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HENRY T

IIARRIMAN OF NEW YORK N. Y AND LOUIS LF‘LL, OF

LROOKLI\TE, MASSAOIIUSF [‘TS

_poom;-

e

SPE(JII‘IGATION formmfr pa,rt of Letters Pa,tent I\T 0. 686,060, dated N ovembm o, 1901

Apnhmtwn ﬁled Ma.rch 12,1901, k:erml Nn 60,818.

(No model } -

To all whom o6 may mrwewb S

- Be it known that we, IIEWRYI HARRIMAN
residing at New York, county of New Ymk
State of New York, and LovUuis.BELL, IGSIdlIZlﬂ'
at Brookline, county of Norfolk, Sta,te of Mas-

sachusetts, cltl?ens of the Umted btate% have-

~ invented a certain new and useful Improve—
~ment in Looms, of which the following is a

10

specification, reference being had therein to-,

the accompanying dmwmn‘s |
The invention comprises improv od instru-

| mentahues for ascertaining the condition of

15

20

~ arises.

- 14, 1899 and No. 652 ,105, granted June 19,
1900. The precise manner and means of of-

30

35

the working weft-supply ise

the weft-supply carried by the working shut-

tle in a loom and also eombmatlons of the
said instrumentalities with instrumentalities

for controlling or modifying the Woxklnn' Of_
the loom.

- The invention has been desw‘ned to consti-
tute more especially an 1mp10vement in.

looms of the c¢lass in which replenishment of
fected automat-
ically when the necessity for replenishment

ent to HemyI Harriman, No. 626,834, grant-

ber 31, 1899 No. 637 , 113, branted November

fecting the weft- zeplemshment in looms hav-

ing the present invention applied: thereto is
immaterial, and the invention is equally well

adapted for employment whether the said re-
plenishiment is effected by making automatic
change of shuttles or of shuttle bD‘{E‘S or. of

- weft-carriers.

Some of the feahues of the invention are

‘not restricted necessarily to use in an auto-

40

matic weft-replenishing loom, but may be

utilized in other looms as well, as will be ap-

parent from . the deSCI‘IptIOH wlnch is con-

tained hereinafter. | |
‘The weft-detecting m.strumentahﬂe% of the
present embodunent of our invention are de-
signed to ascertain the occurrence of the pre- ;

. detel mined degree of depletlon or exhaustion
- of the weft- supply that is earried by the work-

50

ing shuttle on the lay of a lcom and in praec-
tice will be caused to indicate or act when

some yarn still remains unwound within the
as will be un-

sald shuttle, the objeet being,

_ Looms of this class are presented, for

- 1nstance, in prior United States Letters Pat-
25

~ ed June 13, 1899; No. 63() ,228, glanted Octo—

tion of the said shuttle.

one 'end of the lay-beam,

1 demtood to provide for oceasioning the weft-

replenishment or the stoppage of the loom
before complete unwinding of the said weft-
supply takes place, so that neltheI a short or
incomplete length or pick of weft nor the por-
tion of yarn ﬁrsb wound 1n preparation for

introduction into the shuttle shall occupy a

given shed in the eloth with 1nme to the

la,tter
“We have 1llustmted our 111‘6;-*'ent1011 in the

Dbest form thereof which has yet been devised

by usin the aecom panyingdrawings,in whlch

latter—

Figure 1 shom in flr.mt elevation one exld

pmtlon of the lay of a loom, the same hav-
ing applied thereto certain pm ts which will
-be referred to hereinaftet.
planthe corresponding end of the breast- beam
~and the parts whichareapplied thereto.
g 18 a detail view, partly in horizontal sec---

Fig. 2 shows in
Fig,

tion, on line 3 3, Iig. 1. Fig. 41is a plan of

'portmn of a loom shultle pr ovided with a cer-
‘tain feature of the invention.

partly-sectional or broken-away side eleva-
- Fig. 6 shows in front
elevation the various p:eut% which are repre-
sented in Kig, 2. Kig. 7 is a view on the or-

55

Fig. 5 is a

60 |
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der ofadlamam 111ustmtmﬂ'theaet10u of the -

parts whleh are. mvolved in the invention,
Fig. 8 shows an mla,nfrement including two

magnets.

I‘ws 9 and 11 show in elevmlon
and Figs. 10 mld 12 show in bottom view, two
other modlﬁed (Lnanﬂ'emenls of mag nets

| Figs. 13 and 14 are detml views bhowmwcm-
‘tain modifications of the mventmn

shows another modification.

‘Having reference to the dla,wmfrs a, I‘m
1, deswnates the lay-beam of a 100m a’ the
reed and a? the reed-cap, only pmtmns of

the sald parts being shown.
b, Fig

swell pertaining to the said shuttle-box, and

¢ the front of the said shuttle-box. =
~ d, Figs. 4 and 5, is the body of a loom-shut-
tle, d’ & spmdle pwo’red therein upon a trans- |

Flﬂ' 15

80_

9o

. 1, is the ba,ek of the shutble box at .
b' thre binder or |

95

verse pin d? as usual, and d*® the usual

spring acting upon the head of the spindle
to hold the stdle either depressed within
the main cavity of the shuttle, as in Figs. 4

and 5, when the shuttle is in readiness for

100
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use in weaving, or elevated, as for the re- [ ence of the magnet as it passes into the field

moval or application of a bobbm or the like.
e, Figs. 4 and 5, 1s 2 bobbin mounted upon
the spindle d’ within the shuttle, a portion of

a load of yarn upon the said bobbin being
represented at ¢ in Fig. 5, but being 0m1tted
from Fig. 4 for the saLe of securing greater

clearness.

For the purpose of ascertaining automat-
ically the occurrence of the predetermined

condition of the weft that is carried by the
- shuttle we apply to the shuttle a movable ar-

mature which is controlled by the said weft.
We also employ a magnet, preferably a per-
manent magnet, which is located in a posi-

tion In the loom to enable the said armature

to enter within the field thereof in the work-

ing of the shuttle. EKach time the armature

- comes within the said field the influence of

20 .

30

35

the magnet tends to move it into an abmnor-
mal position. Means is provided for causing
the armature when thus operated by the mag-

net to signalize the occurrence or to bring

about the required results in the working of
the loom. "T'he means employed for this pur-
pose may be either

We contempla,te in some instances utiliz-

"by or contained within the shuttle.

electromechanical or
purely mechanical, as preferred.

ing the movement of the armature by the

magnet for the purpose of bridging or clos-

cuit. This is the case in certain of the illus-
trated embodiments of the invention.
these latter so long as the armature is re-
strained from moving fully in response to the

- influence of the magnet the said circuit re-

“tion is shown at f,.F

45

55

mains open. In other instances the arma-
ture may be utilized in occasioning the open-
ing or breaking of a normal]y-closed circuit.

The form of armature which 18 employed
in the 1llustra‘red embodiments of the inven-
1gs. 4 and 5. 1tisin the
shape of a metal strip and is mounted upon

a pivotal support constituted by a pin f'. A ]

magnet such as aforesaid isshown at g, Fig. 1.

It is held fixed upon a support ¢, “with its |
poles above the shuttle-box in close proxim-

ity to the plane of the upper suie of the
shuttle

- The paltlculal form and alranﬂ'ement of
the armature, as wellasthe manner of mount-
ing the same in the shuttle, may in some cases
be varied in practice, while the manner of
causing the yarn to directly or indirectly ef-
fect the restraint of the movement of the ar-
mature may be varied to correspond with the

- construction and with the conditions of use.

60

the said base.

Ordinarily the armature will be caused to

cooperate directly with the base of the yarn-

load and in most cases (though not necessarily

all) will have a portion thereof inclosed or

surrounded by some of the coils of yarn at

- which interfere with the movement of the ar-

mature remain in place the armature will be

held thereby from making under the influ- l

In.

So long as the coils of yarn

ing a normally open or broken electric cir-

of the latter after entering the shuttle-box

| the full extent of movement that is required

in order to close the normally open electric

I circuit aforesaid.

It is contemplated that the magnet ordi-
narily shall be arranged, as shown, in such
position that when the shuttle comes to rest
within the shuttle-box at the end of its flight
from the opposite side of the Joom the arma-
ture shall remain in sufficiently close prox-
imity to the poles of the magnet to enable the
latter to act to move the armature when the
previously-interfering coils of weft-yarn have
been unwound.

The circuilt above leferred to may be lo-
cated wholly outside of the shuttle, or a par-
tial circuit pertaining thereto may be carried
In Figs.
1, 3, 4, and 5 the latter is the case. Fig. 1
shows an electric conducting-wire, as i, of one

| polarlty communicating w1th a sourece of elec-

tric energy and clamped by a screw h' to the
metal end casing ¢’ of the lay-beam, to which

end casing the shuttle-box front ¢ is bolted.

In the front ¢ is formed a slot ¢, within which
fits a movable contact ¢, (see also Fig. 3,) the
said contact being plvoted upon a Serew cé,
engaging with the bottom flange of the sald
fmnt and being pressed 1earwardly toward
the interior of the shuttle-box by means of a
leaf-spring ¢°. The poles of the magnet g are
brldﬂ'ed by a strip of non-magnetic metal as
at g* against which is clamped by a screw h*

a wire 72,3 of the other polarity. When now,

the shuttle being in the shuttle-box, the ar-
mature

contact c®, if the said armature is permitted

 to be moved by the magnet so as to contact

"

i

with a strip ¢* the break in the electric cir-
cuit normally existing at the shuttle-box will
be.closed. Forthe purpose of placing arma-
ture fin electrical communication with con-
tact ¢ at the required time a contact 7 is in-
serted into the shuttle-body, with one surface
thereof exposed in position to receive the
pressure of the contact ¢ while the shuttle is
at rest within the shuttle box. The manner
of placing the contact % in electrical commu-
nication with the armature will vary accord-

ing as the construction varies, and this last

will depend more or less upon the manner In
which the yarn-supply is carried with the
shuttle-body. We have illustrated in I'igs.

4 and 5 of the drawings the construction and

arrangement which we prefer when the weft
is wound upon a bobbin, as e, or the like and
when the latter is held in place within the
shuttle by means of a shuttle-spindle d'. In
the said figures the pivotal pin of the ar-
mature is shown applied to lugs on the up-

mature and also the spring d°, which coacts
in usual manner with the spindle-head to

i hold the spindle in the required position,
fitting between the

sald lugs. The attach-

£ is in electrical communication with

75
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per part of the head of the spindle, the ar-
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ment of the armature to the spindle - head
enables the armature to move in unison with
the spindle, as the latter is swung up and
down on its pivot without movement of the
armature relative to the spindle and facili-
tates the operation of placing and maintain-
ing the armature and the codperating coils of

- yarnon the bobbinin properrelationshi p with

| IO

respect- to each other. For convenience,
merely, the head of the spindle is included

~ in the partial cireuit within the shuttle, the

lower part of said head being caused to bear |

against a plate 2%, which is held by a screw to

the inclined &,urface 7*! within the sh uttle, the.

said screw and plate being connected elec-
trically by a wire ¢" with the contact . The
varn-carrier (bobbin) is recessed at €2, Figs.

-4 and 5, to facilitate the introduction of the

20

low such surface.

30

armatule beneath the cmls of yarn at the base

of the yarn-carrier.

For the purpose of preventmﬂ' 11‘1,]ury to
warp-threadsin the flight of the shuttle across
the loom the pivot of the armature is located
below the upper surface of the shuttle and-
the armature itself normally lies wholly be--
The armature is free to
turn on its pivot, so that in case it acciden-

tally should become freed and should incline
upwardly in the direction of the flight of the
shuttle the contact of the free extremIty of

the armature with warp-threads or any other
object inits path would tilt the armabm e over

- into a reversed position.

35

40

For the purpose of pleventmﬂ‘ the arma-
ture from catching against the selvage-warps

in case through accldenb the shuttle should
begin its ﬂl”‘ht with the free extremity of the
armature mclmmﬂ' upwardly in the direction .
of such flight, wlneh would tend to wear the
said selv&we warp-threads,we providea device.

adjacent the edge, of the warps for furning

over the armature and deprecssmw it within

~ the shuttle- -body, Suchadeviceisrepresent-

5o
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employed, arranged as at g° ¢°, Fl
single bridging-strip ¢ eﬂendmwacross their |
The bndfrmﬂ' -strips ¢* g* are opera-
“tive to prevent the end of the armature from
being caught in the spaces between the mag-

ed at v, Fig. 1.
ing aeross the shuttle-race just clear of the

| top of the shuttle and p1efera,b1y composed.
of leather to obviate injury to the armature.
- The magnet will act to move the armature .
- whichever pos1t10n thelatter may oceupy with
reference to its pivot, since the middle of the

width of the magnetis intended to correspond
approximately with the position of the pivot

at the armature after the shuttle has come to
| of the uaual gooseneck /S, which last is, as

rest in the shuttle-box. (See Fig. 7.)
1If desired, for the purpose of promdmw for

failure of the shuttle to assume an exact po-

sition in the shuttle-box two magnets may be
8, with a

poleq

net- pole.s

Tigs. 9,10, 11, and 121llustmtemoa,lmntre-"'

ments of macﬂlet and contact-pieces which we

employ When the shuttle does not contain a i said slide is advanced 1t-acts awamst the said

It comprises a strip extend-

|

partial circuit making part of the general cir-
cuitwhen theshuttle occup1es the shuttle box.
In these the magnet ¢° or qﬁ ha,s apphed to

the poles thereof contacts g% g” or ¢® ¢* insu-

lated from each other and preferably formed
with interlapping
each pair respectively havingconnected there-

with the wires 2 A% or A 17 of opposite polar-

1tv. When the armatme touches the two con-

tacts ¢ g or g® g% it eonnects them electric-

ally, closing the circuit.

KHig. 13 shows an ar ranﬂ*ement in which two

contacts of opposite polm ity are represented
at g% g'l, .the magnet at ¢'%, and a circuit-
closer at g*, the latter being mounted in posi-

‘tion to be operated by the armature f when
the latter is moved by the magnet g%
arrangement of contacts is duphcated at the
opposite sides of the magnet in order that the -
| armature may operate to close the circuit in
‘whichever direction it may incline upward.

- The

The fact of the closing of the circuit may
be signalized in any desired manner.:
ably we combine with the said circuit means
of controlling or modifying the working of the
loom. We haveherein shown (see Figs. 2 and

6) connections for unshipping the Toom and

also connections forming part of weft-replen-
ishing instrumentalities. Thus, having refer-
ence to Fig. 7, k isan eleetromagnet, to which
wires & hf lead. The said electromagnet has

arranged tocooperate therewith the armature-

lever k', the latter being pivoted at %* and
being connected by a wire or other link £8
with a dog %%, which is pivoted at &°* upon a
slide m or othel movable carrier mounted on
the breast- beam n. The shde 18 loosely con-

nected at m’ with an arm o/, projecting from
the.usual knocking-off lever o at the end of
‘the breast-beam. The usual shipper-handle
is shown at 0%, and at ¢® is shown the holding-

portions, the contacts of

70

75

30

Prefer-

90

95.

-IQ0

105

notch- therefor in the plate or bracket o at

the end of the breast-beam., At o*lis showna

-plate which is held to the lever o and its arm-

o' by the securing-bolts 0* o0 passing through
all three. Slots 0?3 0% in said plate permit the

same to be adjusted toward and from the ship- .
per-handle to enable adjustmentof the extent
- of the lateral displacement of the shipper-
| handle by
When electromagnet % is excited, the dog k*is

the plate to be varied as required.

II0O

115

moved into the path of a suitable going part

in the loom, herein constituted by an arm /°

usual, in practice moved t_o and tro by a cam

on tme of the rotating shafts of the loom. The
engagement of the smd arm k° with the dog k*

causes the slide m and knocking- off lever to
be carried for ward, with 1esultlnn‘ dislodg-

120

125
ment of the shlppel handle and ‘LlI]ShlpplIlﬂ' o

of the loom. For the purpose of enabling the

weft - replenishing instrumentalities to be
‘brought into action we place the arm 7 in. po-
'Sltlon to locate its upper extremity within the

path of the slide m. Consequently when the

I30
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arm to move the latter. The arm 7 is the start- | opening and at each beatof the iay encounters

ing or tripping-in arm of the weft-replenish-

ing instrumentalities, as the same are pre-

'qented in the Lettels Patent aforesaid of

g October 351, 1899, November 14, 1899, and
| June 19, 1900 to which reference mfly be

had. If arm r and the weft- replenishing in-
strumentalities are omitted from a 100111
having applied thereto our improved welt-

10 detector devices, the advance of the slide m

will act simply to unship the loom and the

latter will remain at rest unftil restarted by

the weaver. Ilowever, if the said arm and
instrumentalities are employed the weft-re-

15 plenishing instrumentalities will operate to

- automatically ship on the loom after the re-
plenishing operations have been performed
and the loom will continue at work, more espe-
cially as in the Letters Patent of Octobel 31,

20 1899, |

- The usual weft-fork of a loom is shown at
s, Fig. 5, the slide on which the same is
mounted being represented at s'. The free
extremity of knocking-off lever o extends into

25 position to be acted upon by the said slide
when advanced by the engagement of the
gooseneck k% with the hooked tail of the weft-
fork. Thereby the loom is arrested in case
of discontinuity of the welt.

30 At 1, Fig. 2, 1s shown a dog, pivoted at ¢
upon the 'ﬁeft fork slide s’ and having the
arm ?*, to which is applied the rod £ ,perta,in-

- ing to the warp-stop mechanism, as in prior

- United States Letters Patent No. 649,242,

35 granted May 38, 1900. This enables the loom
to be arrested in case of breakage among the
warp-threads.

It will be obvious that in winding the yarn

mass for introduction into the shuttle a cer-

picks of weft will be wound upon the bobbin
above the base thereof before coils are wound
on the base itself in order to give the required

- length of weft to prevent complete unwinding
45 from the bobbin between the release of the

armature to the action of the magnet and the

stoppage or replenishment of the loom.

Fig. 14 shows an arrangement in which the

| arm&tme when opemted by the magnet acts
so to move a lever p, having connected there-
with a striker p’, Working in connection with
aguide p? having an opening p? therethrough.

- The slide m?, corresponding with slide m of
Figs. 2, 6, and 7, has pivoted thereto a pawl

55 p*to codperate with the projection £° of the
gooseneck. A red or feeler p°, mounted to
slide in bearings on said slide, 18 loosely con-
nected with the said pawl p* by means of an

arin p°*, having a slot %, in which works a pin

6o p> on a crank-arm, p*, connected with the

- pivot of pawl p®. The rear end of rod or

feeler p° is in line with the opening »? of guide
p? and each time the lay beats up passes into
the said opening. Until the predetermined
65 condition of the weft is reached the said

striker occupies a position in line with the | net, controlled by the yarn carried by the

40 tain number of coils sufficient for one or more |

the rod or feeler »°, pushing the latter for-
ward and raising pawl p* out of the path of

movement of projection /i° of the gooseneck.
When, however, the armatureis released and
is moved by the magnet so as to shift lever

p and move striker p’ out of line with open-

ing p? the rod or feeler p° and pawl are left
in their normal position, so that the pawl re-
mains within the path of motion of projection
/5 of the gooseneck, which thereupon acts to
push forward the slide m and in the manner
already explained brings about the predeter-
mined change in the working of the loom.
Fig. 15 shows an arrangement somewhat
similar to that shown in Fig. 13, with the dif-
ference that the rear end of rod or feeler p°
is formed or furnished with a flat piece ¢
to enter between the top of the shuttle and
the poles of the magnet ¢g. Solong as the ar-

‘mature remains w1th1n the shuttle body said

flat piece g enters freely between the shuttle
and magnet at each advance of the lay.
W hen, however the magnet causes the arma-

ture to rise, the latter encounters the flat

piece ¢ in the advance of the lay and pushes

{ forward the rod or feeler. Rod or feeler p°

in Fig. 15 is furnished with a downwardly-
extending slotted arm p°i, receiving a pin p*,
projecting from a downwardly-extendmw arm
p* on the pivot p® of a pawl p?*, which is
mounted on slide m and arranged to codper-
ate with the projection of the gooseneck.
Pawl p¥ is weighted to hold the actinﬂ' end
thereof nouxnlly elevated above the path of
movement of the said projection. When,
however, the armature pushes forward the
rod or feeler as just mentioned, the pawl p*
1s turned down into position to be engaged
by the said projection, with the result that

slide m will be advanced in the loom.

‘What we claim is—
1. In a loom, a magnet havmg its pole or
poles adj aeent' to the path of the shuttle, and

‘a movable armature therefor mounted upon

the shuttle, substantmlly as described.

2. In a loom in combination, the lay, the
magnet, and the shuttle provi’ded with the
movable armature controlled by the yarn car-
ried by the shuttle and carried by the move-
ment of the shuttle into the field of the mag-
net, substantially as described.

3. In a loom, in combination, the lay, the
magnet, and the shuttle provided with the
movable armature carried by the movement
of the shuttle into the field of the magnet and
released to the action of the latter by deple-

tion of the yarn-supply within the shuttle to
the pledetermmed extent, substantially as

described.

4. Aloom containing an electric circuit and
comprising, essentially, in combination, the

| lay, a magnet, and a shuttle provided with a

movable armature carried by the movement
of the shuttle within the field of the said mag-

70

75

80
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100

105
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shuttle, and opemted by the magnet to con-
trol -the sald cirenit, substantlally 43 de-

- scribed.,

5. Aloom containing an electriccirecuitand
comprising, essentlally in combination, the
lay, a maﬂ*net and a shuttle provided Wlth a

- movable armature carried by the movement
- of the shuttle within the field of thesaid mag-
- net and operated by the latter to control the

IO

circuitondepletion of the yarn-supply within
the shuttle to the predetermined extent, sub-
stantially as desecribed.

6. A loom containing a nor mally open or
broken electric cncmt and comprising, in
combination, the lay, a magnet, and a shut-
tle plovlded with a movable armature car-
ried by the movement of the shuttle within
the field of the said magnet and operated by

 the latter to close the ClI‘Gl]lt on occurrence

20

23

30

35

40

of the predetermined condition of the yarn

carried by the shuttle, substantially as de-

scribed.
7. A loom containing a normally open or

- broken electriccircuit, and comprising, essen-

tially, in combination, the lay, a magnet, and

a shuttle provided with a movable alm.ﬂ,tme |

carried by the movement of the shuttle within
the field of said magnet and operated by the

latter to close the circuit on depletion of the

yarn-supply within the shuttle to the prede-
termined extent, substantially as desecribed.
- 8. Inaloom,in eombmatlon a train of parts
correlated for deﬁmte action in the loom, the
lay, the magnet, the shuttle provided with the
movable armdtule passing in the movement
of the shuttleinto the field of the magnet, and
controlling means for the said train made op-
erative throuwh the said armature to deter-
mine the kamw of 1}116 train, Substantmlly
as desecribed. |

| 9. Aloomcontaining an eleetl ic circuit and
- comprising, essentially, in combination,

2

~ train of parts correlated for definite action in

the loom, the lay, the magnet, the shuttle pro- |

vided with a movable armature carried by the

- movement of theshuttle within the field of the

50

sald magnet and operated by the latter to con-

trol the said circuit on occurrence of the pre-
determined condition of the yarn carried by
the shuttle, and an electromagnet embraced
in the said circuit and in oper ative control of

~ the said train, substantially as described.

55

60

10. A loom containing an eleetrie circuib

and compmsmg, essentmlly, §i} eombumtmn

ment of the shuttle Wlthln the field of the %ald
magnet and operated by the latter to control
the said circuit on depletion of the yarn-sup-
ply within the shuttle to the predetermined

extent, and an electromagnet embraced in the

said circuit and in operative control of the
sald train, substantially as described.

11. In a loom, in combination, unshipping
mechanism for the loom, the lay, the magnet,
the shuttle provided with the movable arma-

[ ture passing in the movement of the shuttle

e i

the

l

into the field of the magnet, and means

+ through which the said armature oceuasions

the action of the said unshipping m eelmmsm

substantially as deseribed.

12. In a loom, in combination, unshipping
mechanism for Lhe loom, the lay, the magnet,

5

the shuttle plowded mth the movable arma-

ture passing in the movement of the shuttle
into the field of the magnet and released to
the latter on depletion of the yarn-supply to
the predetermined extent, and meansthrough
which the said armature oceasions the a,etlon
of the said unshipping mechanism, substan-
tially as described.
- 13. A 'loom containing an electric circuit
and comprising, essentially, in combination,
unshipping mechanism, the lay, a magnet,
the shuttle provided with the movable arma-
ture passing in the movement of the shuttle
1nto the field of the magnet and operated by
the latter to control the said circuit, and an
electromagnet embraced in the said circuit
and in onemtwe control of the said unship-
ping mechanism, substantially as desecribed.
14. Tn anautomatic weft-r eplenishingloom,
in combination, the starting device for the_
weft-replenishing instrumentalities, the lay,
the magnet, the shuttle provided with the
movable armature passing in the movement

of the shuttle into the field of the magnet,

and means under the control of the said ar-
mature to occasion the operation of said de-
vice to thereby bring about weft- leplemsh-
ment, substantially as described.

15. In anautomatic weft-renlenishingloom,

in combination, the starting device fm thﬂ
weft-leplemshmn' 1nst1umentahtles, the lay,
magnet, the shuttle provided with the
movable armature passing in the movement

of theshuttleinto the field of the magnet and

released to the latter on depletion of the yarn-

supply to the predetermined extent, and

means under the control of the said ar mature
to occasion the operation of said device to
thereby bring about weft-r eplemshment sub-
stantially as descmbed

16. An automatic weft- 1eplemshmw Ioom
containing an electric cireuit and comprising
essentially in combination, starting devices
for the weft-replenishing mstlumentalltles
thelay, the magnet, the shuttle pr ovided Wlth
the movable ar ma,tme passing in the move-

ment of the shuttle into the field of the mag-

net and operated by the latter to control the
circulf, and an electromagnet embraced in
the said circult and in operative control of
the said starting devices, substantially as de-
seribed.

17. An automatic welt- -replenishing loom
containing an electric circuit and comprising,
essenbially, in combination stm’tinf}' devieeb
the lay, the magnet, the shustle pr owded with
the movable armature passing in the move-
ment of the shuttle into the ﬁeld of the mag-
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net, released to the latter on depletion of the
working supply of weft to the predetermined
extent, and operated thereby to control the
circuit, and an electromagnet embraced .in
the said circuit and in operative control of
the said starting devices, substantially as de-
scribed.

13. In a loom, in combination, a lay, an
electric circuit having an opening or break
therein with a contact at each side of the lat-
ter and a magnet in connection with or con-
stituting one of said contacts, and the shut-
tle provided with the movable armature op-
erated by the said magnet and also with a con-

686,060

tact in electrical communication with said ar- 15

mature, for cooperation with the other con-
tactof said circuit, substantially as described.
In testimony whereof we affix our signa-

tures 1n presence of witnesses.
. HENRY I. HARRIMAN.
LOUIS BELL. |

Witnesses to signature of H. I. Harriman:
CHAS. F. RANDALL,
WirriaM A. COPELAND.

Witnesses to signature of Louis Bell:
EDiTH J. ANDERSON,
ARTHUR B. RANDALL.
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