No. 813,307. - PATENTED PEB 20, 1306.
F. E. KIP & F. M, ARMSTRONG. |

“WARP STOP MOTION FOR LOOMS.

APPLICATION FILED MAR, 3, 1005;

- - | 3 SEEETS—SHEET 1.
Yl _ - | _
G 22

% }\~ . — -. - . ;'ll. LN Ny

Al \1 Lﬁ\l ! ¥ JQ

_ = AN -.
e\ | |
Ny

N
) ‘ =l | oig
a@!iﬂwﬂ :

3

pr—

WITN ESSES ' |NVENTORS

Sredini € dz:;o
mﬂfﬂ.ﬁfu—t/&' ,e ‘.: B

jmmw

(7';,- ATTORNEY



No. 813,307

PATENTED PEB 20, 1906.
F. E. KIP & F. M. ARMSTRONG

" WARP STOP MOTION FOR LOOMS.
APPLICATION FILED MAE. 3, 1905,

3 SHEETS—SHEET 3,

*g& i ' k‘; ) \
NN H\ ' |

v WITNESSES%? . - N\ 3 Q INVENTOSS&/O
raee [ Mok /N R , Fredence 65
Plzamcan. Ae Pr‘—i-w*/ ¥ JWC 7. E‘?



No. 813,307.

PATENTED FEB. 20 1906.

F. L. KIP é’a F. M. ARMSTRONG

WARP STOP MOTION_ FOR LOOMS
. APPLICATION FILED MAR.3, 1905.

3 §EEETE~SHEET 3,

JE—

EP2ZTIAN

\YASAT D VTIEN

§\§

3 ,;\\\Q

o e

AILAL L
A ALY

G;x

3

WITNESSES: o8
_%“cbae_ L s

72 L
log dandhans 4 . -{??w‘*w'z/

3 X N
Q‘\ 7///// // IW/II///////

-' L Sopm
-'-_

\ ‘r.-.........
R gy
\ === .ai
N B R e
Q- 5‘0) % |
3§ . @ Il
|
Q\w\m\\\m\\\\\ Y ’{\S
,/M;Q ll!-_ W R '
; ¢§ ' o _mu‘;un §
7N _ 'IIIII_ N\
gr ’?N\. = IIEn s
z‘:§ §:
| k\\\\\m\\\\\\\x\x\\\\\§
o) '
INVENTORS |

Qfm,ﬂxﬂélmﬂ

ey ATTORNEY



ful Im-sprowmenm in Warp stop-Motions for

IO

5

20

30

35

_fw

45

50

""-t..

UT‘\MTE D STATHS

FREDERIC K.

T QFT H“ OH,

INEP

i

KIP, OF MONFCLAER ‘mw JERSEY., AND FREDERJCK M.

ARMSTRONG, OF PAWTUCKET, RHODE ISLAND, ASSIGNORS TO K1P-

ARMSTRONG COMPANY, OF NEW YORK,

NEW YORK.

N. Y., A CORPORATION OF

WARP %T@Pwm@'ﬁ“g@m FOR LOOMS.

170. 618,307,

Epecification of Lett

cere Patent. Patenied Feb. 20, 1806,

Applicati on ﬁled March 3,1006. Serial 1% 28,261,

To all whom it inay concern:

© Be it known that we, Frepreric H. KIP a
resident of Montelair, New Jersey, and FRED-
ERICK M. ARMS’I‘ROHG a resident of Paw-

tucket, Rhode Island, mtu’en of the United
Smte&, have mvmted certain new and use-

Looms, of which the following 1s a spectfica-
tion.

The present invention relates to a warp
stop-motion for looms contained in the har-
ness and in which the formation of the shed 1s

not only controlled by the heddles, but the
latter also act to close an electric eircait upon
the breakage or uncue slackness ot & warp-
thread to set in operation the loon*z—stﬂpmmr
mechanism.

To that end the Hwentwn embodies , BTNONG
otherfeatures, an electric cireuit which i 1S CON-
trolled in such manner as to be alternatel

0 ]lvened and closed at two points by the hed-
d

-frames as the latter are moved in the for-
mation of a shed, one such point bemng within
each harness-frame and the other without,
the operation being se timed during the nor-
mel running of the loom that when the cir-
cuit is closed at one point it is broken at the
other. The heddle or harness irames com-
prise as one of the lifting-bars for the hed-
dles a compound electrode or terminal, with

one meinber of which the heddles are in con-

stant contact, and complete electrical en-
gagement 1s made when the harness-frames
are in an elevated position and also when a

warp-thread breaks or becomes u unduly slack,

although in the former instance the loom is
prevmteu from if"mckmg off by the breaking
of the circult at the point outside of the frames.

The invention embraces other feasbures
herein described, and speciﬁcaﬂ y pointed out
in the claims, all of which will be nnderstood

by ‘*"eference 1o the acﬁu@mnan}*vw dm@‘amgﬂj

in which—
Figure.l 1s a side e*emtwn of & looin,, show-
ing the application of the inventipn thereto,

the loom-frame being broken awgy at paﬂtﬁ; .
Fig. 2 is a front elevation of & portion of the

left-hand end of the brmst-i)e&m - Mgl 3 T
perspective detail view. Fig. 4is i a dmgmm

matic view aimwmg & portion of two of the

hamws frames “snd {he eiecw(,ai cirelt.

Pig. 51s a vm*twal seetumai view of a heddle- |

tional view of a modification, and Figs

derstood.

—

frame on ihe plane of the line 5 5 of Mg 9.
Fig. 615 2 vertmal sectional view through the
compound switch. Fig. 7 is a horizontal
section on the plane of the line 7 7 of ¥ig. 6
11g. 8 .
{:af the ine 8 8 of I1g. 6. I 1g is @ front view
of a portion of one of the harness-frames on
an enlarged scale. Hig. 10 is o vertical sec-
il
and 12 illustrate a further modification.

Similar reference-numerals mdicate simi-
lar parts in the several views.

Referring to the drawin
2, breast-beam 3, shlpper-%ﬂv er 4, and Wm'p—
beam 5 may be and are of the asual consyrue-
tion and arrangement in looms. = The :

ver-lever, as shown, occuples a slot 6 in &
racket 7 forming an extension of the breast-

bean, and enﬂ'&ges when the loom 1s running
a shoulder 8
der, a aprmg (not shown)-shifts the shipper-
lever to stop the loom.

In order to set the shipper—levw free, an
electromagnet 9 is mounted below the bre »a5t-

beam on a bracket 10, secured by suitable

means to the loom-irame, and 1ts armature-
lever 11, fulcrumed at 11" on said bracket, is

connected by a link or wire rod 12 {0 one end~
Pivotally supperted by pins -

of a dagger 13.
or studs 14 in a bracket 15, secured to the

leom-ﬂ'ame is a knock-off lever i8, attached,
at iis lower end to th(., dagger 13 (Efﬂe Fig. 3)

and at its uppef end adapted t0 engage the
shipper-lever 4. The dagger 13 ig ﬁ@rmaﬂ Ly

in such p@ﬂitmn that upon the eatup of the
arx opening 17/ in the bunter.

iny 1t will enter

1S & Veﬁie v} sectional Vifﬂv on the pmn@

the frame 1, lay

When freed from this shoul-.

55

6o

hm— -

75

17, mounted on the Ea,y, or-sowe oiher vibrag-

ing or mbying part ¢f the loom; but when
the magmﬁ 9 1s engrfy) ized thro ugh the means
dagper 15 moved.;

hereinafter describet bhw g

knock-off lever and ﬁ*amzﬂg tne shmpern TN
and stopping theloom, gs will bé readily ly up-

J@ﬂpsm Ne. 778,182, dated D&cembﬁ 1"-::’0

N@cﬂ;, as such bunter pz event the opemm Ve LOC

{rom interfering with.the off (;BW@H%}:% of the-
0

knock - off meghanisir, “althe

To sel in mmmn 'ﬁ;nfe lgoni-st mﬂ‘*mﬂ' “pﬂt"

gh aily %ﬁh@ﬂ
suttable furﬂ of bum(‘:‘“ could 3}@ u@ed

.‘95 -

Into such position as to bé, rapinged u pon by "‘
the Tace of said bunter, t”wmby moving- the

in this w% 4 hﬁ“ﬁe fsh{)’w'n % oW |
of punier desembad in the. 98&%@{1 of ﬁuiaﬁ A
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ansur when a warp-thread hreaks or heconies

unduly slack, o controfling-cirenit Is is em-
ploved, whicli circuit inelides o ent-ont

pound switeh 20, the latter outside of the -
ness-trames, but controlled thereby, and a
compound terminal 21 within and forming «
part of the harness-frames.
normally closed through the switeh 19, and
normallv opened  and  closed alternately
through the switeh 20 and compound: termi-
nal 21—that is. doring the normal operation
of the Inon when the current-cirenit is closed
through the compound terminal 23 by a hed-
dle in electrica]l encugement therewith it is
opencd by the switeh 20 for that particulur
heddle-frame, and, vice versa, when elosed 0t
the switeh 20 the current-eircuit will be
opened at the compound temminal 21. The
means by which the controlling=cireuit is util-
ized when a warp-thread breaks or becomes

Y
]

unduly slack to stop the loom will now be de-

seribed.

Theheddleor harness frames, of which there
may be any desired number, are ¢omposed of
top and bottem bars 24 and 25, respectively,
connected at or near their ends by side hars
26. “Iney may be supported in anv well-
knownand usuzlmanner—as, for instan ce, DY
stitable straps connecting the upper bars 24
with actusting-levers, springs 28 secured to
the lower bars 25 and to a fixed metallic plate
29, serving to pull the heddle-frames to their
lowermost positions afier having been raised

switeh 19, she coils of the macnet 9. 4 con- -

813,307

When the loom is running normally, the,

heddle-frames will act as usual loom-har-
hesses 1or the tormation of the shed.

fhie harness-frame rises, the tendeney of

- warp-thread s to draw its heddle downward
~and mte electrical engagement with the com-

The cireuit is

pouna  terminal.  When the harness has
dropped so farastodepress the threads which

it controls below their normal level, then each

~of the threads which is intact or unbroken

}

ralses Its heddle and supports it out of oper-
ative engagement with the compound termi-
nal.  If, however, one of the threads is

broken, then its heddle will fall into electrical -

engagement with the compound terminal, and
when the frame containing the broken thread

reaches 1ts lowermost position the circuit will
be closed not only through the compound.ter-

munal, but also through the switch 20, and the
current 1s thus free to {flow through its com-
pleted cureuit.  If the cireuit is not cut out at
switch 20 at all times except when the frames
are at their lowermost positions, then -the

Hoom would be stopped not only when the

frames are at their highest points, but also
when sufliciently raised to permit the heddles
vo hang loosely.  In other Wwords, when the

toem is running normally and the circuit is

closed through the compound terminal by the
upward movement of the harness it must be
broken at the switech 20.  Fach harness-
frame with its heddles must, therefore, be an
electrical unit, each containing in itsell the
electyical stopping elements and each pro-

When

70
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by the straps and their actuating-levers. | vided with controlling devices to, admit the 100
Rigidly secured to the side bars of each frame | electric current to these elements at the

s 4 cross-bar 30, and above the same, near the proper time and withhold it from them at all
upper part of the frame, is the compound ter- | oth er times. - |

minad 21, also rigidly secured to the side bars Referring more particularly to Figs. 6, 7,

28, Bexd compound terminal is of well- | anda &, we have shown one form of switeh co- 105
nown construction.and comprises an clec- | o rerating with the harness-frames to secure
urical-conductive body member 31, into one | the alternate opening and closing of the cir-
coge of which is seé an electrical conductive | cuit when the circuit is respectively alter-
sertp or blade 23, peoperly insulated from the nately closed and opened through the com-
pody rerabar.,  The heddles or drop-wires 33 | pound terininal. This switch 20 Is con- 110
mey be of any ierm adapting them to the de- | structed and connectod to the harness-frames
sied purpose.  As shown, they are made of - as follows: Within a suitable casing is 4 bear-
sin metaliic sheipe having o thread-aperiure | ing 74, surrounded b y an insulating-bush-

54 snd slots 34 and 35, through which slots the ing 36. Upon said bushing are fulerumed
nar 30 and compountd ferminal 21, respec- | levers 37, of conducting material, as brass or 113
Lively, ave posead and by which the heddles steel, similur in construction and one for each

are hugg or supperted in the harness-frames harness-frame and each insulated from the
o sai¢ bars and termzinals, . The thicknessof | other by fiber or other insulating washers 41.

the body members 31 of the compound termi- - supported within the casing is a block 42 of
nals and the bars 30 eresubstantial] vegual to msu% ating material, to which is secured a me- 12¢
the widih of the slots 35 and 34, 5048 to main- | tallic brush 43, havine teeth or fingers 44
fain the heddles in proper vertica) position | corresponding in number to the levers 37 and
sid i side gonitacs with said members and | so mounted that one tooth presses against
bars, and she lengtn of said slots 1s such as to | each lever. The brush 43 is sufficiently
perinit of o stight vertical movement of the | elastic o insure good electrical éngagement 125
neddies independensly of the movement of | hetween the teeth 44 and the levers 37. In

bhe romes,  The upper wall of slot 35 is | the periphery of each lever 37 is set s strip 45
preferabiy inclined to insure good electrien] | of insulating material, so¢ that at .certain

- engagement with the blade 32 of the coim- | times whon the tevers 37 are oscillated said .

pound termingl  steip will be brought beneath the contact- 130
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-~40oth 44 to break or interrupt the circuit.
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“tne eireuit at that point.
however, the lever 37, sceured to the framoe
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i

he circult-wire 18 is led into the switch-box

20 and connected to a suitable binding-post |

40 and thence connected to the brush 43, as
shown In Iig. 6. In order to connect the
switeh 20 both electrically and mechanically
with the harness-frames, each lever 37 is piv-

ofed at its outer end upon a pin 38, held in a

suttable clip 39, secured to the upper end of a
roa-40, said rod at its lower end being con-
ected with the harness-frame by a spring-
1tp 47, which so pinches the rod 40 as to in-
sure good electrical engagement at that point,
or by any other suitable means. The spring-
clip 47 18 secured to a plate 48 on the harness-
irame, and said plate has integral therewith

e )

L

or attached to it a spring-tongue 49 in con-

tact with the blade 32 of the compound ter-
nunal.  As shown in Fig. 9, the body mem-
ber 31 of the eompound terminal projects
tarough the side bar 26 and alongside of or
tirough an opening in a metal plate 50, se-
cured "t0 the harness-frame. " The upper
end of the plate 50 is sprung away from the
iraivie normally when not connected with the
compound terminal. To effect the connee-

tion, the plate 50 is sprung toward the frame_
hand & pin 51 inserted into a hole in the mem-
ber 31, the engagement of said plate and pin
_ The
springs 28 are connected, through suitable

effecting a good electrical contact.

means, to the metallic plate 50, and the cir-
cuit-wire 18, leading from one pole of the bat-
tery, 1s connected, through a binding-post, to
the plate 29, to which the other end of the
3prings are connected. o

The operation of the mechanism above de-
seribed will be readily understood, and for
tie sake of clearness we will refer to only two
herness-frames, assuming that at each pick
- the loom the said two frames (shown in
#ig. 4) are moved alternately, causing the
threads carried thereby to be alternately
movew 1nto the upper and lower planes of &
sied.  As the heddle-frame 23 is lowered in
the usual manner to move the warp-threads
53 to form the lower plane of a shed the ten-
sion of such warp-threads, ift upbroken, will
nold the heddles through which they pass
cvt of contact with the blade 32 of the com-
sound ferminal, thus opening or breaking
' At the same time,

vl

, wili ve oscillated, so that the msulating-
e g = T ) . . . . » '
3urip 456 o1 that particular lever will wipe from
andsr the corresponding tooth 44 of the comby

438, thereby establishing electirieal contact
s 37, as shown

tween said comb-and the lever 37,
." "'i" -'..-1 h T i '1 = . . " * o 1

12 tie st dever at the top in Fie. 7, and elos-
ing tne cireuit for the frame 23 at that point.

e raverse situation at such time is present
the harness-frame22. Inthat irame, shown

- at 1ls uppermost position, the tension of the

A

e

warp-threads 52 holds the heddles in elece-
trical engagement with the compound termi-

3

nal 21, thereby closing the cireunit at that
point, while the lever 37, secured to the frame
22,18 oscillated to bring its insulating-strip
45 beneath the corresponding tooth 44,
thereby breaking the circuit at that point, as
shown m Fig. 6, and the second lever from
the top in Fig. 7.
the controlling - circuit has two points at
which during the normal operation of the
loom it is alternately broken and closed—one
within the harness-frame and the other out-
side thereof—and that for a given harness-

frame when the circuit is broken at one point

it will be closed at the other. The parts de-
scribed are so constructed and timed for
normal operation of the loom that a given

lever 37 does not make eléctrical engagement
‘with its corresponding tooth 44 of the comb
43 until after the heddles of the harness-

frame to which it is connected have been
raised by the tension of the wari}-thrf;ads out
of contact with the plate 32 of the compound

terminal. = In other words, when the loom is

running normally the circuit for 2 given
frame should never be closed at the same
time through the switch 20 and the com-
pound terminal.  As the frame begins to rise

no movement will be imparted to the heddles,

owing to the shlight vertical play allowed
them; but as the upward movement of the
frame continues the compound terminal 21
will engage the upper walls of slots 35 in the
heddles 33, and the latter will be raised with
the frame to the limit of its upward move-
ment, the tension of the thread acting to

hold the heddles in electrical engagement

with the compound terminal, as above de-
scribed.  When the frames begin to descend,
such tension of the warp-threads will he main-
tained until at or about the time they reach
their normal level, from which point to the
lowermost position of the frame the tension
of the warp-threads will tend to raise the
heddles, so as to break the electrical contact
at the compound terminal. The lower slot

Thus it will be seen that

7C

75

30

00

935

100G

105
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34 is made Jonger than the upper slot 35 to

msure good electrical contact between the

compound terminal and a fallen heddle. As-

suime’ now that a warp-thread breaks when
the frame 23 is at its lowermost position, its
heddle falls and contacts with the blade 32
ol the compound terininal. The circuit,
when the frame containing the broken thread
15 at that position, is then closed through
both the compoynd terminal and its corre-
spondmg tooth 44 of the comb 43 and may
be readily traced from battery 55, cut-out
switch 19, electromagnet 9, comb 43, tooth
44, and lever 37, corresponding to frame 23,
rod 40, plate 48, tongue 49, blade 32, heddle
33, bar 31, plate 50, spring 28, plate 29 to
battery.  When the clectromagnet 9 is thus
energized, its armature-lever 11 is attracted
and moves the dagger 13 into position to be

: impinged upon by the bunter 17 to thereby

115

rzt

13:
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stop the foom. 1f a thread should hreak
when the frame is in its uppermost position,

~1ts heddle being already n contact with the

o)

blade 32, so as to close the cirenit st that
pomt, will remain in that position during the
downward movement of the frame: but the
stopping mechanism will not be thrown into

-action untii the frame is moved to its lower-

most position to bring the lever 37 of that
frame into electrical envagement with its cor-
respondimnge tooth 44 of the comb 43, Like-
wise 1 a thread should break when o frame is

at an mtermediate position the cireuit will

.

loom will be kl'l()'{;l{@{
reaches its lowermost

be 1mmediately closed through the fallen

heddle, and the compound terminal and the
off when the frame

osttion, so as thereby

- to close the circuit through the switeh 20.

20

When a loom 1s operated at high speed, the
duration of the electric current through the

~eircuit above described i so short, as to
- amount to little more than an impulse, being

just sufficient to move the macnet-aimature
: !

- and 1ts connected dageer, but not sufficient

2'5

. 30"

35.

49

45

55

60

with the bunter and to stop the loom.

gized remains so until the loom is stopped

bracket secured to the loom-frame

to hold them in position to engage the dageer
We
have therefore shown as a part of the present
Invention means to insure the maintenance
of the dagger in position after it has once
been set by the movement of the armature of
the electromagnet 9 until it has engaged the
bunter and unti! after the shipper-lever has
been released "and operated the cut-out
switch 19, as hereinafter described.
that purpose the armature-lever11isincluded
in-a shunt-circuit 18/, having a terminal 57

‘adapted to contact with said lever when the

controlling-circuit 18 Is closed and the elec-
tromagnet energized to stop the loom, as

shownin Fig.4. When the magnet-armature
18 drawn down, the shunt-circuit is thrown in,
~which insures that the armature shall remsin

down independently of any action of the
switch 20.  The magnet having been ener-
}
when by the armature resuming its norinal
position the shunt is thrown out of circuit.
In order to save the batteries, it is desirable
that the circuit should be broken after the
current ‘has done the work required of it in

moving and maintaining the dagger 13 in po-

"""

sition to be impinged upon by the bunter 17
To etfect this, we include any ordinary form
of switch 19 (shown in section in Fig. 2) in the
controlling-circuit 18, said circuit being nor-

~mally closed through said switch. As here

shown, the switch 16 is supported upon A
and 18 pro-
videc with a lever 5% in contact with and
adapted to he moved 0y a projecting arm 59

‘on the shipper-lever, said arm being connect-
ed so as to move said lever in both girections.

-~ When the controlling-circuit 18 is closed by a

65

talien heddle, the shipper-lever is relessed as
above degeribed, and as said lever is moved.

For

|

l

L,

518,307

the switen-iever % 18 moved so as to break
the circuit at the switeh 19, When the loom
Is again set in motion by moving the shipper-
lever 4 Into engugement with the s]mul&er &,
the lever 55 will be moved to close the circuit
at switeh 10, |

In Fig. 6 we have shown springs 60 fas-
tened to the levers 37 and to the switch-hox
30 to assist the movement of said levers in
ertther one direction or the other.

In #fig. 10 we have shown a modified form.

of switch which has been made the subject-
matter -of an application filed of even date
herewith in the names of Frederic . Kip and
Krnest Greenwood, Serial No. 248,252, In
this modification a block 61 is secured at any
convenient point on the loom -frame, and
preferably above the harness-frames, and ver-
tically supported therein are guide-rods 62.
Between these rods are mounted slide-blocks
63, through which are passed the bent upper
aring of rods 64 and 65, said rods being con-
nected, respectively, to the blade 66 and the
body member 67 of the compound terminal,
Onthe endsof said rods which projeet through
the shde-blocks 63 are secured suitable shoes
70, adapted to contact with two spring-plates
68 and 69, to which the terminals of the con-
trolling-circuit are connected. Said spring-
plates are so positioned that the shoes 70 on
tne rods 64 and 65 will make electrical en-
cagement therewith when the harness-frame
1s at or about its lowermost position, so that
wihen 1 such position if 8 warp-thread should
have been broken and its heddle thereby re-
leased, so as to close the circuit through the

compound terminal, then the controlling-cir-

cuit will be closed at both points and the mag-
nev 9energized, as above described, to effect
thestoppage of theloom. Thismodification is

~inore particularly described in said compan-

ion application; but as it operates upon the
same principle as.the switch illustrated in
Higs. 6, 7, and 8 the intention is to claim the
invention generically in the present applica-
tiomn. - *
An 1mportant feature of the present inven-
tion 1s that the closing of the circuit at a point
within the harness-frames is effected by s
gravity -drop. This very much simplifies
both the construction and the mode of oper-
alion 1n that it dispenses with springs and
clamping devices and the like which have

‘herstofore been sug%gsted as elements of a
warp stop-motion,

urthermore, it permits
of tie use of a narrow vertically-arranged
torminel heddle which occupies but little
space and by which fluff and lint, which is
Hable o collect on-the compound terminal,
is prevented by reason of the circuit-closing
neddle being above the warp. . o
¥While we have shown {he switch 20 di-
rectiy connected with the harness-frames, it
i3 obvious that said switch may be operated
tarough o connection with soms other part

Q0
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~ that moves in synchronism with the harness-

- ever the harness-frame is at its lowermost po-

10

30

frames, or it would be feasible to connect the
shaft 74 with some other rotating member of
the loom that is positively connected with
the harness motion and in such manner that

an arm or finger secured to the said shaft 74

would malke contact with the comb 43 when-

sition.

Tn the construction shown in Figs. 4 and 5
the bar 30 of the harness-frame serves merely
as 8 guide, the slot 34 is longer than stot 35,
and the eircuit is closed at the frame through

the compound terminal. Figs. 11 and 12

show & modified construction in which we
employ two guide-bars 71, mace of wood OF
other insulating material, into which are set
blades 72. of conductive material, and the
slots 73 are made the same length. Asshown
in Fig. 12, the spring-tongue 49 contacts with
the upper blade 72 and that the lower blade 72
is extended through the side bar 26 of the har-
ness - frame to make electrical engagement
with the metallic plate 50.
thread breaks or becomes unduly slack, the
tallen heddle will rest uponboth blades 72, and
all the other parts remaining the same as de-
scribed in connection with Hig. 4 the circuit
can be traced from battery 55, switen 19,
electromagnet 9, switch 20, rod 40, tongue

49, upper blade 72, heddle 33, lower blade 72,

35

plate 50, to battery. During the normal

| : . —~ N . N
running of the loom the heddles will be ratsed.

f § &
by the ¢ngagement therewith of both blades
792 instead of, as in Figs. 4 and 5, by the com-

}*m_und-'t/erminai only; but when the circuit 1s

thus elosed at the frame it will be broken at

4.0

6o
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 the switch 20 in the same manner as hereto-
“fore described.

| Inf‘rﬁ.ctiw it mayv be found desirable to
use adjacent to the loom-narness two rods 75

{0 prevent too great sag of the warp-threads

e to the weight of the heddles. These rods
are placed immediately below the plane of
the Tower shed, so that in the normal running
of the loom a uniform plane will be main-
tained and the usual amount of sag of the
warp-threads prevented tfrom closing the cir-
cuit, and thus knocking off the loom.; |
 Believing ourselves to be the first to pro-
vide a warp stop-motion comprising a heddle-
bar included in the controlling-circuit and
heddles having slots through which said bat
is passed, the heddles performing the usual

functions of a heddle and additionally serv-

ing as gravity drop devices to close the con-

trolling-circuit to set in operation the stop-
ping mechanism, we desire Lo clalin the same

broadly and without limitation to the specific

details shown. Bv ‘“heddle-bar” we mean
o bar included in the controlling-circuit and
pagsing through a serles of drops. 'This bar
may be a compound terminal or it may »e a
sinele terminal, the other being below or
2hove iﬂ{ | -

When a warp-.

|

L]

ecombination o

What we claim, and desire to secure by

Letters Patent, 18—

1. Tn 8 warp stop-motion for looms the
combination oi? a controlling-circuit for set-
ting in operation the stopping mechanismn, a
harness-frame having a series of beddles sus-
pended therein, & switch included in ssid cir-

cuit snd located outside of said frame, and

means to close the circuit at said qwitch when

the frame is at or near its lowermost HOSIHION.
2. In a warp stop-motion for looms the

B

70
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combination of a controlling-circuit for set-
!

ting in operation the stopping mechanism, &
harness-frame having a series of heddles sus-
pended therein, a switeh included in said cir-
cuit and located outside of said frame, and
means to break the circuit at sald switch
when' the frame is at or near its uppermost
position. :
3. In a warp stop-motion for looins the
combination of a controlling-circuit for set-

20

{ing in operation the stopping mechanism, &

harness-frame having a series of hedcles sus-
pended therein, a switch included in sald cir-
cuit and located outside of said frame, and
means to alternately close and break thecir-

90

cuit at said switch as the feaine is at or near
its lowermost and uppermost posttions re-

spectively. -
4. In a WMF stop-motion for looms the
combination of & controlling-« ‘reuit for set-

ting in operation the stopping -nechanism, a
plurality of harness-frames eact having a se-
ries of heddles suspended therein, a switeh
incinded in said circuit and electrically cons
nected to each of the harness-frames, and

means to alternately close and break the cir-

cuit at said switeh for each frame as it 1s at

or near its lowermost and uppermost posi-
tions respectively. - '
5. In a warp stop-motion for looms the
combination of & controlling-circuit for set-
ting in operation the stopping mechanism, &
harness-frame having a series of heddles sus-
pended therein, a switch included in said cir-
cuit and located outside of said frame, and
means to operate said switch in synchronisin
with the movement of said frame so as to al-
ternately close and break the circult at sald
switch when the frame is at or near 1ts lower-
most and uppermost positions respectively.
6. In a warp stop-motion for looms the
[E a controlling-cireuit for set-
ting in operation the stopping mechanism, a
ha.rness—il;minf! having a series of heddles sus-
pended therein, a switch included in said cir-
owit and located outside of said [rame, a ¢con-
nection between said frame and said switeh
whereby the latter is controlled to alternately

' close and break the circuit when the [rame R

at or near its lowermost and uppermost posi-

tions respectively.
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7. A warp stop-motion for looms compris-

ing a controllifg-circuit for setting I1n opera-
tion the sjopping mechanism. 2 harness-

13C
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rs
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rame having @ heddle-supporting bar. se-
cured therein said bar heing neluded in said
creeutt, and means comprising a gravity drop
device for elosing the eireuit through said bar
when o warp-thread breaks or becomes un-
duly slack. B

- 8. A warp stop-motion for looms compris-

ing a controlling-cireuit for setting in opera--

tion the stopping mechanism, a harness-
frame having a heddle-supporting bar se-
cured therein above the warp said bar being
included in said circuit, and means compris-
Ing a gravity drop device for closing the cir-
cult thrm_lgﬁ sai(]l bar when a warp-thread
breaks or becomes undulv slack.

9. In a warp stop-motion for looms the
combination of a controilins-circeuit for set-

- ting in operation the stopping mechanism, a

20

25

20

35

harness-frame ‘carrying a fixed contact-bar
sald bar being included 1n said civeuit, a series

of heddles suspended on said bar, said circuit

being closed through said bar by the falling
of a heddle when a warp-thread breaks or be-
comes unduly slack to set in operation the
stopping mechanism. '

10. In a warp stop-motion for looms the
combination of a controlling-circuit for set-
ting in operation the stopping mechanism, a
harness-frame carrying a fixed contact-bar,
sald bar comprising two members insulated
from each other the terminals of said circuit
being electrically connected respectively to
sald members, a series of heddles suspended

on said bar, satd cireuit being adapted to be
closed through said bar when a warp-thread |

breaks or becomes unduly slack to set in op-
eration the stopping mechanism.
11. A warp stop-motion for looms com-

- prising a controlling-circuit for setting in op-

40

15

50
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00
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eration the stopping mechanism, a harness- .

frame having a heddle - supporting kar in-

cluded In said ecircuit, heddles having slots.

through which saird bar is passed, said circuit
being closed through said bar by the falling
of a heddle when a warp-thread breaks or be-
comes unduly slack to set in operation the
stopping mechanisim. - |

12.. A warp stop-motion for looms com-

prising a controlling-circuit for setting in op-

eration the stopping mechanism, a harness-
frame having a heddle-supporting bar in-
cluded n said ecireuit, heddles havine s]ots
through which said bar is passed, the point of
suspension of sald heddles being above the
warp, said circuit heing closed through said
bar by the falling of a heddle when a warp-

thread breaks or becomes unduly slack to set

in operation the stopping mechz nism. .

13. A warp stop-motion for looms com-
prising a controlling-circuit for setting in op-
eration the stopping mechanism, a harness-
frame havine a series of heddles therein, a
supporting-bar for said heddles secured to
the frame and neluded in said cireuit, the

tension ‘of the warp-threads: on the heddles

818,307

during the normal operatich of the loom al-
ternately closing and breaking the circuit
through said supporting-bar when the har-
ness-frame is at or near its uppermost and
lowermost positions respectively, said eircuit

also being closed through said bar by the fall-

ing of a heddle when a warp-thread breaks or

70

peconres unduly slack to set in operation the .

L T

stopplng mechanism.

14, In a warp stop-motion for looimns the

combination of a controlling-circuit for set-
ting i operation the stopping mechanism, o
harness-frame to which the terminals of said

- circult are electricaliy connected, & bar elee-

trically connected to said frame and cerried

thereby, and metallic heddles suspended in

sald frame and adapted when fallen to contact

with saxd bar to close the circuit. |
15. In a warp stop-motion for looms the

combination or a controlling-circut for sat-

C{ine i operation the stopping mechanisim, &

harness-frame having a series of heddles sus-

—_ —_ —— -

1its u

pended therein, said harness-frame being in-

cluded in said eirewit and means operative
during the normal running of the loom to
close said cireuit at a point cutside of said
irame when said frame is at or nesr its lower-
most position and at the same time to break
the circuit through one of the heddle - sup-
porting bars. |

16. In a warp stop-motion for looms the
combination of a controlling-cireuit for set-

harness-frame having a series of heddles sus-
perided therein, setd harness-frame being in-

cluded in said circuit and means operative -

during the normal running of the loom to
break said circuit at a point outside of said
trame when said frame is at or near its upper-
most position and at the same time to close

the circuit through one of the heddle-sup-

porting hars. | |
17. In a warp stop-motiont for looms the

Lombination of a controlling-circuit for set-
ting tn operation the stopping mechanism, a

harness-frame having a series of heddles sus-
pended tnerein, said frame being included in
sata elreuit, a switeh also included in said etr-
cult and located outstde of said frame and
means operative during the normal running
of the loom to close the circuit at said switeh
when 1t 15 broken at a point within the har-
ness-frame. | |

18 In a warp stop-motion for looms the
combination of a controlling-circuit for set-

ting 1n operation the stopping mechanism, a

heddles being controlled by the tension of the.
warp-threads during the normal running of
the

through saud bar when the fraine 13 at or near

spectively, and nieans to close and break ssid

cireult at a point ovutside of the frame at the

oom to close and brealk the cireult

permost and lowermost positions re-

8o
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“ting in operation the stopping roechanism, a
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“harness-frame carrving a fixed contact-bar, a
series of heddles suspended on said bar, said
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time when 1t is broken and closed at said bar
respectively.

19. In a warp stop-motion for looms the
combination of -a controlling-circuit for set-

ting in operation the stopping mechanism, a

ng i
harness-frame carrying a. fixed contact-bar
sald bar being included in said circuit, a se-
ries of heddles suspended on said bar and
controlled by the tension of the warp-threads

{0 break and close the circuit when the frame

is at or near its lower and upper most posi-
tions respectively, a switch located outside of

sald frame, and means to operate said switch

in synchronism with said frame so that dur-
ing the normal running of the loom the said
circuit will be closed at the switch when it is

broken at said terminal and broken at the,

switch when closed at said-terminal.
20. A warp stop-motion for looms. com-

prising a controlling-circuit for setting i op-

eration the stopping mechanism, said circuit
having two points at which it is alternately

‘broken and closed during the normal running

of the loom, one such point being within the

harness-frame and the other outside thereof,

and means to close the circuit at said outside
point only when the frame is at or near its
lowermost position. .

21. A warp stop-motion for looms com-

prising a controlling-circuit for setting 1n op- |.

eration the stopping mechanism, a harness-
frame carrying a fixed contact-bar, said bar

comprising & body member and a blade insu--

" lated from said member and projecting above

35
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the same, 2 series of heddles suspended on
said bar, said circuit being adapted to be

closed through said bar when a warp-thread
breaks or becomes unduly slack to set 1n op--

eration the stopping mechanism.
22. A warp stop-motion for looms com-

- prising a controlling-circuit for setting in op-

45

50

55

6o

65'

- ergtion the stopping mechanism, a harness-

frame carrying a fixed contact-bar, said bar
comprising a body member and a blade insu-
lated from said member, a series of heddles

-supported on sald bar, a switch located out-

side of sald frame and means to actuate the
samme to establish an electrical connection be-

tween the switch-and said blade when the said

frame is at or near its lowermost position,

whereby said circuit will be completed by a

fallen heddle contacdting with said blade when
the frame reaches said position.

23. A warp stop-motion for looms com-
prising a controlling-circuit for setting in op-
eration the stopping mechanism, a harness-
frame carrying s fixed contact-bar, said bar
comprising 8 body member and a blade insu-
lated from said member, a series of metalhic

heddles suspended on said bar, a switch to |

which one terminal of said circuit is connect-
edd located outside of said frame, an electrical
connection between said switch and said
blade, a plate onsaid frame of conductive ma-

terial to which the other terminal of said cir- |

+

"

1

|

7

cuit and said body member are connected,
the said parts being so arranged that the cir-
cuit will be closed through said switch and
said ‘bar at the same time only when the
frame is at or near its lowermost position.
24. A warp stop-motion for looms com-
prising a controlling-circuit for setting n op-
eration the loom-stopping mechanism, a plu-
rality of harness-frames, a switch having &
plurality of leversincluded in said circuit and
each harness-frame having connected there-

‘to a corresponding switch-lever and each le-

ver having a contact and a non-conducting
face, and contact-fingers to which one termi-
nal of said circuit is connected, the parts be-
ing so arranged that the circuit will be closed
through said switch for a given frame only
when said frame is at or near its lowermost
position. Y _

25. In a warp stop-motion for looms the
combination of a controlling-circuit for set-
ting in operation the stopping mechanism,
means for closing said circuit when a warp-

70
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thread breaks or becomes unduly slack, an

electromagnet included in said circuit, aid&g—-
ger connected to the armature of said magnet
and means to hold said armature In 1ts at-
tracted position until after the loom has been

knocked off. o B
26. In a warp stop-motion for looms the

combination of a controlling-circuit for set-
ting in operation the stopping mechanism,
means for closing said circuit when a warp-

thread breaks or becomes unduly slack, an

electromagnet included in said circuit, a dag-

ger connected to the armature of said mag-
net, and a shunt-circuit adapted to be closed

by said armature to maintain the coils of the
electromagnet energized until after the loom
has been knocked off. . )

27. In a warp stop-motion for looms the
combination of a controlling-circuit for set-
ting in operation the stopping mechanism, a
shipper-lever, an electromagnet and & con-
tact-switch included in said eircuit, a dagger
connected to the armature of said magnet,
means to hold said armature in its attracted
position until after the shipper-lever has been
released, and means on the shipper-lever to
operate said cut-out switch to break the cir-
cuit after said lever has been released. .

In testimony whereof we have hereunto

signed our names in the presence of two sub

scribing witnesses.

FREDERIC E. KIP.
REDERICK M. ARMSTRONG.

Witnesses to the signature of Frederic K.
Kip: o | | '
ArRTHUR OAKLEY,
ArrrEp HOLROYD.

Witnesses to the signature of Frederick M.
Armstrong: | |
STANLEY-N., CHASE,
FreEDERIC W. ENTWISTLE.
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