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Zo all whom it moy concern: B circuit the movable -coil’ is~ forced  into ‘ite

Be it known that I; Ausron D. T. Laesy,
a citizen of the United States, residing in
IElyria, county of Lorain, and State of Ohio,
have invented certain new and useful Im-
provements in - Circoit - Breakers, of ‘which
the following is a specification. ..

My invention relates to a circuit bredker
and particularly to a device of this class,
which is adapted for opening a circuit when-

ever_a_current of the reverse direction from

that desired flows through the same and

whenev<r an underload .or an overload cur--

rent traverses the circuit.

One object of my invention is to provide a.

simple and-inexpensive ‘piece of apparatus
of this type and which shall be efficient in
Operdtion. SR S

In its preferred form 1iny .
prises a permanent horseshoe magnét pro-

vided with a pivoted ¢oil carrying a brush at .
- its free end which is adapted-in its closed po-

sition to make contact with the other brush

that is supported upon but insulated from |.

one leg of the magnet. The pole developed
at ‘the free end of the coil by the current
tiowing through the coil will cause said end

to be attracted or repelled as the case may

be. The permanent magnet is.preferably
supported in the vertical plane upon any
suitable base so that when the current flow-
ing in the pivoted coil ceases or falls below a
certain amount the weight of the pivoted

- coil causes its free end to drop, thereby car- |

rying its brush away from the cobperating
trush and opening the circuit. In case the
current flowing through the movable coil is
reversed in direction from that intended to
flow thercthrough, the said ¢oil'is also moved
Jrfo its open position therchy ropening the
circuit and preventing injury to any appara-
{us that may be in it by such reverse current.

As o further improvement I provide the
reverse currvent and undericad device 'so far
deseribed with an overload attachinent con-

sisting preferably of a solenoid so. arranged |
that when an overload current flows: over the

iy invention com-’

open position thereby. also opening the cir=
- cuit. ' : e i i 50
- The invention is illustrated by the aid of. i
the accompanying drawing, in whichthe same -
refereiice characters are used. throaghout the. .
-several views fo designate like parts, and in.-
~which:, . . . 770
- ‘Figure 1 is a front elevation of the device;
Fig. 2 is a side elevation of fhe same, and
Fig. 8 is a diagram of the circuits involved.
In these figures 2 indicates:any-suitable:
base upon which thé various-parts.of the.in- -60
strument;are mounted.. These indlude aper~;" -
manent magneét, 3 of the horse:shoeype sup- =
ported ata slight distance from the face of. "
the base plate by the preferably cepper ::
washers or nuts 4 and clamped in_place by: 65
Lhe copper or brass screws 5 passing through'« -
the plate 2, the cc'}pper;waé]]j.lgljs or. nuts 4, -
and tapping into the permanent magnet at -
the center and near the ends of the two legs -
as indicated in Figs. 1 and. 2. - ... .. %0
The coil 8s,supported between the legs of .2 -
the permanent magnet 8 upon,a.suitable soft -
iron core 7, the rear end of which is pivoted -
in the slotted head 8 of a bélt.extending +
through .the permanent magnét..and . which :#5
receives. a nut 9 upon. its outer end. “Upon -~ -~
the forward end of the coreian. iron:plate 10
is secured in any desired .manner;and forms
the pole of the magnet. . To'the.outer side of -
this plate 10 the lower brush 12 of the switch-. 80
is secured by an end 13 extending at right.c -
angles across the end of the goil,-and upon ¢
the outer side of which is.a.copper block 14
which is-clamped to the block, 10 ‘by .means * -
of screws 15 passing through said block 14, :85
the end 13 of the brush and:tapping into the .« -
plate 10. These screws .are insulated from !
- the block 14 and the plate 18 by means ef in-

‘sulating bushings 16 and an insulating plate %

17 placed between the plates 10 and: 13." A .90
handle 18 of insulating material is:threaded-. -
into the outer edge of the plate-10 by means .
of which the switch. may be.readily opened - :

and closed..-A Linding screw-19. threads inté i

3.
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. side of said leg.

2]

the edge of the block 14 and intér"'s'éét‘é'té,ﬂ )
aperture 20 into whigh one end of the wind:
ing of coil 6 projects and is engaged by the-

screw 19, thereby electrically connecting the

brush 12 with the coil 6. The upper brush

21 is preferably composed of several leaves
of sheet copper and is secured to the upper
leg of the horse-shoe magnet'by screws 22
which are insulated therefrom -by suitable
bushings, a layer of insulation 23 being in-
terposed between -the brush and the upper

- suitably insulated from the leaf brush, ex-
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tends through the said brush and engages
the end of the upper leg of the permanent
magnet. By means of this screw the tension
of the said upper brush may be adjusted to
any desired degree to cause the opening of
the circuit at any desired current within the
limits of the device. ‘A copper rod 24 is sol-
dered or otherwise mechanically and electri-
cally secured to the upper brush 21 and is
bent toward the rear and extends through
the base to provide means for readily seeur-
ing the conductor of the electric circuit
thereto. Nuts 25 and 26 are threaded upon
said rod 24 upon each side of the base to

. hqld it rigidly in position. Additional nuts
" 27 serve as a means for clamping the wire of
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the circuit thereto. A similar terminal 28 is
located near the pivot of the coil and is con-
nected by a flexible ¢onductor 29 with the
inner end of the winding of said coil.
Assuming the circuit conductors to be con-
nected with the terminals 24 and 28 it is ob-
i en the movable coil 6 is raised
18 to its upper position the
ete between the brushes 21
id:the said c6il is in circuit there-
with. Now™if the current is of sufficient
strength and is of the proper direction the
plate 10 or pole of the same is attracted to
the upper leg of the permanent magnet and
thie’circuit remains closed. In case the cur-

rent falls below the amount necessary to at-’
tract said magnet to its upper position it-
- falls by

ravity into its lower position and

““the circuit is opened. Likewise if the cur-
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-7 .rent is reversed so that a pole is developed
50

at the free end of the coil 6 of the same char-
acter as that at the end of the upper leg of
the magnet said coil will be repelled and the
cireuit will be opened. Also in case mis-
take has been made in connecting the pri-
mary leads to the circuit as sometimes occurs
in charging storage batteries, it will be im-
possible to maintain the circuit closed when
the handle 18 is released, thereby saving. the
storage batteries from injury. v

As a further feature of the invention I
provide the solenoid 30 sup;;orted at its ends
upon the base 2 by the plates 81.and 32,
\

L

. 1,018,080 <

An adjusting screw 222,

ich are secured fo the base by the screws.

33and 34. The core of the solenoid con- -
sists of a copper tube 35 having an enlarged
“bore throughout the coil in which the mov-

able plunger 36 freely reciprocates and
which is furnished with a screw threading
into its lower end and provided with an en-
larged head 37 at its lower end to provide a
stop for the same when it is drawn up into
the coil and which normally rests upon an
ydjusting screw stop 88 carried in the
gmcket 39 secured to the plate 82. In the
upper end of the tube 35 a second plunger
40 is similarly mounted, its lower end being
provided with a head 41 which acts as a stop
for its.upward movement when it is struck
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and lifted by the plunger 36, its upper end -

being provided with ‘an insulating head or
button 42 which acts as a stop for the down-
ward movement and when it is raised en-
gages the lower side of the inner end of the
brass lever 48 which is pivoted upon the cop-
per stud 44 carried upon the edge.of the up-
per leg of the permanent magnet. The outer
end of the lever is downwardly turned so as

fo engage the handle 18 of the coil 6 when in

its upper position, whereby when the sole-
noid is energized and the plunger is lifted
the head 42 of the plunger 40 engages the
inner end of lever 43 to depress its outer end
and thereby to depress the handle 18 of the

coil 6, and separate the brushes 12 and 21 to

open the circuit of the device. It is thus
seen that the instrument as a whole protects
the circuit against overload, underload and
reverse currents. ’
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The tetminal 28 or binding post is con-

nected by conductor 45 with one end of the’
‘winding of the solenoid while the opposite

end connects by conductor 46 with a similar
connector or post 47 covered by the bage.

: Fig. 8 indicates the electric circuit of the
device as a whole, the same being traceable
from -the upper post 24 through brushes 21
and 12, and thence through coils 6 and 30
to the post 47. .

- It will be apparent from the foregoing

that the device is simple and inexpensive‘

and that it must be efficient in operafion.

While but one form of the device has been
described .it is apparent that it may be em-
bodied in other forms and that various
changes and alterations may be made therein
without.departing from the scope and prin-
ciple of the invention.

What I claim is:

1. In a device of the class “described, a
single series electric circuit for the device, a
pair of codperating contacts in series in said
circuit, an over-load coil in said circuit, and
a combined under-lead and reverse current
coil in said circuit, means codperating with
said under-load coil to hold said contacts
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closed, and means controlled by said coils to -
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sever  the covhnection befween said pair of
contacts when the current in said circuit va-
ries either below. or above pre-determined
amounts or reverses its du‘echon of flow,
substantially as described:

2. In a device of the class descmbed the
comblnatmn with a single pair of coopemt-
ing contacts adapted to close and open the

~circuit, of a pair of series electromagnetic

Wmdmors, a permanent magnet ‘and one of
said windings cobperating to hold said con-
tact closed, said permanent magnet and me-
chanical means operated by said windings
cobperating to open said pair of contacts in

case of an under-load, over-load or reverse

current in the circuit thereof substantially
as described.

3. In a device of the class described, the
combination with a horse-shoe magnet, of a
pivoted coil having its free pole be sbween the
poles of the magnet, said magnet complet-
ing the magnetic circuit of the coil, a switch
contact carried by the free end ot the coil
and cobperating with another spring contact
to open and close the circuit thro ugh the
coil, whereby the free pole of said coil is re-
pelled and the switeh is opened when the
current in the circuit vontrolled by the
switch is in a reverse direction or whereby
the said free pole is repelled by said spring
contact when the said current "decreases
from the normal value, substantially as de-
seribed.

4. In a devme of *hc d ass described, the
combination with a permanent horse-shoe
magnet, of a pivoted electro-magriet having
its free end between the poles of the perma-
nerfmagnet and adapted to be either attract-
ed or rp*)elled by one pole of said magnet, a
switch contact movable with the electromafr-
net, 'a’second contact coenexa,tmo therewith
to close the circuit through the coil, whereby
the free pole of said coil is repelled by the
permanent magnet and the switch is opened
when the current in the circuit controlled
by the switch varies below the normal or
flows in a reverse d11’er=t10n, substantially as
described.

5. In a device of the class described, the
combination with a switch, of a pmmanent
magnet, a release magnet havu% its coil in
the circuit of the SWituh one end of the coil
being attached to the neutral portion of the
permanent magnet and the other end being
movable hetween the peles of said perma-
nent magnet and commhmg in its move-
ment the ¢ opening and closing of said sztch

- substantially as described.
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6. In a device of the class described, the
combination with a permanent magnet of
g movable coil having one end adjacent a
pole of the permanent magnet, a switch con-
tact carried by the movable coﬂ & cooperat—

\

ing stationary contact, szid .coil being: in-
cluded 1 in the cirenit of the switch, -whereby
the coil is released or repehvd and the swi ch
is opened when the current I the coil fails

“below. the normal value or is revgrsed and .
g second magnet also in the circuit .cf the

switch and arranged to open said  switch
when the current rises .above the normal
value, substantially as described.

7. In a circuit breaker,

switch in the circuit of said coils, a perma-~
nent magnet codperating with one of said
coils to hold said switch closed, said switch
being adapted to be opened by under-load
current or reverse current in said coil, and
means whereby an over-load current in the
other coil will also open said switch, sub—
gtantially as described.

8. In a circuit breaker, the combination
with a single pair of coils connected in. se-
ries, of a switch in the cireuit of said coils,
a perroanent magnet coowemtmg with one
of said coils to close said switch, means as-
somated with the other one of said coils for
opening said switch when the current there-
in_becomes greater than a pre-determined
value, and means associated with the first
coil for operfing said switch when the cur-
rent therein 'becomes less than a pre-deter-
mined value, said latter means also serving
for opening said switch when the current
in the latter coil reverses its dls“ec‘umn, sub-
Stantmhy as described. -

9. In a circuit-breaker, the conibination
with a movable coil, of a stationary coil con-
nected in series therew1th, a SW 1tch in - the
circuit of both of said coils controiled by
the movement of said movable coil, a plun-
ger as a core for said stationary coﬂ said

‘plunger being adapted to move said movable

coil to aid in the control of said switeh,
substantially as described.
10. In an automatic switch, a single pair

of separable cobperative contacts, a series

circuit, a controlling means for said con-
tacts oomprlqmo an over-load coil in said
circuit, ard controlling means for said con-
tacts comprising an under-load coil included
in said circuit, and a permanent magnet co-
operative with said under-load coil in its

‘control of said contacts substantially as de-

seribed.

11. In an automatic switch, a single pair
ot sepambla codperative contacts, . control-
ling means for said contacts comprising an:
over-load coil, and controlling means, for
said contacts compmsmg a cooperatmg un-

der-load coil and permanent magnet, and a -

series ecircuit including said 00113 and said
eontacts, whereby said -coils are. energized
to cause cooperatlon between said contacts,
sub@mntzally as described
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12. In a circuit-breaker, the combination
‘with a movable armature, of a coil for mag-
‘netizing said armature, a second .coil con-
nected in series with the first coil, a switch

§ in the circuit of both of said coils controlled

by the movement of said movable armature, .

a plunger as a core for said second coil, said
plunger being adapted to move said arma-

1,019,080

ture to aid in the control of said switch,
substantially as described.
In witness whereof, I hereunto subscribe
my name in the presence of two witnesses.
: ALBION D. T. LIBBY.
Witnesses: ‘ '
Wiin Van Mipbresmirs,
Ropert LEWIis AMES,
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