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14 Claims.

This invention relates to circuit breakers and
more particularly to circuit breakers for control-
ling lighting and moderate power circuits.

An object of the invention is to provide a cir-
cuit breaker having a thermally responsive trip
device with means for compensating the trip de~
vice for changes in ambient temperature and
means for limiting the amount of compensation.

Another object of the invention is to provide a
circuit breaker embodying thermally respon-
sive trip means with means for compensating the
trip device for changes in ambient temperature
and means for limiting the amount of compensa-
tion wherein the compensating means is mounted
separate from the thermally responsive trip
means.

Another object of the invention is to provide
9 circuit breaker embodying thermally respon-
sive trip means and a frip member operable by
the trip means to effect opening of the breaker
with means mounted on said trip member for
compensating said thermally responsive - trip
means for changes in ambient temperatures and
means also mounted on said trip member for
limiting the amount of compensation.

Another object of the invention is to provide
a ecircuit breaker embodying thermally respon-
sive trip means and a trip member with compen-~
sating means mounted on the trip member and
engageable by the thermally responsive means to
effect operation of the breaker, said compensat-
ing means compensating said thermally respon-
sive means for changes in ambient temperatures
and means also mounted on the trip member for
limiting the amount of compensation provided
by the compensating means.

Another object of the invention is to provide
a circuit breaker according to the preceding para-
graphs characterized by the provision of means
for calibrating the compensation limiting means.

The novel features that are considered char-
acteristic of the invention are set forth in the
appended claims. The invention itself, however,
both as to structure and operation, together with
additional objects and advantages thereof, will

be best understood from the following detailed -

description of several embodiments thereof when
read in conjunction with the accompanying
drawing.

In said drawing:

Figure 1 is a side elevational view, partly in
section, of a circuit breaker embodying the prin-
ciples of the invention,

Fig. 2 is a view similar to Fig. 1 showing a modi-
fication of the trip device applied to a some-
what different type of circuit breaker, o
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TFig. 3 is & sectional view taken on line ITI—III
of Fig. 1 of the trip member associated with the
circuit breaker illustrated in Fig. 1,

Pig. 4 is a sectional view taken on line IV—IV
of Fig. 2 of the trip member associated with the
circuit breaker illustrated in Fig. 2.

Referring to Fig. 1 of the drawing, the circuit
breaker is of the three-pole type and is mounted
in a housing comprising a base {1 and a remov-
able cover 13, both of molded insulating ma-
terial. Each pole of the breaker (only the cen-
ter pole being shown) includes a stationary con-
tact 19, an arc extinguisher 21, and a movable
contact 23. The stationary contact 19 is mount-
ed on the inner end of & strip 25 of conducting
material, the other end of which is secured to a
terminal 21.

The movable contact 23 is carried on the free
end of a spring contact arm 29 which is secured
to a U-shaped switch member 31. The movable
contact 23 is electrically connected by means of
a flexible conductor 33, to the current responsive
trip means of the trip device which will be here~
inafter described. The current responsive trip
means is, in turn, connected to a conducting strip
35 having a terminal 37 secured to the outer end
thereof. The contacts, switch members and trip
means for the three poles of this breaker are of
substantially identical construction; hence only
one pole has been shown and described.

The three movable switch members 31 are
mounted for simultaneous movement about a
common axis by means of a sectional pivot shaft
39, the center section of which is supported in the
side walls of a U-shaped frame 41 secured to the
base |1 of the breaker. The switch members 31
of the outer poles (not shown) are secured to the
outer sections of the pivot shaft 39, and are me-
chanically connected to the center pole switch
members, but insulated therefrom, by insulating
connecting hubs 43 (only one being shown) which
connect the three separate sections of the pivot
shaft together. A stop pin 45 extending through
the frame 41 cooperates with projections formed
on the center pole switch member 3i to limit the
opening movement of the assemblage of switch
members.

A single operating mechanism is provided for
simultaneously actuating the switch members of
all three poles of the breaker to open and closed
positions. The operating mechanism is mount-
ed in the frame 4(, and comprises a U-shaped
operating member 41 having its legs pivoted on
pivot members 49 struck out from the frame 41,
a releasable carrier lever 5! pivoted on a pivot
pin 53 in the frame 41, a pair of toggle links 55
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and 57, and overcenter springs 59 (only one be-
ing shown). The toggle links 55 and 57 are piv-
otally connected together by means of a knee
pivot pin 6. The inner toggle link 55 is piv-
otally connected by a pivot pin 83 to the center
pole switch member 31. The toggle link 57 is
pivotally connected at its outer end by a pivot
pin €5 to the releasable carrier lever 5i. The
overcenter springs 59 have their outer ends

connected to the bight portion of the U-shaped-

operating member 47, and their inner ends are
connected to the knee pivot pin 61 of the tog-
gle 55—57. An operating handle 67 of molded
insulating material is secured to the ocuter énd
of the operating member 47. The operating
handle §7 is provided with a handle portion
which extends through an openihg 69 in the
cover 13. The operating handle is also provided
with an arcuate portion 71 which serves to sub-
stantially close the opening 88 in all positions
of the handle. Lugs 12 are struck out from the
sides of the frame 4f to limit the opening and
closing movements of the operating member 47.

The breaker contacts are manually opened by
clockwise movement of the operating handle
from the position in which it is shown in Pig. 1.
This movement carries the line of aetion of the
overcenter springs 38 across to the right of the
pivot pin 65 whereupon the force of the springs
causes collapse of the toggle 55--571 thereby
moving the movable contacts to the open posi-
tion with a snap action. The contacts are closed
by counterclockwise movement of the handle
back to the Fig. 1 position. This moves the line
of action of the springs 59 across to the left of the
pivot pin 65, at which time the springs actuate
the toggle 55—57 to its extended overset posi-
tion shown, thereby moving the movable con-
tacts to the closed position with a snap action.

The trip device of the circuit breaker includes
a lateh 73 pivotally mounted on a pivot pin 15
supported in the frame 4i. An extension 79 of
the latch is provided with an opening 8, one
edge of which engages the free end of the car-
rier lever 51 and releasably restrains the carrier
in normal positich. The latch 13 is also pro-
vided with an extension 83 having an opening
85 thereon. A trip bar 87 of molded insulating
material, and common to all of the poles of the
breaker, is mounted for rotation by means of

a shaft 85 molded therein, the ends of which °

are mounted in brackets 8f{ (only one being
shown) secured to the base If of the housing.
An arcuate latch member 83 is molded into the
trip bar in alignment with the opening 85 in the
latch member 73. In the latching position of
the parts, the carrier 51 is latched by the main
latch 72 which, in turn, is held in latching posi-
tion by the latch member 93. A spring 95 coiled
about the pivot pin 75 biases the latch member
13 in unlatching direction and also biases the
trip bar 81 to latching position. The trip bar
81 is provided with a plurality of compensating
bimetal elements 87, one for each pole of the
breaker.

Each of the compensating bimetals 97 is se-
cured to a projection 94 on the lower side of the
trip bar by means of a screw $5 and extend up-
wardly around and across the trip bar 87 and
is provided with an integral extension 98 which
forms a loop portion above the trip bar 8T.

Each pole of the breaker is provided with an
overload trip device including a tripping bimetal
element 101 having a mounting foot formed at
right angles thereto by which the bimetal ele-
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ment is secured to the base fI of the breaker,
the mounting foot being secured by means of a
screw {03 to a metal insert 105. At its free end,
the bimetal element [0l carries an adjusting
screw 107 having a rounded inner end for en-
gaging the extension 88 of the compensating bi-
metal element 97 and operating the trip bar 81
upon defiection of the tripping bimetal element.
The free end of the tripping bimetal element is
connected to the conducting strip 35 by a flexible
conductor 108, and the flexible conductor 33 con-
neets the foot of the tripping bimetal element
to the movable contact 23 as shown in Fig, 1.

By securing the compensating bimetal element
91 to the trip bar 87 and spacing it a substan-
tial distance from the current responsive bimetal
element 18} which is heated by the current of

_the circuit, the compensating bimetal element is

unaffected by the heat of the current responsive
bimetal element, thus providing more accurate
compensation for changes in ambient tempera-
tures.

The high-expansion side of the tripping bi-
metal element (8t is on the right-hand side
thereof. Also, the high-expansion side of the
compensating bimetal element 87 is on the right-
hand side and inside the loop as viewed in Fig.
1; consequently the bimetal elements bend in the
same direction in response to changes in the
temperature of the surrounding medium, main-
talning substantially the same distance of the
rounded end of the screw 107 from the extension
98 of the compensating bimetal element 871 dur-
ing changes in ambient temperature.

Means is provided for limiting the tempera-
ture compensation provided by the compensat-
ing bimetal element 87 to a predetermined por-
tion of the range of ambient temperature. This
Ineans comprises a projection 110 on the trip
bar 87 extending into the loop of the compen-
sating bimetal element. As the compensating
bimetal element 87 deflects toward the left (Fig.
1) in response to a predetermined increase in

‘the temperature of the surrounding medium the

extension 98 on the compensating bimetal ele-

- ment engages or is arrested by the projection

H19 thus preventing further deflection of the
compensating bimetal element and compensa-
tion for further increase in ambient tempera-
ture.

By way of example, the compensating bimetal
element 97 may be set to deflect the distance from
the position in which it is shown in Fig. 1 to the
point where it engages the projection 110 in re-
sponse to an increase in ambient temperature
from, for instance, 25° eentigrade to 75° centi-
grade. Therefore, the bimetal element 91 will
compensate the tripping bimetal element {84 for
changes in ambient temperature below 75° eenti-
grade. After the deflection of the compensat-
ing bimetal element 87 is stopped by its engage-
ment with the projection {10 there is no further
deflection thereof and no further compensation.
The tripping bimetal element [0 will, therefore,
trip the breaker quicker in response to a given
overload current at temperatures ahove 75° centi-
grade than it would if the limiting projection
{10 were not provided. Thus the compensating
bimetal element 87 is free to compensate only
for ambient temperature below the temperature
at which its deflection is stopped. It will be obvi-
ous that the compensating bimetal element can
be set so that its deflection in response to in-
creases in ambient temperature will be stopped
at any desired temperature.
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When an overload current occurs, the tripping
bimetal element {01 becomes heated by the cur-
rent flow and when heated a predetermined
amount, bends toward the left and engages the
extension 98 of the compensating bimetal element
91. Further bending of the bimetal element {0i
acts through the compensating bimetal element
to cause counterclockwise rotation of the trip bar
87 and effects release of the latch 73 whereupon
the overcenter springs 59 rotate the carrier lever
51 counterclockwise. During this movement the
pivot 65 is carried across to the left of the line
of action of the overcenter springs which causes
collapse of the toggle 55—5T and opening move-
ment of the switch member 31 and opening of the
breaker contacts.

Before the contacts can be closed following an
automatic opening operation, the carrier lever
51 must be reset to the latched position. This is
effected by clockwise movement of the handle
to a position slightly beyond the “off” position.

_During this movement, a projection 89 on the
operating member 47 engages and moves the car-
vier lever 51 back to the latching position. The
spring 85 then rotates the trip bar 87 to its latch-
ing position as shown in Fig. 1. The circuit
breaker may then be closed by movement of the
handle to the “on” position in the previously de-
scribed manner.

Fig. 2 illustrates a modification of the inven-
tion applied to a somewhat different circuit
preaker. The circuit breaker shown in Fig. 2
comprises a base (11 and a removable cover {13,
both of molded insulating material. This breaker
also is of the three-pole type (only the center pole
being shown) and includes a stationary contact
i19, an arc extinguisher 121 and a movable con-
tact 123. The stationary contact is mounted
on the inner end of a strip 125 of conducting ma-
terial, the other end of which is secured to a ter-
minal 127. The movable contact {23 is carried
on the free end of a switch arm 29 and is con-
nected by means of a flexible conductor 133 to

the current responsive trip means which will be

described hereinafter. The current responsive
trip means is, in turn, connected to a conducting
strip 135 having a terminal 1317 secured to the
outer end thereof. The contacts, switch members
and trip means for the three poles of this breaker
are of substantially the same construction; hence
only one pole has been shown and described.

The three switch members {29 are mounted for
simultaneous movement about a common axis by
means of an insulating pivot shaft 138 pivotally
mounted in the side walls of a U-shaped frame
{41 secured to the base {1{ of the breaker. The
switch members (29 of the outer poles (not
shown) are secured to the ends of the pivot shaft
i39.

The operating mechanism, which is similar to
the operating mechanism of the circuit breaker
illustrated in Fig. 1, is mounted in the U-shaped
frame I41 and comprises an operating member
{47 having its legs pivoted on pivot pins 149 sup~
ported in the side members of the frame 41,
5 releasable carrier lever 151 pivoted on a pin
{53 in the frame 141, a pair of toggle links 155
and 151 and an overcenter spring 159. The tog-
gle {55—151 interconnects the center pole switch
member 129 and the carrier lever 15f in the same
manner as was described for the breaker shown
in Fig. 1, and the overcenter springs 159 are con-
nected to the knee of the toggle and to the operat-
ing member (41. An operating handle 167 is
secured to the outer end of the operating mem-
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ber 147 and is provided with a handle portion
ezltgending through an opening 169 in the cover
1i3. .

The breaker contacts are manually opened by
clockwise movement of the handle from the posi-
tion shown in Fig. 2. This movement carries the
line of action of the overcenter springs 159 across
to the right of the toggle link 157 whereupon the
overcenter springs cause collapse of the toggle
thereby moving the switch members {29 to the
open position to open the contacts. The contacts
are closed by reverse movement of the handle
pack to the position shown in Fig. 2.

The trip device shown in Fig. 2 is mounted on
its own base 161 secured by means of screws 1863
to the base {11 of the circuit breaker. The trip
device includes a latch 113 pivotaliy mounted on
a pin 115 supported in a U-shaped bracket 117
mounted on the base 161 of the trip device, An
extension 1719 of the latch 113 engages the free
end of the carrier lever 151 and releasably re-
strains the carrier lever in normal position. The
latch 1738 is also provided with an extension 183
which engages a latch member 183 secured to a
trip bar 187 of molded insulating material. The
trip bar 187 is common to all of the poles of the
breaker and is suitably mounted for rotation. In
the latching positions of the parts, the carrier
lever 151 is latched by the latch 113 which is, in
turn, held in latching position by the latch mem-
ber 193. A spring 195 coiled about the pivot pin
175 biases the latch 173 to the latching position

and a spring 191 biases the trip bar and the latch
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member 183 to latching position. The trip bar
{87 is provided with a plurality of compensating
pimetal elements 197, one for each pole of the
breaker, formed from a straight strip of bime-
tallic material and secured to the trip bar.

Each pole of the breaker is provided with an
overload trip device including a tripping bimetal
element 201 secured to a conducting member 205
which, in turn, is secured to the base (11 of the
breaker by the screw 163 by which the base 161
of the trip device is secured. At its free end
the compensating bimetal element (97 carries
an adjusting screw 207 having an insulating but-
ton 208 on the end thereof which is engaged by
the tripping bimetal upon thermal bending
thereof to actuate the trip bar 181. The free
end of the tripping bimetal element 201 is con-
nected to the conducting strip i35 by means of
a flexible conductor 209 and the conducting mem-
ber 205 and flexible conductor {33 connect the
tripping bimetal element to the movable con-
tact 23.

More accurate compensation of the tripping
bimetal element 20i for changes in ambient
temperatures is provided by spacing the com-
pensating bimetal element 197 an appreciable
distance therefrom so that the compensating bi-~
metal element is unaffected by the heat of the
current responsive tripping bimetal element 201.
The insulating button 208 also prevenits transfer
of heat from the current responsive bimetal ele-
ment 201 to the adjusting screw 207 and to the
compensating bimetal element.

The high-expansion sides of the tripping bi-
metal element 20f and the compensating bimetal
element (97, respectively, are on the left-hand
sides thereof. Consequently, both of these ele-
ments bend in the same direction in response to
changes in the temperature of the surrounding
medium. This maintains a substantially con-
stant distance between the adjusting screw. 207
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and the tripping bimetal element 201 as the am-
bient temperature vaties.

The ambient temperature compensation pro-
vided by the compensating bimetal element 187
(Fig. 2) is Timited by means of a limit stop hem-
ber 211 secured to the trip bar 187 and extend-
ing upwardly to the rlght of the compensating
bimetal elemerit 187. The Jiiit stop member 211
stops the deflection 'of the compensating blmetal
element {97 in response to an increase in am-
bient temperature to, for instance, 75°- cenmgrade
The compensating bimetal ‘element 1971 will,
therefore, ‘compensate the tripping bimeta] ele-
ment for ‘increases ‘in amblent temperatire up
to 75° centigrade. Por changes in ambient tém-
pérature ‘above 75° centigrade, there is no fur-
ther ‘Beflection ‘of the ‘compensating bimetal ele-
metit 197 ‘and, ‘hénee, no further compensation.

- Means is promded for calibrating the “tipper
Timit of -Ambignt temperatiire compensation pro-
vided ‘by the compensating bimetal element 191.
“This megns comprises an adjusting screw 213
threadedly moiurted in the limit stop member 211
adJacent its upper end. By adjusting the screw

213, the deflectioh of ‘the compensating bimetal °

‘element in response ‘to'a risein ambient tempera-
ture may be varled thus varying the maximum
temperature at which compensation is provided.

Upoh ‘the ‘occurence of an overload current,
the tripping b1meta1 element 201 is heated by the
flow of current ‘therethfough, and when heated
2 predetermmed amount bends toward the right
1o enigage the ‘adjusting ‘serew 207 and actuate
‘the tnp bar 187. Actuation of the trip bar catises

‘the latch member 193 'to release the latch {183, -

Whereupon the overcénter springs 159 rotate the
‘Carrier lever (51 counterclockwise. This move-
merit ‘of the cairier lever 151 carries the toggle
Tink (57 @cross to the Teft of the line of action
of the overcenter Sprifigs which immediately
‘causes collapse of the toggle 155—157 and move-
mehit ‘of the sWitch members 128 to the open
posmlon and opemng of the breake1 contacts

Thls
is decoimplished by movement of the handle 18T
‘in 2 ‘clockiise directioh as far as it will so. Dur-
itig this movement :a brojection 199 on the op~
‘ératihg metmber 147 éngages and moves the car-
Tiér Tever back to the latching position. During
‘the Tatter ‘part of the resetting movement, ‘the
Tree end of ‘the carrier lever wipes by the lateh
113 which is thHen restored to its Istching posi-
tion by the spring £95. The circuit breaker ‘may
thén be closed by movement of the handle to
‘the “on” position in the previously deseribed
‘manner.

The invention provides a circuit bredker ‘em-
bodying a-currént responsive t¥ip device and:hay-
ing ‘an ‘improved ‘ambient temperature compeh-
sating means thatis'mounted away from the trip
‘means. ‘By this-construction, the compensating
-Bimetal -element is-mounted an appreciable dis-
-tance -from the -tripping -bimetal element which
is heated by the-current-of the circuit. In -this
‘manner, the compensating bimetal element-is un-
-affected- by the-heat of the tripping bimeta] -ele-
ment. The-invention provides. means for limiting
‘the amount -of -compensation provided by the
-ambient temperature compensating means and
also.provides- cahbratmg means for varying the
maximum ambient temperature-at which -com-
‘pensation ‘is ‘provided.

While the itivéntion Lias been disclosed in ac-
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cordance with ‘the provisions bf the patent
statutes, it is to be understood that varous

‘thanges in the structural details snd -arrange-

ment of ‘parts thereof may be made witheut de-
‘parting from some of the essential features of
the ‘invention.

1 ‘claim as$ ‘my invention:

1. A ‘cireuit ‘breaker having relatively movable
-contact ‘means and operating means releasable
‘to-effect automatic: opening of said'contactmeans,
a trip ‘device comiprising a trip member movable
to release ‘said ‘operating means, a ‘cutrent re-
‘sponsive bimetal ‘element heated in response to
the ‘current -of the ‘circuit, an ambient tempera-
ture responsive bimetal €lement mounted on ‘said
movable trip member for compensating said cur-
rent responsive ‘bimetal ‘element ‘for ‘changes in
ambient temperature, -adjusting means ‘on ‘one
of said bimetal ‘elements for varying the tripping
‘coint of ‘said trip ‘device, said ‘adjusting ‘means
cooperating with the ‘ofther of said ‘bimetal ele-
‘ments ubon thermal bending -of ‘said -current re-
sponsive bimetal element to move said trip mem-

‘ber and effect velease of said -operating ‘means,

and stop means on sdid movable trip member
for hmmng the amount 6f compensation pro-
vided by said ambient ‘teinperature responsive

‘bimetal element.

2. A circuit breaker having relatively mov-

.able contact reans and operating ‘means re-

leasable to effect zutomatic opening-of sdid ‘con-
tact means, a trip device comprising-a trip mem-

‘ber movable to release said operating means, a
current Tesponsive ‘bimetal trip element heated
by the cuirent of the circuit, an ambient tem-
‘verature responsive ‘bimetal element ‘mounted

on said trip ‘member, siid ‘ambient temperature
responsive bimetal element deflecting in response

to changes in ambient teniperature to-compen-
sate said current responsive ‘bimetal element for

Changes in ambient temperature, stop means on
Said movable trip member for limiting the de-

Tlection of sdid ambient teiriperature ‘responsive

bimetal to thereby limit the amount of compen-
sation, and mearns on said current responsive bhi-

‘metal element for ‘engaging said ‘ambient ‘tem-
“Perature responsive bimetal element upon ‘ther-
‘mal bending of said current responsive ‘bimetal
‘element to ‘move said trip bar and effect release

Of said ‘operating means.

3. A cireuit breaker having relatively movable
contact mesgns and means releasable to éffect gu-
tomatic opening ‘of saidl ‘contact means, a piv-
oted trip member movable to release sald releas-
able mieans, a current Tesponsive ‘bimetal -ele-
ment ‘disposed ‘to ‘be heated by the current -of

‘the circuit, an ambient temperature ‘responsive
‘bimetal element rigidly mounted on said ‘piv-

oted trip member, said ambient temperature

responsive bimetal elentent deflecting in response
‘to changes In ambient temperature to- ‘compen-

sate said currént responsive bimetal element,
stop means on said pivotead trip member for:lim-
iting the deéflection of said ambient temperg-
ture responsive bimetal eleinent, and said cur-
rent responsive bimetdl ‘élement when hedted a
predetermined amount bending 'in g - direttion

“to move said amibient temperature responsive-bi-
‘metal element to 'thereb‘y cause pivotal move-
‘ment “of 'said pivoted trip member and release

of sgaid reéleasable means.

4. A ‘circuit breaker ‘having relatively mov-
able contact means and mesns réleasable to effect
automatic opening of ‘said contact. means, a piv-

‘oted ‘trip membér movable to reélease sald ‘re-
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leasable means, a current responsive bimetal
element disposed to be heated by the current
of the circuit, an ambient temperature respon-
sive bimetal element rigidly mounted on said
pivoted trip member, said ambient temperature
responsive himetal element deflecting in re-
sponse to changes in ambient temperature to
compensate said current responsive bimetal ele-
ment, stop means on said pivoted trip member
for limiting the deflection of said ambient tem-
perature responsive bimetal element, calibrating
means adjustable to vary the limiting point of
sajd stop means, and said current responsive
bimetal element when heated a predetermined
amount bending in a direction to move said am-
bient temperature responsive himetal element
to thereby cause pivotal movement of said piv-
oted trip member and release of said releasable
means.

5. A circuit breaker having relatively movable
contact means and means releasable to effect
automatic opening of said contact means, a trip
device comprising a trip member movable to
release said relsasable means, a current respon-
sive bimetal element heated by the current of
the circuit, an ambient temperature responsive
bhimetal element mounted on said trip member,
said ambient temperature responsive bimetal ele-
ment defiecting in response to changes in am-
bient temperature to compensate said current
responsive bimetal element for changes in am-
bient temperature, means comprising a stop
member on said trip member for limiting the de-
flection of said ambient temperature responsive
bimsetal element in response to an increase in
ambient temperature, adjusting means on said
stop means for varying the point at which said
stop means limits the deflection of said am-
bient temperature responsive bimetal element,
and an adjusting serew on said ambient tem-
perature responsive bimetal element for vary-
ing the tripping point of said current responsive
himstal element, said adjusting screw being en-
gageakle by said current responsive himetal ele-
ment upon thermal bending of the latter to
actuate said trin member and release said re-
leasable means.

6. A circuit breaker having relatively movable
contact means and means releasable to effect
antomatic opening of said contact means, a trip
device comprising a trip member rotatable to
release said releasable means, a current respomn-
sive bimetal element heated by the current of
the circuit, said bimetal element having one end
supported and the other end free, an ambient
temperature bimetal element having one end
secured to said trip member and having its free
end disposed adjacent said free end of the cur-
rent responsive bimetal, said ambient tempera-
ture responsive bimetal element deflecting in
response to changes in ambient temperature to
compensate said current responsive bimetal ele-
ment, limiting means on said trip member for
limiting the deflection of said ambient tempera-
ture bimetal slement, and thermal bending of
said current responsive bhimetal element causing
its free end to move said ambient temperature
responsive bimetal element and rotate said trip
member o effect release of said releasable means.

7. A circuit breaker having relatively movable
contact means and means releasable to effect
automatic opening of said contact means, a trip
member operable to release said releasable means,
a current responsive bimetal element heated by
the current of the circuit, said bimetal element
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having one end supported and the other end free,
an ambient temperature bimetal element having
one end supported on said trip member on the
side thereof away from said current responsive
bimetal element, said ambient temperature re-
sponsive bimetal element extending to the oppo-
site side of said trip member and having a re-
verse bend so that the free end thereof is dis-
posed adjacent the free end of said current re-
sponsive bimetal element, said ambient tempera-
ture responsive bimetal element deflecting in re-
sponse to changes in ambient temperature to
compensate said current responsive bimetal ele-
ment, a projection on said trip member for limit-
ing the deflection of said ambient temperature
responsive bimetal element, and thermal bending
of said current responsive bimetal element caus-
ing its free end to move said ambient tempera-
ture responsive bimetal element and operate said
trip member to release said releasable means.

8. A circuit breaker having relatively movable
contact means and means releasable to effect
opening of said contact means, a trip member op-
erable to release said releasable means, a current
responsive bimetal element having one end sup-
ported and the other end free and extending
along one side of said trip member, an ambient
temperature responsive bimetal element having
one end supported on said trip member on the
side thereof away from said current responsive
bimetal element, said ambient temperature re-
sponsive bimetal element deflecting in response
to changes in ambient temperature to compen-
sate said current responsive bimetal element, a
stop member on said trip member for limiting
the deflection of said ambient temperature re-
sponsive bimetal element, and one of said bimetal
elements having its free end cooperating with the
free end of the other of said himetal elemeiits
upon thermal bending of said current responsive
bimetal element to actuate said trip member and
release said releasable means.

9. A multi-pole circuit breaker having relative-
ly movable contacts for each pole, operating
mechanism releasable to effect automatic open-
ing of said contacts, a trip member common to all
of said poles operable to effect release of said
operating mechanism, a thermally responsive bi-
metal element for each pole disposed to be heated
in response to the current of the circuit of the
associated pole, an ambient temperature respon-
sive bimetal element for each pole, each of said
ambient temperature responsive bimetal ele-
ments being mounted on said trip member, stop
means for each of said ambient temperature re-
sponsive bimetal elements for limiting the deflec-
tion of said ambient temperature responsive bi-
metal elements, adjusting means on one of said
bimetal elements in each pole, said adjusting
means upon thermal bending of the current re-
sponsive bimetal element cooperating with the
other bimetal element in its associated pole to
operate said trip member and effect release of
said operating mechanism.

10. A multi-pole circuit breaker having rela-
tively movable contacts for each pole, operating
means releasable to effect automatic opening of
said contacts, a trip member common to all of
said poles operable to effect reiease of said op-
erating means, a thermally responsive bimetal
element for each pole disposed to be heated in
response to the current of the circuit of the as-
sociated pole, an ambient temperature responsive
bimetal element for each pole, said ambient tem-
perature bimetal elements being rigidly mounted
on said trip member, means on said trip member
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for limiting the deflection of the ambient tem-
perature responsive bimetal element for each
pole, means on each of said current responsive
bimetal elements engageable with the ambient
temperature responsive bimetal element for the
associated pole upon thermal bending of said
thermally responsive bimetal element to operate
said trip member and effect release of said op-
erating means.

11. A multi-pole circuit. breaker having rela-~
tively movable contacts for each pole, operating
mechanism releasable to effect automatic open-
ing of said comtacts, a trip member common to
all of said poles operable to effect release of said
operating mechanism, a thermally responsive bi~
metal element for each pole disposed to be heated
by the current of the circuit of the associated
pole, an ambient temperature responsive bimetal
element for each pole rigidly mounted on said
common trip member, limiting means on said
common trip member for lifting the deflection
of said ambient temperature responsive bimetal
element for each pole, means on said ambient
temperature responsive bimetal element for each
pole engageable by the thermally responsive bi-
metal element of the associated pole upon ther-
mal bending of said thermally responsive bimetal
element to operate said trip member and effect
release of said operating means.

12. A circuit breaker having relatively movable
contact means and means releasable to effect au-
tomatic opening of said contact means, a trip de-
vice comprising a trip member movable to release
said releasable means, a current responsive bi-
metal trip element heated in response to the cur-
rent of the circuif, an ambient temperature re-
sponsive bimetal element mounted on said trip
member, a stop memkbker on said trip member for
limiting the deflection of said ambient tempera-
ture responsive bimetal element, an insulating
member on one of said bimetal elements, and
said insulating member cooperating with the
other of said bimetal elements upon thermal
bending of said current responsive bimetal ele-
ment to move said trip member and effect re-
lease of said releasable means.

13. A circuit breaker having relatively movable
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contact means and means releasable to effect
automatic opening of said contact means, a trip
device comprising a trip member movable to ef-
fect release of said releasable means, a current
responsive bimetal element heated by the current
of the circuit, an ambient temperature responsive
bimetal element rigidly mounted on said trip
member, means comprising a projection on said
trip member for limiting the deflection of said
ambient temperature responsive bimetal element,
adjusting means mounted on said ambient tem-
perature responsive bimetal element, and insulat-
ing means on said adjusting means engageable
by said current responsive bimetal element upon
thermal bending of the latter to move said trip
member and cause release of said releasable
means.

14. A circuit breaker having relatively movable
contact means and means releasable to effect au~
tomatic opening of said contact means, a trip
member operable to release said releasable means,
a current responsive bimetal element having one
end supported and the other end free and extend-
ing along one side of said trip member, an am-
bient temperature responsive bimetal element
having one end rigidly supported on said trip
member on the side thereof away from said cur-
rent responsive bimetal element, stop means on
said trip member for limiting the deflection of
said ambient temperature responsive bimetal ele-
ment, and adjusting means mounted at the free
end of one of said bimetal elements having an
insulating member thereon cooperating with the
free end of the other of said bimetal elements
upon thermal bending of said current responsive
himetal element to operate said trip member and
cause release of said releasable means.

HILLER D. DORFMAN.
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