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No. '791,768.

Patented June 6, 1905,

Parent OFrFICE.

ULRICH GANZ AND- ALBERT W. FRANCOIS, OF WILMINGTON, DELAWARE.

MACHINE FOR DRAWING IN'WA'RP-__.THR.EADS.'

bPECIFICATION’ forming part of Letters Pa,tent N 0. 791 '768 da,ted June 6, 1905
Apphcatmn ﬁled May 31 1904, Serial No, 210, 445 5 h

To all whom it may concern:

Be it known that we, ULrICH (TA\TA and AL-
BERT W. FRANGOIS, clt_lzens of the United
States, and residents of Wilmington, in the

5 county of Newcastle and State of Delaware,
have invented new and Improved Machines
for Drawing In Warp-Threads, of which the

followingisafull, clear, and exact description.

The invention relates to weaving textile fab-
1o rice; and its object is to Drowde a new and
1mproved machine for drawing the warp-
threads into the reed in an exceedmo’lv aACCU-
rate and quick manner and without the ald of
skilled labor. |
15  The invention consists of novel features
and parts and combinations of the same, as
will be more fullv described herematter and
then pointed out in the claims. |
A practical embodiment of the invention is
20 represented 1n the accompanying dra,wmﬂ's
forming a part of this specification, in which
SlI‘[]llELI' characters of reference indicate corre-
sponding parts in all the views.
- Figure 1 is a plan view of the improve-
25 merlt, showing the reed and the Warp-threads
1n quitiOH 1“10* 9 1s an enlarged plan view

of the improvement, the reed and warp-threads

being omitted. FIU" 3 is a side elevation of
the same. Fig. 4 1s.a cross-section of the

30 guideways for. “the thread-holders on line 4 4

of Fig. 8. Fig. 5 is 4. plan view of the re-
momble partltlon plate between the guide-
ways. Kig. 6 1s an end elevation of the 1m-
provement, parts being broken out. Fig. 7
35 1s a cross-section of the same on the line T

of Fig. 2. Fig. 8 is a rear side elevation of

the improvement, the frame being shown in
sectlon. Fig. 9 is a cross-section of the same
on the line 9 9 of Fig. 8. Fig. 10 is a longi-
40 tudinal sectional elevatlon of part of the
mechanism for opening and closing the two-

part feed-nut, the section being on the line 10
10of Fig. 9. Fig. 11 1s a side elevation of one
of the warp-thread holders, parts being in SE‘»C:;
45 tion; and Fig. 12 is.a plan view of the same. :
A su1tably constructed  frame A is held

lengthwise adjustable in suitable guideways
B', formed or secured on a bed or base B, and
the saidframe A is held in position on the

“50 bed during the working of the machine by a

%mtable clampmcr %Crew B? and & clampmcr-
bar B?, of which the screw B?screws in the

frame A and turns in the bar B® while the
latter abuts against the under side of the bed

B, as plainly. shown in Figs. 6 and 7. On

]oocsemncr the screw B* the frame A can be
manuallv shifted lengthwise on the bed B to

‘a desired position and then again fastened In
‘place by screwing up the screw B
lengthwise ad]ustment of the frame A on the
bed B permits using the machine for draw-

" The

ing in the warp-threads in a reed of any de-

sired length, as herematter more fully de-

scrlbed |
On the bed B are armnwed a number of
vertically-adjustable supports C, C?, and C*for
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removably supporting a reed D,diSposed hori-

zontally, and between the dents of which warp-

threads E are drawn In, as hereinafter more

fully explained. The reed is also supported
by brackets A’ on the frame A.
threads E, which are threaded in the heddles,

extend therefrom alternately over and under‘

a guide-rod K, arranged lengthwise of the
reed above the top_thereof, near one side, as

plainly shown in the drawings, the guide-rod
F being held in suitable transverse arms F',
-adjustably attached on arms F*, vertically ad-
justable on the supports C and (¥, so as to

permit the operator to bring the *D“Lllde-I‘Od K
1nto proper relation relative to the reed D.

‘The warp-threads E which pass under the

ouide-rod F and then extend across the reed

D in lengthwise alinement with the dents

thereof have their ends fastened in an upper
thread-holder (,while the warp-threads K that
pass over the O‘UIde-POd F are fastened at their

The warp-
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ends 1n a lower thread-holder &', both thread-

holders (G and & being mounted to recipro-

cate lengthwise relatwe to the reed D 1n suit-

able o*uldewa,ys carried by the fra,me A, as.

hereinafter more fully described.
" The left-hand warp-thread E is adapted to

be engaged by the hook end H' of a thread-
'-'carmer H mounted to-.swing in a ‘vertical
plane extendmw a,pprommately through the

middle of the reed D i1n the direction of the

length of the reed, and this thread-carrier H
draws the left- hand warp-thread K across the
path ofa hook I, mounted to revolve in a trans-
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verse direction and adapted to pass between
adjacent dents of the reed from the under side
thereof to finally project above the upper face
of the reed to engage the warp-thread carried
across by the thread-carrier 1. The adjacent

dents are somewhat opened or pressed apart
in advance of the hook I by a rib I, wedge
shape in cross-section and secured on the pe-
ripheral face of a hub I? for the revoluble
hook 1. (See Fig. 2.) The latter besides
having a rotary motion is intermittently and
bodily shifted lengthwise in the direction of
the reed, so that the hook I at each revolu-
tion passes between successive adjacent dents
of the reed, and for each revolution the car-
rier H carriestheleft-hand warp-thread across
the path of the hook I for the latter to engage
the warp-thread and draw it down between
adjacent dents. The end of each warp-thread
engaged by the thread-carrier H and hook 1
at the time 1s drawn out of the corresponding
thread-holder G or (&, and the end of the
thread is engaged by a wiper 1® in the form of
a spring-plate secured to the peripheral face
of the hub 1% and this wiper I® moves the
thread end in contact with a piece of felt or
similar fabric, I*, attached to the frame A, so
that the end of the warp-thread clings to the

tabric, as will be readily understood by ref-

erence to Fig. 7.
The hub I” of the revoluble hook I is mount-

~ea to turn with and to slide lengthwise on a
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shatft J, disposed longitudinally and mounted
to turn in suitable bearings carried on the
mainframe A, and on the right-hand end of the
shaft J is secured a bevel-pinion J’, (see Fig.
2,) in mesh with a bevel gear-wheel J2 se-
cured on the inner end of a transverse shaft

J°, likewise journaled in suitable bearings on

the frame A and provided 4t its outer end
with a hand-wheel J* for turning the shaft J*
to rotate the hook-shaft J and the hook I for
the purpose above described. Instead of the
hand-wheel J*a pulley connected by belt with
other machinery may be employed in case it
1s desired to drive the machine by power.
The thread-carrier H besides having a
swinging motion moves intermittently and in
unison lengthwise with the revoluble hoolt T
in the direction of the arrow ¢, and for this

purpose a carriage K is provided, mounted

‘to slide on a longitudinal guideway A% form-
1ng part of the frame A.

(See Fig. 7.) On
the carriage X is secured or formed a shift-
ing-fork K', in engagement with an annular
groove on the hub I* of the hook I, so that on
shifting the carriage K longitudinally in the
direction of the arrow & or in the reverse di-
rection thereof the hook I is moved along by

the carriage sliding on its shaftJ. On the |

carriage K 1s mounted a feed-nut made in
parts or sections K* K¥ adapted to engage a
feed-screw L, extending longitudinally and
Journaled in suitable bearings carried by the

frame A. On the left-hand end of the feed-

791,768

screw Liis secured a gear-wheel L/, (see Figs.
2 and 6,) in mesh with an intermediate ocar-
wheel 1, mounted to turn on a stud L’ and
on the gear-wheel 1’ is secured a mutilated
gear-wheel L* in mesh with a similar gear-
wheel L, fastened to the hook-shaftJ. When
the hook-shaft J is continuously rotated from
the main driven shaft J°, then the mutilated
gear-wheel L’ intermittently rotates the gear-
wheel L#, and consequently the gear-wheel 1.7,
which by the gear-wheel L intermittently ro-
tates the feed-screw L. The intermittent ro-
tation of the feed-screw Licauses an intermit-
tent feeding of the carriage KK by the feed-nut
K* ¥ so that the hook I is intermittently
shifted in the direction of the arrow « (see
Figs. 2 and 3) while the machine is running.
The thread-carrier H is secured on a trans-
versely-extending shaft H? journaled in suit-
able bearings carried by a bracket K* on the
carriage I, so that when the latter is inter-
mittently fed in the direction of the arrow «/
the thread-carrier H is carried along simul-
taneously with the revolving hook I, so that
the thread-carrier H and the hook I are always
1n the same relative position to each other.
The two parts K* K* of the feed-nut are
pressed in engagement with the feed-screw 1.
by springs K* (see Fig.7,)and when the car-
riage reaches the end of its travel from the
left to the right and it is desired to shift the
carriage back to a left-hand position the op-
erator moves the parts IX* IC° apart out of en-
gagement with the feed-screw L: to allow of
pushing the carriage and with it the hool 1
and the thread-carrier H back into a left-hand-
end position. In order to conveniently move
the parts K* IX¥ out of engagement with the
feed-screw L, the said parts are provided with
guideways IC, (see Fig. 9,) engaged by the
free ends of arms K° fulcrumed on the car-
riage I and engaged at their opposite sides
by an arm K', extending diametrically on a

shaft K*, mounted to turn in a suitable bear-

ing arranged on the carriage K, as plainly
indicated in Fig. 10. A handle K” is secured
on the shaft I’ and 1s under the control of

i) =

' the operator, so that when the handle 1<’ is

swung Inwardly the arm K’ swings the arms
K apart, so that the said arms move the parts
K* K# of the feed-nut out of engagement with
the feed-screw L to allow the operator to
quickly shift the carriage I back from its
right-hand-end position to the left-hand-end
position. When the carriage K is returned,

the operator releases the handle IK*, and the

springs K¥ acting on the nut parts IK* K*
move the latter back into engagement with
the feed-screw L. '

The thread-carrier H is caused to swing in
unison with the rotation of the hool I, and
for this purpose the shaft H*is provided with
an arm H’, connected by a link H* with a cam-
lever H’, fulecrumed at H° on a bracket H’, ad-
Justably secured to the carriage K. (See Fig.
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7.) The inner free end of the cam-lever H®
is in contact with the peripheral face of a cam

He, secured on the hub I? of the revoluble |

hook I, so as to move with the latter in a lon-
gitudinal direction and to rotate with the hook
1. A spring H'is coiled on the shaft H" and

secured at one end to the bracket K, press-

IC
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ing at its other end on the thread-carrier H,
0 as to hold the cam-lever H® at all times 1n
contact with the peripheral face of the cam
H:. The cam H?is so arranged relative to

the hook I that when the shaft J is rotated a |
swinging motion is given to the thread-car-

rier H to move the latter from the right to

the left across the reed-dents immediately in

front of the hook I, the thread-carrier H by

its hook H’' engaging the left-hand warp-

thread Eduringits downward movement from

the right to the left to carry this thread across

the hook I for the latter to engage the thread

(’a;lnd draw it down between the adjacent reed-
ents.

The thread-holders G+ and G are both alike
in construction, and hence it suffices to de-
seribe but one in detail, special reference be-

ing had to Figs. 11 and 12. Kach thread-

holder is provided with clamping-jaws G* G°,
preferably made of rubber, between which
the threads are passed and clamped, the rub-

ber yielding sufficiently to allow a thread to

be readily drawn out between the two jaws,
when the thread-carrier ‘-H engages a thread

and exerts a pull thereon to draw the thread

35
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across and in advance of the hook I, as pre-
viously explained. The lower jaw G° rests

"" on a bottom plate G*, while the top of the up-

per jaw G*is engaged and pressed downward
by a plate G°, removably connected at one end

G The other end of the plate G”is engaged
by a screw G*, screwing in the bottom plate
G* By unscrewing the screw G° the plate

" G® can be readily removed from the clamp-

45
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ing-jaw G?to allow of moving the jaws G*and

G apart for conveniently bringing the warp-
threads E between the jaws, and then the.

jaws are moved together and the plate (3° is
engaged first with the screw G, then pressed
down, and finally engaged by the screw (°,
screwed up by the operator to clamp theé
threads between the jaws G* and G. Each
of the bottom plates G* of the thread-holders
G+ and G is provided with a transversely-ex-
tending pin G, and the pins G’ of the thread-
holders &+ and G are pivotally connected by
adjustable links N and N’ with a rocking le-

ver N, fulcrumed at N° on. the frame A, and -

the said rocking lever N* is pivotally connect-

 ed with the outer end of the eccentric-rod 0

60

of an eccentric O, held on the main shaft J°,
<0 that when the latter is rotated the eccen-

tric. O imparts a continuous rocking motion

to the lever N?, which by the links N and N’

‘reciprocates the thread-holders G and (&' to

with a-screw G, carried by the bottom plate

rections. -
In order to permit of pulling the threads
between the open jaws, 1t 1s necessary to re-
move the thread-holders G and G’ from their
ouideways on the frame A, and for this pur-
pose the guideways are constructed In the

following manner: The lower thread-holder

(' is mounted to slide between bearing-plates

P and P, of which the bearing-plate P 1s

rigidly secured to brackets A°, attached to
posts A® A%, forming part of the main frame

"A. The plate P’ is removably held in the

| move.the latter simultaneously in opposite di- 65
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brackets A’, and between this plate P’ and'a
plate P? is mounted to slide the upper thread-

holder G. The upper plate P*is fulerumed

‘at P° on the post A2 and is connected by a pin
P! at its free end with the other post A% so

that when the pin P* is withdrawn by the op-
erator the top bearing-plate P* can be swung

‘up to allow removal of the upper thread-
holder G, and then the middle bearing-plate

30

P’ can be removed by the operator to give

access to the lower thread-holder G, which
can now also be removed for recelving 1ts
threads. When the threads are placed in po-
sition on the lower holder G, the latter 1s re-

turned to the plate P, and then the bearing-

plate P’ is again placed in position on the

brackets A®, and when the threads have been
‘placed in position on the thread-holder G then
the latter is returned to the bearing-plate P,
after which the top bearing-plate P*is swung

90"
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back into position and locked in place by the

pin P* _ . _
The eccentric O is so arranged that the

100

thread-holders G and G’ stand in end posi-

tions at the time the thread-carrier H carries

a thread across the projecting end or point of
the hook I, the thread-carrier H then having
hold of the left-hand thread of that holder (=

or (' which has moved into a right-hand end
or forward position.

Now in order to stop
the threads in the holder moving into a left-
hand or rearmost position, so that the left-
hand end thread may be in position to be en-

gaged by the thread-carrier H, an abutment

Q is provided, disposed vertically on the for-

ward -side of the carriage K between the
thread-holders G G’ and the thread-carrier H.

The thread - carrier H engages the free left-

hand thread about the time the forwardly-

moving thread-holder G or G’ has reached the
middle of its forward stroke. -

The operation is as follows: The. frame A
is first held in its extreme left-hand position
on the bed B, and the carriage Kis at the lett-

hand end of the feed-screw L, so that the rev-

oluble hook I stands in transverse alinement
with the first pair of dents on the left-hand
end of the reed D. By having the warp-

threads E extending alternately over and un-

der the guide-rod F and fastening the ends of

| the threads which pass under the guide-rod
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F to the upper thread-holder G and fastening |

the threads which pass over the cgulde-rod F
to the lower thread-holder & it is evident
that the warp-threads E alternately cross each
other approximately at the middle of the reed
D, (see Fig. 1,) and that, owing to the recip-
rocation of the thread-holders in opposite di-
rections, when a thread-holder G or & moves
into a left-hand end position the first thread
on the left-hand side becomes separated and
1s pulled taut to extend obliquely from. the
abutment (Q across the reed D a distance away
from the next following
dotted line, Fig. 1,)so as to stand in the path
of the thread-carrier H to be engaged by the
latter on its downward swinging motion. It
1s understood that when the thread-holders G
(" stand in middle position directly above
each other all the warp-threads E stand at
right angles between the guide-rod F, and the
thread-holders G- and G’ and the threads are
crossed; but as soon as the thread-holders &
and (" pass the middle position and move in
opposite directions the extreme left - hand
thread becomes separated, to be engaged by
the thread-carrier H, as before described.
When the hand-wheel J* is turned, the re-
volving shaft J causes the rib I’ to pass be-
tween the first pair of reed-dents and spread
the same apart for the following hook I to
readily pass between the reed-dents. At this
time the thread-carrier H swings downward

from the right to the left and engages the pre-:

viously-separated left-hand thread E of theé
now forwardly-moving thread-holder (+ or G
and draws the thread across the advancing
hook I from the right to the left, so that the

hook engages the thread and draws it down

between the first pair of reeds. The pull ex-
erted by the hook I on the thread draws the

~end thereof out of the clamping-jaws of the

~thread-holder G or (/, and the

45
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exible wiper
I” engages the thread below the reed D and
wipes 1t over onto the surface of the fabric
I, to which the thread readily adheres. Dur-

ing the downward movement of the hook I

below the reed the carriage K, and with it the
hook I and carrier H, are shifted in the direc-
tion of the arrow «’ a distance between two
reed-dents, so that on the next revolution of
the hook I the latter passes between the sec-

~ond and third dent, and the thread-carrier H

now engages the separated thread from the
other forwardly-moving thread-holder G or G
and passes it in front of the hook I for the
latter to engage this thread and draw it down
between the second and third reed-dents. Tt
1s understood that the gear-wheels J’ and .J*
are proportioned as one to two, so that one
revolution of the shaft J® causes two revolu-
tions of the shaft J and hook I, while each
thread-holder G G’ moves but one full for-
ward and backward stroke for every revolu-
tion of the shaft J>. When all the threads
have been alternately drawn out of the hold-

warp - thread, (see

791,768

ers and drawn between successive reed-dents,
then the machine is stopped, and the frame A
and parts carried thereby are shifted forwsard
on the bed B and again secured in place when
the desired position is reached. The double
feed-nut is now again engaged with the feed-
screw L, and the thread-holders G and &' are
removed from their guideways, rethreaded and
replaced, and the above-described operation
1s then repeated.

The gear-wheels I/ and LZare interchange-

' able to permit of using the machine for reeds

having more or less dents to the inch. For a
reed having, for instance, sixty dents to the
inch the feed-serew I has thirty threads to
the inch, the gear-wheel I/ seventy-two teeth,
and the gear-wheel 1” thirty-six teeth, so that
for each rvevolution of the shaft J the car-
riage K, hook I, and thread-carrier H are
bodily moved in the direction of the arrow (
the distance of one-sixtieth of an inch. For
reeds having more or less dents to the inch
the gear-wheels I/ and 1.? arc differently pro-
portioned to produce a corresponding result.

The wheel I' is preferably in the form of
a (reneva stop-wheel (see Fig. 6) to prevent
the wheel L' from being rotated further by
acquired momentum at the time the wear-
wheel I.” moves out of mesh with the aeal-
wheel T/ '

Having thus described our invention, we
claim as new and desire to secure by Letters
Patent—

I. A machine for drawing in warp-threads,
comprising a revoluble hook adapted to pPass
between adjacent reed-dents, a thread-carrior
for delivering the thread to the hoolt, and
means for supporting the reed.

2. A machine fordrawinge in warp-threads,
comprising a revoluble hook adapted to DASS
between adjacent reed-dents, means for inter-
mittently feeding the revoluble hook bodi] Y
In the direction of its axis, a thread-carrior
tor delivering the thread to the hook, and
means for supporting the reed.

3. A machine for drawine in warp-threads,
comprising a revoluble hook adapted to DASS
from one face of the rced between adjacent
reed-dents and in the direction of the length
ot the reed-dents, to project on the other face
of the reed, a movable thread-carrier for de-
livering a thread to the projecting point of the
hook, and means for supporting the reed.

4. A machine for drawine in warp-threads,
comprising a revoluble hook adapted to PASS
from one face of a reed hetween ad jacent reed-
dents and in the direction of the length of the
reed-dents, to project on the other face of the
reed, a swinging thread-carrier for delivering
a thread to the projecting point of the hoolk,
means for moving the hook Intermittently in
the direction of the length of the reed and at
the time the hook is out of engagement, with
the reed, and means for supporting the reed.

5. A machine for drawing in warp-threads,
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comprising a threed-o*mde rod, reciprocating |

thread-holders reciprocating in the direction
of the length of the guide-rod, a revoluble

“hook edapted to pass “from one face of the |

reed between adjacent reed-dents to project
on the other face of the reed, and a thread-

- carrier for engaging a threed at a time and

I0

delivering it to the sald hook.

6. A maohlne for drawing in warp threeds |-

comprising a thread-guide rod reciprocating
thread-holders reciprocating in the direction

- of the length of the guide-rod, a revoluble

'15

- 1ng it to the sald hook, a carriage having an

20

- 3©

35
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“hook adapted to pass “from one face of the
reed between adjacent reed-dents to project

on the other faoe of the reed, g thread-carrier
for engaging a thread at a tlme and deliver-

intermittent traveling motion and carrying

the revoluble hook eloncf‘ a bearing on the car-
riage for the thread-—oa,rrler to swing in, and

means for lmparting a swinging motion to the
thread-carrier in unison w1th the rotemon of
the hook. _ | -

7. A machine for drew1n0' in warp th reade,
comprising a thread-guide rod reciprocating

thread-holders reciprocating in the direction

of the length of the 0‘u1de-rod a revoluble
hook a,dflpted to pass from one faoe of the reed
between adjacent reed-dents to project on the
other face of the reed, a thread-carrier for en-
gaging a thread at a time and delivering it to
the seld hook, a carriage having an intermit-

tent travellnﬂ' motion and carrying the revo-
luble hook eloncr a bearing on the carriage

for the thread-oarmer to swing in, means for
nnpartmﬁ' a sSwinging motion to the thread-
carrier in- unison w1th the rotation of the

“hook, and intermittent feeding means for the
- carriage.

3. A machine for drewmo* in warp-threads,
comprising a hook adapted to pass from one
face of the reed between adjacent-reed-dents

~and in the direction of the lenoth of the reed-

45
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dents, to pr oject on the other face of the reed,
a thread-carrier for delivering a thread to Lhe
pro]eotmo‘ point of the hook, a wiper moving
In unison with the hook for engaging the
thread drawn in, and a retainer for recelving
and holding the thread

9. A machine for drawing in warp-threads,

- provided with a revoluble hool{ and an opener

55
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1n front of the hook for Opemncr the dents of

“a reed.

10. A machine 1Lordr:z:,mmr In warp-threads,
provided with a revoluble hook an opener in
front of the hook for opening the dents of a
reed, and a wiper followmtr the hook for olear-
1ng the said hook. -

11 A machine fordrawingin warp—threads,
provided with a revoluble hook and an opener
in front of the hook for opemnfr the dents of
a reed, the opener being in the forrn of a
wedwe-ehaped rib. -

12. A machine fordrawingin Werp l;hreeds

provided with thr ead- holders reo1prooetmcr in

oppomte directions and each having olampm,ﬂ-

jaws, between whiéh the free ends of the warp-

threads are clamped.

13. A ma,ohme fordrawingin tvarp-thre&de, |

provided with means, Wherebv adjacent warp-

threads will cross ea,oh other at about the
middle of the reed, and means for releasmo"

the end thread.

14. A machine for drewmcrm warp-threads,
provided with a mude-rod over and under
which the war -threa,ds alternetelv pass, and

thread- holders reciprocating in opposite di-

rections, one thread-holder removably hold-
Ing the ends of the threads that pass under
the guide-rod and the other thread-holder re-
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movably holding the threads that pass over

the guide-rod.
15 A machine for drawingin warp- threeds

provided with a guide- rod over and under

which the war -threeds a,lternately pass, and
thread- holders reciprocating in opposite di-
rections, the thread-holders being located one
above the other and the upper thread-holder

removeblv holding the ends of the threads
that pass under the said guide-rod and the

lower thread-holder removablv engaging the
threads that pass over the said ﬂ'mde—-rod |
16. A machine fordrawingin wa,rp-threads
provided with a U'mde—rod oyer and under
which the  warp - threads alternately pAass,

rections, the thread-holders being located-one
above the other, the upper thread-holder re-
movably holdmo* the ends of the threads that
pass under the said guide-rod and the lower
thread-holder removablv engaging the threads
that pass over the said G‘lllde 10d and a fixed
stop between the th read-holders and the guide-

rod for the end thread.

17. A machine for drawing in warp- -threads,
comprising a thread-guide rod reolprooetmo"
thread-holders reciprocating in the direction
of the length of the guide-rod, a revoluble
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thread-holders reciprocating in opposite di-
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hook adepted to pass from one feoe of thereed

between adjacent reed-dents to project on the
other face of the reed, a thread-carrier for en-
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gaging a thread at a tlme and delivering it to

the ea,ld hook, a carriage having an Intermit-

tent tra,velmo' motion and carrying the re-

voluble hook al'onﬂ a bearing on the carriage
for the thread—oerrler to swing in, means for

1mpart1r10* a Swinging motion to the thread-
carrler in unison W1th the rotation of the

hook, and a stop on the carriage, between the =~
- I20

thread- -carrier and the thread holders for the
end thread.

18. Ameohmefor drawmcr in Warp threads
comprising a thread-guide rod on one side of
the reed, a pair of thread clamps on the other
side of the reed, the latter reciprocating in

opposite. dlreotlons a hook rotating trans-

versely to the reed and adapted to pass be-
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‘tween adjacent dents to project on the face of '
the reed, a carriage mounted to slide inter-
mlttently in the d1reotlon of the lencrth of the
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swing in a directi

reed and arranged to move the revoluble hook
bodily along, a thread - carrier mounted to
swing on the carriage in the direction of the
length of the reed, and a thread-stop on the

‘carriage, between the thread- clamps a,nd the

thread-carrier.

19. A machine fordrawingin warp-threads,
comprising a thread-guide rod on one side of
the reed, a pair of thread-clamps on the other
side of the reed, the latter reciprocating 1n
opposite directions, a hook rotating trans-
versely to the reed and adapted to pass be-
tween adjacent dents to project on the face of

the reed, a carriage mounted to slide inter-

mittently in the direction of the length of the
reed and arranged to move the revoluble hook
bodily along, a thread-carrier mounted to

swing on the carriage in the direction of the

length of the reed, a thread-stop on the car-
riage, between the thread-clamps and the
thread-carrier, a main shaft, and meansdriven
from the said shaft to l*evolve the hook, to
intermittently reciprocate the carriage, to re-
ciprocate the thread-clamps and to impart a
swinging motion to the said thread-carrier.
20. A machine fordrawing in warp-threads,
comprising a hook having a rotary motion in
the direction of the length of the reed-dents
and an intermittent bodily motion length-
wise of the reed, thread-holders reolplocat-
Ing 1n opposite d rections and lengthwise of
the reed, and a thread-carrier mounted to
on at right angles to the

dents of the reed, for carrying a thread ACT'0SS
the path of the sa,ld hooh, the thread-carrier
having a bodily intermittent movement in
unison with the said hook.

91. Inamachine for drawing warp-threads,
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thread-holders reciprocating in opposite di-
rections, a hook for drawing the threads
through the dents of areed, and a thread-car-
rier for delivering a thread to the hook.

29. Inamachine for drawing warp-threads,
thread-holders reciprocating in opposite di-
rections, arotary hook for drawing the threads
through the dents of a reed, and a swinging
thread-carrier for delivering a thread to the
hook.

93. Inamachine for drawing warp-threads,
a guide-rod over and under which the threads
alternately pass, holders reciprocating m op-
posite directions, and in which the threads are
held, a hook for drawing the threads through
the dents of a reed, and movable thread-car-
rier for delivering a thread to the hoolk.

94. Inamachine for drawing warp-threads,
a guide-rod over and under which the threads
alternately pass, holders reciprocating 1n op-
posite directions and in which the ends of the
threadsare held, meansfordrawing the threads
through the dents of a reed, and means for

feeding the threads to the thread-drawing

nmeans.

95. A machine fordrawing in warp-threads,
provided with a revoluble hook, and an opencr
for opening the dents of a reed.

In testimony whereot we have signed our
names to this specification in the presence of
the subscribing witnesses.

ULRICH GANZ.
ALBERT W. FRANCOIS.

Witnesses:
Vicror E. ULLMANN,
JOSEPH S. GRAHAM,
Wirniaym K. Kurrz.
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