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CIRCUIT BREAKER 
Ture Lindstron, Edgewood, Pa., and John W. 
May, Durham, N. C., assignors to Westinghouse 
Electric Corporation, East Pittsburgh, Pa., a 
corporation of Pennsylvania, 
Application March 5, 1942, serial No. 433,473 

13 Claims. (Cl. 200-88) 
This invention relates to circuit breakers and, 

more particularly, to circuit breakers of the type 
that are tripped instantaneously on overloads 
above a predetermined value and after a time 
delay on lesser overloads. 
An object of the invention is the provision of 

a circuit breaker with an improved trip device 
comprising an electromagnet having an arma 
ture which is operable to effect tripping of the 
breaker and which is controlled by a current re 
Sponsive bimetal element to provide inverse time 
delay operation on overloads up to a predeter 
mined magnitude. 
Another object of the invention is the pro 

Vision of a circuit breaker with an improved 
trip device comprising an electromagnet having 
an armature operable to effect tripping of the 
breaker, the armature being normally latched in 
unattracted position and released in response to 
the Operation of a current responsive bimetal 
element. 
Another object of the invention is the provision 

of a circuit breaker with an improved trip device 
Comprising an electromagnet having two arma 
tures one of which is operable to instantaneously 
effect tripping of the breaker upon the occurrence 
of Overloads above a predetermined value and the 
other of which is controlled to provide inverse 
time delay tripping on Overloads below the instan 
taneous tripping current. 
Another object of the invention is the provision 

of a circuit breaker with an improved trip de 
Vice comprising an electromagnet having two ar 
matures one of which is operable to instantane 
ously effect tripping of the breaker upon the oc 
Currence of overloads in excess of a predetermined 
magnitude and the other of which is normally 
held latched in unattracted position and is re 
leased by the operation of a current responsive 
bimetal element to cause tripping of the breaker 
in response to overloads below said predetermined 
magnitude. 
Another object of the invention is the provision 

of a circuit breaker as previously described where 
in release of the inverse time delay armature is 
effected by the differential movement of a cur 
rent responsive bimetal element and an ambient 
temperature compensating bimetal element. 
Another object of the invention is to provide 

a circuit breaker having an improved trip mech 
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anism comprising an electromagnet having two 
armatures or trip members which are operated 
at times simultaneously after a time delay to 
trip the breaker, and at other times, one of the 
trip members is operated instantaneously inde 
pendently to trip the breaker. 
Another object of the invention is to provide an 

improved circuit breaker in which a plurality of 
trip members are operated by a single electro 
magnet One of the trip members being normalily 
latched against Operation and being releasable 
after a time delay under certain conditions to 
effect tripping of the breaker. 
Another object of the invention is to provide 

a circuit breaker having an improved trip mech 
anism in which a plurality of trip members are 
provided, one trip member being operated at 
times independently of a second trip member, 
and at other times the one trip member is oper 
ated by the second trip member to trip the 
breaker. 
Another object of the invention is to provide a 

circuit breaker having an improved trip mech 
anism wherein a current responsive bimetal act 
ing through an ambient compensating bimetal 
Operates a latch to release a trip member and 
cause tripping of the breaker. 
Another object of the invention is to provide 

a circuit breaker with an improved trip device 
having an electromagnetic means which is oper 
able to trip the breaker, a trip member operable 
by the electromagnet to trip the breaker, and 
normally latched member operable by the elec 
tromagnet when released to operate the trip 
member. - 

Another object of the invention in accordance 
With a modification thereof is the provision of 
a circuit breaker having an improved trip de 
Vice in which a pair of bimetal elements are nor 
mally latched one to the other to restrain oper 
ation of a trip member, one of the bimetals be 
ing heated in response to the current of the cir 
cuit and Operable to unlatch the trip member to 
effect tripping of the breaker under certain con 
ditions, the other bimetal element being arranged 
to compensate the device for changes in ambient 
temperature. 
Another object of the invention is the pro 

vision of a circuit breaker with an improved trip 
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device which is simple, acculate and reliable in 
operation and inexpensive to manufacture. 
The novel features that ale considered char'- 

acteristic of the invention are set forth in par 
ticular in the appended claims. The inven 
tion itself, however, both as to structure and op 
eration together with additional objects and 
advantages thereof will be best understood from 
the following detailed description of several em 
bodiments thereof when read in conjunction with 
the accompanying drawings in which: 

IFigure 1 is a vertical sectional view through the 
center pole of a multiple circuit breaker embody 
ing a trip device constructed in accordance with 
the invention; 

Fig. 2 is an enlarged fragmentary sectional view 
of the trip device; 

Fig. 3 is an enlarged fragmentary view, partly 
in Section, Showing a modified form of the trip 
device; and 

Fig. 4 is an enlarged fragmentary view, partly 
in Section, showing a further modification of the 
invention. 

Referring to Figure 1 of the drawings, the cir 
cuit breaker is provided with an operating mech 
anism common to all of the poles which is 
mounted in a U-shaped main frame 1 T having 
sides which are rigidly connected by a cross mem 
ber 9. The frame 7 is mounted on the central 
portion of a base of insulating material and 
is Secured thereto by means of bolts 2 and 23. 
The outer ends of the sides of the frame are 
rigidly connected by a cross member 25. 
The bolt 23 extends through the base and the 

croSS member 9 and serves to rigidly secure a 
connector 2 of conducting material to the cross 
member and to the base . A shaft 29 extend 
ing through an opening in the connector 27 and 
through Openings in the sides of the frame t 7 
pivotally supports a pair of arms 3 having their 
free ends integral with a contact arm 30 for the 
center pole. The contact arms 30 (Fig. 1) for 
the outer poles (not shown) are identical with 
the arm 30 for the center pole but are not pro 
vided with arms 3. The contact arms for the 
Outer poles are rigidly Secured to a tie bar 67 
which extends across all of the poles and which 
is clamped to the center pole contact arm 30 by 
means of a Split clamp T0 and a screw . The 
three contact arms 30 are thus mechanically con 
nected for movement together. Rectangular 
tubes 69 of insulating material between the tie bar 
67 and contact arms 30 for the several poles serve 
to insulate the three movable contact arms and 
their associated contacts from the tie bar 6. 
The movable contact Structures and the sta 

tionary contacts for the several poles are all alike 
and hence only the contacts for the center pole 
have been shown. The contact arm 30 pivotally 
carries a main movable contact member 47 and a 
movable arcing contact member 55. The main 
contact member 47 is pivoted on a pivot pin 49 
supported in projections 5 of the contact arm 30, 
and the movable arcing contact member 55 is 
pivoted on a pivot pin 57 supported in projections 
59 of the arm 30. The main movable contact 
member 47 carries a contact 33, and a contact 
35 is secured to the arcing contact member 55. 
These contacts 33 and 35 are adapted to engage 
respectively fixed contacts 39 and 37 secured on 
a conductor 4 which is in turn secured to the 
base by means of bolts 43. The conductor 4 
extends upwardly and is bent at right angles, 
the bent portion extending through an opening 
in the base to form a terminal connector 45. 
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2,401,005 
A Spring 53 compressed between a Spring seat 

on the contact arm 30 and a Spring Seat on the 
main contact member 47 provides contact pres 
Sure for the main contacts 33-39 when the con 
tact arm is in the closed position. Contact pres 
Sure for the aircing contacts 35-3 is provided 
by a Spring 3 surrounding a rod 6 pivotally 
connected to the arcing contact member 55 and 
slidable through an opening in a Spring seat 
On the contact aim 3C. The Spring 63 is com 
pl"essed between a washer 65, Seated on a shoulder 
On the rod 6, and the Spring Seat on the contact 
arm 3). The rod 6 has a nut 75 on the Outer 
end thereof which acts to limit counterclockwise 
rotation of the arcing contact member 55 about 
its pivot when the contact arm 3) is moved to 
Open the contacts. Counterclockwise movement 
of the main contact member 4 is limited by a 
projection 73 thereon striking the body of the 
contact arm. 30. The adjustment of the nut 75 
On the rod 6 is Such that the arcing contacts 
35-37 open after the main contacts 33-39 open 
during an opening operation of the circuit 
breaker, and close before the main contacts close 
during a closing operation. 
When the contact arm 30 is operated to open 

the contacts, the al'C across the arcing contacts 
35-37 resulting from the rupture of the current 
is drawn into an arc extinguisher indicated gen 
erally at 76 where it is cooled and extinguished. 
Any Suitable arc extinguisher may be employed, 
the One illustrated comprising, generally, a stack 
of slotted plates (not shown) of magnetic nate 
rial disposed adjacent the paths of travel of each 
of the arcing contacts 35. The plates serve to 
draw the arc towards the ends of the slots where 
it is broken up into a plurality of short arcs which 
are quickly cooled and extinguished. 
The movable arcing contact member 55 is con 

nected by a flexible shunt conductor 77 to the 
main contact member 47 and another flexible 
Shunt conductor 79 connects the main contact 
member 4 to the connector 27. The connector 
2 for the center pole is secured to the cross 
member 9 of the frame 7 by the bolts 23, and 
the connectors 27 for the outer poles are bolted 
to the base with a spacer (not shown) be 
tWeen the base and each of these connectors in 
Order to align the members 27 of the outer poles 
With the corresponding member 27 for the center 
pole. A conductor 8, Secured to the connector 
27 by means of bolts 74 extends downwardly 
therefronn and is electrically connected to a ter 
minal connector 83 which, together with the ter 
minal connector 45, serves to connect the breaker 
in an electrical circuit. 
The electrical circuits for each of the several 

poles of the breaker are essentially the sane. 
The circuit for the center pole extends from the 
terminal connector 45 through the conductor 4, 
the main contacts 33-39, the main contact mem 
bel 4, the flexible shunt conductor 9, the con 
nector 2, the conductor 8 to the terminal con 
nector 83. The circuit for the arcing contacts 
37-35 extends from the terminal connector 45, 
through the conductor 4, the arcing contacts 
37-35, contact member 55, the flexible shunt 
conductor , the main contact members 47, and 
through the previously described circuit to the 
terminal connector 83. 
The Contact arms 30 are biased in a clockwise 

or opening direction by means of a pair of springs 
85 (only one being shown). These springs are 
tensioned between the center pole contact arm 
30 and a fixed pivot 87 Supported in the main 
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frame 7. In the closed position of the breaker, 
the center pole contact arm 30 and consequently 
all of the contact arms are releasably restrained 
in closed contact position (Fig. 1) by means of a 
toggle and linkage mechanism which is collapsible 
to cause opening of the contacts. The toggle and 
linkage forms a part of the common operating 
mechanism. 
This collapsible linkage includes a lever 89 

pivotally nounted on a fixed pivot 9 supported 
On the main frame . The lever 89 comprises a 
pair of lever's rigidly connected by an integral 
cross bar , and is operatively connected to the 
Support arms 3 of the Center pole contact arm 
30 by a main operating toggle comprising toggle 
links 93 and 95. The toggle link 93 has one end 
pivoted on a pin fo Supported on the lever 89 
and the link 95 is pivoted on a pivot pin 99 on 
the arms 3. The links 93 and 95 are pivotally 
connected by a knee pivot pin 97. The toggle 
link 95 comprises a pair of links rigidly connected 
by means Of an integral croSS bar 5. 
The free end of the lever 89 is pivotally con 

nected by means of a link fe3 to one arm of a 
lever (5 pivoted on the fixed pivot 87. The other 
arm of the lever 05 is pivotally connected to a 
toggle link iO of a tripping toggle comprising 
the link and a toggle link 09. The link 9 
is pivoted on a fixed pivot 3 supported on the 
frame it and comprises a pair of links joined 
near the pivot 3 by an integral yoke 23 pro 
vided with projections 25 and 27. The toggle 
link G. Comprises a pair of links connected by 
an integral yoke 9 having a bent portion to 
which is secured an extension f2 of insulating 
material. The toggle links (7 and 09 are piv 
otally connected by a knee pivot pin f . The 
purpose of the extension 2 is to cooperate with 
a part Connected to a manually operable handle 
4 to manually trip the breaker in a manner 

to be more fully described later. The ever 5 
and the link 93 each comprise a pair of mem 
berS rigidly connected by yokes substantially as 
illustrated. 
The linkage just described serves to releasably 

hold the contact, assemblage including the nov. 
ale contacts for all of the poles of the breaker 
in closed contact position. In the closed posi 
tion, the main Operating toggle 93-95 is over 
Center above a line through the center of the 
pins 99-, and a Second toggle, one link of 
which comprises the overcenter links 93-95 and 
the other link of which comprises the lever 89, 
is OVerceinter above a line through the center of 
the pins 99 and St. The overcenter movement 
of the main operating toggle 93-95 is limited 
by the projecting end of the link 93 engaging the 
cross bar 5 of the link 95. 
With the main operating toggle 93-95 and 

the toggle comprising the links 93-95 and the 
lever 39 in the overcenter position, as ShoWn in 
Fig. 1, the springs 85 bias the lever 89 in a clock 
Wise direction. Clock Wise movement of the lever 
89, however, is normally prevented by the trip 
ping toggle 0-89 which is overcenter to the 
left, of a line through the Center of the fixed 
pivot 3 and the point of connection of the 
toggle link 7 with the lever 05. The toggle 
- 9 is biased to its overcenter position by 

a spring 28 tensioned between the yoke 9 and 
the fixed pivot 3. The overcenter position of 
the tripping toggle 0-09 is adjustably deter 
mined by the projection 25 of the yoke 23 en 
gaging an adjusting screw 29 in the cross mem 
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ber 25 of the frame. The tripping toggle Oil 
09 in its overcenter position, acting through the 

lever 05 and the link 3, prevents clockwise 
movement of the lever 89 and consequently holds 
the movable contact assemblage in the closed 
contact position against the biasing influence of 
the Springs 85. 
The tripping toggle 07-09 is adapted to be 

moved overcenter outwardly in a direction to 
cause its collapse to effect opening of the con 
tacts by means of a trip device indicated gen 
erally at 33 (Fig. 1). The trip device is oper 
able in response to overload currents in the cir 
cuits of the breaker to actuate a trip rod 35 
and cause collapse of the tripping toggle 07 

)3. The trip rod 35 is slidable vertically 
through a shunt trip coil (not shown) enclosed 
in a casing 38 attached to the main frame 7. 
The shunt trip coil forms an additional tripping 
means for tripping the breaker. The shunt coil 
is adapted to be energized from a suitable source 
and in a nanner Well known in the art, to oper 
ate the trip rod and trip the breaker from a re 
Inote point. 
When operated either by the shunt coil or by 

the overload trip device 33, the trip rod 35 is 
thrust upWardly and strikes the projection 27 
of the yoke 23 and rocks the toggle link 9 
clockwise about the fixed pivot 3. This move 
ment of the link 9 causes collapse of the trip 
ping toggle - 29 permitting clockwise nove 
ment of the lever 39 which permits the springs 
95 to rock the movable contact assemblage clock 
Wise to open the contacts. 

The main operating toggle 93-95 does not 
in mediately collapse but the force of the springs 
35 applied through the contact arm SO-3 and 
the main Operating toggle causes collapse of the 
toggle Coriaprising the links 93-95 and the lever 
89 which results in a clockwise movement of the 
lever 89. This movement is transmitted through 
the link 3 and the lever 5 to complete the 
coilapse of the tripping toggle 7-99. 

ihe clockwise or opening movement of the 
Contact arm 30 is arrested by projections (not 
shown) thereon Striking portions 3 of the 
frame T. At this time the rebound of the in 
ertia of the main operating toggle 93-95 and 
the parts of the linkage 89, 3, and 0.5 starts 
the main operating toggle 93-95 overcenter in 
a direction to cause its collapse. By the time 
the knee pin 95 of the toggle has passed over 
center below the line 99-Of the weight of the 
parts act to complete the collapse of the toggle 
93-95 and causes the linkage 89, 3, 95 and 
the tripping toggle T-09 to be automatically 
reset to their normal position. The main op 
erating toggle 93-95 remains in collapsed con 
dition until the contacts are closed. 
The contacts are closed manually by opera 

tion of the previously mentioned handle 4 . 
The handle is rotatably mounted in a bracket 
43 of insulating material secured to the outer 
end of the main frame 7. Operatively con 
nected to the mechanism (not shown) operated 
by the handle is a link 5. The lower end of 
the link 5 is recessed and straddles a pulley 
Shaped projection 53 rigidly Secured on a cross 
member 47 rigidly connecting the outer ends 
Of a pair of Spaced contact closing evers 45. 
These levers are disposed on the outside of the 
frame 7 and are pivotally supported on the 
ends of the fixed pivot 9 which project beyond 
the sides of the frame . The inner ends of 
the levers 45 are rigidly connected by a cross 
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member 49. Spaced projections 52 extending 
from the center portion of the cross member 
49 Support a pivot pin 57 upon which is ro 

tatably mounted a roller 55. 
The contacts are closed manually by clockwise 

rotation of the handle 4. This movement of 
the handle, through connections (not shown) 
thrusts the link 5 downwardly and due to its 
engagement with the projection 53, rotates the 
closing lever 45 in a clockwise direction. Dur 
ing this movement of the lever 45, the roller 55 
engages the link 93 of the now collapsed main 
operating toggle 93-95 and moves this toggle 
to its overcenter position. Since at this time 
the tripping toggle 07-09 has been restored 
to its overcenter holding position, rotation of 
the lever 89 is prevented and consequently the 
force applied by the roller 55 to straighten the 
toggle 93-95 rotates the contact arm 3 coun 
terclockwise to close the contacts and to ten 
sion the springs 85. The clockwise movement 
of the closing lever 45 moves the toggle 93-95 
overcenter above the line 99-Of so that the 
contacts are held in the closed position until the 
breaker is again tripped. 
Upon release of the handle 4 following a 

contact closing operation, a spring 59 tensioned 
between the closing lever 45 and the frame T 
restores the lever 45 in a counterclockwise di 
rection. This movement of the lever 45 and 
the projection 53 thrusts the link 5 upwardly 
to restore the handle 4 to its neutral position. 
The closing lever 45 may be operated to auto 

natically close the contacts through the agency 
of a motor 39 (Fig. 1) mounted on a plate at 
tached to the Side of the frame 7. The motor 
39 may be energized from any suitable source. 
When energized, the motor is adapted, through 
a Suitable driving connection, to rotate a crank 
disc 30. This disc carries an anti-friction roll 
er 3 which is adapted to engage a cam face 
32 on an arm 34 secured to one side of the clos 
ing lever 45 and rotate the arm and the closing 
lever 45 clockwise to effect closing of the contacts 
in the previously described manner. As soon as 
the roller 3 passes out of engagement with the 
arm 34, the Spring 59 acts to restore the lever 
45 to its normal position. The motor 39 is 

deenergized by a Suitable limit switch (not 
Shown). 
The circuit breaker may be tripped manually 

by rotation of the handle 4 through a small 
angle in a counterclockwise direction from its 
neutral position. When the handle is rotated 
in tripping direction, a projection (not shown) 
on the link 5 engages the extension f2 on the 
yoke 9 of the toggle link 07 and rocks the link 
Counterclockwise about its point of connection 
with the lever 05. This moves the tripping 
toggle 07-09 overcenter in a direction to 
cause its collapse and effects opening of the 
contacts in the previously described manner. 
As previously stated, the trip rod 35 is oper 

ated to effect tripping of the breaker by means 
of a current responsive trip device f33. There 
is a trip device 33 provided for each of at least 
two of the poles of the breaker but since the trip 
devices are alike only the one for the center pole 
is shown and Will be described. 

Referring to Fig. 2, the trip device includes an 
electromagnet indicated generally at 60 includ 
ing a magnet core 6 having upwardly extend 
ing end pieces 63 (only one being shown) se 
cured thereto, both the core 6 and the end 
pieces 63 being constructed of magnetic mate 
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2,401,005 
rial. The end pieces 63 are securely mounted 
on a U-shaped frame 65 of non-magnetic mate 
rial comprising parallel side members 67. A 
Spacel' f69 is Secured to the frame 65 by means 
of Screws f (only one being shown), and the 
frame and the Spacer are secured to the base 
by bolts 3 (only one being shown). The outer 
ends of the side members G7 are rigidly con 
nected by a cross member f75 formed integral 
thereWith. An energizing coil 82 electrically con 
nected to, or formed integral with, the conductor 
82, makes one complete turn about the core 6 
and forms the energizing winding for the magnet 
Structure 65). The other end of the conductor 8 
is electrically connected to the terminal 83. A 
trip lever 77 comprising a pair of parallel levers 
Of non-magnetic material is pivotally supported 
on the frame 65 by a pivot pin 79. The levers 
it are rigidly connected at their outer ends by 
means of a yoke 81 and are joined at their oppo 
Site ends by a relatively small armature 83. 
The trip lever 77 is biased against operation by 
the magnet 60, by means of a pair of springs 9 
(only one being shown) having one end hooked 
to the yoke 8 and the other end anchored to 
a vertically movable plate 93. The plate 93 
COOperates with an adjusting screw 95 which is 
provided with a knulled head 97 bearing against 
the bottom Side of the cross member 5. Rota 
tion of the Screw 95 moves the plate 93 and 
thereby adjusts the tension of the splings 9 to 
Valry the minimulin overload tripping point of the 
breaker. A Scale plate 203 supported on the outer 
ends of the CIOSS member 75, bears indicia which 
indicates the trip Setting of the breaker. 
A trip bar 87 is rotatably supported in a 

bracket 89 secured to the casing 38 (Fig. 1) 
for the shunt trip coil. The trip bar 87 extends 
across all the poles of the breaker and is pro 
vided with an arm i85 for each pole (only one 
being Showin), the center one of the arms being 
in alignment with the lower end of the trip rod 
f35. An adjusting screw 99 is mounted in each 
Of the yokeS 8 in alignment, with the corre 
Sponding arm 85 and is locked in adjusted posi 
tion by means of a lock nut 2. 
Normal rated current flowing through the cir 

cuit of the breaker, including the energizing 
winding 82, causes slight energization of the mag 
net 60, but not sufficient to overcome the tension 
of the Spring 9. Upon the occurrence of an 
overload current above a predetermined value, 
for exampie, above 10 to 12 times rated current 
in the circuit of any pole, the flow of current 
through the corresponding coil 82 causes ener 
gization of the magnet 60 sufficient to overcome 
the tension of the Springs 9 and attract the 
almature 83 rocking the trip lever TT counter 
clockwise. At this movement of the trip lever TT, 
the Screw 99 engages the corresponding arm 85 
of the trip bar and rocks the trip bar 8 in a 
clockwise direction thereby thrusting the trip rod 
35 upwardly to trip the breaker in the previously 

described manner. 
Means are also provided to effect tripping of 

the breaker after a time delay in response to per 
Sistent Overload currents below the predeter 
mined value. This means includes a trip lever 
205 comprising a pair of parallel levers of non 
magnetic material pivotally mounted on the pivot 
T9 and disposed between the sides of the pre 

viously described lever 77. The trip levers 205 
are rigidly connected at their outer ends by means 
of a cross bar 207, and a relatively large arma 
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ture 209 is secured to their opposite ends in juxta 
position with the end pieces 63 of the magnet 
core. The trip lever 25 is normally latched 
against operation by the magnet 80, by a latch 
member 2 which normally engages the croSS 
bar 2. The atch member 2 is Secured to a 
pivot rod 23 by a set-screw 25, and the rod 28S 
is pivotally supported by projections 27 (only 
One being shown) formed integral with the frame 
65 and extending upwardly from the Cross them -. 

ber 5. 
An ambient compensating bimetal element 29, 

Secured to the latch member 2 by means of 
rivets 22, extends substantially horizontally 
from the latch member toward the base i. A low 
temperature thermally responsive biretal ele 
ment 223 is supported by a metal bracket 225 to 
which it is rigidly secured by welding or in any 
suitable manner. The low temperature responsive 
bimetal may comprise any bimetal element in 
Which one side has a relatively high coefficient of 
expansion and the other side has a relatively 
low coefficient of expansion and which will defect 
in response to a relatively Small change in tem. 
perature. The bracket 225 is secured by means 
of ScreWS 22 to the conductor 8 at the left of the 
coil 82 of the magnet, the bimetal element 223 
extending outwardly and toward the right above 
the coil and having its free end disposed just 
below the free end of the COingoensating binetal 
29. The free end of the bimetal 223 has a nut 
229 rigidly secured thereto in which is threaded 
an adjusting screw 23 of insulating material. 
The Screw 23 has an enlarged lowe end 233 also 
of insulating material formed integral thereWith, 
the purpose of which will be described later. 
The bimetal element 29 is disposed to defect 

upwardly in response to an increase in ambient 
temperature, and the bimetal element 223 is dis 
posed to deflect upwardly in response to an in 
crease in ambient temperature or in temperature 
generated by an overload current flowing through 
the conductor 8 and the coil 82. When the bi 
metal element 223 deflects upWardly a predeter. 
mined amount in response to an increase in tem 
perature of the conductor 3 resulting from the 
flow of Overload current, the Screw 23 engages 
tie free end of the compensating bimetal 29 
and rotates the latter and the latch member 2 
clockwise to disengage the latch member from 
the cross bar 2. The increased energization of 
the magnet 6 Occasioned by the overload cur 
rent is Sufficient to attract, the large arnature 
29 and rotate the trip lever 25 counterclock 
Wise. As previously stated, overload currents be 
ow a predetermined value do not energize the 
magnet SC Sufficiently to overcome the tension 
of the Springs 9 and operate the trip lever 7 
due to the smaller size of the armature 83. The 
larger armature 209, however, provides for an 
increased flow of magnetic flux and, therefore, a 
greater magnetic pull So that when the latch 
member is operated to release the trip lever 25, 
the magnet immediately attracts the arnature 
and rotates the trip lever 205 counterclockwise. 
Due to the engagement of the trip lever 205 With 
the armature 83, this movement of the trip 
lever 25 rotates the trip lever T thereWith to 
effect tripping of the breaker, as previously de 
Scribed. 
When the circuit is interrupted at the main 

contacts (Fig. 1), the magnet f60 is deenergized 
and the Springs 9 (Fig. 2) restore the trip lever 
77 to normal position and, by means of the 

armature 83, restore the trip lever 205 to its 
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normal position. As the bimetal element 223 
cools and resumes its normal position, it permits 
the bimetal element, 29 to rotate counterclock 
Wise, thus restoring the latch member to latch 
ing engagement With the cross bar 207. The 
clockwise or restoring movement of the trip lever 
2C5 is linited by an adjusting screw 235 which is 
locked in position by a lock nut 237. Due to the 
engagement of the ever 205 With the armature 
83, the screw 235 also limits the clockwise move 
ment of the trip lever 7. 
The previously mentioned, enlarged end 233 of 

the screw 23 forms a part of a device for Wary 
ing the annount of time delay provided by the bi 
metal element 223, that is, the amount of deflec 
tion of the bimetal that is required to release the 
latch. This result is obtained by rotating the 
insulating screw 23 to thereby adjust the dis 
tance of the end of the ScreW from the bimetal 
29. 
The Squared upper end 239 of an adjusting 

member 24 of insulating material fits relatively 
loosely Within Serrations formed on the inside of 
the enlarged end 233 of the screw 23 forming 
a slidable connection betWeen the member 24 
and the screw 23. The member 24 is provided 
With a portion 243 Substantially Spherical in 
shape which is supported for universal move 
ment in a U-shaped convex metal band 2.5 pass 
ing around the portion 243 and having its ends 
Secured by means of Screws 246 (only one being 
shown) to a bracket 247 which, in turn, is se 
cured by means of a Screw 249 to the underside 
of the frame 5. The lower end of the member 
24 f is formed in the shape of a knurled head 
25 and is provided with a lug 253 which is 
adapted to engage a projection 255 of the bracket 
24, to limit the rotation of the member 24. 
The end 25 of the bimetal 223 which projects 

to the right of the nut 229 is bent downwardly 
and is tensioned against the periphery of 233 
which is provided with a plurality of flat Sur 
faces in Order to retain the Screw member 33 
and the screw 23 in adjusted position. 

Since the end 233 of the screw 23 is movable 
axially relative to the member 24, rotation of 
this member does not move the bineta, 223 but 
merely moves the end of the Screw 23 toward 
and away from the bimetal 29 and in this man 
ner varies the time delay provided by the bimetal 
element 223. 
When the bimetal 223 defects upwardly in re 

Sponse to overload currents, it moves the axis of 
the screw 23 and the enlarged end 233 thereof 
upwardly and slightly in a counterclockwise di 
rection Out of the normal position, moving the 
member. 233 slightly toward the right. This 
movement, through the slidable connection 
233-239, rotates the adjusting member 24 
slightly clockwise, the Spherical portion acting as 
the pivot. Since the member 24 f is freely mov 
able in its support bracket or band 245, it im 
poses no restraint on the deflecting movement 
of the bimetal 223. 
The enlarged end portion 233 with its serrated 

inner Surface, and the square portion 239 of the 
member 24 also serve as a means for calibrat 
ing the bimetal element to correspond to the 
trip setting of the adjusting screw 95. When 
the minimum trip setting of the device is ad 
justed by the screw 95, it is necessary to recali 
brate the bimetal 223 accordingly and this is done 
by removing the adjusting member 24 and turn 
ing the screw 23 f to obtain the proper distance 
of the Screw end from the free end of the bimetal 
29 corresponding to the new trip setting of the 
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screw 95, and then reassembling the member 
24. 

Since the bimetal element 223 is a low tem 
perature bimetal, that is, one which will deflect 
when its temperature is increased a relatively 
small amount, it can be heated by conduction 
directly from the conductor 82 without any re 
sistance heating means and without any current 
flow through the bimetal. By this construction 
overload currents cannot damage the bimetal 
element or alter its calibration, and there is no 
heater which might be burned up as in the case of 
some prior art devices. 
The bimetal elements 29 and 223 have the 

same characteristics and deflect upwardly the 
same extent in response to an increase in an 
bient temperature. It can be seen, therefore, 
that the additional deflection of the bimetal 223, 
in order to trip the breaker in response to an 
overload of given magnitude and duration, Will 
remain the same for any ambient temperature 
within the limits of the device. 

Fig. 3 illustrates a modification of the inven 
tion in which an ambient compensating bimetal 
carried by a trip member is latched directly to a 
thermally responsive bimetal element to control 
tripping of the breaker on overloads below the 
predetermined value. In the modification shown 
in Figs. 3 and 4, like parts have been given the 
same reference characters. This trip device 
includes a U-shaped magnet core 2 and a fraine 
283 of non-magnetic material comprising parallel 
side members 265 rigidly connected by a Cross 
member 267. Each of the side members 265 is 
provided with an angularly bent foot 269 abut 
ting against the magnet core 26, and the frame 
and the magnet core are secured to the base 
by means of bolts 27 (only one being shown). 
A trip lever comprising a pair of arms 273 is piv 
otally mounted on a rod 275 supported in the 
frame 263. At their inner ends the arms carry an 
armature 27 and the outer ends of the arms 273 
are rigidly connected by a yoke 279. The trip lever 
273 is biased against operation by the magnet 
26, by means of a pair of springs 9 having 
One end Secured to the yoke 279 and the other 
end attached to the vertically movable plate 93. 
A conductor 28 secured to the connector 27 
(Fig. 1) in place of the conductor 8 and coil 
82 of the previously described trip device, extends 
downwardly and between the legs of the magnet 
Core and thereby forms a single turn energizing 
coil for the magnet core. The end of the con 
ductor 28 extends substantially horizontally 
through an opening in the base and forms a 
terminal connector 283. 
The conductor 28 serves to energize the mag 

net 26; however, on low overloads below a pre 
determined value, this energization is insufficient 
to overcome the tension of the springs 9 and 
effect tripping of the breaker. On overloads above 
a predetermined value, for example above 10 
to 12 times rated current, the pull of the magnet 
is Sufficient to overcome the springs 9, attract 
the armature 277, and operate the trip lever 273 
to trip the breaker in the previously described 
lane. 

The current responsive inverse time limit trip 
ping means of the Fig. 3 modification includes a 
trip lever 285 of non-magnetic material compris 
ing a pair of Spaced arms pivotally mounted on 
the rod 275 and connected at their outer ends by 
means of a yoke 287. A relatively large arma 
ture 289 is secured to the inner ends of the arms 
of the lever 285 for cooperating with the magnet 
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26. A low temperature thermally responsive bi 
metal element 29?, secured to the underside of 
the conductor 28 by means of two livets 293 
(only one being shown), has a latch member 295 
secured to but insulated from its free end. An 
ambient compensating bimetal element 291 has 
one end rigidly secured to a flattened portion Of 
a shaft, 299 rotatably supported in the ends of 
the lever arms 285. A latch member 30 Secured 
to but insulated from the free end of the ambient 
bimetal 297 cooperates with the latch member 
295 to normally prevent operation of the trip 
lever 285 by the magnet 23. An adjusting Screw 
3G3 is threaded into an opening in the shaft, 293 
in alignment with one of the artins of the level 
273 and is locked in adjusted position by a lock 
nut 305. Another adjusting screw 301 in the 
cross member 23 of the frane 265 forms an act 
justable stop for the trip lever 285 and is en 
gageable by the yoke 287 of the level'. A lock nut 
309 maintains the screw in adjusted position. The 
springs 9 bias the trip lever 23 in a clockwise 
direction against the screw 303 and by meals of 
the screw and the shaft 299 biases the trip lever 
285 also clockwise into contact. With the SC'eW 
3.07. The screw 303 serves as an adjustable stop 
between the trip levers 285 and 23. The Screw 
3C serves as an adjustment to obtain proper 
clearance at the latch point. This screw 307 
should preferably be adjusted for a maximum 
clearance of .005 of an inch at the latch point. 
An adjustment is provided to adjust the over 

lap of the latch members 295 and 30. This ad 
justment includes a resilient spring strip 3 
secured to the compensating bimetal element 2S, 
at the point, where the bimetal is secured to the 
shaft 299. The member 3 has a substantially 
horizontal portion adjacent the bimetal 237 and 
is bent downwardly as at 33 to the right thereof 
and engages the right-hand end of an exten 
sion 3 4 of the yoke 287. To tile left of the shaft 
299, the member 3 f inclines downwardly and. 
at a point near its left-hand end, engages an ad 
justing screw 35. The screw 3 S is held in posi 
tion in the yoke 287 by a lock nut 3T. 
The member 3 is tensioned between the end 

of the screw 35 and the end of the extension 
34, Rotation of the Screw 3.5 in 8, direction to 
move it upwardly increases the tension of the 
meinber 3 and causes a sight clockwise rota 
tion of the Shaft, 299 and the bimetal 29 to 
increase the latch overlap, Movement, of the 
screw 3 i5 in the opposite direction decreases the 
tension of the member 3 and effects a reduction 
in the latch overlap. The tension of the spring 
9 is adjusted in the previously described man 

nel and for the same purpose. 
Upon the occurrence of an overload below the 

predetermined value, the pull of the magnet 26 
increases, and the bimetal 29, when heated a 
predetermined amount deflects upwardly to dis 
engage the latch member 295 from the latch 30. 
When this occurs, the magnet 26 attracts the 
large armature 289 and rocks the trip lever 285 
counterclockwise, which movement through the 
agency of the shaft 299 and the screw 303, rocks 
the trip lever 273 in the same direction to effect 
tripping of the breaker in the manner previously 
described. 
When the current is interrupted and the mag 

net 26 is deenergized, the Spring 9 restores 
the trip lever 273 to its normal unattracted posi 
tion as shown, and by means Of the Connection 
299-303 restores the lever 285 to the position 
shown. As the bimetal 29 cools and resumes its 
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normal position, the latch 295 reengages the latch. 
30. 
The bimetal elements 29 and 29 have the 

same characteristic and defect upwardly an 
equal extent in response to a rise in ambient 
temperature, thus providing a maximum correc 
tion for variations in ambient temperatures. 
According to the modification shown in Fig. 

4 of the drawings, the breaker is tripped after 
a time delay in response to overloads below the 
predetermined Value under the control of an oil 
dashpot. On Overload clarents above the prede 
termined value, the breaker is tripped instan 
taneously independently of the dashpot. 
The trip lever 77 shown in Fig. 4 is identical 

With the lever 77 shown in Fig. 2 and operates 
in the Sane manner to trip the breaker instan 
taneously on Overloads above the predeternied 
value. The magnet 60, including the magnet 
core 6- 63 and the energizing coil 82, is the 
same as that shown in Fig. 2, and the trip lever 
205 is the same as the One shown in Fig. 2 with 
the exception that the cross bar 2 is omitted, 
the right-hand arms are shortened and are Op 
eratively connected by means of a rod 339 and 
pivot pin 32 to the piston 323 of a dashpot in 
dicated generally at 325. The dashpot 325 may 
be of any suitable type, such, for instance, as 
is fully disclosed in the copending application 
of John W. May and William H. Stuellein, Se 
rial No. 392,048, filed May 6, 1941, and assigned 
to the assignee of the instant invention, which 
application became Patent No. 2,340,973 on Feb 
ruary 8, 1944. The dashpot is of the suction disk 
type and comprises a cup-shaped member or 
pot 327 secured to the bottom of the frame 65 
and at least partially filled with oil. The piston 
323 is provided with suction surfaces (not shown) 
on its lower face which cooperate with similar 
Suction surfaces (also not shown) in the bottom 
of the cup 327. The cup is so mounted that it 
may be rotated to vary the effective Suction 
area, which provides a convenient means of de 
termining the tripping time delay of the breaker 
On Overloads below the predetermined value. 
As previously mentioned, the magnet 69 is 

energized sufficiently to instantaneously trip the 
breaker when an overload above the predeter 
mined value or a short circuit occurs, the trip 
lever 7 operating independently of the trip 
lever 295 and the dashpot. 
Normal rated current flowing through the coil 

82 does not energize the magnet f6 Sufficiently 
to attract the arnatures 83 and 29 and Over 
come the tension of the spring 91. When an 
overload current below the predetermined value 
occurs, the increased energization of the mag 
net f6) creates a pull on the armatures suffi 
cient to overcome the Spring 9 and applies 
a force On the rod 39 in an upward direction, 
which, after a time delay determined by the 
magnitude and duration of the overload, breaks 
the Suction or oil seal between the Suction. Sur 
faces of the piston 323 and the cup 32. The 
magnet 60 then attracts the armatures and Op 
erates the trip levers 7 and 25 to trip the 
breaker. When the Overload current is inter 
rupted, the springs 9 function to restore the 
lever 77, and by means of the armature 83, the 
lever 205 to normal position as shown in Fig. 4. 
We claim as Our invention: 
1. A circuit breaker comprising relatively now 

able contacts, operating mechanism for said 
contacts, a trip mechanism comprising a trip 
member operable to cause opening of the con 
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tacts, an electromagnet Operable in response to 
overload currents above a predetermined Walue 
to instantaneously operate the trip member, a 
Second member operable by said magnet to op 
erate the trip member, a latch normally restrain 
ing said second member against Operation and 
operable to release said second member, a ther 
mally responsive bimetallic element heated in 
response to the current of the circuit and oper 
able when heated a predetermined amount in 
response to overload currents below said pre 
determined value for operating Said latch, and an 
ambient responsive bimetallic element inter 
mediate the thermally responsive bimetallic ele 
Inent and the latch for compensating the device 
for changes in ambient temperature. 

2. A circuit breaker comprising relatively 
movable contacts, operating mechanism for said 
contacts, a trip device including a trip member 
operable to cause opening of Said contactS, an 
electromagnet operable in response to overload 
currents above a predetermined value to oper 
ate said trip member, a second member operable 
to operate the trip member, a latch normally 
restraining said member against operation and 
operable to release said member, an ambient 
temperature responsive bimetallic element Se 
cured to said latch, and a thermally responsive 
bimetallic element heated in response to the 
current of the circuit and operable when heated 
a predetermined amount to engage said ambient 
temperature responsive bimetallic element and 
operate the latch, said ambient temperature re 
sponsive bimetal compensating the device for 
changes in ambient temperature. S. 

3. A circuit breaker comprising relatively mov 
able contacts, operating mechanism for said con 
tacts, a trip device including a trip member op 
erable to cause opening of the contacts, an elec 
tromagnet operable in response to overload cir 
cuits for operating said trip member, an arma 
ture operable by said electromagnet under cer 
tain conditions to operate the trip member, said 
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trip member being operable under certain other 
conditions independently of said armature, a 
latch member normally atching said armature 
against operation and movable to an unlatch 
ing position to release the armature, an ambient 
temperature responsive bimetallic element oper 
atively associated with said latch member, and 
a thermally responsive bimetallic element heated 
in response to the current of the circuit and op 
erable when heated a predetermined amount to 
catase said arnature to be released, said ambient 
responsive bimetallic element acting in response 
to changes in ambient temperature to compensate 
the device for changes in ambient temperature. 

4. A circuit breaker comprising relatively mov 
able contacts, operating mechanism for said con 
tacts, a trip device including a trip member op 
erable to cause opening of the contacts, an elec 
tronagnet Operable in response to Overload cur 
rents above a predetermined magnitude to in 
Stantaneously operate said trip member, a second 
member operable by said electromagnet in re 
Sponse to overload currents below said predeter 
mined magnitude to operate said trip member, 
Said trip member being Operable instantaneously 
upon overloads above said predetermined mag 
nitude independently of said second member, an 
ambient responsive bimetallic element operatively 
asSociated with said Second member, and a ther 
nally responsive bimetallic element cooperating 
With said ambient responsive bimetallic element 
to normally restrain the member against opera 
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tion, said thermally responsive bimetallic element 
being heated in response to the current of the 
circuit and operable when heated a predeter 
mined annount by overload currents to release 
said second member and permit said second men 
ber to operate the trip member. 

5. A circuit breaker comprising relatively mov 
able contacts, operating mechanism for said con 
tacts, a trip device including an electromagnet, 
a trip member operable by said electromagnet 
under certain circuit conditions to cause instan 
taneous opening of the contacts, an auxiliary 
member operable by said electromagnet undel 
certain other circuit conditions to operate the 
trip member, an ambient temperature compen 
Sating bimetal element operatively aSSociated 
with said auxiliary member, and a thernally re 
sponsive bimetal element cooperating With Said 
ambient compensating bimetal element to nor 
lnay restrain the auxiliary member against Op 
eration, Said thernally responsive binetal ele 
ment being operable when heated a predeter 
mined amount in response to Said certain other 
circuit, conditions to release the auxiliary men 
ber and thereby cause the electromagnet to Op 
erate the trip member. 

6. A circuit breaker comprising relatively now 
able contacts, operating mechanism for Said con 
tacts, a trip device including a trip member oper 
able to cause opening of Said contacts, an elec 
tromagnet operable in response to overload cur 
rents above a predetermined value to instanta 
neously operate the trip member, an auxiliary 
member operable by said magnet to operate the 
trip member, a latch member normally restrain 
ing said auxiliary member against operation, a 
pair of bimetallic elements disposed to deflect 
in the same direction when heated, one of Said 
bimetallic elements being operatively aSSociated 
with the latch member and responsive to 
changes in ambient temperature, and the other 
of said bimetallic elements being heated in re 
sponse to the current of the circuit and Operable 
when heated a predetermined amount in re 
sponse to overload currents below the predeter 
mined amount to effect unlatching of the auxil 
iary member. 

7. A circuit breaker comprising relatively mov 
able contacts, operating mechanism for said con 
tacts, a trip device including a trip member op 
erable to cause opening of said contacts, an elec 
tromagnet operable in response to overload cur 
rents above a predetermined value to instanta 
neously operate said trip member, an auxiliary 
member operable by said electromagnet to oper 
ate the trip member, a latch member for restrain 
ing said auxiliary member against operation, a 
pair of bimetallic elements disposed to deflect in 
the same direction when heated, one of Said bi 
1netallic elements being Operatively associated 
With said latch member, and the other of Said 
bimetallic elements being operable When heated 
a predetermined amount in response to overload 
currents below said predetermined value to cause 
operation of the latch member to release said 
auxiliary member, and adjusting means compris 
ing an adjustable member rotatably mounted on 
the thermally responsive bimetallic element and 
movable therewith and a member mounted for 
universal movement in a fixed support for Oper 
ating said adjustable member to determine the 
unlatching point of the latch member. 

8. A circuit breaker comprising relatively now 
able contacts, operating mechanism for Said Con 
tacts, a trip device including a trip member Opei'- 
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able to cause opening of Said contacts, a latch 
normally restraining said trip ninenber against 
Oelation and operable to release said insenbei, 
an alient temperature responsive citaetallic 
eleinet Sscured to said atch, and a tinelinally 
respo;sive bimetalic element leated in response 
to current, of the circuit and operable when heated 
a predeteriniied anount to engage the aiiabie: it 
tein perature '8Sponsive bimetailic element and 
Operate the latch, Said ambient temperature re 
Sponsive bimetallic eleneiai, compensatilag the de 
Vice for changes in ambient temperature. 

9. A circuit breaker comprising relatively now 
able contactS, Operating nechanism therefo: , . 
trip device including a trip member operate to 
cause opening of the contacts, a latch normally 
'estraining Said trip member against Cperation 
aid operable to release Said trip nemiel, ail 
aroliet, teiperature responsive oinletallic ele 
let Secured to Said atch, a low tenpei'attire re 
Sponsive bimetallic element disposed in lea, 
COInducting relationship to a current conductor 
Of the breaker and Operable When heated a pre 
determined annount to engage the ambient ten 
peratule responsive bimetallic element and Oper 
ate the latch, said ambient, temperature respon 
Sive bimetallic element compensating tile device 
for changes in ambient temperature. 

10. A circuit breaker Cornprising relatively 
movable contacts, operating mechanism for Said 
contacts, a trip device including a trip member 
Operable to cause opening of said contacts, a latch 
member for restraining said trip member against 
operation, a pair of bimetallic elements disposed 
to deflect in the same direction when heated, one 
of said bimetallic elements being operatively 
associated with the latch member, and the other 
of Said bimetallic elements being Operable when 
heated in response to overload currents to cause 
Operation of the latch member to release the trip 
member, an electromagnet, operable in responsc 
to overload currents to operate said trip member, 
and adjusting means comprising an adjustable 
member rotatably nounted on the thernally re 
Sponsive binetallic element and innovable there 
With and a member mounted for universal nove 
nent in a fixed Support for Operating Said ad 
it stable member. 

11. A circuit breaker comprising relatively 
movable contacts, operating mechanism for said 
contacts, a trip device including a trip member 
operable to cause opening of the contacts, an elec 
tromagnet Operable in response to overload cur 
rent above a predetermined value to operate the 
trip member, a second member operable to oper 
ate the trip innenbel, a latch nerber for nor 
mally restraining said Second member against 
operation, Said latch member being pivoted on 
a fixed pivot, an ambient temperature respon 
Sive bimetal element Secured to said atch nen 
ber, and a thermally responsive bineta element, 
heated in eSponse to the current Of the circuit, 
and operable When heated a predeterinel 
amount to nove the ambient tenperature re 
Sponsive bimetal and Operate the latch, Said 
ambient temperature responsive hiraetal corn 
pensating the trip device for changes in ambicni, 
temperature. 

2. A circuit breaker Comprising Irelatively 
movable contacts, operating mechanisin for said 
contacts, a trip device including an electromag 
net, a trip member operable by Said electromag 
net in response to overload currents above a pre 
determined value to cause instantaneous open 
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ing of the contacts, an auxiliary member oper 
able by said electromagnet to operate the trip 
member, an ambient temperature responsive bi 
metal element mounted on Said auxiliary inen 
ber for movement thereWith, a, therinally re 
Sponsive bimetal element COOperating With said 
ambient temperature responsive bimetal to nor 
mally restrain said auxiliary member against 
operation, said thermally responsive bimetal ele 
ment being operable when heated a predeter 
mined amount in response to Overload currents to 
release the auxiliary member and thereby cause 
the electromagnet to operate the trip member. 

i3. A circuit breaker comprising relatively 
movable contacts, operating mechanism there 
for, a trip device including a trip member oper 
able to cause opening of the contacts, an elec 
tromagnet operable in response to overload cur 
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rents above a predetermined value to instantane 
ously operate said trip member, an auxiliary 
member operable by said electronagnet to operate 
the trip member, an ambient temperature re 
Sponsive bimetal element mounted on and mov 
able With Said auxiliary member, a latcin Inenber 
on said bimetal element, a thermally responsive 
bimetal element, a latch on Said thermally re 
sponsive bimetal element cooperating With said 
latch member to normally restrain the auxiliary 
member against operation, said therinally respon 
sive bimetal deflecting when heated a predeter 
mined amount in response to overload currents 
below said predetermined value to release said 
auxiliary member and thereby cause the magnet 
to operate the trip member. 

TURE INDSTROM. 
JOHN W. MAY. 


