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UNITED STATES

1,811,970

PATENT OFFICE

JOSEPH SACHS, OF WEST HARTFORD, CONNECTICUT

AUTOMATIC CIRCUIT BREAKER

y
/

. The invention relates particularly to a cir-
cuit breaker which is adapted to be small and
compact and which is capable of being manu-
factured at low cost so as to be suitable for
& use with small motors and household appli-
~ ances and with service entrance installations.
The circuit breaker particularly when used
in service entrance installations, may -take
- the place of the usual service switch and
10 fuses, and it affords the householder an op-
portunity of restoring the service ‘himself,
after it has been interrupted by an overload
without the necessity for the troublesome. re-
placement of fuses. . o
A circuit breaker embodying the present
invention is in some respects similar to that
. disclosed in my copending application for
Autoinatic ecircuit breaker,  Serial No.

respects similar to that disclosed in my co-
pending application for Automatic: circuit
breaker, Serial No. 279,391, filed May 21,
1928. S ‘
- One of the objects of the present invention
25 is to provide a circuit breker of the type de-
. scribed embodying the same %enex'al princi-
Ples as disclosed in the first of the aforesaid

applications, but incorporating various im-

proved details of construction and arrange-
ment. Particularly in accordance with the
present invention I provide a circuit breaker
of the type described having the operating
. member and the contact member thereof

_ both mounted for pivotal ‘movement, pref-
erably about the same axis. ’

A further object of the invention is to pro-
vide a circuit breaker of the type described
which includes both an electro-responsive

30

thermal strip and a magnetically controlled

40 device, and in which the said parts are con-

veniently and compactly arranged in a single
easily removable unit. 7 N

A further object of the invention is to pro-

‘vide a circuit breaker of the type described

45 having improved means for effecting the final

- breaking of the cireuit and for minimizing

areing. ‘ ‘ .
Still further objeécts of the invention will
be apparent from the following specification

”andcla,lms.v_A . -

defining the

271,819, filed April 21,1928 and is in other

Application filed June 5, 1928, Serial No. 283,060. Renewed September 3, 193_0.

In the accompanying drawings I have
shown three embodimegts of thﬁnvention
but it will be understood that the drawings
are intended for illustrative
and are not to be construed as hmiting or
-scope of the invention, “the
claims forming a part of this specification
being relied upon for that purpose. :

Of the drawings: . v

Fig. 1is a front view of a circuit breaker
embodying the invention, the said ‘circuit
breaker being shown as enclosed in a cabinet
adapted to be
electric metet. :

Fig. 2 is a bottom view of the circuit
breaker shown in Fig. 1, the enclosing cabi-

net being shown in transverse section.

Fig. 3 is a side view
along the line 3—3 of Fi
Fig. 4 is an enlarged
view showing the circuit

partly in section

. 1.
%ragmentary front
breaker unit and a

portion of the base upon which it is mounted.
Fig. 5 is a vertical sectional view taken

along the line 5—5 of Fig. 4.
Fig. 6 is a horizontal sectional view taken
along the line 6—6 of Fig. 4. o
Fig. 7 is a fragmentary side view taken
from the left and showing the spring mech-
anism for controlling the positions of the

-operating spindle; and associated parts.

- Fig. 8 is a vertical sectional view taken

‘along the line 8—8 of Fig. 4 and showing the

parts in the positions to which they are moved
manually, : -

Fig. 9 is a vertical sectional view taken
along the line 9—9 of Fig. 4 and showing
the parts in the positions to which they are
moved automatically. o
Fig. 10 is a horizontal sectional view tak-
en along the line 10—10 of Fig. 4. '

Fig. 11 is a detailed ‘perspective view o
a part of the magnet mechanism. .

Fig. 11A is an isometric view showing the
principal parts of the circuit breaker spaced
from each other so that their details of con-
struction may more clearly appear.

Fig. 12 is a front view similar to Fig.
4 but showing an alternate embodiment of the
invention, R o

protectively associated with an
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Fig. 13 is a side view of the construction
as shown in Fig. 12.

Fig. 14 is a front view of a somewhat dif-
ferent circuit breaker embedying the inven-
tion, the enclosing cover being omitted.

Fig. 15 is a vertical sectional view taken.

along the line 15—15 of Fig. 14.

Fig. 16 is a transverse vertical sectional
view taken along the line 16—16 of Fig. 15.

Fig. 17 is a right side elevation.

Fig. 18 is 2 fragmentary perspective view
showing certain details of construction.

Fig. 19 1s a transverse sectional view tak-
en along the line 19—19 of Fig, 15.

Fig. 20 is a view similar to Fig. 15 but show-
ing the parts in the positions to which they
are moved manually. :

Fig. 21 is a view similar to Fig. 15 bu
showing the parts in the positions to which
they are moved automatically. .

The circuit breaker proper may if pre-
ferred constitute a separate unit adapted to
be combined or associated with other elec-
trical parts and it will be so described.

Referring particularly to Figs. 1 to 11 of
the drawings, 1, 1 represent two side plates
of insulated material forming parts of the
body portion of the circuit breaker unit. The
said body portion'comprises in addition trans-
verse metallic members 2 and 8 each of which
at each end projects through a suitable open-
ing in the corresponding side plate. As il-
lustrated the projecting ends of the members
2 and 3 are threaded to receive nuts 4,4 which

; engage the outer surfaces of the plates 1, 1.

The said members 2 and 3 serve as connectors
adapted to be detachably engaged with suit-
able companion connectors on a main sup-
porting base or panel as will be described.
The said connectors serve to effect not only
mechanical but also electrical connecticn as
will presently appear. Preferably the con-
nectors 2 and 3 are provided with screws 2*
and 3* and the said connectors are inclined
as shown to permit more convenient access
te the screws. In addition to the transverse
members 2 and 3 I preferably also provide a
transverse tube 5 of insulating material
which extend from one side plate to the other
and is suitably held in place. For holding
the tube 5 I have shown screws 6, 6 which
are threaded into the tube but as to
there may be wide variations.
Mounted for movement about a fixed axis
extending transversely of the two side plates
1, 1 is a suitable actuating member. As
shown and as now preferred the said actuat-
ing member is in the form of an arm 8 which
is secured to a spindle 7 directly mounted in
bearing apertures in the two side plates. As
shown the right hand end of the spindle 7 is

square so as to permit the engagement of a -

suitable operating means such as that to be
described. As illustrated the arm actuator
8 comprises two plates 9, 9 shaped as shown in

this
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Fig. 5 and a central spacing washer 10. A1l
three of these members are held in fixed rela-
tionship with the spindle by means of keys
11,11, Positioned between the two plates 9,

-9 and entering a notch in the washer 10 is a

lug12. Asshown arivet 13 extends through
the two plates 9, 9 and through the lug 12
thus holding ail of the parts in fixed relation-
ship to each other. A second rivet 18’ may
also be provided. : ,

A pivoted contact member is provided,
this member preferably being pivoted coax-
ially with the actuating member and so
located as to be movable between the
two side plates 1, 1. The contact member
may conveniently be mounted directly upon
the spindle 7 but as to this I do not narrow-
ly limit myself. As illustrated the contact
member includes two side plates 14, 14 which

-are mounted directly upon the spindle 7 and

are free for pivotal movement independent-
ly thereof. The two side plates 14, 14 of the
contact member are held in proper spaced
relationship with each other and with the
side plates 1, 1 of the main body portion.
The said plates are so held partly by means
of bushings 15, 15 surrounding the spindle
and located between the side plates 14, 14 and
the respective plates 9, 9 of the actuating
arm. There are also provided washers 16,
16 located between the respective plates 14,
%4 and the plates 1, 1 of the main body por-
ion. : :

For making and breaking the circuit I
provide fixed and movable electric contacts,
there preferably being two fixed contacts and
two movable contacts. The fixed contacts 17
and 18 are carried preferably by two side
plates 1, 1 and as shown they project inward
through suitable openings 19 and 20 therein.
The fixed contact 17 is formed as a part of
a conductin% strap 21 which is held in place
partly by a bolt or rivet at 22 and partly by
the corresponding nut 4 at the left hand end
of the connector member 3. Thus an elec.
trical connection is  established from the
member 3 to the contact 17. The fixed con-
tact 18 is formed as a part of a conducting
strap 23 which is held, in place by a bolt or
rivet at 24. The said strap 23 is electrically
connected with the connector member 2 at the
lower end of the unit and in the construe-
tion shown in Figs. 1 to 11 the connection is
through an electro-magnet which will be de-
scribed in detail. When the connection is
through the magnet the strap 23 terminates
above the bottom of the unit and is held by a
bolt or rivet at 25.

The aforesaid-movable contacts are shown
respectively at 26 and 27, and they are carried
by the side plates 14, 14 of the contact mem-
ber. As illustrated there is provided a bar
28 of insulating material which extends
transversely between the two side plates.
The two movable contacts 26 and 27 extond
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through openings in the respective plates 14,
14 adjacent the said transverse bar 28. The
inner end portions of the said contacts 26
and 27 are apertured to receive screws 29 and
30 which also extend through corresponding
holes in the bar 28. It will be obvious that
the contacts 26 and 27 are held in place, part-
ly by the screws 29 and 30 and, partly by
reason of their engagement with the edges
of the said openings 1n the side plates. The
said movable contacts 26 and 27 are posi-
tioned to be moved into or out of engage-
ment with the said fixed contacts 17 and 18 re-
spectively when the contact member is pivot-
ally moved about its axis.

The two straps 21 and 23 are of resilient
material so as to-press the respective con-
tacts 17 and 18 inward into firm engagement
with the movable contacts 26 and 27. Pref-
erably the said contacts 17, 18,26 and 27 have
their contact faces inclined as'shown clearly
in Fig. 6 so as to facilitate disengagement.

For automatically moving the contact mem-
ber in the opening direction independently

+ of the operating member I provide a suitable

spring, and for this purpose I have shown
a coil spring- 81 which surrounds the bush-
The central portion of the
spring abuts against the arin 8 at 32 and the

‘ends of the spring extend through holes in

the plates 14, 14 as indicated at 33,33. Thus

-the spring 31 tends to move the contact mem-

" ber in the counter-clockwise direction inde-

(&)

_pendently of the actuating member.
- limiting the movement of the actuating mem-

For

ber in the opposite direction with respect to.

- the contact member I preferably provide a

rod 34 which extends transversely between
the two plates 14, 14 and has its reduced end

. portions seated in holes in the said plates.

This rod 34 normally engages directly with

“the arm 8.

Movement of the contact member in the
clockwise direction is positively limited by

-~ means of a rod 35 which extends transversely

between the two main plates 1, 1 and has its
reduced end portions seated in holes in the-
said plates. 'The plates 14, 14 of the contact
member are provided with recesses at 36 for

; receiving the said rod 35. Movement of the

contact member in the counter-clockwise di-
rection is limited by the aforesaid tube 5, the

‘said plates 14, 14 being provided with shoul-,

ders at 37 for engaging the tube. _

In accordance with the invention I pro-
vide a means including an electro-responsive
means normally serving to hold the operat-
ing member or spindle and the contact mem-

. ber in fixed relationship to each other so that

[

they are movable in unison. The said electro-”
responsive device is electrically connected
with the aforesaid contacts and serves upon

~ the passage of excess current to release the

movable contact member from the operating

s member to permit its independent movement

-3

under the action of the spring 37 for opening
the circuit. -

The electro-responsive means comprises an
element bodily movable with the said piv-
oted contaét and actuating members and con-
stituting at least a part of a normally op-
erative mechanical connection between them,
the said element normally making it possible
for the actuating member to effect the op-
eration of the contact member. The said ele-
ment is so constructed and so related to other
parts that it is inherently responsive to ab-
normal current conditions in the circuit;
and, by reason of an electro-responsive effect
acting directly thereon, it is movable rela-
tively to the member which supportsit. This
relative movement serves to render ineffec-
tive the mechanical connection between the
actuating member and the contact member.
The said electro-responsive movement of the
said element takes place as the result of
abnormal current conditions in the circuit,
ordinarily excess current, and when the me-
chanical connection becomes ineffective the
contact member is permitted to automatically
move pivotally in the circuit opening direc-
tion independently of the actuating member.
In the preferred form of the invention, not
only one element of the electro-responsive
means is bodily movable with the actuating
and contact members, but the entire electro-
responsive means is so movable.

The electro-responsive means may be varied
as to type and as to details of construction
but 1 prefer and have shown for this pur-
pose an electro-responsive bi-metallic thermal
strip which is adapted to be deflected by
reason of the heating action of excess cur-
rent therein in accordance with' the well
known action of such bi-metallic strips. The
bi-metallic strip is shown in the drawings at
38, this strip being substantially U-shaped
and having the legs of the U connected re-
spectively with the movable contacts 26 and
97. Asillustrated the end portions of the said
legs are provided with holes through which
the aforesaid screws 29'and 30 extend, nuts 39,
39 engaging the said screws and serving to
clamp the strip 38 in place. It will be observed
that the strip 88 provides an electrical con-
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nection between the two movable contacts 26.

and 27, thus, when the movable and fixed con-
tacts are in engagement, completing the cir-
cuit through the entire unit between the two
connector members 2 and 3. The said strip
38 is so shaped and positioned that it serves
in and of itself as a latch to hold the con-
tact member and the actuating member in
normally fixed relationship with each other.
To this end the strip 38 is provided with an
opening 40 adapted to receive the reduced
end portion of the aforesaid lug 12. Pref-
erably the metal which is removed: to form

the opening 40 is bent outward and back-

120
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ward to form a reinforcement 41 as clearly
shown in Figs. & and 9.

From the foregoing description and par-
ticularly by reference to Figs. 5 and 8 it will
be seen that the entire assembly including
the spindle 7 and the contact member with
the contacts 26 and 27 and the thermal strip
38 thereon may be pivotally moved in either
direction by simply turning the spindle and
thus moving the actuating arm for member 8.
The contact member is positively moved in
the counter-clockwise direction by reason of
the engagement of the arm 8 with the rod
34, and the said member is positively moved

5 in the clockwise direction by reason of the

engagement of the thermal strip 38 with the
lug 12. When the parts are in the position
shown in Fig. 5 the contacts 26 and 27 are in
engagement with the contacts 17 and 18, a
circuit being thus established which includes
the bi-metallic strip 38. The circuit may be
broken by moving the aforesaid assembly
pivotally in the counter-clockwise direction
to the positionshown in Fig. 8 thus disengag-

5 ing the contacts 26 and 27 from the contacts

17 and 18.- It will be observed that the cir-
cuit is broken at two places thus minimizing
any arcing tendency. N

As already stated the normal circuit

38. 'This strip is constructed -and mounted
so that upon the passage of a current there-

-through in excess of a predetermined amount

(4]
-t

it will be deflected upward and rearward.
The strip is so positioned and adjusted that

“ when the current exceeds the said predeter-

40

i

. counter-clockwise direction to the position

55

mined amount the strip will dise‘n%age the
lug.12, thus breaking the mechanica

tion between the contact member and the ac-
tuating member. As soon as this mechanical
connection is broken the contact member is
immediately turned in the counter-clockwise
direction under the action of the spring 31
to the position shown in Fig. 9, the circuit

5 being broken at two places, that is, between

the contacts 17 and 26 and between the con-
tacts 18 and 27. ,
After the circuit has once
cally broken by the action of the spring 31
as already described it may be reestablished
by first turning the actuating member in the

shown in Fig. 8. The lug 12 will thus be
engaged with the strip 38 and the parts will
thus be restored to their normal relative
positions. - The circuit can then be closed by
turning the actuating member in the clock-

" wise direction in the normal manner. Tt

80

65

will be clear that if the excess current condi-
tion still prevails upon attempted reclosure
of the circuit the bi-metallic strip will again
act as already described to:cause the reopen-
ing of the circuit. ' .

n order to reduce any arcing tendency ‘to
a minimum and to prevent any possible pit-

.tacts additional to the main contacts.

connec- -

been automati-

1,811,970

ting or burning of the main contacts it may
be desirable to provide current breaking (&(3}111-

e
form of these supplemental contacts may be
widely varied but for the purpose of illus-
trating the invention I have shown two roll-
ers 492, 42, preferably of carbon, loosely
mounted on the reduced end portions of the
tube 5. The central openings in the rollers
are preferably considerably larger than the
corresponding portions of the tube in order to
permit a floating action of the rollers. Asso-
ciated with each of the rollers 42 and electri-
cally connected with the corresponding fixed
contact is a combined spring and conductor
43. Asshown the lower end of the conductor
43 is engaged by the corresponding screw 22
or 24, electrical connection being thus estab-
lished with the corresponding fixed contact.
Each conductor 43 may have an extension 44
thereon projecting into a notch in the corre-
sponding plate 1 to prevent rotative move-
ment of the conductor about the axis of the
screw. The forward upper end of the con-
ductors 43, 43 engage the corresponding roll-
ers 42, 42 thus forming electrical contact
therewith and tending to press them forward
and downward. Fach of the movable con-

70

75

80

85
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‘tacts 26 and 27 is provided with an extension
through the unit includes the bi-metallic strip -

45 which is adapted to engage the correspond- 95

-ing roller 42 when the contact member is

moved to separate the movable contacts from

the fixed contacts. The extensions 45 are of
sufficient length to remain in contact with the
rollers 42 until after the main contacts 26 100
and 27 have been completely separated from

the fixed contacts 17 and 18. Thus the final
breaking of the circuit occurs between the ex-
tensions 45, 45 and the carbon rollers 42, 42
and any arcing that may occur will take place 105
between the last mentioned parts rather than-
between the main contacts.

In order to hold the operating member
either in the circuit closing position or in the
circuit -opening position, that is, either in 110
the postion shown in Fig. 5 or in the position
shown in Fig. 8, I provide a suitable spring
mechanism. As illustrated in Fig. 7 there
is a double spring 46 suitably held in position
adjacent the left hand side plate, 1. The 115°
gpmdle 7 carries a pin 46’ which enters in-
dentations in the spring as shown. ,

As already suggested it may be desirable to
include in the circuit breaker unit not only an
electro-responsive thermal strip such as 38 120
but also a magnetically controlled means for
mechanically effecting the disengagement of
the strip independently of the thermal ac-
tion thereof. - The details of construction
and operation of the magnetically controlled 125

means may be widely varied but one construc-
tion is shown and will be described in detail
in order that the invention may be fully un-
derstood.

- Extending transversely between the main 130
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plates 1, 1 of the unit is a core 47 which is
held in place by means of screws 477, 47" ex-
tending through suitable holes in the said
plates. The left hand screw 47’ serves to
hold the spring 46 already described. Car-
ried by the reduced end portions of the core
are cheek pieces 48 and 49. Surrounding the
core 47 is a coil 50 of relatively large wire,
only a few windings such as shown being re-
quired. The wire constituting the coil 50
serves as the electrical connection between the
before-mentioned strap 23 and the connector
member 2.

" One end of the wire is connected with the
strap 23 by means of a clip 51, as shown in
Figs. 3 and 4, and the other end of the wire

is connected directly with the connector 2.

As a convenient means for establishing con-
nection between the said wire and the con-
nector 2 I preferably provide a clip 52 which
partly surrounds the connector. The con-

‘nector has a hole for receiving the end of the

wire and the clip 52 has two aligried holes
for receiving the end of the wire. The dis-

‘tance between the left hand end of the clip

52 and-the two holes therein is slightly great-
er than the distance bétween the left hand
end of the body portion of the connector 2
and the hole therein. The wire is entered in

0 the holes before the nut 4 at the left hand end
of the connector 2 is tightened, the clip 52 be-

ing in engagement with the corresponding
plate 1 and the end of the body portion of the
connector 2 being out of engagement there-
with as clearly indicated in Fig. 10. Then
when the nut 4 is tightened the clip 52 is
caused to move slightly toward the right
along the connector 2 thus applying a shear-

" ing action to the wire and establishing an ex-

cellent mechanical and electrical connection.

Pivoted to the right hand cheek piece 49 is
an armature 53 which is normally held in its
forward position by means of a spring 54 en-
gaging the cheek piece 48. Pivotally con-
nected with the armature 53 is a plate 55
which extends between the cheek piece 48 and
the corresponding side plate 1, This plate
55 is shown in detail in Fig. 11. The plate
55 is slotted at 56 to receive the left hand por-

tion of the core 47 and the lower portion 57

thereof is offset to be positioned near the
center of the unit. The said offset portion 57

" carries an insulating member 58 held in place

GO

. shown in Fig. 5.

ull

by means of a screw 59. To prevent the piv-
otal movement of the member 58 about the
axis of the screw there is provided a lug 59
on the plate 55 projecting into an opening in
the member 58. The member 58 is normally

ositioned in close proximity to the lower
inner end of the thermal strip 38 as clearly

The magnetic device as described is so

_positioned as not to interfere in any way

with the manual operation of the device as
already described. Upon the passage of

5

excess current the bi-metallic strip 31 tends
to act in the way already described to effect
the opening of the circuit. However, the
magnet which has been described is in series
with the thermal strip and is simultaneously
energized tending to draw the armature 53
rearward thus moving the plate 55 rearward
and causing the member 58 to strike against
the thermal strip 38. The parts are so con-
structed and adjusted in relation to each
other that a moderate overload will cause the
strip 38 to deflect and thus permit the open-

-ing of the circuit as described, the magnet

not being sufficiently energized to be effective.
However, in the case of an excessive overload
such as might be caused by a short circuit the
magnet will be instantly energized, thus in-
stantly moving the strip 38 mechanically to
cause it to be disengaged from the lug 12 and
thus permit the opening of the circuit. In
the case of an excessive overload the magnet
would act more quickly than the bi-metallic
strip and thus the circuit would be inter-
rupted more quickly than it would by means
of the normal action of the said strip.

Tt will be observed, particularly by refer-
ence to Fig. 5, that the end of the strip 38
projects considerably beyond the point of
engagement of the member 58. The purpose
of this is to ensure the immediate release of
the strip 38 in case an attempt is made to re-
close-the circuit with short circuit conditions
still existing. Obviously the circuit would
be completed immediately upon the initial
engagement of the contacts 26 and 27 with the
contacts 17 and 18 and therefore the strip 38
is made long enough to enable it to be engaged
by the member 58 at the instant of this initial
engagement and without waiting for com-
plete engagement. .

The circuit breaker unit which I have de-
scribed may be used in association with any
desired parts and I do not limit myself to any
one use thereof. However, in order that one
application of the invention may be clearly
understood-I have shown the said unit com-
bined with other parts to form a house

“entrance installation adapted to be directly

assoclated with an electric meter M. I do

not herein broadly claim the use of an auto-

matic cireuit breaker mechanism as a part of -

a meter service installation this being set
forth and claimed in my patent for Electric
service installation, No. 1,696,150, dated De-
cember 18,1928,

I have shown the circuit breaker unit as
mounted on a base 60 of insulating material.
The said base 1s provided with conducting
plates 61 and 62 which are held in place on the
base by means of screws 63, 63 extending for-
ward from the rear thereof. The said plates
61 and 62 constitute connectors adapted to be

engaged by the aforesaid connectors 2 and 3

of the circuit breaker unit.. The circuit
breaker unit proper is held in place with the
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respecﬁve connectors 2 and 3 in engagement
with the connectors 61 and 62. The afore-

-said ‘screws 2 and 3* extend into threaded

holes in the said plates 61 and 62. Portions
of the connector plates 61 and 62 are bent
outward as shown to conform to the inclina-
tion of the connector members 2 and 3. The
said plates 61 and 62 are further provided
with means such as the clamp 64 and the
screw 65 for engagement with electric con-
ductor wires. In order that complete pro-
vision may be made for the connection and
use of an electric meter I provide on the base
60 in addition to the circuit breaker unit a
neutral conductar or strap 66 provided with
wire terminals 67 and 68 and additional ter-
minals 69, 69, and I also provide a test switch
70 interposed between wire terminals 71 and
72. The details of the test switch 70 may be
varied but I-have shown a switch compris-
ing a blade 78 pivoted at 74 and adapted to be
swung laterally by means of an insulating
handle 75. In order to further facilitate the
testing of the meter suitable contacts adapted
for the attachment of instrument leads and
by-pass connections are provided at 76, 76.

One arrangement of electrical connection

- which may be used is shown by dot-and-dash

30

35

40

lines in Fig. 1. The service wires S are con-
nected respectively with the terminals .64
and 67. Meter connections C* and C? extend
respectively from the terminals 65 and 68 to
the meter and another meter connection- C®
extends from the meter to the terminal 71.
The load wires Li are connected with one of
the terminals 69 and with the terminal 72.

From the foregoing deseription it -will be
apparent that the circuit breaker unit is in-
terposed between an incoming service wire
and the meter and thus serves to protect not

.only the customer’s load circuit but also the

45

55

65

meter in case of any excess current conditions.
The circuit from the meter extends through
the test switch 70 and this switch may there-
fore be utilized to disconnect the meter from
the load wires for testing in accordance with

well understood practice. Prior to the open-’
ing of the switch 70 a suitable by-pass may.

be connected to the proper contacts 76, 76

in order that the customer’s circuit may not

be interrupted. : ,
The base 60 and the parts carried thereb;
may be enclosed in a protecting cabinet suc

as the cabinet 77. This cabinet is or may be

of substantially standard construction being
rectangular in form and having an openable
front cover 78 adapted to be sealed in closed
Eosition to protect -the interior parts. The

ase 60 may be secured to the rear wall of
the cabinet by means of screws 79, 79. Pref-
erably the upper end wall 80 of the cabinet
is provided with a suitable opening through
which the terminal chamber portion of the

‘meter M may project as shown so as to en-

tirely. enclose the connections .between the

“cuit breaker unit and
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meter and the service appliance within the
cabinet. :
A suitable means is provided for manually
operating the actuating member of the cir-
preferably provide
an operating handle which is mounted inde-
pendently of the circuit breaker unit and
which is detachably connectible therewith.

.The details of the construction and indepen-

dent mounting of the operating means or
handle may be varied but as shown I provide
a handle 81 which is on the exterior of the
cabinet and which is connected with a spindle
82 extending through one side wall of the
cabinet into the interior thereof. As shown
a bearing bracket 83 is riveted or otherwise
secured to the right hand side. wall 84 of the
cabinet and the said bracket and the said
side wall are formed with aligned bearin
apertures for the spindle 82. Connecte
with the spindle 82 at the inner end thereof
is a yoke 85 having two angular flanges 86
and 87. The spindle extends through a hole
in the flange 86 and the inner end of the spin-
dle is bent at 88-to project through a hole in
the body of the yoke. Thus the yoke 85 is
detachably connected with the spindle 82 for
rotative movement ' therewith.  The other
flange 87 is provided with a square hole to
receive the square end of the main actuating
spindle 7. '%‘ongitudinal movement of the
spindle in the inward direction is limited by
means of a cotter pin 89. Carried by the side
wall 84 is a stop 90 for limiting the move-
ment of the handle 81. .

- As already stated the circuit breaker unit
is detachably mounted on the base being held
in place-by means of the screws 2* and 3.
The spindle 7 is detachably engaged with
the yoke 85 forming a part of the manual
operating means. %’h is therefore obvious
that the entire circuit breaker unit can be
easily, removed for inspection, repair or re-
placement without disturbing any of the
wiring connections or any of the other parts
of the installation. . -

. From the foregoing description it will be
apparent that the handle 81 is accessible when

‘the cover 78'is closed to render the parts in-

side of the cabinet entirely inaccessible. By
turning the handle 81 the customer can oper-

ate the circuit breaker as before described to

open or close the circuit any time as desired.

owever, the circuit breaker construction is
such that the operator cannot interfere with
the automatic opening thereof, the said auto-
matic opening taking place independently of
the handle 81. ’
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In Figs: 12 and 13 I have shown a circuit -

breaker unit which is substantially identical
in construction throughout with the unit
shown.in Figs. 1 to 11 with the single excep-
tion that the magnetically controlled device
is omitted. In view of the similarity of con-
struction repetition of the detailed descrip-

12

18



10

15

20

25

30

35

1,811,970

tion will be unnecessary. From an inspection.

of the drawings it will be observed that the
magnet and associated parts are omitted and
that the strap 23* at the right hand side is
extended to the bottom of the unit so as to be
directly engaged by the nut 4 at the right
hand end of the transverse connector mem-
ber 2. Thus an electrical connection is estab-

lished directly between the said connector.

member 2 and the fixed contact 18." If desired
in order to strengthen the construction there
may be provided an additional tie member

‘between the side plates 1, 1 this being in the

form of a tube 91 held in place by means of
screws 92, 92. If desired the screws 92, 92
may extend through the same holes which
with the construction shown in the other
figures serve to receive the screws 47, 47",
- In Figs. 14 to 21 I have shown another em-
bodiment of the invention, the construction
béing similar in principle to that shown in
Figs. 12 and 13 but differing in structural
details. '
There are two side plates 93, 93 of insulat-
ing material forming parts of the body por-
tion of the circuit breaker unit. Tiwo trans-
verse metallic members 94 and 95, are pro-
vided and as illustrated these are formed in-
tegrally with the respective fixed contacts 96
and 97. Each of the side plates 93 is slotted
at each end, as illustrated for instance in Fig.
18, to receive the corresponding transverse
member 94 or 95. Referring particularly to
the cross member 94 as shown in Fig. 18, it
will be observed that this member 1s provided
with an integral ear 98 at the right hand end

- and with an integral extension 99 at the left
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hand end. This extension is positioned along
the outer side of the left hand plate 93 and
terminates in the said terminal 96 which pro-
jects through a suitable hole in the plate.
Similarly thé transverse member 95 is pro-
vided with an ear 100 and an extension 101
which terminates in the aforesaid terminal
97. The said ears and extensions on the trans-

verse members 94 or 95 are secured to the re--

spective plates by means of rivets or screws
102, 102.” The two plates 93, 93 are further
connected by means of transverse tubes 103,
103 of insulating material, tie bolts 103/,
103" extending through these tubes to hold
the parts in place.

ounted in suitable bearing apertures in
the two plates 93, 93 is a spindle 104 to which
is secured a combined handle and actuating
arm or member. As illustrated there is a
handle 105 comprising three plates 106, 106

and 107 connected together by means. of a’

rivet 108. The three plates constituting the
handle are secured to the spindle 104 by
means of keys 109. The two outer plates
106, 106 are extended to form an arm 110, a
lug 111 being secured between the extensions
of these two plates by means of rivets-112.

Loosely .mounted on the spindle 104 are

7

two side plates 118, 113 constituting the body

portion of the contact member. The two
plates 113, 113 are held in properly spaced
relationship with each other and with the
main side plates 93, 93 by means of bushings
114, 114 and washers 115, 115. The two

70

plates 113, 113 are connected by means of a -

transverse insulating rod 116 which is held
in place by means of screws 117 at the ends
thereof. A bar 118 of insulating material

also extends transversely between the two-

side plates 113, 118. The two movable con-
tacts 119 and 120 extend through recesses in
the respective plates 113, 113 adjacent the
said transverse bar 118. The inner end por-
tions of the said contacts 119, 120 are aper-
tured to receive screws 121, 121 which also
extend through corresponding holes in the
bar 118. 'The said movable contacts are posi-
tioned to be moved into or out of engagement
with the fixed contacts 96 and 97. The exten-
sions 99 and 101 which support the contacts
96 and 97 are resilient and serve to press the
respective fixed contacts into firm engage-
ment with the said movable contacts.

For automatically moving the contact
member in the opening or counter-clockwise
direction independently of the handle. 105 I
provide a coil,spring 122 which surrounds the
bushings 114, 114. The central portion of
the spring abuts against the arm 110 and the
ends of the spring extend through holes in
the plates 93, 98 as. indicated at 123. “The
aforesaid transverse tubes 103, 103 serve to
limit the movement of the contact member in

both directions, the said plates 113, 113 of-

the contact member being notched as shown
to receive the said tubes, and also serve to
limit the movement ofithe handle 105 in both
directions. \

Carried by the contact member is a bi-
metallic thermal strip 125 similar in con-
struction and similar 1n purpose to the ther-
mal, strip. 38 described in connection with
Figs. 1 to 11.  This strip is held in place by
means of nuts 124, 124 on the'screws 121, 121
and is provided with a hole 126 to receive the
reduced end portion of the lug 111. This
thermal strip in and of itself serves as a latch
to hold the contact member in normally fixed
relation to the handle 105 and the arm 110.

The spindle 104 carries at one end a ra-
dially projecting pin 127 which is adapted to
be engaged in either one of the two notches
128 and 189 in a spring -member 130 secured
to one side of the device. As shown the
spring member 130 is held in place by means
of the heads of the screws 103, 108’. '

It will be understood that the entire as-
sembly comprising the handle 105, the arm
110 and the contact member with the mov-
able contacts and the thermal strip thereon
can be moved pivotally in either direction to
open and close the circuit. Fig. 15 shows
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" has once been automatically broken by-the
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the parts in the normal circuit closil'l'gl posi-

* tion and Fig. 20 shows them in the circuit
opening position. When excess current flows
through the device the thermal strip 125 is

deflected in the manner already described
and is automatically disengaged from the
lug 111.. This permits the contact member
to move in the counter-clockwise direction
under the influence of the spring 122 to the
position shown in Fig. 21. After the circuit

action of the spring as described it may be
re-established by first turning the handle in
‘the counter-clockwise direction to the posi-
tion shown in Fig. 20. The lug 111 will thus
be engaged with the strip 125 and the parts
will thus be restored to their normal relative
positions. The circuit can thus be closed by
turning the handle in the clockwise direction

in the normal manner. ‘
As already implied the two side plates 93,

" 93 with the parts carried thereby and im-

mediately associated therewith cohstitute a
circuit breaker unit. This unit may be vari-

5 ously mounted but as illustrated I have

shown it mounted on a base 127 of insulat-
ing material. The bdse is provided at op-
posite ends with conductor plates 128 and
129 held in place by means of screws 130,
130. These plates. are provided with ex-
tensions adapted 'to serve as eonnectors for
engagement with the transverse connector
members 94 and 95 of the unit. The unit
-may be held in place by means of screws

5131, 131 emtending through suitable holes in.

the respective connectors. The two screws

130, 130 may be extended forward and pro-

vided with nuts 132, 132 adapted for the
holding of conductor wires. * As shown the

the ‘base in place on a panel board or other
suitable support, and the base is further
provided with holes 134, 134 adapted to per-

5 mit the passage of conductor wires extend-

in%‘to the terminal nuts 132, 132, - -
. The entire structure as described may be

~ enclosed in a cover 135 provided with a’slot

" 50

5
- with a

136 at the front to permit the handie 105
to extend therethrough. The cover 135 ig

provided with inward projections (not-

~shown) adapted to extend into recesses 137

- in'the base 130. The cover is sufficiently resil-

ient to permit it to be removed or snapped

in place as desired. The cover is provided
it partial lining 138 of insulating mate-

rial. :

Preferably in order that the slot 136 may

- not be entirely open I provide a slide 139

60

having a relatively small opening through
which the handle 105 projects. The slide
139 is guided between the two side plates 93,
93 and is further guided between the two

- tubes 103, 103 and the front wall of the cover.
. 35 It will be understood that the slide 139 moves- -

base is provided with two countersunk holes
133, 133 adapted for receiving screws to hold
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vertically when the handle 105 is moved and
serves to close the slot 136.
“What I claim is: ,

1. In an automatic circujit breaker, the
combination of a pivotally movable contact
member biased toward its open-eircuit posi-
tion, an actuating member also pivotally
movable and normally adapted to move the
contact member to open or close the circuit,
and an electro-responsive means comprising
an element inherently responsive to abnor-
mal current conditions in the circuit and con-
stituting at least a part of a movable me-
chanical connection between the aforesaid
members normally operative to prevent inde-
pendent pivotal circuit opening movement of
the contact member, the said element upon
the attainment of an abnormal current con-

-dition in the circuit and by reason of its own

inherent electro-responsive characteristics be-
ing movable relatively to the aforesaid mem-
bers so as to render the said mechanical con-
nection ineffective and to thereby permit the
contact member to pivotally move to its open-
circuit position independently of the actuat-
ing member.

2. In an automatic circuit breaker, the
‘combination as set forth in claim 1, where-
in the electro-responsively movable element
is a latch carried by one of the said members
and normally having a direct engagement
with the other, the said latch being auto-
matically disengaged from the said other
member upon the attainment of an abnormal
circuit condition so as to permit independ-
ent pivotal movement of the contact member.

3. In an automatic circuit breaker, the
combination as set forth in claim 1, where-
in the entire electro-responsive means is bod-
ily movable with the said pivoted actuating
and contact members. -

sU

{ )

u

" 4. In an automatic circuit breaker, the |

combination of a pivotally movable contact
member biased toward its open-circuit po-
sition, an actuating member pivotally mov-
able coaxially with the contact member and
normally adapted to move it to open or close
the circuit, and an electro-responsive means
comprising a thermally-responsive element
‘normally movable with the aforesaid mem-
bers and constituting at least a part of a
movable mechanical c¢onnection between
them normally operative to prevent inde-
pendent pivotal circuit. opening movement
of the contact member, the said element upon
the attainment of an abnormal current con-
dition in. the c¢ircuit and as the result of its
own thermally-responsive characteristics be-
ing movable relatively to the said members
so as to render the said mechanical connec-
tion ineffective and to thereby permit the
contact member to pivotally move to its

1

n

14

open-circuit position independently of the -

actuating member. L
5. In an automatic circuit breaker, the com-



bination as set forth in claim 4, wherein the
.thermally-responsive element is a latch car-

- ried by one of the said members and nor-

10

mally having a direct engagement with the
other, the said latch being automatically dis-
engaged from the said other element upon the
attainment of an abnormal current condi-
tion. SO

6. In an automatic circuit breaker, the
combination of a pivotally movable actuat-
ing member, a contact member pivotally

. movable coaxially with the actuating mem-

15

ber and biased independently thereof to--

ward its open-circuit position, and an electro-
thermally affected element serving in and of
itself as a releasable latch normally mov-

- able with the actuating and contact members

20

and normally operated for mechanically
connecting them to enable the former to ef-
fect the pivotal movement of the latter to
open or close the circuit, the said electro-
thermally affected latch being connected in
the circuit so as to be automatically actu-
ated upon the passage of excess current there-
through to mechanically disconnect the con-
tact member from the actuating member and
thus permit the said contact member to auto-
matically move pivotally to its open-circuit
position independently ‘of the actuating
member. : : .

7. In an automatic circuit breaker, the
combination of a pivotally movable contact
member biased toward its open-circuit po-
sition, an_actuating member pivotally mov-
able coaxidlly with the contact member and
normally adapted to move it to open or close
the circuit, and a thermostatic bi-metallic
strip serving in and of itself as a releasable
latch normally movable with the actuating
and contact members and normally operative
for mechanically connecting them to enable
the former to effect the pivotal movement of
the latter, the said thermostatic bi-metallic
latch being connected in the circuit so as to

be automatically deflected from its normal

position upon the attainment of an abnormal

" current. condition therein.and to thus me-

chanically disconnect the contact member
from the actuating member and to permit
the said contact member to automatically
.move pivotally to its open-circuit position in-
dependently of the actuating member.

8. In an automatic circuit breaker, the
combination.as set forth in claim 7, wherein

- the thermostatic bi-metallic latch is so re-
lated to the actyating and contact members
that it acts by tension to pivotally move the
contact member to closed-circuit position and
to normally hold it in such position.

9. In an-automatic circuit breaker, the
combination of a pivotally movable actuat-
ing member, a contact member pivotally mov-
able coaxially with the actuating member and
biased independently thereof toward its
open-ctrcuit position, two contacts on the
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contact member, two stationary contacts with
which the movable contacts are normally en-
gaged, and a bi-metallic strip serving in and
of itself as a releasable latch normally mov-
able with the actuating and contact mem-
bers and normally operative for mechanicall

connecting them to enable the former to ef-
fect the pivotal movement of the latter to
bring the movable contacts out of or into
engagement with the respective stationary
contacts and thereby open or close the cir-

70
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cuit at two separate places, the said bi-

metallic latch being carried by the contact

member so as to be movable therewith in-
dependently of the actuating member and
being electrically connected in the circuit

between the two movable contacts so as to-

be automatically deflected upon the passage
of excess current therethrough to mechan-
ically disconnect the contact member from
the actuating member and thus permit. the

said contact member to automatically move

pivotally to its open-circuit position inde-
pendently of the actuating member.

10. In an automatic circuit breaker, the
combination as set forth in claim 9, wherein
the thermostatic bi-metallic strip is U-shaped
and wherein the end portions of the strip are
detachably held in electrical connection with
the" respective movable contacts.

11. In an automatic circuit breaker, the
combination of a-pivotally movable actuat-
ing member, a pivotally movable contact
member, a spring operatively interposed be-
tween the actuating member and the contact
member and tending to move the latter rela-
tively to the former toward its open-circuit
position, and means pivotally movable with
the said actuating and contact members and
providing a normally operative releasable

mechanical connection between them en-
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abling the former to effect the movement of »

the latter to open or close the circuit, the said
connection means including an electro-re-
sponsive device electrically connected in the
circuit so as to automatically serve upon the
passage of excess current to release the con-
tact member. from the actuating member
and thus permit the said ‘contact member
to automatically move pivotally under the
action of the spring.to its open-circuit posi-
tion independently of the actuating member.

~12. An automatic circuit breaker compris-
ing in combination, a pivotally movable ac-
tuating member, a contact member pivoted
for movement coaxially with the actuating
member and comprising two spaced plates
at opposite sides of the actuating member, the
said contact member being biased for move.-
ment relatively t6 the actuating member to-
ward its open-circuit position, two stationary
electric contacts, two movable electric con-
tacts carried by the contact member and
movable therewith into and out of engage-
ment with the respective stationary contacts

«
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s0 as to close and open the circuit at two
places, and an electro-responsively releasable
mearns positioned between the two plates of
the contact member and constituting a me-
chanical connection between the said actu-
ating and contact members normally opera-
tive to prevent independent circuit opening
movement of the latter, the iast said means
upon the attainment of abnormal current con-
ditions in the circuit becoming mechanically
ineffective so as to permit the contact mem-
ber to pivotally move to its circuit open-
ing position independently of the actuating
mhember. : ‘

18. An automatic circuit breaker compris-
ing in combination, a pivotaily movable actu-
ating member, a contact member pivoted for
movement coaxially with the actuating mem-
ber and comprising two spaced plates at op-
posite sides -of the actuating member, the
said contact member being biased for move-
ment relatively to the actuating member fo-
ward its open-circuit position, two station-
ary electric contacts, two movable electric
contacts carried by the contact member and
movable therewith into and out of engage-
ment with the respective stationary contacts
so as to close and open the circuit at two
places, and a bi-metallic thermai strip posi-
tioned between the two plates of the contact
member and electricaily connected between

_ the two movable contacts, the said strip nor-
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mally serving as a latch to mechanically con-
nect the said contact member with the said
actuating member to enable the latter to op-
erate the former and the said strip also serv-
ing upon the passage therethrough of excess
current to automatically release the contact
member to permit automatic movement
thereoef to its open circuit position independ-
ently of the actuating member. :
14. An automatic circuit breaker as set
forth in claim 13, wherein there is a trans-
verse member extending between the two sidde

plates of the contact member and adapted to .

engage the actuating member to limit relative
movement between the two members.

15. In an automatic circuit breaker, the
combination of a main body, a manually op-
erable transverse spindle rotatably mounted
on the body, an actuating arm fixed to the
spindle, a contact member comprising two
spaced plates pivoted on the spindle at op-
posite sides of the arm, twc fixed electric con-
tacts on the main body, two movable electric
contacts carried by the contact member and
movable therewith into and out of engage-
ment with the respective fixed contacts, a
spring for moving the contact member rela-
tively to the spindle and arm in the direction
to separate the movable contacts from the
fixed contacts, and a bi-metallic thermal strip
carried by the contact members between the
two plates thereof and electrically connected
in series between the two movable contacts,
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the said strip serving as a latch to mechan-

ically connect the said contact member with-

the said arm and upon the passage there-
through of excess current being automatical-
iy releasable to permit movement of the con-
tact member by the spring.

18. An automatic circuit breaker compris-
ing in combination, a pivotally movable act-
uating member, a centact member pivoted for
movement coaxially with the actuating mem-
ber and comprising two spaced insulating
plates at opposite sides of the actuating mem-
ber, the said contact member being biased
for movement relatively to the actuating
member toward its open-circuit position, two
stationary electric contacts, two movable elec-
tric contacts carried directly by the respec-
tive insulating side plates of the contact
member, the sald contacts being movable
with the contact member into and out of en-
gagement with the respective stationary con-
tacts so as to close and open the circuit at two
places, and an electro-responsively releas-
able means positioned between the two plates
of the contact member and constituting a
mechanical connection between the said act-
uating and' econtact members normally oper-
ative to prevent independent circuit opening
movement of the latter, the last said means
being electripally connected between the said
movable contacts and upon the attainment of
abnormal current conditions in the circuit
becoming mechanicaily ineffective so as to
permit the contact member to pivotally move
to its cireuit opening position independently
of the actuating member.

17. An automatic circuit breaker compris-
ing in combination, a pivotally movable actu-
ating member, a contact member pivoted for
movement coaxially with the actuating mem-
ber and comprising ‘two spaced insulating
plates at opposite sides of the actuating mem-
ber, the said contact member being biased for
moyement relatively to the actuating mem-
ber toward its open-circuit position, two sta-
tionary electric contacts, two movable electric
contacts carried directly by the respective in-
sulating side plates of the contact member,
the said contacts being movable with the con-
tact member into and out of engagement with
the respective stationary contacts so as to
close and open the circuit at two places, and a
U-shaped bi-metallic thermal strip carried
by the contact member between the two plates
thereof and having its ends electrically con-
nected with the respective movable contacts,
the said strip normally serving as a latch to
mechanically connect the said contact mem-
ber with the said actuating member to en-
able the latter to operate the former and the
said strip also serving upon the passage
therethrough of excess current to automat-
ically release the contact member to permit
automatic movement thereof to its open-cir-
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cuit ggsition independently of the actuating

member. A
18. An automatic circuit breaker as set

forth in-claim 17, wherein the side plates of

the contact member are provided with open- -
ings- and wherein the contacts project:

through the openings.

~19. An automatic circuit breaker compris-
ing in combination, a pivotally movable act-
uating member, a contact member pivoted for
movement coaxially with the actuating mem-
ber and comprising two spaced insulating
plates at opposite sides of the actuating mem-
ber and an insulating bar extendiig trans-
versely between the two side plates, the said
contact member being biased for inovement
relatively to the actuating member toward
its open-circuit position, two stationary elec-
tric contacts, two movable electric contacts
carried directly by the respective side plates
of.the contact member and having portions
thereof engaging and connected with the said
insulating cross bar, the said contacts being
movable with the contact member into and
out of engagement with the respective sta-
tionary contacts so as to close and open the
circuit at two places,and a U-shaped bi-me-
tallic thermal strip carried by the contact
member between the two plates thereof and
having its ends electrically connected with

the respective movable contacts, the said.

strip nornally serving as a latch to mechan-
ically connect the said contact member with
the said actuating member to enable the lat-
ter to operate the former and the said strip
also serving upon the passage therethrough
of excess current to automatically release the
contact member to permit automatic move-

ment thereof to its open-circuit position in-.

dependently of the actuating niember.

20. An automatic circitit breaker as set
forth in claim 19, wherein the side plates of
the contact member are provided with open-
ings and wherein the contacts project
through the openings and are partly held in
place by reason of their engagement with the
edges of the openings. .

21. An automatic circuit breaker as set
forth in claim 19, wherein the contacts are
connected with the transverse insulating bar
by means of screws and wherein the ends of

“the thermal strip are in direct engagement -

with the movable contacts and are detach-
ably held in place by the said screws.
22. An automatic circuit breaker compris-

-ing in combination, a body having two par-

allel spaced side plates, an actuating member
located between the side plates of the body
and pivotally movable about a fixed axis per-
pendicular to the said plates, a contact mem-
ber located between the said side plates and
pivoted for movement coaxially with the

actuating member, the said contact’ member-

being biased for movement relatively to the
actuating member. toward its open-circuit

11

osition, a stationary electric contact carried
v the body, a movable electric contact car-
ried by the contact member and movable

therewith into-and out of engagement with

the stationary contact so as to close and open
the circuit, and a bi-metallic thermal strip
carried by the contact member and electri-
cally connected with the movable contact,
the said strip normally serving as a latch to
mechanically connect the said contact mem-
ber with the said actuating member to enable
the latter to operate the former and the said
strip also serving upon the ‘passage there-
through of excess current to automatically

release the contact member to permit auto-

matic movement thereof to its open-circuit

position independently of the actuating

member. o :
23. An automatic . circuit - breaker unit

comprising in combination, a body having.

two parallel spaced insulating side plates and
two transverse conducting members mechan-
ically connecting the side plates, an actuating
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member located between the side plates of the ™

body and pivotally movable about a fixed
axis perpendicular to the said plates, a con-
tact member located between the said side
plates and pivoted for movement coaxially
with the actuating member, the said contact
member being biased for movement relative-
ly to the actuating member toward its open-
circuit -position, two stationary electric
contacts carried by the respective side plates
of the body and electrically connected re-
spectively .with the two transverse conduect-
ing members, two movable electric contacts
carried by the contact member and movable
therewith into and out of engagement with
the respective stationary contacts so as te

:-close and open the circuit at two places, and

a bi-metallic thermal strip carried by the con-
tact member and electrically connected ‘be-

_tween the two movable contacts. the said strip

normally serving as a latch to mechanically
connect the said contact member with thesaid
actuating member to enable the latter to op-
erate the former and the said strip also serv-
ing upon the passage therethrough of excess
current to automatically release the contact
member to permit automatic movement
thereof to its open-circuit position inde-
pendently of the actuating member.

24. Anautomaticcircuitbreakerasset forth
1n claim 22, wherein the contact member com-

prises two spaced plates at opposite sides of !

the actuating member.

25. In an automatic circuit breaker, the
combinatiop of a main body comprising two
spaced plates, a spindle extending trans-

_versely between the plates and rotatably

mounted in bearing apertures, therein, an

1%

actuating arm fixed to the spindle, a contact

member:comprising two spaced . plates piv-
oted on the spindle at opposite sides of the
arm and between the first said plates, two

—
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fixed electric contacts on the main body, two

. movable electric contacts carried by the con-
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tact member and movable therewith into and
out of engagement with the respective fixed

‘contacts, a spring for moving the contact

member relatively to the spindle and arm in
the direction to separate the movable contacts
from the fixed contacts, and a bi-metallic
thermal strip carried by the contact member
between the two plates. thereof and electri-
cally connected in series between the iwo
movable contacts, the said strip serving as a

Iatch to mechanically connect the said con-

tact member with the said arm and upon the
passage therethrough of excess current being
automatically releasable to permit movement
of the contact member by the spring.

26. An automatic circuit breaker compris-
ing in combination, a contact member piv-
oted for movement about a fixed axis, an ac-
tuating member pivoted coaxially with the
contact member, a fixed electric contact, a
movable electric contact on the contact mem-
ber movable into or out of engagement with
the fixed contact, a spring tending {o move
the contact member relatively to the actuat-
ing member so as to move the movable con-
tact out of engagement with the fixed con-
tact, means including an electro-responsive
device bodily movable with the said actuat-
ing member and normally serving to prevent
the said relative movement of the movable
contact member by the spring and to cause
the contact member to move In unison with
the actuating member, the said electro-re-
sponsive device being electrically connected
with the said movable contact and serving
upon the passage of excess current to release
the movable contact member and thereby
permit the said relative movement thereof by

the spring, an auxiliary contact electrically |

connected with the fixed contact, and an ex-
tension on the movable contact adapted to
engage the auxiliary contact when the said
contact is moved to break the circuit.

27. In an automatic circuit breaker, the
combination of a main body comprising two
spaced plates, a transverse tie member be-
tween the said plates, a spindle extending

transversely between the plates and rotatably

mounted in bearing apertures therein, an
actuating arm fixed to the spindle, a contact
member comprising two spaced plates. piv-
oted on the spindle-at opposite sides of the
arm and between the first said plates, two
fixed electric contacts on the main body, two
movable electric contacts carried by the con-
tact member and movable therewith into and
out of engagement with the respectivefixed
contacts, a ‘spring for moving the contact
member relatively to the spindle and arm in
the direction to separate the movable con-
tacts from the fixed contacts, a bi-metallic

thermal strip carried by the contact member -

between the two plates thereof and electri-

1,811,970

cally connected in series between the two
movable contacts, the said strip serving as a
latch to mechanically connect the said con-
tact member with the said arm and upon the
passage therethrough of excess current being
automatically releasable to permit mnovement
of the contact member by the spring, two
auxiliary contacts mounted on the said tie
member and electrically connected respec-
tively with the said fixed contacts, and ex-
tensions on the movable contacts adapted to
engage the respective auxiliary contacts
when the said contacts are moved to break
the circuit.

28. An automatic circuit breaker compris-
ing in combination, a contact member piv-
oted for movement about a fixed "axis, an ac-
tuating member pivoted coaxially with the
contact member, a fixed electric contact, a
movable electric contact on the contact mem-
ber movable into or out of engagement with
the fixed contact, a spring tending to move
the contact member relatively to the actuat-
ing member so as to move the movable con-
tact out of engagement with the fixed con-
tact, an electro-responsive thermal strip
bodily movable with the said actuating mem-
ber and the said contact member and nor-
mally serving as a latch to prevent the said
relative movement of the movable contact
member by the spring, the said strip being
electrically connected with the movable con-
tact and serving upon the passage of excess
current to release the movable contact mem-
ber and thereby permit the said relative
movement thereof by the spring, and mag-
netically controlled means acting upon the
said strip to move it and thereby release the
movable contact upon the passage of excess
current.

_ 29. An automatic circuit breaker compris-
ing in combination, a contact member piv-
oted for movement about a fixed axis, an ac-
tuating member pivoted coaxially with the
contact member, a fixed electric contact, a
movable electric contact on the contact mem-
ber movable into or out of engagement with
the fixed contact, a spring tending to move the
contact member relatively to the actuating
member so as to move the movable contact

.out of engagement with the fixed contact, an

electro-responsive thermal strip carried by
the contact member and normally serving as
a latch to prevent movement of the said mem-
ber relatively to the actuating member, the
said strip being electrically connected with
the movable contact and serving upon the
passage of excess current to release the mov-
able contact member and thereby permit the
said relative movement thereof by the spring,
and magnetically controlled means engaging
the said strip to mechanically move it and
thereby release the movable contact upon the
passage of excess current. ‘

30. An automatic circuit breaker compris-
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Ing in combination, a body having two paral-
lel spaced side plates, an actuating member
located between the side plates of the body
and pivotally movable about a fixed axis per-
pendicular to the said plates, a contact mem-
ber located between the said side plates and
pivoted for movement coaxially with the ac-
tuating member, the said contact member
being %iased for movement relatively to the
operating member toward its open-circuit
position, a stationary electric contact. car-
ried by the body, a movable electric contact
carried by the contact member and movable
therewith into and out of engagement with
the stationary contact so as to close and open
the circuit, a bi-metallic thermal strip car-
ried by the contact member and electrically
connected with the movable contact, the said
strip normally serving as a latch to mechani-
cally connect the said contact member with
the said actuating member to enable the lat-

- ter to operate the former and the said strip

also serving upon the passage therethrough
of excess current to automatically release
the contact member to permit automatic
movement thereof to its open-circuit posi-
tion independently of the actuating mem-
ber, and magnetically controlled means car-
ried by and located between the side plates
and acting upon the said strip to move it and
thereby release the movable contact upon
the passage of excess current.

In testimony whereof I have hereunto set
my hand this 4th day of June, 1928,

- JOSEPH SACHS.

CERTIFICATE OF CORRECTION.
Patent No. 1,811,970. Granted June 30, 1931, to
JOSEPH SACHS.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 1, line 25, for the
misspelled word "breker" read breaker; page 2, line 27, for "insulated" read .in-
sulating, and line 49, for "extend" read extends; page 4, line 10, for "for" read
or; page 7, line 27, after "95" strike out the comma; page 9, line 19, claim 6,
for "operated” read operative, and line 49, claim 7, strike out the word "to";
page 10, line 63, claim 15, for "members" read member; page 11, line 126,
claim 25, after the word "apertures" strike out the comma; and that the said
Letters Patent should be read with these corrections therein that the same may
conform to the record of the case in the Patent Office.

Signed and sealed this 11th day of August, A. D. 1931.

Wm. A. Kinnan,
(Seal) Acting Commissioner of Patents.



