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To all whom it may concern: »
Beit known that I, Cuarres W. HussarD,
a citizen of the United States, residing in Bos-

ton, in the county of Suffolk and State of Mas-.

sachusetts, have invented an Improvement in
Winding Apparatus, of which the following
descrlptlon in connection with the accompany-
ing drawings, is a specification, like letters on
t;he drawings representing like parts.

My presentinvention is animprovement on
the general form of apparatus shown and de-
seribed in my application, Serial No. 163,483,
filed June 29, 1908, the improvements relat-
ing more particularly to means for simplify-
ing the .apparatus so as to wind or lay the
thread -or yarn with an even tension and also
facilitate the convenience and Qpeed of opera-
tion.

In building the thlea,d mass by laying suc-
cessive loops in the general arrangement as
set forth more in detail in my aforesaid ap-
plication it is obvious that if the thread is
delivered with constant speed to a uniformly-
moving thread mass or winding apparatus
the thread will be under greater tension when
beinglaid adjacent the periphery of the thread
mass than when beinglaid adjacent the center,
as greater travel takes place at the periphery
than at the center, and hence if no provision is
made tor either changing the relative speed of
movementor the speed of delivery as the wind-
ing approaches or recedes from the center of
the thread mass there will be undue tension on
thethreadatthe peripheryand undueslackness
at the center, thereby producing defective re-
sults, especially in the twisting, and accord-
ingly. I have devised means for avoiding the
above objections and securing uniform ten-
sion at all times, and in connection therewith
1 provide means for avoiding the necessity of
welghting the thread mass in order to secure
properly compact and regular winding, and
also means permitting the quick threading and
starting of a new threadin theapparatus upon
the breaking or completion of winding of the
previous thread. These and further features
of the inventionand various advantagesthere-
of will be pointed out in the course of the fol-
lowing description, reference being had to the
accompanying drawings, in which I have
shown a preferred embodimentthereof, thein-
vention being further defined in the appended
claims, also for ming a part o’r this specifica-
tion.

Figure 11is a central vertical sectional view
ofa suﬂiment portion of the apparatus to make

the invention clearly understood. -Fig. 2 is
a top plan view thereof, the thtead—aulde be~
ing in its outward position. Fig. 3 is a bot-
tom plan view of the thread laymfr or wind-
ing members removed from the rest of the
apparatus.

Forenabling my invention to be fully under-.
stood I have shown the same as adapted both
to wind and spin and for this purpose have
shown means for producing the three relative-
movements necessary for accomplishing both
of these results—-viz., means for rotating the
thread mass, means for rotating the Wmdmcr
member with relation thereto, and means for
moving a path-controller with relation to said
Wlndmcr member, and it will be understood
that the relative movements of these parts
may be varied according to the degree of
twist or the compactness of the thread 0ass -
and order of laying of the loops desired in any
given case. While the general results may-
be accomplished simply by a relative move-
ment, it is preferable that each part shall
have a positive movement of its own.

The means for rotating the thread mass
comprises a rotator in the shape of a flier a,
whose arms «' carry at thelr upper ends a
circular flange or housing o°, constituting a
thread-mass support for retdlnmo and start-
ing the thread mass, and the means for build-
ing' up or depositing and laying the thread
cormprises a winding member in the form of a

.disk ¢*, having a radial slot ¢*, in which trav-.

els a thread-guide *, said thread-gunide having
ldateral ribs Which arereceivedin groovesinthe.
wallsof theslot¢®. Beneath this plate or wind-
1n0" member is a path-controller or cam-plate
a’, having. a heart-shaped cam for laying the
thread in-the proper form of loops tor com-.
pact winding, said winding means ¢® &° being
held in proper pOSlthIl for relatively rotatmO'
on the ledge &', projecting from the lower
inner edoe of the rotator-flange a’. These
several parts are 1espect1vely rotated by hol-
low shafbs a & ¢, journaled . in the frame,

the shaft ¢" being rotated by a gear ¢ whlch~
has mounted thex eon, so as to turn about its
own axis, a pinion ¢®.~ This pinion is mount-.
ed eccentrically to the axis of the gear ¢, as
plainly seen in Fig. 1, and is capable of ro-
tation about its own axis independently of
the rotation of the gear ¢. Said gear o

meshes with two gears ¢ and ¢" on the shafts
& and ¢, respectively, said gears &* and "
having a different number of teeth. . ‘

The shaft ¢® has fast thereto and is driven
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by a gear ¢”. The gears ¢ and ¢'° may be
of the same or of different sizes and may be
rotated at different relative speeds by any
suitable means, as, for example, by means of
gears ¢' ¢, fast on shafts ¢® ¢, respectively,
which shafts are driven by any suitable driv-
ing mechanism. (Not shown.) The shaft o
carries at its upper end a rotator or flier «.
The shaft ¢’ carries at its upper end an arm a*,
engaging the path-controller ¢° at ¢®, and the
shaft o engages the winding member ¢ at
a®. The gears ¢” and ¢ are preferably ro-
tated in the same direction, but at different
“speeds, and in such case the winding member
@ and the flier or rotator « will rotate in the
same direction, but at different speeds.

Since the gear ", which carries the pinion
@”, is rotating at a different speed from the
gear «” and sinee the gear « rotates with
the gear ¢, it will follow that the gear o®
will be turned about its axis during its move-
ment around the axis of the gear ¢*, and as
the gears ¢" and ¢” have a different number
of teeth the shaft ¢’ will gradually either fall
behind or advance ahead of the shatt «*, such
‘movement being just sufficient to give the
necessary increment or decrement to the sue-
cessive loops of threads.

The means for providing uniform tension
of thread-delivery, already alluded to, may
be provided in various ways; but for com-
pactness and simplicity of arrangement, as
well as to permit the thread-delivery to take
place at the bottom of the thread mass, T
have arranged an.arm ¢*, projecting from a
hub ¢”, mounted to slide longitudinally on
the shaft ¢ and cansed to rise and fall in
unison with the movement of the path-con-
troller ¢’ by means of a cam &, fast on the
upper end of the path-controller shaft .

“Since the shafts ¢’ and ¢ have a different
speed relative to each other, it will be obvious
that the hub ¢ will be gradually raised by the
cam ¢” until the limit of its upward movement
is reached, and then said hub will descend by
its own weight, thus giving an up-and-down
movement to the arm ¢*.  This up-and-down
movement corresponds exactly with the in-
and-out movement of the thread-guide, and
thus the thread is maintained under an even
tension. : -

The thread ¢ passes up through the hollow
shatt ¢' and out through an opening ¢ there-
in, thence under the free end of the arm «*,
as indicated at ¢®, to the thread-guide ¢, by
which it is laid on the under side of the thread
mass, the latter being caused thereby to gradu-
ally rise as the thread mass builds up. ’

In order to cause.the thread mass to turn
with the rotator, suitable friction devices are
provided, being herein shown as curved fins
of ‘inwardly-projecting wings ¢, secured to
the inner wall of the housing «*. A shoulder
" is provided for receiving an inclosing can

a”, if desired, for directing and receiving the
upwardly-moving thread mass.

By having the thread delivered at the under
side of the thread mass and providing the
frictional devices and the various construc-
tional details explained T am enabled to wind
a compact cylindrical thread mass without
superimposed weights or other retaining and
compressingdevices. For further facilitating
this object, as well as securing other advan-
tages, I have provided the following means
for yieldingly retaining the thread-gunide «°
in position. As herein illustrated,said thread-
guide has a stud or depending lip o, whicl is
adapted to engage the edge of. the heart-shaped
opening ™ of the path-controller «", and said
stud is maintained in engagement with the
edge of said heart-shaped opening by a spring
a®,which occupiesa groove «* in the winding
member ¢’ and abuts at one end against one
end of said groove and at the other end en-
gages the thread-guide «’. TFor retaining the
spring in position I provide a tube «*, which
issecured to the thread-guide and receives one
end of said spring, as best shown in Fig. 1.
By reason of this construction a new thread
or broken thread may instantly be started on
the under side of the thread mass, all that
the operator is required to do being simply to
shove the thread-guide back to the center and
then insert the thread end upwardly through

“the thread-opening in said guide and then let

go of the thread-guide, whereupon the up-
wardly-projecting end of the thread will he
instantly caught and held frictionally between
the bottom of the thread mass and the top of
the winding member «®.

Besides permitting the threading of the ma-
chine at the bottom of the thread mass the
spring arrangement above explained permits
a simple cam-plate or path-controller «*, and
also avoids the friction and possible catching,
&e., of the thread-guide as constructed in my
before-mentioned copending applications. In
order to further facilitate the threading of the
apparatus, the hollow shaft « is provided
with a directing-surface ¢ at its upper end for
directing the thread end outwardly through
the opening «”, said surface being herein
shown as provided at the lower end of a pluy
«”, closing the upper end of the shaft.

In practice the thread mass is permitted to
build up to a considerable length and is then
separated into such sizes of thread mass as
desired simply by inserting a suitable flat
knife, so as to pry off or sever the upper por-
tion of the thread mass from the lower por-
tion, and the winding then continues, con-
stantly pushing up the superimposed portion
of the thread mass. The resistance of the

curved wings «™ takes the place of a weight
and effects a firm compact winding, while at
the same time it compels the thread mass to
rotate properly.
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The speed of winding depends upon the

relative rotation between the winding mem- .

ber or plate ¢® and the thread mass, and the
amount of twist depends upon the number of
-revolutions of the winding member during
the winding of a given length of thread, so
that in order to increase the amount of twist
it is necessary to bring the.speeds of rota-
tion of the winding member and- the thread
mass more nearly in unison, there being noth-
ing but twist and no winding when both ro-
tate together and the least twist when the

Wlndan‘ member approaches a stationary con-

dition.

The thread mass and winding member ro-
tate with an unvarying difference in speed—
that is to say, although the speed of opera-
tion of the machine may be varied to suit dif-
ferent kinds of work the speed of the wind-
ing member. relative to the thread mass is
maintained at a constant ratio for any given
work,

As the thread-dulde is reciprocated back
and forth by the heart shaped cam for lavmd

the successive loops, the tension-evener rises .

and falls, permitting the thread to be delivered
faster to the thread mass as the thread-guide
moves outward and slower as the thread-guide
moves inward, it ‘being understood that the
thread is required to pass with uniform speed
along the hollow shaft &, (or such other
- means as may be provided for conveying or
~ delivering the thread,) the movement between
that point and the thread mass varying as the
speed of the thread .consumption varies, so
that the thread will escape from said hollow
shaft with the same speed irrespective -of
whether it is being laid near the center or
near the circumference of the thread, and in
order to have the winding means and thread
mass rotate constantly with the same relative
speed I have interposed the slackening and

tightening device which takes up the thread-
as it is being deposited toward the center and.

gives out or releases the thread as the latter
1s being deposited toward the circumference.

1f the thread breaks, the operator simply
takes hold of the under side of the thread-
guide and pushes the same inwardly to the

center beneath the hollow center of thethread

mass, being thereby enabled to insert the
thread quickly up through the hole in the
thread-guide, and upon releasing the latter
the projecting upper end of the thread is im-
mediately caught and held between the thread
mass and pla’oe or winding member ¢* while
the winding continues.

If the thread escapes from the .delivery-
shaft ¢, it is readily inserted because of the
directing shoulder or surface .

By reason of the epicyclic gearing.and vari-

.able driving thereof. all the desired changes

in relative motions above mentioned may be
readily secured.
T am aware that the main featm es of m3

.inventionare capable of various emhodiments, |

all within the spirit and scope of my inven-
tion, and accordingly it will be observed that
certain of my claims are broad, while others
of the claims are intendéd to cover the more
specific details of the preferred embodiment
of my invention, which I have herein shown‘
and set forth in detail.

Certain of the features. herein shown but
not elaimed are duly claimed in my aforesaid
copending application.

Having described my invention, What I
claim as new, and desire to secure by Letters
Patent, is—

1. In a machine of the kind de@cnbed a

winding member for winding a thread mass in
layers extending transversely of the axis of

said thread mass, means for rotating said
thread mass and said winding member at an
unvarying difference in speed, and means for -
maintaining the sarme tension of thread deliv-
ery at all points in the laying of ‘the thread.:

9. In a machine of the kind described,
winding mechanism including means for de-
hvermd a continuous thread for building up
a thread mass, means: for traversing said de-
livery means transversely of the axis of the
thread mass, means for rotating the thread.
mass ata constant speed, and means for main-

“taining said thread under an even tension as

it is delivered to said thread mass.

3. In a machine of the kind described,
winding me¢hanism for winding a thread mass
in layers extending transversely of the axis.
of the thread mass, inciuding means for de-

positing the thread in loops, and means for

varying the feed of said thread for different
portions of -the loops for maintaining a uni-
form tension.

4. In.a machine of the kmd described, a -
winding member for winding a thread mass in
layers extending transversely of the axis of
the thread mass, mechanism for rotating said
thread massand said winding member, includ- .
ing means for maintaining the speed of said -
winding member.relative to the speed of said
thread mass.at a constant ratio irrespective
of the variations in speed.thereof, and means .
for maintaining the thread dehvex y at a- uni~
form tension. .

5. Inamachineof the kmd described, means
for delivering the thread to be wounrd, a wind-
ing member For winding the thread in layers.
composed of loops extondln(r toward the cen-.
ter, mechanism for rotating sald winding mem-
ber and said thread mass With a constant dif-
ference of speed, and means codperating with ..
said winding member for bringing a ¢onstant
and ‘uniform pull on said thread.

6. Inamachine of the'kind described, means -
for-delivering thread to be wound, a Wmdmw :
member for Windmov the thread inlayers cOm-i
posed of. loops extendmw toward the center,
and ‘means- codperating with said winding
member for. bringing a constant and uniform
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pull on said thread, said means consisting of
a tension-evener movable toward and from
said winding member.

7. Inamachine of thekind described, means
for winding thread inlayers extending across
the end of the thread mass, and tension-even-
ing means for delivering the thread with a
uniform tension irrespective of the speed of
winding movement thereof.

8. In a machine of the kind described, a
winding member, for winding thread on the
bottom end of a thread mdss, means for rela-
tively rotating said thread mass and winding
member, a thread-guide, means for traversin Q
said thread-guide acrossthe end of said thread
mass, and means for maintaining the thread
delivery at a uniform tension.

9. In a machine of the kind described, a
winding member, for winding thread on the
bottom end of a thread mass, means for rela-
tively rotating said thread mass and winding
member, a thread-guide, means for traversing
_ said thread-guide across the end of said thread
mass, a hollow shaft through which the thread
is delivered, and means for varying the speed
of delivery from said shatt tosaid thread mass.

10. In a machine of the kind described, a
- winding member for laying thread in loops
across one end of a thread mass, mechanism
for relatively rotating said thread mass and
winding member, including a hollow shaft
through which the thread is delivered to said
winding member; a tension-arm engaging said
thread, and means for moving said arm for
varying the speed of thread delivery to said
thread mass and securing a unitform tension.

11. In a machine of the kind described,
means for supporting a thread mass, a thread-
- guide, and means for traversing the same
across one end of the thread mass, actuating
mechanism for relatively rotating said thread
mass and thread - guide, including a hollow
shatt through which the thread is delivered to
said thread-guide, atension-arm engaging said
thread, and means for moving said arm to re-
tard the delivery of thread as the thread-guide
is moving toward the center and to permit a
freer thread delivery as the thread-guide is
moving away from the center.

12. Inamachine of the kind described, sup-
porting means for engaging and rotating a
thread mass, a winding member beneath the
thread mass for laying the thread across the
lower end thereof, and a hollow shaft for de-
livering thread to said winding member.

13. Inamachine of the kind described, sup-
porting means for engaging and rotating the
thread mass, a winding member for laying the
thread across the lower end of said thread
mass, a hollow shaft provided with a lateral
-opening for delivering thread to said winding
member, and a deflecting shoulder or surface
in said shaft for deflecting the thread through
said opening.

14. Inamachine of the kind described, sup-

porting means for a thread mass, means for
laying the thread in layers extending trans-
versely of the bottom end of said thread mass,
operating mechanism therefor, and means for
feeding the thread trom helow.

15. Inamachine of the kind deseribed, sup-
porting means for a thread mass, means for
laying the thread in layers extending trans-
versely of the bottom end of said thread mass,
operating mechanism thercfor, and means for
feeding the thread from below, including a
hollow shatt extending concentrically of said
operating mechanism.

16. Inamachine of the kind deseribed, sup-
porting means for a thread mass, means includ-
ing a transversely-moving thread-guide for
laying the thread in layers extending trans-
versely of the bottom end of said thread mass,
operating mechanism therefor, and means for
teeding the thread from below, said thread-
guide being movable ont of winding position
for being threaded whenever required.

17. In a machine of the kind described, a
thread-guide for laying thread in loops ex-
tending transversely of one end of a thread
mass, a path-controller for determining the
traverse of said thread-guide, yielding means
for normally holding said thread-guide nnder
the control of said path-controller, said thread-
guide being movable at will out of winding
position permitting the same to be threadad.

18. In a machine of the kind deseribed, a
winding member for engaging the lower end
of a thread mass, including a thr ad-guide,
means for traversing said thread-guide across
the end of said thread mass, actuating mech-
anism for relatively rotating said winding
member and said traversing means, said mech-
anism comprising concentrically - arranged
shafts and gearing extending below the bhe-
fore-mentioned parts.

19. In a machine of the kind deseribed, a
winding member for engaging the lower end
of a thread mass, including a thread-guide for
laying the thread across said lower end, and
friction means for retarding the upward move-
ment of said thread mass, and cause compact
winding.

20. In a machine of the kind described, a
winding member for engaging the lower end
of a thread mass, including a thread-guide for
laying the thread across said lower end, and
friction means having an inwardly-curved
surface for crowding against the thread mass
and retarding the upward movement thercof.

21. In a machine of the kind described, a
rotator for supporting and rotating a thread
mass, and means for laying the thread in trans-
verse loopsacross the lower end of said thread
mass, said rotator being provided with fric-
tion-surfaces for engaging the thread mass
while permitting the latter yicldingly to rise
as the thread mass builds up.

22. In a machine of the kind described,
means for laying the thread across the hottom
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end of a thread mass, and means for holding
the thread mass yieldingly down upon said
means. . ‘

23. In a machine of ‘the kind described, a
rotator, a winding member, a path-controller,
and means for operating the same, including
concentric shafts for each of the -aforesaid
parts, and gearing connected with said sev-
eral shafts for rotating the same at different
relative speeds. '

24. In a machine of the kind described,
means for laying the thread in transverse
layers across one end of the thread mass, in-

cluding relatively rotating members adjacent
the periphery of the thread mass, and means
for preventing the thread from getting caught
or dragged between said relatively rotating
members. .

In testimony whereof I have signed my name
to thisspecification in the presence of two sub-
scribing witnesses. ‘

CHARLES W. HUBBARD.

Witnesses:
Gro. H. MAXWELL,
J. Eruer TARR.




