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To all whom it may concern.:

Be it known that I, CHARLES HILL, of New-
ark, New Jersey, have invented a new and
useful Improvement in Thread-Winding Ma-

chines, of which the following is a specifica-

tion.

T'’he machine which embodies thisinvention
1s intended for automatically winding thread
upon spools,and it performs the followingop-
erations upon each one of aseries of spools:

(@) The spool is transferred from a hopper
to a spindle, which spindle at this time is not
rotating. The mechanism which performs

this operation I shall call the “spool-mount-

ing mechanism.”

(b) The spool is wound with thread, layer
upon layer,each succeedinglayerbeing longer
than the precedingoneto fillup tothe diverg-
ing spool-heads. The mechanism which per-
forms this operation I shall call the “thread-
winding mechanism.”

(c) Thelooseend, known as the “serap end,”
which 1s left projecting when the winding

commences, 18 cut off. The mechanisin which |

performs this function I call the “scrap-end-
cutting mechanism.”

(d) When the spool is filled, the winding
stops automatically and remains stopped un-
til another spool is mounted ready to be
wound, when it is automaticallystarted. The
mechanism which performs this operation I
call the “stopping and starting motion.”

(e) The spool-head is slit. Themechanism |

which performs this operation I eall the
“spool-slitting mechanism.” -
(f) Thethread isdrawn into the slit. The

‘mechanism which performs this operation I

call the “thread-securing mechanism.” |

(g) The thread is cut outside the slit and
the end thereof connecting with the bobbin is
held to be inreadinessfor thecommencement
of the next spool. The mechanism which
performs thisoperation I call the“thread cut-
ting and holding mechanism.”

(/z) The completed spool is dropped from
the spindle. Themechanism which performs

- this operation 1 call the “spool-dismounting

mechanism.” | | _
(¢) Intermediate the windingoperations the

| tion.

| device.

| longest traverse,where it muststop, to the end
| of the shortest traverse, where it must start

on a new spool. "The mechanism which per-
forms this operation I call the “start-fixing
mechanism.,”

“Althoughin thisspecification and its claims
I shall for convenience designate the various
mechanisms as above mentioned or by other
comprehensive expressions, I do not in the
use of these expressions wish to be under-
stood as limiting myself tothe exact mechan-
Ism, either in number, arrangement, or form
of parts, which I shall set forth in more par-

‘ticularly describing the machine.
The best form of machine in which I have 6

thus far embodied my invention is set forth
in the following description and the accom-
panying drawings, in which—

Kigure 1 is a plan or top view of the ma-
chine. Fig. 2 is a side elevation of a por-
Fig. 2*is a detail of a cam 16. Fig. 3
is a sectional front elevation showing certain
parts. Fig. 4 1s a detail showing a certain
cam. Fig. 5 18 a front elevation, partly in
section and on an enlarged scale, illustrating
the thread-winding portion of the invention.
Fig. 6 isa plan, partly in section, of the parts
shown in Fig. 5. Fig.7 is a transverse verti-
cal section of the parts shown in Fig. 5, the
section being taken on the line z z, Fig. 5.
Fig. 7* 1s a detail of cam 37. Fig. Sis an en-
larged transverse vertical section taken on
the line y ¥, Fig. 1. Fig. 9 is a detail show-
Ing & transverse section of a certain brake
Fig. 10 is a sectional plan of the
parts shown iIn FKig. 8, thé section being
taken on the line 2 2. Fig. 11 is a rear ele-
vating of the parts shown in Figs. 8 and 10.
IF1g. 12 1s a rear sectional elevation taken on
the line w w, Fig. 10, and showing certain
parts. Fig.13 is a view corresponding to Fig.
3 and showing certain belt-shipping mech-
anism 1n a position differentfrom that shown
in ¥ig. 8. Tig. 14 is a transverse vertical
section of a friction-cluteh. Fig. 15 is a front
elevation of a device for supporting and regu-
lating certain parts. Figs. 16 to 22, ineclu-
sive,are diagramsillustratingsuccessive steps
in treating the thread after the winding of
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dles on which they are mounted and secured
have stopped rotating. TFigs.16 and 17 show
the relative positions of the finger- hook,
thread-guide, and grip-hook at their extreme

throw, having moved simultaneously, also |

showing the slitting-knife after having cut a
slit in the spool-flange and receded slightly
therefrom. Figs.18and 19 show the relative

positions of the above parts when the orip-

hook has reached its original position and has
cut the thread from the spool against a front
chisel-edge resilient barand has also gripped
the thread from the thread-guide against a
rear bar.

removed. Fig. 21 is a side view correspond-

ing to that in Fig. 20 and shows the ejector

in its forward position, having freed the

20

spool from off the spindle and also conveyed,
by means of its pin attachment, the thread
extended between the hook-grip and the

thread-guide to a position to be caught on

25
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the shoulderof the spindle. Yig.22 isafront
view of the parts shown in Figs. 20 and 21

‘and showing by a full line the position of
‘the thread corresponding to that shown In

Fig. 20 and by a dotted line the position of
the thread corresponding to that shown in

Fig. 21. Fig. 23 is a transverse vertical sec-
tion of the parts in their relative positions
for receiving a fresh spool.

The main frame consists of two upright par-
allel plates or bars A and B. From A pro-
jects forward below the spindle-bearings a
part C, which carries the slides for many of
the parts. From B projects rearwardly a part:
D, which carries the cam-shaft1and aspindle-
The parts A, B, C,and D
are all secured to a bed-plate E, to which is
also secured the mounting of the transverse
changing and other mechanism, hereinafter
deseribed. This bed-plate E is continuous,
and thus unites the bearingsof all the mech-
anisms with absolute firmness. The front
edge of the bed-plate E terminatesin the same
vertical plane with the front of the part A,
so that while the bed-plate underlies and sup-
ports those parts of the machine lying to the
rear of the spindles the spindles overhang the
space in front of the bed-plate, and the bed-
plate thus forms no obstruction to dropping
spools when completed. :

The spool mounting and dismounting mech-
anism.—2 is a positively-revolved spindle. 3
is a spindle in alignment therewith free to re-
volve. Projections 4 and 5 are provided on
the ends of the spindles adapted to enter the
spool-hole at opposite ends, as shown in Fig.
6. A sleeve or spool-head abutment 6 sur-

rounds the spindle 2 and is pressed toward

the extremity of the spiudle by the spring 7.

A sleeve or spool-head abutment 8 surrounds |

the spindle 3 and is pressed toward the ex-
tremity of the same by the spring 9. Pins2?*
and 3* project from the spindles 2 and 3, re-

spectively, into slots in the sleeves, limiting

Fig. 20 is a side view of the ejector
in a position about to force the spool off the |
‘rear spindle, the front spindle having been

the extent to which the sleeves may move, the
movement of sleeve 6 being much more lim-
ited than the sleeve 8, as indicated by the
lengths of slots shown. Theend of thesleeve
6 is serrated, as shown in Fig. 23. The set-
serew 10 forms a back center bearing for the
spindle 3 and may be employed, also, to take

upwear. Thelongitudinal adjustment of the
spindle 3 is capacitated by the clamp 12, as-

is also itsremoval. Itisnecessaryfor mount-
ing and dismounting the spool thatone of the

‘spindles 2 or 3 should be movable longitudi-

nally to and from the other, and to this end
I mount the bearing or holder 11 of the spin-
dle 3 in the clamp 12 upon a bar 13, extending
from end to end of the machine, as shown in
Fig.1,and carrying allof thespindles3. This

‘bar 13 is mounted upon the bars 14 and 15 at

opposite ends of the machine, and the latter
bars are guided longitudinallyin a horizontal

‘plane by suitable guideways upon the main

frame of the machine. Motion is communi-
cated to the bars 14 and 15 by cams 16, mount-
ed upon opposite ends of the shaft 1, which
are timed to move the spindles 3-to and from
the'spindle 2 at the proper instances. The
spools to supply each pair of spindles are held
in a hopper 17, extending vertically at one
side of the spindles and open at the bottom
and there provided with the guideways 13
and 19, which are inclined at the angle shown,
being an angle of forty-five degrees.
these guideways is mounted a hopper-bottom
consisting of a plate 20, carrying at its for-
ward end a rabbet 21, so constructed that
in one position the plate 20 will close the bot-
tom of the hopper and in another position the
rabbet 21 will cateh any spool falling from
the bottom of the hopper, as shown in Fig. 5.
The bottom of the rabbet is parallel with the
guideways. It is necessary now that means
should be provided forreciprocating the hop-
per-bottom, so that it may carry any spool

70
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received in its rabbet from below the hopper -

to between the spindles 2 and 3. This mech-

anism consists of a link 22, pivoted at one

end to the hopper-bottom and at the other
end to a bar 23, adapted to reciprocate longi-

tudinally in a horizontal guideway on the

main frame of the machine and extending all
the way across the machine, so as to carry a
link 22 for each hopper-bottom. This slid-
ing bar 23 is moved by a lever 24, actuated
by a cawmn 25 on the shaft 1, so construeted us
to properly timne the motions of the hopper-
bottom. Ifisnecessary,further;to supply an
ejector to thrust the spool off from the end
of spindle 2 when spindle 3 recedes. 26 is

‘such an ejector, adapted to move parallel with

the axisof thespindlefrom the position shown

in Figs.7 and 19 to the position shown in Fig.
21.

tion adapted to abut against the head of the
spool from the longitudinally-sliding bar 27,
having suitable guideways in the frame and
pivoted to the end of rock-arm 28, mounted
upon the rock-shaft 220, which is actuated

This ejector consists simply of a projec-
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through the arm 221 and the Gounecting-rod_l Irig. 5, and extending so as so intersect the

222 from a cam 223 on shaft 1. Said cam is

constructed so asto properly time the motions
of the ejector. |

The cams by which the parts of the mount-

ing anddismounting mechanisms are actuated

are.timed -to produce the following results:
When the spindles arein readiness to receive
a new spool, the spindle 3 will be in the re-

ceded position shown in Fig. 23, and while it

remains so the hopper-bottom, carrying a
spool in 1its rabbet, will be moved from the
position shown in Fig. 5 diagonally upward
until the axis of thespool is a trifle below the

axial line of the spindles 2 and 3, as shown
in Kig. 23. While the hopper-bottom holds

the spool in this position, the spindle 3 is ad-
vanced, its projection 5 enters the spool-hole
and forces the spool longitudinally toward the
spindle 2 until the projection 4 enters the
spool-hole at the opposite end, and the spool-
head 1s clasped between the spring-pressed
sleeve 8 and the serrated face of the spring-
pressed sleeve 6. The conical form of the
projections 4 and 5 will serve to center the
spool with the axial line of the spindles 2
and 8, and thus slightly raise the spool off
of the hopper-bottem, which is then retracted
to its first position. (Shownin Fig. 5.) Then
a new spool drops into its rabbet, and it so
remains until the spool just mounted is com-
pleted. After the winding of the mounted
spool is complete and the end of the thread
has been secured and cut the spindle 3 is re-
ceded from the spindle 2, and the ejector, com-
ing forward, pushes the spool off of the pro-
jection 4 and the spool drops into a suitable

receptacle below through the opening between

the bar 13 and the traversing bar 61, over
which opening the spindles project trans-
versely. The pressure of the sleeve 8should

~ be less during the winding operation than it

43

is when the spool is-being mounted and than
it 18 when the spool is being slit. When the
spool 1s being mounted, the pressure must be

- 80 great as to press the teeth of the sleeve or
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arbor 6 firmly against the head of the spool,

‘and again, when the knife comes forward to

slit the spool-head, so that the pressure of the
knife will be fully opposed by the pressure of
the sleeve 5; but when the thread is being
wound to prevent the heating and wearing of
the spindles it 18 desirable that the pressure
of the sleeve 8 should be lessened. All of
these three conditions are accomplished by
the form of the cam 16, which, as shown in
Fig. 2%, 1s slightly flattened at and nearits cen-
ter, (between the points 224 and 225,) s0 as to
allow the bar 13 a slight retreat under the
combined pressures of the springs?9.

T'he spool-shitting mechanism.—As soon as

‘thethread-winding mechanism has completed

1ts function and stopped it is necessary that
one flange of the spool should receive the cus-
tomary slit, which 1 accomplish by means of
a knife 29, located in the plane of a chord of

the periphery of the spool-flange, as shown in |

be held therein.

the spool - barrel.

periphery sufficlently to make the depth of
slit required. This knife projeets in a hori-

| zontal plane from the head 30, being held in

a horizontal slot therein. The head is, as
clearly shown in Fig. 7, mounted upon the
end of a longitudinally-sliding rod 31, pro-
vided with suitable guideways in the frame
and connected by a link 32to an arm 330, con-
nected with a rock-shaft 340, which receives
motion through the downwardly -extending
arm 350 and the connecting-rod 56 from the
cam 57 on shaft 1. Thearm 330 is connected
with the shaft 340 by being pivoted to an in-
termediate arm 58, fast on rock-shaft 340, and
held from vibrating by the set-screws 59. By
these set-screws the adjustment is made to
take up the wear of the knife. The knife is
also made adjustable in the slot on the head
o0 to accommodate different sizes of spool-
heads. The point of the knife is beveled so
as to cut the spool-flange tothe angle at which
the thread will be pulled into the slot. 57 is
a double-throw cam so timed that when the
winding is completed the knife advances and

makes its cut to the full depth, then recedes
aboutone-eighth of an inch, or just far enough

to allow the thread togetintotheslit while still
acting to guide the thread in, then recedes
again after the thread is in the slit to its
normal position. The form of this cam is
1llustrated in Fig. 7*. The slot in which the
knife 1s held being parallel with the guide-
ways of the knife-bar, the knife will always
be held in its plane of movement and requires
no adjustment to make it cut in a uniform
direction. | o |

The thread-securing mechanism.—As soon
as the spool-flange has been slit by the knife
before deseribed and after such knife has
been partially but not wholly retracted from
the slit, 1t is necessary that the thread be-
tween the thread-guide and the spool should
be 1nserted and forced into the slit, so as to
To this end I provide an
oscillating finger 33, the normal position of
which 1s shown in Fig. 7, and the subsequent
positions of which are shown in Figs, 16 to 19.
This finger is of the form shown, being pro-
vided with a hook on the end. Itis mounted
upon a rock-shatt 84, to which a rocking mo-
tion 1s communicated from the cam 35 on the
shaft 1 through the lever 36, connecting-rod
37, and the crank 38. This crank is so timed
as to give the finger the following motions:
The finger 33 rocks downward when the knife
nas slit the spool-flange and partially re-
treated from the slit. In its descent the fin-
ger catches the thread extending from the
thread-guide to that end of the spool-barrel
next the slitted flange, the stop motion hav-
ing stopped the thread winding at the end of
T'he finger swings above

the knife 29 to a position slightly below the
plane of the upper surface thereof, as shown
in Fig. 17, so as to lay the thread on the flat
uppersurface of the knife and in position to be
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seized by the hook 39, which draws the thread

taut across the perlphery of the spool-flange

- while the knife-surface ﬂ'mdes it into the sht

IO

While the finger 33 holds the thread in the

position shown in Fig. 17, the thread-holding
‘mechanism, which I Wlll next describe and of

which hook 39 is a member, advances and re-
lieves the finger of the threa,cl and the finger
returns to its normal position (shown in Fig.

23) and remains there until another spool has

been wound and slit., By having the finger

- oscillate instead of reciprocate,I am enabled
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to carry the thread down for enough for the

hook 39 to grasp it with absolute certainty.
The thread cutting and holding mechan-

ism.—As soon as the thread has been secured

in the spool-split it is necessary thatit should

be cut between the spool and the thread-guide
and that the end thus formed next the thread-
cguide should be held in proper position to en-
able the winding of a new spool to be started
automatically. To this end I provide a recip-
rocating hook 39, the path of which 1s just
outside the arc traversed by the finger at a
oint above the lowermost position of the fin-
oer, 50 that while the finger is down the thread
between the flange and thread-guide will be
drawn downinto position to be caught by the
holding-hook 39, as shown in Fig. 16. The
holding-hook 39 is mounted upon a slide 4.0,
adapted to reciprocate in horizontal guide-
ways in the main frame. This slide 40 car-
ries the holding-hooks for all the spindles and
is reciprocated by a lever 41, actuated by a
cam 42 on theshaft 1. Inreceding afterhav-
ing grasped the thread the holding-hook 39
retreats between two cheek-plates 43 and 44,
which exert a spring-pressure against the
sides of the hook 39 and one of which 43 is
longer than the other 44. The thread will
first be clamped between the plate 43 and the
side of the hook 39, and as the hook retreats
farther the thread while still clamped and
held on that side of tho hook will on the other
side of the hook be brought against the chisel-
edge of the plate 44 and thereby cut. Thus
thespooled thread is cut loose from the thread
yvet on the bobbin and the end of the un-
spooled thread is held between the hook 39
and the cheek-plate 43, as shown in Ifig. 20.
It is still necessary that the end of the un-
spooled thread be brought into such position
as to be held by a newly-mounted spool and

toturn therewith. 'l'othisend I provide upon
the ejector 23 a pin 495, projecting down-

ward,so that the thread extended between the
thread-frmde and the cheek-plate 4.3 will lie
in the pﬂ,th of this pin as the pin is carried
forward by the ejector. The pin therefore
catches the thread and carries it beyond the
serrated end of the sleeve 6,s0 that'when the
pin retreats the thread will lie across the ser-

rated end of the sleeve 6, as shown in dotted
lines in [Fig. 22. Now obvmusly as soon as a
new spool is mounted the end of thread com-
ing from the thr ead-guide will be clamped be-
tween the spool- head and the serrated end of

482,308

sleeve 6. Bymechanism hereinafter described
the thread-guide at thecommencement of the
winding of a new spool will be opposite the

9 unctwu between the flange and barrel of the

spool. Therefore the thread will extend from

where it is held between the spool-head and

the end of sleeve 6 over the flange of the
spool to the thread-guide, and as soon as the
spool commences to turn will be wound upon
the barrel thereof, leaving a projecting end
extending out from the bmrel and over the
spool-head. To cutoff thisend, whichis called
the “serap end, ” is the object of the mechan-
ism which I will next describe.

T he scrap-end-cutiing mechanism.—46 is a
knife mounted upon an arm 47, pivoted to

the frame at 48 and rocked by the reciproca-

tion of a slide 49, from which motion 18 com-
municated to the arm 47 through the pin 50
and the arm 51. The slide 49 (which has the
same connection with a knife 47 for each
spindle) is connected with alever 62 by a bolt
53 andalink 230. Oscillating motion is given
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this lever through a rod 231 and a pin 232

from a ecam 233 on the shaft 147, in antago-
nism to which cam the spring 934 acts. The
knife 46 is made adjustable on the arm 47 by
means of the set-serew 54 and vibrates be-

tween a position where its edge is in contact
with the flange of the spool, as indicated in

- dotted lines, I‘1E, 7, and the position shown

in full lines 1n Fig. 7. The parts from which
this knife receives its motion are so timed
that the edge of the knife is pressed against
the flange of each spool immediately after
the winding of the spool has commenced.
This cuts off the end of the threads which
passed from the barrel of the spool over the
flange to the holding cheek-pleee 43, and as
soon as the hook 39 agaln advanceb the
cheek-piece loosens its. hold upon the end of

thread and it drops into any suitable recep-

tacle below. Havingaccomplished this func-
tion, the knife 46 rises again in time to be
out of the way of the threa,d being wound
upon the spool. It is insured that the serap
ends will not clog the machine, because the
hook 39 moves horizontally, and each time
it advances it pushes out from behind the
cheek-plece the scrap end which it dlew in

when it previously retreated.

T'he thread-winding mechanism.—55 is the
thread-guide, which is constructedand mount-
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ed on the same principle as described in Let-

ters Patent granted to me, No. 413,447, dated
October 22, 1889. The thread- wmde and the
parts connected with the same are mounted
upon a4 standard 60, which is fixed upon a lat-

erally - reclproea,tmﬂ frame 61, vibrated by

longitudinally-reciprocating bolts 62 and 63,
having guideways in boxes 64, mounted upon
the main frame. These bolts connect the

frame 61 with a yoke 65, from the middle of
which yoke projects rearwardly the rod 66,
mounted in bearings, enabling it to rempvo—
cate longitudinally and bearing g a carriage 67,
which is fixed upon the rod 66 by the set-
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serew shown in dotted lines in Kig. 12. The ]'87 into

carriage 67 bears a screw-threaded nut 63,

bolted to the carriage, within which nut turns

a shaft 69, having an external secrew-thread at
70, which engages with the serew-thread of the
nut 65. The shaft 69 is mounted in suitable
bearings, by which it is fixed longitudinally,
and 1t carries upon one end the beveled gear-
wheel 71, which meshes with the beveled gear-
wheels 72 and 73, which turn freely nupon the
shaft 74, execepting as motion may be commu-
nicated alternately to one or the other of the
cears 7z and 73 by the cluteh 75, splined to
the shaft 74 between them. The shaft 74,
while the winding is in progress, is contin-
ually revolved through the line of gears 70,
77, 78, 79, and 80, the pulley S1, the belt 82,
pulley 83, the shaft 84, the pulley 85, fast
upon if, the belt 86, and the pulley 87, which
1s driven by the engine. 88 is an arm by
which the cluteh 75 is shifted alternately into
engagement with the beveled gear-wheels 72
and 73 and which arm is mounted upon a

| longitudiually-reciproeating rod 39, the end
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ot which is pivotally connected with a rock-
Ing arm 90, fixed upon a vertical shaft 93,
upon which vertiecal shaft 93 is fixed a finger
or dog-head 94. The point of this dog-head
18 V-shaped and engages with a V-shaped pro-
jection 95 on an arm 96, pivoted at 97 to the
slides 98, and pressed against the dog-head 94

by the springs 99 and 100. The slide 98 is |

free to slide backward and forward in the di-
rection of the arrow 101, Fig. 10, and carries
the fingers 102 and 103, which are adjusted to

slide to and from each other and which to-

gether constitute a shaper, the angular di-
vergence of and distance between their ad-
Jacent sides timing the changes of traverse.
The carriage 67 also bears an arm 104, which
contains a slot 105, engaging with a, stud 106
on the carriage. The carriage 107 is mount-

ed 80 as to be free to reciprocate in the di-

rection of the arrow 101, Fig. 10, upon a ta-

bie 302, provided with a slot for that pur-

pose. The table 302 is carried by friction-
rollers 108 and 109, so as to reciprocate in
the direction of the arrow 110, Fig. 12. Con-
nectea with oneside of thistable is a rod 111,
mounted in bearings, enabling it to recipro-
cate with the table, and to the end of this rod
1s connected the cord 112, carrying the welght
113, which exerts a constant pull on the rod
and on the table connected therewith. Upon
the carriage 107 is mounted a stud 114, which

extends upwardly between the fingers 102

and 103 of the shaper.

T'he operation of the thread-winding mech-

anism may be described as follows: It is ap-
parent that the thread-guide is compelled to
move in unison with the yoke 65 and that
this yoke must be moved backward and for-

- ward In the direction of the arrow 115, Fig. S,

and that its length of traverse must be in-
creased at every change of traverse in order
to accommodate the flare of the spool-heads,

the traversing motions of the yoke 65

| and its connected rod 66 that is the object of

the mechanism which has beer. just deseribed.
T'he continuous rotation of the pulley 87 is
conveyed through the train of belts, pulleys,
and gears, already referred to, to the shaft
74, which is continuously rotated. The con-

tinuous rotation of the shaft 74 is communi-

cated to the shaft 69, so as to turn the shaft
b9 alternately in opposite directions, de-
pending upon whether the clutch 75 engages
with the beveled gear 72 or the beveled
gear 7o. When the shaft 69 revolves one
way, the carriage 67 will traverse in one di-
rection, and when the shaft revolves the other
way the carriage will traverse in the other
direction. Therefore it only remains to pro-
vide automatic means for shifting the clutch
79, in order to produce the requisite changes
of traverse. The operation of this automatic
mechanism is as follows: The stud 114, being
connected with the stud 106, is compelled to
traverse backward and forward with the car-
riage 67, Asittraverses forward it will strike
the finger 102 and as it traverses backward
the finger 103 of the shaper. When it strikes
finger 102, it will shove that finger and the
slide 98 and the arm 96 forward with it, and
the reverse operation takes place when it
strikes finger 103. In Fig. 10 the V-shaped
projection on the arm 96 and the dog-head 94
are shown in the position they occupy when
the traverse is backward or toward the finger
105. When now the stud 114 strikes the fin-
ger 103 and thereby shoves the arm 96 back-
ward, the first effect will be that the incline
of 95 will slide up on the incline of 94 until it
has passed the apex thereof, whereupon the
springs 99 and 100 will press the opposite in-
cline of 95 against the oppositeinecline of 94, so
as to swing 94 back to the opposite end of its
stroke. As, however, the finger 94 is swung
1t will shift the cluteh 75 from engagement
with one gear-wheel to engagement with the
other, where it will remain until the siud 114
has moved into contact with and shoved the
inger 102. When this oceurs, the V-shaped
projection 95 will be on the opposite side of
the dog-head 94, and asitis carried backward
it will swing the dog-head 94 back into the
position shown in Fig. 10, thereby again shift-
Ing the clutch and placing the parts in posi-
tion for producing the next change of trav-
erse. Thus when the stud 114 shoves either
member of the shaper the dog-head 94 is
tripped backward or forward and the clutch

| 70 1s shifted so as to produce the change of

traverse; but it is necessary, also, that eazh
traverse should be made longer than the pre-
ceding one, and it is evident that this may
be accomplished by moving the stud 114 so
that it constantly advances toward the ex-
tremity of the shaper, and thus, owing to
the flaring sides of the shaper, has constantly
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a longer distance to travel before it com- -

mences to _
of the weight 113 is obviously

| | push either of the fingers thereof.
and it is to convert the rotation of the pulley | The t endency
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to pull the carriage 107, bearing the stud 114,

in the direction of the arrow 110, Fig.12; but |

the carriage is drawn in the opposite direc-

tion in antagonism to the weight by a yoke |

116, fixed at one end upon the rod 111, and
mounted at its opposite end in a horizontal
suideway 117 and provided with a laterally-
projecting pin 118, which rests against a
crown-cam 119. To this cam isfixed a ratch-
et-wheel 120, actuated by the pawls 121 and
122, each of which is pivoted to the opposite
extremity of a rocker123, centrally fixed upon
a shaft 300, having its bearingsin a standard
124 on the frame. Upon the opposite end of
this shaft is fixed the oscillating arm 125, the
extent of oscillation of which in both direec-
tions is limited by the adjustably-fixed set-
serews 126 and 127. 128 is a rod pivoted to
the arm 125 and connected by the stud 129
with a disk 130, clamped face to face with a

disk 131 by a central bolt132. Acircular re-

cess 133 is turned in the face of the disk 131,
which is filled with an annulus 134 of leather
or other material suitable for a friction-sur-
face, also with an annulus 135 of suitable
metal to form a frictional contact with the
leather. The latter annulus is held from ro-
taticrg on the disk 130 by a pin 136, and two
or more set-screws, as 137 and 133, are pro-
vided for setting the annulus 135 up dgainst

the annulus 134, thus forming substantially

a frictional cluteh. The disk 131 is fixed to

~ the yoke 65, and as this yoke reciprocates in
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the direction of the arrow 115, Fig. 8, the
clutch compels therod 128 toreciprocate with
it in both directions, until on the forward
traverse the arm 125 strikes against the set-
serew 126, and until on backward traverse
the arm 125 strikes against the set-screw 127.
As soon as this arm strikes against either set-
secrew the friction between the disks 130 - and
131 is overcome and the movement of the rod
128 will stop until the traverse changes.
set-screws 126 and 127 will be adjusted so that
each of the pawls 121 and 122 will be moved
alternately exactly the distance for it to en-

gage a new tooth of the ratchet-wheel 120. In

factory parlance the ratchet - wheel 120 1s

called the “row-cam,” because it controls the

number of rows of thread wound on thespool,
two rows or layers being wound for each tooth.

Therefore this row-cam is changed as the ma- .

chine is required to wind different numbers

of rows, and for each change of the row-cam

the set-screws 126 and 127 must be adjusted
correspondingly. | D
In the automatic machines heretofore used
the thread-guide was lifted only once for
overy two rows of thread. Therefore the ex-
tent to which it was lifted was made the means
between that required for each row,and hence
one row would be wound loose because of too
little pressure and the next tight because of too
much pressure. In my machine, on the con-
trary, it will be observed that the row-cam
and its co-operating mechanism causes the
thread-guide to be receded at the commence-

The

‘ment of each row. This not only benefits the
quality of the work done, but 1ncreases the
‘speed of the machine, because the equality of
pressure diminishes the tendency to burn or
‘break the thread when ranning at a high

speed. Now it will be evident that on the
forward traverse of the yoke 65 the pawl 122
will rotate the ratchet-wheel 120, and that on
the backward traverse the pawl121 will rotate
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the ratchet-wheel 120. - Therefore the ratchet- -

wheel 120 will move intermittently on each

traverse,and likewise the cam 119. This pro-
duces a corresponding motion in the yoke 116,
the rod 111, the carriage 107, and the stud
114 in antagonism to the weight 113, and thus
intermittently the stud 114 is on each trav-
erse moved mearer to the extremity of the
shaper, and thereby given a longer distance
to travel on each succeeding traverse than on
the preceding one before giving the shove to
the shaper which is necessary for changing
the traverse. Theshaftof gear 79 is mounted
in a slot concentric with gear 78, so that it
admits of different-sized gear 80 being used
for different-sized thread without altering the
distance between the centers of the belt 82;
also, the pulleys 81 and 83 are made conical,
so as to take up the pitch of the fraction of
a tooth if the size of thread requires it.

I have now deseribed the parts and the op-
erations necessary for imparting to the yoke
65 the traverses, which grow successively
longer from the commencement of the spool
to its finish, which traverses are communi-
cated to the bar 61, carrying all the thread-
cuides. It is further necessary to manipu-
late the thread-guides so that each of them
automatically retreats from the barrel of the
spool as the thread accumulates thereon un-
til the last two (more or less) traverses are
reached, when it is necessary that the thread-
oguide should press against the thread with
sufficient force to give it the external smooth
appearance necessary for a marketable arti-
cle. For thus manipulating the thread-guide
the following means are provided: The stand-
ards 60 for the thread-guide, instead of being
fixed directly upon the bar 61,are fixed upon
slides 139 and 140, having suitable longitudi-
nal guideways in the bar 161. These slides
are urged in the direction of the arrow, Iig. 3,
by a weighted lever 141, acting through the
cord 142, so that when the pull of this cord

‘upon the slides 139 and 140 is unopposed the

full pressure derived from the weighted lever
will Dbe distributed among the thread-guides
and delivered by them on the spools. I'o
shove the slides 139 and 140 in antagonism to
the weighted lever 141 during all the traverses
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except the last two, (moreorless,) ascroll-cam

143 is arranged to operate upon a roller 239,
mounted on the slide 140. Thisscroll-cam 145
is fixed upon a shaft 147, which receives mo-
tion through the beveled gears 148 and 149
from the shaft 150, being the same shaft upon
which are fixed the intermittently - moving
ratchet-wheel 120and eam 119. Thereforethe

130




to weighted lever 141. Obviously the scroll- i
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scroll-cam 143 will be moved intermittently | 163. The belt-shifter 160 slides

on each traverse, and it is so constructed that
for each movement it causes the thread-guide
to retreat the thickness of a layer of thread
on each traverse until the last two, (more or
less,) when the roller 235 will fall off the point
of the cam and the subsequent retreat of the
thread-guide will be due to the acecumulation
of thread which will bear the pressure of the

cam 143 will be changed for different sizes of
thread. The thread-guide is adjustably se-
cured by a set-screw 236 and slot to a support
257, pivoted to the stud 60, so that the oper-
ator may at any time throw it back into the
position shown at the left of Fig. 5. It is
held either thrown back or thrown forward
by a latch 238, engaging with a stud 301 on
the tail of the support 237; but when wind-
Ing 1t occupies the forward position. (Shown
at the right of IFig. 5.) Each of the spindles 2
isrotated from the shaft 151 through the bev-
eled gears 152 and 153, and the shaft 151 is

- driven by the beveled gears 154 and 155 from

39

35

. be out of the way of the other operations.
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A and B of the main frame.

the shatt 84, upon which the pulley 85 is fixed.
Each spindle hasabearing in the two branches

thrast of mounting the spools, I provide in

frontofthe back bushing 277 a friction-washer

275, In front of which are placed the lock-
nuts 279 and 230. While the thread-winding
18 in progress the thread-guide support 60 is
forward, as shown at the right of Fig. 5; but
as soon as the winding is finished it is neces-
sary for this support to be moved backward
automatically, so that the thread-guide will

T'his is accomplished by a ecam 212 on shaft
1, which conneects with slide 139 140 by a le-
ver 213, pivoted to the stud 214. While the
winding isin progress and the cam 212 is sta-
tionary, this lever rests in a notch in the cam,
as shown in Ifig. 1; but while the shaft 1 re-
volves the lever is raised out of this noteh

and the thread-guides are thus shoved back,

as required. |

Stopping and starting motions.—The object
of the stop-motion is to shift the belt 86 from
the pulley 85, fast on the shaft 84, to the loose
pulley 157, which is fast upon the sleeve 172,
carrying the worm 164, and at the same time
to apply a brake-strap 158 to the pulley 159,

which i1s connected to the pulley 85. As the |

pulley 85 turns, the shaft 84, on which it is
fixed, at the same time drives the spindle-
turning shaft 151, and the belt 82, by which
the traverse actuating and changing mech-
anism 1s run. As the pulley 157 turns, the
sleeve 172, to which it is fixed through the
worm 164 and the worm gear 165, drives the
shaft 1, from which are taken the motions
which which are in operation while the wind-
ing 1s suspended and which shaft 1 makes a

complete revolution each time the windingis

suspended. 1060 is the belt-shifter, which is

constantly urgedin the direction of the arrow
161 by the weight 162, acting through the cord

T'o. take the |

|

the projection 187.

upott a bar
167, and this bar in.turn slides in gunideways
on the frame. A pin 168 from the bar 167
projects into a slot in the belt-shifter 160, as
shown in Fig. 8. The bar 167 is constantly
urged inthe direction of the arrow 169 by the

weighted lever 170, and the weight 171 on-

this lever is sufficient to overbalance the
weight 162 and move the sliding bar 167 and
the belt-shifter 160 from the position shown
in Fig. 8 to that shown in Fig.13. While the
operation of winding is in progress, a hook
174 engages with a noteh in the sliding bar
167 and prevents its from yielding to the
weighted lever 170. It will be remembered,
however, that the shaft 150 moves during the
winding operation intermittingly once during
each traverse and thatit makesone complete
revolution for each complete winding opera-
tion. This motion is imparted to an arm 175,
fixed uponitand carrying adjustably secured
in a slot the pin 176. 177 is a lever resting,
normally in the position shown in Fig. 8, upon
a stud 178, which it carries, but having an
adjustable point 179 at its opposite extremity
which projects into the path of the pin 176, so
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that the lever 177 is tripped into the position

shown in Fig. 13 once for each rotation of
the shaft 150. On the top of the lever 177
rests a pin 180, sliding freely in a stock 181,
which is pivoted at 182 and provided with a
laterally and upwardly projecting arm 183.
This pin 180 extends entirely through the
stock 181 and is forced upward, so as to pro-
ject farther above the stock, as shown in Fig.
13, by the lever 177 as the latter rises. When
the pin 180 isin its lowermost position, it is
not within the path of the movemeont of the
rod 184; but when it is in its raised posi-
tion 1t projects within the path of the move-
ment of that rod. The rod 184 is mounted at
one end with capacity for longitudinal adjust-
ment aupon the traversing yoke 65 and pro-
jects through suitable guideways toward the
top of the pin 180 when in its highest posi-
tion.. When therefore the pin 180 is raised,
the next backward traverse of the yoke 65
will cause the rod 184 to shove the pin 180
over into the inclined position shown in Fig.
13, so as to raise the arm 183 and the arm 144
resting on it, by which the hook 174, which
18 connected with the arm 144, is tripped out
of the notch in the slide 167 and the slide

| shoots from the position shown-in Fig. 8 to

thatshownin Fig. 13, dragging the belt-shifter
with it, so as to-shift the belt from pulley 35
to pulley 157 and permit the nose of the lever
135 to fall behind the projection 186 on the
belt-shifter and hold the belt-shifter in that
position against the impulse of the weight
162 even after the slide 167 has been returned
to the position shown in Fig. 8, which is ac-
complished as follows: On the shaft 1 is a
collar carrying the projection 187. A lever
135, pivoted at 189, is arranged so that one
arm in one position comes within the path of
The other arm of the le-
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ver 138 is pivotally connected by a link 190 | ing-rod 203, which oscillates tHe arm 204, fixed

with one arm of the lever 191, pivoted at 192,
and carrying upon its opposite arm the frie-
tion-rolier 193, which bears against the side
of the upper arm of lever 170. Now as the
projection 187 is carried around by rotation

of shaft 1 it will strike lever 188 and thrust

it from the position shown in Fig. 13 to that
shown in Fig. 8, compelling the slide 167 to
return to the position shown in Fig. 8, where
it 18 seized and held by the hook 174. 194 1is
a projection upon theshaft1,adapted tostrike
the lower arm of the lever 185 as the shaft 1
rotates, and after the shaft has revolved, so
that the projection 187 has thrust the slide
167 into the position shown in Fig. §, the
further rotation of the shaft soon brings the
projection 194 under the tail of the lever185,
50 as to lift the nose of that lever from be-
hind the projection on the belt-shifter and
permit the belt-shifter to be pulled by the
weight 162 back into the position shown -in
IFFig. 8. To the rear end of the slide 167 is

fixed a bracket 195, and thisin turn carriesa

wedge196. This wedge projectsthrough aslot

in the bolt 197, connected with one end of the
brake-band 158. When the slide 167 moves
forward in the direction of arrow 169, it ad-
vances the wedge 196 in its slot and brings the

brake-band 158 down upon the pulley 159 and

stops the shaft 81 and all the thread-winding
and traverse-changing mechanism eonnected
withit. T'he brake-band isloosened by the re-
treat of the wedge with the backward move-
ment of the slide 167. 148 is a friction-block
fixed with capacity for back-and-forth adjust-
ment upon abracket 199, fixed upon the belt-

“~ shifter160. This friction-block 198 is beveled

490

and provided with a co-operating beveled fric-
tion-surface at the edge of the flange of the
pulley 157, so that when the belt-shifter is in
position tothrow the belt on pulley 85 the frie-

- tion-block 198 will act as a brake on the pul-

5

ley 157 and stop that pulley and the shaft 1
and the other mechanism connected there-
with; but when the belt-shifter is in position
to throw the belt on pulley 157 the friction-

- block will be out of contact with the latter

50
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pulley. A non-automatic stop motion 1s also

provided, which consists of the belt-shifter

209, operated by the hand-lever
the rock-shaft 211. | |
Start-fizing mechanism.—When the spool
has been wound, it leaves the thread-guides
in line with the periphery of the spool-head,
or, in other words, at the end of the longest
traverse. When new spools are inserted and
the winding recommences, the thread-guide
must be in line with the barrel of the spool,
or, in other words, within the bounds of the
shortest traverse, and the mechanism about
to be'deseribed is for moving the thread-guide
intermediate the winding operations from the
end of the longest traverse to within the

210 through

bounds of the shortest traverse. The shaft1

is connected by the gears 200 and 201 with
the shaft 202, carrying the eccentrie connect-

‘is necessary, because the

on the shaft 205. 206 is another arm fixed

' on the shaft 205 and oscillating therewith

and to which is pivoted a pawl 207,engaging

“with a ratchet-wheel 208, fixed to the bevéled

gear-wheel 72. Now through the chain of

‘mechanism just described the beveled gear
72 will be rotated as the shaft 1 makes 1ts
‘revolution, so as to move the thread-guides

upon their backward traverse the proper dis-
tance, for the purpose above set forth. In
practical operation, however, something more
e practice 1s to stop
the winding just short of the end of the spool,
and therefore just before the dog-head 94
has passed over the V-shaped projection 9o,
which it is necessary that it should pass over

for the start-fixing mechanism to properly
perform its function.  To cause this result,

I provide on the shaft 1 a projection 279,
which as the shaft revolves will strike a pro-
jection 276 on the slide 98 and Kkick that
slide over far enough to throw the dog-head
94 on the opposite side of the V-shaped pro-
jection 95 to that shown in Fig. 10. In prac-

“tice the winding will stop before the pin 118

has passed over the highest point of cam 119,
and it is necessary that this cam should be
moved enough for that purpose whilethe wind-
ing is suspended, so as to allow the stud 114
to move back into position for the shori trav-
erse of the next winding operation. To this
end I provide on the shaft 1 an eccentric
pawl 281, engaging with the ratchet-wheel 282
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on shaft 150. Each revolution of shaft 1l will

cause the pawl to turn the ratchet-wheel, and
consequently cam 119, just far enough for the
purpose indicated. -
- Among the many features combined in my
machine may be mentioned the following:
The spindles run transversely of the machine

o5

and the length of space occupied by them is

less than five and a half feet, the total length

of the machine being only six feet. I3y con-
fining the spindles within this space the op-
erative standing in the center may reach all
the spindles without walking.

not project materially farther backward than
the other and the depth of the machine 18
thus limited. The spindles aresecurely jour-
naled and can be removed with great con-
venience. The spools are held over an open
space, through which they are dropped. The

spindle-driving gears are entirely out of the
The thread-

way at the back of the machine.
anides are so located that the spools are open

to inspection from above at all steps of the

winding. The non-reciprocating spindles pro-
ject side by side from the front of a station-

~ The shaft 69
being arranged below the shaft 84, one does

110
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ary frame, in which their bearings may be

| prolonged to any extent. The reciprocating

spindles project inversely from the front bar
of a three-sided frame, the two end bars of
which slide on the stationary frame and con-
nect with the cams at their extremities.

thread-guides are mounted on the front bar

130
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of substantially a square frame, the two end
bars of which slide on the stationary frame,
and the rear bar or yoke of which at its mid-
dleis cornnected with thetraversing nut,which
1S continuously in gear with the screw-thread-
ed shaft, which shaft reverses to reciprocate
the nut. The mechanisms for driving the
spindles arearranged at the back of the main
frame, where sufficient compass is to be had

for distributing them and embodying them in

cams arranged upon a single shaft, so as to in-
crease their accessibility, simplicity, and posi-
tiveness of action and enable a person setting
the cams to glance along the line and time
them with great ease and accuracy. The
thread-guide retreats in a right line. The
same surface of contact with the thread is
preserved throughout the whole winding, and
when in position to operate, the motions of
the guides being controlled by rectangular
slides, the guides and guide-holders may be
mounted on planed surfaces, which insure

~ their always coming to the proper adjust-

30

35

ment when removed and replaced. The
thread - guide retreats at the beginning of
each rowor layer of thread, and equality of
pressure 18 therefore preserved. The same
belt drives all the mechanisms. The slit is
cut in the bottom of the spool and the hold-
ing-hook works horizontally, so that after the
scrap end 18 cut off the next forward motion
of the hool will allow the scrap end to drop
down without clogging. The thread is intro-
duced across the spool-abutment of the non-
reciprocating spindle without any recipro-
cating movement of thatabutment. The ma-
chine is stopped by the thrust of a rod ad-
justably fixed on the traversing frame, en-

~abling the stop motion to be accurately

4.0
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brought into play at any point of the trav-
erse, preferably Just a trifle before the end
of the last row is reached, to have the thread
go properly into tne slit. A continuous bed-
plate underlies and connects the supports of
all the bearings. The thread-guides are
brought to the end of the shortest traverse
when the spindies are not turning. The hop-
pers are arranged upright between the spin-
dles. The spool isconveyed from the hopper
to the spindle in an upwardly-inclined direc-
tion, so as tooffer noobstruction either above
or below the spindle and enable the spool to
be retained 1n anangle of the carrier without
being secured, and to admit of the direct re-
treat of the carrier. . Iixperience has demon-
strated that the implements for handling the
thread and spools and the mechanism for
stopping and starting are so accurate, posi-
tive, and certain thatthenumber of defective
spools and mechanical attention or repairs

- necessary are reduced to a minimum, even
when the speed 1s unprecedentedly high.

I claim—

1. In a thread-winding machine, in combi-
nation, a stationary frame, a reciprocating
frame parallel thereto, a series of divided and
parallel spindles crossing the space between

said frames, means whereby said reciprocat-

ing frame is actuated and means whereby the

spindles are rotated, a laterally - traversing
bar arranged transversely of the spindles, a

| slide on said bar, a series of thread-guides

mounted on said slide, and means whereby
sald slide is actuated to intermittently re-
tract the thread-guides, substantially as de-
scribed. | |

2. In a thread-winding machine, in combi-
nation, a stationary frame, a reciprocating
frame parallel thereto, a series of divided and
parallel spindles crossing the space between

| sald frames, means whereby said reciprocat-

ing frame is actuated and means whereby the
spindles are rotated, a laterally-traversing
bar arranged transversely of the spindles,
a series of thread-guides mounted thereon, a
‘series of hoppers infermediate the spindles,

slide transversely of the spindles, and con-
nections between said slide and said hopper-
bottoms, whereby the hopper-bottoms are
‘moved transversely of the spindles, substan-
tially as described. |
3. In a thread-winding machine, in combi-
nation, a stationary frame, a reciprocating
frame parallel thereto, a series of divided and
parallel spindles crossing the space between
sald frames, means whereby said reciprocat-
ing frame is actuated and means whereby the
spindles are rotated, a laterally-traversing
bar arranged transversely of the spindles, a
series of thread-guides mounted thereon, a
series of knives reciprocating parallel with
the spindles, means whereby they are recip-
‘rocated, and means whereby the threads are
inserted in the slits formed by the knives,
substantially as described. |
4. In a thread-winding machine, in eombi-
nation, a stationary frame, a reciprocating
frame parallel thereto, a series of divided and
parallel spindles crossing the space between

ing frame is actnated and means whereby the

bar arranged transversely of the spindles, a
series of thread-guides mounted thereon, a
series of spool-slitting knives, a series of
fingers, means whereby they are moved in a
plane parallel with the spindles, and a series
of hooks and means whereby they are recip-
rocated across the path of the fingers, sub-
stantially as described. |

5. In a thread-winding machine, in combi-
nation, a stationary frame, a reciprocating
frame parallel thereto, a series of divided and
parallel spindles crossing the space between
sald frames, means whereby said reciprocat-
ing frameis actuated and means whereby the

bar arranged transversely of the spindles, a
series of thread-guides mounted thereon, a
series of spool-slitting knives, a series of
mechanisms whereby the thread is placed in

- the spool, an ejector separate from the abut-

a series of reciprocating hopper-bottoms, a

sald frames, means whereby said reciprocat-
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spindles are rotated, a laterally-traversing
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spindles are rotated, a laterally - traversing
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the slit and cut, an abutment for the end of
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- ment, and means 'ﬁheleby the ejectors are | inclined direction between the guide and
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moved parallel with the spmdles, substan-

tially as described.

6. In a thread-winding machine, in combi-
nation, a stationary frame, a reciprocating
frame parallel thereto, a series of divided and
parallel spindles crossing the space between
said frames, means wheleby said reciprocat-
ing frame is actuated, and means whereby the
splndles are rotdted a laterally -traversing
bar arranged tmnsvelsely of . the spindles, a
series of thread-ﬂ'mdes mounted thereon, a
series of - spool-abutments, series of &pool—
slitting kmves, a series of mechanisms where-
by the thread is carried into the slits and cut
and to a retainer, a retainer, and a series of
pins whereby the thread is carried forward
of the face of the abutments, substantlally as
described.

7. In a thread-winding machine, in eombl-
nation, a stationary fmme, a reciprocating
frame parallel thereto,a seriesof divided and
parallel spindles 2 and 3, erossing the space
between said. frames, means whereby said re-
ciprocating frame is actuated and means
whereby the spindles are rotated, a laterally-
traversing bar arranged transversely of the
spindles, a series of thread-guides mounted
thereon, a series of holders 11 and a series
of clamps whereby the splndle parts are re-
movably secured to said reci procatmwfl ame,
substantially as deseribed.

8. In a thread-winding machine, in combi-
nation, a stationary tmme, a reciprocating
frame parallel thereto, a series of divided and
parallel spindles crossing the space between
said frames, means whereby said reciprocat-
ing frameis actuated and means whereby the

'spmdles are rotated, a laterally-traversing

bar arranged tmnsversc]y of the spindles, a

series of thread guides mounted thereon, a
traverse screw-shaft, a nut engaging the
same, a clutech adapted to drive said shaft in
opposite directions, and means whereby said

cluteh is shifted at the end of each traverse, |
‘substantially as deseribed.

9. In athread-winding machineadapted for
winding a series of apools atone time, in com-
bmatlon, the main frame, a series of thread-

ouides, a traversing bar, a member mounted

to move on said bar with which the thread-
onides are connected, mechanism whereby
said member is moved to cause the retreat of
the thread-guides intermittently, end pieces
extending from said traversing bar by the
frame of the machine, bearings in said frame
for said end pieces, a yoke on the opposite
side of the frame connecting said end pieces,
mechanism whereby said yoke is ecaused to
traverse, mechanism whereby said traverses

are stopped, and mechanism whereby said.
traverses are started automatically, substan-

tially as deseribed.

- 10. In combination, the Spmdle, the knife
below the central level of the spindle, the
thread-guide above the -central line of the
spindle, the finger moving in a downwardly-

spool and over the knife, the hook intercept-
ing the path of the finger and moving be-

| neath the spindle,the retainer,and the pusher

whereby the thread is thrust in front of the
shoulder of the spmdle, substantially as de-
seribed. |

11. In combination, the spindle, the thread-
guide, the knife Whereby the spool is slit, the
finger whereby the thread is placed in the

| sht the hook 39, and a spring cheek-plate 43,

Whereby the thread from the thread-guide is
held against the side of the hook, and means
whereby said hook is reelproea.ted rehtwely
to said cheek- plece, substantmlly as Ge-
seribed.

12. In eombination, the frame of the ma-
chine, the spindle, the thread-guide, the spool-
slitting knife, the finger oscillating between
the thread-gulde and the spool, a 1e(,1plocat-
ing hook 39, a slide whereon this hook is
mounted moving at right angles with the axis
of the spindle, “and means “of securing the
thread on the opposite side of the spindle from
the thread-guides, substantially as described.

13. Ina thread-winding machine, in combi-
nation, a divided spindle, a spool-abutment
on each part thereof, mechanism whereby one
part of thespindle is pressed toward theother
part with a maximum pressure when the spin-
dle is not rotating and a minimum pressure
when the spindle is rotating, and a spring
permitting the parts to yield to such pressure,
substantially as described.

14. In a thread-winding machine,in combi-
nation, a divided spindle, mechanism where-
by one-half is reciprocated, a reciprocating
spool - carrier, and an upwardly -inclined
guideway, whereby thespool-carrier is caused
to approach from one side and below, where-
by the spool neither interferes with the di-
rect retreat of the carrier nor the carrier with
the dropping of the spool when wound, sub-
stantially as described.

15. In athread-winding machine, in combi-
nation, a spindle, a shttmg-knlfe, and mech-
anism whereby said knife is moved in a line
crosswise of the flange of the spool, substan-
tially as described. |

16, In athread-winding machine, in combi-
nation, a spindle, a shttlnfr-kmfe, a Kknife-
stock, and mechanism whereby said knife 1s
moved in a line crosswise of the flange of the
spool, said knife-stock being provided with a

‘recess in the plane of motion of the kniie

wherein the knife may be- ad;justed substan-
tially as deseribed.

17. In athread-winding machme in combi-
nation, a spindle having a speol-a,butment
slittin ﬂ'—kmfe, a finger whereby the thread
18 moved laterally, a hook and knife whereby
the thread is held and cut, and a member

‘whereby the thread is returned laterally in

front of the abutment substantially as de-
seribed.

18. In a thread- wmdmg machine, in combi-
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abutment on the spindle, an ejector whereby
the spool is ejected from the spindle, a knife
separate from the ejector,whereby the spooled
thread is severed from the unspooled thread,
and a member whereby the end of the un-
spooled thread is brought into position across
the end of the abutment to be clamped against
the same by the spool to be placed upon the
spindle, said member being mounted on the
ejector, substantially as described.

19. In athread-winding machine, in combi-
nation, a divided é‘»plﬂdl?, a spring -pressed
abutment upon each part thereof, and mech-
anism whereby one part of the spindle is
pressed toward the other part with a maxi-
mum of pressure when the spindle is not ro-
tating and a minimum of pressure when the

pmdle isrotating, substantially as described.

20. In a thread-wmdmﬂ' machine adapted
to wind a series of snools at once, in combi-
nation, a series of spindles, a transversely-ar-
ranged bar, as 40, guideways in the frame
wherein said bar slides transversely of the
spindles, a series of hooks carried by said bar,
a shaft, as 34, arranged transversely of the
SPmdles means whereby said shaft is rocked,
and a series of fingers upon said shaft, each
adapted to draw the thread over the spool—
flange 1nto position to be engaged by one of
said hooks, substantially as described.

21. In a thread- winding machine adapted
for winding a plurality of spools at once, 1n
combination, a series of spindles arranged ap-
proximately parallel with one another and
projecting in front of the main frame of the
machine, a seriesof hoppers arranged one be-
tween every two spindles, a series of sliding
hopper-bottoms, whereby the.spools are car-
ried transversely to the spindles, a slide ex-
tending transversely of the spindles, to which
all of sald hopper-bottoms are connected, and
means whereby saidslideis remproca,ted sub-
stantially as desceribed.

22. In a thread-winding machine addpted
for winding a series of Spools at once, 1n com-
bination, a series of spindles arranged - ap-
proximately parallel with one another and

projecting to the front of the main frame of
machine, the following slides having trans--

verse guideways in the main frame of the ma-
c¢hine, viz: the slide for carr ymﬂ' the series of
half- f:pmdles the slide for carrying the slit-
cutting knife,theslidefor eanymﬂ‘the ejector,

the slide for carrying the traversing bar, and
the followingslides havinglon n"ltudmal guide-
ways in the main frame Of the machme, Viz:

the slide for carrving the thread-securing
hook, the slide for carrying the mechanism

whereby the spools are conveyed from the |

hopper to the spindle, and the slide for carry-
ing the scrap-end cutter, substantially as de-
bcubed

23. In a thread-winding machine adapted
for winding a series of 5p0015 at once,in com-
bination, a series of spindles mmnwed ap-
prommately parallel with one anothel and

{ tion-cluteh,
wheel, and two adjustable stops whereby the

the machine, a traversing slide having guide-
ways transverse of the main frame of the ma-
chine, aslidesuperposed upon the same, mech-
anism whereby said last-mentioned slide is
moved In a direction longitudinally of the
main frame, and the series of thread-guides
mounted upon said last-mentioned slide, sub-
stantially as deseribed.

24. In a thread-winding machine, in combi-
nation, mechanism for completmﬂ* and chang-
ing the spools, the traverse screw-shaft, and

11
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mechamsm whereby the motion of I;he sald -

first-named mechanism is communicated to
thesaid shaft, whereby the thread-guide while
the spindle is at rest is moved to the end of
the short traverse by the rotation of said
screw-shaft, substantially as deseribed.

25, In a thread-winding machine adapted
to wind a plurality of spools at once, in com-
bination, the series of thread-guides, a rod
with which they are all connected, a cam actu-
ating sald rod to cause the retreat of the guides
from the spools, a ratchet-wheel eonneeted
with the said cam, a rocker, two pawls con-
nected with the opposite ends of the rocker,

and means wherebysaid rocker moves in uni-
son with the tlaverses whereby the ratchet
is actuated by one p&wl for the forward trav-
erse and the other pawl for the backward
traverse, substantially as described. -

26. Ina thread-winding machine, in combi-
nation, traversing meehamsm athread-guide,
a cam by which it 18 retreated'from the spool,
a friction-clutch mounted on the traversing
mechanism, a rod connected with said fric-
tion-cluteh, mechanism whereby the motion
of said rod actuates said cam, and an adjust-
able stop whereby the extent of motion of
sald rod 1s regulated, substantially as de-
sceribed.

27. In a thread-winding maehme in combi-
nation,traversing mechamsm, athr ead-wulde
a cam by which it is retreated from the spool,
a friction-cluteh mounted on the traversing
mechanism, a rod connected with said fric-
a rocker, two pawls, a ratchet-

extent of motion in both directions received
by said rod is regulated, substantially as de-
scribed.

28. In a thread-winding machine, in combi-
nation, the bed-plate K, the spindle-turning
shaft 151, the cam-shaft 1, the traverse screw-
shaft 69, the bearings of all of said shafts
mounted upon said bed-plate, the vertical
plate A, mounted upon the front edge of said

‘bed-plate, the spindle-shafts 2, having bear-
at right,

ings in the plate A and projecting
angles therethrough, substantially as de-
seribed, whereby the bearings of all said shafts
are mounted upon the same bed-plate.

29. In a thread-winding machine, in combi-
nation, a traverse screw-shaft, a nut perma-
nently engaging therewith,
frame, a cluteh adapted to cause the rotation
of said shaft in either direction, a shaper con-

a traversing -
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projecting to the front of the main frame of | nected with said clutech, a stud co-operating
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with sa1d shaper and connected to and mov-| own weight, means Whereby said first pawlis

ing in unison with the traverse-frame, a spool-
dismounting mechanism, a ' pulley whereby
the same is actuated, a pulley whereby the
traversing mechanism is actuated, a belt, a

belt-shifting mechanism, and mechanism con-
necting the traverse-frame with the belt-shift-

1ng mechanism, substantially as described.
30. In a thread-wmdmw machine, a bed-
plate K, a vertical plate A, mounted thereon,

‘provided with a front horizontally-extending

flange C, having guideways, a series of spin-
dle—shaftsQ having their bearings in the plate
A and proj ectmﬂ*a,t right angles tberethrough
above the ﬂange C, and the spool-conveyers
21 and the slide 23, mounted in said guide-
ways, substantially as described. .

31. In a thread-winding machine, in combi-
nation, a thread-winding mechanism and a
pulley for actuating the same, a mechanism

for completing and changing the spools and

a pulley foractuating the same, abelt todrive
said pulleysalternately, mechanism whereby
said belt is shifted from one of said pulleys
to the other, and vice versa, automatically, a
traverse-frame, a traverse screw-shaft, a nut
permanently engaging the same, a clutch

adapted to drive said shaft in either direc-
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tion, a shaper connected with said clutech, a
stid co-operating with the shaper, and means
whereby said stud 1s moved in unison with
the traverses, substantially as desecribed.

32. In a thread-winding machine, in combi-

nation, a thread-winding mechanism and a.

pulley for actuating the same, a mechanism

for completing and changing the spools and

a pulley for actuating the same, a belt to drive
said pulleys alternately, a traverse-irame,
a traverse screw-shaft, a clutch adapted to
drive said shaft in both directions, mechan-

ism wherebysaid clutch isshifted at the ends |

of the traverses,and thefollowing mechanism
whereby said belt is shifted from one pulley
to the other,and vice versa, viz: a belt-shifter,
a weight connected with the same, a pawl
whereby the belt-shifter is held 1n antago-
nism to said weight, means whereby said pawl
is tripped at the end of each winding oper-
ation,and mechanism whereby the belt-shifter
is returned into engagement with said pawl
at the commencement of each winding oper-
ation, substantially as deseribed.

33. In a thread-winding machine,in combi-
nation, a thread-winding mechanism and a
pulley for actuating the same, & mechanism
for completing and chanﬂ'mg the spools and

“a pulley for actuating the same, a belt to drive

said pulleys altemately, and the following
mechanism whereby said belt is shifted from

one pulley to the other, and vice versa, viz:
a belt-shifter, a slide upon which the belt-

shifter 1eclprocateq weights urging the belt-

shifter and slide respeetively in 0pposite di- |
rections, the latter overbalancing the former,

i pawl wheteby the belt-shifter is held in an-
tagonism to the slide-weight, a pawl whereby
the belt-shifter is held in a.ntdgonlsm to its

tripped atthe end of each winding operation,
means whereby the slide ‘is returned in an-
tagonism to its weight, and means wheraby

said second pawl 18 tripped at the commence-

ment of each winding opemtmn substantlally
as deseribed.

34. In a thread-wmdmtr machine, a shaft
connected both with the mechanism for re-
volving the spindles and with the mechanism
for producing the traverses, a sleeve mounted
loosely on said shaft connected with the
mechanism for completing and changing the

spools, means whereby said shaft and said

sleeve are actuated alternately, a fraverse
screw-shaft, a nut permanently enﬂ'a,ﬂ'infr the
same, and a clutech whereby sald sha,ft is
turned alternately in opposite directions,sub-
stantially as described.

35. In a thread-winding maehme, in combi-
nation, a stationary _fmme, a reciproeating
frame parallel thereto, a series of divided and
side-by-side spindles, means whereby thespin-
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dles are rotated, the bar 14, connected with

gaid reciprocating frame, and the cam by

which itisoperated, provided with a centrally-
flattened surface, whereby the pressure is re-
duced intermediate the mounting of the spool
and the operation of the knife, subst*mtmlly
as described.

36. In a thread-winding machine, in combi-

| nation, a series of divided and side-by-side

spindles, means whereby one division of said
spindlesis reciprocated relatively to the other,
spindle-rotating mechanism, a series of spool-

conveyers 21, and the following parts for op-

erating said conveyers, viz: the slide 23, trans-
versely of the spindles, the lever 24, the cam
29, and means for operating said cam, sub-
stantmlly as described. |

37. In a thread-winding machine, in combl-
nation, a series of divided and side-by-side

spindles, means whereby one division of said

spindlesisreciprocated relatively to the other,
spindle-rotating mechanism, aseriesof knives
29,aseries of longitudinally-sliding knife-bars
31, a series of arms 330, and the following

|. parts for operating. the same, viz: rock-shaft

340, arm 350, connecting—rod 06, cam 57, and
means Whereby sald cam is operﬂted substan—
tially as described.

38. In a thread- wmdmg machme in combi-
nation, a series of divided and Blde by-side

8pind-les, means whereby one division of said

spindles isreciprocated relatively to the other,
spindle-rotating mechanism, a series of eject-
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ors 26, a series of longitudinally-sliding bars |

27, a series of arms 25,and the following parts
by which the same are operated, viz: rock-
shaft 220, arm 221, connecting-rod 222, cam

223, and means whereby said cam is oper a,ted
subqta,utmlly as desecribed. |

39. In a thread-winding machine, in combi-
nation, a series of divided and side-by-side
spindles, means whereby one division of said

spindles ig reciprocated relatively to the other,

spindle-rotating mechanism, a series of oscil-
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lating fingers 33, and the following patts by
“hl(?h sald ﬁnﬂ'ers are operated, viz: rock-

shaft 34, arm 38 connecting-rod 37, cam 35, .

and means whereby sald cam is opemted sub-
stantially as described.

40. In a thread-winding machine, in combi-
nation, a series of dw1ded and mde-by side
Spmdles means whereby one division of said
spindles is reciprocated relatively to the other,

spindle-rotating mechanism, a series of hooks

59, and the following pmts by which said

hooks are operated, viz: slide 40, lever 41,

cam 42, and means whereby said cam is op-
erated, substan‘ually as described.
41. In a thread-winding machine, in combi-

‘mnation, a seriss of d1V1ded and side -by-side

bpmdles means whereby one division of said
spindlesisreciprocated relatively to the other,
spindle-rotating mechanism, the series of
knives 46, the series of kmfe-arms 47, and the
followmg parts by which the same are oper-
ated, viz: slide 49, lever 52, cam 233, and
means whereby said cam 18 opera,ted when the
spindles rotate, substantially as deseribed.
42. Ina thread-wmdmﬂ' machine, in combi-
nation, a series of dWlded and side-by-side

Spmdles means whereby one division of said

spindlesisreciprocated relatively to the other,
spindle-rotating mechanism,aseriesof thr ea,d
guides, a traversmn* frame carrying the same,
a nut 68 eanneeted therewith, a screw-shaft
69, and the following parts for 0perat1nﬂ' said -
serew -shatt, viz: gear 71, fast thereon, shaft

74, gears 72 and 73 turnin, o freely thereon and

r
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meshing with gear 71, and a cluteh 75,splined
to said shaft 74, substantially as described.

43. In athread-winding machine, in combi-
nation, a series of divided and side-by-side

' spindles, means whereby one division of said

spindlesisreciprocated relatively to the other,

‘spindle-rotating mechanism,a seriesof thread-

guides, slide 140, carrying the same, cam 145,
moving said slide, shaft 147 upon which said

cam is mounted, traversing mechanism, and.

means whereby said shaft 147 is moved at

| each traverse of the thread-n*mdes substan-
‘tially as deseribed.

44, In athread-winding machine, in eombi-
nation, a series of d1V1ded and side-by-side
spmdles, means whereby one division of sald
spindlesisreciprocated relatwely to theother,
spindle-rotating mechanism,aseries of thread-
guides, a scr ew-shaft whereby theyare caused
1:0 travel se, mechanism for finishing the spool
after Wmdlng, and the following parts where-

by the thread-guides are moved to the com-

mencement of the short traverse intermedi-

ate the winding operations, viz: the ratchet-
‘wheel 203, means whereby it is operatively

connected with the traverse-screw, the pawl
207, and means whereby it is operatively con-

nected with the said mechanism for finishing

the spool after winding, substantially as de-
scribed.

CHARLES HILL.

“Witnesses: *
- J. E. GREER,
FRED. KEMPER.
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