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11 Claims.

This invention relates to a circuit breaker of
the type set forth in my reissued Patent No.
20,018 and in my Patents Nos. 1,812,843, 2,020,333
and 2,094,063 all entxtled Automatic circuit

8§ breaker.

Each of the circuit breakers disclosed in the
before-mentioned patents includes a bodily mov-
able bi-metallic element or strip which serves in
and of itself as a latch to normally hold the mov-

10 able contact member in closed-circuit position,
the movable contact membér being ordinarily

connected by means of the said latch with a

manually operable actuator so that the said ac-

tuator can move the contact member for ordi-
18 nary switching purposes. The bi-metallic latch
is so arranged that it is heated upon the attain-
ment of excess current conditions in the circuit
so that it is deflected in such a way as to be
released or disengaged, the contact member
thereupon being permitted to move automatically
to open-circuit posmon independently of the ac-
tuator. ‘

One of the objects of the present invention is
to provide a circuit breaker of the general type
disclosed in the said patents, but so constructed
that the bodily movable bi-metallic strip is en-
tirely relieved of any mechanical stresses re-
‘sulting from the holding or the moving of the
movable contact member. This object is at-
tained by providing a mechanical latch for ef-
fecting the moving and the holding of the con-
tact member, the said latch being functionally
independent of the movable bi-metallic element
or strip but associated therewith in such a way
35 that the said strip upon being heated and de-

flected causes the latch to be released so as to

thus permit the contact member to automatically
move to open-circuit position.

Another object of the invention is to provide

40 in association with the independent mechanical
latch before referred to, a means entirely inde-
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pendent of the bodily movable bi-metallic strip

for also moving the latch to cause the release
thereof. This separate means may be a magnet
45 connectéd in the circuit so as to operate upon
attainment of excess current conditions. When
a bi-metallic strip and a magnet are both pro-
vided, they may be so designed that the bi-
metallic strip will be slowly heated and deflected
50 as the result of a long continued overload and
" that the magnet will be instantaneously ener-
gized upon a heavy overload such as a short ¢ir-
cuit. It will be understood that in accordance
with the présent invention, the movable bi-

55 metallic latch and the magnet act independently

(CL 200—88)
of each other upon the separate mechanical

latch, this construction being distinetly different -

from that shown in my aforesaid Reissued Pat-
ent No. 20,018 wherein there is provided a mag-
net which acts to cause or at least augment the
deflection of the bi-metallic strip.

In the accompanying drawing I have shown
the embodiment of the invention which I now

deem preferable, but it will be understood that .

the drawing is intended for illustrative purposes
only and is not to be construed as defining or
limiting the scope of the invention, the claims
forming a part of this specification being relied
upon for that purpose.

Of the drawing:

- Fig. 1 is a front view of a circuit breaker em-
bodying the invention, the front cover being
omitted.

Fig. 2 is a vertical sectional view taken along
the line 2—2 of Fig. 1. In this view the fronf
cover is included.

PFig. 3 is a transverse horizontal sectlonal view
taken along the line 3—3 of Fig. 5.

Fig. 4 is a vertical sectional view taken along
the line 4—4 of Fig. 1, this view also showing the
front cover of the circuit breaker which is in
section along the central vertical plane thereof.
In this view the operating parts are shown-in
open-circuit positions.

Pig. 5 is a view similar to the Fig. 4 but omit-
ting the front cover and showing the operatmg
parts in closed-circuit positions.

Fig. 6 is a view similar to Fig. 5 but showing
the operating parts in the positions which they
assume when automatic opening takes place with
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the handle or operating member held in its -

closed-circuit position.

Fig. 7 is a fragmentary rear view showing the
wiring connections for the magnet.

Referring to the drawing, { represents as an
entirety the main insulating base or casing for
the circuit breaker and 2 represents the front
insulating cover. These parts are connected by
suitable means, such as screws 3 and 4 and to-
gether they constitute an enclosure. The screws
3 and 4 engage metal brackets 5 and € by means

_of which the entire circuit breaker can be mount-
ed in a wall box or other suitable casing. -

The main base or casing | has an opening or
recess at the front and is closed or substantially
closed at the rear. A front guide plate 7 is pro-
vided which substantially closes the front open-
ing in the casing {. Resting upon the guide plate
1 are two conducting members 8 and 9 which
are similar in construction except that they are
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right and left. The members 8 and 9 are held in
place by means of screws 10, 1{ and 12, 13 which

" extend forward through the casing { and through
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~ the said ears 8" and 9°.
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- tending transversely between the two side plates .
" and associated with the contacts is an insulating
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holes in the plate 1. The screws thus-serve not
only to hold.the members 8 and 8 but also to
hold the plate 1.

The member 8 is somewhat shorter than the
member 9, and immediately below the said mem-
ber 8, but insulated therefrom, is a wire ter-
minal {4, held by a threaded tube 15 and a screw
16. The member 9 is -provided with a corre-
sponding wire terminal (7 at the lower end
thereof. The cover 2 is provided with notches
2@ at the lower corners to provide space for the
terminals {4 and 11. )

The members 8 and 9 are provided with rear-
ward extending portions 8% and 92 which are po-
sitioned in suitably formed notches in the sides

of the plate 7. Carried by and electrically con--

nected with the said portions 82 and 92 are re-
silient conducting elements 18 and 19 which
carry contacts 20 and 2(. The said contacts 20
and 21 are stationary except for such movement
as is provided by the resiliency of their supports
i8 and 19 and they will be hereinafter referred
to as stationary contacts.

The members 8 and 9 are prov1ded with . for-
ward projecting ears 8t and 9® which serve to sup-
port a pivotally mounted handle 22. The handle
is provided with hubs 222 having axially posi-
tioned pintles 23 seated in bearing apertures in
The cover 2 has forward
projecting portions 2b, 2b which enclose the hubs.
A coil spring 24 surrounds one of the handle hubs
and serves to bias the handle in the clockwise di-
rection. A portion of the handle 22 projects rear-
ward through a slot 72 in the plate 7. The handle

is preferably formed of insulating material and it

carries a metallic 'piece 25 adapted to be con-
nected with operating links to be hereinafter de-
scribed.

The contact carrymg member of the circuit.

breaker is rectilinearly movable within the hollow
interior of the casing {, the said member being
guided at the front and held in place by means
of the before-mentioned guide plate 1. The said
contact-carrying member preferably .comprises
two insulating plates 26 and 27 which are spaced
apart transversely. The two plates 26 and 27 are
adapted to engage at the front directly with the
guide plate 7. At the rear there is preferably
provided an auxiliary guide plate 28 seated in
the bottom of the main recess in the casing I.
Two laterally projecting movable contacts 29
and 30 are carried by the contact member at the
sides thereof, these contacts projecting laterally
from the respective side plates 26 and 27 and be-

-ing adapted to be engaged with and disengaged

from the respective stationary contacts 20 and
21. 'The said contacts 29 and 30 are in the form
of metallic plates which project inward through
slots in the respective side plates 26 and 27. Ex-

bar 31.

The two movable contacts 29 and 30 are elec-
trically connected with each other, this electrical
connection ‘being through a bodily movable bi-
metallic U-shaped thermostatic strip 32, me-
chanically .and electrically connected directly
with the two contacts.

From the forégoing description 1t will be ap-

parent that the contact member is movable rec-
tilinearly as guided by the plates T and 28, and
that in so moving it serves to bring the movable
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contacts 29 and 30 into or out of engagement with

the respective stationary contacts 20 and 21 to
make or break the circuit. When the contact
member is in the upper contact engaging position
as shown in Figs. 2 and 5, electrical connection is

established between the conducting members 8

and 9; and when the contact member is in the
lower position as shown in Figs. 4 and 6 the circuit
is broken at two places, that is between the con-
tacts 20 and 29 and between the contacts 21 and
30.

A suitable spring means is prov1ded for biasing
the contact member in the downward or circuit-
opening direction.
there is provided a torsional coil spring 33 posi-
tioned in' a suitable auxiliary recess near the

“rear of the casing 1.

10

Preferably and as shown
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For actuating the contact member for normal

switching purposes, or to effect closing of the cir-
cuit after automatic opening thereof, I provide a
member 34 which I shall term an actuating mem-
ber or actuator. The actuator is pivoted to the
contact member for movement about a transverse
axis in fixed relationship thereto. The actuating
member 34 is of bell crank form and consists of a
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metallic plate pivotally mounted on a pin 3% ex-

tending transversely between the two side plates

-26 and 27. Spacing bushings 36, 36 hold the ac-

tuator in central position. A shoulder 34= on the
actuator 34 is adapted to engage the plate T and
to thus limit relative movement of the actuator
in the clockwise direction. The actuator is pro-

vided with a tooth 34 which is normally engaged-

by a wear piece carried by a latch 37 pivoted on
a pin 38 extending transversely between the side
plates 26 and 21. A spring 39 biases the latch for
clockwise. movement and such movement is lim-

- ited by stop pins 40, 40. The latch is immediately

adjacent the bi-metallic strip 32, so that upon

rearward deflection of the strip the latch is cor- .

respondingly moved. With the parts in the rela-
tive positions shown in Fig: 5, the actuator and
the -contact member are positively connected by
the latch 37 so as to move in unison. -

The handle or operating member 22 serves as
the means for manually operating the actuator
34. The metallic piece 25 on the handle member
22 is connected with the actuator 34 by means of
two similar links 41, 41, the links being pivoted to
the handle at 42 and to the-actuator at 43.

When the parts are in the relative positions

shown in Fig. 5 the links 4! cooperate with the
handle 22 to form a toggle which locks the parts
in position. with the movable contacts 29 and 30
pressed into firm engagement with the stationary
contacts 20.and 2i1. Continued movement of the
handle in the counter-clockwise. direction is pre-
vented by the engagement of an extension 25 on
the metallic piece 25 with the front guide plate
1 as shown in Fig. 5. The pivotal axis at 42 is at
the left of a straight line connecting the pivotal

-axes at 23 and 43, and thus the handle member

22 and the links 4§ serve to resist the tendency of
the contact member to move downward under
the influence of the spring 33 and of gravity.

-The spring 33 is sufficiently. powerful to enable
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the said togele action to hold the handle or oper- .

ating member 22 in its lower or closed-circuit
position, the toggle action resisting the tendency
of the sprmg 24 to move the said member in the
clockwise direction to its’ open-circuit position.

The above described toggle action can be re-

"leased by pressing the handle upward, the parts

then moving under the action of the springs 33
and 24 to the open -circuit position shown in Fig

0
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4. The movable contacts 29 and 30 are thus dis-
engaged from the stationary contacts 28 and 21
and the circuit is broken in two separate places.
By moving the handle toward the downward posi-
tion the several parts can be restored to their re-
spective closed-circuit positions, as shown in Fig,
5, and the circuit can be thus re-established.

As before explained, the bi-metallic strip 3 is
electrically connected between the movable con-
tacts 29 and 30. It is adapted to be deflected
rearward upon the passage of excess current
therethrough, with the result that the latch 37 is
movedd rearward so as to be disengaged from the
tooth 34» of the actuator 34. Such disengage-
ment permits the actuator 34 to turn slightly rel-
atively to the contact member in the counter-
clockwise direction. This slight movement
changes the relation of the toggle links 41 and 22
and reduces the pressure which had theretofore
served to hold the links 4i.and the handle mem-
ber 22 in their effective toggle relationship. This
change in relationship and reduction in pressure
permits the handle member 22 to move in the
clockwise direction so as to render the toggle in-
effective. Thus hoth the contact member and
the handle are freed and both of them move to
their open-circuit positions under the influence
of their respective springs. It will be understood
that normally the contact member and the han-
dle move substantially simulianeously with the
result that the latch and the actuator may never
be substantially separated from each other.
When the parts reach their full open-circuit posi-
tion as shown in Fig. 4 the latch and the actuator
are in position to fully re-engage as soon as the
thermostatic strip is sufficiently cooled.

The circuit-opening movement of the contact
member is not in any way dependent on the
circuit-opening movement of the handle member
and will, in fact, occur even though the handle
member be held in its closed-circuit position, as
shown in Fig. 6. The rearward deflection of the
thermostatic strip 32 releases the latch and per-
mits the actuator 34 to turn in the counter-
clockwise direction as already stated, even though
the handle is held, thus releasing the contact
member from the control of the handle member
22 and of the links 4f{. The contact member
moves downward to the position shown in Fig. 6,
the actuator 34 and the links 4{ assuming the
relative positions shown in that figure. If the
handle 22, after having been held as described,
be now released, it will move under the influence
of the spring 24 to its open-circuit position as
shown in Fig. 4, thus bringing the actuator 34
into its normal position with respect to the con-
tact member so that the tooth 34% is automati-
cally engaged by the latch 37.

It will be observed that with the described con-
struction, the bi-metallic strip 32 is entirely free
from any stresses resulting from the holding or
moving of the contact member. All such stresses

" are carried solely by the mechanical latch 37 and

70

the bi-metallic strip serves merely as a means for
moving the latch.

It may be desirable, and sometimes preferable,
to provide a means additional to the bi-metallic
strip 32 for also moving the latch 27 to effect
release thereof to thereby effect opening of the
circuit. While I do not necessarily limit myself
as concerns the character of this additional
means, I prefer for this purpose, and have shown,
a maghet 44. This magnet is Iocated in a suit-
able recess in the rear wall of the base { and is
adjacent the closed-circuit position of the latch

37 as clearly shown in Fig. 5. The latch 37 is pro-
vided with an armature 45 for cooperation with
the magnet, the armature being drawn rearward
when the magnet is energized, thus moving the
latch rearward and effecting its release from the
actuator 34. The circuit is then opened in the
manner already described, .

The magnet 44 may be electrically connected in
any suitable way, but preferably it is connected
in the main circuit of the breaker and in series
with the contacts and with the bi-metallic strip
32. As shown, particularly in Fig. 7, wires 4§
and 47 connect the magnet respectively with the
screws 18 and I8, these wires being positioned in
suitable grooves 48 and 49 formed in the rear
wall of the base .

Preferably the electrical characteristics of the
bi-metallic strip 32 and of the magnet 44 are such
that a low overload which will not energize the
magnet sufficiently to release the latch will, if
continued, cause the gradual heating and deflec-
tion of the strip 32 so as to eventually release the
latch 37 in the manner already described. How-
ever, in the event of a heavy overload or short
circuit, the magnet 44 will be instantaneously
energized thus immediately releasing the latch
without the delay which would be involved in the
heating and deflection of the bi-metallic strip 32.

What I claim is:

1. In an automatic circuit breaker, the com-
bination of a stationary contact, a movable con-
tact member having a.contact adapted to engage
and’ disengage the stationary contact, the said
contact member being biased for movement to-
ward its open-circuit position, a thermostatic bi-
metallic strip supported upon and bodily movable
with the contact member and arranged to be
heated and deflected upon the attainment of an
abnormal current condition in the circuit, and
means including a releasable latch bodily mov-
able with the contact member and normally serv-
ing independently of the bi-metallic strip to hold
the contact member in closed-circuit position, the
said latch being automatically released upon de-

flection of the strip so as to thus permit the con-

tact member to automatically move to open-
circuit position.

2. In an automatic circuit breaker, the com-
bination of & stationary contact, a movable con-
tact member having a contact adapted to engage
and disengage the stationary contact, the said
contact member being biased for movement to-
ward its open-circuit position, s thermostatic bi-
metallic strip supported upon and bodily movable
with the contact member, the said strip being
connected in the circuit so as to be heated and
deflected upon the attainment of an abnormal
current condition in the circuit, and means in-
cluding a releasable latch bodily movable with
the contact member and notrmally serving inde-
pendently of the bi-metallic strip to hold the con-
tact member in closed-circuit position, the said
Iatch being automatically released upon deflec-
tion of the strip so as to thus permit the contact
memper to automatically move to open-circuit
position.

3. In an automatic circuit breaker, the com-
bination of & stationary contact, & movable con-
tact member having a contact adapted to engage
and disengage the stationary contact, the said
contact member: being biased for movement to-
ward its open-circuit position, a thermostatic bi-
metallle strip supported upon and bodily mov-
able with the contact member and arranged to
be heated upon the attainment of an abnormal
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current condition in the circuit and thus de-
flected, and means including a releasable latch
bodily movable with the contact member and
normally serving independently of the bi-metallic
strip to hold the contact member in closed~circuit
position, the said latch being directly engaged by
the strip and being automatically moved thereby
upon deflection thereof so as to thus permit the
contact member to automatically move to open~
circuit position.

4, In an automobile circmt breaker, the com-
bination of a stationary contact, a movable con-
tact member having a contact adapted to engage
and disengage the stationary contact, the said
contact member being biased for movement to-
ward its open-circuit position, an actuating
member movable under manual confrol, a
thermostatic bi-metallic strip supported upon
and bodily movable with the contact member and
arranged to be heated and deflected upon the
attainment of an abnormal current condition in
the circuit, and means.including a releasable
latch bodily movable with the contact member
and normally serving independently of the bi-
metallic strip to connect the contact member
with the actuating member so that the latter
may move the former and hold it in closed-circuit
position, the said latch being automatically re-
leased upon deflection of the strip so as to thus
permit the contact member ‘to automatically
move to open-circuit position free from the con-

trol of the actuating member.

5. In an automatic circuit breaker, the com-
bination of a stationary contact, a rectilinearly
movable contact member having a contact
adapted to engage and disengage the stationary
contact, the said contact member being biased
for movement toward its open-circuit position,
an actuating member rectilinearly movable un-
der manual control, a thermostatic bi-metallic
strip supported upon and bodily movable with
the contact member and extending approxi-
mately in the direction of rectilinear movement,
the said strip being arranged to be heated and
deflected upon the attainment of an abnormal
current condition in the circuit, and means in-
cluding a releasable latch bodily movable with
the contact member and normally serving inde-
pendently of the bi-metallic strip to connect the
contact member with the actuating member so

‘that the latter may move the former and hold it

in closed-circuit. position, the said latch upon
deflection of the strip being automatically
moved transversely of the aforesaid direction of
rectilinear movement and thus released so as to
thus permit the contact member to automatically
move to open-circuit position free from the con-
trol of the actuating member. .

6. In an automatic circuit breaker, the com-
bination.of a stationary contact, a movable con-
tact member having a contact adapted to engage
and disengage the stationary contact, the said
contact member being biased for movement
toward its open-circuit position, an actuating
member supported upon and bodily movable with
the contaet member and also movable relatively
thereto, manually operable means for moving
the actuating member, a thermostatic bi-
metallic strip supported upon and bodily mov-
able with the contact member and arranged
to be heated and deflected upon the attainment
of an abnormal current condition in the: circuit,
and means including a releasable latch bodily
movable with the contact member and normally
serving -independently of the ]bi-metallic strip

2,210,260

to connect the contact member with the actuat-
ing member to prevent movement of the latter
relatively to the former and thus enable the
actuating member to move the contact member
and hold it in closed-circuit position, the said
latch being automatically released upon de-
flection of the strip and thus permitting the
contact member to automatically move to open-
circuit position free from the control of the
actuating member.

7. In an automobile circuit breaker, the com-
bination of a stationary contact, & movable con-
tact member having a contact adapted to en-
gage and "disengage the stationary contact, the
said contact member being biased for movement
toward its open-circuit position, a thermostatic
bi-metallic strip supported upon and bodily
movable with the contact member and arranged
to be heated and deflected upon the attainment
of an abnormal current condition in the circuit,
means including a releasable Ilatch bodily mov-
able with the contact member and normally
serving independently of the bi-metallic strip to
hold the contact member in closed-circuit posi-
tion, the said latch being automatically released

_upon deflection of the strip so as to thus permit

the contact member to automatically move to

. open-cireuit position, and means additional to

the bi-metallic strip and acting independently
thereof for releasing the latch.
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8. In an automatic circuit breaker, the com-

bination of a stationary contact, a movable con-
tact member having a contact adapted to en-
gage and disengage the stationary contact, the
said contact member being biased for movement
toward its open-circult position, a thermostatic

‘bi-metallic strip supported upon and bodily

movable with the contact member and arranged
to heated and deflected upon the attainment
of an abnormal current condition in the circuit,
means including a releasable latch bodily mov-
able with the contact member and normally
serving independently of the bi-metallic strip to
hold the contact member in closed-circuit posi-
tion, the said latch being automatically released
upon deflection of the strip so.as to thus permit
the contact member to automatically move to
open-circuit position, and a magnet connected
in the circuit and serving upon the attainment
of excess current conditions in the circuit to
move.and release the latch entirely independently
of the bi-metallic strip.

9. In an automatic circuit breaker, the combi-
nation of a stationary contact, & movable contact
member having a contact adapted to engage and
disengage the stationary contact, the said contact
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member belng biased for movement toward its .

open-circuit position, a thermostatic bi-metallic
strip supported upon and bodily movable with
the contact member and arranged to be heated

80

and defiected upon the attainment of an abnor- .

mal current condition in the circuit, means in-
cluding a releasable latch bodily movable with
the contact member and normally serving inde-
pendently of the bi-metallic strip to hold the
contact -member in closed-circuit position, the
said latch being automatically released upon de-
flection of the strip so as to thus permit the con-
tact member to automatically move to open-
circuit position, and a magnet connected in the
circuit and serving upon the attainment of excess
current conditions in the circuit to move and
release the latch entirely independently of the
bi-metallic strip, the said magnet being station-
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ary and located adjacent the closed-circuit posi-
tion of the latch.

10. In an autecmatic circuit breaker, the com-
bination of a stationary contact, a movable con-
tact member having a contact adapted to engage
and disengage the stationary contact, the said
contact member being biased for movement to-
ward its open-circuit position, an actuating mem-
ber movable under manual control, a thermo-
static bi-metallic strip supported upon and bodily
movable with the contact member and arranged
to be heated and deflected upon the attainment
of an ahnormal current condition in the circuit,
means including a releasable latch bodily mova-
ble with the contact member and normally serve
ing independently of the bi-metallic strip to con-
nect the contact member with the actuating
member 50 that the latter may move the former
and hold it in closed-circuit position, the said

20 latch being automatically released upon deflec-

25

tion of the strip so as to thus permit the contact
member to automatically move to open-circuit
position free from the control of the actuating
member, and means additional to the bi-metallic
strip and acting independently thereof for re-
leasing the latch.

11. In an automatic éiltcult breaker, the com-

S

bination of a stationary contdct, a movable con-
tact member having a contact adapted to engage
and disengage the stationary contact, the said
contact member being biased for movement to-
ward its open-circuit position, an actuating
member movable under manual control, a ther-
mostatic bi-metallic strip supported upon and
bodily movable with the contact member and
arranged to be heated and deflected upon the at-
tainment of an abnormal current condition in the
circuit, means including a releasable latch bodily
movable with the contact member and normally
serving independently of the bi-metallic strip to
connect the contact member with the actuating
member so that the latter may move the former

- and hold it in closed-circuit position, the said

latch being automatically released upon deflec-
tion of the strip so as to thus permit the contact
member to automatically move to open-circuit
position free from the control of the actuating '
member, and a magnet connected in the circuit
and serving upon the attalnment of excess cur-
rent conditions, in the circuit to move and release
the latch entirely independently of the bi-metal-
lic strip. '

JOSEPH SACHS.




