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The present invention relates to electrical control de 
vices, and more particularly, to a novel electrical circuit 
breaker of the type incorporating thermal and magnetic 
current responsive means to cause tripping of the circuit 
breaker upon the occurrence of predetermined abnormal 
conditions in the current passing therethrough. 
Thermal and magnetic current responsive means have 

been used for many years in electric circuit breakers to 
‘detect abnormal conditions in the current passing there 
through and to cause actuation of the circuit breaker to 
interrupt the electrical circuit. Prior art devices have 
used thermal current responsive means in combination 
with magnetic current responsive means by providing a 
bimetallic strip which is thermally actuated to trip the 
circuit breakers by a predetermined increase in the cur 
rent passing therethrough, and by providing a ?eld piece 
of magnetically susceptible metal disposed in the mag 
netic ?eld of the bimetallic strip which develops su?icient 
magnetic strength when there is a sudden large increase 
in current passing through the bimetallic strip to attract 
a latch element and trip the circuit breaker. 

‘In some prior art devices which failed to provide for 
overtravel of the bimetallic strip after it had moved to 
trip the circuit breaker and become engaged with the 
magnetic ?eld piece, the bimetallic strip could be dam 
aged by overstressing which causes permanent warping 
or other deformation of the strip as it attempts to con 
tinue bending against the surface of the magnetic ?eld 
piece. In order to overcome this dif?culty, it has been 
proposed to attach the magnetic ?eld piece directly to the 
bimetallic strip but welding of the magnetic ?eld piece 
to the bimetallic strip may change the characteristics of 
the bimetallic strip thus making it difficult to manufac 
ture a bimetallic strip with an attached ?eld piece with 
the desired predetermined characteristics. 

Accordingly, it is an object of this invention to provide 
novel thermal and magnetic current responsive means for 
electrical control devices which permits overtravel of the 
thermally responsive means after the control device has 
been tripped. , 

It is also an object to provide such current responsive 
means that is simple in construction and operation and 
which is relatively rugged and inexpensive to manufac 
ture. 

A speci?c object of the present invention is to provide 
an improved electrical circuit breaker employing such 
novel thermal and magnetic current responsive means. 

Other objects and advantages of the invention will be 
in part pointed out and in part become obvious from the 
following detailed description. 

It has now been found that the foregoing objects and 
advantages can be readily attained in an electrical con 
trol device having a support and a bimetallic strip ?xedly 
mounted on one end to the support with its other end 
free for movement. A magnetic ?eld piece is mounted 
on the support in close proximity to the bimetallic strip 
so as to have a magnetic ?eld induced therein by current 
passing through the bimetallic strip, and an armature or 
latch member is disposed adjacent to the ?eld piece so as 
to be magnetically drawn thereto upon passage of a large 
overload current through the bimetallic strip during op 
eration of the device. The armature or latch member is 
pivotably mounted on the support by mounting means 
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and is engageable by the bimetallic strip as it elongates 
and bends upon occurrence of a predetermined overload 
current to be pivoted thereby. The mounting means pro 
vides a ?rst pivot for initial pivotal movement of the 
armature or latch member relative to the ?eld piece and 
a second pivot for further pivotal movement to accom 
modate overtravel of the bimetallic strip during elonga 
tion and avoid overstressing thereof. 

In accordance with a highly effective type of construc 
tion for electrical circuit breakers and the like, at least 
one pair of cooperating contacts are mounted on the sup 
port and are relatively movable between open and closed 
circuit positions. The latch member or armature is con 
nected to at least one of the contacts by movable means 
which is operated by movement of the latch member or 
armature to move the contacts from closed to open posi 
tion. Generally, the movable means is a spring-biased 
mechanism which is held in latched position by the latch 
member or armature but which rapidly pivots upon re; 
lease to open the contacts such as the releasable cradle 
type which is widely employed and which also includes 
an operating handle on the housing for manually moving 
the contacts relative to each other. 
The magnetic ?eld piece is desirably channel-shaped 

and is disposed to the side of the bimetallic strip opposite 
from the latch member so that it partially surrounds the 
bimetallic strip and has the ends of the leg portions there 
of providing the surface against which the latch member 
is magnetically drawn. Lugs on the ends of the leg por 
tions near the end of the ?eld piece adjacent the ?xed 
mounting of the bimetallic strip provide the ?rst pivot. 
The surfaces of the ends have a ?rst portion tapering. 
away from the lugs to provide the surface against which 
the latch member is drawn and which permits the latch 
member to pivot freely by action of the elongating bi~ 
metallic strip. A second surface portion on the ends 
tapers more steeply away from the ?rst surface portion 
with the juncture therebetween or apex providing the 
second pivot to accommodate the overtravel of the strip 
during continuing elongation of the strip. 
The latch member has an aperture adjacent the end 

thereof opposite that pivotably mounted on the lugs, and 
the second pivot is located between the aperture .and 
?rst pivot. The bimetallic strip extends through the aper 
ture and bears against the surface of the latch member 
bounding the aperture spaced from the movable means. 
In this manner, the high expansion side thereof causes 
the strip to bow and bear against the latch member tov 
produce pivoting about the other end, thereby releasing 
the operable means and opening the contacts. 
The armature or latch member is rotatable upon the 

?rst pivot point when a sudden large overload current 
occurs and the generated magnetic ?eld in the ?eld piece 
engages and draws the armature or latch member against 
the ?rst surface portion to trip the circuit breaker or elec 
trical control device. When a small predetermined over 
load current occurs, the high expansion side of the bi 
metallic strip elongates to produce bending and mechan 
ical engagement and movement of the armature or latch 
member to the tripped position against the ?rst surface 
portion of the magnetic ?eld piece. When the overload 
current causes continuing bending of the bimetallic strip, 
the armature or latch member slides on the lugs of the 
?eld piece forming the ?rst pivot and pivots about the 
second pivot formed at the apex of the inclined surfaces 
of the ?eld piece so that the bimetallic strip is free to con 
tinue to bend in order to prevent overstressing so that 
warping or similar damage does not occur. Thus, by 
providing a mounting of the armature or lat-ch member 
and a con?guration of the ?eld piece adapted to provide 
two pivot points about which the armature or latch mem 
ber may pivot, the thermally actuated bimetallic strip has 
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a free end which may continue to de?ect due to overload 
current without damage by warping or permanent de 
formation. 
The invention will be more fully understood from the 

following description and its scope Will be pointed out in 
the appended claims. 

In the drawings: 
FIGURE 1 is a side elevational view of an electrical 

circuit breaker embodying the present invention with a 
side of the insulating casing removed to show internal 
construction; 
FIGURE 2 is a fragmentary side elevational view there 

of with the elements thereof illustrated in the tripped posi 
tion by magnetic action and with a portion of the trip 
cradle shown both in the tripped position in solid line and 
in the latched position in phantom line; 
FIGURE 3 is a similar fragmentary side elevational 

view thereof with elements thereof illustrated in the 
tripped position by thermal action and with a portion of 
the trip cradle illustrated in phantom line in the latched 
position. 
FIGURE 4 is a view similar to FIGURE 3 with the 

elements illustrated in the overtravel position of the bi 
metallic strip; and 
FIGURE 5 is a fragmentary perspective view to an en 

larged scale of the operating elements of the current re 
sponsive means of the circuit breaker of FIGURE 1 with 
the parts illustrated in the latched position. 

Referring now in detail to the attached drawing, the 
invention is shown as incorporated in an electric circuit 
breaker having a basic support comprising a generally 
rectangular insulating casing generally designated by the 
numeral 2 provided by a body portion 3 and side wall 
portions 4. Mounted in a cooperatively con?gured recess 
6 in the casing 2 is a stationary line terminal member 8 
which is generally U-shaped and adapted to receive a 
blade-type terminal (not shown). The terminal member 
8 has an integral projecting portion 10 with a stationary 
contact 12 thereon which cooperates with a movable con 
tact 14 at one end of the contact arm 16. At its other 
end the contact arm 16 is pivotally mounted at the point 
17 on the operating handle 18, which in turn is pivotally 
supported in the casing 2 by seating of its integral hub 
portion 20 in recesses in the side wall portions 4. 

Pivotally supported in the casing 2 on the pivot pin 22 
is a ‘generally U-shaped releasable cradle or support 24 
which has a lug portion 26 engageable by the projecting 
portion 28 of the operating handle 18. A tension-type 
operating spring 30 is interconnected between the contact 
arm 16 and an aperture 32 in the cradle 24. Rotation of 
the handle 18 about its hub portion 20 in the casing 2 
moves the pivoted end of the contact arm 16 back and 
forth across the line of action of the tension spring 30 
and moves the contact arm 16 between open and closed 
circuit positions with respect to the stationary contact 12 
with a snap-action. . 
The end portion 34 of the releasable cradle or support 

24 which is remote from the pivot pin 22 is releasably 
latched in the position shown in FIGURE 1 by current 
responsive means to be described hereinafter so that 
movement of the contact arm 16 is effected only by the 
operating handle during normal operation of the circuit 
breaker. However, when the contact arm 16 is in closed 
circuit position’ with the movable contact 14 against the 
stationary contact 12 and the end portion 34 of the cradle 
24 is released by the current-responsive means, the tension 
spring 30 acts on it to cause rotation in clockwise direc 
tion as viewed in FIGURE 1. Clockwise rotation of the 
cradle 24 moves the anchor point or aperture 32 of the 
spring 30 across the pivot point 17 of the contact arm 
16, thereby reversing the bias of the spring 30 on the 
contact arm 16 and moving the contact arm 16 to auto 
matically opened or “tripped” position. 

Following tripping action, the parts may be returned 
to the “olf” position as indicated in FIGURE 1 by rotating 
the handle 18 clockwise about its hub portion 20 back 

15 

20 

25 

4 
to its FIGURE 1 position. This causes the projecting por 
tion 28 of the handle 18 to engage pin or lug portion 
26 on the releasable cradle 24 and to rotate it in a counter 
clockwise direction about its pivot pin 22 to the latched 
position as shown in FIGURE 1. 

It should be understood that the particular operating 
mechanism utilized may be of any suitable type includ 
ing a member which is moved to cause automatic open~ 
ing, and that the particular mechanism illustrated herein 
is chosen merely as an example. The construction and 
operation of the mechanism illustrated are more spe 
ci?cally described in copending application Ser. No. 
405,757, ?led on Oct. 22, 1964, and assigned to the same 
assignee as the present invention. 

Current responsive means 

For the purpose of normally restraining the releasable 
support or cradle 24 and for releasing it upon the occur 
rence of predetermined conditions in the current ?owing 
through the circuit breaker in accordance with the inven 
tion, current responsive means is provided which will now 
be described. 
An elongated bimetallic strip 36 is rigidly attached to 

the bentover, generally U-shaped end portion 38 of the 
terminal strap member 40 by any suitable means such as 
welding. Intermediate its length, the terminal strap mem 
ber 40 is ?xedly attached to the casing 2 by suitable means 
such as the fastener 42, and at its outer end is provided a 

V threaded fastener 44 forming the load terminal. 
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For the purpose of adjustably positioning the bimetallic 
strip 36, a calibrating screw 46 is provided ‘which is 
threadedly engaged in a nut 48 trapped in a conforming 
recess 50 in the casing 2. The inner end of the screw 46 
extends in a notch 52 formed in part of the end portion 38 
and bears on terminal portion thereof attached to the 
bimetallic strip 36 so that adjustment of the screw 46 
causes more or less bending of the strap member 40 inter 
mediate the end portion 38 and the fastener 42, thereby 
changing the angle of the bimetallic strip 36 in the casing 
2. The other end portion 54 of the bimetallic strip 36 is 
free or movable and is electrically connected to the mov 
able contact member 14 by means of a ?exible conductor 
56. Thus, the current path through the circuit breaker is 
from the line terminal member 8, to the stationary con 
tact 12 to the movable contact 14, to the ?exible conduc 
tor 56, to the free end portion 54 of the bimetallic strip 
36 to the terminal strap member 40, and to the load ter 
minal 44. 
The current responsive means also includes an elon 

gated, generally channel-shaped magnetic ?eld piece, gen 
erally designated by the numeral 58, which forms a recess 
of generally -U-shaped cross section in which the bimetallic 
strip 36 is disposed. The ?eld piece 58 is mounted in a 
recess in the casing 2 by any suitable means and the leg 
or side wall portions 60 thereof have ends which provide 
lugs 62 at the end adjacent the strap member 40. The 
ends are con?gured to provide upper inclined surfaces .64 
in one plane tapering away from the lugs 62 toward the, 
free end’portion 54 of the bimetallic strip 36 and lower 
inclined surfaces 66 in another plane tapering away from 
the lugs 62 at a greater angle, the inclined surfaces 64 and 
66 meeting in anap'ex 68. , ‘ 

Pivotably supported on the lugs'2 of the ?eld piece 58 
is an armature or latch member generally designated by 
the numeral 70 which has notches 72 on either side adja 
cent one end thereof seating the lugs 62. The armature 
or latch member 70 is biased for clockwise rotation as 
viewed in FIGURE 1 about its pivotal support on lugs 62 . 
by one end of a compression spring 74 which has its op; 
posite end abutting against the projection 76 on the cas 
ing 2. Adjacent the opposite end thereof the armature or 
latch member 70 has an aperture through which the free 
end portion 54 of the bimetallic strip 36 extends. A latch 
projection or bent-out tab portion 80 is formed on the 
latch member 70 adjacent the aperture 78 for engaging 
and retaining the end portion 34 of the releasable cradle 
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24 when the latch member 70 
illustrated in FIGURE 1. 
The current responsive means operates to cause release 

or tripping of the circuit breaker in either one of two 
ways, depending upon the magnitude of the excess cur 
rent, that is, either magnetically or thermally. Magnetic 
tripping takes place upon the occurrence of an extremely 
high overload current, such as those of short-circuit value, 
which produces a magnetic ?eld of such strength in the 
magnetic ?eld piece 58 that is able to draw the latch mem 
ber 70 against the pressure of the spring 74. As the latch 
member 70 is drawn toward the surface portion 64, the 
latch member 70 is pivoted about the lugs 62 and the 
latch projection 80 is withdrawn from engagement with 
the end portion 34 of the releasable cradle 24, thereby 
causing tripping of the circuit breaker. 

' Thermal tripping takes place upon the occurrence of 
electrical currents which are above the normal or rated 
value of the circuit breaker and below the excessively high 
or short-circuit values which cause magnetic tripping. 
Such intermediate overload currents cause bending of the 
bimetallic strip 36 due to greater elongation of the highly 
expansive side thereof so as to move the free end portion 
54 away from the cradle 24. As the strip 36 de?ects, it 
bears upon the portion of the latch member 70 bounding 
the aperture 78 through which it extends to move the end 
portion away from the cradle end portion 34. This pivot 
ing of the latch member 70 against the biasing pressure of 
the spring 74 causes the latch projection 8t) to disengage 
from the cradle end portion 34 and trip the circuit breaker. 
As illustrated in FIGURE 3, when the armature or latch 

member 70 is moved by either the bimetallic strip 36 act 
ing thereon in the aperture 78 or by magnetic attraction 
of the ?eld piece 58, the latch member 70 is rotated about 
its ?rst pivot on the lugs 62 so that it closes the main mag 
netic gap and moves into engagement with the upper in 
clined surface portion 64. As illustrated in FIGURE 4, 
when continued bending of the bimetallic strip 36 occurs 
due to a continuing overload current, the latch member 70 
is free to pivot about the‘second pivot provided by the 
apex 68 at the juncture of the inclined surface portions 
64, 66 as the notches 72 and lugs 62 are dimensioned and 
con?gures so that the latch member 70 is slidable on the 
lugs 62 as it pivots on the apex 68. Thus, the bimetallic 
strip 36 is free to continue bending against the force of 
the spring 74 about the apex 68 so as to prevent bimetallic 
overstressing of the bimetallic strip 36 which could cause 
damage by permanent deformation or warping thereof. 

Thus, by providing the current responsive device of the 
present invention, overtravel of the bimetallic strip 36 is 
accommodated and damage by overstressing of the strip 
is prevented. The magnetic ?eld piece need not be at 
tached to the bimetallic strip and is simple in construc 
tion and relatively inexpensive to manufacture with por 
tions providing two pivot points for two independent 
movements of the armature-latch. The structure and op 
eration of the current responsive device are rugged and 
simple providing for reliable operation with a minimum 
number of parts. 

It is well understood that various changes in the de 
tails, materials, and arrangement of parts, which have 

is in the latched position 

been herein described and illustrated in order to explain ' 
the nature of the invention, may be made by those skilled 
in the art within the principle and scope of the invention 
as expressed in the claims. 
Having thus described the invention, I claim: 
1. In a thermal and magnetic current responsive device, 

the combination comprising: 
(a) a support; 
(b) an elongated bimetallic strip ?xedly mounted at 

' one end on said support and having its other end 
movable; 

(c) a magnetic ?eld piece mounted on said support in 
close proximity to said bimetallic strip; 

(d) an armature adjacent to and magnetically engage 
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6 
able by said ?eld piece during operation of the de 
vice upon passage of a large overload current through 
said bimetallic strip; and 

(e) mounting means pivotably mounting said armature 
on said support, said armature being engageable by 
said bimetallic strip during operation of the device 
upon occurrence of a predetermined overload cur 
rent to produce pivotal movement of said armature 
upon elongation of the high expansion side of said 
bimetallic strip and resultant bending thereof, said 
mounting means providing a ?rst pivot for initial 
pivotal movement of said armature relative to said 
?eld piece and a second pivot for further pivotal 
movement of said armature relative to said ?eld piece 
to accommodate overtravel of said bimetallic strip. 

2. The current responsive device of claim 1 wherein 
said armature has an aperture therein through which 
said bimetallic stn'p extends and wherein said bimetallic 
strip bears against a portion of the armature de?ning said 
aperture upon a current overload condition to provide 
the operative engagement thereof. 

3. The current responsive device of claim 1 wherein 
said pivotal mounting means is provided by portions of 

, said ?eld piece. 

4. The current responsive device of claim 1 wherein 
said magnetic ?eld piece partially surrounds said bimetal 
lic strip, and has lug portions providing said ?rst pivot 
and converging surface portions providing said second 
pivot spaced from said first pivot toward said movable end 
of said bimetallic strip. 

5. An electrical control device comprising: 
(a) a support; 
(b) at least one pair of cooperating contacts mounted 
on said support and relatively movable between open 
and closed circuit positions; 

to) a latch member; 
(d) movable means connecting said latch member to 

at least one of said contacts to move said contacts 
from said closed to said open position uponprede~ 
termined movement of said latch member; 

(e) an elongated bimetallic strip adjacent said latch 
member ?xedly mounted at one end on said support 
and having its other end movable; 

(f) a magnetic ?eld piece mounted on said support in 
close proximity to said bimetallic strip, said ?eld 
piece having the major portion thereof disposed sub 
stantially to the side of said strip opposite from said 
latch member, said latch member being magnetically 
engageable by said ?eld piece during operation of 
the device upon passage of a large overload current 
through said bimetallic strip; and 

(g) mounting means pivotably mounting said latch 
member on said support, said latch member having 
a portion thereof engageable by said bimetallic strip 
during operation of the device upon occurrence of 
a predetermined overload current to produce pivotal 
movement of said latch member upon elongation of 
the high expansion side of said bimetallic strip and 
resultant bending thereof, said mounting means pro 
viding a ?rst pivot for initial pivotal movement of 
said latch member to an unlatched position for ac 
tuating said movable means and thereby said contacts 
to said open circuit position and a second pivot for 
subsequent pivotal movement of said latch member 
to accommodate overtravel of said bimetallic strip 
and avoid overstressing thereof. 

6. The electrical control device of claim 5 wherein said 
latch member has an aperture therein through which said 
bimetallic strip extends and said latch portion de?nes a 
portion of said aperture, said bimetallic strip bearing 
against said latch portion upon bending to provide the 
operative engagement thereof. 

7. The electrical control device of claim 5 wherein 
said latch member is pivotably mounted adjacent one 
end thereof on said ?eld piece to provide said ?rst pivot, 
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and wherein said portion of said latch member engageable 
with said bimetallic strip is adjacent the other end thereof, 
said ?eld piece being con?gured to provide said second 
pivot between said ?rst pivot and said latch member 
portion, said latch member having another portion adja 
cent said engageable portion engageable with said mov 
able means in the latched position thereof and disenagage 
able therefrom upon movement in response to magnetic 
engagement by said ?eld piece or to bending of said 
bimetallic strip. ’ 

8. An electrical circuit breaker assembly comprising: 
(a) a support; 
(b) at least one pair of cooperating contacts mounted 
on said support and relatively movable between open 
and closed circuit positions; a 

(c) a manually operable member on said support for 
moving said contacts to said open and closed posi 
tions; 

(d) an automatically releasable member on said sup 
port for moving said contacts to said open position; 

(e) a latch member; 
(f) movable means connecting said latch member to 

at least one of said contacts to move said contacts 
from said closed to said open position upon pre 
determined movement of said latch member; 

(g) an elongated bimetallic strip adjacent said latch 
member ?xedly mounted at one end of said support 
and having its other end movable; 

(h) a magnetic ?eld ‘piece mounted on said support 
in close proximity to said bimetallic strip, said ?eld 
piece having the major portion thereof disposed sub 
stantially to the side of said strip opposite from said 
latch member, said latch member being magnetically 
engageable by said ?eld piece during operation of the 
device upon passage of a large overload current 
through said bimetallic strip; and 

(i) mounting means provided by portions of said ?eld 
piece,‘ pivotably mounting said-latch member on said 
?eld piece, said latch member having a portion thereof 
engageable by said bimetallic strip during operation 
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‘of the assembly upon occurrence of a predetermined 
overload current to produce pivotal movement of 
said latch member upon elongation of the high ex 
pansion side of said bimetallic strip and resultant 
bending thereof, said mounting means providing a 
?rst pivot for initial pivotal movement of said latch 
member to an unlatched position for actuating said 
movable means and thereby said contacts to said 
open circuit position and a second pivot for subse 
quent pivotal movement of said latch member to 
accommodate overtravel of said bimetallic strip and 
avoid overstressing thereof. 

9. The electrical circuit breaker assembly of claim 8 
wherein said latch member has an aperture therein through 
which said bimetallic strip extends and said latch por 
tion engaged by said strip bounds said aperture, said hi 
metallic strip bearing against said latch portion upon bend 
ing to provide the operative engagement thereof. 

10. The electrical circuit breaker assembly of claim 8 
wherein said latch member is pivotably mounted adjacent 
one end thereof on said ?eld piece to provide said ?rst 
pivot, and wherein said portion of said latch member en 
gageable with said bimetallic strip is adjacent the other 
end thereof, said ?eld piece being con?gured to provide 
said second pivot ‘between said ?rst pivot and said latch 
member portion, said latch member having another por 
tion adjacent said engageable portion engageable with said 
movable means in the latched position thereof and dis 
engageable therefrom upon movement in response to 
magnetic engagement by said ?eld piece and to bending 
of said bimetallic strip. 
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