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To all whom it may concern : .

Be it known that I, Forp W. Hargris, a
citizen of the United States, and a resident
of Wilkinsburg, in the county of Allegheny
and State of Pennsylvania, have invented
a new and useful Improvement in Circuit-
Interrupters, of which the following is a
specification.

My invention relates to circuit-interrupt-
ers and it has for its object to provide an
improved device of the class above indicated
that shall be simple and durable in construc-
tion and effective in operation.

I provide a circuit interrupter that may
be operated manually or otherwise and to
which certain predetermined movements are
successively applied to close the breaker and
complete the circuit through its contact
member. The last of these movements per-
mits of a quick and unrestricted opening of
the breaker if its contact members effect a
short circuit by their engagement or come
together under other abnormal conditions.
Furthermore, the operating mechanism is
so constructed and aranged that successive
movements of the operating lever in oppo-
site directions during the closing operation,
cause the movable contact member to be ac-
tuated in a single direction in two distinet
steps corresponding to the movements of the
operating lever.

My invention is illustrated in the accom-
panying drawing, in which—

Figure 1 is a side elevation of a manually
operated circuit interrupter constructed in
accordance therewith. Fig. 2 is a view simi-
lar to Fig. 1 of the circuit interrupter in its
open position, the breaker in this figure be-
ing equipped with electrically operated
means for producing the necessary move-
ments for closing the breaker. Fig. 3 and
Fig. 4 are respectively an end elevation and

a sectional view of the operating mechanism -

shown in Fig. 2.

Referring to the drawings, with special
regard te Fig. 1, the device here illustrated
comprises stationary contact members 1 and
2, movable contact member 3, an operating
mechanism 4 and 2 stationary plate or slab
5 to which the contact members 1 and 2 are
secured. The stationary contact member 1
is provided with & projection 6 which ex-
tends through the insulsting slab 5 and con-
stitutes one terminal of the interrupter. It
is also provided with s lateral projection 7

to which an auxiliary arcing contact mem-
ber 8 is secured. The movable contact mem-
ber 8 is preferably constructed of laminated
copper or other conducting material and is
slightly bowed and provided with beveled
ends in order that it may form a low re-
sistance connection between the contact
members 1 and 2 when the interrupter is
closed. The circuit is completed from the
terminal 6 through contact terminal 1, mov-
able contact member 8, stationary contact
member 2 and an over-load release magnet
winding 9 to a terminal 10, the magneb
winding being preferably in the form of &
helix and connected at its ends to the contact
member 2 and to the teminal member 10,
The operating mechanism 4 comprises &
pair of links 11 which are pivotally sup-
ported upon the ends of a stationary shaft
12 at the sides of the contact terminal 2,’an
operating bell-crank lever 18 which is piv-
otally attached to the outer extremities of

the links 11, a locking bar or latching mem-

ber 14 and a supporting arm 15 that is piv-
otally mounted at 16 between brackets 17
with which the stationary slab 5 is provided.
One extremity of the latching member 14 is
pivotally secured to the outer extremities of

ée

88

¢

78

8¢

the links 11 and an intermediate point in .

this bar is connected to the stationary shaft
12 by a helical spring 18. One arm 19 of
the bell-crank lever .18 is relatively short

and is provided with a roller 19* near ite

outer extremity that is adapted to engage
the outer cam surface of the arms 15, the
other arm of the lever being relatively long
and provided with s handle 20.

A movable cylindrical core member 21 is
adjustably mounted on 2 substantially ver-
tical shait or bolt 22 which projects down-
wardly from a cross strip 28 with which the
brackets 17 are provided. The lower ex-
tremity of the core member is provided with
a lateral projection 24 which is adapted to
engage a curved or beveled extremity 25 of
the latching member 14. The lower ex-
tremity of the rod 22 is screw-threaded and
is provided with an adjusting nut 26 by
which the downward movement of the cors
member is limited. It will be readily un-
derstood that a greater number of ampere
turns in the electro-magnet 9 is required to
lift the core member 21 when it is consid-
erably below its mid-position, relative to the
magnet winding, than are required when it
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is only slightly displaced from this position- -
and, consequently, that the value of electric
current traversing the magnet winding
which: is necessary to raise the core member
to effect the interruption of the circuit, as
hereinafter explained, may be determined
by the adjusting nut 26., . oy '
" The operation of the device is effected by
a2 suitable movement of the handle lever 20
and this movement may be obtained either
manually or by means of the mechanism
illustrated in Figs. 2, 8, and 4, to which ref-
erence may now, be had. An electric motor
27 is mounted upon a stationary frame 28
which serves also to support a rotatable
shaft 29 to which an operating arm 30 for
the circuit interrupter is secured. A worm
gear 31 is driven by ‘the motor shaft 82 and
meshes with a watsgiwheel 33 that is rotata-
bly mounted on the shaft 29. The worm
wheel 38 is provided with a hub projection
"84 which carries a pin shaft 835. The pin
shaft 85 is substantially parallel to the cen-
ter line of the shaft 29 and a small bell-
crank lever 36 is rotatably mounted on the
pin shaft.’ The shaft 29 is provided with a
collar 87 which is keyed to it and is pro-
vided with a projecting tooth 38 which is
adapted to-engage an extremity 39 of the
bell-rank lever 36, The extremity 39 of the
bell-crank lever is held in engagemeént with
the outer surface of the collar 37 by means
of a spring 40. The operating arm 80 is
connected to the lever 13 by means of a link
41 and the shaft 29, to which the arm 30 is
~ secured, is provided with a spring 42 which
normally holds the lever 13 down and there-
by serves either to hold the breaker closed or
to permit the interruption of the circuit in
40: 2 minimum length of time. o ’

The operation of the device is as follows:
Assuming that the interrupter occupies the
position shown in Fig. 2 in which the roller
projection 19* engages an indentation 43 in
the cam surface of the arm 15, the operating
lever 18 must first be raised until a notch 44
near the lower extremity of the latching
meinber 14-engages a roller 45 that is sup-
ported by brackets 46 on the slab 5. During
this operation the contact member 3 is
‘moved inwardly toward the stationary con-
-tact members 1 and 2, although engagement
of these cooperating members is not effected.
The ¢perating lever 13 is now given a down-
ward movement and the contact member 3
is thereby forced into engagement with the
stationary contact members 1 and 2 by rea--
son of the roller projection 19* traveling
over the cam surface 47 of the bar 15 and
engﬁging'a second indentation 48, as shown
in Fig. 1 of the drawing. - .

If an overload occurs when the eircuit in-
terrupter is closed or if, from any cause, the
circuit traversing the magnet winding 9 ex-
85 ceeds a predetermined amount, the. core
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member 21 will be raised and the latching
member 14 will be released by the engage-
ment of the projection 24 with the extremity
95 of the bar. The movable contact member
8 is formed of resilient copper brushes which
are compressed when the contact member 3
engages the stationary contact members 1
and 2. When the compressing force is re-
moved by reason of the downward move-
ment of the roller 19 the lever 15 will be
thrown outwardly, as will be seen by those
versed in-the art.

One of the principal advantages in my
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-improved circuit interrupter lies in the fact

that the last movement of the operating han-
dle in closing the breaker is a downward
movement which tends to quickly remove
the operating mechanism and thus permits
of an unrestricted opening of the inter-
rupter, if an excessive current traverses the
magnet winding as soon as the contact mem-
bers are initially brought into engagement.
The resiliency of the contact member 8 and
the spring support for the contact member
49, together with the action of gravity, ef-
fects the separation of the main contact
members. The initial engagement, will, of
course, be established between the auxiliary
contact members 8 and 49 which are usually
constructed of carbon or other suitable ma-
terial. ' . ’

The necessary movements above described
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" are accomplished; by the motor 27 in connec-

tion with the mechanism illustrated in Figs.
3 and 4. If the device occupies the position 190

‘shown in Fig. 2 and the motor 27 is oper-

ated to produce.a clockwise rotation of the

‘“worm  wheel 83 the projection 38 from the

collar 37 will be engaged by the extremity 39 -
of the bell-crank lever 86. A rotation of the
shaft 29 of the operating lever 30 must be
effected and the initial upward movement of

106

‘the lever 13 will be produced. After the ro-

tation of the worm wheel 33 has progressed
through ene-half a revolution the outer ex- 110
tremity of the bell-crank 36 engages a sta-
tionary pawl 50 and the shaft 29 is released.
The spring 42 will then producé a rapid re-
turn of the shaft and the lever 30 which will
effect the final closure of the circuit breaker 115
or will serve to immediately move the oper-
ating mechanism of the breaker to its open
position, if the current traversing the wind-
g 9 is excessive, immediately upon the en- -
gagement of the contact members. 120
It is conceivable that variations in the size
and arrangement of details in the breaker
may be effected without departing from the
spirit of my invention and other devices
may be employed in lieu of that illustrated 125
in the drawings to produce the desired move-
ment for closing the circuit interrupter, con-
sequently, I desire that only such limitations
shall be imposed as are indicated in the ap-

pended claims. 130
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I claim as my invention:

1. In a circuit interrupter, the combina-
tion with stationary and movable contact
members, a pivotally mounted supporting
arm for said movable member and a cam
associated with said arm, of an operating le-
ver codperatively associated with said cam,
pivotally mounted links for pivotally sup-
porting said lever, a latch member depend-
ing from the pivotal support of the said le-
ver, means for restraining said latch mem-
ber and means for releasing said latch
member.

2. A circuit interrupter comprising sta-
tionary and movable contact members, an
arm  for supporting the movable contact
member having a cam surface and being
pivotally mounted at its lower extremity,
links pivoted at their inner ends to one of
the stationary contact members, an operat-
ing bell-crank lever pivotally connected to
the outer extremities of the links, said bell-
crank lever being provided with aroller pro-
jection that engages the cam surface, a
latching member for said lever, resilient
means for acting upon said latching mem-
ber, and a release mechanism for tripping
said latching member, said bell-crank oper-
ating lever requiring an upward and a
downward movement for effecting the en-
gagement of the contact members.

3. In a circuit interrupter, the combina-
tion with stationary and movable contact
members, a pivotally mounted supporting
arm for said movable member and a cam
associated with said arm, of an operating le-
ver cobperatively associated with said cam,
pivotally mounted links for pivotally sup-
porting said lever, means codperating with
said operating lever and said links for latch-
ing the movable contact member in its closed
position, and means for releasing said latch-
ing means. :

4. In a circuit interrupter, the combina-
tion with stationary and movable contact
members, a pivotally mounted supporting
arm for said movable member and a cam
associated with said arm, of an operating
lever cotperatively associated with said cam,
pivotally mounted links for pivotally sup-
porting said lever, and means cobperating
with said operating lever and said links for
latching the movable contact member in its
closed position.

5. In a circuit interrupter, the combina-
tion with stationary and movable contact
members, a pivotally mounted supporting
arm for said movable members and a cam
associated with said arm, of an operating

8

lever cobperatively associated with said cam,
pivotally mounted links for pivotally sup-
porting said lever, a latch member depend-
ing from the pivotal support of the said le-
ver; and resilient means for restraining the
said latch member and for opening the in-
terrupter.

6. In a circuit interrupter, the combina-
tion with stationary and movable contact
members, a pivotally mounted snpporting
arm for said movable members and a cam
associated with said arm, of an operating
lever cobperatively associated with said cam,
pivotally mounted links for pivotally sup-
porting said lever, a latch member depending

from the pivotal supportof the said lever,.

resilient members interposed between the
pivotal support of the said links and points
intermediate the ends of the said latch mem-
ber, a stationary member for cotperating
with the said latch member for restraining
the same, and means for releasing the said
latech member.

7. In a circuit interrupter, the combina-
tion with stationary and movable contact
members, a pivotally mounted supporting
arm for the said movable members and a
cam associated with the said arm, of a bell
crank lever codperatively associated with
the said cam, a pivotally mounted link for
pivotally supporting said bell crank lever,
a latch member depending from the pivotal
support of the said bell crank lever, means
for restraining the said latch member and
means for releasing the said latch member.

8. A circuit interrupter comprising sta-

tionary and movable contact members, an"

arm for supporting the movable contact
members having a cam face and being piv-
otally mounted at its lower extremity, links
pivoted at their inner ends to one of the
stationary contact members, an operating
bell crank lever pivotally connected to the
outer extremities of the links, said bell crank
lever being provided with a roller projec-
tion that engages the cam surface, a latch-
ing member coGperating with said operating
lever and said links, resilient means for act-
ing upon said latching member, and a re-
lease mechanism for tripping said latching
member. »

In testimony whereof, I have hereunto
sub;cribed my name this 26th day of Sept.,
1907.

FORD W. HARRIS.

Witnesses:
C. A. Tuckeg,
Bmrxey Hines.
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