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To all whom it may conceri:

Be it known that I, WILLIAM II. POWELL,
acitizen of the United States, residing at Hart-
ford, in the county of Ilartford and State of
Connecticut, have invented certain new and
uselul Improvements in Automatic Cireuit-
Breakers, of which the following is a specifi-
cation.

“The invention relates to the class of electro-
mechanical devices which are constructed and
arranged to automatically cut out eircuilts
when the quantity of electricity in the mains
whichsupply the circuits becomes abnormally
large or above the desired maximumn.

T'he object of the invention 1s to produce a
simple, small, and cheap device of this class
which can be conveniently connected with
any light, power, heat, or similar circuit and
readily adjusted to the desired capacity, so
as to surely operate and cut out the circuit
in which 1t 18 connected the instant the cur-
rent supplied for any reason becomes greater
than the limit of safety for the apparatus con-
nected in the circuit.

T'o this end the device consists 1n a rotary
cut-out having conducting parts adapted to
connect and disconnect stationary contacts
or brushes with a spring that normally holds
the conducting parts disconnected from the
contacts, and a handle for turning the con-
ducting parts into connection with the con-
tacts and making tense the spring, and an
electromagnetwithitscollsconnectedinseries
with the mains that pass to and are connected
with the contacts of the cut-out, a weighted
armature arranged to gtand normally away
from the magnet and be drawn to 1t when the
current is greater than the predetermined
maximum, at which time the current will be
sufficiently strong to cause the magnet to
draw the armature against its counter attrac-
tion, and a lever or latch connected to and
movable with the armature and adapted to
engage and retain the rotary parts of the cut-
out when they are so turned that the spring
is made tense and the conducting parts join
the contacts, as more particularly hereinafter
described, and pointed out in the claims.

Referring to the accompanying drawings,
Irigure 1 is a side view of the device with the
cut-out engaged by the lateh, the spring tense,
and the conducting parts connecting the con-

| tension.

| tacts and completing the circult through the

cut-out, the case in which the device 18 usu-
ally inclosed being removed. Fig. 21s a view
of the same, showing the magnet cut 1n cen-
tral section, the armature drawn to the mag-
net, and the rotary parts of the cut-out in the
position occupied after being released from
the lateh and thrown by the spring—that is,

~with the conducting parts disconnecting the

contacts that are connected with the eircuit-
mains. Fig. 3 is a central section of the cut-
out on plane denoted by the broken line of
Fig. 1.

The device may be inclosed in a wooden or
metal box or case or simply attached toa back
board,as desired,which,however,1snotshown
in the views, as it can be of any shape and
construction.

The base 1 of the cut-out can be made cir-
cular, of wood, porecelain, or any other suit-
able insulating material, and attached to the
back of the case or board in any convenient
manner. Ontheface of the base are secured
the contacts, to which the circuit-wires are
connected. The contacts 2 are preterably
formed as flat plates, while the contacts o are
formed as brushes that project with a little
spring above the plates.

The base at the center supports a post 4.
This post is firmly secured in position against
rotation, and it loosely supports a block 5.
The post bears a spiral spring 6, one end ot
which is connected with the post and the other
is connected with the block or an arm that
projects from the block. The block is free
to rotate upon the post, except as controlled
by this spring. The spring is made of con-
siderable length, so that it will have the nec-
essary power when made tense to throw the
block quickly to obviate arcing, and yet will
remain under tension for some time without
being so strained as to lose its elasticity.

Connected with the bloek 5 is a disk 7, of
insulating material, which bears the conduct-
ing parts 8, that when the disk is in one posi-
tion connectl the contacts and brushes on the
base and when the disk is in another position
disconnect the contacts and brushes. ''he

disk is so connected with the block that the
conducting parts it bears connect the con-
tacts and brushes when the spring is under
A handle 9 is attached to the bloek
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2 or to a part projecting thercelfrom, and by
means ol this handle the Dlock with the con-
nected disk and conducting parts which the
disk bears may be rotated. Secured to the
base below the block is a disk 20, having lugs
21 arranged to engage the end of the bloclk
and limit the distance of its rotary movement.

1The magnet 10 is secured to the back of the
case by any suitable means. In the form
shown one of the circuit-wires that is con-
nected with one of the contacts of the cut-out
18 ¢oiled on a bobbin 11 into a solenoid and
the whole encased in a eyvlinder 12, 50 as to
form an iron-clad magnet. The armature is
preferably formed with a core 13 and a flanged
head 14, and the core is preferably bored out

-or made with a chamber 15, into which pieces
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of lead orsimilar non-magnetic metal can he
placed to adjust the weight of the armature.
An opening ean be made through the top of
the magnet, through which the pieces of non-
magnetic metal can be dropped into the
chamber in the core.

Connected with the armature is o screw or
stud 16. The shank of this screw extends
loosely through a perforation in the latch-
lever 17, and its head is arranged so that the
armature may have a llmited movement with-
out moving the lateh; butthe armature can-
not move 1ts full distance without causing
the head of the screw to engage the latch and
move 1.  The lateh 17 is preferably pivoted
to the back of the case, or a post extending
therefrom, between the cut-ont and the mag-
net, and the end opposite to that which is
engaged by the serew projecting from the ar-
111;11111@ is recessed or provided with a hoolk
15, that may be made to engage and hold a
part of the block that is mounted on the post
of the cut-out. A pin, stud, or post 19 may
be connected with the ease to limit the move-
ment of the latceh in one direction.

When there is only the normal amount of
currentand of course when thereis nocurrent,
passing through the circuit-wires, the arma-
ture 18 not atu acted by the magnet, and by
aravity it dropsaway from the poleof the mag-
net. When the armature is away from the
magnet, 1t engages the end of the Iever and
causes that end to be depressed, which of
course raises the opposite end or the lateh end
of the lever. With the lateh in this position
when the blockmounted on the base of the cut-
out 1s rotated by means of the handle the
hookedend willengage the portion of the bloclk
when the spring is made tense and retain the
bloclk in this position with the spring in that
condition,as shown in Iig. 1 Asabovestated,
when the block 1s in tth position and tho
spring is tense the eonducting parts connect
the brushes and contacts on the base and con-
plete the circuit through the cut-out. The
parts are adjusted to remain this way aslong
as & normal current is passing Lhro*aﬂl* the
mains, but when the current becomes abnor-
mal or above the safety limit in quantity the
magnet becomes of sufficient strength to draw

071,087

the armature against the counter foree, which
in the form shown is gravity, and this of
course moves the end of the lever in such
manner as to cause the lateh end to disengage
from the bloek, w ]uch 1s then quickly (hrown
by the spring. Dy thisaction the conducting

parts connected with the block are eausedto
suddenly disconnect the contacts and brushes

and open the circuit. The parts remain in
this position with the ecireuit open until the

handle is again turned 50 the spring is made

tense and the block engaged by the lateh.

The armature, being 1005013 connected with
the end of the lateh lever, 1s [rec to move
without the load of the lever for a portion ol
its travel, that is, until it nearly reaches the
pole of the magnet, where the strength of the
pull is ﬂleatlvmev cased, sothat a %11 ong pull
may be e;\erted upon the end of the lever for
causing 1t to unlateh from the Dblock of the
cut-out. 'I'his construction allows the arma-
ture to move {recly until it has developed
considerable speed and the power of the mag-
netic pull has inereased so that the armature
will have considerable momentum and will
give the end of the lever such a hDlow as will
cause 1t to surely nmove and f{rec itself from
the block.  The weight of the armature can
be adjusted and its distance from the pole of
the magnet regulated so that it will remain
down unm ,]ust the amount of cuarrent re-
¢quired to lift it is passing through the coils of
the magnet. The further thc, armature 18
from the pole of the magnet the more deli-
cately can it he regulated, so that just the
amount of pull to startit toward the magnet
can be nicely determined. The armature
may be allowed to drop to such a distance
from the pole of themagnetthat the pullwhen
the armature is first drawn is comparatively
weal, butwhen the lateh-leveris engaged and
moved the armature is so nearthe pole of the
magnet that the pull is quite strong.

The drawings show a double-pole cut-out;
but the deviee can be arranged in the same
manner with a single-pole cut-out.

T'he devieeis simple, cheap, and casily con-
nected with any kind of a civeuit, whether it
be a lighting-circunit, heating-cireuit, or a
power- mrmut The Cut-out operates with a
very quick movement and will open the cir-
cult without arcing. The magnet is sure in
action, and the m*nm-ture can be readily regu-
lated and adjusted so that it will operate with
the exact predetermined amount of current.
The cut-out 1s casily set and will always per-
mit the passage of a normal amount of cur-
rent, but will surely brealk the civeuit when
released from the hold of the armaiurc-con-
trolled lateh-lever.

Themagnetshown inthe drawingsiswound
by coilsof themain civenit-wires; but of course
the magnet may be wound by coils shunted

:10111 the main exlcmt “Wwire.

I claim as my invention-——
L. In & circuit-breaker, in combination, a
—011[ having stationary eonmets adapted to

CTLT

70

75

SO

QO

95

100

105

110

115

120

125




JO

20

571,097

be connected with circuit-wires, arotary spin-

dle,rotary connecting and disconnecting parts
supported by the spindle, a spring for rotating
the spindle in one direction and a handle for
rotating the spindle in the opposite direction,
a lateh adapted toengage the spindle for hold-
ing the spindle with the spring under tension,
an electromagnet with its coils adapted to be
connected in series with the circuit-wires, and
an armature loosely connected by an adjust-
able connection with the lateh in such manner
that the connection can be regulated so the
armature willmoveindependently of the latch
for a predetermined portion of its travel and
for the predetermined remainder of its travel
engage with and pull the free end of the latch-
lever toward the magnet, said armature being
normally held down by gravity and adapted
to be drawn upward by the pull of the mag-
net, substantially as specified.

2. In a circuit-breaker, in combination, &
cut-out having stationary contacts adapted to
be connected with circuit-wires, rotary con-
necting and disconnecting parts, a spring for
rotating the connecting and disconnecting
parts in one direction and a handle for rotat-
ing them in the opposite direction, a gravity-

cD

lateh for holding the connecting and discon-
necting parts with the spring under tension,
and an armature with a recess for receiving

non-magnetic metal, said armature being

loosely connected with the gravity-lateh by an
adjustable connection, and an electromagnet
withits coils adapted to be connected in series
with fhe circuit-wires, substantially as speci-
fied. |
3. In a circuit-breaker, in conmbination, &
rotary cut-out having stationary contacts
adapted to be connected with circuit-wires, a
stationary post supporting arotary block with
a disk of 1msulating material bearing connect-
ing and disconnecting parts, a spring con-
nected with the post and with the rotary block,
a handle connected with the block, a latch ax-
ranged to engage and hold the block with the
spring under tension, a hollow armature with
a screw loosely connecting the armature and
the latch-lever, and a solenoid with 1ts coils
adapted to be connected in serieswith the cir-
cuit-wires, substantially as specified.
WILLIAM H. POWLELL.
Witnesses:
1I. R. WILLIAMS,
K. .J. lIYDE.
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