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' Serlal Fo, 641,574, (No modal)

To all whom it may concern: C
" Be it known that I, MILLARD F. FIELD, of
Boston, in the county of Suffolk and -State of
~Massachusefts, have invented certain new
§ and useful Improvementsin Warp-Drawing-
- in Machines, .of which the following is a. de-
scription sufficiently full, clear, and exact to
- enable those skilled in the art to which it ap-
pértains or with which ‘it is-most nearly con:
nected to make and use the same. R
- This inyention has relation to machines for
drawing the ends of the'warp-threads into the
eyes of the harness or heddles and through

. the reeds of a loom preparatory to setting up-

15 or commenging the weaving of a piece of
eloth, -~~~
© “Itisthe purpose of the invention to provide
"irprovements capable of use in fhe highest,

. degree, whereby the warp-threads and har-
20
taintyin a predetermined position;so that as

‘the needle isreciprocated mechanically, asit-

“will be, it will with certainty also enter the
-desired dents of the reed 'and the harness-
eyes.and catch the warp-threads and in its
return draw the latter in. ' :
- It is also the objectof the invention to pro-
vide other improvements incidental to the
foregoing and to as far as may be organize a
drawing-in- machine which will' perform its

25

30

work ag well as, if ‘not befter and more -cer-

" tain than, handwork as ordinarily done, -

novel-means for holding -the " heddlés and
warp-threads, so that they can be mechanie-
ally spaced with exadtness, "~ ' - E
- “The invention also consists of navel means
for spacing the warp-threads and "heddles or
harness and controlling the latter as to posi:

35
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. The'invention also consists of novel means
for moyinig the mneedle along the reed; hed-
dles, and warp-threads and reciproeating it
correspondingly to the spacing and centrol of
the parts mentioned, so as to draw in .the
warp-threads in a predetermined order,

45

The invention also consists of novel means:
for holding the ends of ‘the warp-threads:to

§o°permit them to be released. and drawn in

ness-eyes may be spaced and held with cer-.

tion, so that the harness-eyes may be held |
.- with éxactness in predetermined positions.

when caught and pulled through the harness-
,eyes and dents of the reed. C
“The invention also consists of other. im-
proved means of importance in the organiza-
tion of a machine of the character mentioned 55
and in the carrying out of the improvements
specially designated, all as I will proceed to
set forth with the requisite clearness and ex-
actness hereinafter. ) ; .
- Reference is to be had to the annexed draw-
ings, and to the letters and figures marked
thereon, forming a part of this specification,
the same letters and figures designating the
same parts or features, as the case may.be,
wherever they occur. ‘
-Of the drawings, Figure1is a plan view of

6o

65

} the machine, some of the parts being shown as

broken :away and other parts omitted, as will
appear from the full description hereinafter .
- given.. Fig. 2 is a longitudinally central see- 7o
tional view of the machine, the frame being
shown in elevation and some of the parts. .
omitted from Fig. 1 being represented therein. -
.Fig. 3 is a sectional detail view, drawn to an
‘enlarged secale and looking from the end of -75

|- the-machine, showing.the means for spacing

the harness and warp-thréads -and holding:
‘thelatter and the harness-eyesin certainposi-
tion, so thatthe needle may be passed through
a particular-denf of or between.‘gplits” in
-the reed through a particular or predeter-

80

‘ ] _ .| mined harness-eye, catch a particular or pre-
To these ends the invention .consists of:

detérmined warp-thread, and draw the latter
in through the said harness-eye and dent.of -
the reed. Fig. 4 is a front view of so much 85

| of Fig, 3 as-it is necessary to show in order

| .to.give a clear understanding of the inven-
.tion so far as it relates to the spacing of. the
heddles or harness and holding the harness-
eyes in cerfain position. Fig.5isa rear view go
of 8o much of Fig. 1as. it is necessaty toshow
in order to éxplain the manner of controlling
the warp-threads, so as that they may with
certainty be caught by the needle.. Fig.6is
- a planviewof mostof the partsthatareshown. 95
in Fig. 3.- Fig. 7 is a longitudinal‘sectional .
'view of the sipport for theimmediateneedle- ~ .
operating means. ‘Fig. 8 is a side view of
what is shown in Fig. 7, the viewbeing taken .

from the opposite side‘of whatisrepresented oo



iu Fig. 2. Fig. 9 is'a detail end viewof some-

of the means shown in Fig.1. = =

In the drawings, a desighates the frame of
the machine, which may be of any suitable
form and character and which supports rails

b ', upon which the carriage ¢ travels,and a-

* rack-bar d as a media by which the carriage

10

25

is controlled.

e is what may be termed the ““driving” or

¢ cam” shaft journaled in suitable supports

on the -earriage and driven by any suitable -

means—as, for example, a pulley f, fast on

the shaft e and operated by the belt g, pass-

ing thereover. - o ' o
Pivoted upon the carriageata proper, point

~*ig-an upright part h, held against a cam ¢ on

the-8haft ¢ by a springj. To the upper end -
of the part- h is pivoted the outer end of &

* rod k, the inner.end of which is provided with

20

" move the said disk to the extent of one tooth-

25

a dog qxégawl; 1, adapted, as the rod k is re-
ciprocated 4

pins m (though it might as well be teeth) on
the upper face of the wheel 'or disk n, and

or_pin at'each reciprocation of the said rod.

The shaft n’, upon the upper end of which the-

_ . disk n is-fixed, js journaled in suitable bear-
‘ings on the carriage and has a pinion o se-

30

.-vided .on its ower end with & pinion r, which

cored toit, which pinion engages a gearp on
an independent shaft g, the latter being pro-

engages the teeth of the rack-bar ¢, and so

" thecarriage is moved along on the rails step

35"
- the .disk n, and, of course, also by the extent

40

by step, its rate of movement being governed
by the number of teeth or pins on the face of

of throw oz movement of thedog . - The rate

of each step movement of the carrlage will.

correspond with-the number of splits-or dents
to the inch in the reed. ‘

s desighates the needle which is passed

.through the reed and the harness-eyes and

45

engages & warp-thread and draws it through

has its shank or rear end secured to a.block ¢
in & longitudinally-movable sleeve w4, sup-
ported in a bearing v of the carriage c.- The

- said block 7 has a secrew w tapped therein,

50

*3

60

6s

the shank of which serew extends through a
partially-circumferential slot  in the sleeve
and through a slot y in thé bearing v. The
saidslot y at its outer part and for the greater
‘portion of its length is straight and parallel
with the sleeve and needle-shank; but at its
vl‘f,forward part it is given s quadrihelieal form,
80 uhe
through the reed and harness-eyes theshank
of the'screw w may act to. give the said .nee-
die a quarter-turn axially in order that it
may catch a warp-thread, and then after be-
ing given a quarter-turn back to its formper
position be drawn back with the warp-thresad,

as before explained. Ihave conceived vari- |

ous.means for accomplishing this function,

‘but that hereinbefore explained will be suf-

ficient to give a clear idea of the invention.

* The bearing v is provided -on the side op-.

toengageone of the incline-headed

-it a8 the needle is withdrawn.

the harness-eyes and reed. The said needle’

that after the needle is moved forward

' reciprocation of the rod .- : .
On;the outer end of the shaft 2’ is a gear-

600,870.

posité to that shown in Fig. 8—as, for exam-

ple, as shown in Fig. 2—with a slot 2, through.

which extends a pin @/, on which is pivoted
one end of a link-bar ¢/, the other end of the

said link being pivoted on a pin @', pivoted.

and adjustable in a slot in the upper end of
a lever or piece g', pivoted upon the base of
the carriage. . €' is an antifriction-roller, (see
dotted lines in Fig. 2,) which is located on a
stud projecting from the lever g’ and which
operates in the side or face of a double cam
f on the shaft e, so that as the shaft ¢ is ro-
‘tated the meedle will be reciprocated-in a
proper manner and time.

70

75

8o

On the shaft e there is a-cam-flanged disk

}, against which an autifriction-roller ¢’ on

an -upwardly - extending-arm ", connected .

with the outer end of a rock-rod 7', bears, the
said roller being held in contact with the said
cam-flarige by means of aspring k', connected

8s

with the rock-rod and the carriage. Thesaid
rock-rod extends through below the lower

harness-bars and at its inner portion is pro-

vided with an upward extension ¢! and at its.

end is provided with an angular finger 7', (see
Fig. 5,) so as to engage the next succeeding
warp-thread .to ‘be acted upon and draw it
aside before the needle passes it and then re-

Ho

95

‘Jease it, so that the hook may certainly take -

In some in-
stances—as, for example, when the atmos-
phereis dry and the warp-threads are smooth
or hard-twisted—this warp-thread-placing de-
\}'ic?! just described may be entirely dispensed
with, = o

able bearings on the carriage and provided
on its outer portion with an upright arm mY,
bearing on its end an antifriction-roller ',
which rests against a cam-flanged disk o', the
said roller being held. against the said cam

I0D

7' is @ rock rod or shaft mounted in suit-

rog

by a spring o', connected at.one end with the

rock-rod and at the other end with the car-

riage. At its inner end the rock-shafs m' is
provided with an angular finger ¢', which ex-
tends up in front of the reed in position soas
to be actuated to knock off the*end of the
warp-thread drawn in by the needle from the
hook thereof. . ST
7' is a cam on the shaft ¢, which cam acts
againgt the upper end of & lever s’ or bar piv-
oted at its lower end on the carriage. The
lever s"is héld against the cam " by means
of a spring ¥, connecied at one end to-the

ito

11§

320,

said lever and gt the other end to & station- -

ary part of the carriage.

Pivoted to the upper end of the lever g'is

arod ¥, provided on its inner end with a dog
v', 'which is adapted as the rod. u" is recipro-

12§

cated to engage the teeth of the ratchet-wheel
' on the shaft o', journaled in bearings lo-

cated in uprights connected with an exten-
sion of the carriage-base and so impart a ro-
tary motion to the said shaft &’ to the extent
of one tooth of the said ratchet-wheel at each

130



600,870 _— : 3

. wheel 1, which engages and ope‘rates_thé pin-
ion 2, fast on the end of the upper-heddle
serew-rod ¥, and the pinion 2 engages a pin-

ion 3, fast on the end of the upper-heddle

5 serew-rod ="~ The screw-rod z' is provided
with a gear 4, which engagesand drives a pin-
ion 5, fast or the end of the warp screw-rod
a’. A pinion 6, fast on the end of the lower-
heddle serew-rod b”, is engaged and’driven
‘by the pinion 2 on the Tod %', thé rod b" be-
ing slightly out of parallelism with the other
rods to prevent the pinion.6 from being en-
_ gaged by the pinion 3, or, in other words, the

io

necessary arrangement of the said pinions’

results in arranging the rod b" slightly out of

15 :
parallelism with the other rods.. - This, how-

ever, is an unimportantfeature and is merely’

mentioned to explain the reasons why the said
rod is represénted out of parallelism. 3

zo  On the shaft 2’ is a pulley ¢”, about which

and a pulley d” on the brush-shaft " passes

a belt £, in order to drive the said brush-
shaft. ‘ ' : o
g"' designates the forward set. of harness,
and k" therearward set of harness, each har-
ness or heddle being provided with a harness-
eye and harness-cords extending in opposite
directions from the same, as is usunal.
_ 7" are the warp-threads, which extend from
‘the warp-beam )" up between sanded or oth-
erwise-provided guide-bars &’ %" and still

25’

30

farther upward, so that ‘their ends are fric--
tionally though loosely held hetween the bars

il" l""

35 alc
each two helices of which the end of a warp-

thread is laid, preferably when the same is

dressed,and afterall of the warp-threads have

been 8o placed the ends are arranged between

the two friction-bars I', as before explained,

a cord having first been run through the coil

‘0 keep the warp-threadsin place—. e., from
slipping out from between the helices.
“eoils will of course be of sufficient length to
extend the entire width of the warp or lease,

40
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and the latter may be of any usual or desired

‘width, it being understood that there will be
a correspondence between the width of the
lease or warp and the opeiative parts of the
length of the coils. - Helieal coils of wire m'
also engage the cords of eachset of harness
. orheddles above the harness-eyes, and a cord,
as before desaribed, is run therethrough to

g0

. keep the harness-cords in place between the

55 -helices of the coils, oné such cord beingshown
at »” in Fig. 4. =~ . - R

. On theend of each shaft y':2' a’ b there

is a sdrew. or worm the thread upon which is

p ‘of such structural character (fine or coarse)
o]

. wire.to per
that is, of spacing and positioning the warp-
threads and- harness-eyes. - The first thread’
of the screw or worm may be made sharp on
65 its edge, 50.as to the better enable it to enter

" warp-eye supports and .the warp-threads as

‘not shown as extende

| end and of course from side to side of the

m" represents ahelical coilof wire, between

“eoil it'will be replaced by the cord. - -

The-

as may suit it in connection with the coil ¢f |
rform the functions™of a spacer—

as is shown, for example, in Fig. 4. It will:
-also be observed by refeiring particularly to

between the helices of the coils. Once the

well as acoil of wire are engaged between
two threads of the worm or screw they will
remain therein with certainty until they pass 7o
the. worm' by the progress or passage of -the
latter along the length of the harness or width
of the warp..  The rods are of such a size as
to adapt them to be passed readily through
the lelically-coiled spring, and when they 75 . .
are placed therein the retaining-cord n* will -
be removed, and when the rods are operated
to pass them along the heddles and width of
warp the cords n” may be_attached to the
rear.end of each of the rods; and the latter 8o

-will draw them in after themselves, so that

as fast as 4 rod is removed from a coil a rod

will take its place. . IR S
While in the drawings the coils of wire are

| as the entire width of 85

the lease or warp or of a length sufficient to -

extend from side to side of a warp, it will be

readily understood by thoseskilled in the art

- that this in practice is done and that the coils-

are simply shown as broken off, it being go
deemed unnecessary to the understanding of

" the invention to show more than igillustrated.

Tt will further be understood -that the eords
n' will extend through the coils from end to
95
warp when the rods are withdrawn' from the -

coils. Furthermore, any convenient form of -

means may be employed for attaching.the
cord n" to.the screw-rods. For example, a.
simple staplé or loop or screw-eye may be
connected with the end of the rod and the
cord tied thereto, and as the rod is drawn
through the coil the cord »” will be drawn
after it, so that as fast as the rod leaves the

100

105
- Referring first to the screws ® and 2° re-
spectively secured to the ends of the heddle-
rods ¥ and #', it may be stated that the said
rods are inserted . in-the coils m'"in place of
the cords n", as stated, with the cords of the
heddles above the harness-eyes facing each

110

' other with respect to the rods.and serews. -
‘Then as the rods and screws are turned the

threads-on the latter will enter: between the - -

helices and gradually spread’ the same and 115

the harness-cords and their attached. eyes, so

as to adjust them as to position with the ut-

most exactness for the entrance of the needle

or hook therethrough. - _ B
It will be understaod that but a few—say"

about six—of the heddles in. each set will be

130,

‘under the process of adjustmeritata timeand
that as the screws pass along they will take,

_ag it were, the heddles from their normal po-
‘sition, spread or space and position them, and

125
leave them to resume their normal positions: -
after.passing them, drawing the cord n" again

into ghe helical coil after the screw, the cord:.
being attached, as before stated, to the screw, -
130

Figs. 3 and 6 that the bottom of the grooves -

"between the threads on the screws or.worms

are of such form that one of the heddle-cords



4

above the eye 40 will be brought to line in &
line directly in front of the other, so that the
eye will be.made to face the needle with the
utmost exactness, and fo enhance the.cer-

5 tainty of this result a screw b® is secured to
the rod b”, which extends hetween the har-
ness-ranks or each harness of a set of harness,
which serew b® engages the cords of the hed-
dles below the eyes 40 as the heddles are
spread and cooperates with the screws ¢ z2to
gtill further space and hold the said eyes with
" absolute exaetness in a predetermined posi-
tion. The rod a" passes through the helieal
coil, holding the ends of the warp-threads in

15 the same way that the rods y’ 2’ pass through’

the heddle-coils, as before explained, and the

thread of the screw ¢® on the end of the rod

a'"’ enters between the helices of the warp-

holding coil, so as to spacs the warp-threads

20 in exact accordance with the spacing of the

harness-eyes. It will now be understood that

with all of the parts properly timed, as they

‘are, and the machine setin motion the nee-

dle s will enter the dents or openings between

83 the splits of the reed o” and pass through

the eyes alternately of the fronf and rear sets

of harness, catch the warp ends one after an-

other and draw them dut from between the

friction-holding bars I” and through the har-

go ness eyes and reed, when they are discharged

from the hook .of the needle by the knock-off
finger ¢'. ' o A

1t is to be pattieularly kept in mind that

the means which impar¢ motion or movement;

35 tothe carriage also gives coordinating or har-

monious movement to. the means operating

upon the harness and warps or their cornec-

tions. In other words, as-is herein shown,

there is. mechanism upon the carriage which

4> gives movements to the rofary screws, coir-

dinating with its own movements. - =~

. -To instre the catching of the warp-thread

by the needle after it passes through the reed

and harness-eye, the warp-thread-placing fin-

45 ger !l may be employed, as hereinbefore ox-

plained, it being understood that the needle

i8 tufxiqh overon its side, with its hook toward

. the warp-thread to be caught, as has been de-

scribed. ' To farther insare a proper’position’

go of the spaced warp-threads, so that they may

correspond with the position of the spaced

harness-eyes; & brush ¢® on the brush-shaft

e acts on the warp-threads above the warp

screw-rod a" to.take up'the slack, if any there

55 should be, in the warp-threads, so as to hold

thelatter snbstantially tsut. . The said brush

js shown in Fig. 2 and by dofted lines in Figs.
3dand8.. . .. )

In some ingtances the brush may be dis-

60 ponsed with entirely, as may also the warp- |

_glacing finger, the lower harness screw-rod

0" and its screw 1, as well.as the knock-off
.. - finger., . S B} .

It is contemplated by the construction

65 shown in the- drawings to draw two warp-

threads through a single dent of the reed;

but any other srrangement or method desired

8co0 670

may be adopted by mechanically gearing the
machine to euit the end in view. e
In Fig. 4 but a single harness-eéye and its 7o

-supporting-cord in the rear set is shown by
dotted lines. The mneedle s is shown in'the
said figure as passing through an eye of jone
of the front heddles. In its next operation
it will be passed through the next succeeding 75
heddle of the rear rank of harness, and so on
alternately. -After all of the warp-threads
have been drawn in and the cords n”’ drawn.
into the coils by the rods passing therethrough
are secured in place thé helical coils on the 8o

1harness may be slipped up on the latter and
be tied or otherwise secured there out of the
way in the operation of weaving. The length
of coil from which the warp-threads aredrawn
anay be removed from its place. 85

It is to be noted that I do not limit my in-
vention to the particular manner of holding = -
the harness in order to space and otherwise
control the same in order to render useful the
spacing means shown and described; nor is go
it essential that the particular form of the
first-mentioned means is dependent for its
usefulness upon the exact construction of the
last-mentioned means. 1t is to be observed. -
also that the frame will be of such construc- g5
{ion and size that the reed-harness, warp-
beam, and warps may be supported therein
substantially in the same. relative positions
as they will oceupy in the loom, the frame be-’
ing suitably equipped for such support, as.
may be most dlearly indicated in Fig. 2. -

- "My invention is not necessarily limited to
the helical coil of wire and wire-extending
screw hereinbefore shown and described.
The helical wire is in effect & normally-con-
tracted extensible coacting spacing member
permanently engaged with the warp-eye sup- -

‘ports and the loom-harness. The screw is
theothercoacting member or part of thespac-
ing device and operatgs upon the-helical wire 110
‘progressively.along the same toextend a por: -,
tion only at -2 time of the first- mentioned -
spacing device and with the-éxtensiom or- --

' spreadingof the first-mentioned spacing mem- .

- ber to space and position the heddle or har- 115
nessoyes. - Itisunderstood thatsubstantially -
the same relationship is sustained between

" the warp-threads, helical wire, and secrew as
between.the two latter devices and the hed- -
dles or harness.. .~ ST . I20
" Having thus explained the nature of thein-
vention and described a way of constructing-

.and using the same, though without attempt-
ing to set forth all of the formsin which it
may be made or all of theé modes of its use, it 123
is declared that what is ¢laimed is—

.'1. A spacing and positioning mechanism

for loom-harness or warp-threads consisting .

.of a normally-contracted extensible spacing .
member adapted to engage the harness-eye 130
sapports of ‘warp-threads, and a spreading -
member adapted toengage a portion ata time

.only of thefirst-mentioned memberand spread

3CO -

105

©
[

or spuce the same, and means for moving the
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spreading member progressively along the
spacing member. IR

2. A spreading or positioning device for
loom-harness or warp-threads consisting of a
helically-coiled wire between each two helices

of which the warp-eye supports or warp-

threads are adapted to be separately placed,

and a screw for acting upon the said coilssuc- |

cessively or progressively to spread and ad-

just the warp-threads or warp-eye ’supports‘ E

in predetermined position. - oL
- 3. A spreading or positioning device for

loom-harnress or warp-threads consisting of a
- helically-coiled wire between each twa helices:

of which the warp-eye supports or warp-
threads are adapted to be separately placed,

.and a screw for acting upon the said coils sne-

cessively-or progressively to spread and ad-
just the warp-threads or warp-eye supports

in predetermined position; combined with'

méhns for retaining the spacing member on

the warp-eye supports when the said spacing

~member is not in use in warp-drawing.

T3
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4. A spacing and positioning mechanism

forloom-harness consisting of a normally-eon-

tracted extensible spacing member adapted to
-engage the harness-eye supports'at one side
‘of the eyes, and a spreading' member adapted

Yo act upon a portion at a time only of the

first-mentioned member and spread or space

~ the same, and a codperating warp-eye-posi-

tioning device adapted to engage the warp-
eye supports at the opposite side of the eyes
from thaf of the spacing member, and means
for moving the spreading memberand codp-
eraling device progressively along the spacing
member. o C

-8. A spreading or positioning device for
loom-harness consisting of a helically-coiled
wire, between each two helices of which, the

«cords of the harnéss are adapted to be placed,

and a cord " running longitudinally through
the coils at one side of the cords to prevent
their displacement. .- T

6. A warp-drawing-in machine embracing
in its construction, a reciprocating needle, a
spacing member to engage the harness-cords

.and arotary screw movable along the harness

and adapted in its operation to engage the
spacing member and spread the same and
maintain the harness-eyes in the path of the
said needle. ‘

- 7. A warp-drawing-in machine émbracing.
in its construction a spacing member for en-
gaging the harness and a rotary screw mov-

able along the harness and adapted in . its

.operation to engage the spacing member to

spread or space the same and bring the har-

ness - eyes -into desired position, combined.

with means for holding the harness-engaging
means upon the harness to permit the former

to be -moved up ‘and down the latter, com--
bined with a reciprocatory needle or hook and

its actuating means. .
8. A warp-drawing-in machine comprising
inits construction spacing membersfor engag-

ing the warp-threads and harness and rotary

screws. movable along the harness and warp-

threads respectively and adapted to engage
the spacing members to spread or space the
same and bring the harness-eyes and warp-

-threads into desired position, combined with

7¢

a reciprocatory aeedle or hook and its actu- ‘

ating means. ‘ -
9. A warp-drawing-in machine comprising
‘in its construetion spacing members forengag-
ing the warp-threads and harnessand rotary
screws movable along the harness and warp-
threads and adapted to -engage the spacing
members tospread orspace thesame and bring

-the harness-eyes-and warp-threads into de-

sired position, combinéd with a reciprocatory
needle and means for operating the same to

.enter the eyes of the harness, engage the said

warp-threads and draw the latter through the
harness-eyes.. - : "
10." A warp-drawing-in machine comprising

in its construction spacing members for en-.
gaging the warp-threads and harness and ro--

90

tary secrews movable along the harness and
warp-threads and adapted toengage the spac-

-ing members to spread orspace the same and

bring the harness-eyes and warp-threads into
desired position, combined with a reciproca-

‘tory needle and means for operating the same

to. enter the harness-eyes, engage the said
warp-threads and draw the latter through the
harness-eyes, and means for knocking off the

25 :
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warp-thread end from the hook of the meedle .

after the said warp-thread is drawn in.

-11. A warp-drawing-in machine comprising

in its construction spacing members for en-
gaging the warp-threads and harness, and ro-

tary screws movable along the harness and
warp-threads and adapted to engage the spaec-

-ing members to spread or space the same and
bring the harness-eyes and warp-threads into
desired position, combined with a reciproca-
tory needle and means for operating thesame
to enter the eyes of the harness, engage the

said warp-threadsanddrawthelatter through:
the harness-eyes; means for giving the nee- -

dle a partial turn axially, so that it may catch

the warp-thread after it has passed through .
| the harness-eyes, and means for knocking off -
the warp-thread end. from the hook. of the

. needle after the said warp-thread is drawn in.

100
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. 12, Awarp-drawing-in machine comprising

in its construction adjustable means for en-
gaging the warp-threads and harness, rotary.

screws to engage the warp-thread and: har- .

ness-engaging means to spread and regularly
space the same and bring the harness-eyes

and warp-threads into desired position, and .

a cairiage adapted to be moved along the har-

ness and warp-threads and provided with

means gperatively connected with the scréws
toactuate the parts in unison, combined with
a reciprocatory hook or needle and its actu-
-ating means. . - :

'13.. A warp-drawing-in machine comprising
in its construction coiled wires for engaging
the harness-cords and warp-threads and ro-
tary screws to engage a portion at a time of

120
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: _thé coils of said wires, to act upon and regu-

larly space them and thus adjust theengaged |

warp-threads and eyes of the engaged har-
ness-cords to the desired position, combined
s with a sliding earriage which supports and

moves transversely of the harness, a recipro--

-eatory needle to pass through thespaced eyes,
.engage and draw back the spread warp-
threads, and mechanism to give codrdinating
operation to said serews and needle.

14, A warp-drawing-in machinecomprising

10

in its construction helically-coiled wires for’

- engaging the warp-threads and harness, ro-
tary screws to engage a portion of the said
warp-thread and harness-engaging means. to
regularly space the warp-threads and. bring
the harness-eyes and warp-threads into de-
sired position, a reciprocatory needle to pass

" through the eyes of the harness, engage the’

20 warp-threads and draw them in, and warp-

15

thread-placing means o act upon each warp--

thread to enable it .fo be engaged with cer-
‘tainty by the needle.

15. A warp-drawing-in machineé comprising’.

.In its construction helically-coiled wires for
engaging the warp-threads and harness, ro-
tary screws to engage a portion of the said
warp-thread and harness-engaging means to
regularly space the warp-threads and bring
the harness-eyes and warp-threads into de-
sired position, a reciprocatory needle to pass
"through the eyes of the harness, engage the

25

30

warp-threads and draw them in, warp-thread-

placing means to act upon each warp-thread
toenableit tobe engaged with certainty by the
needle, and means for knocking off the warp-
thread from the needle after it is' drawn in.

35

16. A warp-drawing-in machinecomprising .

-in its construction means for holding the
40 warp-threads in position, a helically-coiled
. wire for engaging the warp-threads, means
.for engaging the helically-coiled wire to ef-

fect and control the regular spacing of the

warp-threads, and a rotary brash to act npon
45 the warp-threads to be spaced to take up any
‘slack happening fo occur in the same, com-
bined with a reciprocatory hook or needle and
means to actuate the same. - - -
_ 17. Awarp-drawing-in machiné comprising
so in its construction helically-coiled wires for

- . engaging the harness and warp-threads be-

- tween their helices, rods adapted to be passed

through the said coils at one side of the har-

.‘ness and .warp - threads engaged. .thereby,

‘55 screws on the ends of the said rodstoengage

the said helices and regularly space and posi-

" tion the harness-eyes and warp-threads and

hold. the latter in position, and means. for

@ turning the screws, combined with a recipro-
~‘thessme. -~ . . S .

18, Awarp-drawing-in machine comprising

- 'in its construction helically-coiled wires for

_ ! engaging the harness between :their helices,

' 65 rods adapted to be passed through the said

* coils at one side of the harness engaged there-

- by, screws on.the ends of the sai zg:ﬁds toen-

the said coils of wires, and a cordn' attached
to the end .of the said secrews to be drawn into

.and asimilarscrew between the two harnesses

“tory needle, of the block to which its shank

. 23. A warp-drawing-in machine comprising
.in its construction.a reciprocatory needle for
‘engaging and drawing in the warp-threads,

y  desired position, a carriage and means for im-
catory hook.or needle and means to actuaté -

gage the said helices and regularly spaceand
position the harness-eyes, means for operat-
ing the rods and screws to pass them through 7o
the colls after the screw or screws, combined
with a reciprocatory hook or mneedle and-
means to actuate thesame. ~ =~ = = - 75

‘19. A warp-drawing-in machinecomprising
in its construction helically-coiled wires for

_engaging the harness and warp-threads be-
tween their helices, rods adapted to be passed

through the said coils at one side of the har- 8o

-ness and -warp - threads engaged thereby,
-screws on the ends of the said rods to engage

the said helices and regularly space and po-
sition the harness-eyes and warp-threads.and
hold the same in position; means for operat- 85
ing the rods and screws to pass them through
the sald coils or wires and along the warp-
threads, and'a reciprocatory needle adapted.
to enter the spaced eyes of the harness, catch
a spaced warp-thread and draw-itin, = -oc
20. A warp-drawing-in machine comprising
in its eonstruction rotaryscrews o engage the
cords of each harness of a set, above the eyes
and upon one side of each harness of the set;,
95
of theset to engage the cords of the harnesses -

‘of the set to space the same and position the

‘harness-eyes, the screws acting progressively
upon & portion at-a time only of the harness-

cords. 100

- 21, A warp-drawing-in machine comprising

in its construction a rotary serew having the -
thread at one end sharpened and graduated,
and the bottoms of the grooves in the body
portion formed so that they may receive the ros
cords of the harness, one in front of thé other, -
the said serew being positioned with respect

_to the harness to engage and spread the same,

and maintain the eyes thereof in.predeter-
mined position, the serew acting upon a por- 110
tion only of the harness. ata time .and pro-
gressively.- -~ .- . L
22, The combination, with-the reciproca-
is attached, the grooved sleeve in which the 115
shank is adapted to turn, the support for the
sleeve provided with a slot y, as described,
and the screw, the shank of which passes

‘through  the said slot y and the slot in the. .

sleeve and is tapped into the said block. 120 .

rotary screws for engaging and spreadingthe -
harness and bringing the harness-eyesinto 125

parting motjon thereto to move it along the -
harness and warp-threads, and mechanism on -
the carriage to codrdinate its movements and
those of said screws.. o

‘ ' A . 130
- 24, A warp-drawing-inmachine comprising

‘in its construction a reciprocatory needle for

engaging and drawing in the warp-threads,
devicesextendingalong the harneesand warp:
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threads to engage the same, means movable
along the warp-threads and harness to oper-

ate upon the said deviees and spread the same’

and adjust the harness-eyes; a carriage upon
which the said needle is mounted, means to
move the carriage, and means on the carriage
operatively connected with the warp-thread

and harness-eye adjusting means, to coordt- '

nate their movements

In testimony whereof I have signed my 1o
name to this specification, in the presence of
two subscribing witnesses, this 15th day of
June, A. D. 1897.

MILLARD F. FIELD.

Witnesses:

ARTHUR. W. CROSSLEY,
ANNIE J. DAILEY.



