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air cireuis breakers ang the like,
In certain applications, manually operable cur-

mesns for
the occurrence of a predeterminegd high over-
load current.

It is another object of my invention to pro-
vide a directly current responsively heated bi-
metallic overload device which includes inte~
gral thermally deformable means for shunting
the thermal sensitive element upon the oceyr-
rence of g bredetermineq high overloag cur-
rent.

A still further object of my invention ig the
brovision of g manually operable current re-
bonsively tripped cireuit breaker including g di-
rectly heated bimetallic latching detent for ayto-
matic tripping operation, which detent is sensi-
tive to smal overload currents and Includes addi-
tional thermal current responsive means for pro-
tecting the bimetal against large short circuit

In carrying out my invention in one form I
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with each other only upon the occurrence of g
bredetermined excessive overload current.

ducting path,
My invention itself will
stood

the accompenying drawing, in which
Fig. 1 is a side elevational view, with the cover
removed, of g manually operaple current re-
Sponsively tripped electric circuit breaker em-
bodying my invention ang shown in the “open”
or “ofF” bosition; Fig. 2 is a similar view of the
Same circuit breaker shown in the “closed” or
“on” position; mig, 3 is a similar view of the same
circuit breaker shown in the “trip free” posi-
tion; Fig. 4is o perspective view of the bimetallie
latching detent included in the circuit breaker
of Figs. 1, igs. 5 and 6 are side ele-

bodying my invention in different form and suit-
able for use in the circuit breaker of Figs. 1, 2
and 3.

Referring now to the drawings, and particu-
larly to Figs. 1, 2 and 3,1 have shown my inven-
tion embodied in an air cireuit breaker com-
brising an open-sided housing { formed of suit-
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able molded plastic insulating material and hav-
ing recesses therein for the reception and re-
tention of an operating mechanism. The hous-
ing is provided with a metal top plate 2 having
return bent end portions 2 which seat in slots
(not shown) in the housing. Within the return
bent end portions 3 are disposed threaded nuts
4 adapted to receive bolts (not shown) for
mounting the circuit breaker upon panel or
the like. The cperating mechanism is adapted
to be held in place in the housing | by a side cover
plate (not shown), which is adapted to be con-
nected to the housing by means of rivets passing
through holes § in the housing {. The mounting
nuts &4 are disclosed and claimed in my copend-
ing application gerial No. 342,833, fled on Maxrch
16, 1953, and assignad to the same assignee as the
instant application.

Within the molded casing | is disposed a

manual and automatic operating mechanism for
a pair of cooperating switch contacts & and T.
The contact 6 is stationary and is mounted upon
a terminal mamber 8 projecting from the botiom
of the casing f. The movable contact member
1 is mounted upon 2 movable switch mermber
shown as an l-shaped contact arm 9 pivotally
mounted at a point intermediate its ends upon
a fixed pivot pin 19 carried by the casing {. The
contact arm 9 is movable between an open cir-
cuit position,
a fixed stop H formed on the casing, and &
closed circuit position, shown at Fig. 2, where
the contacts & and 1 are in engagement. A sec-
ond terminzl member {2 is seated in suitable po-
sitioning recesses in the housing 1 and projects
from the hottom of the housing opposite the
terminal member 8.

The L-shaped movable contact arm g is manu-
ally and automatically movable between open
and closed cireuit positions by means of an auto-
matically releasable toggle mechanism shown in
the drawings in open, closed and tripped posi~
tions. The actuating mechanism, shown at Fig.
1 in its manual open position, comprises a re-
leasable carrier member 13 pivotally mounted
upon 2 fixed pivot 14 fixed in the casing i, and
a pair of toggle links {5 and (6 pivotally con-
nected, respectively, to the upper ends of the
carrier member t3 and the contact arm 9 by
means of movable pivot pins 15¢ and 18a, re-
spectively. The adjacent ends of the toggle links
are pivoted together at their knee by means of
a movable pivot pin {7. The toggle link i§ is
connected intermediate its ends to the pivot pin
16, and thus includes a portion 16b extending
pbeyond the pin 16q and engaging a compression
spring 18, the other end of which is fixedly seat-
ed in a suitable recess in the casing 1. )

The releasable carrier member 13 has mount
ed thereon at its lower end a slidable latch mem-
pber {3a, biased to 1atching position by a spring
128 disposed between the latch member {82 and a
portion of the carrier member 13. The latch
member (3¢ normally engages a thermo-respon-
sive latching detent shown as a thermo-deform-
able bimetallic member 19 mounted in a recess in
the lower part of casing {. Asshown at Wig. 1 the
1ateh 13a is withdrawn from the bimetallic mem-
ber {9 in the manual open position of the break-
er . by reason of a resetting bias exerted upon
the toggle mechanism by the spring 18 as will
be more fully explained hereinafter. At Fig. 2,
however, it will be observed that when the mech-
anism is in its manual on or closed position, the
latch i23c is in engagement with the bimetallic

shown at Fig. 1, where it engages 3
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member 19, thereby normally to retain the car-
rier member i3 in fixed position. As will be
more fully explained hereinafter, the bimetallic
latching detent 19 js connected in geries cireuit
relation between the circuit breaker terminals 8
and 12 and carries the current passing through
the breaker contacts 6 and 1. When sufficiently
heated by the current the detent 19 deforms
downwardly thereby to disengage the latch 3¢
and release the carrier member {3 for raovement
to its tripped position shown at Fig. 3.

For manual opening and closing operation the
civeuit breaker is provided with a veciprocable
actuating rod 20 supported for rectilinear move-
ment in a collar 24 carried by the top plate 2
and having a stop shoulder 20¢ which acts also
as o dust seal when engaging the collar 21. At
itg lower end the vod 2D carries a swingable con-
necting link 22, which is connected to the knee
pivot pin 17 of the toggle mechanism.

The operation of the foregoing circuit breaker
mechanism may NOW be observed in detail be-
fore proceeding with further description of
my new and improved bimetallic latching de-
tent. Inthe manual open position of the breaker,
a5 shown at Fig. 1, the toggle formed by the
links 15 and 16 is hroken by movement of the
actuating rod 28 {o its upper or withdrawn po-
sition. The toggle being broken, the compression
spring 18 holds the contact arm 38 against the
stop 11 and, because of the toggle link extension
168, hiases the 1ink 16 clockwise ahout the pivot
pin {8a, as shown in the drawing. With the
contact arm 9 engaging the fixed stop the pivot
pin i6a i held in position, so that clockwise ro-
tation of the link {5 about the pin {8a (within
the limit of movement permitted by the swing-
ing link 22), draws the toggle links {5 slightly
o the right as shown in the drawing and rotates
the carrier member i3 to a slightly withdrawn
or “reset” position, as shown at Fig. 1.

When the actuating rod 20 is depressed, as
shown at Fig. 2, until sts stop shoulder 20c en-
gages the collar 2 { the knee pivot pin 17 1s moved
downwardly, thereby to extend the toggle links
{5 ongd {6 and move the knee pivot pin {1 across
the line of action of the spring i8 to a slightly
overset position as shown at Fig. 2. Further
movement of the knee pivot pin i1 is prevented
by engagement of the actuating rod shoulder
90 with the collar 2 {. In this position the shoul-
der 28a acts as 2 dust seal for the casing 1. In
this straightening movement the toggle links {5
and 15 force the pivet pins 18a and 16a apart.
Movement of the pivot pin 154 is limited by en-
gagement of the latch member 3¢ with the bi-
metaliic latching detent 19, so that the pivot pin
{5g in the normal unreleased position of the car-
yier member 13 acts substantially as a fixed pivot.
Thus the straightening of the toggle links 15 and
1§ serves principally to move the pivot pin (6a to
the right, thereby to rotate the contact arm 8
clockwise aboutb its fixed pivob pin {0 and bring
the contacts 6 and 1 into engagement. In this
position of the mechanism, the knee pivot pin 17
is slightly below the line of action of the spring
18, so that the pressure of the spring {8 retains
the toggle in its overset position. In this position
the spring {8 also tends to move the entire toggle
mechanism to the 1eft, as shown in the drawing
and longitudinally of the extended toggle links
Rectilinear movement of the entire toggle mecha
nism to the left is restrained, however, by latch
ing of the carrier member 13, and thus retentiol
of the pivot pin {5¢ in a normal fixed position.

o
a
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It will now be understood that reverse manual
moevement of the actuating rod 20, by withdraw-
ing i i Fig. 2 to the bosition
of Flig. 1, moves the knee pivot bin {7 above the
line of action of the spring 18 so that the spring
collapses the toggle links {5 and 16 and restoreg

the mechanism to the open bosition of Fig, 1.

latch 13q, the bressure of the spring
extended toggle links {5 ang 1§ moves the links
longitudinally to the left as viewed in the draw-
ing and rotates the carrier member 18 counter-
clockwise to the tripped position shown in Fig. 3,
Such rectilinear movement of the entire toggle
mechanism moveg the pivot pin {§g to the left
and rotates the contact arm 9 counterclockwise,
thereby to separate the contacts § and T even

ders the breaker
the contacts are
lease of the carrier member 13, even though the
actuating rog is manually held in its “on” posi-
tion.

It may now he observed, however, that in
moving o the tripped position shown at Fig, 3
the knee pivet, pin {7, being carried by the swing-
ing link 22 has swung upward and to the left,
By this action the knee pivot is raised above the
line of action of the spring {8, A% the same time
the link extension {65, being rotateg slightly
‘clockwise by the foregoing movement, has low-
ered the line of action of the spring slightly, The
spring 18 therefore now tends to collapse the tog-
gle links 15 ang {6, In addition, the contact arm
8 now being against the stop {1 to hold the pivot,
pin (8¢ against movement, the links extension
{8b converts the pressure of spring 18 to a torque
tending to rotate the link {§ clockwise about the
Thus, if the actuating button 20 is re-
leased from the Position shown at Fig. 3, the
compression spring 18 will break the toggle and
move the actuating rod 2D vpwardly to its open
bosition hy rotating the link 15 clockwise about
the pivot pin 18¢. In so rotating the link (g
draws the link {5 to the right and by this action
rotates the carries 13 clockwise ahout its pivot,
pin 14 to reset the mechanism. If the bimetal {9

“trip free” in operation, in that,

movement.

The foregoing single spring toggle mechanism,
having the combined functions of manual open-
ing and closing as weil] as tripping and auto-
matic resetting is deseribed and claimed in a co-
bending application Serial No. 331,558, filed on
January 16, 1953, jointly by me and Raymond N.
Rowe and assigned to the same assignee as the
instant application.

Referring now
metallic latching detent 19, T have shown at Fig.

The bimetallic member {8 comprises a bifur-
cated bimetallic actuating arm 26 ineluding two
spaced apart coplanar actuating fingers 26¢ and
260 and mounted at its bight upon the sup-
porting member 25, as by welding, The free ends
of the actuating fingers 26a and 26b are con-
nected together by a detent tip 27 of insulating

autometically separated by re- 24
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circuiting of the bimetal strip {9 through the
metal actuated linkage. The actuating fingers
28q and 260 are each laterally and reversely bhent
at their ends to form a pair of bimetallic protec-
tive arms 28¢ and 28b. While these protective
arms may be separate bieces fixed to the actuat-
ing fingers they are breferably formed ag shown,
as integraj reversely directed extensions of the
actuating fingers 26c¢ ang 28D, and are turned
over laterally so that they lie in rlanes perpen-
dicular to the blane of the actuating arm and in
parallel spaced relation with each other.

The protective bimetallic arms 28a and 28b are
arranged to he deformed toward engagement
with each other when heated,
invention shown at Figs. 1 to 8 this is accom-
blished by broviding the relatively high expan-
sion metal on the t0ps of the arms 2%a and 26p,
and thus on the outsides of the projective arms
28a, 28b. The movable ends of the protective
arms 48¢ and 28b are brovided with contact tips
2%a and 293 respectively, which tips are suffi-
ciently spaced apart under nho-load conditions
that they do not come into engagement with each
other except upon the occurrence of predeter-
mined excessive overload currents,

To conneet the bimetallic device 19 in series
circuit relation between the circuit breaker ter~
minals ¢ and 12, the contact carrying ends of the
brotective arms 284 and 28b are provided with
flexible electric conductors or pigtails 38¢a and 30p
respectively, hetween which the actuating fingers
28¢ and 265 and the protective arms 28¢ and 28p
are connected in series circuit relation. Ag shown
in Fig. 1 the pigtail 38¢q is connected to the movy-
able contact arm 9, while the pigtail 385 (not

the finger 28a, the finger 260, the arm 280 to
the pigtail 300, or the reverse,

The bimetallic member of Fig, 4 is shown in
plan and elevation View in its no load condition at
Pigs. 5 and 6, the detent tip 27 and the mounting
base 25 being omitted.

Referring now again to Figs. 1, 2 and 3, it will
be

viewed in the drawing, to release the ecarrier
member {3, For normal overloads of the order
of several times up to ten or twenty times nor-
mal current, deformation of the protective arms
280 is insufficient to bri

28q and 29p into engagement. The normal spac-~
ing adjustment of the contacts 29¢ and 29 how-

mined excessive overload current traversing the
protective bimetallic arms 28« and 23D and the
actuating fingers 28z and 28b in series eircuit
relation, the protective arms are sufiiciently de-
flected toward each other so that the contacts 28¢
and 28 come into €ngagement, thus providing
a short circuit path between the pigtails 38¢ angd
a0b and shunting the entire bimetallic member
18 out of the circuit, The device 8§ ig shown in
this condition at Figs. 7 and 8. Moreover, the
actuating fingers 268a and 26b are sufficiently

{2 before the protective arms come into engage-
ment. In practiee it has been foungd that the
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carrier member 13 1s released and the protective
arms engaged before the short circuit current
(which may be an arcing current) through the
circuit breaker contacts 6 and 7 attains its maxi-
mum value. In this way the bimetallic member
is protected against the carrying of excessive
short circuit currents.

At Fig. 9 I have shown another form of self-
protecting bimetallic detent comprising a bime-
tallic actuating arm 35, mounted at one end upon
s supporting base 35 and engaging at its other
end s latch indicated as the latch 13a of Figs.
1, 2 and 3. nounted also upon the base member
35 between the bimetallic arm 35 and the member
34, and in substantially parallel spaced relation
with the arm 29, there is provided a bimetallic
pretective arm 20 carrying ab its end a contact
tip 3% engageable with a cooperating contact 49
on the end of the Limetallic actuating arm 35.
The contacts 38 and 49 are pormally spaced
apart. Both the bimetallic actuating arm 35
and the bimetallic protecting arm 38 are ar-
ranged to deform downwardly, as shown in the
drawing, when heated. The actuating arm 35,
however, is of reduced cross section and is there-
fore heated to & greater extent by a current of
any given value, 80 that the arm 3§ moves down-
wardly at a greater rate than the arm 38. Cur-
vent is conducted through the arms 35 and 33 in
ceries cireuit relation between a Dair of flexible
electrical conductors oY pigtails 4 and 42 con-
nected respectively to the free ends of the arms 38
and 35.

In operation the bimetallic overload device of
Tig. 9 operates to release the latch §3q upon small
overioad currents without engaging the contacts
39 and &0, the contact 3¢ moving in the same
direction as the contact 40 but at a lesser rate.
Upon the occurrence of a predeterm'med exces-
sive overload current, however, the rate of move-
ment of the contact 49 becomes S0 great that it
overtakes the contact 38 and brings the contact
into engagement, thereby to shunt the arms 35
and 38 out of the circuit.

1t may now be noted that the thermally re-
sponsive profective arms characterizing my in-
vention normally carry current. These arms,
Leing near the gctuating arm, act to supple-
ment the heating of the actuating arm. This is
of considerable advantage in a bimetal of low
current response where it is difficult to obtain
gufficient heating without unduly reducing the
cross section of the bimetal.

Wwhile I have described only certain preferred
embodiraents of my invention by way of illustra-
tion, meny modifications will oceur to those
skilled in the art, and T therefore wish to have it
understood that 1 intend in the appended claims
to cover all such modifications as £all within the
true spirit and scope of my inventiocn.

What I claim as New and desire to secure by
Letters Patent of the United States is:

1. Tn. a directly current responsively heated
electric overload device, & thermally deformahle
bimetallic actuating arm adapted to be heated by
currens conducted therethrough, and additional
thermally deformable means, movable in re-
sponse to eurrent traversing said actuating arm
and establish a short circuit around said actuat-
ing arm upon the passage of & predetermined ex-
cessive current through said actuating arm.

9. In a directly current responsively heated
electric overload device, & thermally deformable
bimetallic actuating arm adapted to be heated
by current conducted therethrough, and a sec-
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ond thermally deformable bimetallic arm con-
nected in series circuit relation with said actuat-
ing arm and carrying at its end a contact mov-
able therewith to establish a short circuit around
said actuating arm upon the passage of a pre-
determined excessive current therethrough.

3. In a directly current responsively heated
electric overload device, a thermally deformable
pimetallic actuating arm adapted to be heated by
current conducted therethrough, and a bimetal-
Jic protective arm mounted upon said actuating
arm and connected in series circuit relation
therewith, a contact carried by said actuating
arm and disposed for engagement with said pro-
tective arm, said protective arm being deformable
into engagement with said contact thereby to
short circuit said actuating arm only in response
to the passage of & predetermined excessive cur-
rent through said bimetallic arm.

4. Tn a directly current responsively heated
electric overload device, o pair of himetallic actu-
ating fingers mounted at one end in parallel co-
planar relation and adapted to be heated by cur-
rent conducted therethrough, and a pair of bi-
metallic protective arms mounted upon the free
ends of said actuating fingers and disposed for
thermal deformation into engagement with each
other, said protective arms being connected in
series circuit relation with said actuating fingers
and engaging each cther only upon the passage
of a predetermined excessive current through said
fingers thereby to short circuit saigd fingers.

5. In a directly current responsively heated
electric overload device, & bifurcated himetallic
actuating arm mounted at its bight and having its
movable ends disposed in spaced apart coplanar
relation, said movable ends being thermally de-
formable in a direction perpendicular to the
rlane thereof in response to eleciric currenty con-
ducted therethrough, and a pair of bimetallic
protective arms mounted upon the free ends of
said actuating arm and disposed in parallel
gpaced relation with each other, said protective
arms heing connected in series circuit relation
with said nifureated actuating arm and being
thermally deformable in opposite directions per-
pendicular to the direction of movement of said
actuating arm and into engagement with each
other, said protective arms remaining spaced
apart in normal overload operation and engaging
at their ends to short circuit said actuating arm
only upon the passage of a predetermined ex=
cessive current through said arm.

6. Tn a directly current responsively heated
electric overload device, a bifurcated bimetallic
actuating arm mounted at one end with its other
end movable perpendicular to the plane thereof,
a pair of bimetallic protective arms mounted
upon the spaced apart ends of said pifurcated
actuating arm and disposed in parallel spaced
relation for movement toward and away from
each other along & line perpendicular to the di-
rection of moverent of said actuating arm, said
protective arms being connected in series circuit
relation with said pifurcated agctuating arm and
all said arms being adapted to be heated by cur-
vent conducted therethrough, the ends of saic
protective arms peing deformable into engage-
ment with each other thereby to short circul
said actuating arm only upon the occurrence o
a predetermined excessive current through sait
arms.

7. In a directly current responsively heate
electric overload device, a bimetallic actuatin
arm mounted at one end and having its free en
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movable in response to current conducted there- series circuit relation with said contacts for
through, g resilient brotective arm mounted in direct heating by current, conducted through said
Substantially barallel spaced relation with said arm, and thermally deformable means movable

actuating arm ang having at its free end a con- in response to current through said actuating arm
tact engageahle with the free eng of said actu- 5 and establishing g cireuit around saiq actuating
ating arm, saig actuating arm deforming suffi- arm upon the bassage of g bredetermined exces-
ciently to €ngage said protective arm only upon sive current therethrough.

the passage of g bredetermined €xcessive current 10. In g current Tesponsively tripped electrie
therethrough, thereby to short circuit said acty- circuit breaker, g pair of relatively movable

ating arm. 10 cooperating switch contacts, manually operable
8. In g directly current responsively heated mechanism for opening and closing  said
electric overload device, a bimetallic actuating contacts, said mechanism including

through, a bimetallic protective arm mounted in ;5 bifurcated bimetallic actuating arm

circuit relation and being thermally deformable 20 said bifurcated actuating arm ang disposed for
in the same direction and at different rates, said thermal deformation intg ehgagement with each
protective arm being movable at a lesser rate than other, said protective arms and said bifurcated
sald actuating arm whereby the free end of said actuating arm being connected in serieg circuit

tective arm only upon the bassage of a predeter- 25 response to current conducted therethrough ang

mined excessive current thereby to short eireuit said protective arms being so spaced apart that

said actuating arm. they engage each other to shunt said actuating
9. In a current responsively tripped electric arm only upon the bassage of g Dbredetermined

circuit breaker, a bair of relatively movable €xcessive current through saig arm,

cooperating switch contacts, manually operable 5,

mechanism for opening and closing said con- References Cited in the file of this patent
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