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To all whom it may concermn: _
Beit known thatl, HENRY B. CUTTER, a citi-

zen of the United States residing at Phlla-

delphia, in the county of Phlla,delphm and
State of Pennsylvania, have invented a new
and useful Rheostat, of Wthh the following
is a specification.

My invention relates to 1heostat-s iIn com-
bination with automatic circuit-breakers; and

among theobjects of myimprovements are to
afford, 1n combination with the usual means
of closing circults through gradually-decreas-
ing resistance, commonly known as ‘“rhec-
stats,” means of automatically opening or
breaking the circuit upon the occurrence of
a predetermined above-normal or below-nor-
mal flow of current and means of automat-
ically preventing the closing of the circuit-

breaker until the pivoted arm.of the rheostat
is brought to such a position that upon the |

closing of the cirenit-breaker no current will
flow thloun"h the device, or else it will flow
through suff clent res1stance to. protect the
motm or other a,ppa,mtucs for which the cur-
rent 1s intended. |

Tn the accompanying drawings, Figure 1 is

a plane view of my device, showing coils of

automatic circuit-breaker and paths of cur-
rent in diagram. Fig. 2 is a front elevation

of the automatm mrcmt breaker, in part sec-

tion, showing means of admstment of coreof
underload-coil, Fig. 3 is a side elevation,
in part section, of the overload-coil and lock-
Ing means.
detcu,.. of the J_oekmﬂ-lever

In Fig. 1, A is the base- -plate or frame, pref-
arably 'of slzbte or otherinsulating substance.
2and 3 may be the generator terminal binding-
posts, and 4 and 5 the motor binding-posts, or
vice versa. The terminal binding-post 2 1s
connected through one side ot the double-pole
switeh and the solenoid-coil 34 of the cireuit-
breaker, which are arranged in series, to the

terminal binding-post4. Theterminal bind-

ing-post 3 is connected through the other side

- of the double-pole switeh to the hub of con-

tact-arm 6, upon which it turns. The said

‘hub is also conn ected with contact-jaw 16.
"T'he terminal binding-post 5 18 connected with
contact-jaw 12, which is one terminal of the

| Flﬂ‘ 418 a pelspeetw view in

resistance 11, the other terminal of the said
resistance being at contact-piece 10, which,
together with theintermediate resistance-con-
tacts, are adapted to contact with the upper
end of the pivoted contact or switch arm 6 of
the rheostat, so that when said arm moves
from the position shown in Ifig. 1 as soon as
1t contacts with contact-plece 10 the current

passes from the terminal binding-post 3
through one side of the double-pole switch to
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the hub of the arm 6, the arm and all of the -

resistance to the terminal binding-post 5. As
the arm approaches its contact-jaws 12 and
16 the resistance decreases as each successive
resistance - contact is passed until the arm
reaches the contact-jaws 12 and 16, when all
resistance is cut out and the current passes
direct from the hub through contact-jaw 16
to contact-jaw 12 and terminal binding-post 5.

The underload-coil 35 is connected in shunt

‘between the lower stationary contacts 27 and

28 of the circuit-breaker. In this shunt-cir-
cuit may also be placed ata convenient part
of the base A or elsewhere a push-button 25

or other contact-breaking device for the pur-

pose of manually cutting the underload-coil
35 out of circuit to cause the arbitrary open-
ing of the circuit-breaker. Coils 34 and 35
(shown diagrammatically in I'ig. 1 and in de-
tail in Figs. 2 and 3) are the coils of a famil-
lar type of overload and underload circuit-
breaker with means for adjustment to pro-
cure its actuation upon the occurrence oi &
certain predetermined above or below normal
flow of current. The bridges or movable con-
tacts 30 and 31 are pivoted at 38 and 39 and
are adapted to bridge, respectively, the sta-
tionary contacts 27 with 32 and 28 with 33.

These bridges are connected at their free ends
by the yoke or cross-piece 40, but insulated
therefrom. When the switches are closed,
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the eross-piece 40 encounters the piston 17

and forces it to compress the spring 20.
latch 8 is adapted to engage the cross-piece

40 when the circuit-breaker 18 closed and to

maintain it closed against the force of said
spring-actuated piston until the said lateh
is actuated, as hereinafter described. Coil
34 is adapted to actuate its movable core 7
| upon the occurrence of a predetermined over-
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load to actuate, through the movable pin 15,
said latch 8 to permit the spring-actuated
piston 17 to cause the opening of the switch.
Adjustment with respect to the amount of
overload necessary for its actuation is secured
by operating the set-serew 9, upon which resis
the movable core 7, to alter the distance be-
tween sald movable core 7 and the fixed core
14.  Coil 35 is adapted during normal fiow of
current o maintain its movable core 24 in

contact with the fixed core 45; but upon an |

interrupted or predetermined below-normal
flow of current the pull between the fixed core
and movable core becomes insufficient to re-
strain the core 24 from actuation by force of
gravity and said core 24 is permitted to fall.
1he extension or rod 26, having an enlarge-
ment at its upper end, is attached to core 24
and is freely movable through the fixed cores
45 and 46. Upon the fall of core 24 the en-
largement on extension 26 engages with lever
29, causing it to actuate, through cam 29, the
lateh 8 to permit the opening of the switceh,
as above described.

It will be noted from an inspection of Fig.
5 that cam 29" is movable on the same pivot
as that of lateh 8. The pin 42 projects from
latch 8 into slot 41 in cam 29, so that after
the preliminary movement of the cam 29’
upon being actuated by lever 29 the edge of
slot 41 encounters pin 42 on latch Sand causes
its actuation. As shown in part section in
I'ig. 2, the fixed core of coil 35 isin two parts
45 and 40, the latter being threaded in a tube
which surrounds the cores and adapted to be
manually operated by the knurled head 44 to
move to or away from the part 45 to increase
or diminish the pull of same, thus furnish-
ing the means of adjustment with respect to
the point of below-normal flow necessary for
the opening of the cireuit-breaker. |

The rear end of the piston 17 moves in and
is guided by the lug 21. This lug has a slct
22 at right angles with the axis of the piston
17, extending into or beyond the aperturs
through which said piston moves. This slot
is adapted to receive the end of the lever 18,
pivoted at 19 to the base A.
cult-breaker opens and the piston 17 is driven
forward by the spring, the rear end of the
piston passes beyond the slot 22 and the lever

138 crosses the path of the piston 17 and nre- |

vents it from again being forced to its normal
position, which in turn prevents the closing
of the circuit-breaker. At the other end of
the lever 18 is a projection or pin 23, adapted
to be encountered by the contact-arm 6 to
cause the withdrawal of the lever 18 from the
slot 22 to permit the closing of the circuit-
breaker upon said contact-arm 6 reaching an
assigned range of positions. The said pro-
jection or pin 23 is so covered and incased
that it can only be reached by said arm 6 or a
projection thereof. Theposition to which the

arm. 6 must be brought to actuate the lever
18 to permit the closing of the circuit-brealer |

]

When the cir- |
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that either no current will flow
he device or else that the current
will flow through sufficient resistance to pro-
tect the motor or other apparatus for which
the currentisintended. Thecontacts 12 and
16 are spring-jaws adapted to hold the con-
tact-arm 6 against the force exerted by spring
37. Thecontact-arm Gisadapted to be forced
intoand out of engagement with said contact-
Jaws 12 and 16 only upon the application of
manualforce. Thespring 37 tends toforce the
arm 6 when out of engagement with contacts
12 and 16 to the position shown in Ifig. 1 and
prevents it from resting on any intermediate
resistance-contact by reason of the inadvert-
ence or carelessness of the operator.

1t is obvious that the automatic means of
thuslockingopen the cirenit-breaker,adapted
to be actuated to release same when the rheo-
stat-arm 1sin certain positions, may be varied
in form and construction without departing
from the spirit of my invention. I do not
therefore wish to be confined to the exact
form of deviee above described.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of a rheostat, an auto-
matic magnetic circuit-breaker, adjustable
with respect to the above or below normal
flow of current necessary for its actuation,
and means of preventing the closing of the
circuit-breaker when the rheostat-arm is in
certain positions, substantially as deseribed.

2. The combination of a rheostat, an auto-
matic magnetic circuit-brealker and means
independent of the rheostat-arm of prevent-
ing the closing of the circuit-breaker when
the rheostat-arm is in certain positions said
means adapted to be actuated to permit said
closure when the rheostat-arm is in certain
other positions, substantially as described.

J. In combination with a rheostat means
of automatically breaking the cirenit inde-
pendently of the movement of the movable
contact-arm of the rheostat, upon the occur-
rence of a predetermined above-normal flow
of current and automatic means independent
of said movable contact-arm of preventinge
the closure of the circuit-breaker nntil actu-

18 such

ated by the said movable contact-arm to per-
-mit the same, substantially as described.
4. In combination with a rheostat means

of automatically breaking the cireuit inde-
pendently of the movement of the movable
contact-arm of the rheostat, upon the occur-

rence of a predetermined below-normal flow

of current and automatic means independent;
of said movable contact-arm of preventing
the closure of the circuit-breaker until actu-
ated by the said movable contact-arm to per-
mit the same, substantially as described.

9. In combination with a rheostat means
of automatically breaking the ecircuit inde-
pendently of the movement of the movable
contact-arm of the rheostat, upon the oceur-
rence of a predetermined above-normal or
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below-normal
means independent of sald movable contact-
arm of preventing the closure of the circuit-
breaker until actuated by the said movable
contact-arm to permitthe same, substantially
as described.

6. The combination of arheostat, an atuto-
matic magnetic circult-breaker, the spring-
actuated piston-rod and automatic means of
locking sald piston-rod when the circuit-
breaker is open and the rheostat-arm is in
certain positions, said locking means adapted
to be actuated torelease said piston-rod when
the rheostat-arm 1s in certain othel positions,
substantially as described.

7. The combination of a rheostat, an auto-
matic magnetic circuit-breaker, automatic
means of preventing the closing of the cir-
cuit-breaker when the rheostat-arm is in cer-
tain positions and means of manually in-
terrupting the flow of current through the
automatic magnetic circuit-breaker to cause

low of current and automatic

its arbitrary actuation, subbtantlally as de-

scribed.

3. The combmatwn of a rheostat, an auto-
matic magnetic circuit-breaker, automatic
means of preventing the closing of the cir-
cuit-breaker when the rheostat-arm is in cer-
tain positions and means of preventing the
rheostat-arm from resting on any of the In-

‘termediate resistance contact-points afterthe

withdrawal of the hand from the said rheo-
stat-arm, substantially as described.

9. The combination of a rheostat, an auto-
matic magnetic eircuit-breaker,a spring-actu-

ated piston and a pivoted lever coidperating

therewith as means of preventing the closure
of the circuit-breaker when the rheostat-arm
18 in certain positions, substantially as de-

scribed. o
HENRY B. CUTTER‘

Witnesses: |
JNO. STOKES ADAMS,
H. F. GRACE.
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