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Louis W. Cole, New York, N, Y., assignor to Fed-

eral Electric Products Company, N ewark, N,

J.,

a corporation of Delaware

Continuation of application Serial No. 186,013,
September 21, 1950, This application Septem-

ber 6, 1952, Serial No. 308

22 Claims.
1

The present inventicn relates to multi-pole
circuit breakers and to tripping devices therefor.
More particularly, the invention is concerned
with a multi-pole circuit breaker which can be
manually opened and closed and which is also
opened automatically at all of the poles upon
the occurrence of an overload in the circuit at
any one of the poles.

The primary object of the present invention
is the provision of a multi-pole circuit breaker
formed of a plurality of single pole circuit break-
ers of standard construction and provided with
a tripping device of novel construction for trip-
ping all of the poles thereof upon the occur-
rence of an overload or other abnormal condi-
tion in the cireuit of one of the poles thereof.

The above and other objects, features and ad-
vantages of the present invention will be more
fully understood from the following description
considered in connection with the accompanying
illustrative drawings.

In the drawings:

Fig. 1 is a side view of a multi-pole cireuit
breaker according to the present invention;

Fig. 2 is an end view of the circuit breaker as
Seen from the line 2—2 of Fig, 1 ;

Fig. 3 is a top view of the circuit breaker;

Fig. 4 is a view similar to Fig. 1 with the cover
removed showing the circuit breaker in the closed
condition thereof;

Fig. B is a partial sectional view taken on the
line 5—8 of Fig. 4;

Fig. 6 is a sectional view taken on the line 6—=6
of Fig, 4;

Fig. 7 is a partial sectional view taken on the
line T—7 of Fig, 4;

Fig. 8 is a partial sectional view taken on the
line 8—8 of Fig, 4; and

Fig. 9 is a fragmentary view similar to Fig. 4
showing the eireuit breaker in the tripped con-
dition thereof.

Referring now to the drawings in detail, the
multi-pole circuit breaker {0 of the present in-
vention is here shown as comprising the com-
panion single-pole circuit breakers | 2, 14 and (5.
The circuit breaker mechanism for each of said
single pole circuit breakers is contained within
2 casing or housing 18 formed by a body part 20
and a cover or closure part 22 therefor. Each
cf said parts is formed, preferably by a molding
operation, from a suitable insulating material
such as, for example, “Bakelite.” The housing
parts are secured together in any suitable man-
ner, such as by means of the screws 24 and the
nuts 25.
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Contained within each housing 18 is a sta-
tionary contact 2§ carried by a terminal mem-
ber 28, and a movable contact member 30 pro-
vided with a contact 32 engageable and disen-
gageable with said stationary contact. Said
movable contact member is mounted for pivotal
movement in a manuslly operable member, here
shown as the insulated handle 34. A generally
U-shaped actuating member 36 is mounted at one
end thereof, for pivotal movement on the pivot
pin 38, a spring 39 being connected between said
movable member 38 and said member 26 to form
a togele arrangement therewith, as is hereinafter
described in detail, said actuating member and
spring constituting an operating mechanism for
the movable contact memher. At its free end
said actuator 36 is provided with a portion 37
in normally latched enzagement with g flexable
latch member 40, preferably formed of spring
metal and provided at one end thereof with a
bart 42. Said member 40, at the other end there-
of, is bodily carried by and is secured in any suit-
able manner to a thermostat element 44, here
shown as a flexible bi-metallic strip. Lateh
member 40 and element 44 together constitute a
trip device, as hereinafter described. Said mem-
ber 44 is electrically connected to the movable
contact member 30 hy the flexible conductor 45,
one end of said bi-metallic strip being mounted
on the terminal member 48 and the free end
thereof abutting said part 42.

Pursuant to the present invention, provision
is made for tripping all of the poles of the cir-
cuit breaker {9 upon the tripping of any one pole
thereof. In this connection, it will be under-
stood that upon the passage of a predetermined
current through the thermostat 44, said thermo-
stat will flex in the direction of the arrow A in
Fig. 4 to move part 42 in said direction. Said
movement will carry the flexible member 48 in
the direction of the arrow for unlaiching the
latter from member 36. Upon said unlatching,
the actuator 26, under the tension of the afore-
mentioned toggle, which is overcentered, as illus-
trated in Fig. 4, pivots in a clockwise direction,
viewing Fig. 4, to reverse the toggle whereupon
the movable contact member 38 is pivoted in a
counter-clockwise direction for disengaging con-
tact 32 from contact 25, the circuit breaker mech-
anism assuming the tripped position illustrated
in Fig. 9.

In order to provide for the tripping of all of
the poles of the circuit breaker {6 upcn the
tripping of one of the poles thereof, there is pro-
vided, for each pole of the circuit breaker i0, a
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tripping element B8, As here shown, the trip-
ping element 58 is preferably formed of a suit-
able insulating material and comprises a gen-
erally cylindrical body portion 52 (Fig. 8) which
is mounted for rotation in the casing {8. Re-
ferring now specifically to the casing of the single
pole circuit breaker 12, it will be seen that the
cover 22 thereof is provided with a bearing re-
cess 54 (Fig. 6) for the end 58 of the tripping ele-
ment 58. The companion casing part 28 is pro-
vided with a bearing aperture 58 in registry with
said bearing recess 58, and the end 89 of the
tripping element extends through said aperture.
1t will be noted that the end 56 is provided with
g slotted portion §2 and that the end 83 is pro-
vided with an axially extending portion 84, the
purpose of which is hersinafter described. The
tripping element B2 is also provided, adjacent
the end 56 thereof, with an integral upwardly
extending portion 686 provided with the cam
forming marginal edge 68 and with the depend-
ent intermediate finger portion 74.

As illustrated in Fig. 4, in the circuit closed
condition of the circuit breaker the tripping ele-
ment 58 is in set position wherein the finger por-
tion 18 is inclined forwardly of the axis of body
portion 52 to abut the lower end of the flexible
latch member 43, and the upwardly extending
portion 86 is inclined rearwardly of said axis.
The aforementioned pivotally mounted actuator
35 is provided with a laterally offset portion 12
(Figs. 6 and 8) in engagement with the cam sur-
face portion 68 of said portion 8. Upon the trip-
ping of one of the circuit breaker mechanisms, as
previously described, the actuator 36 is pivoted in
s clockwise direction from the retracted latched
disposition thereof and the portion 72 thereof
moves downwardly along the cam surface 68 to
rotate the tripping element §8 in a counterclock-
wise direction from its set position, viewing Fig.
4, whereupon the depending portion 19 is rotated
in a direction forwardly and upwardly from its
set position. As illustrated in Fig. 6, the indi-
vidual tripping element 59 in each of the circuit
breakers {2, {4, and 16, respectively, are joined
for unitary operation and together comprise the
tripping member 5i. More specifically, it will
be noted that the extending portion 64 of the
tripping element in circuit breaker {2 extends
into the casing of circuit breaker {4 and is posi-
tioned in the slot 62 of the tripping element 50
in said eireuit breaker {4. It will be noted that
said circuit breaker {4 is provided with aligned
apertures 14 and 16 in the cover and body por-
tions, respectively thereof, the slotted portion 62
of its tripping element extending into aperture
74 and the end portion 68 thereof extending
through said bearing aperture 78 info the bear-
ing aperture 78 provided in the cover of circuit
kreaker 1§, the extending portion 64 of the latter
portion 88 being positioned in the slot 62 of the
tripping element 59 in the circuit breaker i6. The
other end of said latter ftripping element is
mounied for rotation in the bearing recess 38
provided in the body portion of circuit breaker
16 in registry with the bearing aperture 18 there-
of. Trom the above, it will be apparent that all
three tripping elements 58 are mounted for con-
joint and simultaneous rotation, together con-
stituting said tripping member &i.

Upon the tripping of any one pole of the circuit
breaker if upon the occurrence of a predeter~
mined current in the circuit of said pole, the
portion 66 of the companion tripping element 50
is rotated rearwardly of the position illustrated
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in Fig. 4 by portion 12 of the companion actuator
3§ whereby to rotate said tripping member 51 in
a counter-clockwise direction. As a result of said
rotation, the portion 10, in the untripped circuit
breakers, move from the position illustrated in
Fig. 4 to the position llustrated in Fig. & whereby
to move the companion latch members 48 to said
latter position for disengaging said latch mem-
pers from the companion latching portions 37
for actuating the toggles of said untripped cir-
cuit breakers, respectively, to disengage the com-
panion movable contacts from the stationary
contacts thereof.

+ will be noted that, in said tripped condition,
the portions 72 of members 35 prevent the com-
panion tripping devices 58 from rotating in a
clockwise direction, the portions €8 thereof being
in abutment with raised detent portions 82, re-
spectively, of the casings. It will also be noted
thai the depending portions 18 have moved the
companion flexible members 48 sufficiently to
disengage the respective parts 42 from the com-
panion thermostat element 44.

in order to reset the circuit breaker 198, after
the tripping thereof, the handle 34 in each cas-
ing 18 is rotated in a clockwise direction, from
the position illustrated in Fig. 9, whereupon a de-
pending portion 84 thereof, which abuts a later-
ally extending pin 86 provided in actuator 33,
moves said pin for pivoting the actuator in a
counter-clockwise direction about its pivoi 38,
until the latching portion 37 reengages the laich
member 2. It will be noted that said latch mem-
ber is provided with a latch part 87, which co-
operates with said portion 37 to latch the actu-
ator. Upon said rotation of member 35, the part
7% thereof releases the portion 6% of the tripping
element 58 which is freed for rotation in a clock-
wise direction, viewing Fig. 9, the flexible mem-
ber 48 pressing against the depending portion 10
to effect said rotation. Since all of the handles
are mounted for conjoint movement, as described
below, all of the tripping elements are refurned
simultaneously to the position thereof illustrated
in Fig. 4. The handles are then moved to the
position illustrated in Fig. 4 to reengage the mov-
able contacts and the stationary contacts, as
hereinafter described.

Referring now to the individual circuit breaker
mechanisms in greater detail, it will be noted that
each handle 84 is provided with the pivot portions
8% (Fig. 5) mounted in the aligned bearing re-
cesses 22 provided in the companion casing, said
handle extending through the opening 84 pro-
vided therefor in said casing. The handle 34 is
provided with the aforementioned spaced de-
pending portions 84, each provided with a bear-
ing portion 95 (Fig. 9), and being spaced there-
above as at 88 (Fig. 5). 'The movable contact
member 32 is provided with the bifurcations 28
which are mounted for pivotal movement in said
porticns 98, respectively, the free ends 16§ of said
bifurcations abubiing the apex 18! (Fig. 9)
formed in said bearing portions 88, respectively,
whereby the member 32 is mounied for pivotal
movement in said handle. The hight (82 of the
U-shaped actuator 35 extends into the space 96
between the handle portions 84, the previously
mentioned coil spring 39 having one end thereof
secured in the movable contact member as ai
{04, the other end thersof being secured in said
portion 182 25 at {06. It will be noted that said
spring is disposed for mevement between the por-
tions 98 of the movable contact member and
forms a toggle therewith, said spring ends consti-
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tuting the outer centers of said toggle and the
ends 100 of the movable contact member consti-
tuting the intermediate center of said toggle. As
llustrated in Pig. 4, the toggle is over-centered
in the closed condition of the circuit breaker in
a direction for biasing the actuator 35 for clock-
wise rotation, said toggle also biasing the mov-
able contact member 39 into firm engagement
with the stationary contact 26. Upon the previ-
ously described movement of flexible latch mem-
ber 40 for moving latch portion 871 thereof out
of engagement with the actuator, the toggle is
effective to rotate the actuator in a clockwise
direction whereupon the toggle center, consti-
tuted by the end 106 of spring 39 secured in said
actuator, is carried beyond the intermediate tog-
gle center and the latter is thereupon carried into
the position illustrated in Fig. 9 for overcentering
the toggle in the opposite direction, with g snap
action, for disengaging the contact 32 from the
contact 28.

Provision is made for commencing the disen-
gagement of said contacts before said snap ac-
tion of the toggle. In this connection, there is
provided a pivoted cam member 108 which is piv-
otally mounted on a pin {10 secured in the casing.
Member (68 is provided with an interior groove
112 having the groove portion 114 and the groove
portion (16 laterally offset therefrom. In addi-
tion, said member (03 is provided with the de-
pending portion {18. Member 36 is provided, ad-
jacent the pivoted end thereof, with the shoul-
dered pin 120 (Fig, 7), the free end {22 thereof
extending into groove portion (18 in the circuit
closed condition, as in Fig. 4. Upon the tripping
of the circuit breaker mechanism and the re-
sultant clockwise rotation of actuator 3§, as
breviously described, end portion {22 is carried
thereby out of groove bortion 116 and into groove
portion (14 for pivotally moving member 108, in
a counter-clockwise direction, the depending por-
tion {18 thereof being moved against the movable
contact member 30 and moving the latter out of
engagement with the contact 26 before the col-
lapse of the toggle, as previously described.

The thermal current responsive member 44 is
operable not only in response to the heating ef-
fect of the current passing therethrough, but is
operable also under the control of electro-mag-
netic means for effecting disengagement of the
latch member 48 carried thereby from the actu-
ator member 36, and the arrangement is prefer-
ably such that, as here shown, the electro-mag-
netic means is energized by the current which
passes through the thermal current responsive
member 44. For this burpose, an electro-mag-
netic member 124 is mounted on member 44 near
the free end thereof and a companion armature
126 is mounted on the flexible member 49 being
disposed in spaced confronting relation to elec-
tro-magnetic member {24, Tt will be noted that
upon the occurrence of an overload in excess of
that for which the eircuit breaker is designed to
open under the control of the thermal member 44,
by the flexing of the latier in response to the
heating thereof whereby to carry latch member
40 out of engagement with actuator 36, the elec-
tro-magnetic device is operable instantaneously
to effect disengagement of portion 87 of member
40 from latching portion 37. It will be under-
stood that upon the occurrence of such excess
overload, the magnetic attraction vetween mem-
bers 124 and 126 results in the deflection of latch
member 40 for disengaging the latter from the
companion portion 37 of member 36, and in this
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connection it will be understood that since mem-
ber 40 is flexible to g much greater extent than
member 44 which carries member 124, member
126 is movable by magnetic attraction toward
member 124, thus deflecting or unlatching mem-
ber 40 from the companion member 3§.

To provide for simultaneously resetting of all
the poles of the circuit breaker 18, the handles 34
thereof are interconnected by the channel bridg-
ing member (28. Upon the tripping of the ejr-
cuit breaker (0, the bridging member 128 and
the handles 34 thereof assume the position indi-
cated in PFig, 9. By moving the bridging mem-
ber forwardly thereof, the previously described
depending portions 84 move the aforementioned
pins 86 for rotating the members 36 from the
position illustrated in Fig. 9 to the position il-
lustrated in Fig. 4 wherein they are in engage-
ment with the companion flexible members 40,
as previously described. The bridging member
(28 is then moved rearwardly to the position
indicated in Fig. 4 for oversetting the toggle
mechanisms and for engaging the movable con-
tacts 32 with.the stationary contacts 28, respec-
tively.

As here shown, the circuit breakers are mount-
ed in laterally disposed relation upon the insu-
lated mounting plate 30, Said plate is provided
at the opposing ends thereof with the aligned
hook elements (32, the elements at one end of
the mounting plate being in registry with the
companion elements 132, respectively, at the
other end thereof. Each hooked element is re-
movably secured to the plate by a screw 134, The
housing 18 of each of the circuit breakers is
provided, at each end thereof, with a recessed
portion 136, respectively, for receiving a hooked
clement {32 for releasably mounting the circuit
breakers on plate 133.

This application is o continuation of my aban-
doned application, Serial Number 186,013 filed
September 21, 1950.

While I have shown and deseribed the pre-
ferred embodiment of my invention, it will be
understood that various changes may be made in
the present invention without departing from
the underlying idea or principles of the inven-
tion within the scepe of the appended claims.

Having thus described my invention, what I
claim and desire to secure by Letters Patent is:

1. A multi-pole cireuit breaker having at each
pole thereof g circuit breaker mechanism inde-
pendently operable upon the gecur rence of prede-
termined current in the cireuit thereof to open
said eircuit and g tripping elemant associated
with said mechanism, said circuit breaker mech-
anism comprising a movable contzct member, an
operating mechanism therefor ani a trip device
operable to latch said operating mechanism in
circuit-closed condition and to uniatch the same
for operating said movable member to circyit-
open condition upon said occurrence, said trip-
ping element being mounted independently of
said operating mechanism and trip device, said
element having means operable upon the trip-
ping of its associated circuit~breaker mechanism
to operate the tripping element at another pole
to trip the circuit breaker mechanism thereof,
and said tripping element at said other pole hay-
ing means operable upon the tripping of its asso-
ciated circuit breaker mechanism to trip the cir-
cuit breaker mechanism of said first mentioned
element, each of said tripping elements being dis-
posed for operation by the operating mechanism
of its associated circuit breaker mechanism, re-
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spectively, when said associated operating mech-
anism, respectively, is unlatched frora the trip
device thereof whereby to effect the operation of
said other tripping element.

2. A multi-pole eircuit breaker having at each
pole thereof a circuit kreaker rechanism inde-
pendently operakle upcn the occurrsnce of prede-
termined current in the cireuit thereof to open
said circuit and a tripping element associated
with said mechanism, said circuit breaker mech-
anism comprising a movakle contact member, an
operating mechanism therefor and a trip device
operable to latch said operating mechanism in
circuit-closed condition and to unlatch the same
for operating said movable memper to circuit~
open condition upon said oceurrence, said trip-
ping element being mounted independently of said
operating mechanism and trip device, =aig ele-
ment having means operable upen the tripping of
its associated circuit-breaker mechanism to op-
erate the tripping elements at the other poles to
trip the ecircuit breaker mechanisms associated
therewith, respectively, and said latter tripping
elements each having means cperable, upon the
tripping of the circuit-breaker mechanism as~
sociated therewith, respeciively, to operate the
tripping elements at the other poles, to trip the
circuit breaker mechanisms of said other poies,
each of said tripping elements being disposed in
the path of movement of its associated operating
meehanism for movement thereby when said as-
sociated operating mechanism is unlatched Ifrom

the trip device thereof whereby to effect the oper-

ation of said other tripping elements.

3. A multi-pole circuit breaker having at each
pole thereof s circuit breaker mechanism inde-
pendently operable upon the occurrence of pre-
determined current in the cireuit thersof to
open said circuit and a tripping element asso-
ciated with said mechanism, said circuit breaker
mechanism comprising a movable contact mem-
ber, an operating mechanism therefor and a trip
device opersble to latch said operating mecha-
nism in circuit-closed condition and to unlatch
the same for operating said movable member to
circuit-open condition upon said cccurence, said
tripping element being mounted independently of
said operating mechanism and trip device, sald
element having means operable upon the tripping
of its associated circuit breaker mechanism to
operate the tripping elements at the other poles
to trip the circuit breaker mechanisms associated
therewith, respectively, and said latter tripping
elements each having means operable, upon the
tripping of the circuit breaker mechanism asso-
ciated therewith, respectively, to operate the trip-
ping elements at the other poles, to trip the cir-
cuit breaker mechanisms of said other poles, each
of said tripping elements being disposed for oper-
ation by the operating mechanism of its associated
circuit breaker mechanism when said associated
operating mechanism is unlatched from the trip
device thereof whereby to effect the operation of
said other tripping elements, and said means
being rotary means extending between said poles
and provided with said tripping elements each in
juxtaposition to its asscciated operating mecha-
nism.

4. Tn o multi-pole circuit breaker having at
each pole thereof a circuit breaker mechanism
independently operable upon the occurrence of
predetermined current in the circuit thereof to
open said circuit, said circuit breaker mechanism
comprising & movable contact member, actuating
means therefor and a trip device operable to latch
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said actuating means in circuit-closed condition
and to unlatch the same for operating said mov-
able member to circuit-open condition upon said
occurrence; the combination with said actuating
means and trip device of a tripping element dis-
posed in the path of movement of said actuating
means for operation thereby upon the unlatching
thereof, said tripping element having means to
operate a similar element in a circuit breaker at
a companion pole to trip the circuit-breaker
mechanism of the latter in response to the trip-
ping of circuit breaker mechanism associated with
said first mentioned element.

5. In 3 multi-pole circuit breaker having at
each pole thereof a circuit breaker mechanism
independently operable upon the occurrence of
predetermined current in the circuit thereof to
open said circuit, said circuit breaker mechanism
comprising a movable contact member, an oper-
ating mechanism therefor and a trip device op-
erable to latch said operating mechanism in cir-
cuit-closed condition and to unlatch the same
for operating said movable member to circuit-
open condition upon said occurrence; the com-
pination with saiq operating mechanism and trip
device of a tripping element mounted independ-
ently thereof and disposed in the path of move-
ment of the operating mechanism for operation
thereby upon the unlatching thereof, said trip-
ping element having means {o operate a similar
element in a circuit breaker at a companion pole
to trip the circuit-breaker mechanism of the lat-
ter in response o the tripping of eircuit breaker
mechanism associated with said first mentioned
clement, said tripping element being provided
with angularly related parts, one of said parts
being engaged by said operating mechanism to
rotate said tripping element, and the other of
said parts engaging said trip device for moving
the latter in a direction to unlatch said operating
mechanism.

6. Tn a multi-pole circuit breaker having at
each pole thereof a circuit breaker mechanism in-
dependently operable upon the occurrence of pre-
determined current in the circuit thereof to open
said cireuit, said circuit breaker mechanism com-
prising a movable contact member, an operating
mechanism therefor and a trip device operable to
latch said operating mechanism in circuit-closed
condition and to unlatch the same for operating
said movable member to circuit-open condition
upon said occurrence; the combination with said
operating mechanism and trip device of a trip-
ping element mounted independently thereof and
disposed in the path of movement of the operat-
ing mechanism for operation thereby upon the
unlatching thereof, said tripping element having
means Lo operate a similar element in a circuit
breaker at a companion pole to trip the circuit-
breaker mechanism. of the latter in response to
the tripping of circuit breaker mechanism asso-
ciated with said first mentioned element, said
tripping element haviug provision for the releas-
able securement thereof to said similar element
for effecting said operation of the latter.

7. A single-pole circuit breaker adapted for use
with a similar circuit breaker to constitute a
multi-pole circuit breaker, each of said single-
pole circuit breakers being a self-contained in-
dependently operable unit provided with a cir-
cuit-breaker mechanism independently trippable
upon the oceurrence of predetermined current in
the circuit thereof, said circuit-breaker mecha-
nism comprising a movable contact member, an
operating mechanism therefor and a trip device
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operable to latch said operating mechanism in
circuit-closed condition and to unlatch the same
for operating said movable member to circuit-
open condition upon said occurrence, said single-
pole circuit breaker being provided with a trip-~
ping element mounted therein independently of
the operating mechanism and trip device thereof,
said element having means to operate a similar
element in the companion circuit breaker to trip
the circuit-breaker mechanism of the latter in
response to the tripping of the circuit breaker
mechanism associated with said first mentioned
element, and said means providing for operation
of its associated tripping element by said similar
element, upon the tripping of the circuit-breaker
mechanism of the latter, to trip the circuit-
breaker mechanism of said single-pole circuit
breaker.

8. A single-pole circuit breaker adapted for use
with a similar circuit breaker to constitute a
multi-pole circuit breaker, each of said single-
bole circuit breakers being a self-contained inde-
bendently operable unit provided with a circuit-
breaker mechanism independently trippable upon
the occurrence of predetermined current in the
circuit thereof, said circuit-breaker mechanism
comprising a movable contact member, an oper-
ating mechanism therefor and a trip device oper-
able to lateh said operating mechanism in circuit-
closed condition and to unlatch the same for
operating said movable member to circuit-open
condition upon said cccurrence, said single-pole
circuit breaker being provided with a tripping
element mounted therein independently of the
operating mechanism and trip device thereof, said
element having means to releasably unite said
element with a similar element in the other
single-pole circuit breaker for operating said sim-
ilar element to trip the circuit-breaker mech-
anism of the latter in response to the tripping of
the circuit breaker mechanism associated with
said first mentioned element, and said means pro-
viding for operation of its associated tripping
element by said similar element, upon the tripping
of the circuit-breaker mechanism of the latter, to
trip the circuit-breaker mechanism of said single-
pole circuit breaker.

9. A multi-pole circuit breaker comprising at
least a pair of single-pole circuit breakers each of
which is a self-contained independently operable
unit provided with g circuit-breaker mechanism
independently trippable upon. the oceurrence of
predetermined current in the circuit thereof, said
circuit~breaker mechanism comprising a movable
contact member, an operating mechanism there-
for and a trip device operable to latch said operat-
ing mechanism in circuit-closed condition and to
unlatch the same for operating said movable
member to circuit-open condition upon said oc-
currence, each of said units being provided with
a tripping element mounted therein independ-
ently of the operating mechanism and trip device
thereof, said element having means operable,
upon the tripping of the circuit-breaker mecha-
nism thereof, to operate the tripping element in
the companion unit to trip the ecircuit-breaker
mechanism of the latter, and said tripping ele~
ment of the companion unit having means oper-
able, upon the tripping of the circuit breaker
mechanism of the latter, to operate said first
mentioned element to trip the circuit breaker
mechanism thereof,

10. A multi-pole circuit-breaker comprising a
plurality of self-contained and independently op-

erable single-pole circuit-breaker units, each unit
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being provided with a eircuit-breaker mechanism
which comprises a movable contact member, an
operating mechanism therefor and a trip device
operable to latch said operating mechanism in
circuit-closed condition and to unlatch the same
for operating said movable member to cireuit-
open condition upon the oceurrence of predeter-
mined current in the circuit thereof, ang a trip-
ping element provided in each unit and mounted
therein independently of the operating mecha-
nism and trip device thereof, said tripping ele-
ment having means operable in response to the
tripping of its circuit-breaker mechanism to oper-
ate the tripping elements in the companion units
to trip the circuit-breaker mechanisms of the
latter, and said latter tripping elements each hav-
ing means operable, upon the tripping of its asso-
ciated circuit breaker mechanism, to operate the
tripping elements of the other units to trip the
associated circuit breaker mechanism, respec-
tively, thereof.

11. A single-pole circuit breaker adapted for
use with a similar circuit breaker to constitute a
multi-pole circuit breaker, each of said single-
pole circuit breakers being a self-contained inde-
bendently operable unit provided with a circuit-
breaker mechanism independently trippable upon
the occurrence of predetermined current in the
circuit thereof, said circuit-breaker mechanism
comprising a movable contact member, an oper-
ating mechanism therefor and a trip device oper-
able to latch saig operating mechanism in eir-
cuit-closed condition and to unlatch the same for
operating said movable member to circuit-open
condition upon said occurrence, said single-pole
circuit breaker being provided with a tripping
element mounted therein independently of the
operating mechanism and trip device thereof, said
element having means to operate a similar ele-
ment in the companion circuit breaker to trip the
circuit-breaker mechanism of the latter in re-
sponse to the tripping of the circuit breaker
mechanism associateq with said first mentioned
element, and said means providing for operation
of its associated tripping element by said similar
element, upon the tripping of the circuit-breaker
mechanism of the latter, to trip the circuit-
breaker mechanism of said single-pole circuit
breaker, said tripping element being disposed in
the path of movement of said operating mecha-
hism for movement thereby when said operating
mechanism is unlatched from the trip device
thereof to effect said operation of said similar
element.

12. A multi-pole eircuit breaker comprising at
least a pair of single-pole circuit breakers each
of which is g self~containeq independently oper-
able unit provided with a circuit-breaker mech-
anism independently trippable upon the occur-
rence of predetermined current in the circuit
thereof, said circuit-breaker mechanism compris-
ing a movable contact member, an operating
mechanism therefor and a trip device operable to
lateh said operating mechanism in cireuit-closed
condition and to unlatch the same for operating
said movable member to circuit-open condition
upon said occurrence, each of said units being
provided with a tripping element mounted therein
independently of the operating mechanism and
trip device thereof, said element having means
operable, upon the tripping of the circuit-breaker
mechanism thereof, to operate the tripping ele-
ment in the companion unit to trip the circuit-
breaker mechanism of the latter, and said trip-
ping element of the companion unit having means
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operable, upon the tripping of the circuit breaker
mechanism of the latter, to operate said first
mentioned element to trip the circuit breaker
mechanism thereof, said tripping elements being
releasably united and being mounted for rotation
in their respective units, each element having
angularly related portions one of which is dis-
posed in the path of movement of the operating
mechanism of its unit for movement thereby
when said operating mechanism is unlatched by
its trip device, the other portion abutting its trip
device for moving the latter in a direction to un-
latch its operating mechanism, whereby, upon
the t{ripping of one of said circuit-breaker mech-
anisms, the tripping element thereof will be ro-
tated by the operating mechanism thereof and
rotate the tripping element in the other unit so
that said other portion in the other unit will effect
the unlatching of the operating mechanism
thereof.

13. A single-pole circuit breaker adapted for
use with a similar circuit breaker to constitute
a multi-pole circuit breaker, each of said single
pole circuit breakers being a self-contained in-
dependently operable unit provided with a cir-
cuit-breaker mechanism independently trippable
upon the occurrence of predetermined current in
the circuit thereof, said circuit-breaker mech-
anism comprising a movable contact member,
an operating mechanism thersefor and a trip
device operable to lateh said operating mech-
anism in eircuit-closed condition and to unlatch
the same for operating said movable member to
circuit-open condition upon said occurrence,

said single-pole circuit breaker being provided

with a tripping element mounted therein inde-
pendently of the operating mechanism and trip
device thereof, said element having means to
operate a similar element in the companion
circuit breaker to trip the circuit-breaker mech-
anism of the latter in response to the tripping
of the circuit breaker mechanism asscciated with
said first mentioned element, and said means
providing for operation of its associated tripping
element by said similar element, upon the trip-
ping of the circuit breaker mechanism of the
latter, to trip the circuit breaker mechanism of
said single-pole circuit breaker, said tripping
element being disposed in the path of move-
ment of said operating mechanism for move~
ment thereby when said operating mechanism is
unlatched from the trip device thereof to eflect
said operation of sald similar element, said
operating mechanism having a laterally extend-
ing part in engagement with said tripping ele-
ment to effect the movement thereof.

14, In a single-pole circuit breaker adapted
for use with a similar circuit breaker to con-
stitute a multi-pole circuit breaker, each of said
single-pole circuit breakers being a self-con-
tained independenily operable unit provided
with a circuit-breaker mechanism independently
trippable upon the occurrence of predefermined
current in the circuit thereof, and said circuit-
breaker mechanism comprising a movable con-
tact member, an operating mechanism therefor
and a trip device operable to latch said operat-
ing mechanism in circuit-closed condition and
to unlatch the same for operating said movable
member to circuit-open condition upon said oc-
currence; the combination with said operating
mechanism and trip device of a tripping ele-
ment mounted independently thereof and dis-
posed in the path of movement of the operating
mechanism for operation thereby upon the un-
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12 :
latching thereof, said tripping element having
means to operate a similar element in the com-
panion circuit breaker to trip the circuit-breaker
mechanism of the latter in response to the trip-
ping of the circuit breaker mechanism associated
with said first mentioned element.

15. In 8 single-pole circuit breaker adapted
for use with a similar circuit breaker to con-
stitute a multi-pole circuit breaker, each of said
single-pole circuit breakers being a self-con-
tained independently operable wunit provided
with a circuit-breaker mechanism independently
trippable upon the occurrence of predetermined
current in the circuit thereof, and said circuit-
breaker mechanism comprising a movable con-
tact member, an operating mechanism therefor
and a trip device operable to latch said operat-
ing mechanism in circuit-closed condition and
to unlatch the same for operating said movable
member o circuit-open condition upon said oc-
currence; the combination with said operating
mechanism and trip device of a tripping ele-
ment mounted independently thereof and dis-
posed in the path of movement of the operating
mechanism. upon the unlatching thereof, said
tripping element having means to operate a
similar element in the companion circuit breaker
to trip the circuit-breaker mechanism of the
latter in response to the tripping of the cir-
cuit breaker mechanism associated with said first
mentioned element, said tripping elemen$ being
provided with angularly related parts, one of said
parts being engaged by said operaiing mech-
anism to rotate said tripping element, and the
other of said parts engaging said trip device
for moving the latter in a direction to unlatch
said operating mechanism.

15. A multi-pole circuit breaker having at
each pole thereof a circuit breaker mechanism
independently operable upon the occurrence of
predetermined current in the circuit thereof to
open said circuit, each of said mechanisms com-
prising a movable contact mermber, an actuator
means operatively connected to said movable
contact member and a latching means for latch-
ing its associated actuator means in circuit-
closed disposition thereof and for releasing the
same for operating said movable member to
circuit-open condition upon said occurrence,
and means operatively common to all poles of
said circuit breaker and disposed for operation
by a released actuator means upon said occur-
rence in the associated circuit of said released
actuator means for operating the circuit-breaker
mechanism at & companion pole to the cireuit-
open condition therect.

17. A multi-pole circuit breaker having at
each pole thereof a circuit breaker mechanism
independently operable upon the occurrence of
predetermined current in the circuit thereof to
open said circuit, each of said mechanisms com-
prising a movable contact member, an actuator
means operatively connected to said movable
contact member and-a latching means for latch-
ing its associated actuator means in circuit-
closed disposition thereof and for releasing the
same for operating said movakle member to cir-
cuit-open condition upon said occurrence, said
actuator means including a pivotally mounted
member releasably restrained by said latching
means from movement to circuit-open dispssi-
tion thereof, and means extending between the
poles of said circuit breaker, said latter means
being disposed in the path of movement of the
pivotally mounted member at each pole for op-
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eration by a released member upon said occur-
rence in the associated eircuit for operating the
circuit breaker mechanism at a companion pole
to the circuit-open condition thereof.

18. A multi-pole ecircuit breaker having at
each pole thereof a circuit breaker mechanism
independently operable upon the occurrence of
predetermined current in the ecircuit thereof to
open said circuit, each of said mechanisms com-
prising a movable contact member, an actuator
mmeans operatively connected to said movable
contact member and a latching means for latch-
ing its associated actuator means in circuit-
closed disposition thereof and for releasing the
same for operating said movable member to cir-
cuit-open condition upon said oceurrence, said
actuator means including a pivotally mounted
member releasably restrained by said latching
means from movement to circuit-open disposi~
tion thereof, and means extending between the
poles of said circuit breaker, said latter means
being disposed in the path of movement of the
pivotally mounted member at each pole for
operation by a released member upon said oc-
currence in the associated ecircuit for operating
the circuit breaker mechanism at a compan-
ion pole to the circuit-open condition thersof,
said latter means being mounted for rotation
and said pivotally mounted member having a
bredetermined portion engageable with said 1at-
ter means to effect said rotation thereof.

19. In a multi-pole automatic circuit breaker,
a plurality of pairs of separable contacts, re-
leasably restrained circuit breaker mechanism
individual to each pair of contacts to effect sep-
aration of the corresponding pair of contacts
upon release thereof, independently operable
latching means for each of said plurality of
mechanisms, a current responsive control means
for each pair of contacts, each latching means
being operable by its associated control means
in response to predetermined current through
its associated pair of contacts to release its
associated mechanism, and means disposed for
operation by a released mechanism and opera-
tively common to all poles of the breaker for
causing unlatching of the latching means for
all other poles in response to operation of the
latching means in one pole by said control
means of said one pole.

20. In a multi-pole automatic circuit breaker,
a plurality of pairs of separable contacts, re-
leasably restrained ecircuit breaker mechanism
individual to each pair of contacts to effect sep-
aration of the corresponding pair of contacts
upon release thereof, independently ocperable
latching means for each of said plurality of
mechanisms, a current responsive control means
for each pair of contacts, each latching means
being operable by its associated control means
in response to predetermined current through
its associated pair of contacts to release its as-
sociated mechanism, and means mounted for
operation independently of the individual latch-

ing means and operatively common to all poles 6

of the breaker for causing unlatching of the
latching means for all other poles in response to
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operation of the latching means in one pole
by said control means of said one pole.

21. In a multi-pole circuit breaker having at
each pole thereof a stationary contact, an op-
erating means, a movable contact member piv-
oted on said operating means to engage and to
disengage the stationary contact for closing and
opening the circuit, respectively, an actuator
member mounted for movement hetween circuit-
closed and circuit-open positions, respectively,
thereof, and an overcentering spring intercon-
nected between said merabers for effecting open-
ing and closing movements of said movable
contact member; means for latehing said actu-
ators in the circuit-closed condition thereof, a
current responsive control means at each pole
operable in response to s predetermined current
in the circuit of its associated pole to release
onie of said actuators for movement to its circuii
open position whereby to overcanter the spring
associated with the released actuator for open-
ing the circuit at the pole of the released actu-
ator, and means for effecting the movement of
each other actuator to the circuit-open posi-
tion thereof in response to said movement of
the released actuator, whereby to overcenter
the spring associated with said other actuator
for opening the circuit at the pole thereof,

22. In a multi-pole circuit breaker having at
each pole thereof a stationary contact, an op-
erating means, a movable contact member piv-
oted on said operating means to engage and fo
disengage the stationary contact for closing and
opening the circuit, respectively, an actuator
member mounted for movement between circuit-
closed and circuit-open bositions, respectively,
thereof, and an overcentering spring inter-
connected between said members for effecting
opening and closing movements of ssid mov-
able contact member; means for latching said
actuators in the circuit-closed condition there-
of, a current responsive control mesns fixedly
supported at each pole operable in response to
a predetermined current in the circuit of is
associated pole to release one of said actua-
tors for movement to its circuit-open position
whereby to overcenter the spring associated with
the released actuator for opening the circuit
at the pole of the released actuator, and means
for effecting the movement of each other actu-
ator to the circuit-open position thereof in re-
sponse to said movement of the released actu-
ator, whereby to overcenter the spring asso-
ciated with said other actuator for opening the
circuit at the pole thereof, said last mentioned
means being common to said poles and extend-
ing therebetween.
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