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To all whom it moy concern:
Be it known that I, Fern W. Hu
citizen of the United States, and a re
of Wilkine b.hg. in the (’ountv of Ahabu
and State of Pennsylvania, have mvented 3
new and sweful Impmx ement i Clreait-is
terrupters, of wlich the h)llo\\mg is # spoesl-
fication.

My invention relates to civcult interrupi-
ers for electric cireuits, and it has special
reference to automatic tripping deviess for
such apparatus.

The object of my invention is to provide
a simple and effective device of the aboyve
indicated character which shall be partiy
larly adapted to trip out the operating
m'rhanimn of a circuit mmmptn' utder
“ondltmn: of no-voltage and shadl emboedy

sans whereby the release magnet s
he\'efl of its usual severe function of
the movuble core when the cises
rupter is closed.

According to my iuvention, 1 prw e o
tripping device that embodies an eleciro-
magnet haviug a movable core which nor
mally rests upon the stationary core and is
held in engagement therewith under prede-
termined voltage conditions against the ne-
tion of a spring which tends to actuate the

movable core to release the operating mech-
anism of the interrupter when the inter-
rupter is closed.  In case the voltage fails,
the spring projects the movable core against
a latch, and the opevating mechanism is ye-
leased.  When the interrupter is open,
spring is inactive and the movalle cors
allowed to fall by gravity into engagems

k]

re.

with the stationary core member. i*
therefore, manifest that the tripping **“V"»
net is never required to raise its moval

core, and hence, the usual severe operating
conditions are eliminated and the size and
cost of the customary tripping magnet ms w
be considerably reduced. When magnets of
this character are used on alternating cui-
rent cirenits, the amount of o irrent g
and, consoquentlv the heating, varie
the condition of the magnetic clveuit with
is to say, if the magnetic civenit is closed
and is of relatively low reluctance, s ail
heating and small current will be muni-
fested. If, however, the me nms‘tiv crenit s
open, a hr'(ro miignetizing current witi flow
and the ceil will ¢ apidly overhest wadess |
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1 to stand this con-

ordtng fo my g i, the relesse
rugnet cannot be | 3 magnetic cir-
Cri  obet for any m;/rw:m‘\)w time, inas-

rOE 8 open only darmg the
“xw] the actual opening of
condition vesults n g
§oaore eﬂ'icieni opers-
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the srcompanying
ation of & cirenit in-
; 'rxv invention,

, in detail, the
ereupier wm}u 08 a hqmd con-
tining ta stationavy eontact ierminals
4y 6 uvable bridging corlact member 3, an
] t for said movable
operating lever 5, and
ing device 6.

mvention resides in the
ains in no way to
ite pler, emept as
Ls thereof perform functions
Bination, no detailed de-
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the codperating QM?%()IH{I‘V and

; > snd. 3.and the

np,; 1 sem b will be  given.
These devices. i :hewn, are only intended
to be illns © of snitable means for ac-
(‘(»mpiw.nno citlar purposes and it is
ovrdent that er suitsble means may

b e"ﬁpfu's'mi
Lrippl

tevice 6 coraprises a sup-
¢ hiving an upwardly pro-
frd S i s upper right-hand
which the operating lever 5 is
motied by means of a shaft 9.
iting dever 5 s of compound strue-
wd comp i oufer member 10 and
The outer member 10
v formed of { idiv assoclated parallel
bars 12 between which the inner member 11
s pivotaliy monnted wpon the shaft 9. One
ol the operating lever 5 s provided
# suitahle h;mo’hv 13 while the other

: & cotnter s_:ht, 14, according
Upraetice. A lateh 15 s pivot-
' st 165 between the
> the outer mermber
roller 17 with
mner member 11

ol the two mem-
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The upper end of a rod 18 is connected to
the operating niecharism 4, which is adapt-
ed to effect the engagement of the cobper-
ating contact members 2 and 3, and the
lower end of suaid rod is pivotally connected
to the inner member 11, substantially mid-
way between its énds, by means of a pin 10,
Furthermore, the outer end of the outer
mewber 10 1s provided with a pivotally
mounted latch 20 which is udapted to engage
a stop 21 on the supporting frame 7 and
thereby lock the operating lever in its lower,
or closed, position,

An electromagnet 22, which is mounted
upon the supporting frame 7, is of a com-
mon type of construction and comprises a
stationary core 23, a movable core 24 and a
wind.ng 25, The movable core 24 is adapt-
ed to rest upon the middle leg 26 of the sta-
tionary core and is provided with a hammer
rod 27 at its upper end, so located as to en-
gage a tripping lever 28 of the latch 15,
under certain conditions. A rod 29 is also
secured to the movable core 24 and projects
downwardly through an opening in the sta-
tionary core 23. -

Upon a shaft 31, is mounted a lever 32
which comprises a short arm 33 and a rela-
tively long arm 34. The cuter end of the
longer arm 34 is associated with the rod 29
by means of nuts 35, while the outer end of
the shorter arm 33 is connected to the lower
extremity of a spring 37, the upper end of
which is connected to one end of a lever 38
which is pivotally moeunted upon a pin 39.
The other end of the lever 38 is adapted to
be engaged by the outer member 10 of the
operating lever 5 when said outer member
is in its lower position, whereby a tension on
the spring 37 1s maintained, as will be read-
ily understood. :

Assuming the circuit interrvupter :to be
closed and the varicus parts of the appara-
tus to occupy the positions shown, it is evi-
dent that the tension of the spring 37 tends
to rotate the lever 32 in a counter-clockwise,
direction and to raise the movable core 24
in opposition to the weight of said core and
the magnetism of the electromagnet 22, If,
for any reason whatsoever, the voltage upon
the circuit intervupter fails, the electromag-
net 22 is deénergized, and it is obvious that
the action of the spring 37 causes the mov-
able core 24 and associated rod 27 to be pro-
jected against the arm 28 of the latch 15
to release he operating mechanism. The
circuit interrupter is then opencd by reason
of the weight of its component parts, and
the inner operating member 11 assumes the
position shown in the dot and dash lines.
No movement of the outer member 10 takes
place, however, on account of the fuct that
it is locked In position by the latch 20.
Hence, the spring 87 'is maintained under

tension and the movable core 24 1s held in

*
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its upper position, as will be readily under--

stood. In order to reset the interrupter, the
latch 20 is disenguged from the stop 21 and,
by nieans of the handle 13, the outer oper-
ating lever 10 is raised to its uppermost po-
sition, in which the latch 15 engages the
roller 17 at the outer end of the inner lever
11. 1t is evident that, as the outer member
10 is raised out of engagement with the lever
38, the coil spring 37 is allowed to relax and,
hence, the movable core 24 is allowed to fall
by gravity into engagement with the sta-
tionary core 26. In order to close the inter-
rupter, the operatirg lever 5 is forced into
its lowermost position until the latch 20 en-
gages the stop 21, thereby causing the oper-
ating mechanism 4 to effect an engagement
of the movable contact member 3 with the
cobperating stationary contact terminals 2.
Ag the operating lever b reaches its lower
position, the lever 38 is engaged thereby and
1s moved in a counter-clockwise direction to
place the spring 37 under tension. In case
no voltage exists upon the interrupter at the
moment of closing, it is evident that the
spring 37 immediately actuates the movable
core 24 into engagement with the latch 15
and the operating mechanism is again re-
leased. 1if, however, voltage does exist, the
electromagnet 22 is energized and the mag-
netism developed therein 1s sufficient to over-
come the action of the spring 37 and the in-
terrupter remains closed, so long as normal
voltage remains upon the circuit.

Those skilled in the art will readily under-
stand that the electromagnet 24 is not re-
quired to raise its movable core, but is re-
lieved of this severe duty by means of the
spring 37. Hence, a magnet of much less
Iiberal design may be employed, which re-
sults in considerable economy of space and
expense. :

Although I have shown and described a
tripping device of a specifie structure, it is
evident that various modifications in size
and in the arrangement and location 6f
parts may be effected without exceeding the
spivit of my invention, and I desire that

-such modifications be included within its

scope. :

I claim as my invention:

1. The ‘combination with a circuit inter-
rupter, and an operating mechanism there-
for, of a tripping device for releasing said
operating mechanism and comprising a
magunet having coperating stationary and
movable cores that are normally held to-
gether magnetically, and means operatively
connected to the movable core of said mag-
net and to the operating mechanisn. nder
predetermined operating conditio.s  for
lifting said movable core to release suid op-
erating mechanism.

2. The combination with a circuit inter-
rupter, an operating mechanism and means
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for holding the same in circuit-closing po-
sition, of mechanical releasing means nor-
mally dependent upon said operating mech-
anism and independent of gravity, and elec-
tro-responsive means for opposing the re-
leasing action of said mechanical means,
said mechanical releasing means being in-
terposed between said operating mechanism
and said electro-responsive means under
predetermined operating conditions.

. 3. The combination with a circuit inter-
rupter and an operating mechanism there-
for, of resilient means operatively connected
to said operating mechanism only under
predetermined operating conditions and
tending . to release said mechanism. and
means operatively connected to said resilient
means and dependent upon predetermined
circuit conditions for restraining the action
of said resilient means.

4. The combination with a circuit inter-
rupter, an operating mechanism therefor
and an operating lever for said mechanism,
of means for restraining said mechanism in
its closed position; mechanical means me-
chanically associated with said operating
lever and tending to release said restraining
means only when said interrupter is closed,
and electro-responsive means for opposing
said mechanical means when said inter-
rupter is closed and predetermined gircuit

.conditions obtain.

5. The combination .with a circuit inter-
rupter and an operating mechanism there-
for, of means for restraining said mecha-
nism in its closed position, spring-actuated
means associated with said mechanism and
tending to release said restraining means
only when said interrupter is closed, and an
electromagnet to oppesi: the action of said
spring-actuated means under predetermined
voltage conditions. ’

6. The combination with a circuit inter-
rupter, an operating mechanism therefor,
and an operating lever, of means for re-
straining said operating mechanism in its

a

closed position, mechanical means tending
to release said restraining means and de-
pendent upon a spring which is active only

when said operating lever is in its closed

position, and an eclectromagnet adapted to

50

act in opposition to said mechanical means ‘

under predetermined voltage conditions.

7. The combination with a circuit inter-
rupter, an operating mechanism therefor,
and an operating lever, of a latch for re-
straining said operating mechanism, an elec-
tro-magnet having movable and stationary
cores adapted to be magnetically held to-
gether under predetermined circuit condi-
tions, two movable members and a spring
connected between the same, one member
being associated with said movable core and
the other member being adapted to coip-

erate with said operating lever to cause said-

spring to tend to trip said latch, in opposi-
tion to the action of said electromagnet,
when said operating lever is in circuit-clos-
ing position.

8. The combination with a circuit inter-
rupter, an operating mechanism therefor,
and a restraining means for said mechanism,
of an electromagnet having a movable core
to engage said restraining means, and a sta-
tionary core upon which said movable core
normally rests, and mechanical means tend-
ing to actuate said movible core to release
sald restraining means in opposition to the
pull of saitl electromagnet when said cir-
cuit interrupter is closed, said mechanical
means embodying a spring interposed be-
tween the movable core and a pivotally

mounted lever which is engaged by said.

mechanism in its closed. position. )

In testimony whereof, I have hereunto
subscribed my name this 23rd day of Nov.
1910. '

FORD W. HARRIS.

Witnesses:
Wirsoxy T. Wrignr,
. B. Hixgs.
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