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9 Claims.

The general object of the invention is to pro-
vide a simple and inexpensive circuit breaker
mechanism, wherein 5 substantially stationary
thermally responsive bi-metallic element or strip
is utilized to break the mechanical connection be-
tween an operating member and g contact carry-
ing member which ig biased for cireuit-opening
movement. In accordance with the invention
there is provided an intermediate control member
which is normally pivotally engaged with both
the bi-metallic strip and the contact member
and which upon overload is automatically dis-
engaged from one of them.

In the accompanying drawings, I have shown
two alternative embodiments of the  invention.
It will be understood, however, that the draw-
ings are intended for illustrative purposes only
and are not to be construed as defining or limit-
ing the scope of the invention, the claims form-
ing a part of this specification being relied upon
for that purpose.

Of the drawings: )

PFig. 1is a front view of a circuit breaker assem-
bly embodying the invention,

Fig.2is a fragmentary side view of the assem-
bly shown in Fig, 1,

Fig. 3 is an enlarged fragmentary front view
of the lower right hand unit and associated parts
as shown in Fig, 1. In this view the front cover
Dlate is omitted and also the partition plate which
holds one of the pivot pins,

Fig. 4 is an enlarged vertical sectional view
taken along the line 4—4 of Fig. 1. ’

PFig. 5 is an enlarged berspective view of g
conductor with stationary contacts carried
thereby. :

Fig. 6 is an enlarged perspective view of g
partition plate.

Fig, 7 is a view similar to the lower portion of
Fig. 4, but showing the parts in the positions
which they assume upon automatic opening while
the handle is held in closed-circuit position,

Figs. 8 and 9 are views similar respectively to
Figs. 3 and 4 but showing an alternative embodi~
ment of the invention, '

‘Fig. 10 is an enlarged perspective view of a
conductor with stationary contacts carried
thereby, this conductor being incorporuted in the
construction shown in PFigs. 8 and 9.

Fig. 11is a view similar to the lower portion of
Fig. 9 but showing the parts in the positions
which they assume upon automatic opening while
the handle is held in closed-cirecuit position.

As to most of the features of the invention, I
do not narrowly limit myself as concerns the

" the upper ends of the chambers

(CL 200=-118)

character of the housing in which the cireuif
breaker mechenism is mounted. As to another
feature, however, the housing is i
I will describe one suitable housing which co-
operates with the mechanism in an advantsgeous g
manner.

Referring first to Figs. 1 and 2, the main insy-
lating housing is represented af . The housing,
as shown, is adapted for holding or containing
eight separate circuit breaker mechanisms bui 10
I do not necessarily limit myself as to the exact
number. The housing | is secured tg a support-
ing plate 2, by means of screws or rivets §, 9.

It will be understood that the housing and
the mechanism contained therein are ordinarily 15.
enclosed in a suitable casing, but the casing is
omitted from the drawings as it forms no part of
the present invention, The co-pending appli-
cation of Joseph Sachs for Automatic circuit
breaker assembly, Serial No. 202,297, filed April 20
15, 1938, shows 2 suitable casing, and also
shows suitable meang whereby & supporting plate
such as 2 can he detachably mounted in the
casing,

As shown, the housing 1 is an integral struc- g5
ture molded from s suitable insulating material.

It has four mechanism containing chambers 4, 5,

6 and 7 therein at each side of the vertical
central plane all initially open at the front. The
upper chambers 4 angd 5 are initially open at the 30
top and the lower chambers § and 7 are initially
open at the bottom and all of the chambers are
initially in communication with a2 main central
chamber 8.

The housing | hes a front cover § which mey gg
be of metal, an insulating sheet 92 being inter-
Dosed between the cover and the housing. The
cover § and the sheet §* will be referred to collec-
tively as constituting the front cover plate. The
front cover plate is held in place by the afore- 4
s.id screws or rivets 3, 8, and the cover plate has
suitable openings therein through which the
cperating members of the circuit breaker mechg-
nisms can extend.

Mounted within the central chamber 8 is a
conductor 10 held in place by a screw §{ extend-
ing forward from the rear housing. The conduc-
tor 18 carries on its rear face four rearward facing
stationary contacts 12, 12 positioned respectively
at the lower ends of the chambers 4 and § and at gg
6 and 1. The
conductor 10 extends to the exterior of the hous-
ing at the right and is there provided with a suit-
able wire terminal 13, A partition plate 14 of
insulating material is fitted within grooves near gg




2

10

15

20

30

40

50

. their closed end portions therefore serve

65

70

15

the open right end of the chamber 8 so as to
partly close the said open end after the conductor
{0 has been put in place.

- A partition block 15 may
is at the front of the conductor

be provided which
10 and which

"partly fills the chamber 8 and prevents communi-

cation between the upper chambers 4 and 5 and
the lower chambers 6 and T. The block 5 is
held in place by the front cover plate.

In addition to the stationary contact 12 which

~ is provided for each mechanism there is also pro-

vided a stationary conductor {6 which is at the
opposite end of the chamber. Each of these con-

ductors is provided with a suitable wire terminal. .

The wire terminals for the mechanisms in the
chambers 4 and 5 are at the top, being marked
{7 and 18 and the wire terminals for the cham-
bers 6 and 1 are at the bottom, being marked 19
and 20. Each of the conductors 16 with its cor-
responding wire terminal is held in place by a
screw 21 extending into a threaded bushing 22
seated -in a suitable aperture in the housing,
this construction being clearly illustrated in
Fig. 4.

Transverse partition plates are provided at the
{ops and bottoms of the several chambers 4, 5, 6
and 1, these being insulating plates fitted in suit-
able rearward extending grooves in the side walls
of the chambers, These partition plates are held
in place by the front cover plate. As shown in
Figs. 3 and 4, the upper chamber 4 has a par-
tition plate 23 which substantially closes the
chamber at the top, and the lower chamber 6 has
a similar parbition plate 24 which substantially
closes the chamber at the bottom. The chambers
8 and 6 are partly separated from the regions of

.the contacts by partition plates 25 and 26.

In the detailed description which follows, refer-
ence will be had chiefly to the circuit breaker
mechanism contained in the lower right hand
chamber 6 but reference will also be had to the
mechanism contained in the upper right hand
chamber 4. All of the mechanisms are identical
in construction, but the upper and lower mecha-
nisms are reversed as fo positions.

A movable contact member 217 is provided which
is pivotally mounted between its ends. The con-
tact member has a transverse pivot pin 27# which
extends into grooves 28, 29 formed in the side
walls of the mechanism containing chamber.
These grooves are closed at their rear ends and
as bear-
ings for the pivot pin. The partition plates 25
and 26 are entered in the respective grooves 29,
29 and they are formed as shown in detail in Fig.
6, so as to prevent forward movement of the
pins 27, 272, The contact member 27 is pref-
erably a single piece of sheet metal, and near one
end thereof is a forward facing movable contact
28 which is adapted to engage and disengage the
corresponding rearward facing stationary con-
tact 12. At or near the other end of the contact

‘member 27 is a notch 30 providing a sharp for-

ward facing shoulder 302, A spring 3 biases the
contact member for movement in the clockwise or
circuit-opening. direction. ’
Secured to the conductor I6 and electrically
connected therewith is a bi-metallic element or
strip 32 which extends rearward from its point of
attachment. This strip is deflectible under the
influence of heat, the rearward -portion being
deflected downward. A flexible conductor 33 is
provided, one end of which is connected with the
rear end portion of the bi-metallic strip 32 and

“manual operation. At the
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the other end of which is connected with the .

contact member 21.

A control member 34 is provided which is di-
rectly connected near its opposite ends ‘respec-
tively with the contact member 21 and with the

deflectible portion of the bi-metallic strip 82.

The connection at one end of the member 34 is a
permanent pivotal connection and the connection
at the other end thereof is normally pivotal but is
automatically disengageable upon the deflection
of the bi-metallic strip. As to the details of the
said connections for the control member 34 there
may be variation, bub in the construction as
shown the lower end of the member 34 has a per-
manent pivotal connection at 35 with the rear
deflectible portion of the pbi-metallic strip 32.
The upper end of the control member 34 is en-
tered in the before mentioned notch 38 of the
contact member 27 and is normally engaged with
the shoulder 30% thereof. As shown, the ccntrol
member 34 comprises a U-shaped strip of metal
having parallel legs 342, 342,

A handle or operating member 36 is provided,
this being formed of insulating material and
having a transverse pivot pin 37 which is entered
in registering bearing nofches 38, 38 formed in
the front face of the housing i. The froni cover
plate cooperates with the pivot pin 37 to hold
it in place in the bearing notches. A portion of
the operating member 36 projects forward
through the corresponding opening in the front
cover plate so as to be accessible for convenient
front of the front
cover plate the operating member is provided
with integral stop portions 362 and 36 which
are adapted to contact with the front cover plate
to limit the movement of the operating member
in both directions. The operating member 36
is biased for movement toward its open-circuit
position by means of a spring 39.

The operating member 36 is connected with the
control member 34 by means of a link 40. The
link is pivotally connected with the operating
member at 41 and it is connected with the con-
trol member 34 by means of a pin’ 42 which ex-
tends transversely between the legs 342, 34> and
through a slot 40% in the link. A spring 43 sur-
rounds the link 40 abutting at its' front end
against a shoulder of the link and abutting at its
rear end against a washer 44 which rests against
the pin 42.

Wwith the parts in the closed-circuit positions
as shown in the lower portion of Fig. 4, the op-
erating member 36 and the link 40 co-operate to
form an overset toggle, the spring 43 applying
pressure which holds the operating member in
the position shown. The position of the operat-
ing member is determined by the stop portion 362
thereof. 'Fhe spring 43 also tends to move the
control member rearward or in the clockwise di-
rection, and the control member by reason of its
engagement with the. contact member at the
shoulder 30¢, tends to move the contact member
in the counterclockwise direction so as to hold
the movable contact 28 in firm engagement with
the corresponding stationary contact 12. The
provision of a resilient connection -between the
operating member and the contact member is in
accordance with the invention set forth in the
co-pending application of Joseph Sachs and Paul
M. Christensen for Automatic circuit breaker,
Serial No. 202,295 filed April 15, 1938.

With the circuit breaker mechanism in closed-
circuit position as shown in the lower portion of
Fig. 4, it will be observed that electrical connec-
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tion is established from the cohductor {0 and the
stationary contact {2 to the movable contact 28,

.thence through the contact member 27 and the

flexible conductor 33 to the bi-metallic strip 32,
and thence through the conductor 1§ to the wire
terminal 19 at the bottom.

Movement of the handle or operating member
36 serves to move the control member 38 and this
In turn causes the movement of the contact mem-
ber for ordinary circuit-opening and circuit-clos-
ing purposes.

If the operating member be held in its closed-
circuit position as shown in the lower portion of
Fig. 4, and if an abnormal current condition such
as an overload is attained, the bi-metallic strip
32 is automatically deflected downward, this de-
fiection occurring as the result of
the bi-metallic strip by the current flowing there-
in. Inasmuch as the control member 34 is di-
rectly pivoted to the strip 32 it moves downward
with the strip, the result being that the control
member becomes disconnected from the shoulder
302 of the contact member. The contact member
then moves in the clockwise direction under the
influence of the spring 31 to the open-circuit posi-
tion as shown in Fig. 7. If the operating mem-

. ber be released after the parts have moved to the
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relative positions shown in Fig. 7, the spring 39
moves the operating member to the position
shown in the upper portion of Fig. 4, this in turn
moving the link 40 and the contro] member 34 to
the positions there shown. The control member
is thus restored to engaged or engageable rela-
tionship with the shoulder 30= of the contact
member 27.

The operation has been described as it occurs
when the handle is first held and then released.
Ordinarily, however, the operating member is not
held and it starts to move to its open-circuit
position as soon as the control member dis-
engages the contact member and thus releases
the pressure normally applied by the spring 43.
All of the parts thus move practically instan-
taneously to the positicns shown in the upper
portion of Fig. 4, the control member being im-
mediately restored to engaging relationship with
the shoulder 36 of the contact member. As soon
as the strip has cooled sufficiently to move the
control member downward to its normal posi-
tion, the operating member can be moved to
again close the circuit. It will be observed that

-in the open-circuit bosition as shown in the

upper portion of PFig, 4, the stop portion 36t
engages the front cover plate to limit movement
of the operating member, '

When any one of the movable contacts 2§ is
separated from the corresponding stationary
contact 12, either manually or by automatic ac-
tion, any gases that may he formed by the re-
sultant arc pass into the corresponding arcing
region or zone between the partition block 15 and
the corresponding partition plate 25 or 26. In

‘order that these gases may escape to the exterior

of the housing, the housing 1 is provided at each
side with notches 8¢, 82 as shown in Figs. 1 and 2.
It is also provided with notches 8%, §® providing
comiunication from the: arcing zones of the
chambers § and 7 to the arcing zones of the
chambers 4 and 5. It will bBe observed that the
partition plates 25 and 2§ prevent any consid-
erable portion of these arc formed gases from
passing upward-or downward into contact with
the circuit breaker mechanism,

It is ordinarily preferable to provide & means
for effecting fine adjustments of the bi-metallic

the heating of

3

element or strip for calibration purposes. In the
construction as shown, a screw 4% is provided

which extends through g transverse plate 46

seated in notches in the housing. The screw 4%
extends through a threaded hole in the conductor
16 and the bi-metallic strip 32. By turning the
screw the conductor 1§ can be bent or defiected
downward thus moving the strip 32 and the con-
trol member 3. The partition plate 24 is pro-
vided with an opening 242 which permits access
to the screw 45.

The construction shown in Pigs. 8 to 11 is in
many respects similar to that shown in Figs. 1
to 7 but there are certain important differences.

The housing 47 is generally similar to the hoys-
ing { already described, differing only in details
of shape so as to accommodate mechanisms which
are somewhat different. The housing 47 is
mounted similarly to the housing ! and is sim-
ilarly provided with a front cover plate. The
mechanism chambers are substantially closed at
the top and bottom respectively by integral walls

4712 and 47>, these being provided in lieu of the

separate partition plates 23 ang 24. Partition
plates 48 and 49 are provided which correspond
in function to the partition plates 25 and 26. A
conductor 52 is provided which corresponds to the
conductor 10, this being provided with rearward
extensions which carry stationary contacts 53,
53, the upper contacts facing upward and the
lower contacts facing downward. Wire terminals
58 and 5! are provided at the top and bottom,
these corresponding respectively to the wire ter-
minals 17 and 9. Connected with these wire
terminals are conductors 54, 54 corresponding to
the conductors 6, 16 but extending rearward
instead of forward.

A movable contact member 55 is provided which
is of generally bell-crank shape, having a rear-
ward extending arm 55 and a downward ex-
tending arm 55%. The contact member is mount-
ed on a pivot pin 56 which extends into grooves
57, §7 formed in the side walls of the mechanism
containing chamber and corresponding to the
grooves 29, 28. The pivot pins for the two
contact members are held in place by the parti-
tion plates 48 and 49. The contact member 55
is preferably a piece of sheet metal and near the
rear end of the arm 55 thereof is g movable
contact 58 which faces upward so as to be
adapted to engage or disengage the correspond-
ing staticnary contact 53. A spring %9 biases the
contact member for movement in the clockwise
or circuit-opening direction. )

- Secured to the conductor 54 and electrically
connected therewith is a bi-metallic strip 60
which extends forward from its point of attach-
ment. This strip is deflectible under the influ-
ence of heat, the forward portion being: deflected
downward. A flexible conductor 64 is provided,
one end of which is connected with the forward
end portion of the bi-metallic strip 66 angd the
ofther end of which is connected with the arm
882 of the contact member.

A control member 62 is provided which is di-
rectly connected near its opposite ends respec-
tively with the contact member 88 and with the
deflectible portion of the bi-metallic strip 890.
The manner of connection is different from that
shown in Figs. 3, 4 and 7 in that the permanent
pivetal connection is with the contact member
and the disengageable pivotal connection is with:
the bi-metallic strip. As shown, the control
member is pivotally connected at its upper end
with the arm 58 of the contact member, the
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pivotal connection being indicated at €3. The
lower end of the control member 62 normally en-

gages the front end of the bi-metallic strip 80 .

and is pivotally movable about the point of en-
gagement. A handle or operating member 64 is
provided, this being formed of insulating ma-
terial and having & transverse pivot. pin 65
which is entered in registering bearing notches

66, 66 formed in the front face of the housing

471. A portion of the operating member 84 pro-
jects through the corresponding opening in the
front cover plate so as to be accessible for con-
venient manual operation. At the front of the
front cover plate, the operating member is pro-
vided with integral stop portions 64= and 64b
which are adapted to contact with the front cov-
er plate to limit movement of the operating mem-
ber in both directions. The operating member
4 is biased for movement toward its open-circuit
position by means of a spring 67.

The operating member 64 is connected with
the control member 62 by means of a resilient
link 68. The link is pivotally connected with
the operating member at 69 and it is pivotally
connected with the control member at 70. The
link 68 is preferably U-shaped to provide the
desired resiliency. With the parts in the closed-
circuit positionssas shown in the lower portion

of Fig. 9, the operating member 64 and the link -

68 cooperate to form an overset toggle, the re-
silient link applying pressure which holds the
operating member in the position shown. The
position of the operating member is determined
by the stop portion 642 thereof. 'The resilient
link 68 also tends to move the control member
rearward or in the clockwise direction about its
point of engagement with the bi-metallic strip
60, and the control member, by reason of its
pivotal connection with the contact member 55,
tends to move the contact member in the count-
erclockwise direction so as to hold the movable
contact member 58 in firm engagement with the
corresponding stationary contact 53. )

With the circuit breaker mechanism in closed-
circuit position as shown in the lower portion of
Fig. 9, it will be observed that electrical connec-
tion is established from the conductor 52 and the
stationary contact 53 to the movable contact §8,
thence through the contact member 55 and the
fiexible conductor 61 to the bi-metallic strip 60,
and thence through the conductor 54 to the wire
terminal 5! at the bottom.

Movement of the handle or operating member
64 serves to move the control member 62 and
this in turn causes the movement of the contact
member for ordinary circuit-opening and circuit-
closing purposes. The control member moves
approximately pivotally about the front end of
the bi-metallic strip 69. :

If the handle or operating member be held in
its closed-circuit position as shown in the lower
portion of Fig. 9, and if an abnormal current

- condition such as an overload is attained, the

bi-metallic strip 60 is automatically deflected
downward, this deflection occurring as the result
of the heating of the bi-metallic strip by the
current flowing therein. Downward defiection
of the bi-metallic strip releases the control mem-
ber 62, and this in turn releases the contact
member so that it is free to move in the circuit-
opening direction under the influence of the

spring §9. The several parts are moved to the ’

relative positions shown in Fig. 11, If the oper-

_ ating member be released after the parts have

76

moved as described to the relative positions

- by the cover plate,

2,210,280

shown in Fig. 11, the spring 87 moves the oper-
ating member to the position shown in the upper
portion of Fig. 9, this in turn moving the link 68
and the control member 62 to the positions there
shown. The control member is thus restored to
engaged or engageable relationship with ‘the bi-
metallic strip 60.

The operation has been described as it occurs
when the handle is first held and then released.
Ordinarily, however, the operating member is
not held and it starts to move to its open-circuit
position as soon as the bi-metallic strip disengages
the control member and thus releases the pres-
sure normally applied by the spring link 58. All
of the parts thus move practically instantane-
ously to the positions shown in the upper por-
tion of Fig. 9, the control member being imme-
diately restored to engaging relationship with the
bi-metallic strip. As soon as the strip has cooled
so as to be in its normal position, the operating

6

10

15

member can be moved to again close the circuit. -

1t will be observed that in the open-circuit posi-
tion as shown in the upper portion of Fig. 9, the
stop portion 64P engages the front cover plate to
1imit movement of the operating member.

A screw 11 is provided for effecting fine ad-
justments of the bi-metallic element or strip for
calibration purposes. The screw extends through
a hole or notch in the end wall of the housing,
and it extends through a threaded hole in the
conductor 54 and the bi-metallic strip 68. By
turning the screw the conductor 54 can be bent
or deflected downward thus moving the strip €0.

What I claim is:

1. In an automatic circuit preaker, the combi-
nation of an insulating housing comprising two
spaced side walls having opposite similar closed-
end grooves extending rearward from the front
of the housing, a stationary contact in the hous-
ing, a contact member including a contact
adapted to engage and disengage the stationary
contact, the said contact member having a_pivot
pin entered in the rear closed ends of the afore-
said grooves, an operating member pivotally
mounted in the housing, a front cover plate for.
the housing having an opening through which
a3 portion of the operating member extends, 8
holding plate enfered in the closed-end grooves
and held in place by the cover plate,
holding plate serving to prevent forward move-

40

45

the said -

50

ment of the pivot pin for the contact member,

and an electro-responsively releasable mechani-
cal connection between the operating member
and the contact member normally - enabling the
operating member to move the contact member.

9. In an automatic circuit breaker, the combi-
nation of an insulating housing comprising two
spaced side walls having opposite similar closed-
end grooves extending rearward from the front
of the housing and also having two transverse
registering bearing notches additional to the said
rearward extending grooves, & stationary contact
in the housing, a contact member including a
contact adapted to engage and disengage the
stationary contact, the said contact member hav-
ing a pivot pin entered in the rear closed ends
of the ~aforesaid grooves, an operating member
having a pivot pin entered in the aforesaid bear-

ing notches, a front cover plate for the housing -

having an opening through which a portion of
the operating member’ extends, the said cover

55

65

plate engaging the pivot pin for the operating

member to hold it in_place,
tered in the closed-end grooves and held in place
the said holding plate serving

a holding plate en-~-
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to prevent forward movement of the pivot pin
for the contact member, and an electro-respon.
sively releasable mechanical connection between
the operating member anqg the contact member
normally enabling the operating member to move

" the contact member.

3. The combination in an automatic cireuit
breaker, of a stationgry contact, a contact mem-
ber movable about a fixed axis and having a con-
tact movable into angd out of engagement with
the stationary contact, the said contact member
being biased for circuit-opening movement, g bi-
metallic element fixedly mounted at one end and
having a portion deflectible under the influence
of heat, means for causing the heating and
deflection of the bi-metallic element upon the
attainment of €xcess current conditions in the
eircuit, a control member directly connected near
its opposite .ends réspectively with the contact
member and with the deflectible portion of the
bi-metallic element, the connection at one end
being bermanently pivotal and the connection
at the other end being normaliy pivotal but be-
ing automatically disengageable upon the deflec-
tion of the bi-metallic element so as

4. The combination in an automatic circuit
breaker, of a stationary contact, a contact mem-

with the stationary contact, the saig contact
member being biased for circuit-opening move-
ment, a bi-metallic element fixedly mounted at
one end and having g portion defiectible under
the influence of heat, means for causing the heat-
ing and deflection of the bi-metallic element upon
the attainment of excess current conditions in
the circuit, a control member directly connected
near its opposite ends respectively with the con-
tact member ang with the deflectible bortion of
the bi-metallic element, the connection at one
end being bermanently pivotal and the connec-
tion at the other end being normally pivotal but
being automatically disengageable upon the de-
flection of the bi-metallic element 50 as to there-
by permit free independent circuit-opening move-
ment of the contact member, a pivoted operating
member, and g link pivotally connected between
the operating ang control members .and nor-
mally serving to enable the operating member

ber to form

closed-circuit Positions,

" 5. The combination in gn automatic circuit
breaker, of g stationary contact, a contact mem-
ber movable about g, fizxed axis and having a con-
tact

having a portion deflectible under the influence
of heat, means for causing the heating and de-
flection of the bi-metallic element upon the at-
tainment of excess current conditions in the cir-

euit, a control member directly connected near its -

opposite ends respectively with the contact mem-
ber and with the deflectible portion of the bi-
metallic element, the connection at one end being

permanently pivotal and the connection at the
other end being normally pivotal but being auto-
matically disengageable upon the deflection of
the bi-metallic element so as to thereby permit
free independent circuit-opening movement of
the contact member, a pivoted operating mem-
ber, a link pivotally connected between the oper-
ating and control members and normally serving
to enable the operating member to move the con-
trol member ang thus move the contact member
to open or close the circuit, the said link co-
operating with the operating member to form
8 toggle which when in overset position holds
the control and contact members in closed-circuit
bositions, and means biasing the operating and
contact members for movement to open-circuit
Dositions upon release of bressure through the
link resulting from the aforesaid disengagement
of the control member at one end thereof.

- 6. In an automatic circuit breaker, the com-
bination of g stationary contact, a contact mem-
ber movable about a fixed axis and having g
contact movable into and out of engagement
with the stationary contact, the said contact
member being biased for circuit-opening move-
ment, a bi-metallic element fixedly mounted at
one end and having g portion deflectible under
the influence of heat, means for causing the heat-
ing and deflection of the bi-metallic element upon
the attainment of excess

with the contact member, the said control mem-
upon the deflection of
the bi-metallic element so as o thereby disen-

the circuit,
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7. In an automatic eircuit breaker, the combi-

nation of g stationary contact, a contact mem-
ber movable about a fixed axis and having a con-

the stationary contact, the said contact mem-
ber being biased for circuit-opening movement,
@ bi-metallic element fizedly mounted at one end
and having a portion deflectible under the in-
fluence of heat, meang for causing the heating
and deflection of the bi-metallic element upon
the attainment of €xcess current conditions in
the circuit, a contro] member permanently piv-
otally connected near one end with the deflecti-

_ble portion of the bi-metallic element and being

normally pivetally engaged near the other end
with the contact member, the said control mem-
ber heing bodily movable upon the deflection of
the bi-metallic element so as to thereby dis-
éngage the contact member and permit free in-
dependent circuit-opening movement thereof, a
pivoted operating member, and g link pivotally
connected between the operating and control
members and normally serving to enable the op-~
erating member to.move the contro] member
and thus move the contact member to open or
close the circuit, the said link co-operating with
the operating member to form a toggle which
when in overset position holds the control and
tontact members in closed-circuit positions.

8. An automatic circuit breaker comprising in
combination, g stationary contact, a contact
member movable about fixed axis and having
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a contact movable into and out of engagement
with the stationary contact, the said contact
member being biased for circuit-opening move-
ment, a bi-metallic element fixedly mounted at
one end and having a portion defiectible under
the infiuénce of heat, means for causing the heat-
ing and deflection of the bi-metallic element upon
the attainment of excess current conditions in
the circuit, a control member permanently piv-
otally connected near one end with the contact
member and being normally pivotally engaged
near the other end with the deflectible portion
of the bi-metallic element, the said control mem-
ber being disengaged upon the deflection of the
bi-metallic element so as to thereby move and per-
mit free independent circuit-opening movement
of the contact member, and operating means piv-
otally engaging the control member and normally
serving to move it and thus move the contact
member to open or close the circuit.

9. An automatic circuit breaker comprising in
combination, a stationary contact, & contact
member movable about & fixed axis and having &
contact movable into and out of engagement with

a8 the stationary contact, the said contact member

2,210,280

being biased for circuit-opening movement, & bi-
metallic element fixedly mounted at one end and
having a portion deflectible under the infiuence of
heat, means for causing the heating and deflec-
tion of the bi-metallic element upon the sttain-

ment of excess current conditions in the circuit,.

o control member permanently pivotally con-

nected near one end. with the contact member .

and being normally pivotally engaged near the
other end with the deflectible portion of the bi-
metallic element, the said control member being
disengaged upon the deflection of the bi-metallic
element so as to thereby move and permit free
independent circuit-opening movement of the
contact member, g pivoted operating member, and
a link pivotally connected between the operating
and control members and normally serving to en-
able the operating member to move the control
member and thus move the contact member to

10

open or close the circuit, the said link co-operat- 29

ing with the operating member to form & toggle
which when in overset position holds the control
and contact members in closed-cireuit positions.
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