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My invention relates to circult breakers, more’

particularly to automatic circuit breakers of the
thermal current responsive. type, and hag for its
object a simple, reliable and inexpensive device of
this type. ‘ .

In carrying out my invention, I utilize a single
helical over-center spring for operating the
switch arm manually between its open and closed
circuit positions, and also for moving the switch

arm to its open circuit position in response to.

movement of the thermal current responsive de-
vice, In one form of my invention I provide a
supporting member pivotally mounted at one end
on a stationary pivot and having its other end
normally secured by a bimetallic thermostat, to-
gether with a switch arm pivotally mounted on
the supporting arm and extending along the sup-
porting arm past the pivot of the supporting arm
whereby when the thermostat releases the sup-
porting arm, a wiping action is produced between
the contacts before separation of the contacts. I
also provide on the switch arm an extension to
which one end of a helical over-center operating
spring is secured, the other end of the spring be-
ing secured to a manually operated member, this
spring extending substantially at right angles
with the switch arm when the switch arm is in its
closed circuit position.

For a more complete understanding of my in-
vention, reference should be had to the accom-
panying drawing in which Fig, 1 is an elevation
view with the enclosing casing in section of a
thermal circuit breaker embodying my invention,
and showing the circuit breaker in its open cir-
cuit position; Fig. 2 is a view similar to Fig. 1 but
showing the circuit breaker in its closed circuit
position; Fig. 3 Is a view of the operating mecha-
nism of Pigs. 1 and 2 but showing it in the auto-
matc current responsive open position; Fig. 418 a
view showing various parts of the mechanism in
disassembled relation; while Fig. 5 is a view simi-
lar to Fig. 3 showing a modified form of my in-
vention.

Referring to the drawing, I have shown my in-
vention in one form as comprising an operating
handle 10 by means of which the circuit breaker
can be opened and closed manually and with a
thermal temperature responsive device, shown &s
a bimetallic thermostat 1 {, for opening the circuit
breaker in response to a predetermined heavy
current through the circuit breaker.

As shown, I provide an enclosing casing 12
made .of insulating material and a metal sup-
porting framework 13 comprising two side pieces
{3a and 13b which are fitted in shallow recesses
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formed for them in the side walls of the casing
and at their upper ends are connected to each
other by cross bars {4 and i6. The supporting
framework {3, with the other parts heretofore
described assembled thereon, is put in pesition in -
the casing, as shown in Figs. 1 and 2, then an
insulating layer 18 is placed on top of the cross
bars 14 and (5, the upper sides of which are
flush with the opening of the casing, and then a
metal enclosing sheet 17 is placed over the layer
of insulating material and héld in place by screws
18 and {9 fitting into tapered holes in the casing.
Apertures 20 are provided in the sheets 18 and

{1 for the handle 10 which projects outside of

the casing. )
It will be understood that a screw (8 or 9 is
provided through each of the four corners of the

- layer i8 and sheet 17 so as to secure them firmly
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to the casing 12. For the purpose of securing the
casing 12 and circuit breaker parts mounted in
it to a support such as & panel, an additional
central hole is provided at each end of the layer
16 and sheet 17 extending therethrough and reg-
istering with a hole in the casing. This hole in
the metal sheet 17 is tapped to receive & screw
{9a which, it is contemplated, will extend through
the supporting paft or panel, and into the corre-
sponding hole in the casing provided for it.

- The operating parts supported on the frame -
i3 comprise a supporting arm 28 having its left-
hand end mounted on the stationary pivot pin 22
secured to the frame. As shown in Fig. 4, this
supporting arm 283, in fact, consisig of two arms
23¢ and 230 in parallel relation with each other
and connected rigidly together at their right-
hand ends by a cross member 28c. This arm 23
is positioned between the sides 18z and 13b of the
frame. It is provided with lugs 28 at its left-
hand end turned outwardly and fitting loosely be-
tween the sides of the frame while at its right-
hand end similar lugs 28 are provided. Also, a
latch lug 28 is provided on its right-hand end
which normally, as seen in Figs. 1 and 2, rests on
the upper end of the bimetallic thermostat where-
by the supporting arm is held in the position
shown. : ' .

A switch arm 26, also comprising two parallel
parts, as will be understood from Fig. ¢, is mount-
ed on a pivot 27 on the supporting arm at a point
intermediate the ‘length of the supporting arm
and on the lower side of the supporting arm as
seen in the drawing. This switch arm fits loosely
between the sides of the supporting arm so as to
be freely operable about the pivot 27. Also, to
provide for movement of the helical tension oper-
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‘ating spring 28, the pivot pin 27 does not extend
across the two parts of the supporting arm. This
pin 21, in fact, consists of two external short pins
projecting from the outer sides of the switch
arm into holes 27a provided for them in the sup-
porting arm. 'Thus, these short pivot projections
27 define a pivot parallel with the pivot pin 22.
A movable contact 28a on the end of the switch
arm is movable about the pivet 27 intc engage-
ment with & stationary contact 29 adjacent the
pivot 22 of the supporting arm.

It will be noted in Fig. 2 that the supporting
arm 23 extends away from the stationary contact
28 and the switch arm 23 when in its closed cir-
cuit as well as open circuit position, as shown in
Fig. 2, is substantially parallel with a line drawn
through the center of the pivot pin 22 and the
upper end of the thermostat I, and extends
glong the supporting arm past the pivet 22 in
substantially parallel relation with the support-
ing arm. TFurthermore, in this closed circuit po-
sition, the switch arm is substantially at right
angles with the helical operating spring 28.

Also provided on the switch arm to form an
-sttachment for the upper end of the spring 28 is
a pair of parallel projections 30, clearly shown in
Fig. ¢, extending laterally upward at an acute
angle with respect to the switch arm itself and
across the supporting arm. At the upper ends
these projections have each a slot in which fits
2 cross pin 37. The upper end of the spring 28
is secured to this cross pin and the spring ex-
tends between the two parallel parts of the switch
arm, 1. e., between the projections 89 and also be-
tween the two pivots 27 during portions of iis

movement. These two projections form together

an operating extension or projection on the switch
arm. -

At its lower end the spring 28 is secured to an
operating member or lever 32 which is movabie by
the hendle {8 to move the lower end of the spring
from omne side to the other of the pivot 27 and
thereby operate the switch arm between its open
and closed circuit positions. This operating lever
32 also, as shown in Fig. 4, is provided with two
parallel links rigidly connected together by &
cross portion 33 at their upper ends. The handle

10 is suvitably secured {0 this cross portion 383,

These parallel portions fif loosely just inside the
plates of the supporting frame (3 snd embrace
the paralle] sides 28a and 28) of the supporting
arm, It is pivotally mounted near iis upper end
on 2 pivot pin 34 mounted on the frame {3 and
paraliel with the pin 22.
operating lever hes & cross member 38 to which
the lower end of the spring is connected, It will
be understood that this cross member is suitably
secured, ag by welding or brazing, fo the two
arms of the operating lever 22, and the cross bar

87 is likewise suitably secured In place on' the.

extension 39 of the switch arm. Thus the ex-
tensions 30 form an operating member -which is
pivoied on the pivot 27 and has secured fo it the
switch azm 28, ,

In the operation of the device when it is in its
open circuit position, as shown In Plg. I, the
switch arm 28 is held in engagement with the
plvot pin 22 by the spring 28, the center line or

line of force of the spring then bheing to the

right of the pivot 27. Also, in this position the

. spring applies a counterclockwise force to the

operating lever 32, moving it fo iis extreme

counterclockwise position defined by the projec-
tions 23 with which if is in engagement,

To close the switch the handie 19 is moved to-
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ward the right, or clockwise, thereby to carry the
lower end of the spring 28 toward the left until,
when the center line or line of force of the spring
moves to the left of the center of the pivot 21,
the spring reverses its blas on the switch arm
and moves the switch arm counterclockwise to the
closed circuit position, as shown in Fig. 2. In
this position the projections 38 on the operating
lever engage the projeciions 24 thereby to limit
the clockwise movement of the operating lever,
The spring now applies & tension force on the
switch arm 26 tending to move it counterelockwise
about the pivot 27 and holding the movable con-
tact in engagement with the siaiionary contact.
Also, at this time the spiing, in pulling down-
ward on the cross bar 87, applies a downwardly
directed force fo the pivot 27, which force tends
to move the supporting lever 23 nn a clockwise di-
reciion aboub its pivot 22 although, as shown in
Fig. 2, the supporting lever is held by the thermo-
stat i1, . :

The electric eircuit through the circuit breaker
may now be traced from the external connector
3% Yo the stationary contact 23, and thence
through the switch arm 23 and through a flaxible
conductor 38a to the upper end of the thermo-
stat 14, and thence through the thermostat to the
external terminal 38, As shown the flexible con-
ductor extends between the projections 30 and
between the upper end of the spring 28 and the
cross pin 37, Its ends are guitably secured as by
welding te the switch arm and to the thermostat
near the upper end of the thermostat.

As the thermostat iz heated by the current
passing through it, it flexes thereby to cause its
upper end to move toward the right, as seen in
Fig. 2. Upon the occurrence of & current greater
than a predetermined current, the upper end of
the thermostat moves far cnough toward the
right to release the supporting arm wWhereupon
the spring snaps the parés to the automatic cur-
rent vesponsive open position shown in Fig. 3.

A$ the beginning of the opening movement the
supporting arm swiags about the pivot 22, and
the lvgs 24 on the supporting arm in engage-
meni with the projeciions 36 on the cperating arm
move the operaiing arm counterclockwise about
its p'vot 34. In other words, the pivet 27 is mov-
ing toward the left which carries the switch arm
substantially bodily foward the left and also
orings the pivot 27 nearer the center line of the
svring, while the spring itself s moving in an op-
posite direction to meet the pivot 27. The mov-
able contact 28a is thereby caused to slide or

5 wipe over the stationary conbact, as shown In

dotted lines in Fig. 8, from the position ¢ through

the positicn b approximately to the position e.
Alzo during this preliminary movement the switch
arm moves counterclockwise about its pin 27 with
relation to the supporting arm. Just before the
rrojections 39 on the switch arm engage the pivot -
pin 22, the pivot 27 moves across the center end -
of the spring to its left-hand side whersupon the
spring shaps the switch arm to its full open posi-
tion aboutb the pivet 27. It will be observed that
this opening movement of the switch arm is in a
clockwise direction with respect to the support-
Ing arm. The paris come to rest with the switch
arm in engagement with the pin 22 and the op-
erating lever 32 in s central position in engage-
ment with the stops 25 on the supporting arm,

' &8s seen in Pig. 3.

75

For reclosure of the circuit bresker, the handle
may be moved in either direction. If moved to-
ward the left at its upper end, i, e., cnunterclock-
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wise, then its lJower end by engagement with the
projections 25 lifts the supporting arm upward to
the position of Fig. 1 ready to be held by the
thermostat when the thermostat has cooled suf-
ficiently and moved back in position to hold it.
Then the circuit breaker can be closed by moving
the handle toward the right, as previously de-
seribed. : . .
Also, the supporting arm can be reset by mov-

ing the handle toward thé right, i. e., clockwise.
from the position shown in Fig. 3, whereby the

projections 36 by engagement with the projec-
tions 24 move the supporting arm to its normal
-position. This at the same time, however, snaps
the switch arm to its closed circuit position, the
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parts finally arriving in the positions shown in .

Fig. 2. These projections 24 are provided pri-
marily for the purpose of making the device non-

trip-free. That is, by holding the handle in its-

extreme right-hand position as shown in Fig. 2,
the supporting arm may be held in its normal
position even though the thermostat releases it
and the circuit breaker may be prevented from
opening automatically. . o
The lugs 24 are omitted entirely to obtain a
trip-free circuit breaker, as shown in Fig. 5.
This changes somewhat the automatic opening
operation. ‘
During this automatic opening movement of
the form of Fig. 5 the pivot 21 of the switch
arm moves clockwise around the pivot 22, and
during the "beginning of the movement there-
fore causes s sliding movement of the movable
contact on the stationary contact, the movable
contact moving toward the left, as shown in
dotted lines in Fig. 5 as previously described.
" The movable contact thus slides (Fig. 5) direct-
Iy from the dotted position @ through dotted
position b to the dotted position ¢. At this point
projections 39 on the extensions 30 of the switch
arm engage the pivot pin 22 and the contact arm
is swung in a fixed relation with the supporting
arm about the pivot 22 and thereby the switch
arm is lifted to separate the contacts whereby
the movable contact is moved to the position 4,
shown in dotted lines in Fig. 5. However, just
before the movable contact reaches the position
d the pivot 27 moves across the center line of
the spring to the left of the center line whereby
the spring applies a force to the contact arm
tending to move it clockwise about the pivot 27.
This effects additional movement of the contact
arm about the pivot 27 to its full automatic open
position in engagement with the pin 22. Also,
the spring applies a counterclockwise bias to
the operating handle and arm 32 whereby the
handle is moved to a mid position, as shown in

Fig. 3, to indicate the automatic open position..

The parts come to rest with the spring pulling
the operating lever 32 into engagement with the
projections 25 on the supporting arm.

Current responsive adjustment of the end of
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1, A circuit breaker comprising a stationary
contact, a supporting arm mounted on a sta-
tionary pivot, current responsive means normally
securing said supporting arm, a switch arm hav-
ing one end pivotally mounted on said support-
ing arm, a movable contact on the other end of
sald switch arm, an operating arm mounted on
a stationary pivot, a spring connected to said

-switch arm and to said operating arm, means

for moving said operating arm on its stationary
pivot thereby to move- the line of force of said
spring from one side to the other of said switch
arm pivot for operation of said switch arm be-

-tween -open. and closed circuit positions, and

means whereby when said current respomnsive

“means releases said supporting arm said switch
~arm moves: pivotally in one direction relative to

said supporting arm to effect a sliding action of
said movable contact on said stationary contact
and when said switch arm pivot moves to the
other side of the line of force of said spring said
switch arm is snapped pivotally in the opposite

. direction relative to.said supporting arm to its
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the thermostat is made by means of a screw 49 )

whereby the support &1 for the lower end of
the thermostat may be bent to give the desired
adjustment of the thermostat.

While I have shown a particular embodiment
of my invention, it will be understood, of course,
that I do not wish to be limited thereto since
many modifications may be made, and I there-
fore contemplate by the appended claims to
cover any such modifications as fall within the
true spirit and scope of my invention.

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

a5
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open circuit position.

2.'A circuit breaker comprising a stationary
contact, a supporting arm mounted at one end on
a stationary pivot, current responsive means nor-
mally securing the other end of said supporting
arm, a switch arm having one end pivotally
mounted on said supporting arm at a point in-
termediate the length of said supporting arm
and extending past said stationary pivot, a mov-
able contact on the other end of said switch arm,
an operating extension on said switch arm ex-
tending laterally with respect to said switch arm
across said supporting arm, an operating arm
mounted on a stationary pivot adjacent the end
of said operating extension and extending across
said supporting arm to the opposite side of said
switch arm pivot, a helical tension spring having
its ends connected to the end of said extension

“and to the end of said operating arm, means

for moving said operating arm on its stationary
pivot thereby to move said spring from one side

‘to the other of said switch arm pivot for opera-

tion of said switch arm between open and closed
circuit positions, and means whereby when said
current responsive means releases said support-
ing arm said switch arm moves pivotally in one
direction relative to said supporting arm to effect

‘a sliding action of said movable contact on said

stationary contact and when said switch arm
pivot moves to the other side of said spring said
switch arm is snapped pivotally in the opposite
direction relative to said supporting arm to its
open circuit position.

3. A thermal circuit breaker comryprising a sta-
tionary contact, a supporting arm mounted at
one end on a stationary pivot, a bimetallic ther-
mostat normally securing the other end of said
arm, a switch arm ‘having one end pivotally
mounted on said supporting arm at a point inter-
mediste the length of said supporting arm and
extending past said stationary pivot, said switch
arm being arranged to engage said stationary
contact, an operating extension on said switch
arm extending laterally with respect to said
switch arm across said supporting arm, an oper-
ating arm mounted on a stationary pivot adja-
cent the end of said extension and extending
across said supporting arm to the opposite side
of said switch arm pivot, a helical tension spring
having its ends connected to the end of said ex-
tension and to the end of said operating arm,
and means for moving said operating arm on
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its stationary pivot thereby to move said spring
from one side to the cther of sald switch arm
pivot for operation of said switch arm between
open and closed circuit positions, sald spring
when said switch arm is in its closed circul posi-
tion applying a force to sald switch arm in &
closed . circuit direction, which force is also ap-
plied to sald supporting arm on said switch arm
pivot so that when said supporting arm is re-
leased by said thermostat said spring moves said
supporting arm sbout its stationary pivot and
effects relative pivotael movement of said contact
arm with relation to said supporting arm in one

10

direction thereby to cause said contact arm to -

slide on said stationary contact while belng
maintained in engagement with said stetionary
tontact during such preliminary sliding move-
ment and thereafter said switch arm pivot moves
to the opposite side of said spring so that said
spring then snaps said switch arm sbout its plvet
in an opposite direction with reletion to said
supporting arm to its full open position.

4. A thermal circuit breaker comprising a sta-
tionary contact, a supporting arm mounted 2t
one end on a stationary pivot, a bimetallic ther-
mostet normally securing the other end of sald

arm, & switch arm having one end pivotally.

mounted on said supporting arm at & point inter-
mediate the length of said supporiing arm and
extending past sald stationary pivot, sald switch
arm being arranged to engege sald stationary
contact, ah operating extension orn seid switch
arm extending laterslly with respect to sald
switch arm scross said supporting arm, an Oper-
ating arm mounted on g siationary pivot edja-
cent the end of said extension and extending
across said supporting arm to the opposite side
of said switch arm pivot, a hellcal tension spring
having its ends connected %o the ‘end of ssid
extension and to the end of ssld operating arm,
and means for moving said opersting &rm on 18
stationary pivot thereby to mo~e said spring from
one side to the other of said gwitch arm pivot
for operation of said switch arm between open
and closed circuit positions, sald spring when
said switch arm is in its closed circul} position
applying foree to said switch arm in 2 closed
eircuit direction, which force algo ie applied to
seid supporting erm on seid switch arm pivod
so that when said supporting arm is released by
said thermostat seid spring moves said support-
ing arm about its stationary pivot and effects
pivotal movement of seid contact arm with rele-
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ing arm against movement on said pivot, a sta-
tionary contact mounted adjacent salid station-
ary pivot and spaced with respect to said pivot
in & direction transverse of the length of said
supporting arm, & switch arm having one end

_pivotally mounted on sald supporting arm at a
point on a first side of said supporting arm adja-~

cent said stationary contact,. sald switch arm
being arranged to engage said stationary contact,
an operating extension on said switch arm ex-
tending laterally with respect to said switch arm
across said supporting arm, an operating arm
mounted on & stationary pivot and extending
scross said supporting arm to said first side of
said supporting arm, a spring having its ends
connected to the end of sald extension and to
the end of said operating arm whereby when
sald operating arm is in one position, said spring

applies a force to sald switch arm toc hold it in-

engagement with seid stetionary contact and
when said operating arm is moved to move sald
spring to the opposite side of the pivot of sald
switch arm, said switch arm is moved o an open
circuit position, said operating extension being
arranged when said supporting arm is released
by said thermostat to engage sgld siationary
pivot after & predetermined relative movement
of sald switch arm by sald spring with respect
to said supporting erm after which saeid switch
arm Is moved with said supporting arm.

8. 4 circult breaker comprising o supporting
arm mounted at one end on-a& stationary pivot,
o bimetallic thermostet normally securing the
other end of seld arm, o statlonary contact

mounied adjecent seld stationsry pivet and .

spaced with respect to s2id pivot in & divection

. trensverse of the length of said supporting arm,
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tion to sald supporting arm in one direction -

thereby to cause said contact arm to slide on
said stationary contact while being maintained
in engagement with said stationary contact dur-
ing such preliminary sliding movement, and. pro-
jection means on said extension engaging said
supporting arm stationary pivot after o predeter-
mined amount of said pivotal movement of said
switch arm relative to said supporting arm
whereupon said switch arm is moved by seid
spring with said supporting arm toward an open
circuit position and sald switch arm pivol moves
to the opposite side of said spring so that said
spring then snaps said switch arm about its pivot
in an opposite direction with relation to said
supporting arm to its full open position into
engagement with said supporting &rm pivot.

5. A circuit breaker comprising a supporting
arm mounted at ocne end on a stationaery pivot,

current responsive mesns normaliy engaging said

supporting arm thereby to secure sald support-
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2 switch arm heving one end pivotelly mounted
on sald supporting arm at & polint intermediate
the length of said supporting erm =znd on the
side of said supporting arm adiccent said ste-
tionary combach, sold switch arm exiending in
substantially parellel reletion with seld suppori-
ing arm.and being arranged to engege sald sto-
tionary contact, an operating exiension on seid
switch arm extending laterally with respect to
seld switch arm across seid supporting arm to
the side of said supporting arm opposiie sald
stationary contact, an operating srm mounted
on & stationsry pivet adiacent the end of said
extension and extending scross said supporting
arm to the opposite side of said supporiing arm,
a spring having its ends connected fo the end
of said extension and to the end of said oper-
ating arm whereby when said operating arm ig
in one pesition, sald spring applles a force to
said switch arm to hold it in engagement with
said stationary contact and when said operating
arm is moved to move said spring to the opposite
side of the pivot of said switch erm, said switch
arm is moved to an open circuit position into
engagement with sald stationary pivot of said
supporting arm, said cperating extension being
arranged when said supporting arm is released
by said thermosiat to engage sald stationary
pivet after a predetermined relative movement
of sald switch arm by said spring in one direc-

tion with respect to sald supporting arm safter

which said switch arm is moved by said spring
in the opposite direction with respect to said
supporting arm to its open circuit position in
engagement with said stationary pivot.

- PHILIP HUTT.

iy




