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The invention relates, in general, to electrical 
Switches or circuit breakers of the type having 
an electro-responsive or a thermal trip element 
for automatically causing the opening of the con 
tacts of the Switch or circuit breaker in response 
to predetermined "Overload conditions. In par 
ticular, the invention concerns circuit breakers 
of the above type which have a trip element com 
pensated for changes in ambient temperature. 
In the application for Letters Patent filed 

September 8, 1938, by Oliver S. Jennings and Har 
lan S. Gano, Serial No. 228,942, now Patent No. 
2,284,825, granted June 2, 1942, there is described 
a novel method of mounting the thermal trip 
element of a circuit breaker and in compenSat 
ing the same for changes in the ambient tem 
perature of the medium surrounding the circuit 
breaker. The circuit breaker there described was 
designed specifically for oil-immersed applica 
tions; however, the novel method illustrated 
there for mounting and compensating the bi 
metallic trip element is Suitable for circuit break 
erS operating in air also. 
The present application concerns an important 

improvement in the means for mechanically con 
necting the free end of the compensating bimetal 
With the main bimetal which actually trips the 
breaker open. It is desirable to avoid any un 
necessary lost motion, friction, or play in the 
connecting means between the two bimetals, and 
the present application is concerned specifically 
With a novel connection between these two bi 
metals. It has been found experimentally that 
any unnecessary free play, friction, or lost no 
tion in the connecting means intermediate the 
tWo bimetals Will result in Varying characteristics 
of the main bimetal and successive tripping of 
the breaker on Widely different overload currents. 
The present invention eliminates all unnecessary 
free play, friction, or lost motion in the connec 
tion between the tripping bimetal and the con 
pensating bimetal and results in uniform tripping 
of the circuit breaker for every setting of the trip 
element of the breaker irrespective of changes 
in ambient temperature. 
An object of the invention is the provision of 

a circuit breaker which will uniformly trip open 
on the same overload current for a single set 
ting of the trip element irrespective of any vari 
ations in ambient temperature. 
Another object of the invention is the pro 

free play in the connection between the two 
bimetals. 
Another object of the invention is the pro 

vision of a circuit breaker with a compensating 
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vision of a connection between the tripping bi- . 
metal of a circuit breaker and its ambient tem 
perature compensating bimetal which will elimi 
nate all unnecessary lost motion, friction, and 55 

bimetal located outside the circuit breaker cas 
ing so as to be unaffected by the heat generated 
Within the casing of the circuit breaker and a 
connection between the compensating bimetal 
and the tripping bimetal located within the cas 
ing to eliminate any lost motion, friction, or 
play between the two. 
Another object of the invention is the pro 

vision of an oil-immersed circuit breaker with 
a compensating bimetal disposed away from the 
oil immediately surrounding the current carry 
ing parts of the breaker and yet mechanically 
connected to the tripping bimetal within the 
region of circulation of such oil so that there 
Will be no unnecessary lost motion, friction, or 
free play between the two bimetals. 
Another object of the invention is the pro 

vision of a circuit breaker with a tripping bi 
metal which carries the full series current of 
its respective pole, said tripping bimetal being 
connected by insulated mechanical means to a 
compensating bimetal located outside the cir 
cuit breaker case in such manner that there is 
no unnecessary free play, friction, or lost mo 
tion in the connecting means. 
Another object of the invention is the pro 

vision of an insulated mechanical connection 
between the tripping bimetal of a circuit 
breaker and its ambient temperature compen 
Sating bimetal which will eliminate all unneces 
Sary lost motion, friction, and free play between 
the two, yet will still allow easy adjustment 
of one relative to the other. 
The novel features that are considered char 

acteristic of the invention are set forth in par 
ticular in the appended claims. The invention 
itself, however, both as to structure and opera 
tion, together with additional objects and ad 
vantages thereof, will be best understood from 
the following detailed description of two em 
bodiments thereof when read in connection with 
the accompanying drawing, in which: 

Figure i is a vertical Sectional view of a cir 
cuit breaker constructed in accbrdance with the 
invention, the ambient temperature being nor 
mal. 
Figure 2 is an enlarged fragmentary sectional 

view showing the details of the thermal trip 
device and the connecting means between the 
two bimetals, the bimetals being shown flexed 
in response to a high ambient temperature. 
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Figure 3 is an enlarged fragmentary sectional 

view of a modified form of connecting means 
between the two bimetals as applied to a multi 
pole circuit breaker, the ambient temperature 
being normal; and, 

Figure 4 is a plan view of the trip device shown 
in Figure 2, the ambient temperature being 
normal. 
Referring to the drawing, particularly to Fig 

ure 1 thereof, the circuit breaker comprises, in 
general, a base , a cover 3, contact means indi 
cated generally at 5, an operating mechanism 
indicated generally at 7, and a trip device indi 
cated generally at 9. 
The base is constructed of molded insulating 

material and forms a support for the various 
elements of the circuit breaker. The cover 3, 
which is also constructed of molded insulating 
material, is Secured to the base by suitable 
means such as bolts (not shown) which pass 
through aligned openings formed in the base and 
cover. End terminals and 3 are mounted in 
suitable openings provided in the ends of the base 
l, and these end terminals and 3 form the 
means for connecting the breaker in an electrical 
circuit. 
The contact means indicated generally at 5 

comprises a stationary contact 5 connected to 
a conductor strip f by means of a screw 9, 
which also secures the stationary contact 5 to 
the base . The conductor strip f is electrically 
connected to the end terminal by means of a 
screw 2. The contact means indicated gen 
erally at 5 also comprises a movable contact 23 
carried by a resilient switch arm 25, and an arc 
extinguishing means indicated generally at 27. 
The arc-extinguishing means 2 is not an impor 
tant part of the invention, and any suitable type 
may be used. 
The movable contact, 23 is Secured to the free 

end of the resilient switch arm 25 by means of 
a rivet 29, and the opposite end of the switch arm 
25 is secured to a channel-shaped movable con 
tact supporting frame 3 by means of a pair of 
rivets 33. The channel-shaped movable contact 
Supporting frame 3 is pivotally supported by 
means of a pivot pin 35 to the side walls of a 
metallic U-shaped main frame 3 secured to the 
base by means of rivets 39 and a plate 4. 
The operating mechanism indicated generally 

at T comprises, in general, a bifurcated operating 
member 43, a releasable cradle 45, a pair of toggle 
links 47 and 49, a pair of over-center springs 5, 
and an operating handle 53. 
The bifurcated operating member 43 has the 

lower ends of its legs pivotally supported on the 
Side Walls of the main frame 3 by means of 
pivot studs 55. The upper end of the bifurcated 
operating member 43 has secured thereto an 
arcuate closure member 5 of molded insulating 
material, which acts to close an opening 59 pro 
vided in the cover 3 for any position of the bifur 
cated operating member 43. The handle 53 is 
formed integrally With the closure member 5 
and projects through the opening 59 in the cover 
3. A resetting member 6 projects from and is 
formed integrally with the bifurcated operating 
member 43, and this member serves to reset the 
releasable cradle 45 following a tripping opera 
tion, as Will be described hereinafter. 
The releasable cradle 45 is pivotally supported 

by means of a pivot pin 63 which extends be 
tween the side walls of the main frame 3. The 
releasable cradle 45 has a rearwardly extending 
portion 65 provided with a latch nose 67 which 
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2,840,050 
is insulated from the releasable cradle 45 by a 
plurality of insulating plates 69. The releasable 
cradle 45 is adapted to be normally held in a 
latched position by means of the trip device 9. 
The toggle links 47 and 49 pivotally connect 

the channel-shaped movable contact supporting 
frame 3 to the releasable cradle 45 in the man 
ner shown in Figure of the drawing, the lower 
end of the link 49 being pivotally mounted on 
the movable contact supporting frame 3 f by 
means of the pivot pin , and the upper end of 
the link 47 being pivotally connected to the re 
leasable cradle 45 by the pivot pin T3. The over 
center springs 5 are connected between lugs 75 
formed integrally with the bight portion of the 
operating member 43, and a knee pivot pin 77 
which pivotally connects the toggle links to 
gether. 
The Operation of the circuit breaker as thus 

far described is, briefly, as follows. With the 
parts in the position shown in Fig. 1, that is, 
with the contact means in closed-circuit position 
and the releasable cradle 45 held in its normally 
latched position by the trip device 9, let it be 
assumed that it is desired to manually open the 
circuit controlled by the breaker. The operating 
handle 53 is moved from the closed position 
shown in Fig. 1 in a counter-clockwise direction 
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to an open-circuit position at the opposite end 
of the opening 59. This movement of the oper 
ating handle 53 to open position moves also the 
operating member 43 in a counter-clockwise di 
rection about its pivot axis 55. As soon as the 
line of action of the oyer-center Springs crosses 
the pivot pin 73, which connects the upper toggle 
link 47 to the releasable cradle 45, the force 
exerted by the springs 5 causes collapse of the 
toggle links 47 and 49. The collapse of the toggle 
links 47 and 49 causes movement of the switch 
arm 25 in a Counterclock Wise direction to open 
Circuit position witl a Snap action. 

In manually closing the circuit breaker, Sub 
stantially the reverse action takes place. The 
operating handle, 53 is returned to the closed 
position shown in Figure 1. At a certain point in 
the closing movement of the Operating handle 
53 the line of action of the over-center Springs 
5 crosses the pivot pin 73, and the force of the 
over-center springs 5, causes the toggle links 
and 49 to assume their extended or in-toggle 
position as shown in Fig. 1. Movement, of the 
toggle links 4 and 49 to their extended position 
causes clockwise movement of the movable con 
tact supporting frame 3 and switch arm 25 to a 
closed-circuit position. With a Snap action to ef 
fect engagement of the movable contact 23 with 
the stationary contact 5. 
The releasable cradle 45 is always biased in a 

clockwise direction about its pivot axis 63 by a 
component of force exerted by the over-center 
Springs 5f, but the trip device 9 under normal 
conditions holds the releasable cradle 45 in its 
normally latched position, ShOWn in Fig. 1, 
against the biasing action of the over-center 
springs 5 . If an overload of predetermined mag 
nitude and duration occurs in the circuit Con 
trolled by the breaker, the trip device 9 operates 
to effect release of the releasable cradle 45. The 
member 45, when released, is rotated in a clock 
wise direction about its pivot axis 63 by the 
springs 5, and at a predetermined point in its 
movement causes the line of action of the Over 
center springs 5 to cross the pivot pin 73 to ef 

75. fect a collapse of the toggle links 47 and 49. The collapse of the toggle links 47 and 49 causes 
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counter-clockwise movement of the switch arm 
25 to open-circuit position with a snap action to 
interrupt the circuit controlled by the breaker. 

After an overload tripping operation, the 
breaker cannot be reclosed without first moving 
the Operating handle 58 to the full open-circuit 
position. The resetting movement of the Operat 
ing handle 53 to the full open-circuit position 
causes the resetting member 6 to engage and 
rove he releasable cradle 5 in a counter-clock 
Wise direction to the position shown in Figure 1, 
in which it is relatched by the trip device 9. 
The trip device 9 comprises a thermally re 

sponsive trip element in the form of a bimetallic 
strip 79, which is pivotally mounted at its lower 
end on the base . The lower end of the bi 
metallic element 9 is bent at a right angle and 
Secured in any Suitable manner to a U-shaped 
bracket 8. The bracket 8 is pivotally mounted 

- On a U-shaped supporting bracket 83 by means of 
a pivot pin 85 which extends through the side 
legs of the brackets 8 and 83. The supporting 
bracket 83 is seated on the base and is rigidly 
Secured thereto by a pair of downwardly extend 
ing projections 87 (only one being shown) which 
pass through openings in the base f and have 
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their lower ends clinched over against a plate 
89 engaging the underside of the base . 
The upper end of the bimetal trip element 79. 

is provided with an adjustable latch element 9 in 
the form of an adjusting screw, which is threaded 
through the free end of the trip element 79. The 
latch element 9 is normally adapted to overlap 
the latch nose 6 carried by the releasable cradle 
45 to hold the reelasable cradle in its normally 
latched position shown in Fig. 1. The bi-metallic 
trip element 9 is connected in Series. With the 
contacts 5 and 23 of the circuit breaker by means 
of a pair of flexible series conductors 93 and 95, 
so as to be responsive to the current flowing in 
the controlled circuit. The flexible series con 
ductor 93 has one end connected to the terminal 
3, and its other end connected to the upper 

free end of the bimetallic trip element 9. The 
flexible series conductor 95 is secured to the bent 
foot of the bimetallic trip element 9 at one end, 
and the other end is secured to a terminal strip 
97. The terminal strip 9 is secured to a horizon 
tal extension of the mounting bracket 83 by 
means of a screw 99 (Figure 4). The other end 
of the terminal strip. 97 is connected by fiexible 
series conductors to the resilient Switch an 
25. 
The circuit through the breaker extends from 

the left-hand terminal 3 through the flexible 
conductor 93, biretailic trip element S, flexible 
conductors 95, terminal strip. 9, fiexible conduc 
tors O, resilient switch arm. 25, through the con 
tacts 23 and 5, conductor strip to the Opposite 
terminal i. 
The bimetallic trip element is is nortnally held 

against rotation about its pivot axis 8E in the 
position shown in Fig. 1, by means which will be 
hereinafter described. When an overload of pre 
determined magnitude and duration occurs in the 
circuit controlled by the breaker, the bimetallic 
trip element 79 is heated by the overload current 
and flexes in a direction away from the operating 
mechanism 7 to cause the latch element 9 to 
release the releasable cradle 45. The release of 
the cradle 45 effects opening of the circuit breaker 
in the manner previously described. After the 
circuit has been interrupted, the binetallic trip 
element 79 cools and returns to its normal posi 
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3 
tion shown in Fig. 1, to permit resetting of the 
circuit breaker as previously described. 
The circuit breaker is calibrated at the factory 

by means of the adjustable latch element 9 so 
that it will trip open in response to Overload cur 
rents of definite predetermined magnitude and 
duration. After the breaker has been calibrated, 
the adjusting screw 9 is sealed by a suitable 
sealing material to maintain the calibration per 
manent. 
The bimetallic trip element 79 is affected by 

changes in ambient temperature. If the ambient 
temperature rises, the bimetallic trip element 
deflects in a direction away from the operating 
mechanism an amount proportional to the rise 
in ambient temperature. This decreases the 
amount of latch overlap between the latch 
element 9 and the latch nose 6, with the 
result that the breaker will be tripped open 
either at a lower current than that for Which it 
was calibrated, or at a given Overload current in 
a shorter period of time. Conversely, if the am 
bient temperature decreases, the bimetallic trip 
element 9 will deflect in a direction toward the 
mechanism T and will tend to increase the 
amount of latch overlap between the elements 9 
and 67, with the result that the breaker will be 
tripped open either at a higher current than that 
for which it was calibrated, or at a given over 
load current after a longer period of time. 
In order to prevent changes in ambient ten 

perature from affecting the trip characteristic of 
the trip element 9, and to insure that the break 
er will be tripped open in response to definite 
predetermined overload conditions, irrespective 
of changes in ambient temperature, there is pro 
vided an ambient temperature compensating 
means comprising a bimetallic strip O3, and a 
mechanical connecting means indicated general 
ly at 05 interposed between the bimetallic strip 
O3 and the bimetalic trip element 9. The bi 

metallic strip 03 is rigidly secured at one end to 
the base by means of a rivet 07 and the two 
metal plates 06 and 04. A metallic adjusting 
Screw 09 is threaded through the free end of 
the bimetallic strip 03 to engage under compres 
sion an insulator which passes through an 
opening in an offset horizontal projection 3 of 
the U-shaped bracket 8. The insulator is 
rigidly secured to the horizontal projection 3 
by means of a lockwasher 5 and a nut . A 
spring f 9 which is coiled around the pivot pin 
85 biases the U-shaped bracket 8 in a clockwise 
direction around the pivot pin 85 So that the 
point of contact between the adjusting screw (S 
and the insulator f is always under compres- . 
SO 
An opening 2 in the base f is provided to 

permit engagement between the elements con 
prising the mechanical connecting means 05, 
but this opening 2 is made as Small as possi 
ble to minimize any heat transfer from the in 
terior of the circuit breaker casing to the bi 
metallic strip f3. The insulation effect of the 
insulator further helps to minimize heat 
transfer between the elements in the interior of 
the circuit breaker casing and the bimetallic 
strip O3. 
An important feature of the invention is the 

location of elements and O9 so that their 
point of contact is as close as possible on a cen 
ter line connecting the pivot pin 85 with the fixed 
part of the bimetallic strip. 03 nearest the free 

75 
end, as shown in Fig. 2. By so locating the ele 
ments and 09 the relative motion of the ele 



4. 
ments comprising the mechanical means is is 
greatly reduced, thus reducing friction and re 
sulting in more uniform breaker performance. 
The operation of the ambient temperature 

compensating means is briefly as follows. If the 
ambient temperature rises, the bimetallic trip 
element 9 flexes toward the left away from the 
operating mechanism 7. However, the bimetallic 
strip 03 is arranged so that it flexes downward 
ly away from the base f, thus permitting the coil 
spring fl 9 to rotate the U-shaped bracket 8 
clockwise around its pivoting axis 85 and hence 
to compensate for the ambient temperature de 
flection of the bimetallic trip element 79. Fig. 2 
illustrates the position of the elements when the 
ambient temperature is high. Similarly, if the 
ambient temperature decreases, the bimetallic 
trip element 79 deflects toward the operating 
mechanism 7, but at the same time the bimetallic 
strip O3 deflects upwardly toward the base and 
rotates the U-shaped bracket 8, and element 79 
which it supports, about its pivoting axis 85 in a 
counter-clockwise direction against the biasing 
action of spring 9, to compensate for the de 
crease of ambient temperature. It will thus be 
seen that the bimetallic strip 03 always main 
tains the same amount of latch overlap between 
the latch element 9 and the latch nose 6 irre 
spective of any change in ambient temperature, 
so that the breaker will always be tripped open in 
response to definite predetermined overloads, in 
dependently of any change in ambient tempera 
ture. 
The circuit breaker described above was 

specifically designed for oil-immersed applica 
tions, but the invention is not limited to Such 
applications and may be applied to circuit break 
ers operating in other mediums or in air. In oil 
immersed applications, however, it is essential 
that the compensating bimetal 03 be placed in 
a region away from the vicinity of the warn cur 
rent-carrying parts of the breaker, and be main 
tained at the ambient temperature of the oil 
surrounding the breaker. The particular mount 
ing arrangement of the bimetallic strip O3 full 
fills this condition, and also prevents hot oil 
in the vicinity of the current-carrying parts of 
the breaker from coming in contact with the 
compensating bimetallic strip fo3. The bi 
metallic strip 03 is, therefore, constantly main 
tained at the ambient temperature of the oil sur 
rounding the circuit breaker casing and is not 
greatly affected by the heat of the hot oil in the 
interior of the Casing or by the circulation of 
such hot oil. The opening 2 in the base is 
made as small as possible, and the insulator 

helps to insulate any heat transfer. The 
physical size of the insulator and the ad 
justing screw 09 also helps to prevent any cir 
culation of oil through the opening 2 in the 
base f. Consequently, heat generated within 
the circuit breaker casing does not affect the bi 
metallic strip 03, and there is practically no 
circulation of hot oil through the opening f2. 
The adjusting Screw 09 is adjustable from 

Outside of the circuit breaker casing and serves 
to adjust the trip characteristic of the bimetallic 
trip element 79. Turning the screw in towards 
the base , serves to decrease the amount of 
latch overlap between the latch element 9 and 
the latch nose 67, and to result in the breaker 
tripping open more quickly than before for the 
same current, and also tripping open at a lower 
steadily maintained overload current. Turning 
the screw 09 out away from the base , serves 
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to increase the amount of latch overlap between 
the latch element 9 and the latch nose B7, and 
to result in the breaker tripping open more 
slowly than before for the same current, and also 
tripping open at a higher steadily maintained 
overlord current than before, 
By varying the deflection characteristics of the 

bimetallic strips 3 and 79 with respect to each 
other, the bimetallic trip element 79 may be 
under, fully, or overcompensated for changes in 
the ambient temperature, or arranged to give 
any other desired characteristic of compensa 
tion. 

Fig. 3 is a modification of the invention as ap 
plied to a multi-pole breaker similar in mecha 
nism to the breaker described in connection with 
Fig. 1, but having a common trip bar which 
may be actuated by the individual trip mecha 
nism of any pole. . Each pole of the multi-pole 
breaker has its individual tripping mechanism, 
which upon an overload occurring in that pole 
will slightly rotate the common trip bar to trip 
the breaker open. The view is cut away to show 
only one pole with its associated trip mechanism, 
Since the multi-pole structure may be as shown 
in my Patent No. 2,162,577, issued June 13, 1939. 
In the form of the invention illustrated in Fig. 

3 there is a cylindrically shaped common trip 
bar 23, made of molded insulating material, 
which is pivotally mounted and rotatable about 
its longitudinal axis. This common trip bar 23 
extends across all the poles of the breaker and 
may be actuated by the tripping mechanism 
asSociated with any pole to trip the breaker open 
upon an Overload occurring in that pole of the 
breaker. The common trip bar 23 has a num 
ber of horn-shaped upwardly extending projec 
tions 25 formed integrally with the trip bar, 
One for each pole, each of which engages an ad 
justable screw 27 threaded through the free 
end of the bimetallic trip element 29 for that 
pole. The bimetallic trip element 29, as before, 
carries the full current of its respective pole, 
the flexible conductor 93 serving to carry the 
full current of the pole to the free end of the 
bimetallic trip element 29, whence the current 
paSSes through the bimetallic trip element 29 
to be finally carried off by the flexible conductors 
95 to the terminal strip 97, and thence to the 
Yich arm 25 by means of the flexible conductors 

. 
When an overload occurs in the pole, the over 

load current, passing as it does through the bi 
metallic trip element 29, serves to heat the 
same and to flex the bimetallic trip element 29 
to the right. This flexing causes the adjustable 
Screw 2, engaging the horn-shaped projection 
25 for its pole, to partially rotate the common 

trip bar 23 in a clockwise direction about its 
longitudinal axis. The partial clockwise rotation 
of the common trip bar 23 also rotates in a 
clockwise direction a fin-shaped metallic insert 
3 rigidly embedded in the trip bar 23 adja 

cent the center of the bar. The left-hand end 
portion of the arcuate edge of the fin-shaped 
metallic insert 3 normally supports the end 
33 of the horizontal extension 35 of a pivotally 
mounted U-shaped bracket or latch 37, as 
shown in Fig. 3. The horizontal extension 35 
of the pivotally mounted U-shaped bracket 3 
has a slot 39 therein, which is slightly wider 
than the fin-shaped metallic insert 3 and dis 
posed directly over the insert 3. A pivot pin 
4, Supported between the two side walls of a 
U-shaped main frame 43 of the breaker (the 
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frame 43 being similar to the main frame 
described in connection with Fig. 1), serves to 
pivotally mount the U-shaped bracket 63. 
Coiled about the pivot pin 34 is a spring is, 
one end of which biases the fin-shaped metallic 
insert 3 and the common trip bar 23 in a 
counter-clockwise direction about the longiti 
dinal axis of the common trip bar 23. The 
other end of the spring 45 engages a rearwardly 
extending portion 3 of the J-shaped oracket 
33, and, as a result, this end of the spring 45 
biases the U-shaped bracket 3 in a counter 
clockwise direction about the pivot pin 36. She 
rearwardly extending portion f of the je 
shaped bracket 3, has a slot, 839 therein, Which 
is slightly wider than he width of a, releasaole 
cradle 8 of the circuit, Breaker necha is; i. 
Eine releasable cradle SS is signiar if st:"Acture 
and in operation to the releasable crate (35 als 
Feady described in coxaraaction with Eig. 3, and 
is always biased in 2, cock'Yise direction about its 
pivot axis (not shown). The uppe and of the 
siga, 38 normally engages and latches a 36ch 
lose S3 of the releasable credile, 58 to parinit 
22e areaker to be norinally operated. 
Wife: an overload current passes through any 

gole of the multi-pole arease, she overload CLR'- 
Sea, passing through the oiretallic trip eleinent 
829 flexes the same to the right. This flexing of 
the bimetallic trip eleznent 23 to the right, serves 
to partially rotate the co2.3aog trip an 823 in a 
clockwise direction akou, its iongituti:22, axis. 
This partial rotation of the trip at 323 &lso 
rotates the fin-shaped metallic insert, 32, and 
permits the horizontal extension 33 of the 
U-shaped bracket 83 (the J-shaped bracke, A3, 
being biased in a counter-ciocy:Wise direction 
aout the pivot pin 48 by the spring $5), to 
drop down, the fin-shaped metallic insert 23 
then projecting up through the slot (39. The 
counter-clockwise rotation of the U-shaped 
bracket 3E serves to disengage the atch nose 
853 of the releasable cradle 5 frog. She upper 
end of the slot 39, and o permit, the releasakae 
cradle 5 to fly upward and to trip the reaker 
open in a manner identical to that describad in 
connection wtih Fig. i. 
When it is desired to reset the oreaker, the 

operating handle (not show) of the breaker 
is noved to the full open position, and in a raan 
ner identical to that already described in coa 
nection with Fig. 1, the releasable cradle 5 
is noved in a counter-clockwise direction about 
its pivot axis (not shown). Near the end of 
its counter-clockwise travel the lower end of the 
nose 53 engages the lower end of the slot (39 
and forces the U-shaped bracket 3 in a clock 
wise direction about its pivot axis 4 against 
the biasing action of the spring 45. This clock 
wise rotation of the U-shaped bracket 3 raises 
the horizontal portion 135; and the spring 45, 
biasing the fin-shaped metallic insert 3 in a 
counter-clockwise direction about the longitudi 
nal axis of the common trip bar 23, forces the 
fin-shaped, metallic insert 3 f under the end 
33 of the horizontal portion 35 of the latch 
3. The clockwise rotation of the U-shaped 

bracket or latch 37 brings the upper edge of 
the slot 49 over the line of action of the latch 
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nose 53 of the releasable cradle 5, so that 
when the operating handle (not shown) is re 
leased or is moved to the closed-circuit position 
the releasable cradle will again have its nose 
53 engaged by the upper end of the slot 49 

5 
to atch the releasable cradle 5 until the next 
overload operation occurs. 
The adjustable screw 27 permits the circuit 

breaker to be calibrated at the factory so that 
the breaker will trip open in response to overload 
currents of definite predetermined magnitude 
and duration. After the breaker has been call 
brated, the adjusting screw 2 is sealed by a 
suitable sealing material to maintain the calia 
bration permanent. 
The mechanical connection between the oine 

tallic trip element 29 and the ambient ten 
perature compensating bimetallic strip 983 cone 
prises a metallic adjusting screw 855 thresided 
through the free end of the bimetallic strig 333, 
through the center of which is rigidly Soldiered 
or otherwise suitably fastened a piece of steel 
piano wire 5, which passes loosely through aga 
insulating bushing 659 and is soldered or othere, 
Wise suitably secured at its other end to 2, Washese 
36 d. She insulating oushing 353 passes through 
an opening provided in the offse horizong: 
portion S 63 of the U-shaped oracket; 3. A gia 
33 is threaded on to the lower end of the insu 

lating bushing 59 to secure it to the offset, hori 
zontal portion 3 of the U-shaped oracke, 3G, 
A spring $5 is coiled about the pivot pin 83 to 
kias the t-shaped oracket 38 in a cott'82" 
clockwise direction about its pivot axis 35. 

he operation of the compensating bimetallic 
strip (3 in Sig. 3 is as follows. When he tria 
bient temperature rises, the bimetallic trip ele. 
ment 29 will be affected and will flex slightly ix. 
the same direction it would flex if an Overload cur 
rent passed through it, namely, to the right to 
ward the operating mechanism of the breaker. 
However, at the same time the bimetallic strip 
G3 Will also be affected by the rising abient 

temperature and will consequently flex in an up 
ward direction toward the base . Since the 
spring 35 biases the U-shaped bracket 8 in a 
counter-clockwise direction about its pivot axis 
85, the movement of the free end of the bi 
metallic strip 3 upward will permit a slight 
counter-clockwise rotation of the U-shaped 
bracket S. Thus the flexing toward the right of 
the free end of the bimetallic trip element 29 is 
compensated by a counter-clockwise rotation of 
the U-shaped bracket 8, which supports the bi 
metallic trip element 29. The two movements 
hence neutralize each other insofar as they con 
cern the position of adjusting screw 2A relative 
to the horn-shaped projection 25; and the 
amount of latch overlap, or more particularly, 
the length of the end 33 engaged by the fin 
shaped metallic insert 3 remains constant ir 
respective of changes in ambient temperature. 

Conversely, when the ambient temperature de 
creases, the bimetallic trip element 29 will be 
affected and Will bend toward the left away from 
the operating mechanism of the circuit breaker. 
However, at the same time the bimetallic strip 03 
will also be affected by the decreasing ambient 
temperature, and will bend downward away from 
the base . This movement of the free end of the 
bimetallic strip (3 downward will pull the U 
shaped bracket 8 about its pivot pin 85 in a 
clockwise direction against the biasing action of 
the spring 65. Consequently, the bending to 
the left of the free end of the bimetallic trip ele 
ment 29 is compensated by the clockwise rota 
tion of the U-shaped bracket 8, which supports 
the bimetallic trip element 29, and the position 
of the adjusting screw 27 relative to the horn 
shaped projection 25 remains unchanged ir 
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respective of the decreasing ambient tempera 
ture. 
Instead of using a steel wire in the connection 

between the two bimetallic elements f29 and 03, 
a flexible metallic ribbon or any other flexible 
connection could be used since the element is al 
ways under tension. 
The use in Fig. 1 of the spring f 9 to bias the 

bracket 8, causes the adjusting screw 09 to be 
engaged at all times by insulator fif, and in 
Fig. 3 the spring 6.5 biases the insulating bush 
ing 59 into engagement with the washer 6 on 
the steel wire 5 and in each case eliminates 
all lost motion or free play between the bimetallic 
trip element and the compensating bimetal. This 
causes the bimetals 79 and 29 to follow exactly 
every movement of the compensating bimetals 
03. The result of Such a novel connection be 

tween these two vital elements of the circuit 
breaker is uniform breaker tripping irrespective 
of changes in ambient temperature. 
In Fig. 3 it will be noticed that the hole 2 

in the base is made relatively small to insulate 
the compensating bimetallic strip 03 from heat 
in the interior of the circuit breaker casing, and 
also to minimize the circulation of oil through 
this opening when the circuit breaker is used in 
oil-immersed applications, 

It will be noticed in both embodiments of the 
invention that as a consequence of bracket 83 be 
ing rigidly secured to the base by the clinched 
over ends of members 87 and the main support 
ing brackets 37 and 43 being riveted to the base 
f by means of the rivets 39 and 07 there cannot 
possibly be a relative displacement between 
brackets 83 and 37 or 43 along the base f to 
change the amount of latch travel in the breaker. 
While the invention has been disclosed in ac 

cordance with the provisions of the patent Stat 
utes, it is to be understood that various changes 
in the structural details thereof may be made 
without departing from the spirit of the inven 
tion. It is desired, therefore, that the appended 
claims be given the broadest reasonable inter 
pretation permissible in the light of the prior 
art. 
I claim as my invention: 
1. In a circuit interrupter, relatively movable 

contacts for opening and closing the circuit, a 
bodily movable thermal control element heated 
in response to the current in the circuit and 
movable in response to predetermined overload 
conditions in the circuit to effect actuation of 
said contacts, and a thermally responsive men 
ber having one portion rigidly secured to a fixed 
support and haying a free portion connected to 
said control element to bodily displace the same 
in compensating for changes in ambient tempera 
ture, said connection comprising a laterally flex 
ible member which transmits the motion of the 
free portion of the thermally responsive mem 
ber to said control element to bodily displace the 
Sale, 

2. In a circuit interrupter, relatively, movable 
contacts for opening and closing the circuit, a 
thermal control element movable in response to 
predetermined overload conditions in the circuit 
to effect actuation of said contacts, a laterally 
flexible rod-shaped member secured at One end 
to said control element and insulated therefrom, 
and a thermally responsive member having one 
portion rigidly secured to a fixed Support and 
having a free portion connected to said control 
element to bodily displace the same in Con 
pensating for changes in ambient temperature, 
said connection comprising an adjusting Screw 
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threaded through the free portion of said ther 
mally responsive member, said screw being se 
cured to one end of said laterally flexible rod 
shaped member. 

3. In a circuit interrupter, relatively movable 
contacts for opening and closing the circuit, a 
pivotally mounted thermal control element heated 
in response to the current in the circuit and bend 
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able in response to predetermined overload condi 
tions in the circuit to effect actuation of said con 
tacts, a member secured to said thermal control 
element, a thermally responsive member having 
One portion rigidly secured to a fixed support and 
having a free portion connected to said control 
element to bodily displace the same about its 
pivot to compensate for changes in ambient tem 
perature, and a biasing Spring acting at all times 
to take up any lost motion in said connection, 
said connection comprising a thrust member 
which engages the member secured to the bodily 
movable control element to transmit the motion 
of the free end of said thermally responsive mem 
ber to Said control element, the point of engage 
ment of Said engaging members being disposed 
substantially on a center line between the pivot 
axis of the control element and the fixed portion 
of said thermally responsive member. 

4. In a circuit interrupter, relatively movable 
contacts for opening and closing the circuit, a 
pivotally mounted thermal control element heated 
in response to the current in the circuit and bend 
able in response to predetermined overload con 
ditions in the circuit to effect actuation of said 
contacts, an insulation thrust receiving member 
rigidly secured to said thermal control element, a 
thermally responsive member having one portion 
rigidly Secured to a fixed support and having a 
free portion connected to said control element to 
move the same about its pivot to compensate for 
changes in ambient temperature, and a biasing 
Spring acting at all times to take up any lost mo 
tion in said connection, said connection compris 
ing an adjustable thrust member adjustably se 
cured to the free end of the thermally responsive 
member and at all times engaging under com 
pression said insulation member, the point of en 
gagement of Said thrust members being located 
substantially on a center line between the pivot 
axis of the control element and the fixed portion 
of Said thermally responsive member. 

5. In a circuit interrupter, relatively movable 
contacts for opening and closing the circuit, a 

5 5 

60 

65 

pivotally mounted bimetallic trip element heated 
in response to the current in the circuit and mov 
able in response to predetermined overload con 
ditions to cause opening of said contacts, and a 
bimetallic member having One end rigidly Secured 
to a fixed support and having the other end con 
nected to said pivotally mounted bimetallic trip 
element by a laterally flexible member to rotate 
said pivotally mounted bimetallic trip element in 
compensating the same for changes in ambient 
temperature. 

6. In a circuit interrupter, relatively movable 
contacts for opening and closing the circuit, a piv 
otally mounted bimetallic trip element heated in 
response to the current in the circuit and mov 
able a predetermined amount in response to pre 
determined overload conditions to cause opening 
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of said contacts, a member secured to said pivot 
ally mounted bimetallic trip element, a bimetallic 
member having one end rigidly Secured to a fixed 
support and having the other end connected to 
said pivotally mounted bimetallic trip element to 
rotate the same in compensating for changes in 
ambient temperature, and a biasing spring acting 
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at all times to take up any lost notion in Sid 
connection, said connection comprising a thrust 
EYember which engages the member secured to the 
pivotally mounted bimetallic trip element to 
transmit the motion of the free end of the bi 
Eletallic member to rotate said pivotally mounted 
inetallic trip element, the point of engagement 

of said engaging members being disposed sub 
stantially on a center line between the pivot axis 
of the trip element and the fixed end of said bi 
Smetallic member. 

7. In a circuit interrupter, relatively movable 
contacts for opening and closing the circuit, 2, piv. 
otally mounted bimetallic trip element heated in 
gresponse to the current in the circuit and Innova 
able in response to predetermined overload condi 
iois in the circuit to cause opening of said co 
Sots, a late:ally flexible neither secured at one 
ead to said trip element and insulated therefroin, 
Eact a bietalic nenoer having one end rigidly 
secured to a fixed support and having the other 
ead connected to said pivotally mounted binne 
is lic trip element to rotate the same in compe 
S&iang for changes in ambient temperature, said 
correction comprising an adjusting screw thread 
ed through the free end of Said it etallic nein 
er, Said screw being Secured to Ole end of Said 

laterally le;iole nesber. M 
3. In a circuit interrupter, relatively novae 

{{{ntacts for opening and closing the circuit, 3. 
givotally mounted bimetallic trip element heated 
is a response to the current in the circuit and mov 
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3. 

cle in response to predetermined overload coin 
citions in the circuit to cause opening of said 
contacts, an insulation thirst receiving men her 
rigidly secured to said pivotally incunted bine 
tallic trip element, a bimetallic member having 
one end rigidly secured to a fixed support &nd 
having the other end connected to said pivotaly. 
Counted bimetallic trip element to rotate the 
same in compensating for changes is abieit 
temperature, and a biasing Spring acting at all 
times to take up any lost motion in said connec 
tion. said connection comprising an adjustable 
thrust member threaded through the free end of 
said bimetallic member which engages said insu 
lation member, one of said engaging thrust men 
ers having a rounded surface for engaging the 

other nenber, and the point of engagement of 
said rounded surface with said insulation meriber 
being disposed substantially on a center line be 
tween the pivot axis of said trip element and the 
fixed end of said binetallic inenber. 

9. In a circuit interrupter, relatively movable 
contacts for opening and closing the circuit, a 
pivotally mounted thermal control element heated 
in response to the current in the circuit and mov 
able in response to predetermined overload con 
ditions in the circuit to effect actuation of said 
contacts, and a bimetallic member having one end 
rigidly secured to a fixed support and having the 
other end connected to said pivotally mounted 
control element to rotate the same in compensat 
ing for changes in ambient temperature, said con 
nection comprising a thrust member responsive 
to movement of the free end of said bimetallic 
member, said thrust member engaging a rounded 
surface that is movable with said control element, 
the point of engagement being near a center line 
drawn between the pivot axis of said pivotally 
mounted thermal control element and the fixed 
end of said bimetallic member. 

10. In an electrical switch, a casing, a switch 
member mounted. in said casing for movement 
to Open and to closed circuit position, a thermal 

50 

5 

7 
control element Smounted in said casing heated 
fy the currens, in the circuit and movable when 
heated a predeteranied amount by the passage 
of currents of predetermined magnitude and 
it ration to cause Ariovement of said switch mem 
o2, 0 (i.e. of its circuit controlling positions, 
8.2d 8, theria&y responsive member mounted on 
the outside of Said casing and connected to ssid 
ther E3 control element for compensating the 
S&SSAe fos' châERSes in ambient temperature, said 
30:338ctics (OSE:Oising , laterally flexible rein 
ei' which tra. Sinits the motion of said her 

iiially respoEasive Seabes to said thernal control 
elease. 
3. In 22 electrical switch, a, casing, a switch 

122erage 220USAted in said casing for novetaent 
to opera & As to closed circuit, position, a pivotally 
SSAOuiates eSCEC-responsive control eleme; 
Yolizited in said casing, said element, being Roy. 
& Elie in resECESe to predeteriained curren, co 
(iiiiOSS to case E overnent of said switchine inher 
to OS28 of its circii controlling positions, a, a nei 
be?" Sécu Fed to SEid electro-responsive control 
ele5 2.e. it, 2, the3"E.R.32ay responsive inerner Counts 

5 e 316Side of 332 casing so as to be responsive 
{337 to test 33°33,33es adjacent; the outside of the 
casig Casig, S3 is tierXinally responsive meanoer eig 
CO:Ailected to Saic control element to compensate 
Said costrol elegant for charges in a milient, tery. 
Eersture, Said tiernally responsive ninenber hay. 
ing one portion rigidly secured to the casing of 
the electrical switch and having a free fortion 
firCE. Which 33i: COXnection is inade, and a las 
iing Spiring 2C&ing at all ties to take up any 
lost inction a S2id coninection, said connection 
congprisiiig 3, inius, Enerinber which engages said 
Kine3Sber Secuired to said control element to trans 
Init, the Sotion of the free portion of said her. 
inally resposasive meTiger to said control element, 
the point of engagement of said engaging thrust 
nexaber's being disposed substantially on a cen 
ter like between the pivot axis of said control 
eler?lexit act the fixed portion of said thernally 
responsive Seiber. 
i2. In an electrical Switch, a casing, a switch 

member 3nOURated in said casing for movement, 
to open aid to closed circuit position, an electro 
responsive control element mounted in seid cas. 
ing, said elemeat being movable in response to 
predeter inited current conditions to 'cause move 
In eat of Said Switch member to one of its circuit 
COYatiroling positions, and a, thermally responsive 
member mounted outside of said casing so as 
to be responsive only to temperatures adjacent 
tie outside of the casing, said thermally respon 
sive Inenbei being connected to said control elie 
tles to corapensate said control element for 
changes in annibient temperature, said thermally 
responsive Enenber having one portion rigidly se 
cured to the casing of the electrical switch and 
having a free portion from which said connec 
tion is made, Said connection comprising a flex 
ible cord inenber which transmits the motion 
of the free portion of said thermally responsive 
member to Said control element. 

i3. in a circuit interrupter, a casing, relatively 
movable contacts mounted in said casing, a bi 
metallic trip element pivotally mounted in said 
casing and heated in response to the current 
flowing in the circuit, said trip element flexing 
a predetermined amount in response to prede 
termined overload conditions to cause opening 
of Said contacts, an insulation member rigidly 
Secured to said bimetallic trip element, a bime 
tallic member mounted outside of said casing 
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jacent the outside of the casing and connected 
to said trip element to move said trip element 
about its pivot to compensate for changes in 
ambient temperature, said bimetallic member 
having one portion rigidly secured to the casing 
of the circuit interrupter and having a free por 
tion from which said connection is made, and a 
biasing spring acting at all times to take up any 
lost motion in said connection, said connection 

' comprising an adjustable thrust member thread 
ed through the free portion of said bimetallic 
member which engages the insulating member 
secured to said trip element to transmit the no 
tion of the free portion of said bimetallic member 
to said trip element to bodily displace the same, 
the point of engagement of Said engaging thrust 
members being disposed substantially on a center 
line between the pivot axis of said trip element 
and the fixed portion of the compensating mem 
ber. 

14. In a circuit interrupter, a casing, relatively 
movable contacts mounted in said casing, a bi 
metallic trip element bodily movable in said cas 
ing and heated in response to the current flowing 
in the circuit, said trip element flexing a pre 
determined amount in response to predetermined 
overload conditions to cause opening of Said COn 
tacts, a laterally flexible rod-shaped member se 
cured at one end to said trip element and insu 
lated therefron, and a bimetallic member mount 
ed outside of said casing So as to be responsive 
only to temperatures adjacent the outside of the 
casing and connected to said trip element to 
bodily displace Said trip element for changes in 
ambient temperature, said bimetallic member 
having one portion rigidly Secured to the casing 
of the circuit interrupter and having a free por 
tion from which said connection is made, said 
connection comprising an adjusting screw thread 
ed through the free portion of said bimetallic 
member, Said Screw being Secured to one end . 
of said laterally flexible rod-shaped member. 

15. A circuit controlling means comprising a 
base, a bimetallic control element pivotally 
mounted on said base and heated in response 
to the current flow in the controlled circuit, said 
bimetallic element flexing in response to prede 
termined overload conditions and also flexing 
in response to changes in ambient temperature, 
a member secured to said bimetallic control ele 
ment, a thermally responsive member rigidly se 
cured at one end to said base on the opposite 
side thereof from Said control element and hav 
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so as to be responsive only to temperatures ad ing its free end connected to said control ele 

ment to move the same in compensating for 
ambient temperature movement of said control 
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element, and a biasing spring acting at all times 
to take up any lost motion in said connection, 
said connection comprising a thrust member 
which engages the member Secured to said con 
trol element to transmit the motion of the free 
end of said thermally responsive member to said 
control element to bodily move the same, and 
the point of engagement of Said engaging thrust 
members being disposed substantially on a cen 
ter line between the pivot axis of said control 
element and the fixed end of said thermally re 
sponsive member. 

16. A circuit controlling means comprising a 
base, a bimetallic control element bodily mov 
ably mounted on said base and heated in response 
to the current flow in the controlled circuit, said 
bimetallic element flexing in response to pre 
determined overload conditions and also flexing 
in response to changes in ambient temperature, 
and a thermally responsive member rigidly se 
cured at one end to said base On the opposite 
side thereof from said control element and hav 
ing its free end connected to said control element 
to bodily move the same in compensating for 
ambient temperature movement of Said control 
element, said connection comprising a flexible 
cord which transmits the motion of the free end 
of Said thermally responsive inember to said bi 
metallic control element to bodily move the same. 

17. In a circuit breaker having relatively mov 
able contacts, a pivotally mounted bimetal con 
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trol element heated in response to the current 
of the circuit and operable in response to pre 
determined overload conditions to cause actua 
tion of said contacts, an ambient temperature 
compensating bimetal element fixedly mounted 
at one end, means operatively connecting the 
free end portion of said compensating bimetal 
element to said control element said connecting 
means including a connection. Which permits 
movement of said elements relative to each other 
without binding as the compensating bimetal 
element moves the control element about its pivot 
in compensating for changes in ambient tem 
perature, at least a part of the Said connection 
being disposed. On a center line between the pivot 
axis of the control element and the fixed end 
of the compensating element, and spring means 
for taking up play in said connection. 

HARLAN S. GANO. 


