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The present invention relates particularly to s
circuit breaker having some of the characteris-
tics of that disclosed in the co-pending applica-
tion of Joseph Sachs for Automatic circuit break-

§ ers, Serial No. 152,020, filed July 6, 1937, and
having some. of the characteristics of that dis-
closed in the co-pending applcation of Joseph
Sachs and Paul M. Christensen for Automatic
circuit ‘breakers, Serial No. 202,295, filed April

1¢ 15, 1938. .

The general object of the invention is to pro-
vide an automatic circuit breaker of the general
character above set forth, but having certain
improvements in arrangement of parts and in

18 structural details which make it possible for it
to be manufactured at lower cost while retaining
high efficiency and reliability of operation.

In accordance with one phase of the present
invention, the contact member is pivotaily mount-

20 ed between its ends and the pivot pins for the
contact member and for the operating member
are mounted directly in the main insulating
housing, thus avoiding the necessity for separate
frame members and at the same time obtaining

28 other advantages as will more fully appear from
the specification.

In accordance with another phase of the in-
vention, the resilient link forming & part of the
toggle linkage is provided with integral pivot

30 portions, the link being preferably formed of a
single piece of wire.

In accordance with another phase of the in-
ventich a single spring is provided which ssrves
to properly bias both the pivoted contact member

35 and the pivoted operating member.

In accordance with still another phase of the

invention there is provided a greatly simplified

means for adjusting the electro-responsive bi-

, etallic element or latch for purposes of cali-
40 bration. »

In the accompanying drawing I have shown
one principal embodiment of the invention and
also a variation as to one of the details. It will
be understood that the drawing is intended

48 for illustrative purposes only and is not to be

construed as defining or limiting the’scope of

the invention, the claims forming a part of this
specification being relied upon for that purpose
Of the drawing: s
§0 Fig. 1is a front view of a circuit breaker as-
sembly embodying the invention.
"~ Fig. 2 is a fragmentary side view of the as-
sembly shown in Fig. 1.
Fig. 3 is an enlarged fragmentary front view
88 of the lower right hand unit and associated parts

(CL 200—116)
_8s shown in Fig. 1, the front cover plate being

omitted.

Fig. 4 is an enlarged vertical sectional view
taken along the line 4—4 of Fig, L

Pig. 5 is an enlarged bottom view of the mech-~ &
anism of the lower right hand unit, the housing
being shown in section along the line 5—5 of
Fig. 4.

Fig. 6 is an enlarged perspective view of & con-
ductor with stationary contacts carried thereby. 10

Fig. 7 is an enlarged fragmentary sectionsl
view taken along the line 7—7 of Fig. 4.

Fig. 8 1s a view similar to the lower portion of
Fig. 4, but showing the parts in the positions "
which they assume upon automatic opening 18
while the handle is held in closed-circuit posi-
tion.

Fig. 9 is a perspective view showing an sal-
ternative resilient link adapted to be substituted
for the link shown in Figs. 3, 4.and 5. B )

Fig. 10is an enlarged fragmentary view of some
of the parts shown in the lower portion of Fig. 4.

Pig. 11 is a fragmentary sectional view taken
along the line fi—fi1 of Fig, 10, -

As to some of the features of the invention, gB
¥ do not narrowly limit myself as concerns the
character of the housing in which the circuit
breaker mechanism is mounted. As to other
features, however, the housing is important and
I will describe one suitable housing which co- 2§
operates with the mechanism to provide certain
novel characteristics.

Referring first to Figs. 1 and 2, the main in-
sulating housing is represented at . The hous-
ing, as shown, is adapted for holding or contain- 3%
ing four separate circuit breaker mechanisms but
I do not neccessarily limit myself as to the exact
number. Fig. 1 shows two similar housings {, ¢
secured to & common supporting plate 2, by means
of screws or rivets 3, 3. However, so far as the 4p
invention is concerned, the number of housings
is immaterial.

It will be understood that the housings With
the mechanisms contained therein are ordinarily
enclosed in a suitable casing; but the casing is €8
omitted from the drawing as it forms no part
of the present invention. The co-pending ap-
plication of Joseph Sachs for Automatic circuit
breaker assembly, Serial No. 202,297, filed April
15, 1938, shows g suitable casing, and also shows go

. suitable means whereby -a supporting plate such

as 2 can be detachably mounted in the casing.

As sl swn, the housing I is an integral struc-
ture molded from a suitable insulating material.
It has four mechanism containing chambers 8, gg




z |
"B, 6 and 7 therein, all initially open at the front.
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The upper chambers 4 and § are initially open

at the top and the lower chambers 6 and 7 are

initially open at the bottom and all of the cham-~
bers are initially in communication with a main

“central chamber 8.

Each housing { has a front cover § which may
be of metal, an insulating sheet 92 .being inter-
posed between the cover and the housing. The
cover 9 and the sheet 82 will- be referred to col-

lectively .as constituting the front.cover plate.
The front cover plate is held in place by screws

10, 10 extending into suitable inserts molded in
the housing, and the cover plate has -suitable
openings therein through which the operating
members of the circuit breaker mechanisms can
extend.

Mounted within the.central chamber 8 is & con-
ductor i held in place by & screw {2 extending
forward from the rear housing. The conductor

i carries on its rear face four rearward facing

stationary contacts £3, 13 positioned respectively

"at the lower ends of the chambers # and § and
at the upper ends of the chambers § and 1. 'The .

conductor 14 extends to the exterior of the hous-
ing at the right and is there provided with a

suitable wire terminal 4. A partition plate 15 .
of insulating material is fitted within grooves

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

In addition to the stationary contact I3 whlch
is' provided for each mechanism, there is also
provided a stationary conductor which is at the
opposite end of the chamber. Each of these con-
ductors is provided with a suitable wire terminal.
The wire terminals for the mechanisms in the
chambers & and 5 are at the top, being marked
i6 and 17 and the wire terminals for the cham-
bers 6 and T are at the bottom, being marked 18
and 9. The several conductors and wire ter-

‘minals are held in place by serews extending

forward through the main body of the housing
as clearly illustrated in Fig. 4. Directly con-
nected with each ‘of the last mentioned con-
ductors and wire termmals is- a flexible con-
ductor 20.

Transverse pa.rtitmn plates are provided at the
tops and bottoms of the several chambers &, 5,
8 and 1, these being insulating plates fitted in
suitable rearward extending grooves in the side
walls of the chambers. These partition plates
are held in place by the front cover plate. As
shown in Figs. 3 and 4, the upper chamber 4
has a partition plate 2! which substantially
closes the chamber at the top, and the lower
chamber 6 has a similar partition plate 22 which
substantially closes the chamber at the bottom.
The chambers # and 6 are respectively separated
from the central chamber 8 by partition plates
23 and 24,

In the detailed description which follows,
reference will be had chiefly to the circuit breaker
mechanism contained in the lower right hand
chamber 6 but reference will also be had to the
mechanism contained in the upper right hand

chamber 4. All of the mechanisms are identical-

in construction or substantially so, but the up-
per and lower mechanisms are reversed as to
positions

A moyable contact member 25 is- provided
which is' pivotally mounted between its ends.
The contact member has a transverse pivot pin
- 26 which extends into grooves 2T, 27 formed in
the side walls of the mechanism containing

2,200,819

chamber. These grooves are closed af theh‘ rear

ends and their closed end portions therefore

serve as bearings for the pivot pin. The contact
member 25 is preferably a single piece of sheet
metal offset transversely near the pivot pin 26

as indicated at 28a. Carried by the contact
member near one end thereof is a forward facing

movable contact 28 which is adapted to cngage
and disengage the corresponding rearward facing
stationary contact (3. Y

A handle or operating member 29 is provided,
this being formed of insulating material and
having a transverse pivot pin 30 which is entered
in registering bearing notches 3f, 3! formed in

‘the front face of the housing. The front cover

plate cooperates with the pivot pin 38 {o hold it
in place in the bearing notches. A portion of
the operating member 29 projects forward
through the corresponding opening in the front

cover plate so as to be accessible for convenient 4

manual operation. At the rear of the front

10

20

cover plate the operating member is provided .

with integral portions 292 and 29P which are
adapted to contact with the frontjcover plate

to limit the movement of the opera,{‘.ing member

in both directions.

The contact member 25 and the operating
member 29 are both biased for movement toward
their open-circuit positions, and preferably and

in accordance with one phase of the present in- ®

vention, the biasing of both of these members is
effected by means of, a single spring- 32. The
spring 32 is shown as being a coil spring having
extending end portions which are entered re-
spectively in holes formed in the contact mem-
ber and in the operating member. The spring
tends to“open or separate, thus fending to move
the contact member 25 in the clockwise direction
and tending to move the operating member 29
in the counter-clockwise direction.

. In order, that the operating member 29 may
operate the contact member 25, there is provided
a connecting mechanism which includes an
actuator 33. The actuator is pivotaily connected
with the contact member near the end thereof
which is opposite the end carrying the movable
contact 28. The actuator is controlled by means
of a bi-metallic element 34 which is bodily mov-
able with the contact member and which serves
in and of itself as a latch cooperating directly

28

30

35

with the actuator 33. The pivotal connection of -

the actuator 33 with the contact member 25 is
effected by - means of a pivot pin 35. The

.actuator is insulated from the contact member

by means of insulating bushings 35% 35 which
surround the pivot pin 35 as shown in Fig. 7.

A link 36 is pivotally connected with the operat-
ing member 29 at 37 and with the actuator 33
at 38. With the parts in the normal closed-
circuit position as shown in tae lower portion of
Fig. 4, the pivotal axis at 37 is below a straight

line connecting the pivotal axes at 30 and 38. -

the operating member itself thus cooperating
with the link 36 to form -a normally locked or
overset toggle. The before-mentioned stop 29
on the operating member engages the front cover
to limit movement thereof in the clockwlse
direction.

The before-mentioned bi-meta.llic latch 34

normally engages at its lower end with the ¢

actuator 33 and it holds the actuator in its nor-
mal relationship with the other parts as shown
in the lower portion of Fig. 4. 'The upper end
of the latch is rigidly secured by brazing or other-

" wise to the edge of the sheet metal element 25

70
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which constitutes the contact member, the con-
nectlon being near the center. The before-
mentioned flexible conductor 20 is electrically
connected directly with the bi-metallic latch 34
near the lower latching end thereof. This con-
nection may be effected by brazing.

With the circuif breaker mechanism in closed-
circuit position as shown in the lower portion of
Fig. 4, it will be apparent that elecirical con-
nection is established from the conductor {{ and
the stationary contact {3 to the movable contact
28, thence through the contact member 25 and
the bi-metallic latch 34, and thence through the
flexible conductor 20 to the stationary conductor
and wire terminal {8 at the bottom. As already
stated, the contact member is biased in the
clockwise or circuit-opening direction by means
of the spring 32, and the operating member is

" biased in the counter-clockwise or circuit-opening

direction by means of the same spring. How-
ever, actual movement in the -circuit-opening
direction is normally prevented by reason of the
described overset toggle relationship between the
operating member itself and the link 36, it being
understood that the latch 34 normally holds
the actuator 38 from relative movement in the
counter-clockwise direction. Normally the oper-
ating member 29 may be moved to move the con-
tact member in either direction and thus open
or close the circuit. During such normal move-
ments the latch 34 remains engaged with the
actuator 33. .

If the handle or operating member be held in
its closed-circuit position as shown in the lower
prortion of Fig. 4, and if an abnormal current
condition such as an overload is attained, the bi-
metallic latch 34 is automatically deflected rear-
ward, this deflection occurring as the result of
the heating of the bi-metallic latch by the cur-
rent flowing therein. This rearward deflection
causes the latch to disengage and release  the
actuator 33. When the actuator is no longer
held by the laich, the entire contact member
is moved by the spring 32 to its open-circuit
position as shown in Fig. 8, the actuator 33 and
the link 36 assuming the relative positions shown
in that figure. If the operating member be re-
leased after the parts have moyed to the relative
positions shown in Fig. 8, the spring 32 moves
the operating member to the position shown in
‘the upper portion of Fig. 4, this in turn moving
the link 26 and the actuator 33 to the positions
there shown. The actuator 33 is thus restored to
engaged or engageable relationship with the bi-
metallic latch 34.

The operation has been described as it occurs
when the handle is first held and then released.
Ordinarily, however, the operating member is not
held and it starts to move to its open-cireuit po-
sition as soon as the actuator has moved far
enough to break the locking relationship between

the operating member 29 and the link 36. All of.

the parts thus move practically instantaneously
to the position shown -in the upper portion of
Fig. 4, the actuator being immediately restored
to engaging relationship with the latch. As.soon
as the latch has cooled sufficliently the operating
member can be moved to again close the circuit.
It will be observed that in the open-circuit posi-
tion as shown in the upper: portion of Fig. 4, the
stop 28" ‘engages the front cover plate to limi
movement of the operating member.

When any one of the movable contacts 28 is
separated from the. corresponding stationary
contact 13, either manually or by automatic ac-

3

tion, any gases that may be formed by the re-
sultant arc pass into the central chamber 8

‘which has been referred to. In order that these

gases may escape to the exterior of the housing,
the chamber 8 is preferably provided at one side
with notches 8% 82 as shown in Figs. 1 and 2. It

will be observed that the partition plates 23 and .

24 prevent any considerable portion of these
arc-formed gases from passing upward or down-
ward into contact with the circuit hreaker mech-
anism. ’

In accordance with one phase of the present in-
vention, I provide a novel and advantageous con-
struction for the link 36. As shown, particularly
in Pigs. 3, 4 and 5, the link 36 is formed from
a single piece of metallic wire, the link having
two integral pivot portions 36% and 36® and hav-
ing a connecting portion 36¢ between the two pivot
pertions. The two pivot portions 382 and 36b
are entered directly in holes formed respectively
in the operating member and the actuating mem-
ber at 37 and 38. ‘The adjacent housing wall
holds the link in place and prevents any undue
lateral movement thereof. The construction of
the links 36 from a single piece of wire greatly
reduces costs, as it eliminates the cost of machin-
ing or otherwise forming a link with bearing
apertures therein, and it eliminates the necessity
for separate pivot pins.

In a circuit breaker of the general character
herein shown and described, it is necessary to
provide resiliently acting means for insuring the
required pressure between the contacts. As dis-
closed in the before-mentioned Sachs and
Christensen application, Serial No. 202,295 the
stationary contact is rigidly or fixedly secured in
place so that no appreciable movement is pos-
sible, and the movable contact is rigidly secured
to the contact member so that it cannot move
relatively thereto. The necessary resiliency in
or in association with the train of mechanism
for moving and holding the confact member is
provided by means of a resilient link between the
operating member and the actuator. In the
present construction the principle of the resilient
link is retained, and the connecting portion 3&°¢
of the link 26 is resilient, being of loop form as
shown. The resiliency of the link 36 permits it to
yield as the toggle approaches its overset relation-
ship. In moving the mechanism from the open-
cireuit position as shown in the upper portion of
Fig, 4 to the closed-circuit position as shown in
the lower portion of the same figure, the con-
tacts are brought into engagement just before
the toggle reaches its dead center position. Con-
tinued pressure on the handle or operating mem-
ber sefves to compress the link 36 until the dead
center position is reached, the link serving to ap-
ply the required contact pressure. When the
handle or operating member is moved beyond the
dead center position to the closed-circuit posi-
tion, the force resiliently applied by the link 36
serves not only to maintain the contact pressure
but also to hold the toggle in the overset posi-
tion as shown.

In lieu of the spring 36 shown in Figs. 3, 4 and
5, I may use an alternative form of spring 39

" as shown in Fig. 9. This spring 39 is of the same

general character as the spring 36, but it is pro-
vided not only with two integral pivot portions
392 and 39 but also with two transversely spaced
resilient connecting or loop portions 39¢, 39¢. The

link can be threaded through the hole 38 in the
actuator 33. The resiliency also permits the two
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resiliency of the link permits the two parts of the
. pivot portion’38® to be sprung apart so that the

75
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apart and then permitted to snap into the hole

.37 in the operating member 29. With the spring

89 as constructed as shown in Fig. 9, I avoid any
tendency for the two pivot portions to be forced
out of parallelism with each other, and I thus
provide a more direct' and reliable resilient con-
nection between the operating member and the

_actuator. -

Referring particularly to Fig. 8, it will be ob-
served that with the parts positiohed as there
shown, the pivot pin 26 is held at the rear ends

" of the slots 27 partly by the expansive action of

15

the spring 32.. If no other means were provided
for so holding the pivot pin, there would be some
tendency for it to move forward when the operat-
ing member. is moved to closed-circuit position for

 re-engaging the actuator with the latch. This

20

would be particularly true if the latch had in
the meantime cooled and returned to its normal
position so that a substantial amount of force
would be required to move the actuator ‘into its
normal latch engaging position. In order to

“ make it impossible for the pivot pin 2§ to move

forward as stated, it may be desirable to provide
a suitable stop for engaging the contact member
25. As shown, the contact member 25 is pro-
vided . with an extension 28 which engages &

transverse insulating plate 40 fitted in suitable .

slots in the side walls of the housing chamber
and held in place by the front cover plate.
It is ordinarily preferable to provide 2 means

for effecting fine adjustments of the bi-metallic

element or latch for calibration purposes. In
accordance with one phase of the invention &
simple and inexpensive means is provided for this
purpose. This adjusting means is illustrated in
conJunction with ‘& bodily movable bi-metallic
latch carried by a movable contact member, but
it will be. understood that I do not necessa.rﬂy S0

‘1imit myself.

Referring partlcularly to Figs. 10 and 11, it will

be seen that the contact member has a.longi--

"* tudinal slot 25°¢ therein, this slot being near the

50

rear edge and adjacent the point of attachment
of the bi-metallic element 34. The slot 28°¢ is

preferably closed .at hoth ends although this is
not absolutely essential. ‘The slot 25¢ provides
an edge portion of the contact member which

is readily distortable in a direction parallel with

the faces of the plate and which when distorted

.serves to move the ‘bi-metallic element 34 so as

to change its relationship with respect to the
main body of the contact member and with re-
spect to the actuator. In order to effect dis-
tortion of the beforementioned distortable edge

" portion of the contact member, I preferably pro-

10
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vide a threaded hole which is so positioned as to
A tapered screw -

41 is threaded into this hole, and it will be clear .

be intercepted by the slot 25
that when the screw is turned and forced into the

hole, it will distort the edge portion of the con- -
- tact member adjacent the slot. For instance,

the said distortable-edge portion may be dis-
torted from the position shown by dotted lines in
Fig. 10 to the position shown by full lines. This
distortion of the edge portion of the contact
member will move the bi-metallic latch from the
position shown by dotted lines in Fig 10 to the
position shown in full lines.

It will be understood that the final adjustment

of the screw 41 to effect calibration should be

made after the operating parts have been com-

pletely ‘assembled and made ready for testing. :

In practlce the front cover plate is first secured

. 2,208,812
-seid parts of the pivot portion 88 to be sprung

by ‘means of the screws 10, {6, but the rivets 3,
8 are omitted, the housing f being not yet
mounted on the supporting plate 2. The hous-
ing { is provided with openings 42, 42 adjacent
the respective screws 44, 4i,
screws remain accessible for final calibration.
After the completion of calibration, partition
plates 48, 43 are inserted in suitable slots in the
edges of the openings 42. Then the housings are
mounted on the supporting plate 2 and are se-
cured in place by means of the rivets 3. Thus
the partition plates 43 are locked in place and
it becomes impossible for the user of the circuit
breaker to tamper with the adjusting screws 41.

-What I claim is:

1. The combination in an sutomatic circuit

breaker, of a stationary contact, a stationary con-

ductor separate from the said contact, a flexible
conductor electrically connected at one end with
the stationary conductor, & movable contact
member pivotally mounted between its ends and
including near one end & contact adapted to.en-
gage and disengage the stationary contact, the
said member being biased in the contact disen-
gaging -direction, & "hodily movable bi-metallic
latch on the contact member electrically con-

‘nected between the movable contact and the

other end of the flexible conductor, the said latch

"being automatically deflected from its normal

so that the said .

10

15

20

26

relationship-with the contact member upon the :30

attainment of abnormsal current conditions in
the circuit, an actuator bodily movable with the

contact member and pivotally connected there-

with near the end thereof opposite the movable
contact, the said actuator being normally en-
gaged by the latch to prevent relative pivotal
movement and being released upon automatic

36

deflection of the latch to permit automatic cir-.

‘cuit-opening movement of the contact member,

and means for operating the actuator to enable gp
it in cooperation with the latch to normally effect -

the movement of the contact member or to nor-
mally hold it in contact engaging position.

2. The combination in' an automatic circuit
breaker, of an insulating housing comprising two

- spaced side walls having opposite similar closed-

end grooves extending rearward from the front
of the' housing and also having two transverse
registering bearing notches additional to the sald
rearward extending grooves, a rearward facing

stationary contact in the housing, a contact-

member including a forward facing contact near
one end adapted to engage and disengage the sta-
tionary contact, the said contact member having

45

between its ends a pivot pin entered in the rear gg

closed ends of the aforesaid grooves, an operating
member having a pivot pin entered in the afore-
said bearing notches, and an electro-responsively .
releasable mechanical connection between the

operating member and ‘the other end of the con- po
tact member normally enabling the operating ,

member to move the contact member.
3. The combination in an -gutomatic circuit
breaker, of an insulating housing comprising two

spaced side walls having opposite similar closed- g5
end grooves extending rearward from the front

of the housing and also having two transverse

registering bearing notches additional to the said -
rearward extending grooves, a-rearward facing

stationary contact in the housing, a contact 70
member including a forward facing contact near

one end adapted to engage.and disengage the
stationary contact, the said contact -member
having between its ends a pivot pin entered in

the rear closed ends of the aforesaid grooves, an 75
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operating member having a pivot pin eniered in
the aforesaid bearing notches, the szid operating
member having movement limiting stops there-
on, a front cover for the housing having an open-
ing through which a portion of the operating
member extends, the said cover engaging the
pivoi pin for the operating member to hold it
in place and the said cover also engaging the
stops on the operating member to limit move-
ment thereof in both directions, arid an electro-
responsively releasable mechanical connection
between the operating member and the other end
of the contact member normally enabling the
gzerating member to move the contact mem-

T

4. The combmation in an automatic circuit
breaker, of an insulating housing comprising two
spaced side walls having opposite similar closed-
end grooves extending rearward from the front
of the housing and also having two transverse
registering bearing notches additional to the said
rearward extending grooves, a rearward facing
stationary contact in the housing, a contact
member including a forward facing contact near
one end adapted to engage and disengage the
stationary contact, the said contact member
having between its ends 2 pivot pin entered in

the rear closed ends of the aforesaid grooves, a -

spring applying rearward force to the contact
member between the pivot pin and the contact
and thus biasing the contact member for move-
ment in the contact disengaging direction and
also tending to hold the pivot pin at the rear of
the grooves, an operating member having a pivot
pin entered in the aforesaid bearing notches, and
an electro-responsively releasable mechanical
connection between the operating member and
the other end of the contact member normally

- enabling the operating member to move thP con-

40

tact member.

5. The combination in an automatic circuit
breaker, of an insulating housing ¢comprising two
spaced side walls having opposite similar closed-
end grooves extending rearward from the front of

\

the housing and also having two transverse regis- -

tering bearing nofches additional to the said
rearward extending grooves, a rearward facing
stationary contact in the housing, a contact
member including a forward facing contact near
one end adapted to engage and disengage the
stationary contact, the said contact member hav-
ing between its ends a pivot pin entered in the
rear closed ends of the aforesaid grooves, a spring
applying rearward force to the contact member
between the pivot pin and the contact and thus
biasing the contact member for movement in the

- contact disengaging direction and also tending

to hold the pivot pin at the rear of the grooves,

an operating member having a pivot pin entered .

in the aforesaid bearing notches, an electro-re-

sponsively releasable mechanical connection be- -

tween the operating member and the other end
of the contact member normally enabling the op-
erating member to move 'the contact member,
and a stop, engaging the contact member near
the end opposite the contact for positively pre-

" venting forward movement of the contact mem-

0
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ber when in open-circuit position.

6. An automatic circuit breaker comprising in
comblnation a stationary contact, a contact
member guided for movement in & fixed paih and

»includimg a movable contact adapted to engage

and disengage the stationary contact which
member is biased toward its open-circuit posi-
tion, & movable actuator, an elect_ro-rosponsively

5
controlled mechanical connection movable with
the contact member and engaging the actuator
50 as to enable the latter to éffect movement of
the former to its closed-circuit or its open-cir-
cuit position, the sald mechanical connection
being adapted to be automatically rendered in-
operative upon the attainment of excess current
conditions in the circuit so as to permit auto-
matic movement of the contact member to its
open-circuit position free from restraint by the
actuator, an operating member pivotally movable
about a stationary axis, and a link consisting of a
single piece of metal bent-to form two parallel

_pivot portions with a connecting portion between

the pivot portions, the said pivot portions of the
link entering holes in the actuator and the op-

erating member respectively and the link coop-

erating with the operating member to form a
toggle which serves when in overset relationship
to normally hold the actuator and the contact
member in their closed-circuit positions.

" 4. An automatic circuit breaker comprising in
combination, a stationary contact, a contact
member guided for movement, in g fixed path gnd
including a movable contact adapted to engage
and disengage the stationary contact which
member is biased toward its open-circuit posi-

-tion, a movable actuator, an electro-responsively

controlled mechanical connection movable with
the contact member and engaging the actuator
50 as to enable the latter to effect movement of
the former to its closed-circuit or its open-circuit
position, the said mechanical connection being
adapted to be automatically rendered inoperative
upon the attainment of excess current conditions
in the circuit so as to permit automatic move-

ment of the contact member to its open-circuit-
position free from restraint by the actuator, an
operating member pivotally movable about a sta-

tionary axis, and a link consisiing of a single
piece of metal bent to form two parallel pivot
portions with two similar transversely spaced
connecting portions between the respective ends
of the pivot portions, the said pivot portions of
the link entering holes in the actuator and the
operating member respectively and the link co-
operating with the operating memper to form a
toggle which serves when in overset relationship
to normally hold the actuator and the contact
member in their closed-circuit positions.

8. An aufomatic circuit breaker comprising in
combination, a rigidly supported. stationary con-
tact, a contact member guided for movement in a
fixed path and including a movable contact rigid-
ly carried thereby and adapted to engage and dis-
engage the stationary contact which member is
biased toward its open-circuit position, & movable
actuator, an electro-responsively controlled me-
chanical connection movable with the contact
member and engaging the actuator so as to en~
able the latter to effect movement of the former
to its closed-circuit or its open-circuit position,
the said mechanical connection being adapted to
be automatically rendered inoperative upon the
attainment of excess current conditions in the
circuit so as to permit automatic movement of
the contact member to its open-circuit position
free from restraint by the actuator, an operating
member pivotally movable about a stationary
axis, and a link consisting of a single piece of
metal bent to form two parallel pivot portions
with a resilient loop pertion between the pivot,
portions, the said pivot portions of the link en-
tering holes in the actuator and the operating
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with the operating member f{o form & toggle
which serves when in overset relationship to nor-
mally hold the actuator and the contact member
in their closed-circuit positions and to apply to
the contact member the force necessary to pro-
vide the required pressure between the contacts.

9. An automatic circuit breaker comprising in
combination, ‘a rigidly supported stationary con-
tact, & contact member guided for movement in &
fixed path and including a movable contact rigid-
ly carried thereby and adapted to engage and dis-

engage the stationary contact which member is -

biased toward its open-circuit position, & movable
actuator, an electro-responsively controlled me-

chanical connection movable with the contact

member and engaging the actuator so as to en-
able the latter to effect movement of the former
to its closed-circuit or its open-circuit position,
the said mechanical connection being sdapted to
be automatically rendered inoperative upon the
attainment of excess current conditions in the

circuit so as to permit automatic movement of the

contact member to its open-circuit position free
from restraint by the sctuator, sn operating
member pivotally movable about & stationary
axis, and & link consisting of a single piece of
metal bent to form two pargllel pivet portions
with two similar transversely spaced resilient
loop portions between the respective ends of the
pivot portions, the said pivot portions of the link
entering holes in the actuator and the operating
member respectively and the link cooperating
with the operating member to form 2 toggle
which serves when in overset relationship to nor-
mally hold the actuator and the contact member

_in their closed-circuit positions and to apply to-

the contact member the force necessary to pro-
vide the required pressure between the contacts.
10. In-an automatic circuit breaker, the com-

"bination of a stationary contact, & pivoted con- .

tact member including s movable contact adapt-
ed to engage and disengage the stationary cbn-

tact, a movable actuator, an electro-respon-
sively controlled mechanical connection mov--

able with "the . contact member and engaging
the actuator so as to enable- the latter to
effect movement of the former to its closed-
circuit or its-open-circuit position, the said me-
chanical connection being adapted to be auto-

‘matically rendered inoperative upon the attain-

ment of excess current conditions in the circuit
50 as to permit automatic movement of the con-
tact member to its open-circuit position free from
restraint by the actuator, a pivotally movable
operating - member, a link pivotally connected
between the actuator and the operating member

and cooperating with the operating member to

form a toggle which serves when in overset rela-

" tionship to normally hold the actuator and the

contact member in their closed-circult positions,
and a single spring connected with the contact
member and with the operating member and

serving to bias both of them for movement toward

their open-¢éircuit positions.

11. In combination in an autbmatic circuit

breaker, a contact biased for movement to b;eak

. the circuit, releasable mechanism normaily hold-
- ing-the contact in ‘closed-circuit position and
- including a bi-metallic element held at one end

70

and capable of deflection to cause the aother end
to relatively move and thereby effect the release

of the mechanism, the sald element being de-

- flectible by heat resulting from the attalnment

(]

of excess current conditions in the cireuit, a
metallic plate having a longitudinal slot near

2,308,319

one edge which provides & readily distortsble
edge portion to which the first seid end of the
bi-metallic element is rigidly secured, and means
associated with the metallic plate for distorting
the said distortable edge portion thereof in a
direction perallel with the faces of the plate
so as to change the relationship of the said bi-
metallic element with respect to the main body
of the plate and thereby change the effectiveness
of the deflection for causing the release of the
mechanism, -

12. In combindtion in an automatic circuit

breaker, a contact biased for movement to break-

the circuit, releasable mechanism normally hold-
ing the contact in closed-circuit position and

10
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including & bi-metallic element held at one end -

and capable of defiection to cause the other end
to relatively move and thereby effect the relesse

of the mechanism, the said element being de- -

flectible by heat resulting from the attainment
of excess current conditions in fthe circuit, &
metallic plate having o longitudinal slot near

one edge which is closed at its ends and which -

provides .a& readily distortable edge portion to

which the first said end of the bi-metallic element

metallic plate for distorting the said distortable
edge portion thereof so as to change the relation-

ship.of the said bi-metallic element with respect

to the msain body of the plate and thereby change
the effectiveness of the defiection for causing
the release of the mechanism.

13. In combination in an automatic circuit

'is rigidly secured, and means associated with the -

bresker, a contact biased for movement to break :

the circuit, releasable mechanism normally hold-
ing the contact in closed-circuit position and

including & bi-metzallic element held at one end

and capable of defiection to cause the other end
to relatively move snd thereby effect the release
of the mechanism, the said element being de-

fiectible by heat resulting from the attainment of -

excess current conditions in the circuit, a metallic
plate having a threaded hole therein near one
edge and also having therein a longitudinal slot
which intersects the hole and which provides &
readily distortable edge portion to which the first
said end of the bi-metallic element is rigidly
secured, and & tapered screw extending into the
threaded hole for distorting the said distortable
edge portion of the metallic plate so as to change
the relationship of the said bi-metallic element

thereby change the effectiveness of the deﬂection
for causing the release of the mechanism.
14. In an automatic circuit breaker, the com-

_with respect to the main body of the plate and

bination of a stationary contact, a movable con- .

tact member having a contact adapted to engage
and disengage the stationary contact, the said
contact member comprising a metallic plate hav-

ing a longitudinal slot near one edge which pro-

vides a readily distortable edge portion, a bi-
metallic element adapted to be heated and de-
flected upon the attainment of excess current
conditions in the circuit, the said element having
one end free and having the other end rigidly

secured to the said-distortable edge portion of'
_the contact member, an actuator movable with

65 .

the contact member and normally engaged by
the free end of the bi-metallic element but dis- -

engaged thereby upon deflection, means for mov-
ing the actuator to thereby normally effect move-
ment of the bi-metallic element and the contact
member, and means associated with the metallic

“ plate of the contact member for distorting the

sald distortable edxe port.ion thereof so as to

70
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thereby change the relationship of the bi-metallic-

element with respect to the main body of the
contact member and with respect to the actuator.

15. In an automatic circuit breaker, the com-
bination of a stationary contact, a movable con-
tact member having a contact adapted to engage
and disengage the stationary contact, the said
contact member comprising a metallic plate hav-
ing a longitudinal slot near one edge which is
closed at its ends and which provides a readily
distortable edge portion, a bi-metallic element
adapted to be heated and deflected upon the
attainment of excess current conditions in the
circuit, the said element having one end free
and having the other end rigidly secured to the
said distortable edge portion of the contact mem-
ber, an actuator movable with the contact mem-

ber and normally engaged by the free end of .

the bi-metallic element but disengaged thereby
upon defiection, means for moving the actuator
to thereby normally effect movement of the bi-
metallic element and the contact member, and
means associated with the metallic plate of the
contact member for distorting the said distort-
able edge portion thereof so as to thereby change
the relationship of the bi-metallic element with
respect to the main body of the contact member
and with respect to the actuator.

7

16. In an automatic circuit breaker, the com-~
bination of a stationary contact, a movable con-
tact member having a contact adapted to engage
and disengage the stationary contact, the said
contact member comprising a metallic plate hav-
ing a threaded hole therein near one edge and
also having therein a longitudinal slot which
intersects the hole and which provides a readily
distortable edge portion, a bi-metallic element
adapted: to be heated and deflected upon the
attainment of excess current conditions in the
circuit, the said element having one end free
and having the gfher end rigidly secured to the
said distortable edge portion of the contact mem-
ber, an actuator movable with the contact
member and normally engaged by the free end
of the bi-metallic strip but disengaged therefrom
upon . deflection, means for moving the actuator
to thereby normally effect movement of the bi-
metallic element and the contact member, and
a tapered screw extending into the threaded hole

-in the metallic plate of the contact member for

distorting the said distortable edge portion there-
of so as to thereby change the relationship of the
bi-metallic element with respect fo thie main body
of the contact member and with respect to the
actuator. ’
PAUL M. CHRISTENSEN.
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