the current of the circuit, an am-
bient temperature responsive bimetal elemeng
having one end rigidly mounted adjacent the
fixedly mounted end of said current responsive
bimetal element and extending along one side
of said current responsive bimetal element for
compensating said current responsive bimetal
element for changes in ambient temperature, one
of said bimetal elements having a portion dis-
posed adjacent the other side of the other of
said bimetal elements, latch means on said am-
bient temperature responsive bimetal element
engaging and releasably restraining said op-
erating mechanism, and said current responsive
bimetal element deflecting when heated a pre-
determined amount in response to overload cur-
rents to operate said ambient temperature re-
sponsive bimetal element and cause said latch
means to release said operating mechanism.

2. A circuit breaker having relatively mov-
able contact means and operating means there-
for releasable to effect automatic opening of said
contact means, a trip device comprising a cur-
rent responsive bimetal trip element heated in
response to the current of the circuit, an am-
bient temperature responsive bimetal element
carrying a latching surface and having its high
expansion side disposed adjacent the high ex-
pansion side of said current responsive bimetal
trip element, said ambient temperature bimetal
element having an abutment at the low expan-
sion side of said current responsive himetal ele-
ment so that said latching surface and said am-
bient temperature bimetal element are moved
bodily by said current responsive bimetal trip
element as it engages said abutment upon bend-
ing in response to overload currents.

3. A circuit breaker having relatively movable
contact means and means releasable to effect
automatic opening of said contact means, a trip
device comprising a current responsive bimetal
element having one end rigidly supporfed, an
ambient temperature responsive bimetal element
having one end rigidly supported on said cur-
rent responsive bimetal element adjacent the
rigidly supported end thereof, said bimetal ele-
ments having their high expansion sides dis-
posed adjacent each other and said ambient
temperature responsive bimetal element having
an abutment disposed adjacent the low expansion
side of said current responsive bimetal element,
latch means on said ambient temperature re-
sponsive bimetal element releasably restraining

said releasable means, said current responsive
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bimetal element deflecting when heated a pre-
determined amount in response to overload cur-
rents to engage said abutment and flex said
ambient temperature responsive bimetal element
to cause said latch means to release said re-
leasable means.

4. A circuit breaker having relatively movable
contact means and means releasable to effect
automatic opening of said contact means, a trip
device comprising a current responsive bimetal
element having one end rigidly supported, an
ambient temperature responsive bimetal -ele-
ment having one end rigidly supported on said
current responsive bimetal element adjacent the
rigidly supported end thereof, said bimetal ele-.
ments having their high expansion sides dis-
posed adjacent each other and said ambient

. temperature responsive bimetal element having
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an abutment disposed adjacent the low expan-
sion side of said current responsive himetal ele-
ment, latch means on said ambient tempera-
ture responsive bimetal element releasably re-
straining said releasable means, said current
responsive bimetal element deflecting when
heated a predetermined amount in response to
overload currents below a predetermined value
to engage said abutment and flex said ambient
temperature responsive bimetal element to cause
said latch means to release said releasable means,
electroresponsive means comprising a pair of
magnetic members one mounted on said current
responsive bimetal element and the other
mounted on said ambient temperature respon-
sive bimetal element, said electroresponsive
means being energized in response to overload
currents above said predetermined value to flex
said ambient temperature responsive bimetal
and cause said latch means to instantaneously
release said releasable means. ’

5. A circuit breaker including relatively mov-
able contacts, a releasable member operable when
released to effect opening of said contacts, trip
means including a circuit responsive bimetal
element electrically connected to be traversed

5 by current, electroresponsive means comprising

a pair of magnetic members on opposite sides
of said current responsive bimetal element, one
of said magnetic members being mounted on said
current responsive bimetal element and ener-
gized by current flow therethrough, both of said
magnetic members being movable, an ambient
temperature responsive bimetal element for com-
pensating said current responsive bimetal ele-
ment for changes in ambient temperature and
having a portion thereof movablée to effect re-
lease of said releasable member, one of said bi-
metal elements having an abutment disposed
adjacent the low expansion side of the other
of said bimetal elements the other of said mag-
netic members being mounted on said ambient
temperature responsive bimetal element and
movable magnetically toward said one magnetic
member and causing bending movement of said
ambient temperature responsive bimetal element
against its normal bias to the point where said
portion of said ambient temperature responsive
bimetal element causes release of said releas-
able member, said other magnetic member being
movable upon thermal bending of said current
responsive bimetal element and said bending of
said current responsive bimetal also causing
movement of said portion of said ambient tem-
perature responsive bimetal element to release
said releasable member. .

6. In a circuit breaker having relatively mov-~
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sble contacts and a member releasable to effect
opening of said contacts, a trip device for effect-
ing release of said releasable member compris-
ing a current responsive bimetal element, an
ambient temperature responsive bimetal ele-
ment, having one and rigidly secured to one side
of said current responsive bimetal element and
having its free end formed o engage the opposite
side of said current responsive bimetal element,
the high expansion side of said bimetal elements
being disposed adjacent each other to compen-
sate said trip device for changes in ambient tem-
. perature, latch means on said ambient tempera-
ture responsive bimetal element normally re-
straining said releasable member against opera-
tion, said current responsive bimetal element
when heated a predetermined amount in re-
sponse to overload currents below a predeter-
mined value moving said ambient temperature
7esponsive bimetal element to cause release of
said releasable member, and electroresponsive
means supported by said current responsive bi-
metal element and operable when energized in
response to overload currents above said pre-
determined value to flex said ambient tempera-
ture bimetal element against its normal bias and
instantaneously release said releasable member.

7. In an automatic electric circuit breaker
having separable contact means and means re-
leasable to effect separation of said contacts,
current responsive means for effecting release
of said releasable means upon passage of an
overload current through said circuit breaker
comprising a current responsive bimetallic mem-
ber heated in response to the flow of current
through said breaker, a magnetic yoke supported
upon said current responsive bimetallic member
and energized in response to the flow of current
through said breaker, an armature member also
supported upon said current responsive bimetal-
lic member and adapted to be attracted to said
yoke upon the occurrence of an overload current
of sufficient value, an ambient temperature re-
sponsive bimetallic element for compensating
said current responsive bimetalic element for
changes in ambient temperature, said ambient
temperature responsive bimetallic element hav-
ing a lateching surface engageable by said releas-
able means, a3 main portion of said ambient tem-

perature responsive bimetallic element being dis-

posed on the high expansion side of said current
responsive bimetallic element and having an
abutment at the low expansion side of said cur-
rent responsive bimetallic element so that the
latching surface and said ambient temperature
responsive bimetallic element are moved bodily
by said current responsive bimetallic element as
it engages said abutment upon flexing in re-
sponse to the passage of moderate overload cur-
rents, said armature moving said latching sur-
face and said ambient temperature responsive
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bimetallic element relative to said current ré«
sponsive bimetallic element as said armature is -
attracted in response to heavy overload and short .
circuit currents.

8. A circuit breaker having relatively movable
contacts and means releasable to effect opening
of said contact means, a trip device comprising
a current responsive bimetal element having one
end fixedly mounted and heated in response to
the current of the circuit, an ambient tempera-
ture responsive bimetal element mounted on said
current responsive bimetal element but insulated
therefrom and having a latching surface thereon
engaging said releasable means, said ambient
temperature responsive bimetal element having
its high expansion said disposed adjacent the
high expansion side of said current responsive

“bimetal element and having an abutment at the

low expansion side of said current responsive
bimetal element so that said latching surface and
said ambient temperature responsive bimetal ele-
ment are moved bodily by said current respon-
sive bimetal element as it engages said abutment
upon bending in response to overload currents,
and said ambient temperature responsive bi-
metal element upon bending thereof in response
to changes in ambient temperatures moving said
latching surface relative to said releasable means
and moving said abutment relative to the current
responsive bimetal element to compensate for
changes in ambient temperatures.

9. A circuit breaker having relatively movable
contact means and means releasable to effect
automatic opening of said contact means, g trip
device comprising a current responsive bimetal
element having one end rigidly supported, an
ambient temperature responsive bimetal element
having one end rigidly supported adjacent the
rigidly supported end of said current responsive
bimetal element, said bimetal elements having
their high expansion sides disposed adjacent
each other, latch means on said ambient tem-
perature responsive bimetal element releasably
restraining said releasable means, one of said bi-
metal elements having an extension thereon co-
operating with the low expansion side of the
other of said bimetal elements so that thermal
bending of the current responsive bhimetal ele-
ment causes flexing of said ambient tempera-
ture responsive bimetal element and release of
said releasable means.

EUGENE J. WALKER.
MELVIN BINGENHEIMER.

REFERENCES CITED

The following references are of record in the
file of this patent:

FOREIGN PATENTS

Country
Germany

Number
616,133

Date
July 20, 1935



