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To aZZ whom it mau concem, |

Cincinnati, Ohio, have-invented newand use-
ful Imprevements in Automati¢ Safety Cut-

- "Outs for Electric Circuits, of Wthh t e fol-
o _'lowmg is a spec:tﬁcatmn,- |

My invention relates to electrie conduetmg

systems employing conductors carried above
the earth upon supports, in which the break-
| ageor “sagging” of the conductor between sup-
' portsis liable to bring the wire into contact.
~ with personsor animals; thereby endangering

- life; and its object is to fulmeh & remedy for

. 15 such dangerous conditions.
~ To thlS end my invention consmts in adaptﬂ

~ ing to and combining with an overhead con-

- ducting-main an automatic circuit-breaking |
- apparatus, which in case of dlsplaeement or
breakage of the conducting-main at any

20
"~ point on the line dmeonneete the'main eon-

 —~duetor at. the generator, thereby rendenng it

: b35 .
. cuit, to which is added suitable resistance ap-

40

~breakage.

45

innocuous until restored to its original condi-

tion' and place. The danger referred 1o 18

“especially great in the eenduetmg systems of
electrie-lig oht plants and of overhead-contact
electric railways, and to these my invention.

18 partlculerly applicable.
plication is substantially the same in each:

and may be carried out by interposing in

the main conductor at or near the. ﬂ'enerator 1

an automatie circuit-breaker held norma]ly
closed against the force of a retractile spring

the same or in a return branch of the cir- |

paratus. With these elements only the bene-

fit of my invention will be realized in case of.
breakage of the conductor; but :the.use ‘of-
high-tension currents in eltlee or-upon trav-
eled roadways renders it desirable to extend-
the benefit to a sagging of the wire as wellas
In $uch case I employ an inde-

pendent’ return-wire censt1tutmg with the
outgoing conductor an auxiliary circuif in

which the magnet of the circuif-breaker .is

included, and attach the main eonductor to
said auxﬂmry wire in such manner that the

- displacement or sagging of the main con-

ductor will cause a break of such aumha,ry

- line and a corresponding opening of the main
- conducting-circuit.

'These and other features

The mode of -ap--

'I

or Wewht by an - electr o-magnet included in ]

. ther detailed: . It is also well. known that in-
case of the hreakage or sagging of the out--
going conductor B at any point the wire i8
-liable,in case of contact mth & person or ani-

1_'._(,onneet1ons of-an-electric railway upon the

- | of my invention will more fully and at large
Be it known that I, GRANVILLE T. WO@DS, ‘appear in the- follomnﬂ' desemptlon, in con-

‘a citizen of the United States, residing at | nection with the accompa,nmnb drawings, in

which I have shown theapplication of my in-

‘vention to a common form of electmc—rallway

'clrcult

In the drawmgs Flgu'e 1 is a diagram rep-

-resentmg the generator and. conductm g-line

60

_overhead eyetem to which my invention is

drawings, A represents the generator, B the

pended from' cross-wires between two hnes of

“posts, P’ P?, as shown in Fig. 3. - D D repre-
sent, carriages or sliding contacts carried upon

| applied.- "Figs. 2 a,nd 3 are cross-sections of
‘the line, showing my invention as applied to
‘two prevailing modes of supporting the con-
“duetors of such conducting systems; and Fig.
| 4,a diagram of a closed metelhc circuit, show-. _-
_-mg the cut—out mcluded in the main cireuit.
‘Referring now more particularly to the =

70

outgoing corductor, and C the ineoming con-
- duetor, the. conductors being of heavy wire
carried upon hangers a b, secured upon ahne -
.of gallows-posts, P, as shown in Fig. 2, orsus-

75

the respective -wires B and C, whence the cur- o

-rent is short-circuited through the motor (not
‘shown) ‘'by-means "of trailing wires.

.In the
present. 111uetrabmn I have shown a system in
which oufgoing and return conductors are
both elevated and used .as a metallic eircuit

| closed. in’ multiple are by the traveling con-

tacts D D;_but my invention applies equally
well where the -motor-driving current is car-

80

85

ried to ground through the locomotive. orto a

retum-ratl located upon the-earth.

The construction-thus far deecnbed iscom-

mon and well known and need not be fur-

Qo

mal, to produce.serious injury or even death. 9 5

/This I ebmte by providing a third con-
‘duetor, E, which may be an ordinary tele-

graph or teléphone wire connected with the
conductor Batits remote end and carried par- -

allel-with: it upon the same supporting-posts

back to the generator. In the vicinity of the.
-generator A, I interpose- a circuit-breaker in

the main outgomg conductor, constructed and

IQ0

i arranged as follows: The cireuit-breaker is -
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.-,f-turn-eonduetor K, at convenient points—say
.at. the. &.ul)portmg-pos‘rs—-—short couplings or

_suspcndmg—lmks Jyattached to the main con-
~ductor in such amanner as not to interfere

“with the proper use of the latter, but in case
ging of the latter to

45
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‘ -'r"“*'hICh Whﬂe 1ot 3 1mpa.,11 ing its conduetmty |
60

“ing the last in series.

a,pwotefl mmaturc ¢, forming (untut al of
with the line 13, buf nm mally held open by a
retractile spring, s. .I'rom the pIvot a wire,
B/, connects it 1).:1( k to one pole of the gener-
ELtOI' The armature ¢ is (*{Jml-:ﬂled :md the
conmet at « maintained by an electro- ning-
net, e, included in the auuhmv refurn K. It
wﬂl be obvious that any hwak in the main

“conductor BB will at once openithe contaet at.

d and the current will eease 1o flow. In this

ml\llmry return-wire is also included a yvari-

able resistance, I, and -also, if desirable, a
fusible “(,ut-out ” (. “The. \'umbk 1‘(,%151-—

ance device (-onslsts of an . clectro- mlnnvt--

having. its coils and armature in the conduet-
1nﬂ*-lmo, the avmature resting outwardly

against two or more. 1{111111111 of A branched

oonduetor cach branch hmmﬂ a somew hm

f‘Ol’ld'l](‘t]‘]g -main.  As the inagnet . is cener-

L oized, 1t mﬂldmws its armat ure from the Con-
- act-pomts SUCe eqswelv never, howevm leav-

Thus the vary mﬂ en-’
ern*lzuw strength of the current cuts out o1

-----

in,.as the ¢ase ma,ybe, a greater or less number
of the brzmch eonta,ets thus incre easing the-
re.srs’cance of the eanduetor as. the stren or th of.

“eurrent. increases,-and; vice ver sa, 11101'6&91]10'

the eonduetlwty of the line as the stren crth-

of carrent. diminishes. . These bemfr COMMON:

dewces their functions need not be deqembed'
in detail, excepting to say that as omplo3 ed .
in this eonnectmn an._excess of currentin the
auxﬂlary retirn E will cause a break by fu-
_sién. at.G, and -thus protect the coils of. the

vamable—remqtanee mfstrument I* vhlle the

latter. instrument; :insures the. Safety of the |

(:011 of maﬂ'net e, but in 01‘der to e\tend the
_beneﬁt of the circuit-bre aker to a case where

& mere dlsplacement of the main conductor

"B occurs, as in sagging, T prowde in the re-

of dlqp}deement Or Sag
bring a broakmcr-stl ﬂlll upon the conductor
E at the point of connection through and by
means of the fsuql)endmﬂ*—lmk The connec-

tion of the link f is mechanical entirely, and

to insure insulation an insulating-block, f”,
of any sult.:pble material, is mserted therein,

To further insuve the breﬂkaoe of the line E,
the connection of the link f 1S made to a

c-.hort %ecmon g, of wes 11191 nmtemal——as lead,

;bl'ea,ks easﬂv under a. %‘mam - A Dreakage
of the line E at any of the sections g g de—

stroys the cireuit and. releases. the arma-

_113111"6 C. -
‘In order that th(, bmaL of the eleetme eir-

cuit at the point d may uot cause a spark or

fuse the metal contact-points, I provide a car-
bon follower- eon’ract 73, acting upon a carhon

395,533

preventing a spark at the latter. |
tinued falling of the.armature the contaet is

,_ﬂ]e lme

_eleetnc light or power circuit,)
breakm o armature in the outgoing conductor |
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| hutlfm attached to the rmature ¢ in e ar of

the contact d. The carbon pencil liis passed
through a supporting - picce, 7, in ecleetrieal
connunication with the line I3, and arranged

to rest at 1ts lower point upon the cont act-
| hutton of the armature and follow downward

with the movemeént of the armature wuntil

-stopped by the enlargement or head 7./ of the

carbon pencil, which engages upon the sup-
porting-prece +. "The effect i to carry a par-

tial current th ou c¢h the carbon contacts after

the metal contaets have separated, thereby
In the con-

ﬁnallv broken at the carbon contacts. ..
In Fi i, 4 T have shown ﬂw arrangement of
the euemt breaker mn the . %mﬂle circuit.,

Starting from the generator A, the. circuit is
-high 1'esmmnce but together oﬂmm ¥ 4 CON-

duetlnfr medmm cqual to the ('a.pam‘q of the

traced by wire-T- to the: m*nmiuro ¢-through

contactd to and Lhruunh the magnet. e, thene(, |

over the-main cu*euﬂ-wwe to “the lamps L

apparatus being. such  as already fully de-

seribed, it will be obvious that.a breakage of
-at any point will  cause. the arma-
ture ¢ to drop and diseconnecct the generator.

~ Tclaim as my invention and désire to secure.
lW Letters Patent of the United States— -

1. In combination with an electric ﬂ(,ner

ator,its conducting-line cirenit,and devwes———-
such as la,mps or motorcs—for utlllszr the eur-

70

80

or other apparatus in which the current is
utilized, -and thence back to batfery. The
_~__consh*uet1ml and arrangement of the eut-out"

90
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rent passing over such circuit, a l)re&k-cu'cmh -
armature in cireuit in or near the generator -

held to econducting contrdl by a maﬂ'net nor-.

mally charged by the clectric e]m*rfre upon the

eonduetmg circuit against an mdependent_

103 .

normally-active Wlthdra,wmfr force acting au-

tomatically to hold the- cirenit closed wh ile

the conducting-line is otherwise intact and
eharged and to open the cirenit when the con-
ducting-line is broken or impaired at any nﬂm'_

1)011113 Substantmlly as set forth.

2. In combination with a generator ﬂnd out-
coing conduector of an electric circuit, (as an

electric light or power circuit,) a cireuit-
breaking a,rnmtur(, in theoutgoing conductor,

an auxili ary wire constit utuw areturn branch

of the circuit, and an electro-magnef in said
retarn bl‘aneh controliing the ell‘mut-br ak-
ing armature, substant ml]\ as and for the pur-

‘pose set forth.

3. In combination with a n‘( nei'mu‘r and out-
going conductor of an eloctric circuit, (as an

a cn*cmt—

an aumhary wire constatutmn a retirn br&ncn
of the eircuit and arranged pa arallel therewith,
electro-magnet in S&Id return branch con-

trulhnfr the elr(,mt-breakmw armature, and -
insulated links connecting the main conductor

to the auxiliary wire in such manner that a
displacement of the main conductor will sevei
the auxiliary wire, substantiall y as and f' orthe

purpose set forth.

4, In an electme light or powev cirelit, the

710

IT§.
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eombmd,t] il of a clreult-bre&ker in the out— 1 my hand in the presence of two subscmbmg ~
going conductor and a fusible cut-out, a vari- | Wltnesses - -
able-resmtance device, and a magnet- control- |
‘ling the circuit-breaker in the .return-con-
.1.5 ductor, arra,nﬂ'ed and opera,tmg substan‘nmlly | W’ltnesses o
. as set forth. -~ - - L. M. HOSEA -
In teqttmmly whel'eof I have hereunto qet - CHESTER W. MERRILL.

”395,‘533 )

GRANVILLE T, 'WOODS._ _
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