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Un NITED

JOUN PLUMLEY HASLAM, OF WILMINGTON.

States Patent OFrice.

DELAW"ARB ASSIGN OH OI’. .

SEVEN-TENTIHS TO FRANCIS E. GALLAGHER, SAMUEL L. FOSTER, AND
JOIN T. ANR Fw, ALL OF SAME PLACE. -

£LECTRIC STO PnMGT-EGN FOR WARPING-MACHINES.

- SPE&?.TIG&TIGN formmg paru af Let ers Pa,tent No. a%P‘ 040, ua‘ced 44 uly 15, 18840,
A ppllcfhtli}n filed ‘Septt,mber 28, 188{% ' Rerial Ro, 325,347, (Nomeodel)

To r:aZ!_.- whom T8 o J COTLCETTL:
e it inown tnat I, JOEN PLUMLEY IIM-
LAM, of Wilmington, in the county of New

Castle and State of Drtl.;mwe have invented
certain new and -useful Improvenmnts in

Klectrie Stop-Motions for Warping-Machines,
of which the following is a speeification,
This invention relates to electric stop-mo-
tions for warping-machines having the ven-
eral characteristies of that described in Let-
fiers Patent to Lewis H A Schwartz, No.
595,351, . dated January 85, 1339. Thl:-.:. pat-

_Gnted_:;l.op--izmmun s @ ha,r.:u,tm*m:*d by the em-
'p]fﬁ; ment of & visual annnneiator eleetrically

actuated, so that when a. break occurs in a
varn or “end ” not only will the machine be

R nmm}ﬁ{i but also the location of the particit-

lar hroken thread ov end will be indieated.
a very important and desirable fea-
fure, since there are prepared 1n a4 warping-

maciiine f‘l'e(lliel’ttuy 15 many as two thousand

three hundred threads or end&, ani on the
cecurrence of breaks much time has hithe
arto been consumed in hunting for the broken
threads—a difficunlty which 1s avoided by the
cmmployment of the electric visual annun-

ciator. Therearveseveral contingenceies, how-
over, of frequent occurrence that arenot pro-

vided for by the Sehwartz
ances. 1t frequently happens that the at-
tendant is out of sight of the machine when
it stops, and henee some minutes may elapse
before he is aware that if has stopped. T'o

is introduced into the eleetric cirenit, so that
an alarm will be sounded when the machine
stops, and thas the attention of the attend-
ant will be attracted. It alsofrequently hap-

peus that the machine is stopped by a slack .

QCCUrTing In one or more thr{ eads or ends in-
stead of by breaks oceurring: llithertoithag

been necessary to examine each thread of the |
agroup ol threads indicated by the visual an-
punciator to Sec whether it is broken or.
~whether it is only slackened.
with the present invention thealarmn-bell cir-
cuit and the character of the devieces therein
are such that” by turning the usual balance- i

patented appli-

ap_ gy

of extra yards-will

In aecordance

beam to tic rhten Lhe threads Lm bell will

cease ringing in case'the maehine has been

stopped hj;' a slack thread or threads; but it

50

will continue lmgmf“ il easoe a th_read A8

brolken.

‘Warping-machines have also com-»

monly been counstructed so that when thef ”

piepetl ed a gong would be struck mechanic-
ally. In case Lhﬂ attendant should be out

of hearing of thegong, themachine would cot

proper nunmber of yards of W%Hp have been ;3 5

tihue to prepave warp, and the addwwndl,

amount would thus be wasted; oreven in Casé
of the attendant 11{,;11; ng the gong a number
isually ¥ be E;i‘f‘p&‘i*{)ﬁ e
fore he can stop thmmmlmm

with the present invention the machine is

automatically stopped on the completion of

the proper amountof warp, and the fact that
the machine is thus stopped and 1ot by the .
breaking or slackening of a thread is indi-
cated by the visual electiic .;anumi.&‘i;{}r.

A warping-machine provided with electrie
stop devices in aeccordance with the present
invention will thus be automatically stopped
on the hreaking of athread or.end or on the
completionof Lh(_‘ warp. Theparticular threads

or f‘Iidb btols._eu ot the L—mt of the mmpletion

+..ﬂ|-l'll-lll-ll

111111111161.:1‘(01 dlid .the ,smppumot the flc_hme

In accordance

6o -

6g .

79

75

wiil be dmmunced by an electric bell, which

will contine ringing until the a ttendant has
done what 1s required.
The invention also 11101 udes unplfwenmut*:

‘in the construction of the varn- gmd{_, gireuit-

closing drop-hooks describied in the Sechwartz
pa,tem it fteqm,.nth happens with thra drop-
hooks ortheeir (Jmt-j_)l.-.tteﬂ: with which they are
adapted to make electric contact, that they

"become covered with lint to hll(‘h an extent

that electric contact is prevented; so the ma-
chine fails to stop when the threads break.
The present invention includes an 1mproved

construction in this ze%pevb 101' OVE! wming_

this difficulty. | . |
The warping-machine is: IISH&“} operated

with a less number than its maximum num-
berof threads or ends.

Uonsequently when so
used the unused cirenits rust be prevented

8o
S5
9o

95
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frain ciosing, The present invention includes | ingbarn, held in suitable guides. The motion

means.for 1‘(3}’11'161“111‘-”‘ maetlv{} the unused eir-
Guits.

The present nnprowm ents ave tilustrated
10 the aceompanying 4.]1*1?&111;3,5?11.1 which—

}i‘iﬂ'm'ﬂ i 18 a side view of so mueh of a
watping-machine as jg neecessary for an un-
o1 “.m‘:,andmg‘ of the present INvention, show-
- the loeation of {he visnal electric aunun-
the electric beil, Figs. 2, E, 4, b,
£ cws of the mechanical stop-
and othicr mechanieal features.

L.'L,iz‘ amshawing the electrical con-
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FLRN i‘f‘w maitt drive-shaft of the wal pi]'w*»

maching carrying fast and loose pulleys o o,

13 15 the balance- 1;ru£1*z=}.;'--{111:1
f”m.-{'if{a pass, satd balaucee-beam having
nal hand balanee-whesl (),

C is one of the erecls of the nm,t_hmﬁj hav-
iﬂg a number of seations fiiled with sgpools
2 ¢, on which the yarn or thread is wound.
Lhare are a8 many crasls and as many sec-
fions and spools ineach ereel as the character
of the work demands; but oniy one c¢reel is
tHustrgted,  Usually there ave
geven sections i each ¢reei.

The motion of the machine is bmppcd by

o S =_
y ,:J .3 ‘1 i}

tho

“means of a shipper-fork I, which carries the

30

35

new with me,

g
"-‘1_.1

45

Lry
&

‘."'"-"' [
L5l

'._lzthng, shifting-rod.
eVenr s i‘;h otced a balanced lever ¢, which lies

drive-belt from the fast to the loose pulleyon
the drive-shaft A.

action of which isinitiated by the movement
of the armature ol an clectro-magnet, such
mechanisms being well known. Iprefer the
mechanism illustrated, whiceh, however, isnot
and constitutes in itself no
part of my izl'f'*flm’ ol Coacting with the
shipper-forkisaslicing mi‘lnm"tetuﬂi“{.l shift-
ing-rod K, whick iz moeunted in the frame-
W{}]k of the mias **t RO **«t”a‘.n:: hlidohmfrltudi-
nally. e

The shifting
belt from the fast p ﬂ‘”w (LY H*e loose pu]le}

¢ (thus ntm.:-pnlf“ the 111;1(*:1111(3) by a coiled
%prmg . When the machine is running, the

rod K is held retracied, and the spring d is

held under tension by *rwvn of o {3;1,‘((1]1*]01 er

wihtleh uw,am s a0 noten.fon the
Tothe other end of this

e, one end of

in a substantially Tioumnml plane.  I'rom
aae end of this ]evm ¢ 18 suspended by a rod
i the armature ¢ of an ("‘10(‘121‘0 magnet I,

When, however, the electro-magnet is cner-
oized l}y the passage through or around it of

~an electrie current, the armatuve is casily

Nile

drawn down, there being but little weight to
be overcome. On the {}ther arm from that to
whiclh 18 pwoted the armature-rod conncetion
the lever ¢ carries an upwmdlv pm]{w*tmn
ﬁf{‘h k.

On the main drwe—ﬂhﬁf A isa
centric /, against which rests. one {nf} of &
spriag-held lever m. "The unper end of -this

ieﬂemw gonnected by a linlk with a rérmm*ﬂwt ¢ ofn mehﬂ!z(,mwm Iosmfr gray 1Ly drop- hook_

._u,-'-

pied by the eateh Lo on lever g.

wiiich thp

by a lever q at the proper time.

six ¢reels and

This shipper-fork may
be moved by any convenient mechanism, the

- Blodgett, No.

The
tever gis halaneed so that nm*m.;ﬂhf the arma-.
ture ¢ is held uplifted above ithe magnet.

am pr oe-

communicated hv the eam to the lever m is
in turn coinmunicated by thelever to the bar
n, which isthus cnnstautl) reciprocated while
Lhe machine is running. T'he reciprocating
bar n has a projecting stud o, which recipro-
cates just above the posztmn normally oceu-
W’hon the
magnet I¥ 18 energized, 1ts armature 18 de-
pressed and the cateh L is lifted into the path

of the stud o, s0 that the lever ¢ is swune on
; i ‘ung |

1ts pivol by the movement of the bar . "Dy
this movement the lower end of the lever eis
released from the noteh fin thesliding shift-
ing-rod X, which is then free to. be actuated
by its ﬁ‘pung , and so stop the machine.
iience it 1s ewden that the passage of an

‘electric current throueh 1110 magnet I will

stop the machine.
'I'ie usnal mechanism for %Oundmﬂ; a ﬂonw

to give notice that the warp is eompleted 18
only partially shown. 7This mechanizm in-
cludes a gong p, whichis adapted to be struck

is actuated by a train of gearing of well-
known construction, which is not shown, be-

This lever:

75

53

go

cause 1t 1s well known and because it consti-

tutes no part of the present mnvention.
mechanism of the character referred to is, for
example, shown and deseribed in Letters Pat-
ent to J. .J. and G. Ashworth,
dated October 21,1876. The only portions.of

this mechanism for indieating the completion
of the warp that are 0%%011&1&1 to the present.

invention are the gong and the striking-lever,
and it is only necessary to know that the lever
is adapted to be moved at the omnpletmn of
the warp.. |

{r is the electrw visual annunciator, wludl
is {(or may be) of well-known construction. I
prefer to employ an annunciator made in ae-
cordanee with Letters Patent to Aaron D.
359,051, dated March §, 1887.
T'his annunetatorhas a series of sight-targets
» v, which are exposed to view on the exei-
tation of their respeetive magnets s s, The
number ol the targets depends upon the num-
her of ereels and sections.  Preferably there
is a target for each ecrecl-section, so that a

m;u_,hmeh.wmn forty-twosecetions W(}Il](l have

forty-1wo t_mgeh n its annuneiator. There
may be a separate target for 111([1(*:11111** the

completion of the warp, or one of the other

targets may he selected for this PUrpose.
%111{*0 only oue ecreel is illustrated, having
seven sections
eight tm*gets,-meludnm 2 separate target for

indieating that the warp is completed.

BIRE thfe clectrie bell, which may beof any of
the well-known Lm{l% whieh ring (*{mst;mtl‘}

until attended to.
TIn order that the breaking of a thread may.
stop the machine, it is necessary that an clee-

Ags

No. 183,619,

the annuneciator 5]1{;“'11 lms.

100

105

110

115

120

IES

trie cirveuit in whwh the stop-magnet I is lo-

cated should thereby he closed,

Each thi ead

therefore passes Lhmunh an eye /in the end
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i, which is h ald nmmmb* up! med b}"" the fen~
sion of tho thread, a8 in the Schwarta patent,
nevetofore referved to.. T'hese cireuii-closing

honles are monnted as follows: Each section

of e i:fh croeel has attached to. it & vearticatly-
exiend!

ather uwmhicﬁ insulating: materi al, having 3
deep groove or recess
putits Jength, Foreachs gmﬁlor tin‘ ad there

are two hovizentalm atallic wires or mds v,

which extend crosswise of the ﬂrm}v@ 2. 10

Caach inner wire ¥ one of the Jmpnmoim s

4 &

tally sonnected, ao that it 15 in perma-
ami,_:fa.,:}.le:a contact ihemwuh, and efwh
ook 18 normally upheld by the tension
f e thread passing through its eyve out of
nvach with bm: suter wire 1.  Wihen, how-
v, tha thread breaks, the drop- “hook 1

E{jrﬂf'l-

*J
{f
Iy 1}
4

-'-H'.

res PN
th opposilo noles of an clectrie |
the ¢lreunt i i which Hl{l %*Lu‘:b magnet Fis lo-
3 v CLOSEU.

ifi_ e wires win the aroove u they are
11 m o tﬂ* 1} mm cover &(1 b*}f lmt

SRR L

_J""l
(g% T A |

; :H‘f,]i i ﬂ@ﬁ};fﬁ
(Rt f" -;.'1, IOV ES,

*""‘j'lti-":":h“ ..
ITI(r;" aE- 1]&4{.. '-:.-..L ..:In_
oy !'1

putsnie of A 113,5" Onsor tne !‘11‘01}

ase by the insertion of a stop-pin x in aper-
inges i in the box Lo beneath
R apove its wire w. The
than held apliftea by
tact with ine mlf_ fu and 18
.i.ﬂ 'L*'""ﬁ”"{} .

in older 0 pre

ab e "'f'

=X

thus ven f] ered

the edge over which the threads
pasg is m*m ided with a rounded bar M, which
,.ﬁ:ﬁi’._ ML}E*T made of metal; glass, or other
material which will afford a Mmuut} surface
andt Wit Bot De WOorn m— the threads. |
:{'4"- is nob ]1(3({‘“*~‘~a:.,nj," in practice that eacl
ro0dz phiould n e aseparate Indicating-
'u'::'a the visual ananuneiator. It is suf-
there snouid Le one in

. &, W

- R T-

! i i.:.l-pr-u-l
) .
e

d"f}u are ina single verticat iine, when
e fw‘“wm g knowi th”'{"* the brealc has

PR ML

woave ount of dine. flence all the wirves o
iich the drop-hooks of one
re coennected by a single wirve 1, and

he wives w with which the drop-hooks

.I‘H-q't, 31
[ZEIRYE:

{‘H

i:"l
14-

ih 1??

come in oontact ars connected by a single

X ““' e "3."3

The o clectrie pirenits
fl“4~1haii |f¢ ?El 11 J?:#f.
iectrio enerey is furnished by any suif-
F e {,fif‘ f}t}}1{31{LL{} Eﬁiii,gt n& a2 small {EJF"
. #rom the r;*‘}hm.w:ga nole of the dy-
DA 3 wiends o wire 3 to the stop-magunet i

are. illastrated dia-

i
LTS
1

L e

F Ty

irom thismagnetawire daxfendstoaspring-

A

,.r ™y

sartaet G, W hieh is
A STew m{"**”w‘ ]ﬂfliﬂ l‘

.

- R T
sitabing el b,

nq;mm]h’ in contach with
o the spring-actoated

EEN

ing grooved bar or box J, of wood or

kia m;t,ﬁl.dnm‘ till"(}ﬁnhﬂ

“111:::'

gmes in contact with wire w, and, since
- are mupwiwely connec‘red
E‘T'ILI‘.:MOI |

Owing: to the loca-

the mﬂhm Were hmmﬁﬂ_

Gopks can Le perm zm*ml” swept cul of con-
tact with ite wires wwhehn s thi*emﬁ. is nobt in:

the drop-hook
L drop - ook 1%
Lne stop-pin out of con-

vent the thread bheing cub
Oy coming in ﬁ{m tact with the cdge nt the
TGOV fh.i‘f?"

rget ior,
ion, Tor, since all the ﬂzup-}mo ks Tor

curred it can be instantly seen %*umuh{}pw,

seetion are

ﬁaﬂ"giﬁ ‘

or elﬂ,e 1fs pmte 1,18 e.mmeeteﬂ by a wme 5 tG

A . PSP i TV

and are as follows: ]

The rod B itself, if ¢f metal, | dynamo into the annunciator-magnet.

I%*{}p the bell’s

wires §, Y,

“broken or run outf simultancously.

all of the wires 1 on all of the seetions of all
‘of the creels, so thatall of the drop-hooks are
primarily connected with, the positive pole.

of the dynamo. ac,h %epamte wire 2 is.con-

neeted by a wire 6, with one of the magnets
s of the visual aumwcmtm; and all ut’ the
‘maguets ot the visual annunciator are con-

nected with a return-wire 7, leading to the
negative pole of the dynmmo This circuit
f{}rmed by the wires 1,2, 3, 4, 5,6,and 7, ¢on-
stituting the main- -hHne eonnectmns {iﬂieﬂ noft.
pass Lhrmwl the electric bell. It has been
found thatif the stop-magnet ¥, the bell-mag-
net, and the fuumnma,tor marrnetﬁ are all 10-
cated in the same circuit the amount of en-
ergy furnished by a small dynamo, saeh as
can conveniently be ran b}; fi,tmchment to

the-motorof the machine without an increase
of power, will be insufficient to actuate them
all ‘simultaneously, especially so in case a

nuwmber of the threads in different sections
should break simultaneously, as
happens. IHende the bell-magnet is lecated

in a shunt-line conneeting with the main-line
- conneetions, so as to exclude the stop-magnet.
DBetween the dynamo and the 5t0p 1mwnet If

a brauel wire 8 leads from wire 3 to the hell
H.  From the bell IT a wire ¢ lem_,ia to a nov-
maily-closed bell-switeh QQ, by meansof which
the bell-cirenit can be cut out, if desired, to
nging, and from the sw lhtlid
wire 10 leads to the wire &, and thenee by
wires 1 v, drop-hooks 1 i ,wires ¢ 2
&t{}]', and return-wire 7 to the dynamo. The
),and 10 thus constitute o shunt- line,

which cornect% with the main line and eox-
cludes the stop - magnet I. In order that
when a hook I
shunted through the beil-circeuit, and so fail

Lt

to actuate the slop-magnet, a resistance-coil
R is interposed

in th(} wire 8, so that the
combined resistance 0[ the bell-magnet and

coil B shall be greater than that of the stop-

maguet.
running and one of ’Lhe thz"'e.gms; hreaks.
hook’ I immediately

Aﬂ&um{, now, that the machine is

drops, closing the stop-

magnet circuit and so stopping thb machine

by the release of the spring-actuated slidine
shifting-rod E. * The movement of this rod K
in stopping the machine, however, breaks the
contact vefween the spring O and the plate
P on theshifting-rod, thus breaking the 'nmin
or stop-magnet cirenit. Ther ea&s‘rmwe of th

‘stop-magnet no longer being encountered, ‘_he

electric current then traverses the shunt or
bell line and sounds the bell. The bell con-
tinues tosound until the attendant does what
1s necessary. Practice has, however, shown
that even with the stop-magnet out of the cir-

frequently

6, annunci-

Tis

70
75

0

100

105

drops the current will not be |

115

120

ciit the annnnceiator will pﬁt indicate all de-

fective threads when several hapnen to be
tlenee to

O

insure the indication of all defeetive threads

means arce provided for cutting out the bell-

magnet and 80 turning the full force of the

J']:l
0



15 that erdinarily none of th
nets will act nntil the switeh B 18 elosed, the |

) _ | S ..432,040

thisend a wire 11 branches from the wire 8,
- being connected Lh{lremthbetwef n the resist-
- ance- {*011 and the dynamo.  Wire 11 leads to
anormally-open aununciator-switeh s From
5 the switch » & wire 12 comwct& with ’Lhe wire
10, and thence through 5, 1 AP Y,
nuncutm' to.the dynamo.

the machine stops and the be]l rings, the at-

tendant steps to the switch 8 and do‘ans the
ausing ibto

1o same, thus cutting out the hell,
- stop ringing, and mnwntmtmﬁ the current
S upon the annunciator.

targets exposed, In practice it has been found

. eleetricenerey being too far exhausted by the
stop and bell magnets

naneiator-magnets. simultaneously,  The at-

20 tendant then repairs the indieated threads
| I, frequently hap-
pens, however, that the machine 1s stopped:

and starts the machine.

by slack threads and not by the ocecurrence

—of breaks, so that the attention of the attend-

25 ant to the ercels is unnecessary. The intro-
- duetion of the bell-eircuit secures-the impor-

- tant advantage of enabling ztilezmteﬂd&nt o |
plurality of mumnemtm ﬂi@et g-magnats for

- ascertain whether the machine has been
- stopped by slack threads or otherwise, and if

30 stopped by several threads, partly slack and.
| the broken

 threads to be indieated on the annuneiator.
. —When theattend-
ant hears the bell ringing, his first act 18 to

partly broken, it enables onl_}

Thus much time issaved,

35 turn the balanee-beam b in .1:-11@91}1*011@1'. di-
rection to tighten the threads.
machine has been stopped by slack threads

alone, their respective hooks

showing that there are no Droken thre: uls,
If, however, the bell still continues to ring,
there arecons ormore brokenthreads. Accord-

ingly the annunciator-switelt 5 15 then closed

45 and only the targets are exposed which indi-
cate the location of the broken threads.

In order tostop the machine when the warp
is completed, advantage is taken of the usual
mechanism for this purpose, having the metal

so lever ¢, which strikes the mef fal gong p. This
-is substantially the same movement as that
effected by the drop-hooks I, and consequently
the lever ¢ may be cleetrically connected as
~ though it were one of the hooks T and as
55 ”l(}llf?h its gong 72 were mw of the wires or
vods 7. A braneh w ire 13 leads from wire 5
to the lever ¢, and a svire 14 leads from the
“eong P to a normally- closed switeh 1 From
1]1(‘ sﬂwt(,h T a wire 15 leads either direetly
0o to aseparate annunpel ator- 111:1“’11812.‘», asshown,
or to any selected oneé of the wires 6. Honee
when the warp is compieled the same effects
are produced as when one of the dro p -hooks
I acts,
65 The objeet of the stop-switeh T is to th:LL
the warp- -completion cireuit while the ma
chine is being made 1t‘~m’iy for the prepara

1 tion of a new w arp. The
's,toppmgdenees enables anatiendantof aver-
“age intelligence to do as much work inagiven
time Wlth one warping-machine
tendants will do with two ovdibary warping-
-machines.
circuits enables

w, 2, 6, an-
’w hen therefore

Thus all the annan-.
ciator-magnels in eirenit ave exeited and their | civeuit-wires may be

e annuneiator-mag-

toeveite any of the an-
termediate befween said e smi and said
driving mechanizsin w nerﬁtw on the passage :
“of an ¢lectriceurrent around sald magn
“driving mechanism will be «

toclose

eleetrie generator,
said eleelrie generator, circult-ciosing hooks,

1t then the

I will be lifted,

thitis bre‘ﬂmw the cireuits closed by thun,
40 and the bell will instantly cease ringing, thus

addition of these

The desceribed arrangement of the

minimum capacity to: be-employed, in addi-

tion to securing thervesulis already deseribed.
have

The several olectrieal connections
been described 1neach case asbeing supplied
by wires, It is obvious that portions of the
replacea by

an eleeirie generator of &

mefallie

70

as two af-
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arlts of the warping-machine, -‘w"ia;i‘ﬂh way he

-emwfm{ntl" %Hl in somoe instanees.

Ielabm as my invention—
_'l, he ::flz'i‘fiu;} techanisin o
n 'i'(ﬁi'*inm A ston elec ’“1{5-*;:1:-,‘, SO

L 4 *
5 Wwarning-

. s AN LY
R AT

oy

ot said

cuit- (‘10‘:’1111”' hooks through wiich 1

“are adapted to pass and which are adapted
electrice eireunits on the breaking of a

thread, in combination withavisualannuncia-
tor imwng a plurality of sight-signals and a

actuating said respective sight- s,lg‘mml an
wire ¢onn em;iom between

stop-magnet, and visual annunciator, g shunt-

line which conuects with the main-line con-
nections, so as to excludesaird step-magnet, an

electrie bell in said shant-line, aud means for
shunting the elb{*'fi?"i(‘j'f‘l'{l' rent intosaid shunt-

line on he stoppage’ 01 the ‘%11:1{*-}1111 e, suvstan-

El

11411}, as sef forta.

2, The driving mechanism {}f A warning-ma-
chine, a stop olectro- magnet, deviees interme-
diate between said nmn*m*t and *&IJ driving
mechanism whowbj ou the passage ¢f an elag-
tric current arouna said magnet g uziii}. driv-
ing umdmni%m wiil be bmmwd and

closing hooks through which the threads are
ac .-Ip'h{_‘(l to pass and which are
close eleetric cireunits on the breaking of a
thread, in combination with a visual annun-
ciator having a plurality ot sight-signals and
a plurality of annuneciator- mfa,ﬂ'nut% for actu-
ating said sight-signals, an electric bell, an
electric generator, wire connecticns between

said electric generator; circuit-closing hooks,

stop-magnet, bell, and visual annuuciator,and
anannunciator-switeh for shunting the.entire
clectrie eurrent into those annunciator-mag-
nets which have been brought into eleetﬁe;tl
connection with the electric generator by the
action of the cireuit-closing IIGOLb, subst&n-

| tially as set forth. -

3. The driving-shaft of a warpin ﬂ‘*lllﬂﬁhmey

a blldmg shifting-rod which effects the s{op-

ping of the 1machine, a stop electro-magnet,

I meehanism intermediate between said shid-

ing shifting-rod and said magnet whereby

“on the passage of an elecirie current around
| said magnet said shifting-rod will e released,

adapted to

étﬂi}r {-i Sl P
ﬂ{, t U‘eﬁ,d% |

90
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~and ecirenit-closing hooks through which the

threads are adapted to pass and which are

~adapted fo close electric circuits on the break-

ing of a thread, in combination with an elec-.
tric generator, a - circuit-wire leadmg from
one pele of sald generator to said stop-mag-
net, a wire Iﬂadin,g from said stop-magnet to

~all of sald cireuit-closing haoks a bleﬂk in

IO

said wire whieh is closed when the machineg

is running and which is opened by the move--
~ment of said sliding shifting-rod, a visual an-
nunciator having a plumhw of mght—swndls.

and a plurahty of annuneiator-magnets for

‘actuating the same, circuit-wires connecting

said c1remt—closmg hooks when dropped mth
said annuncla,t@r-mmnnets a return-wire con-
necting all of said &nnunmatar-nmwnem with

_the 0pp051te pole of said eleetric ﬂ'ener&tm}
an electric bell, a eircuit-wire
20

leading from

the generator to said Dbell, the resistance

- through said beﬂ-elrcmt bem y greater than

30

35

through said stop-magnet clremt, and a cir-

cuit-wire leading from said bell to the wire
which leads to. all of gaid drop-heo]{b, sub-
stantially as set forth. .

4. The driving mechanism of &W:LI‘I}H]“ ma-
chine,a stop electw magnet, and devicesinter-
mediate between said mag net and said driv-
ing mechanism whereby on the passage of
an electme current around S‘Lid inagnet said
driving mechanism will ba Steppud in com-

'bm&‘tlon with "an electric generator, a nor-

mally-broken electric mrcmi in whleh sa1d

weehamsm 1Hﬁ1@cﬁ11’10‘ When the Warp 18 COML-

e

generator and stop-magnet are lf}cmedj and |

pleted, said mechanism on the compietion of

thhe warp closing said electric uremt substan-
tially as set forth. .
5. The creel of 'a warping - maehme, pro-

Y 1ded with vertically-extending grooved bars

or boxes having longitudinally - extending
grooves, in combination with two sets of me-

40

tallic rods or wires located in said grooves .

and adapted to be connected with oppomte
poles of an eleetric generator, and circuit-
closing hooks pivoted to the rods or wires of

one of said sets and normally held out of con-
‘tact with the wires or rods of the other of said

sets Dy means of the threads or ends, stth-
stantially as set forth.

45

-'50

6. The creel of a warping-machine, pro-

vided with vertieally-extending grooved bars
or boxes having lonmtudmally exfending
grooves, in combmatmn with two sets of me-
tallu, rods or wires located in said n'roows
and adapted to be connected with oppcsme

‘poles of an electric generator, circuit-closing
hooks pivoted to the rods or wires of one of
said sefs and normally held out of contact
with the rods or wires of the other of said

sets, and movable pins adapted to perma-

In witness whereof T have hereunto qlgned
my name in the presence of two subf-:u-lbmg

wilnesses,

| TOHN PLUMLEY IIA%L AM.
W’itnesa-es, |

TENRY c CONEAD,
JOSEPH L. {,_Avmmm.

55

60

nently hold sald hocoks in an m:},(,twa POSsi-
‘tion, substantially as set forth. |

65
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