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The invention relates particularly to.a circuit
breaker which can be operated to open the cir-
cuit in any one of three ways; and one of the
objects of the invention is to provide a circuit
breaker wherein the circuit may be opened by
the manipulation of a handle or other operating
member, or may be opened automaticailly inde-
pendently of the operating member upon the at-
tainment of excess or other abnormal current
conditions, or may be operied mechanically inde-
pendently of the operating member and inde-
pendently of the current conditions in the circuit.

While the invention is applicable in a number.
of ways it is particularly applicable to an auto-
matic circuit breaker of the multi-polar type
wherein there are independently acting circuit
breaker mechanisms in two or more legs of the
circult; and it is a further object of the inven-
tion to provide in a circuit breaker of this type
improved means whereby the mechanism in one
leg of the circuit serves upon automatic opening
to effect the opening of the mechanism in each
other leg of the circuit.

A more specific object of the invention is to :

provide a circuit breaker of the character de-
scribed wherein there is a single handle or operat-
ing member connected to operate the circuit
bresker mechanisms in the several legs of the cir-
cuit, and wherein the automatic operation of one
mechanism effects the operation of each other
mechanism entirely independently of the operat-

"ing member thus enabling the circuit to be

broken in all of the legs thereof even though the
operating member be retained in closed circuit
position.

A further object of the invention is to provide
a “circuit breaker of the character described
wherein the contact carrying member of the
mechanism which first automatically moves to
open-circuit position directly actuates a suitable
means which, upon such actuation, serves to ef-
fect the circuit-opening movement of the other
circuit breaker mechanisms.

Further objects of the invention will be ap-
parent from the following specification and
claims:

A multi-polar circuit breaker has been_ shown
in the drawings as illustrating the invention, but
it will be understood that the invention in its
broader aspects is not so limited. The particular
form of multi-polar circult breaker shown is only
one of several possible embodiments of the more
specific phases of the invention and is to be re-
garded as merely representative or typical. The

drawings are not to be relled upon as deflning or’

(C1. 200—116)

limiting the scope of the invention, the claims
forming a part of this specification being relled
upon for that purpose.

Of the drawings:

Fig. 1 is a front view of an automatic circuit 5
breaker embodying the invention.

Fig. 2 is a view similar to Fig. 1 but showing
the front insulating cover removed, and also
showing one of the vented insulating blocks re-
moved. 10

Fig. 3 is a longitudinal sectional view taken
along the line 3—3 of Fig. 2 but showing the

cover in place, and showing the movable parts in

their closed-circuit positions. .

Fig. 4 is a fragmentary end view of the parts 15
shown in Fig. 2. .

Fig. 5 i1s a transverse sectional view taken
along the line 5—35 of Fig. 3 but omitting the
front cover and showing one of the mechanisms
in its open-circuit position. 20

Fig. 6 {s a longitudinal sectional view taken
along the line 6—86 of Fig, 4 and showing the
movable parts in the same positions as in Fig. 3,
that is'in their closed-circuit positions.

Fig. 7 is a view similar to Fig. 6 but showing the o5
contact member of one circuit breaker mecha-

~nism in an intermediate position, it being as-

sumed that the said member has been automati-
cally released and is moving toward its open-
circuit position. 30
Pig. 8 is a view similar to Fig. 7 but showing the
contact member in its full open-circuit position
and also showing the connecting means for the
contact member of the other mechanism about
to be released. 35
Fig. 9 is a view similar to Fig. 8 but showing the
connecting means for the contact member of the

--second mechanism fully released, the sald contact

member having moved automatically to its full
open-circuit position and the operating member 4
or handle also having moved to its open-circuit
position.

The circult breaker as shown in the drawings
comprises two circuit opening and closing
mechanisms connectible in two legs of a circuit. 45
It will be understood, however, that I do not
limit myself to only two such mechanisms and
that three or more may be provided when re-
quired. The two mechanisms shown are similar

_in construction and each may be regarded as 5o

embodying the invention in its broader aspects.
Each of the sald mechanisms is in many respects
similar to that shown and described in my patent

for Automatic circuit breaker No. 2,020,333 dated
November 12, 1935. While a mechanism of the 55 .
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particular type shown in the said patent is well
suited for use in g circuit breaker embodying the
present invention, I do not necessarily so limit
myself.

Referring to the drawings, f represents the
main insulating base or support which carries all

of the other parts of the circuit breaker. Fit- -

ting the support | at the front thereof is an in-
sulating cover 2. The Tear support i has two
mechanism containing recesses 3 and 32 therein,
each of these recesses being substantially closed
at all four sides and at the rear, but there is
provided a small transverse groove 8 which con-
nects them. The left end walls of the recesses
are in.the form of removable insulating blocks

- &’ which are vented to permit the escape of arc
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formed gases as explained in my said patent.
One of the blocks is omitted in Figs. 2 and 4,
The front cover has recesses 5 open at the rear
into which certain parts of the mechanism pro-
ject. When the two parts { and 2 are assembled
as shown, the recesses register and provide two
interior chambers which contain all of the opera-
tive parts of the two circuit breaker mechanisms
other than the handle.

Positioned in the two described chambers are
two circuit breaker mechanisms, which have cer-
tain parts in common, but which in the main are
duplicates of each other. A description of one of
these mechanisms will suffice for both, and the
following description will relate chiefly to the
mechanism at the lower side as viewed in Fig. 2.
In the drawings the letter a is added to the ref-
erence numbers to designate corresponding parts
in the upper mechanism. .

Carried by the rear support { near the front
thereof and adjacent the respective recesses 3, ‘3
are two forward projecting parallel metallic
plates 6, 6 which are held in place by means of
screws 1, 7 embedded in the walls of the support.
The plates 6, 6 are provided with integral rear-
ward extending portions 8, 8. Carried by the said
rearward extensions 8, 8 and extending trans-
versely between them through the groove & is
a pivot pin 8. Surrounding the pin 9 and fitting
the groove § is a bearing bushing 10.

Each circuit breaker mechanism has a contact
carrying member which is mounted on the pivot
pin 9 and includes two parallel plates @1, #I
spaced apart transversely and suitably connected
together to move as a unit. These plates have
aligned bearing apertures through which the
pivot pin extends, the said bushing 10 assisting
in holding the plates in proper spaced relation-
ship. Suitable spacing washers, not shown, hold
the plates in proper spaced relationship to the
supporting plate extensions 8, 8.

The two plates 11, 11 serve to carry the main
movable circuit breaker contacts 12 and 13 of
the circuit breaker which are arranged in tan-

_dem, being spaced apart in the direction of move-

ment, that is, circumferentially. Preferably and
as will be clearly apparent from an examination
of Fig. 2, each movable contact 12 and (3 ex-
tends from one to the other of the two plates
i1, 11 and is in direct engagement with both of
them. Each of the said plates lf is provided

- with a hole and a notch adapted to receive simi-

75

larly shaped lateral projections on the corre-
sponding contact. When the said projections on
the contacts are entered in the said holes and
notches of the two plates, the contacts are firmly
held in proper pre-determined relationship. It
will be observed that, by reason of the tandem
arrangement of the contacts, the two plates #1,

2,004,965

{1 are much closer together than would other-
wise be possible. <

The two plates (I, 1i are additionally con-
nected and held in spaced relation by means of
transverse insulating members 18 and 5, struc-
turally separate from the plates and held in
proper relationship by means of tie rods or rivets
16 and 17 extending through suitable holes. It
will be apparent that the insulating members i4
and 15 extend transversely from plate to plate
and that the movable contact (2 extends
through the space between the two members.
The member {5 engages with both movable con-
tacts and extends circumferentially from one to
the other. "The two plates !f together with the
parts which mechanically connect them and to-
gether with the contacts which they carry, will
for the sake of convenience be herein referred to
collectively as a “contact member”.

The two movable contacts 12 and {3 are elec-
trically connected with each other, this electrical
connection preferably being through an electro-
responsive device which is carried by and is bod-
ily movable with the contact member. By pref-
erence and as shown, this electro-responsive
means is a bi-metallic thermostatic strip 18 me-

chanically and electrically connected directly”

with one of the contacts, as for instance the con-
tact 12. The strip 18 is provided at its project-
ing end with an aperture 19 which enables the
strip to serve as a latch as will be presently ex-
plained. ’

In order to complete the electrical connection
between the two contacts {2 and 13 there is pro-
vided a suitable flexing or flexible connection 20
between the strip 18 and the contact 3. This
flexing connection is connected to the strip by
means of a yoke 20’ and is sufficiently flexible
to permit the bi-metallic strip 18 to freely deflect
or bend under the influence of heat.

Carried by the insulating support | are two
substantially stationary main contacts 21 and 22
which are connected with the said support by
means of more or less resilient conducting straps
23 and 24, which may be supplemented by flexible
conductors 25 and 26. These stationary contacts
2f and 22 are so positioned and arranged that
they can be firmly_engaged respectively by the
two movable contacts 12 and {3 as clearly sown
in Figs. 3 and 6. The resilient strap 23 and the
conductors 25 are carried by the base { and are
connected with a wire terminal 271. The resilient
strap 24 and the conductors 2§ are carried by the
base and are connected with a wire terminal 28.

From the foregoing description it will be ap-
parént that pivotal movement of the contact
member serves to bring the movable contacts 12
and 13 into or out of engagement with the respec-
tive stationary contacts 21 and 22 to make or
break the circuit. When the parts-are in the con-
tact engaging position, as shown in Figs. 3 and 6,
electrical connection is established between the
terminal 27 and the terminal 28. A suitable
spring 29 is provided for biasing the contact
member in the contact disengaging or circuit-
opening direction.

For operating the two circuit breaker mech-
anisms I provide a single handle or operating
member 38 which is mounted on a pin 31 extend-
ing transversely between the supporting plates
6, 6. The operating member projects through
an opening in the front wall of the front cover 2,
the opening being of sufficient length to permit
the necescary movements. A spring 32 is pro-
vided which serves to bias the operating member
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toward its open-éircuit position, that is, in the
counter-clockwise direction from the position

shown in Fig. 3.
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Interposed in the operative connection between
the operating member 30 and the contact mem-
bers of the respective mechanisms are intermedi-
ate members 33 and 33* which I shall term ac-
tuating members or actuators. Each of these ac-
tuators is normally engaged by the correspond-
ing thermostatic strip or latch {8, and is so posi-
tioned and connected that a portion of the stress
of actuation is transmitted directly from the ac-

tuator to the contact member independently of.

the thermostatic latch. The actuator 33 is piv-

otally mounted on a pin 34 extending trans-.

versely between the two side plates [1, il and is
held by two spacing bushings 35, 38. The actu-
ator is provided with a pointed end which, at
normal temperatures, is entered in the aperture
18 in the thermostatic latch 18. With the partsin
the relative positions shown in Figs. 3 and 6, the
actuator and the contact member are positively
connected to move in unison.

The operating member 30 is connected with
the actuator 33 by means of toggle links 36 and
31, the links being pivoted to each other at 38, the
link 36 being- pivoted to the operating member
at 39 and the link 37 being pivoted to the actu-
ator at 40. Similar links connect the operating
member 30 with the other actuator 332, The
two links 36 and 37 are normally held in their
locking or toggle relationship by means of a
spring 41.

The two links 36 and 37 co-operate with the
operating member itself to form a -triple toggle
linkage or connection, and when the parts are in
the relative positions shown in Figs. 3 and 6 the
toggle links lock the parts in position with the
movable contacts {2 and 13 pressed into firm en-
gagement with the stationary contacts 21 and 22.
The pivotal axis at 39 is above a straight line
connecting the pivotal axes at 31 and 48, and
thus the operating member 30 and the links 36 and
37 serve to resist the tendency of the contact
member to move in the clockwise direction under
the influence of the spring 29 and of the resilient
contact supporting strips 23 and 24. At the same
time the said toggle action holds the operating
member 30 in its right hand or closed-circuit po-
sition, resisting the tendency of the spring 32 to
move the operating member in the counter-clock-
wise direction.

The above-described toggle action can be re-
leased by press'ng the operating member toward

the left, the parts then moving under the action -
~ of the springs 29 and 32 to the open-circuit po-:

sitions shown in Fig. 8. The movable contacts 12
and (3 are thus disengaged from the stationary
contacts 21 and 22 and the circuit is broken in
two separate places. By moving the handle to-
ward the right the several parts can be restored to
their respective positions, as shown in Figs. 3 and
6, and the circuit can be thus re-established.

As already explained, the bi-metallic strip 8
is electrically connected between the movable
contacts 12 and 13. It is adapted to be deflected
downward or outward upon the passage of excess
current therethrough, with the result that the
apertured portion 19 is disengaged from the end
of the actuator 33, such disengagement being
shown by dotted lines in Fig. 6. - This disengage-
ment permits the actuator 33 to turn relatively
to the contact member and in the clockwise di-
rection, the contact member also moving in the
clockwise direction under the influence of the

3

~ spring 29. The clockwise movement of the actu-

ator reduces the pressure which had theretofore
helped to hold the links 36 and 37 in their effective
toggle relationship; and the said clockwise move-
ments of the actuator and contact member bring
the parts into the relationship shown by dotted
lines in Fig. 6. In the relative positions shown,
one of the bushings 35 on the pivot pin of the
actuator comes into contact with the link 37 so
as to move it in opposition to the spring 41 and so
as to thus break the toggle 36, 31. The breaking
of the toggle permits the contact member to con-
tinue to move in the clockwise direction .under
the influence of the spring 29, this movement
taking place even though the operating member
be held in its closed-circuit position. Fig. 8 shows
one contact member in its fully open position, the
corresponding positions of the links 36 and 37
being shown in dotted lines. The said movement
of the links also leaves the operating member 30
free to move in the counter-clockwise direction
under the influence of the spring 32, and it will
automatically so move if not held. Thus all of
the parts normally move automatically to their
open-circuit positions where the actuator 33 again
engages the latch I8 as shown in Fig. 9, and

. wherein the toggle relationship of the links 36 and

37 is re-established. By moving the operating
member in the clockwise direction the parts can
be returned to their closed-circuit positions as
shown in Fig. 6.

For each one of the mechanisms there are three
separately operable devices for causing the move-
ment of the contact member to its open-circuit
position. These three devices are connected in
tandem with each other and with the contact
member. One of these devices iIs electro-respon-
sively actuated latch 18 and the other two devices
are mechanically actuated. The operating mem-
ber 30 constitutes one of the mechanically ac-
tuated devices, and the second mechanically ac~-
tuated device is & movable element, such as 42,
adapted to break the toggle relationship between
the links 36 and 37. It will be observed that when
such toggle relationship is broken the contact
member will move to open-circuit position, this
occurring even though there be no abnormal con-
ditions to affect the strip 18 and even though the
operating member be held in its closed-circuit
position. Thus each of the said three devices is
adapted to operate independently of any oper-
ative movement of any other device.

When there is a common operating member,
the toggle links and the releasable latch may be
regarded as cooperatively constituting a con-
necting means between the corresponding con-
tact member and the operating member. This
connecting means may be rendered ineffective
either by breaking the toggle or disengaging the
latch.

It will be understood that upon the attainment
of abnormal or excess current conditions in any
one leg of the circuit, the corresponding circuit
breaker mechanism will operate independently of
any other mechanism to break the circuit through
that particular leg. In accordance with the pres-
ent invention, I provide a means adapted to be
energized or actuated by the automatic opera-
tion of one mechanism so as to cause the auto-
matic operation of each other mechanism. The
means for accomplishing this result may be either
electrical or mechanical and it may be widely
varied in construction. As shown I utilize for the
said purpose & mechanically actuated circuit
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opening means which will now be described in
detail,
Rotatably mounted in suitable bearing aper-

- tures in the plates 6, 6 is a transverse shaft or
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rod 43.  Rigidly secured to the shaft or rod 43
for turning movement therewith are elements
42 and 42 which are designated as cam members,
these being in register with enlarged heads 44
and 44= formed on the pivet pins connecting the
links 36 and 37. The cam members are provided
with projections 45 which co-operate with the
front cover 2 as shown in Fig. 3 to hold the cam
members against movement in the clockwise di-
rection. Each cam member is provided with &
portion 46 or 46= adapted to be engaged by one of
the bushings 35 or 352 as the corresponding con-
tact member moves toward its open circuit posi-
tion. Each cam member is also formed with a
portion 47 adapted to engage the corresponding
enlarged head 44 or 84s on the linkage to break
the toggle relationship between the links 36
and 37.

In order that the action of the transverse rod
43 and the cam members 42 and 422 thereof may
be more clearly understood, let it be assumed
that an abnormal or excess current condition has
been attained in the leg of the circuit in which
the wire terminals 27 and 28+ are connected.
The corresponding bi-metallic latch will have
been deflected and the contact member will have
been released in the manner already fully de-
scribed. Fig. 7 shows the plates {2 of the con-
tact member in an intermediate position and
shows one of the bushings 35 on the contact
member in engagement with the portion 462 of
the corresponding cam member 423, After being
released. the contact member with the parts
thereof moves with considerable force in the
clockwise direction and the bushing 3852 strikes

the portion £6e of the cam member 422, causing '

the said cam member to turn in the counter-
clockwise direction as indicated by the arrow
in Fig.7. The contact member continues to move

to the fully open position as shown in Figs. 5

and 8.

The cam member 82¢ carries with it the shaft
or rod 43 and also the other cam member 42.
The turning of the cam member 42 brings the
portion 47 thereof into engagement with the
head 88 on the toggle links, as shown in Figs. §
and 7, thus overcoming the action of the spring
4{. As shown in Fig. 8, the links 36 and 37 are
thus moved out of their locking relationship and
this leaves the remaining contact member free
to turn in the clockwise direction to open the cir-
cuit, it moving to the position shown in ¥ig. 9.
The breaking of the toggle relationship between
the links 36 and 37 also releases the handle or
operating member ‘30 and leaves it free to turn
in the counterclockwise direction to its open-
circuit position as shown in Fig. 9. '

After the parts have reached their normal
open-circuit position as shown in Fig. 9, the
circuit can again be closed in both legs thereof
by merely moving the handle or operating mem-
ber in clockwise direction to restore the parts
to the positions shown in Fig. 6. B

It will be observed that the construction is such
that each automatically movable contact member
is released. from the control of the operating
member so that the opening of all of the legs
of the circuit takes place even though the handle

. or operating member be held or retained in its

75

closed circuit position. 'The toggle links con-
stitute releasable means normally serving to hold

2,094,868

the operating member in its closed circuit posi-
tion. The operation of the transverse rod or
bar serves independently of the operating mem-
ver and independently of the circuit conditions
to open each leg of the circuit that would other-
wise have remained closed.

What I claim is:

1. In g circuit breaker, the combination of a
movable contact member, and three separately
operable devices for causing movement of the
contact member to open-circuit position which
devices are mechanically connected in tandem
with each other and with the contact member,

. each of the sald three devices being effective for

moving the contact member independently of any
operative movement of either of the other two
said devices. .

2. In a circuit breaker, the combination of &
movable operating member, a movable contact
member, and a mechanical connection between
the operating member and the contact member
normally enabling the former to move the latter
to open and close the circuit, the said mechanical
connection comprising two devices mechanically
connected in tandem and each operable inde-
pendently of the other and independently of the
operating member to cause movement of the con-
tact member to its open-circuit position.

3. In an automatic circuit breaker, the combi-
nation of a movable contact member, and three
separately operable means for causing the move-
ment of the contact member to its open-circuif
position, two of the said means being mechani-
cally operable independently of each other and
the third means being electro-responsively op-
erable independently of the said mechanical

_means upon the attainment of abnormal current

conditions in the circuit. _

4. In an automatic circuit breaker, the combi-
nation of a movable operating member, a movable
contact member biased independently of the op-
erating member toward its open-circuit position,
and a mechanical connection between the oper-
ating member and the contact member normally
enabling the former to move the latter to open
and close the circuit, the said mechanical con-
nection comprising two devices each operable
independently of the other fo render the said
connection ineffective so that the contact mem-
ber may automatically move to its open-circuit
position independently of the operating member,
one of the said devices being electro-responsively
operable independently of the operating member
upon the attainment of.  excess current condi-
tions in the circuit and the other of the said
devices. being mechanically operable independ-
ently of the operating member.

5. In an automatic circuit breaker, the combi-
nation of a movable operating member, a mov-
able contact member, and a mecHanical connec-
tion between the operating member and the con-

tact member normally enabling the former to’
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move the latter to open and close the circuit, the

said mechanical connection comprising two de-

vices each operable independently of the other
to render the said connection ineffective so that
the contact member may move to its open-circuit
position independently of the operating member,
one of the said devices being electro-responsively
operable independently of the operating member
upon the attainment.of excess current conditions
in the cireuit and the other of the said devices
being a pair of toggle links connecting the oper-
ating member with the corresponding electro-
responsively operable device and adapted to be
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mechanically moved out of their toggle relation-
ship independently of the operating member.

6. In an automatic circuit breaker, the combi-

nation of a movable operating member, a mov-
able contact member,.and a mechanical connec-
tion between the operating member and the con-
tact member normally enabling the former to
move the latter to open and close the circuit, the

.said mechanical connection comprising two de-

vices each operable independently of the other to
render the said connection ineffective so that the
contact member may move to its open-circuit po-
sition independently of the operating member,
one of the said devices being a bodily movable bi-
metallic strip connectible in the circuit and sery-
ing in and of itself as a latch which is automati-
cally disengaged independently of the operating
member upon the attalnment of excess current
conditions in the circuit and the other of the
sald devices being a pair of toggle links connect-
ing the operating member with the said latch and
adapted to be mechanically moved out of their
toggle relationship independently of the oper-
ating member. , '

7. In an automatic circuit breaker, the combi-~
nation of a movable operating member, a movable
intermediate actuating member, a movable con-
tact member biased toward its open-circuit posi-~
tion, a mechanical connection normally oper-
ative to enable the actuating member to move the
contact member to open or close the circuit which
mechanical connection includes an electro-re-
sponsive device automatically releasable upon the
aitainment of abnormal current conditions in the
circuit to permit independent circuit-opening
movement of the contact member, and a normally
operative mechanical connection between the op-~
erating member and the actuating member and
adapted to be rendered ineffective so as to permit
the actuating member and the contact member
to move to their open-circuit positions independ-
ently of the operating member and with the con-
tact member remaining in operative connection
‘with the actuating member.

8. In an automatic circuit breaker, the combi-
nation of a movable operating member, a movable
intermediate actuating member, a movable con-
tact member, a mechanical connection normally
operative to enable the actuating member to move
the contact member to open or close the circuit
and adapted to be rendered ineffective so as’ to

permit the contact member to move to its open--

circuit position independently of the actuating
member, a second mechanical connection nor-
mally operative to enable the operating member
to move the actuating member and adapted to be
rendered ineffective so as to permit the actuating
member to move to its open-circuit position inde-
pendently of the operating member, one of the
said mechanical connections including an electro-
responsive device which automatically renders it
ineffective upon the attainment of abnormal cur-
rent conditions in the circuit, and means depend-
ent upon the operation of the said electro-re-
sponsive device in one mechanical connection for
rendering the other mechanical connection in-
effective.

9. In an automatic circuit breaker, the combi-
nation of a movable operating member biased

toward its open-circuit position, a movable inter- -

mediate actuating member, a movable confact
member biased toward its open-circuit position,
o mechanical connection normally operative to
enable the actuating member to move the contact
member to open or close the circuit which me-

)
chanical. connection includes an electro-respon-
sively controlled device automatically releasable
upon the attainment of abnormal current con-
ditions in the circuit to permit independent cir-
cuit-opening movement of the contact member,
and two toggle links normally in toggle relation-
ship and mechanically connecting the operating
member with the actuating member to enable the
former to move the latter, the said two links being
also normally in toggle relationship with the op-
erating member so that the latter is normally
held in its closed-circuit position and the said two
links being movable out of toggle relation with
each other to enable the actuating member and
the contact member to move in unison to their

open-circuit positions independently of the op-

erating member and also to enable the operating
member to automatically move to its open-circuit
position.

10. In an automatic circuit breaker, the com-
bination of two independently movable contact
members having contacts electrically connectible
respectively in two legs of a circuit, two pairs of
devices connected with the respective contact
members and having each device of each palr
adapted to move independently of any operative
movement of any other of the said devices of
either pair and thereby cause movement of the
corresponding contact member to its open-cir-
cuit position, one of the said devices of each pair
being automatically operable electro-responsively
upon the attainment of excess current conditions
in the corresponding leg of the circuit and the
other of the said devices of each pair being me-
chanically operable independently .of the said
electro-responsively operable means, and means
mechanically dependent upon the automatic op-
eration of the said electro-responsive device of
either pair for operating the said mechanically
operable device of the other pair,

11. In an automatic circuit breaker, the com-
bination of two movable contacts electrically
connectible respectively in two legs of a circuif,
a movable operating member, two separate me-
chanical connecting means between the operat-
ing member and the contacts for moving the lat-

ter to open and close the circuit, each of the

said connecting means being releasable inde-
pendently of the other so as to be ineffective and
each including an electro-responsively controlled
device automatically operable to effect such re-
lease upon the attainment of excess current
conditions in the corresponding leg of the circuit,
and means dependent upon the operation of the
said electro-responsively controlled device in
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either mechanical connecting means for effect- .

tng the release of the other mechanical connect-
ing means whereby upon excess current condi-
tions in either leg of ‘the circuit both contacts
are permitted to move to their open-circuit po-
sitions independently of the operating member.

12. In an automatic circuit breaker, the com-
bination of two movable contacts electrically
connectible respectively in two legs of a circuit,
a movable operating member, two separate bodily
movable mechanical connecting means between
the operating member and the contacts for mov-
ing the latter to open and close the circuit, each
of the said connecting means being releasable
independently of the other so as to be ineffective
and each including a bi-metallic thermostatic
strip automatically deflectible to effect such re-
lease upon the attainment of excess current con-
ditions in the corresponding leg of the circuit, and
means dependent upon the deflection of the said
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thermostatic strip in elther mechanical con-
necting means for effecting the release of the
other mechanical connecting means whereby

"~ upon excess current conditions in either leg of

10

the circuit both contacts are permitted to move
to their open-circuit positions independently of
the operating member.

13. In an automatic cireuit breaker, the com-
bination - of two movable contacts electrically
connectible respectively in two legs of a circuit,

- 8 movable operating member, two separate bodily
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movable mechanical connecting means between

the operating member and the contacts for mov- -

ing the latter to open and close the circuit, each
of the said connecting means being réleasable
independently of the other so as to be ineffective
and each including a bi-metallic thermostatic

‘strip automatically defiectible to effect such re-

lease upon the attainment of excess current con-
ditions in the corresponding leg of the circuit
and each also including links normally in toggle
relationship, and means dependent upon the de-
flectioni of the said thermostatic strip in either
mechanical connecting means for moving the
links in the other mechanical connecting means
out of their toggle relationship whereby upon
excess current conditions in either leg of the
circuit both contacts are permitted to move to
their open-circuit positions independently of the
operating member.

i4. In an automatic circuit breaker, the com-
bination of two independently movable contact
members having contacts electrically connectible
respectively in two legs of a circuit, a single
operating member, and two pairs of devices me-
chanically interposed between the operating
member and the respective contact members

and normally enabling the operating member to

move the contact members in unison to open
and close the circuit, the said devices of each pair
being connected in tandem and the said devices
being operable each independently of the other
to cause movement of the corresponding contact
member to its open-circuit positions independ—
ently of the operating member.

15. In an automatic circuit breaker, the com-
bination of two independently movable contact
members having contacts electrically connectible
respectively in two legs of & circuit, a single op-
erating member normally serving to move the
contact members in unison to open and close
the circuit, and two pairs of devices mechanically
connected in tandem between the operating
member and the respective contact members and
having the devices of each pain operable each
independently of the other to cause movement
of the corresponding contact member to its open-
circuit positions independently of the operating
member, one of the said devices of each pair be-
ing automatically operable electro-responsively
upon the attainment of excess current conditions
in the corresponding leg of the circuit and the
other of the said devices of each pair being me-
chanically operable independently of the said
electro-responsively operable device.

16. In an automatic circuit breaker, the com-
bination of two independently movable contact
members having contacts electrically connectible
respectively in two legs of a circuit, a movable

operating member, two separate bodily movable
mechgnical connecting means between the oper-
ating member and the contact members for mov-

ing the latter to open and close the circuit, each -

of the said connecting means being releasable
independently of the other so as to be ineffective
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and each including an electro-responsively con-
trolled device automatically operable to effect
such release upon the attainment of excess cur-
rent conditions in the corresponding leg of the
circuit, and means dependent upon the opération
of the said electro-responsively controlled device
in either mechanical connecting means for ef-
fecting the release of the other mechanical con-
necting means whereby upon excess current in
either leg both contact members are permitted
to move to their open-circuit positions independ-
ently of the operating member. '

17. In an automatic circuit breaker, the com-
bination of two independently movable contact
members having contacts electrically connectible
respectively in two legs of a circuit, a single oper-
ating member normally serving to move the con-
tact members in unison to open and close the
circuit, two pairs of devices mechanically con-
nected in tandem between the operating member
and the respective contact members and having
the devices of each pair operable each independ-
ently of the other to cause movement of the cor-
responding contact member to its open-circuit
positions independently of the operating mem-
ber, one of the said devices of each pair being
automatically operable electro-responsively upon
the attainment of excess current conditions in
the corresponding leg of the circuit and the other
of the said devices of each pair being mechani-
cally operable independently of the said electro-
responsively operable device, and means mechan-
ically dependent upon the operation of the said
electro-responsive device of either pair for oper-
ating the said mechanically operable means of
the other pair 1ndependently of the operating
member.

18. In an automatic circuit breaker the com-
bination of a movable operating member, a plu-
rality of independently movable contact mem-
bers having contacts respectively connectible in
different legs of the circuit and normslly mechan-
ically connected with the operating member for
movement in unison to open or close the circuit,
each of the said movable contact members being
automatically releasable from the operating mem-
ber upon the attainment of abnormal current

"‘conditions in the corresponding leg of the cir-

cuit and thereupon moving automatically to its
open-circuit position independently of the oper-
ating member and independently of any other
contact member, and means adapted to be actu-
ated by any one of the contact members upon
Independent circuit-opening movement thereof
and serving upon being so actuated to release
each remaining contact member from the oper-
ating member to permit automatic circuit-open-
ing movement thereof.

19. In an automatic circuit breaker, the com-
bination of a movable operating member, a plu-

. rality of independently movable contact members

having contacts respectively connectible in dif-
ferent legs of the circuit and normally mechani-
cally connected with the operating member for
movement in unison to open or close the circuit,

-each of the said movable contact members being

automatically releasable from the operating mem-
ber upon the atfainment of abnormal current
conditions in the corresponding leg of the cir-
cuit and thereupon moving automatically to its
open-circuit position independently of the oper-
ating member and independently of any other
contact member, releasable means of the triple
toggle link type serving as the means for relegs-
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ably connecting the contact members with the
operating member, and means adapted to be ac-
tuated by any one of the contact members upon
independent circuit-opening movement thereof
and serving upon being so actuated to move two
of the toggle links out of locking relationship
and thereby permit each remaining contact
member to move to open-circuit position .inde-
pendently of the operating member,

20. In an automatic circuit breaker, the com-
bination of a movable operating member biased
in the circuit-opening direction, a plurality of
independently movable contact members having
contacts respectively connectible in different legs
of the circuit and normally mechanically con-
nected with the operating member for movement

~ in unison to open or close the circuit, each of
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the said movable contact members being auto-
matically releasable from the operating member

upon the attainment of abnormal current condi- -

tions in the corresponding leg of the circuit and
thereupon moving automatically to its open-
circuit position independently of the operating
member and independently of any other contact
imember, and a bar extending transversely of the
contact members and movable by any one of
such members upon independent circuit-opening
movement thereof, the said bar upon being so
moved serving to release each remaining con-
tact member from the operating member to per-
mit automatic circuit-opening movement thereof.

21, In an automatic circuit breaker, the com-
bination of two movable contacts electrically con-
nectible respectively in two legs of a circult, a
movable operating member, two separate me-
chanical connecting means between the operat-
ing member and the contacts for moving the
latter to open and close the circuit, each of the
said connecting means being releasable inde-
pendently of the other so as to be ineffective and
each including an electro-responsively controlled
device automatically operable to effect such re-
lease upon the attainment of excess current con-
ditions in the corresponding leg of the circuit,
means dependent upon the operation of the said
electro-responsively controlled device in either
mechanical connecting means for effecting. the
relegse of the other mechanical connecting means
whereby upon excess current conditions in either
leg of the circuit both contacts are permitted
to move to their open-circuit positions independ-
ently of the operating member, and means de-
pendent upon the release of both of the said

 connecting means for automatically moving the
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operating member from its closed cucuit position
to its open circuit position.

22. In an automatic circuit breaker, the com-
bination of two movable contacts electrically con-
nectible respectively in two legs of a circuit, a
movable operating member, two separate bodily
movable mechanical connecting means between
the operating member and the contacts for mov-
ing the latter to open and close the circuit, each
of the said connecting means being releasable
independently of the other so as to be ineffective
and each including an electro-responsively con-
trolled device automdtically operable to- effect
such release upon the attainment of excess cur-
rent conditions in the corresponding leg of the
circuit, a transverse bar separate from the oper-
ating member and automsatically movable upon
the operation of the said electro-responsively con-
trolled device in either mechanical connecting
means, the said bar serving upon movement to
effect the release of the other mechanical con-

7

necting means whereby upon excess current con-
ditions in either leg of the circuit both contacts
are permitted to move to their open-circuit posi-
tions independently of the operating member, and
means dependent upon the release of both of the
said connecting means for automatically moving
the operating member from its closed circult posi-
tion to its open-circuit position.

23. In an automatic circuit breaker, the com-
bination of a movable operating member biased
in the circuit-opening direction, a plurality of
independently movable contact members having
contacts respectively connectible in different legs
of the circuit and normally mechanically con-
nected with the operating member for movement
in unison to open or close the circuit, each of
the said movable contact members being auto-
matically releasable from the operating member
upon the attainment of abnormal current condi-
tions in the corresponding leg of the circuit and
thereupon moving automatically to its open-cir-
cuit position independently of the operating
member and independently of any other contact
member, releasable means normally serving to
hold the operating member in its closed-circuit
position, and a transverse bar separate from the
operating member and adapted to be moved by
any one of the contact members upon independ-
ent circuit-opening movement thereof, the said
bar serving upon being so moved to release the
holding means and permit the operating mem-
ber and each remaining contact member to move
to thelr open circuit positions.

24, In an automatic circuit breaker, the com-
bination of a movable operating member biased
in the ecircuit-opening direction, a plurality of
independently movable contact members having
contacts respectively connectible in different legs
of the circuit and normally mechanically con-
nected with the operating member for movement
in unison to open or close the circuit, each of the
sald movable contact members being automati-
cally releasable from the operating member upon
the attainment of abnormal current conditions
in the corresponding leg of the circuit and there-
upon moving. automatically to its open-clrcuit
position independently of the operating member
and independently of any other contact mem-
ber, releasable means of the toggle link type nor-
mally serving to hold the operating member In
its closed-circuit position, and a transverse bar
separate from the operating member and adapt-
ed to be moved by any one of the contact mem-

‘bers upon independens circuit-opsening movement

thereof, thie said bar upon being so moved act-
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ing upon the knee of the toggle to thereby break

the toggle and permit the operating member and
each remaining contact member to move to their
open-circuit positions.

25. In an automatic circuit breaker, the com-
bination of & movable operating member biased
in the circuif-opening direction and normally
releasably held in its closed-circuit position, a
plurality. of Independently movable contact
members having contacts respectively connect-
ible in -different legs of the circuit, s plurality
of mechanical connections normally operative to
enable the operating member to move all of the
contact members in unison to open or close the
circuit, each mechanical connection including an
electro-responsive means bodily movable with

‘the corresponding contact member and auto-
. matically releasable upon the attainment of ab-

normal current conditions in the corresponding
leg to permit sufomatic circuit-opening move-
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ment of the corresponding contact member in-
dependently of the operating member and inde-
pendently of any . other contact member, and
means adapted to be actuated by any one of the
eontact members upon independent circuit-open-
ing movement thereof and serving upon being so
actuated to release the operating member and to
thereby permit the said member and each re-
maining contact member to automatically move
to their open-circuit positions,

26. In an automatic circuit breaker, the com-
bination of a movable operating member, & plu-
rality of movable actuating members, & plurslity
of independently movable contact members, &
plurality of mechanical connections normally op-
erative to enable the several actuating members
to move the corresponding contact members to
open or close the circuit, each mechanical con-
nection including an electro-responsive device
automatically releasable upon the attainment of
abnormal “current conditions to permit auto-
matic circuit-opening movement of the corre-
sponding contact member independently of any
other contact member, 8 plurality of releasable
means operatively connecting the operating
member with the respective actuating members,
and means dependent upon the automatic re-
lease of the mechanical connection for any one
of the contact members and thereupon serving
to release the releasable connecting means for
the actuating member corresponding to each re-
maining contact member.

27. In an automatic circuit breaker, the com-
bination of a movable operating member, & plu-
rality of movable actuating members, & plurality
of independently movable contact members, a
plurality of mechanical connections normally op-
erative to enable the several actuating members
to move the corresponding contact members to
open or close the circuit, each mechanical con-
nection including an electro-responsive device
automatically releasable upon the attainment of
abnormal current conditions to permit automatic
circuit-opening movement of the corresponding
contact member independently of any other con-
tact member, a plurality of releasable means op-
eratively connecting the operating member with
the respective actuating members, and means
adapted to be actuated by any one of the contact
members upon independent circuit-opening
movement thereof and serving upon being so
actuated to releasse the releasable connecting
means for the actuating member corresponding
to each remaining contact member.

28. In an eutomatic circuit breaker, the com-
bination of a movable operating member, & plu-
rality of movable actuating members, & plurality
of independently movable contact members, a
plurality of mechanical connections normally op-
erative to enable the several actuating members
to move the corresponding contact members to
open or close the circuit, each mechanical con-
nection including an electro-responsive device au-
tomatically releasable upon the attainment of
abnormal current conditions to permit automatic
circuit-opening movement of the corresponding
contact member independently of any other con-
tact member, a plurality of releasable means op-
eratively connecting the operating member with
the respective actuating members, and a trans-
verse bar separate from the operating member
and adapted to be moved by any one of the con-
tact members upon independent circuit-opening
movement thereof, the said bar serving upon be-
ing so moved to release the releasable connecting
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means for the actuating member corresponding
to each remaining contact member.

29. In an automatic circuit breaker, the com-
bination of a movable operating member, & plu-
rality of movable actuating members, a plurality
of independently movable contact members, a
plurality of mechanical connections normally op-
erative to enable the several actuating members
to move the corresponding contact members to
open or close the circuit, each mechanical con-
nection including an electro-responsive device
automatically releasable upon the attainment of
abnormal current conditions to permit automatic
circuit-opening movement of the corresponding
contact member independently of any other con-
fact member, toggle links operatively connecting
the operating member with the. actuating mem-
bers, the said toggle links being in their locking
relationship when the corresponding actuating
members and . contact members are in their
closed-circuit positions and thus serving to hold
the operating member in its closed-circuit posi-
tion, and means adapted to be actuated by any
one of the contact members upon independent
circuit-opening movement thereof and serving
upon being so actuated to move out of their lock-
ing relationship those toggle links which hold the
operating member in its closed-circuit position.

30. In an automatic circuit breaker, the com-
bination of a movable operating member, a plu-
rality of independently movable actuating mem-
bers, a plurality of independently movable con-
tact members, a plurality of mechanical connec-
tions normally operative to enable the several
actuating members to move the corresponding
contact members to open or close the circuit, each
mechanical connection including an electro-re-
sponsive device automatically releasable upon
the attainment of abnormal current conditions to
permit automatic circuit-opening movement of
the corresponding contact member independently
of any other contact member, a plurality of pairs
of toggele links operatively connecting the operat-
ing member with the respective actuating mem-
bers, the said toggle links of each pair being in
their locking relationship when the correspond-
ing actuating member and contact member are in
their closed-circuit positions and thus serving to
hold the operating member in its closed-circuit
position, and means adapted to be actuated by
any one of the contact members upon independent

‘eircuit-opening movement thereof and serving

upon being so actuated to move out of their lock-
ing relationship those toggle links which hold the
operating member in its closed-circuit position.
31. In an automatic circuit breaker, the com-
bination of & movable operating member, a plu-
rality of independently movable actuating mem-
bers, a plurality of independently movable con-
tact members, a plurality of mechanical con-
nections normally operative to enable the several
actuating members to move the corresponding
contact members to open or close the circuit, each
mechanical connection including an electro-re-
sponsive device automatically releasable upon the
attainment of abnormal current conditions to
permit automatic circult-opening movement of
the corresponding contact member independently
of any other contact member, & plurality of pairs
of toggle links operatively connecting the operat-
ing member with the respective actuating mem-
bers, the said toggle links of each pair being in
their locking relationship when the corresponding
actuating member and contact' member are in
their closed-circuit position and thus serving to
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hold the operating member in its closed-circuit
position, and a transverse bar separate from the
operating member and adapted to be moved by
any one of the contact members upon independent
circuit-opening movement thereof, the said bar
serving upon being so moved to move out of their
locking relationship those toggle links which hold
the operating member in its closed-circuit posi-
tion. :

32. In an automatic circuit breaker, the com-

bination of a movable operating member, a plu-

rality of independently movable actuating mem-
bers, a plurality of independently movable con-
tact members, a plurality of mechanical connec-
tions normally operative to enable the several
actuating members to move the corresponding
contact members to open or close the circuit, each
mechanical connection including an electro-re-
sponsive device automatically releasable upon the
attainment of abnormal current conditions to
permit automatic circuit-opening movement of

o

the corresponding contact member independently
of any other contact member, a plurality of pairs
of toggle links operatively connecting the oper-
ating member with the respective actuating mem-
bers, the said toggle links of each pair being in
their locking relationship when the correspond-
ing actuating member and contact member are
in their closed-circuit position and thus serving
to hold the operating member in its closed-circuit
position, a transverse rotatable rod, and a plu-

rality of cam members rigidly secured to the rod

for rotating it, each cam member having a por-
tion positioned to be engaged and moved by a
corresponding contact member upon independent
circuit-opening movement thereof and each cam
member also having a portion positioned to en-
gage the corresponding toggle links to move them
out of locking relationship when the rod is moved
by reason of the circuit-opening movement of any
contact member. )
: JOSEPH SACHS.
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