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To all whom 1t may concern:
De 1t known that I, Aveust P. Dirrz, a
citizen of the United States, residing mm Pat-

erson, in the county of Passaic and State ot

New J ersey, have Invented a certain new
and useful Implowm@nt m Warp-Drawing
Machines, of whieh the following 1s a speci-
fication. -

The 1uvention relates to machines for
drawing-in warp threads, and the object of
the mmntmn is te provide mechanism for
passing the threads through the reeds and
to which the threads may be conveniently
presented, drawn througn the openings be-
tween the dents, and the ends released and
thrown clear without subjecting the threads
to breaking straing or injurilous treatment.
This includes improved reed-opening and
drawing-in devices by which the spaces be-
tween the dents are successively presented
and opened with accuracy and cer tainty,
and also means for holding the reed 1n posi-
tion with uniform feed tension therefor.
Provision is also made for automatically ar-
resting the movements of the mechanism af-
ter each drawing-in operation, with means
for making such stop without shock, and
means convenlently located and operated by

the hand for inaugurating a succeeding op-
eration by the act of presenting the next

thread.
The invention consists 1n certain novel

~features of construction and arrangement by

which the above objects are attained, to be
hereinafter described.
The accompanying drawings form a part
of this specification and show an approved
form of the ivention.

Figure 1 1s a plan view of the complete
machine. Iig. 2 1s a front elevation. igs
3 and 4 are side views of the same, and Flg.
32 18 a front elevation of a portion. If1g. 5
15 a rear elevation. Iig. 6 1s a side view
partly in vertical section showing the open-
mg needle and adjacent portions of the
Fig. 7 1s a plan view of the
opening needle on a larger scale, the dents
of the reed being Lorizontal section.

Similar letters of reference indicate the
same parts in all the figures.

A 1s the base-plate of the machine, carry-
ing the mechanism and adapted to lie upon
the Lreast-beam of the loom and be moved
along thereon as 1‘eq1111‘ed in filling the sev-
eral reeds which are Successwely removecd

for the purpose. At the front are two ver-

ards A3 A*

tical lugs or bearings A' A? in which is
mounted a bar B! extending through lugs
B2 B* on the rear of. a Shdlllﬂ carriage B
having a fixed jaw B? and a hmoed 1AW
B* actuated by a, spring B® and adapted to
clamp one end of a reed inserted between
the jaws and support it in an approximately
vertical position. The jaws are grooved or
corrugated to maten to the end of the reed
and a firm grasp 1s effected by a thumb-
screw B3¢ e\tendmﬂ through the loose jaw
into the carriage. The latter is moved along
the bar by a cord BT attached thereto and
wound upon the larger drum B of a differ-
ential windlass turned by the unwinding of
a cord B® from the smaller drum B under
the contractile force of a spring B to which
the cord B? is fastened. The SPring 1S se-
cured at the opposite end to the fixed lug
Az This arrangement induces a relatwely
long travel of the carriage for a short con-
traction of the Spring and thus tends to uni-
formity of tension.

The carriage 1s supported at the front by
a roller B*? running on a track or rod B3
mounted in eccentric bearmgs m the lugs
A* A? to permit its adj ustment as to hewht
and corruﬁponduwly varying the perpen-
dicularity of the reed. The carriage and
its reed M are thus moved automaticall y for-
ward by the engagement and release of suc-
cessive dents, bv mechanism to be described.

C is an electric motor having a pinion C*
in mesh with an idler C* which in turn
meshes with a gear wheel C* on a short coun-
tershaft C* mounted in vertical standards
A” A* on the base-plate and carrying a loose
pinion C* attached to a grooved wheel (7
engaged by pins in a YOLE‘; C® on a shifting-
lever CF by which the piion may be moved
axially on the countershaft C* and by
clutch % caused to revolve with the shaft
C* when required. In sliding mesh with
the loose pinion 1s a gear wheel D fast on
the main chaft D mounted in the same stand-

carrying on the mner overhung end an ec-

centric D? and a crank D arranOed side by
‘s1de which actuate the opening needle J and
“drawimg-1mm hook K respectively, by which
‘the dents 7 of the reed are separated and

the warp threads drawn through.
A pitman or connecting-rod K* from the

crank D® reciprocates a horizontal slide K7

Im ways /% formed 1n the side face of a verti-
cal bracket or support A®, to which the

above the countershaft C® and
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drawing-in hook is fastened. The latter is
a flat thin blade of steel pointed at the free
end to pass readily through the space be-
tween the dents and having a forwardly in-
clined notch %' at the pomted end in which
a warp thread 1s engaged and on the return
movement of the hook drawn through the
reed.

The eccentric D? i1s inclosed in a ring J*
from which extends an eccentric-rod J? car-
rymg at its forward end the opening needle
J comprising a light bifurcated bar, one leg
J* of which 1s longer than the other J* and
shaped to engage a dent between them and
to bend aside the adjacent dents to widen
the space. The needle J 1s supported and
ouided by a vertical housing A° on the front
of the bracket A lying de]ftcent to and just
behind the reed; the needle 1s received 1n
an 1nclined vertical slot ¢ in this housing
and reciprocates therethrough and through
the reed. The crank D?® and eccentric D
are so arranged as to alternately thrust and
retract the hook and needle and the recipro-
cations are so timed as to enter the hook in
the space formed between adjacent dents
above the long leg J* of the needle just be-
fore the latter is entirely withdrawn. In
orcder to increase the space thus formed and
facilitate the entrance of the hook, the needle
1s forced upward in the reed during the re-
turn portion of its movement by the action
of a pin J° in the rod J° on a stationary
cam A7 on the bracket. This cam is shaped
to allow the pin to pass 1dly beneath during
the forward or outward movement of the
needle but on the return to offer its inclined
upper edge 1n the path of the pin and as
the latter rides thereon to raise the needle
correspondingly and thus bring the widest
part ot the space nearer the hook above.

On the main shaft D is a beveled gear
wheel D* 1n mesh with a similar gear v wheel
' on a vertical shaft I& in the standard A?
(,8111}?"1110 at 1ts upper end a horizontal crank
i to which is connected one end of a link
15 the other end being pivotally connected
to an arm F? on a horizontal lever T pivoted
on top of the bracket A’ near the rear and
carrying the cast-off hook K. The latter is
swung 1n an arc by the action of the lhnk
E* and lever F* and passes between the point
of the retracted drawing-in hook I and
rear face of the housing "A® as the thread
1s being drawn through, engages the thread,
draws it from the notch %% and throws the
iree end to one side clear of the mechanism.
As 1t 1s necessary for the cast-off hook to be
in position thus to catch the thread before
the drawing-in hook 1s retracted it must be
sufficiently elevated during its return swing
to pass above the drfmeo 1n hook and again
drop to its engaging posﬂ:mn this is ef-
fected U7 partially revolving the cast-off
hook and thus elevating it.

e
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2 15 a light shaift, shown as part of the
same wire as the east -off hook, mounted in
bearings in the lever F* and bent at the rear
encl to form an arm F* which when lifted
will partially revolve the shaft portion I8
and the cast-off hook. The arm F* extends
over the connecting-rod XK, before described,
and the bend or cam surface K3 on such rod

acts upon the arm I* ag the latter is swunge

- mducmﬂ the desired turnmo movement at

the proper tine and again lele‘LSlllU the arm
and permitting 1t to fall by OldVltY In po-
sition to present its hook to the thread.

On the mner face of the eccentric D? is a
pm D? which at each revolution of the main
shatt, and the resultant reciprocations of the
drawing-in hook and opening needle, is re-

ceived In a notch ¢ on a swinging vertical
arm ' and prevents further movement until
agaln released.

In the use of an electric motor, as here
shown, the release 1s effected thyr ouﬂh 2 SYS-
tem of levers and the automatic opemtmn
of a switch or electric contact. H is a long
starting lever fulerumed at 4 in the lug A®
and lmvmo an arm H*® extending iorwm dly
beyond the ed oe of the base- plate and con-
veniently loca fed beneath the hand of the
operator in the act of inserting a thread in
the drawing-in hook Kj; as the thread is
placed 1n the hook the hand by the same
downward movement depresses the arm H!
and elevates the rear end of the lever H on
which rests one end of an offset lever T ful-
crumed on the base-plate at AS; the other
end of the offset lever carries a pin I* en-
gaged 1n the forked end of a lever G ful-
crumed at A° and carrying on its short end
a bell crank lever pivoted thereto at ¢' and
standing at a right angle to the lever G, the
vertical arm G® of the bell crank has the
notch g above referred to which receives the
pin D® on the eccentric. The horizontal arm
(2 of the bell crank extends over a flexible
strip L' of metal arranged when depressed
to make contact with a fixed strip L* and
complete an electric circuit; the arm G2 is
held against descending by the engagement
ot the pin D® with the Vertical arm Gr1 and
when freed is urged to descend by the ]eﬂ C
of the shifting Tever above described, Sub-
ject to the force of a spring C° and also of
a spring (* between the vertical arm G* and
the bracket AS.

The electric connections are indicated in
1. 1; L 1s a battery or other source of
cunent connected to binding posts on the
base-plate from one of which a wire T2 ex-
tends to the flexible strip L, and from the
1xed strip L? a wire Li* connects to one pole
of the motor. From the other binding post
a wire I extends to a switch L¢ and thence
to the other pole of the motor.

The operation of the machine may be
y set forth as follows:—Assuming the
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mechanism to be at rest With the drawing-in

hook protruding and the pin D’ engag ed i in
1its notch g, the operator places a thread in
the hook and by the same movement de-
presses the arm H*® of the lever H, tilts the
latter and the offset lever T which in turn

depresses the forked lever G and swings the

vertical arm ' of the bell crank lever away
from the face of the eccentric and out of
engagement with the pin D? at the same
time permitting the lever C7 to descend
carrying with it the horizontal arm G* of
the bell erank to depress the strip L' and
complete the electric circuit and start the
motor; the descent of the lever C7 also
swmns its yoke C¢ and slides the pinion C*
and dutch C* mto engagement. A revolu-
tion 1s thus maugur ated during which the
thread 1s drawn ﬂll(}ll()ll the reed and cast
oft by the hook I, the needle J advanced to
engage the next dent and the drawing-in
hook again protruded through the new
opening thus formed and the needle ve-
tracted and the motion again arvested by the
pin D% engaging the notch g.

To peumt the round of operations to be
performed without holding and releasing
the lever arm H!® at the proper times the
vertical arm G* of the bell crank 1s pro-
vided with a channel ¢* on its inner face
through which the pin D® may travel after
it has been released by the outward and side-
wise swing of the vertical arm and the lat-
ter may immediately return to its place ad-
jacent to the face of the eccentric without

111terfermﬂ with the movement of the pmn
until it is struck by the pin and again moved

to the vertical to break the electric connec-
tion, release the cluteh and receive the pm in
the notch q.

By arresting the movement after one com-
plete round of operations the operator 1s
oiven time to select the thread and present
it properly, and by initiating the movement
by the hand instead of by “the thread the
action is positive and false starts due to

breaking the thread are avoided.

It Wlll be noted that the sweep of the cast-

off hook 1s through a long arc msuluw the
removal of the thl"efld fmm the drawing-in
hook even though the thread end be qulte
long. The automatic clutch release. mechan-
ism permits the motor to run 1dly by mo-
mentum atter the electric contact has been
broken, thus avoiding shocks due to the sud-
clen alrestmﬁ* of the moving parts.

The machine is compact portable and

“easily manipulated, and by reason of the

shape of the base-plate and the location of
the several parts of the mechanism thereon,

may be conveniently moved and pr esented
for service relatively to the loom.

The source of electric current 1s shown for
convenience as a battery, and the machine
may be thus energized but in situations in

‘ment toward the said hooL,,

8

which current is available the supply will be
taken from an ordinary lamp socket and
conveyed by a light cable to the binding
posts on the base-phte

Electric motors of other types than that
shown may be employed or other motive
power ufilized, and various modifications

made without departuw from the principle
of the invention.

T claim :—
1. In a machine of the character set forth,
a carriage adapted to support a reed, neans

for moving said carriage, a 19(/113100.511,111*:}

opening needle arr fmoed to engage a dent 1m
said reed and enlarge the opening between
two adjacent dents, and a dr awing-1n hool

independent of and above the 11L,edle and re-

ciprocated in such opening, means for recip-
rocating said needle and giving 1t also move-
ment toward the said hook.

2. In a machine of the character set forth,
a carriage adapted to support a reed, means
for moving said carriage, a 1L(1131*omhnn
opening needle arranged to engage a dent 1n
sald reed and enlarge the opening befween
two adjacent dents, a drawing-in hook imde-
pendent of and above the needle and reci)-
rocated in sald opening, means for recipro-
cating said needle and giving 1t also move-
said needle lo-
cated relatively to said hook to engage the
next succeeding dent and enlarge the next
succeeding opening on each withdrawal of
sald hook.

3. In a machine of the character set forth,
a carriage adapted to support a reed, neans
for moving said carriage, a reciprocating
opening needle fumnoed to engage a dent In
sald reed and enlarge the opening between
two adjacent dents, a v dr awing-in hook above
said needle and 1empmemted 1N said open-
ing, and means for moving said needle
toward said hook to increase the size of such

opening and facilitate the entrance therein

of said hook.
4. In a machine of the character set forth,

a carriage adapted to support a reed, meqns
for moving sald carriage, a shatt, an eccell-
tric thereon, an eccentric-rod, an opening
needle mounted in said 1rod, "and recipro-
cated by sald eccentric, a reciprocating
drawing-in hook above 5[11(_“1 needle, and

_1]1@.1118 f01 *111t0111f1110f111V moving said needle

o

of sa.id 1leedle.

5. In a machine of the character set forth,

a shaft, an eccentric thereon, an eccentric-
1’*0d, an opening needle mounted 1n said rod,
a housing having a slot in which said needl(.,
1S 0‘1,11ded a pin on said rod, and a fixed cam
located in the path of said pin for raising
said needle during a portion of its trav el
all arranged to serve with a reed and draw-
Ing-n hook.

6. In a machine of the character set forth,
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a shaft, ai eccentric thereon, an eccentric- ! mentioned cord

rod, a pin on said rod, a fixed cam located in
the path of said pin “for raising the needle
during a portion of its travel, an opening
needle mounted in said rod, a dmwnm-m
hook located above said needle and recipro-

cated by said shaft, means for movably hold-

g a reed in pOSlthIl to receive said draw-
img-in hook and opening needle, a cast-off

hool arranged to swing between said draw-
nge-in hook and reed, “and means for par-
tmllV revolving said cast-off hook.
"In a machine of the character set forth,
a umtm.. a shatft driven thereby, a drawing-
1 hook and an opening needle reci srocated
by said shaft, means for movably holding a
reed 1n posmon to receive said hook and
needle, an eccentric rod in which said open-
g need](., 1s mounted, a pin on the rod, a
ined cam located in the path of said pin for
raising said needle during a portion of its
flmel a stop for EtUtOIl’lElth‘lﬂy arresting
said shaft on the completion of a revolutlon
a clutch between said motor and shaft, and
means - for automatically releasing said
clutch at the completion of such revolution.
8. In a machine of the character set forth,
a motor, a shatt driven thereby, a clrmﬂllg_
in hook and an opening needle reciprocated
by said shatt, means for movably holding a
reed in pOblthH to receive said hook and
neecle, a stop for automatically arresting
said shaft on the completion of a revolutmn
a lever arranged to be struck by the hand in
the act of mserting a thread in said hook,

and means actuated by said lever for mov-.

g said stop and permitting said shaft to
malke another revolution.

9. In a machine of the character set forth,
an electric motor, a shaft driven thereby, a
drawing-in hook and an opening needle re-
c1pr ocated by said shaft, means for movably
holding a reed in posfcmn to receive said
heok and needle, a stop for automatically
arresting said shaft on the completion of a
161?‘0111‘61011,, a lever arranged to be struck by
the hand in the act of 1nse1t1110 a thread in

sald hook, means actuated by said lever for

mm*ino said stop, an electric switch closed
by the movement of said stop to energize
saird motor, and means for automatlmlly
opening said switch by the reéngagement of
said stop.

10. In a machine of the character set
forth, a guide-bar, a carriage slidably
mounted theleon. a clamp on said carriage
adapted to hold a reed, a track-rod, a roller
on said carriage in engagement with said
rod, a differential Wmdlasq a cord wound on
the smaller drum of said WlIldlﬂSS a Spring
tending to unwind said cord, a second cord
attached to said carriage and to the larger
drum of said windlass and arranged to e

wound thereon by the unwinding of the first |

045,022

to move said carriage yield-
ingly in one direction, a dmwm0—1n hoolk
and an opening neectle arranged to Ireclpro-
cate between succeeding dents of said reed
and means for inducing such reciprocations.

11. In a machine of the character set
forth, a horizontal shaft and means for ro-

tatmg 1t, an eccentric on said shaft, an open-
ng needle reciprocated by sald eccentric, a

crank on said shaft, a slide, a connecting-
rod from said crank to said shide, a drawing-
in hook mounted on said slide, a hor 1/011’[1113?
swinging lever vibrated by said shaft, a cast-
oit hook rotatably mounted in said lever an
arm on said cast-off hook, and a cam surface
on sald connecting-rod arranged to contact
with said arm and partially rotate said cast-
off hooh., and means for mm“‘LblV holding a
reed 1n position to recelve said opemnﬂ
needle and drawing-in hook.

19. Tn a machine of the character set
forth, a shaft and an electric motor for ro-
tating 1t, an eccentric on sald shaft and an
opening needle reciprocated thereby, a draw-
ing-in hook reciprocated by said slnft a
lever a bell crank lever mounted thereon
and feranoed to be tilted thereby in one di-
rection and to swing thereon in another, a
pin 1n sald eccentric arranged to enoaﬂe a
notch in one arm of said bell crank lever to
arrest the rotation of said shaft, and an elec-
tric switch arranged to be closed or opened
by the other arm of said bell crank lever and
control said motor, and means for movably
holding a reed m position to receive said
opening neectle and drawing-in hook.

13. In a machine of the character set
forth, a shaft, an electric motor, a clutch
connecting said motor and shaft, an eccentric
on said shaft and an opening needle recipro-
cated thereby, a drmvmﬂ—-m hook recipro-
cated by said shaft, a 1ever a bell crank lever
mounted thereon and fu*rfmﬂed to be tilted
thereby 1n one direction and to swing 1n an-
other direction, a pin 1 said eccentric ar-
ranged to swu‘lp sald bell crank by contact
against one of its arms and to engage in a
notch thereon to arrest the rotation of said
shait and released by the tilting movement,

an electric switch arranged to be opened or
closed by the swinging movement of said

bell crank, and connections from said bell
crank to said clutch whereby the opening
of said switch disengages sald clutch, and
means for movably holdmo a reed In posi-
tion to receive said opening needle and draw-
Ing-1n hook.

Tn testimony that I claim the invention
above set forth I allix my signature, in
presence of two witnesses.

AUGUST P. DIETZ.

Witnesses:
Wmiriam W. UHLINGER,
WALTER SCHENEIDER.
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