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WILLIAM M. SCOTT, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
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NEVW JERSEY.
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SPECIFICATION forming part of Letters Patent No. .592, 100, dated October 19, 1897.
Applioation filed March 17, 1897. Serial No. 627,973, (No model.)

To all whom it may concern:
Be it known that I, WILLIAM M. SCOTT,
a citizen of the United States, residing at
Philadelphia, in the county of Philadelphia
5 and State of Pennsylvania, have invented a
new and useful Automatic Magnetic Circuit-
Breaker, of which the following is a specifi-
cation.
My invention relates to automatic magnelic
ro circuit-breakers, and the object of my im-
provement is to provide a circuit-breaker
which will be actuated to open the cireuit or
circults either upon a predetermined maxi-
mom or minimum flow of current having con-
15 venientmeans of exact adjustment, means of
introducing into the device current or cur-
rents in various ways, either to actuate it or
to be affected by its actuation, with means
for increased efficiency in actuation.

In the accompanying drawings, Figure1 is
a front view of one form of my circuit-breaker,
showing two jacketed coils side by side. Fig.
2 1s a side view of same in part section. Fig.
J1s a topview of same. Fig. 4isa front view
25 of another form of my circuit-breaker hav-
ing double poles and showing but one solen-
oid-coil and movable core with an electromag-
net placed over the core having a pivoted ar-
mature. Fig.5 is a side view of same in part
section. Figs. 6 to 13 are diagrams showing
various arrangements for introducing car-
rents into the device either to actuate it or
to be affected by its actuation. Fig. 14is a
view in perspective of a portion of switch-
arm and hub thereon.

In Fig. 1, G is the base-block of non-mag-
netic material upon which are mounted two
magnetic Jackets 7 and 8, each containing a
solenoid-coil 9 and 10, respectively. Each
coil surrcands a ncu-magnetic tube, which
contains at its upper end a fixed magnetic
core, and below the fixed miagnetic core a
movable core. ‘I'ne fixed core 11 has passing
through it longitudinally a movable magnetic
45 pin 12, adapted to communicate the impact of

20

30

35

40

core 13 to latch 14, the ends of the fixed and

movable cores being so shaped that a portion
of one is adapted to overlap a portion of the

S

other, so that the shortest distance between
the two is less than their axial separation. 50
The fixed core 15 has passing through it lon-
gitudinally the movable non-magnetic rod 16,
secured to the movable core 17, and is pro-
vided with a head 18, adapted to engage with
lever 19. The section of one or both of these 55
cores immediately at point of contact may
be reduced to obtain increased pull. The
switch-bridge 20 is mounted upon arms 21.
The contacts of the switch-bridge are at 22
adapted to engage with the switch-jaws 23. €o
(Best shownin Fig. 3.) The movable core 13
is provided at its lower end with plate 24,
slotted at either side so as to ride on guides
of frame 25, which carries on its lower side
the set-screw and lock-nut 26, adapted for 65
adjustment of the core. This plate 24 has
marked upon it a point or line by means of
the relation between which and marks placed
upon the vertical portion of the frame 25 ad-
justment may be ascertained. 70
To the switch-bridge 20 is pivoted at 27 a
block supporting a handle 37, having a lim-
ited pivotal movement. Near the upper end
of this block is loosely seated one end of a
pin 25, kept under the control of said block
by stop-pin 34, driven into the block and
projecting intoa detentinsaid pin28. When
the handle 37 is pushed forward in the oper-
ation of closing the switch, it presses pin 28
forward to engage lever or cam 29, which I 8o
shall hereinafter designate as ¢“cam” to more
readily distinguish it fromthelever19. Cam
29 1s pivoted at 30 and is actuated to press
upon the end of lever 19, which is pivoted at
33, causing it to engage with head 18 of the
pin 16 and to lift the movable core 17 to its
highest position in the coil, and at the same
time latch 14, being spring-actuated, engages
the lower edge 35 of the bridge, holding the
switch closed against the action of the springs
36, wound around the pivots of arms 21.
The slot 38 in cam 29, into which projects
stop-pin 39, fixed upon latch 14, permits of
such farther movement of the cam 29, after
the closing and latching of the switch, as may 95
be necessary to allow lever 19 to fall away

75
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from head 18.
falls back to the limit of its pivotal move-

ment, which may be regulated by the pin 28,

havmﬂ' an enlarged head to prevent it from
s being drawn through the bridge. The said
pin 28 is drawn backward by the weight of
handle 37 away from cam 29, so that lever 19
falls away from head 18, leavin g the movable
~core 17 free to fall at the: motent of inter-
1o rupted current or predetermined underflow.
- . Upon the fall of core 17 the head .18 will
again confact with lever 19, causing the edge
of slot 38 to contact with Btop 39, act.uatmtr
latch 14 to release the switch-Arm.
Adjustment of core 17 may be secured by
any suitable means of limiting the distance

IS5

which the core may be drawn upward into |

the coil. A non-magnetic washer may be

used to prevent the stlckmn' of cores. 17 to

fixed core 15.

Another form of adjustment fm cores 17
and 15-is to have.core 15 in ftwo parts, as
shqwn in Fig. 1—that is, 15 being the fixed
- corc and 15' beingtheadj justable core adapted
25 to move to and - from core 15 for the purpose
‘of changing flow, thereby altering the pull
‘between 15 and 17 thhout chanrrmrr the dis-
‘tance between them,

.The arms 21 are pwoted at some dxstance

20

30 from their lower ends, so that portions of the

arms rotate about the opposite side of their
pivots from that of the switch-bridge and are
adapted to engage with spring clips or jaws
40 to gradually arrest their motion until they
35 come in contactwith stop-plates 41 to finally
‘arrest them. The hubs upon the arms pro-
videadequate bearing forthearms upon their

_ pivotsend dbtermme the position of the'arms -

" in‘their supporting-lags independently of the
40 springs 36 which actuate them. ,Thecarbons |

-35 are yieldingly attached to the support of
the contact-jnws 23 to contact with carbons
- 56, attached to switch blades or arms 21 to
prevent arciog at the main contacts.’

45 The bindmg-poqts as shown in Fig. 1, are

at 43 and 44. 43 is connected with one of
the contact-jaws 23, the other contact-jaw 23
-being cénnected wu,h one end of coil 9 and

‘the othér end of the coil 9 connected through:

- so the underload-coil 10 with the binding-post
| 44, as shown in diagram in Fig. 6. . The fol-
lowing means may be employed for the acta-
ation of the switch by the cumulative or dif-
ferential efféct of two or more coils, the same
' 55 being either in series with the switch or in &
circuit or circuits independeht. ‘of it, either
in whole or in part.

‘The overload-ooil ma.y be in two sections,

' 30 connected as to mutunally assist each other,
6o one section being.on eaoch side or leg of the
circuit, a8 shown in.diagram in Fig..7, or
the coil may be-in ‘shunt to the clrcmt. in
- wlilch the switch to.be operated npon is

placed, as shown in Fig. 8, or the coii may’

- 6;!; be in a circuit eutirely indﬁpendent of the
- gwitch, as ahovm in Flg 9.- The windingof

YWhen h;mdle 37 is released, it | the underload-cdil may be varied in-a similar
| manner either when used independently or
| in combination with any of the above ar-

rangements—as, for instance, said coil may
be in two sections so counected: as to mutu-

ally assist each other, ane section being on
| each side or leg of the circuit, as shown in

Fig.10; or it, Ay ‘bein shunt with the main
(m'cmt as shown in Fig. 11, where a single-
pole switeh is emplo}'ed and in Fig. 12,
where a double-pole switeh'is employed; or
it may be in a separate circuit from that to
be opened by it, as shown in.Fig. 13. = °
Add1t10ual bmdmfr-post.s are added to the
base as means for introdocing into the de-
vice one or more currents -either-to affect or
be affected by the aéluation of the dewce, ag

above described. - .
Supposing the sw1tch to be closed in the:

position shown in Fig. 2 upon the occurrence

7¢
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of a predeterinined “overflow; the maguetic .

core 13 is drawn upward. to. 1mpact the pin

12 to actuate the latch 14, thus opening the

ciicuif, or instead of the overﬂow, upon the
occurrence of aninterrupted ora sufliciently-

below-normal current, the movable ¢ore 171 is.

permitted to fall and actuate lever 19 to ac-

9o

tuate through cam 29 the latch 14 to release -

the switch. Where it is desired to have a
double-pole switch, the bridge 20, instead of
being the condm..tmg medium. between the

95"

contact-jaws 23, as above described, may*be |

insulated from the arms 2], said arms being’

adapted to act as bridges to contact the con-

100

tact-jaws 45 with 46 and 47 with 48, as shown

in Fig. 4. It will be noticed. that matead of
these connecting-bridges being horizontal, as

the bridge shown in Fig, 1, they are in &

‘vertical position when closed - and move in
vertical planes parallel with each other, and

the jaws of opposite polarity are thus sepa-
rated by a greater distance than olherwise

would be available in the limited space, and

the bridges of opposite polarity.move in dif-
ferent planes separated from each other..

Instead of. havmg tvo coils .and. movabld-

cores, as shown in Fig. 1, I may. have a single

-Jaokated coil and mova'bla coro'as already
described for the overﬂow actuatlon with an

electromagnet 50, as shown in Fig. 4, fixed
over the latch W luch holds the watch-bnd go
and armature 51, pivoted at 52, adapted to be

-held by the mawnet either agamat the force
of gravity or spring actuation during the nor-
mal flow of current and upon the interrup--

tion of - the current ‘ot below-normal flow to
léave the magnet and strike latch 14, actuat-
ing it to release the switch-bridge. - “The kriob
37 is mounted on -the plate 53, attached to

switch-bridge and having a éertiin amount
of play. The upper part of this plate 63 pro-
trudes over the switch-bridge and s adapted.

when forced forward by the hand in-the op-
eration of closing the 3w1t.ch to en

m&gnet where it is held durmg the-normal

gage with -1
the armature forcing it against the electro-

105
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flow of ‘current, and upon releasing the hand

the plate falls-away from the armature, leav-

1ng it free to fall upon the interruption of the
current to actuate the latch. - By having the
core of the electromagnet in two parts, one
fixed and the other movable, the'-movable one
anay be threaded through the end
provided with & knurled head, so that adjust-

‘ment may be obtained by regulating the dis--

tance between the ends of the movable and
fixed cores. . - |
~«What I claim as my invention, and desire
to secure by Letters Patent, is— .
1. Inanautomatic magnetic circuit-breaker
the combination with aswitch and contacts of
aspring adapted toactuate the switch, a latch
adapfed torestrain the switch against the ac-
tion of the spring, two coils each provided
with a movable core, one core adapted to be
actuated by a predetermined magnetic flux to
rise in the coil and a pin.adapted to commu-
nicate the force of the core’s movement to the

latch to release the switch, the other core

~ adapted to be held within' its coil during nor-

25

35

4¢

mal magnetic flux and to fall upon the occur-

renceof an interrupted or predetermined sub-
normal magnetic flux and a rod attached to

the core, & lever adapted o be actuated there-
by and a cam adapted to be actuated by the.

lever toactuate the latch torelease the switch.
2. In an gutomatic magneticcircuit-breaker
the combination with a switch and contacts of

springs adapted to actuate the switch, a latch
adapted torestrain the switch-against the ac--

tion of the springs, two coils, each provided
with a fixéed and movable core, one movable
core'adapted- to be actuated by a predeter-
mined magnetic filux to rise in the coil and a
pin adapted to communicate the force of the
core’s movement to the latch to release the
switch, the other movable core adapted to ve

~ held within its coil during normal magnetic

45

flux and to fall upon the occurrence of an in-
terrupted or predetermined subnormal mag-
netic flux and a rod attached to the core, a le-
ver adapted to be actuated thereby and a cam
adapted to be actuated by the lever to acta-

‘ate the latch to release the switch..

50
85

6o

3. Inanautomatic magneticcircuit-breaker

the combination with a switch and contacts of

springs adapted to actuate theswitch, alatch

adapted torestrain the switch against the ac-

tion of the springs, a coil provided with a mov-

able core, a rod attached to sdid core, a lever

adapted to actuate and to be actuated by said
rod, a cam adapted to actuate and to be actu-
ated by said lever and also adapted to actuate
the latch, a resefting-handle pivoted on the
switch-arm with limited movementadapted to
actuate the cam to actuate the lever to raise
the movable core. simultaneously

closifig and latching of the switch.

4. Inanautomatic magneticcircuit-breaker
the combination with a switch and contacts of

- acoil and movable core, a rod attached tothe

movable core, & lever adapted toengage with

plate and-

with - the.

the rod to actuate the rod and to be actuated
by the rod, a cam adapted to engage with said
lever to actuate and to be acfuated by said
lever,aresetting-handle pivoted to the switch-
arm adapted to actuate the cam to actuate
the lever and a latch adapted to be actuated
by said cam upon its being actuated by the
movement of the core communicated to it

through the rod and lever torelease the switch-

arm. |
5. Inanauntomatic magnetic circuit-brealker

70

75

the combination with a switch and contacts of

a coil and a core vertically movable therein;

-s8aid core-adapted to be held within the coil

during normal flow of cuircnt through the
coil but to fall by force of gravity upon
an interrupted or predetermined below-nor-
mal flow, a rod attached to the movable
core, a lever adapted to engage with the rod
and to be actuated by the rod, a cam adapted

-to engage with the said lever and to be actu-
ated byit and a latch adapted to restrain the

switch and to be actuated by the cam upon

the movement of the movable core commu-

nicated to it through the rod and lever to re-
lease the switch. __ -

6. Inanautomatic magnetic circuit-breaker
the combination with aswitch and eontacts of
a coilhavingamovable core, switch-arms pro-
vided with hubs as means of adequate bear-
ings on their pivots and guards to maintain
each arm at a fixed distance from either side

So

8

Qo

95

of its pivot-lug to afford space for thesprings -

actuating said switch-arms, spring-jaws at-
tached to edch of said lugs as means of re-

ceiving the projecting ends of theswitch-arms .
to check, and stop-plates back of the spring-
Jaws to finally arrest, the pivotal movement.

of the switch-arms, .

7. Inanautomatic magnetic circuit-breaker
the combination with a switch and contactsof
a coilhaving a fixed and movable core, alatch
adapted to engage with the switch, springs
adapted to actuate the switch-arms, contact-

Jawsadapted toreceive portions of the switch-

arms, an electromagnet and a.pivoted arma-
ture placed above the latch, said armature

~adapted upon interrupted or predetermined

below-normal flow of current to leave the
electromagnet and impinge the latch to actu-
ate it to release the switeh, the movable core
adapted to be actuated by a predetermined
overflow of current, the pin movable thraugh
the fixed core adapted to communiecate the

100

105

110

11§

120

movement of the movable core to the latch

to actuate 1t to release the switch-arms and
drive them from contact. |

8. Inar automatic magneticcircuit-breaker
the combinatioca with aswitch and contacts of
& coil, a fixed and movable core, an electro-
magnel and a pivoted armature, a latch
adapted to engage with the switch, the piv-
oted switch-arms and eontact-jaws for same,
the plate mounted on switch-bridge having
a limited movement thereon and having its

123

130

upper part protruding over the front of the"
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switch-bridge adapted when forced forward | underflow of current to leave themagnet and
by the hand in the operation of closing the | impinge the latch to actuate it to release the
switch tQ engage with the armature of elee- | switch-arms.

tromagncet to force it against the magnet and WM. M. SCOTT.
uponreleasing the hand thesaid plateadapted Witnesses:

to fall away from the said armature to leave JNO. STOKES ADAMS,

it free upon .interrupted or predetermined - JOHN ‘W, REEVE. .
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