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To all whom, it 'mﬁpy CONCErN:

GILBERTWRIGHT, citizens of the United States,

residing at Pittsfield, in-the county of Berk-
shire, State of Massachusetts, have Invented
certain new and useful Improvements in

Breakers for Electric Circuits, of which the

following isa full,clear, and exact description.

+:Qur-invention relates to lmprovements in

*

electrical  apparatus, and

- .. Theobject of this invention is to provide g

- ‘circuit - breaker _ _ _
-which will be simple #ind effective in its op-

I3

'
r

20

to be described and

of “substantial construction

eration and ‘of reliable action. It will be

found to be automstic and adapted to be ad-

Justed to currents of different strengths. The

‘breaker may also be operated by hand inde-

pendently and is provided with means to pre-
vent setting on an overload. : |

1t consists in the improvements hereinafter
as embodied in the con-
struction shown in the accompanying draw-

25

- broken away,

35

40

45

Figure 1 is a side elevation, parts being
of a device embodying our in-
vention and in its closed-circuit position. Fig.
2 18 a 8ide elevation of a breaker in its open-
circuit position.

Fig. 4 is a projection
looking upward from the bottom of the device
when closed. Fig. 5 is a detailed section of
a setting-dial.. Fig. 6 is a front elevation of
Fig. 7is a detailed view, partly in
seéction, of a magnet coil and cores. Iig. 8 is
a projection of the'same looking upward from
the bottom. - Fig. 9 is a detail of the onides
for the movable core. Fig. 10 is 1 vertical
projection of the series-magnet coil, part of
the same being broken away. Hig. 11 shows

adetailin the constr uctionef theswitch-levers,
the circuit-
37 and are so

The main terminals 1 and 3 of
breaker are bolted to a base
constructed at the rear as to admit of the jn-
sertion of terminal studs -of the circuitb into
recesses 10 and 30.  These studs are made in-

dependent of attaching-bolts to admit of eas-

particularly to a
- breaker for electric circuits. |

- Fig. 3 is a vertical projec-
t1on of the device in ite closed position, parts
- being broken away.

s |ily changing the studs to suit varying condi-
Be it known that we, WiLLiam J. Lroypand .

tions of switchboard practice and to do so
without disturbing the alinement of contact-
blocks. Wheén the breaker 1s closed, the
brushes 2 and 21 connect the terminals 1 and
8. These brushes are carried by an arm 4,
which is pivoted at 45 to the frame 5.

o at 56, 1s connected to the arm 4 by the link

.64.  The other end of the lever 61 is adapted

to engage with an arm 71 .08 the tripping-
paw! 7. . The handle 81, arm 8, and attached
parts are used in opening and
breaker by hand. Adjustment of the device
to currents of different strengths is effected
by means of the setting device 9, as will more
fully appear. |

The contact 1 consists of a magnet-coil, one
end of which is recessed, as at 10. The other
end 1s broadened out to form a
contact with the brushes 2 and 21. |

As shown in Fig. 1, the main circuit of the
breaker when in its closed Position passes
from the terminal at the cojl 1 through the

brushes 2.21 to the contact-block 2 and sec-

ond terminal. | SR
The series-magnet coil is shown more clearly
in Figs. 1, 7, 8"and 10 and consists-of 4 cop-
per casting formed with two turns providing
two openings for the stationary core and for
the movable core, respectively, which will be
described more fully hercinafter. The main

brushes 2 and 21 are carried by a brush-holder

22, to which they are clamped by means of
bolts passing through the clamp 23 and into
the brush-holder. Shunt-circuits are pro-
vided which permit the current to pass around
the main circuit just before or after contact is
madeor broken by the hrushes 221. '"Thefirst
shunt-circuit passes from the contact-facing

| of the the coil 1 through the spring-arm 24,

brush-holder 22, and spring-block 25 to con-
tact-block 8. The spring-arm 24 is so situ-
ated that it has a uniform pressure on the
face of the coil while the arm 4 1s revolved.

The brush-helder 29 is adjustably secured by

the screws 41 and 49 to the arm 4. At 40 on

| the arm 4 is pivoted a lever 43, which carries

SETTS, ASSIGN ORS Tp THE STANLEY ELECTRIC MANUEAG"_[‘URING COM
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The
bell-crank lever 6 61, pivoted also to the frame

surface for

50

55

6o

closing the

70

75

9o
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':‘the-: 6&5@1}' block 44, hinged at its 'uppef.énd |
This carbon 44 contactswith another block |

- 31, similarly carried by the .contact-block
3. The second shunt-circuit passes from the

5 facel of.the series magnet through the spring-

. arpr 24, brush-holder 22, strips 26, carbon
~ block 44, through' the carbon block 31, arm
- ‘82 to the contact-block 8. The carrying-arm
82, which-is'pivoted at 33 and has a slight ro-
10 tary movement thereon, is normally actuated
 byaspring 34.  The amount of movement is
Itmited by the stop-fingers 85 and stop 36.

In a similar manner the carbon block 44 is

- . bolted to the carrying-arm 47 and.has a slight
15 movement.at the end of the-arm 43. These
two blocks are thus so mounted as to permit

. of a long sliding contact with each other.
The earbon blocks on account of their rela-
tive positions:have at the moment when the

20 shuntspring-block 25 leaves the contact-block.
4 a comparatively large area of contact, thus

greatly reducing the resistance through the |

shunt-circuit and preventing the burning of

- the brushes 2, 21, and 25 in case of short cir-
25 cuit or'abnormal load. - It also insures that a
good contact, by reason of the rubbing action,
may take placeupon the closing of the breaker.

The long arm 61-of the double lever pivot-

ed at 66 -carries near its outer.end a pin 62,
30 adapted to engage with a hook 71 of the trip-
- ping-pawl 7. 'When in the position shown in
Fig. 1, this hook engages the pin 62, and it
holds the parts of the breaker in the closed
position. - The same axis 56 which carries
35 the two-armed lever 6 61 also carries the
hand-controlled lever 8, which is provided
witha handle 81. Thislever 8 carries an arm
.82, pivoted at 83 and so connected at 84, as
hereinaftér described, that the arm 82 may
40 have a slight' independent movement upon its
pivot 83 for the purpose which will appear,
~ The other end of the arm 82 is forked at 85
. to provide a recess in which a pin 72, carried
by an'arm of the pawl 7, may enter and with
45 which it may-coact. The arm 61 carries a
pin 63 in such a position that it may coact with
the beveled face™or heel 86 of the arm 82.
To break the circuit by hand or open the
circuit at will, the handle 81 is raised from
5o the position of Fig. 1 to the dotted position
of Fig. 2 'The result is that the beveled face
86 when drawn downward by the movement

of the arm 8 slides over the pin 63 and is itself

forced to the left about its pivot 83 and car-
55 ries with it the pin 72 of .the pawl 7 in the re--
tcess 85. This releases the hook 71 from the
pin 62 and the arm.61-iS-then free, permitting
the togele-joint 6 64 to be actuated by the
spring 46 and-the brushes-2, 21, and 25 to be
60 moved from the contacts 1 and 3. . The cir-
cutt 1s therefore broken first at the terminals
of the brushes 2 and 21, next at the block 25
through the first shumt - circuit, and last
through the carbon blocks 31 and 44, which
65 are in the second shunt-circuit, as deseribed

el

4
. :.-rr-. [ iy, 'l‘

i..ﬁ

before. The helical spring 46 as soon as the
arm 61 Is released ‘throws the arm 4 and its
attached parts back quickly from the closed
position, making a rapid and effective break

of the circuit. At the same time the pin 63

passes by the heel of the bevel 86 and leaves
the’arm 8 free to fall into its normal position.
In order that the second shunt-circuit may be

broken quickly and at the right time, the arm -

43, which carries the carbon block 44 at one
end, is pivoted at 40 to the arm 4. Beyond:

the pivot 40 is provided a short arm with a-

slotted portion 48, which coacts with a pin

54, carrled by the stationary frame 5. The

result is that the carbon block 44 instead of

having the slight movement which would.

otherwise resultin being at the end of a long
lever pivoted at 45 has a multipliéd movement;

due to the swinging of  the arm 43 about the

pivot 40, while the latter isitself being moved

-about the center 45. |

70

75

80

To close the breaker from the opén-'-éir'cuit |

‘position, (shown in Fig. 2,) the handle 81 is

raised and the arm 82 drawn over -until the

pin 63 ships into, the detent -at the bevel 86.
The handle may then be drawn down, and the

heel of the detent will carry the pin 63, and

90

consequently the arm 61 and the other parts ‘-

attached thereto, to the closed position. At
the same time the inner end of the recess 85

‘will contact with the pin"72 and throw the

tripping-lever and hook 71 into engagement

parts in the closed position.
- The automatic breaking of the electric cir-

cuit is effected by means of the series magnet

1 and the movable core 11. (Shown particu-
larly in Figs. 1, 4, and 7.) - One coil of the

05

-with.the pin 62 on the arm 61 and lock the

100

magnet surrounds the stationary laminated =

core 12, while the other provides an opening
in which the movable core 11 may operate.

105

The current passing through the magnet-coil -.

1 energizes-the core 12 and tends to attract
the core 11. 'The controlling air-gap is situ-

ated-between the lower -part of the upper<ro.

end 13 of the stationary core and the upper

end of the movable core. In order that the:
core 11 may be so supported as to be free
to move with as little variable resistance as

"

possible, we have provided a ball - bearing-

guideway 14. Attached to the movable core
11 15 a dog 15, which projects into the line uf

115

movement -of -one-arm o? thie tripping-pawl .

(. The core 11'is suppurted by a -projection.
16 from the rack 17 whenatrest. When the
current passing through the series-coil 1 is

| sufficient to raise the movable core 11, the

120

dog 15 contacts with the end of the tripping- -

-pawl 7. The pawl! is then turned about its

pivot, so as to release the hook 71 from the

pin 62 and allow the spring 46 t6 move the

125

arm 4 and to bréak the circuit in the manner .

already described. - When the pawl is oper-

‘ated, the pin 72 forces the arm 82 down  and

allows the pin 63 to pass over the heel of the

130
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detent 86, leaving the handle and lever 8 Jown.

If it is now attempted to closc the cirent |

while the conditions are such that a continued
current.would constitute an overload, it will
5 be found that as soon as the circuit is made

pin 72 of the tr1ppmtr-pdwl will hold the
slightly-yielding arm §2 to the left, so that
the pin 63 of the arm 61 may pass treely to

1o the right under impulse of the spring 46 and
| pasqthuhecl of the detent86. Thus, dlthough

the handle 81 is held in the position indicated, |

the arm 61 will nevertheless automatically
have caused thecircuittobe broken. Thereis

X5 thelefm no poablblhtvot holding the breaker
~in its closed position by hand against an over-

load. Theecurrentinterrupted by the breaker
in such a case as this will be only that which |
was sufficient to raise .he core in the magnet, -

20 owing to the resistance of the small area of
contact of the carbons at that moment.

It is often desirable in devices of this-char-

acter that the same circuit-breaker may be set

so as to automatically operate on one of sev-

25 eraldifferent current strengths. For this pur-

pose we have provided the setting device
which 1s particularly shown in Figs. 5, 6, and
7. The knob 9, which is mounted upon the

shaft 91, carries a dial 92, which may be

30 graduated as desired. The inner end of the
* shaft 91 carries a pinion 93, which co6perates
with the rack 17, which sustains the movable
core 11. Theair-gap between the parts 11'13
therefore may be varied and regulated by

35 raising or lowering the rack 17 by means of

the knob 9 and pinion 93. I1n order that the
setting device muy be locked at the position

desir ed we have provided a stationary pro- |

jection 94 which may fit into a notch in the

40 edge of the dial, as in Fig. 6. The shaft 91

1S pronded with a helical spring 95 and a

~washer 96. The spring acting against the | i

washer tends to hold the dial and ‘insulated

knob9in the position shown in Fig. 5. When,

45 therefore, it is desired to set the device,. the
knob may be withdrawn against the action
of the spring and carrying with it the dial 92
until it is free from the projection 94, when
1t may be turned to raise or lower the rack 17

5° and core 11 to the position desired, as indi-
cated by the graduations on the face of the
dial. The air-gap can thus be regulated to

any desired extent, depending on the capacity |

and construction of the device. .

55  Fig. 11 shows a method of connecting arms
8 and 82 so as to permitof a qhghtmdepend—
ent movement of the two, - Arm 82 1s pivoted
on arm 8 at 83 (shown in F‘w 1) and carries

a pin 84, projecting through 2 hole in arm 8

6o, of large* diameter than pin 84, as shown by
the dotted lines. Pressing against pin 34 is
plunger 87, which is pressed forward by spring
88, which in turn is held by set-screw 89.
Hﬁt-’%m ew %9 serews into arm 8 and is locked

L0
¥
"
it
S,
e
o
e
b .5
Ui
T
-,

i

‘a hmited movement independent of arm 8

corresponding- to the difference in diameter

of pin 84 and the hole in arm 8 through which
1t passes.  Spring 88 and set-screw 89 serve

. to regulate this movement. -
the core 11 will rise, move the pawl 7, and the |

Wlmt we claim is—

1. In a eircuit-breaker, the combination of
two contacts, one for each termma] a brush
for connecting the same, a carrier tor sald
brush, an auxiliary brush carried by a long

70

13

arm pivoted onsaid carrier and havingashort

arm engaging with a stationary member soas
to produce a great movement upon a small
movement of its pivot, and means for actuat—-
ing sald brush-carrier.

‘2 In a breaker for electric CII"CllltS havmg
terminal contacts, means for connecting and

disconnecting the same, one of said contacts

comprising a magnet-coil formed of two turns

of metal and providing an opemnu' for a sta-
tionary core and also an opening for a mov-.

ablée core, sald coil passmtr once around each
core.

3. Ina breaker for an electric circuit hav-
ing terminal contacts, means for connecting

and dlsconnectmg said Lont.acts, one. of -said

contacts comprising a -series-magnet. coil, a

| stationary core therefor, and a movable core,

80.

9o -

the said stationary core bemtr constructed SO

that there is a'single operating air-gap be-
tween the same and said movable core..

95

4. In a breaker for an electric circuit hhr- |

ing terminal contacts, means for connecting
and dtsconnectmtr sald contacts; one of said

contacts comprising a serles-magnet coil,a

stationary core therefor, and a‘movable core,

300.

the said statlonary core being constructed so .
that there is a single operating air-gap .be-

tween the same and said. movable core, and o
108
5. In a breaker for an electric circuit hav- |

means for adjusting the said : air-gap. -

ing terminal contacts, means’for’ connecting
and disconnecting said contacts, one of said

contacts comprising ‘a series-magnet coil, a
stationary core therefor, and a movable core;

110

the said stationary core being constructed so .

that there i1s a single operating air-gap be-

tween the same ‘and -said movable core, and
Jneans for adjusting the said- air-gap com-
| prising’ a setting-dial and a pinion and rack

controlled thereby, substantially as deseribed.
6. 1n.a breaker for an electric circuit -hav-
ing terminal contacts, means for connecting
and dzscannectmg said contacts, one of smd
contacts comprising a series-magnet.coil, a
stationary core therefor, and a movable core,

115

T2¢C

the said statmnarv core bemg constructed so
that there is a single operating air-gap be-

tween the same and sald movable core, the
{ said movable core being guided by ball-bear—-
_mgs aubqtanhallv as descrlbed

7. ‘A brea..cr for electric circuits havmg
contact-terminals,. brushes adapted to make
and break the circuit through said contacts,

125-

63 in position by set-nut 90. Tlms arm 82 h‘ts means for controlling 'said brusheb, a series- 130
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20

25

BEST

magnet coil in the circuit hevmg a statlonary !

and a movable core, means for adjusting the

‘air-gap between the said stationary and mov-

able cores comprising a rotatable dial, a pin-

lon controlled thereby and sliding rack co-
acting with said pinion, the said rack being

adapted to support the said movable core.

8. A breaker for electric circuits having
contact-terminals, br..shes adapted to make
and break the circuit through said contacts,
means for controlling said -brushes, a series-
magnet coil in the circuit having a sta.tlonary
and & movable core, means for adjusting the
air-gap between the said stationary and mov-
able cores comprising a rotatable dial, a pin-
1on controlled thereby, and a sliding rack co-
acting with said pinion, said rack being adapt-
ed to supportthesaid movable core, and means

for locking said settmg—dlal at different pOSs1-
tions.
. 9. A breaker for electric circuits having

contact - terminals, brushes adapted to make
and break the circuit through sald contacts,.

means for controlling said brushes, a series
magnet in the circuit havlng a stationary and

. a'movable core, means foradjusting the air-

_3;5,

gap between the said -stationary and movable
cores comprising a rotatable dial, a pinion

- controlled thereby, and a sliding’ rack coact-
ing with said pinion, the said rack beingadapt-

ed to support the said movable core, the said
dial and pinion being normally locked by a

~ projection engagmﬂ' smd dial, substantmlly as

35

40

“described. |
10. A setting device for a clrcmt—brea.ker -

comprising movablé and stationary members,
a rack adapted to support said movable mem-
ber, a pinion coacting with sald rack, a dial
carried by a shaft upon which said pinion is
mounted, said shaft being slidable in its bear-
ings, sald dial being normallv locked and held

“1in position by a spring, and means for disen-

gaging_ said dial and setting the sa.me, sub-

- stantlally as described.

11. A breaker for an electric cirenit com-

~ prising contact - terminals, brushes for con-

necting the same, a pivoted arm for carrying’
said brushes, a 'shunt - circuit around said

. - brushes, contact-blocks in said shunt-cireuit,

50

one of said blocks being carried by a lever

" pivoted tosaid brush-carrying arm, and means

 for giving fosaid lever a movement relatively |

.. _moré rapid than that of its supporting-arm.

55.

60

65

12 -A breaker for an electric circuit’ com-

prlsmg contact - terminals, brushes for con-.

necting the same, the said brushes bemcr car-
ried by a pivoted arm, a shunt-circuit around

- said brushes, contact-blocks in said shunt-¢ir-

cuit, one of said blocks being carried by a le-

ver plvoted to said brush-carrying arm, a part |

of said lever coactmg with a stationary pin

whereby said lever is given a multiplied and

extended action, substantially as deseribed.
13. A breaker for an electric circuit having
contact-terminals, brushes for connecting the

overloed

AVAILABLE COF

768,334

same, a shunt-circuit around said brushes, and
means for operating said brushes and contact-
terminals in said shunt-circuit whereby said

circuit may be opened by hand by the same-
‘operation as is required to close the same.

14. A breaker for an electric circuit having

| contact-terminals, a brush for connecting the

same, said brush being carried by a pivoted

70'.

arm, a locking-lever controlling said brush-

carrying arm, atripping-pawl controlling said

locking-arm, automatic means.for operating
'said  tripping - pawl,

means for operating said tuppmg-pawl the
said manually-controlled means being inoper-
ative when said automatm means 18 in oyera—
tion.

a plvoted arm, a lookmcr-lever controlling said

ed.to throw said loekmg—lever into its locked
position.

16.- A breaker for electric circuits having
contact-terminals, means for connecting and

disconnecting the same, said means being car-

ried by a pwoted arm, a locking-lever codp-

erating with said .arm, a manually-controlled

arm adapted to coact with said lever, a trip-

ping-pawl carrying a hook for locking said

lever, automatic means to operate said trip-
pmﬂ'-pawl a pin carried by said pawl cooper-
ating with said manually-controlled arm, all
arranged so that when the parts are in the

manually - controlled

75

30

15.-A bre&ker for an electrlc circuit havmcr -
terminal contacts, means for connecting the
same, sald connecting means being carried by

|-arm, means for locking r said lever, a m&nuellv- :

_-controlled arm- for unlocking the same, the
said manually-controlled armalso being adapt-

95_‘

100

locked position and said manually-controlled -
arm 1s withdrawn, said tripping-pawl wili re-

lease said Iockmtr-lever and when said parts
are unlocked sald manually - controlled arm
may retmn said looklnﬂ'-lever to its locked
posttion.

105

17. A breaker for an electric e1rou1t hevmg R

‘terminal contacts, means for connecting the -
same, said connecting means belng carr ied by
a pwoted arm, a lockin o-lever eontrollmﬂ' said .

IIO

arm, means for locking - said lever, amanually-'
controlled arm for unlocking the same, thesaid
manually-controlled arm also being adapted

‘to.throw said locking-lever into its locked PO-
sition, and means to automatlcelly unlock sald_

lever on an overload.

11§

18. A breaker for an electric circuit ha,vmfr' B

termmal contacts, means for connecting the
same, said connecting means being cerrret;l by

120

a pwoted arm, a loekmg—-lever controlling said .

arm, neans for locking said lever, a manually-

controlled arm for unlocking the same, the
‘said manually-controlled arm also being adapt-

ed to throw said locking-lever into its locked
position, and means to automfi,tmally unlock

said lever on an overload, and means to pre-
1 vent the manually- controlled arm from lock-

1ng said lever when the circuit is subject to an

125

130
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19. a vreaker foran electric circuit having
contact-terminals, brushes for connecting the
satne, & shunt-circuit around said brushes, and

_ means for operating said brushes and the con-

5 tact-terminals in the said shunt-cireuit where-

- - by said circuit may be opened by hand by the
same operation asis required to close the same,

and automatic means to prevent maintaining

- said circuit closed aguinst an overload.

* ingastationaryand a movable core, mesns for
adjusting the air-gap between the said station-

“ary and movable cores comprising a rotatable
dial and pinicn controlled thereby and a slid-
Ing rack coacting with said pinion. said ruck 15

being adapted to support the movable core.
Signed at Pittsfield, Massachusetts, this 3d
day of July, 1902. .

WILLIAM J. LLOYD.
GILBERT WRIGHT.

To 20. Inacircuit-breaker, a magnet-coil hav- | ~ Witnesses:

C. W. HamiLrox,
LEoNarp WiLsox.
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