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1

My present invention relates to circuit break-
ers and more particularly to interlocking devices
for use in connection therewith, the said inter-
locking device being so arranged that the oper-
ation of one circuit breaker will effect or control
the operation of another circuit. breaker. -

A specific object of my invention is the pro-
vision of an interlocking device which may be
used in any designed grouping of circuit break-
ers operating in respect to horizontally adjacent
or vertically adjacent circuit breakers and even
with respect to circuit breakers which are di-
agonally arranged with respect to each other.

Ancther object of my invention is the provision
of a novel interlocking device which may be used
in connection with stationary mounted circuit
breakers or fruck mounted removable circuit
breakers.

Another object of my mventlon is the arrange-~
ment of an interlocking device so that the inter~
locking: -element positively blocks the movable
contact arm in the open position and prevents it
from closing the circuit breaker regardless of any
tampering with the circuit breaker or its acces-
sories. )

My invention contemplates the arrangement of
a push rod adjacent a movable contact arm of
a, circuit breaker, the push rod being so positioned
that when the circuit breaker is closed, the push
rod is moved longitudinally. A dog leg or beill
crank lever, a link and an additional dog leg or
bell crank lever are connected to another push
rod so that when fthe first push rod is moved
longitudinally by the closing of its associated cir-

cuit breaker, the othér push rod is moved longi-

tudinally in the opposite direction to block the
contact arm of the other circuit breaker:

The latch and other mechanism which thus
holds the first circuit breaker closed also holds
the second push rod in position so that the sec-
ond cireuit breaker cannot be closed.

The foregoing and many other objects of my
invention will become apparent in the following
description and drawings in which:

Figure 1 is a schematic side view showing the
interlock of my invention applied to vertically ad-
jacent circuit breakers. '

Figure 2 is an enlarged side view of the push
rod interlock construction of Figure 1.

PFigure 3 is a rear view of the push rod inter-
lock construction of Figures 1 and 2.

PFigure 4 is a schematic top view showing the
utilization of my novel interlock construction as
applied to circuit breakers arranged side by side.

Figure 5 is a rear view of the horizontal inter-
lock construction of Figure 4.
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Figure 6 is a detailed view showing the appli-
cation of my novel interlock construction as ap-
plied to a draw-out type of circuit breaker.

Referring first to Figure 1, the circuit breakers
19 and {{ are mounted on-their vertically ad-
jacent panels 12 and (3. Each circuit breaker is”
provided with its movable contact arm {4, 15 ro-
tatably mounted on their respective cross shafts
{6, i7 and being opérated in any suitable man-
ner either by the operating handle 18, {8 through
the operating mechanism 28, 21, the solenoid
closing coil 22, 23 or the overload trip units 24, 25.

The type of ecircuit breaker here shown is in
general of the type disclosed in Patents Nos.
2,311,699, 2,348,228, 2,311,701, 2,375,328, although
any other type of circuit breaker having a mov-
able contact arm having either angular or trans-
latory motion may be utilized in connection with
my novel interlock mechanism. Virtually every
circuit breaker or switch is so constructed as to
adapt it for cooperation with my interlock mech-
anism. } . .

Push rod 30 is slidably mounted in opening 31
in panel {2 and is slidably carried by the addi-~
tional bracket 32 secured in any suitable manner
to the réar of panel {2. The dog leg or bell crank
lever 34 is secured in any suitable manner on
the pivot 35 at the downwardly directed exten-
sion 36 of bracket 32 so that it may rotate with
respect thereto.

Reference should also be made to Flgures 2and
3 sinee Figure 2 shows the construction of Figure
1 greatly enlarged with a slight modification here-~
inafter referred to, and Figure 3 shows the rear
view of the units of Figures 1 and 2. i

End 40 of the push rod 30 bears against leg 42
of the bell crank lever 34. The opposite leg 43
of the bell crank lever 84 is pivotally connected
at 44 to the link 45." The lower end of link 45 is

Divotally connected at pin 46 to the leg 47 of dog

leg or bell crank lever 48 which is pivotally
mounted at 49 on the upwardly directed exten=
sion 56 of the bracket 51 secured to panel 18
and which slidably supports the push rod 55.

End 5§ on the rear end of the push rod 58
extends behind the leg 88 of the bell crank lever
48 and is engaged thereby. -

It will now be seen that when the movable con-
tact arm 14 of the circuit breaker {8 is rotated
to the closed position and therefore is rotated
to the right and clockwise, it pushes the push rod
83 to the right, thereby pushing the end 40 of
the push rod 380 to the right and rotating the bell
crank lever 34 in a clockwise direction.

This in turn raises the pivot 44 of link 45
drawing up link 45 and also rotating bell crank
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lever 48 in a clockwise direction driving the leg
60 thereof to the left. The rotation of the bell
crank lever 48 in a clockwise direction there-
fore drives the push rod 55 to the left into block-
ing relation with the contact arm 5. Thus the
contact arm 15 cannot be moved to closed posi-
tion since, in order to do so, it must move the
push rod 55 to the right, but the push rod 55
is held in position by the linkage connection
to push rod 38 which in turn is held against
movement to the left by the closed position of
contact arm {4,

In other words, the push rods 30 and 55 are ar-
ranged so that one will move to the left while
the other moves fo the right and if the closing of
one circuit breaker which requires a movement
to the right of the push rod is blocked by rea-
son of the fact that the other push rod cannot
move to the left owing to the closing of the sec-
ond circuit breaker, then the circuit breakers are
completely interlocked and one cannot close un-
less the other is opened.

Thus as seen in Figures 1, 2 and 3, the lower
circuit breaker (1 cannot close owing to the fact
that the other circuit breaker 18 is open. Noth-
ing interferes, however, with the opening of the
other circuit breaker 18.

When the contact arm {4 of the upper circuit
breaker i0 has moved to the left to open posi-
tion, then the push rod 39 is free to move to the
left and will do so when the lower contact arm
{5 is moved to closed position, moving the push
rod 55 to the right. This operation will reverse
the condition shown in Figure 1 and Figure 2 so
that push rod 30 will be moved to the left to
hold the contact arm {4 locked in the open posi-
tion.

There is thus no way by which, when the cir-
cuit breakers are connected by this kind of in-
terlock that one circuit breaker can be closed
while the other remains clcsed. While they are
thus connected for alternate operation, an op-
erator who may desire to make some adjustments
with respect to one of the circuit breakers can
be certain that as long as the other circuit breaker
is closed, the circuit breaker on which he is
working will remain open.

In order to ensure this, the operator may pass
a hasp of a padlock through opening T8 or Ti
on the respective brackets 51 and 32 to block
the movement of the dog legs 48 or 34 with the
associated circuit breaker in the open position
and with the push rod moved to a position where
the opening 19 or 1{ as the case may be is on the
right side of the dog legs 34 or 48.

In this case, the push rod 30 or 55 as the case
may be will be locked in the lock open position
with the particular circuit breaker. Either eir-
cuit breaker, as will be obvious, may be fripped
to the open position while the other circuit
breaker is open but the arrangement is such that
both circuit breakers cannot be closed at the
same time.

In Figure 1 I have shown my interlock mecha-
nism applied to two identical circuit breakers.
In Figure 2, I have shown two different types of
circuit breakers thus interlocked with the con-
tact arm (4 of circuit breaker {8a being of a
different construction from the contact arm I5
of circuit breaker il.

It will be obvious that the circuit breakers or
switeh gear thus interlocked need not have iden-
tical construction but need only have some angu-
lar or translatory movement between the closed
and the open position to make my novel inter-
lock operable.

wt

10

35

40

50

60

70

75

4

It will also be obvious that circuit breakers may
be successively interlocked or one circuit breaker
may be interlocked with a number of others,
either horizontally or vertically or diagonally ad-
jacent so that when any one of a number of
circuit breakers is closed, the particular circuit
breaker which is interlocked with all of them
must necessarily remain open.

In Figures 4 and 5 I have shown the arrange-
ment of my invention for operation in connec-
tion with horizontally adjacent circuit breakers
and also where circuit breakers are successively
interlocked. Thus the circuit breaker ({0 may
have all of the constructional attributes of the
circuit breaker 10 of Figure 1 and the circuit
breaker 1i1 may be correspondingly similar to
the circuit breaker {1 of Figure 1.

Push rod 30 passing through the panel 12 will
be operated in the manner previously described
and will operate the angle member 34 in a
counterclockwise direction about its pivot 35.
This will in turn through link 45 operate the
angle member 48 in a counterclockwise direction
to drive the push rod 55 inwardly.

The operation here is identical with that pre-
viously described in connection with Figures 1
to 3, except that the operation is performed in a
horizontal direction.

Here the circuit breaker 1{0 is shown closed
and circuit breaker (i{ has its push rod 55 ex-
tended towards the front fo lock the circuit
breaker ii{ open. The circuit breaker {{{ also
has the additional push rod {38 operating from
another of the poles of the movable contact arm
of the circuit breaker {11 and through the dog
leg 134 and connecting link (45 to an adjacent
circuit breaker.

Thus the closing of the adjacent circuit breaker
on the right side also locks circuit breaker #Hi
open and the opening of circuit breaker il will
leave the circuit breaker cn the right side, not
shown, in position to open or close freely as is
the circuit breaker 119 on the left side.

Similarly push rod (55 of circuit breaker 110
is pushed towards the rear by the closing of cir~
cuit breaker ({0 and operates through the hori-
zontal bracket 132 and the dog leg 148 and con-
necting link {45g¢ to lock the adjacent circuit
breaker on the left side open.

By this means not only may a horizontal inter-
lock be achieved, but also a multiple interlock
in series may be achieved. It is also obvious that
the link {45 may extend vertically to a vertically
adjacent circuit brezker and link {48z may ex-
tend laterally to a horizontally adjacent circuit
breaker and that other multiple arrangements
may be provided.

In Figure 6, I have shown the application of my
invention to a draw-cut type of circuit breaker
having a stationary panel 2{2 and a movable
truck mounted panel 212¢ carrying a back con-
nection stud 3§9 and a back disconnect contact
301 engaging the stationary back disconnect con-
tact 302 on the stationary vanel 2{2. The push
rod 238 is slidably mounted in opening 231 in sta-
tionary panel 212 extending out vast the bracket
232 which carries the dogz leg 234 pivotally mount-
ed at 235 downwardly directed extension 236 of
bracket 232,

When the circuit breaker 218 on the truck
mounted panel 212¢ is racked into position, the
push rod 238 operates in exactly the manner pre-
viously described in connection with push rod 38
of Figure 1.

Push rod 238 is appropriately extended for this -
purpose either as an integral piece or by the
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coupling 325 which extends the push rod through
opening 23ia¢ in panel 2i2¢ so that the extension
23%c¢ of push rod 230 may operate in connection
with the moving contact arm of the circuit
breaker 218. : L
Thus when all of the circuit breakers are racked
in position, the interlock operates through the
cennecting link 2458 in exactly the manner pre-
viously described in connection with Figure 1.
“When the circuit breaker 210°is opered, the
ogerator by passing the hasp of ‘a padlock through
opening 271 of bracket 252 -may lock the ‘push rod
238 in a circuit blocking or circuit opening posi-
tion for circuit breaker 216. When the circuit
breaker 210 is thereafter racked out, the padlock
in opening 27{ will ensure that the circuit breaker
218 cannot be racked in in closed position,
Assuming that after various operations on the
circuit breaker 218 in the upper compartment in
Figure 6, it happens to remain in closed position
before it is racked in, then as it is racked in,
the push rod 230 will engage the moving con-
tact arm thereof before the movable disconnect
contact 38! engages the stationary disconnect
contact 382 and prevent the further racking in of
the circuit breaker unless the circuit breaker is
tripped open. By this means, therefore, the
operator by placing a padlock through opening

271 of the upper compartment of Figure 6 from

which the circuit breaker has been racked out,
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operated by the closing of its associated movable
arm.to. rotate .its associated bell crank about its
pivot:-and -moving. through said. connecting .rod
the other of said. bell cranks and-the push rod
of the other of said circuit breakers to the posi-

. tion corresponding to the circuit open position of

10

15

the movable arm of said other circuit breaker.
~2.:In combination, a first circuit breaker, a sec-
ond circuit breaker, each of said circuit breakers.
having a fixed contact and a movable arm carrying
a movable contact engaging and disengaging with

 its. dssociated fixed .contact,.a panel, 5 movable

disconnect contact, a stationary disconnect con-
tact mounted on said panel and engageable with
its - associated movable disconnect contact when
the circuit breaker is racked into position there-

- for, a push rod slidably mounted on said panel, a

20

30

will be assured that said circuit breaker may not

be racked into said compartment in a closed po-
sition and that said circuit breaker after being
racked in may not be closed until he has removed
the padlock from the opening 271,

I claim: )

1. In comabination, a first circuit breaker, a
second circuit breaker, each. of said cireuit
breakers having a fixed contact and a movable
arm carrying a movable contact engaging and dis-
engaging with its associated fixed contact, a
panel, & movable disconnect contact, a stationary
disconnect contact mounted on said panel and
engageable with its associated movable discon-
nect contact when the circuit breaker is racked
into position therefor, a push rod slidably mount-
ed on said panel, a bell crank, one arm of said
bell crank being engageable by one end of its
associated push rod, a connecting link connect-
ing the other arm of the bell crank for adjacent
circuit breakers, a bracket secured to said panel,
said push rod extending through said bracket,
said-bell erank being pivetally mounted on said
bracket for movement about its pivot when oper-
ated by its associated push rod, means for sup-
porting said bracket on its associated panel, a co-
axial rod for said push rod, one end of said aux-
iliary rod engaging said push rod and the other
end being engageable with the movable arm of
the associated circuit breaker, the push rod, its
auxiliary rod, and its bell crank having one posi-
tion for the circuit closed position of its asso-
ciated circuit breaker and having a second posi-
tion for the circuit open position of its asso-
ciated circuit breaker, means for locking the bell
crank in the position corresponding to the cir-
cuit open position of the circuit breaker, the end
of the auxiliary rod engaging its associated push
rod when it is in the position corresponding to
the closed position of its associated circuit breaker
before the associated movable disconnect con-
tact engages the associated fixed disconnect con-
tact to prevent further racking of said circuit
breaker while said circuit breaker is closed, the
push rod of one of said circuit breakers being

35
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bell crank, one arm of said bell crank being en-
gageable by one end of its associated push rod, a
connecting link connecting the other arm of the
bell crank for the adjacent circuit breakers, a
coaxial auxiliary rod of said push rod, one end
of said auxiliary rod engaging said push rod and
the other end being engageable with the movable
arm of the associated circuit breaker, the push
rod, its auxiliary rod, and its bell crank having
one position for the circuit closed position of its
associated circuit breaker and having a second
position for the circuit open position of its asso-
ciated circuit breaker, the end of the auxiliary rod
engaging its associated push rod when it is in the
position corresponding to the closed position of
said first circuit breaker before the associated
movable disconnect contact engages the associ-
ated fixed disconnect contact to prevent further
racking of said circuit breaker while said circuit
breaker is closed. .

3. In combination, a first circuit breaker, a
second circuit breaker, each of said circuit break-
ers having a fixed contact and a movable arm
carrying 'a movable contact engaging and disen-

- gaging with its assoclated fixed contact, a panel,
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a movable disconnect, a stationary disconnect
mounted on said panel and engageable with its
associafed movable disconnect when the circuit
breaker is racked into position therefor, a push
rod slidably mounted on said panel; a bell crank,
one extension of said bell crank being engageable
by one end of its associated push rod, a connect-
ing link connecting the other projection of the
bell crank for adjacent circuit breakers, s bracket
secured to said panel, said push rod extending
through said bracket, said bell crank being piv-
otally. mounted in said bracket for movement
about its pivot when operated by its asscciated
push rod, means for pivotally supporting said
bracket on its associated panel for permitting ro-
tation of said bracket and its associated bell ecrank
through different angular distances, means for
locking the bell crank in the position correspond-
ing to the circuit open position of the cireuit
breaker, the push rod of each of said circuit
breakers being operated by the closing of its asso-
ciated movable arm to.rotate its associated bell
crank about its pivot and moving through said
connecting rod the other of said bell cranks and
the push rod of the other of said circuit breakers
to the position corresponding to the circuit open
position of the movable arm of said other circuit
breaker, :

4. In combination, a first circuit breaker; a
second cireuit breaker, each of said circuit break-
ers having a fixed contact and a movable arm
carrying a movable confact for engaging and dis-
engaging its associated fixed contact, a push rod
and bell crank for each circuit breaker, a rotat-
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ably mounted support for said hell crank, isaid
bell crank being pivotally mounted in said sup-
port for movement about said pivotal mounting
by its associated push rad, means for mounting
said support for rotation on said push rod asa
center to provide a plurality of planes for the
pivotal movement of said bell crank and a con-
necting link -extending from said bell crank in
directions depending on the angular position :of
said support.

ROBERT L. STRATTON.
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