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UNITED STATES

PATENT OFFIGE

QHARLEb W HUBBARD OF BOSTON VIASSA(JHUbDTTq
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To all whon it maiy c?)noorn: |

Be it known that I, CaarrLes W. HUBBARD,
a citizen of the United States,.residing at Bos-
ton, in the county of Suffolk and State of
Massachusetts, have invented an Improve-
ment 1n Spinning and Winding Mechanism,
of which the following description, In con-

nection with the accompanying drawings, 1s

a specification, like characterson the dmwmws
representing like parts. |

My invention relates to Wmdmﬂ" mechan-
ism, and has for its object the provision of
- means for winding in acompact body a thread

mass ouilt up oontluuouslv from one end, so

that in use the thread or yarn is 1omoved

layer by layer from said end, or, in other

words, the traverse of the th’read 1S tmus'verse
to the axis as distinguished from the ordinary
wind, which is pa,mllel to the axis.

In the drawings, in which I have shown a

- preferred embodiment of my invention, Fig-

“ure 1 shows the same in front elevation, parts '

being broken away for illustration. Flg#Q 1S
an enlarﬁ'ed central vertical sectional view of
a portion of the mechanism. Fig. 2*°showsin
side elevation my system of _-1"u-uuiug a num-
ber of winding devices from one operating
mechanism. F10' 8 is asimilar sectional view
of a further portion of the mechanism, taken

on the line 8 3, Figs. 4 and 5. . F'ig. 4:15 a-bot--

tom plan view of the path-controller or cam-
plate.

presser -plate Kig. 6 1sa front elevation of
the parts shown in Kig. 5. ~
In a suitable frame A is Jourua,led a shaft

@, operated by cone-pulleys &' &, oouueoted by
a belt ¢°and driven by a pulley ot and belt &,

- the speed of the shaft ¢ being varied by any

convemeut means, as bV a usua,l shipper- fork '-
" On the shaft a 1S mountod a sleeve a',

drlven by a pulley ¢® and belt ¢’, and on this

sleeve or hollow shaft is mounted 2 bevel-
, adapt-

oear @, carrying an. eployoho oear ¢
ed to mesh with teeth &, provlded 111 the
shaft .
internal toothed gear or toothed ring a*, car-
ried by a bevol—o*ear a”, loosely - mounted on

- the hollow sha,ft a’ awamcst a oollar' ' and

‘adapted to mesh with a 1n1ou o, fast on a
vertical spindle- Suppmt . Iuolosmcr tho
spindle-support is a hollow Vertloa,l shafrt "

on which is mst a bevel-pinion o meshmo'_

with the gear ¢, and at the upper eud of said
- shaftis a homzoutal rotator or support
the thread mass, a felt covemno* @ belucr se-

carries 4

driven through the gears "
_d1reotlv bv tho belt o’ wh1le the Spmdle-sup-- '
_port o "is drweu by the belt &, (through ¢

Fig. 51s a transverse sectional view.
showing in top plan the winding member or .

obvious.
of gearing for changing the relative speed of

® for -

cured to the upper face thereof for providing

the required frictional surface for starting the
thread mass m. The rotator for convenience
flier or vertically-rotating member,

consisting of opposite flier-arms cﬁg, adapted
to engage pins ¢, Fig. 1, for rotating a hous-

ing ¢*, (shown best in Figs. 1 and 3,) which '

housing merely rests on tho rotator or thread
mass. |

From the foregoing description it WIII bo
seen that the thread support or. rotator ¢ is |

, @, and shaft a

16

“a" @ a”,)so that the rolative speeds there-

ﬁof may be varied with the utmost preoisiou
:SlmpIY by moving the belt-shifter o’

It is desirable to have as little motion, and

'heuoe as little wear, as possible between the

oear ¢ and the teeth ", and a,ooordlucrlv I

prefer to have the pulley% a* @ of the same
size and running at the same speed in the same

direotiou With such a construction the gears
Y and ¢” will rotate in unison. |
Tho relative sizes of the gears #° ¢* is such

with relation to the relatlvo sizes of the gears

-a,lﬁ o that the shaft ¢ and spindle-support

o are rotated at different speeds, the spindle-
support preferably being rotated faster than -
the shaft ¢", although the invention would not
be departod from if said. spindle-support ro-
tated slower than:said shatt. The relative
speed of said shaftand spindle-support can be

changed by merely shifting the belt ¢’ on the
cone-pulleys, for by this latter operation the
shatft ¢ will be wwen a faster or slower speed

than the gear ¢, such dlﬁoreuoe in speed be-
tween the shaft ¢ and gear @' o'iviuo' a dif-
ferential movement to the oear ¢, as will be
While I prefer “this arrauﬂ*ement

the spindle-support and vertical shaft ¢, Ido -
not wish to be limited thereto, as other de-

vices for accomplishing this end may be em- -
e | ployed without departing from the 11:1veutlou
Cooperating with the gear a” IS an |

At its upper end the spmdle-support cz 1S
prowded with a bayonet-slot ¢ to receive a

pin & , Pr o;|oot1uo" from the lower end of a

Spiudle a”, which extends upwardly, as re-
guired, according to the length of thread mass
which 1t is deswed to wind, thls bayonet-joint
arrangement being prov1ded for facilitating
the removal_ and handling .of large thread

masses when wound. Said spindle-supportis

also provided with suitable means for posi-
tively rotating certain portionsof the winding .-




mechanism, said means being herein shown for '

convenlence as a longitudinal groove o,
adapted to receive pins ¢, (see Figs. 3 and 5,)
carried for convenience by a sleeve ¢®, fast on
a presser-plate or winding member ¢*, which
1s of a size to be received in the housing «*.
Said winding member carries a toothed pinion
¢, which engages with a circular rack or inter-
nal gear ¢”, secured to the housing ¢*. This
Internal gear ¢® is narrow, so as to permit the
pinion @* also to engageasecond internal gear
or toothed ring ¢*,secured to the underside of a,
cam-plate or path-controller ¢®, which rotates
loosely within the housing ¢* and is shown in
detail in Figp. 4.

The gears ¢ ¢* have a different number of
teeth-—as, for instance, forty-five and forty-
four respectively—and as both of said gears
a” ¢* mesh with pinion ¢® it results that as
the gear ¢® completes one rotation the pinion
@ will thereby have transmitted to the gear
" an increment of rotation corresponding to
one tooth, thereby laying the successive loops
- of thread slightly forward of each other.

Thecam-plate ¢® hasan opening ¢*, through
which the thread may pass, and a cam-groove
"y in which travels a stud ¢%, projecting up-
wardly froma thread guide or button ¢*, whose
wings " extend into grooves ¢, formed in the
raaial slot ¢” of the winding member ", the
thread-opening of said thread-guide extend-
ing obliquely, so as to deliver the thread as
far from the center as possible. Above the
cam-plate ¢” is a protecting and retaining
cover-plate ¢, having a slot ¢ in alinement
with the thread-slot of the winding member
and retained in place by a ring ¢, secured to
the housing and also by an adjusting-nut ¢
on the threaded upper end ¢ of the sleeve ¢*,
which compels it to rotate with the winding
member ¢*.

In operation the first layer of thread or
yarn 1s started on the felt-covered support
¢”, over which the winding member ¢® is ro-
tated by the spindle ¢”, said winding member
and support ¢” being given a relative move-
ment corresponding to the twist to be put into
the yarn, and this can be varied to any extent
desired simply by shifting the belt ¢° on the
cone-pulleys. As the winding member de-
posits the yarn on the upper end of the grow-
ing thread mass the cam-plate or path-con-
troller is given ah increment or decrement of
movement according to the number of teeth
1n 1ts gear ™ compared with those in the gear
a”, thereby laying the successive heart-shaped
loops side by side with such compactness as
may be required for the purposes in hand.
By shifting the belt ¢® to the right, Fig. 1, the
speed of the inner shaft @ is decreased, there-
by increasing the speed of the presser-plate
with relation to the thread mass, and hence ac-
celerating the winding. By shifting the helt

@’ to the left the speed of the shaft ¢ is there-
by Increased, and hence the speed of the gears
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a”, @, spindle-shatt ¢, and winding-plate are
decreased with relation to the movement of
the thread mass, thercby winding or taking
up less thread. If it is desired to spin with-
out winding, the belt ¢* is shifted to such a
position as to cause the two gears «* «" and
their two shafts ¢ «" to rotate together.
The thread passes down through the slots @
¢~ and opening ¢* to the thread-guide o
and 1s delivered from the lower edge of the
latter directly against the thread mass, where
1t 1s held firmly against displacement by be-
ing pinched down hard under the plate or
winding member .

The flier-arms ¢* and thread mass travel at
the same speed, so that the latter cannot be
displaced or jogged out of shape by falling
against said arms, and all the winding mech-
anism 1s carried in one compact body retained
by the housing «¢*, which rises therewith as
the thread mass builds up, so that there is no
possibility of the parts getting out of adjust-
ment or separated and lost; but, on the con-
trary, when the thread mass has been wound
the winding mechanism is simply slipped off
from the spindle practically in one piece, as
1t were, and none of the oily and delicate parts
are exposed, but they are all retained out of
sight within the housing, so that they can
neither injure nor be injured.

When the thread mass is finished, the hous-
ing ¢ and its contained mechanism is slipped
off, the spindle is rotated so as to remove it
from 1ts bayonet-joint fastening in the spin-
dle-support ", suitable clamping devices are
applied to said spindle at the opposite ends of
the thread mass, and the latter and spindle
are transported for packing or use, the spin-
dle being subsequently removed.

By the construction above explained it is
practicable to wind a thread mass of almost
any length and size, and aiso any degree of
twist may be given thereto.

The operating mechanism (shown in detail
best in Figs. 1and 2) is compact and provides
means for adjusting the winding with extreme
accuracy to different sizes of yarns. The
leading advantage thereof, however, is to per-
mit a series of thread masses to be wound at
the same time from the same driving-shaft,
(it being understood that the belts ¢ ¢ arc
both operated from the same main shaft,) for,
as will be evident from Figs. 2, 2" the shafts
@ @' can continue indefinitely to the right and
as many winding mechanisms 1 2 8 4 as de-
sired may be connected therewith, it heing
merely necessary to secure in place on the
hollow shaft & gears ¢ and ¢ for each wind-
ing mechanism.  Were it not for this or an
equlvalent construction it will be evident that
each winding mechanism would have to he
separately belted or geared to a counter-shaft
or main driving-shaft, which would render
the apparatus impracticable for general fac-
tory use under the conditions commonly prey-
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alent in modern factories.

can be quickly adjusted to any specml require-
ments, and the ‘adjustment of one adjusts all,

because the adjustment takes place sunply by
shifting the belt—sh1pper' a’.

My mechamsm is readily ada,ptable for use

i other arrangements —such, for instance, as
1s shown in my copending application, 'Serial
No. 163,483, filed June 29, 1903.
plication I have claimed generically.the fea-
ture of driving the parts at different speeds,
having a codperating cam-plate and winding

member, using the flier as a driving means,

having a heart-shaped cam-plate on the wind-
1ng member, &c., and therefore do not claim
these features herein. I wish it understood,
however, that I do not restrict myv present in-
vention to the mechanism herein .shown, In-
asmuch as many changes In form, arrange-
ment, and combination of parts may be re-
sorted to without departing from the Spu'lt
and scope of the invention.
- Having described my invention, what I
claim, and desn“e to secure by Letters Patent,
18— ~

1. In amachine of the kind described, Wmd-
ing mechanism, for winding a thread mass,
1nclud1n0' flier-arms, and means for rotating
the thread mass and said flier-arms in unison.

2. In a machine of the kind described, a
flier having at its base a support for the thread
mass, & winding member, means to rotate it,
and a cam- plate for controllmo" the path’ of

the delivery of the thread to smd thread mass.”
3. In a machine of the kind described, a

support for the thread mass, winding mech-'
anism 1ncluding a winding-plate and a cam- -

plate for winding the thread on one end of
said mass,means for rotating said support with

relation to sald winding mechanism for put-

ting twist info the thread asit is being wound,
and means for varying the amount of twist.

4. In a machine of the kind described, a
support for the thread mass, a winding mem-
ber and cam-plate for lavmo' the thread in
transverse layers at one end of the mass, means
for giving different speeds of rotation to said
support and said winding member, and means
for varying the speed of one thereof with re-
lation to the other. '

5. In amachine of the kind descrlbed 2, Sup-
port: for the thread mass, a winding member
-~ and path-controller, and a housing containing
sald member and controller for winding the
thread in .transverse layers at one end of
sald mass, sald housing and its contained
mechanism being bodily Iemovable

6. Inamachineof the kind described, a sup-
portfor the thread mass, mechanismfor depos-
1ting the thread in transverse layers at one end
of said thread mass, and gearing for operat-
ing said mechanism, said mechanism being
bodily removable from the thread mass when
the latter has been wound.

_ Moreover, by my
invention the entire series of winding devices

In said ap-

7. In a machine of the kind described, a
winding member, a path-contreller, a housing
containing said parts, means codperating

therewith for protecting said contained parts,

and operating mechanism.

8. In a machine of the kind described, asup-
port for the thread mass,mechanism for depos— -

1ting the thread on said thread mass, means for
operating the same, aspindle passing through

the same and th-r'ough the thread mass, and
means for detachably connecting said spindle

with sald operating means for transmitting

movement from the latter to said mechanism.

9. Inamachineof the kind described, a sup-

port for engaging the thread mass at one end, .

mechanism for engaging the thread mass at
the other end and depos1t1ncr the thread, and
means including a spindle and ﬂler—a,rms ex-

tending lonﬁ'ltudmallv of the thread mass for

poswwelv moving sald mechanism.

- 10. Inamachineof the kind described,asup-
port for the thread mass, a coaxial spindle, a
‘winding member for operating on one end of
the thread mass, a path -controller for con- ..

trolling the path of delivery of the thread,
and gearing between sald winding member
and pa,th—controller for giving them d1ﬂ?erent

relative movements.

11. Inamachineofthe kind deseribed,asup-

port for the thread mass, a coaxial spindle, a
winding member for operating on one end of -

the thread mass, a path-controller for con-

trolling the path of delivery of the thread, a

pinion revolving with one of said parts, means

for rotating said pinion, and. a gear carried
by the other of said parts and in mesh with
sald pinion for driving its part at a different

speed from said other part.
12. In a machine of the kind descmbed ,

winding member for winding thread on one
end of a thread mass, a cam-plate for con-.

trolling the path of the thread, a pinion car-

| ried by one of said parts, means for rotating
the part carrying said pinion,.independent
means for rotating said pinion, and a gear on-

sald other part for communicating motion

thereto from said pinion.

13. In a machine of the kind desc,rlbed a
WlIld]IZlU' member, means for positively rotat-

ing it, a pinion carried thereby, means for

rotating said pmlon a cam-plate, and means
driven bv said pinion for rotating said cam-

plate at a dlﬂ'erent speed from . said winding

member.

14. In'a machme of the kmd described, a

winding member having aradial slot, a thread-
guide traveling therem and means for re-

_01proca,t1n0' sald thread-—o*ulde sald thread-

cuilde having a thread-opening having de-

liverv at 1ts lower end farther from the cen-
ter of said winding member than its entrance
end.

15. In a machine of the kind described, |
wmdmw mechanism including a rotatable

| winding member, a,.cam—plate thereon, a

I -
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cover-plate, and a housing inclosing all of
sald mentioned parts.

16. In-a machine of the kind described, a
rotatable winding member, a cam - pla,te
thereon, means tor re]atwe]y rotating said
two members, a cover-plate, and means for
adjustably holdmcr sald parts in position.

17. In a machine of the kind described, a
support for the thread mass, means for lavmcr
the thread operating on one end of the thread
mass, and driving mechanism for said parts,
1nc]ud1ncr a hollow shaft, a second shaft within
the same, a gear fast-on said hollow shaft, a
‘pinion carried by said gear and in driven con-
nection with second said shaft, means connect-
ing sald gear with one of said | 1rst- mentioned
" parts, and means connecting said pinion with
the other of said first- mentloned parts, for
respectively driving the same.

18. In a machine of the kind deseribed, a
support for the thread mass, thread-laying
means operating on one end of the thread mass,
and driving mechanism for said parts, includ-

ing a hollow shaft, a second shaft within the.

same, a gear fast on said hollow shaft, a pinion
carried bsf said gear and in driven connectlon
with said second shaft, a gear in mesh with
sald first-mentioned gear for driving said sup-
port, a spindle connected to said winding
mechamsm and gearing between said splndle
and pinion for dmvmo the spindle by the latter.

19. In a machine of the kind described, a
support for the thread mass, a spindle, thread-
laying means connected with said spindle, a
gear rotating with said support, a second gear
rotating with said spindle, a hollow c;hatt, 3]
gear thereon 1n mesh with said first- mentioned
gear, a gear loose on said hollow shaft, in mesh
with said spindie - gear, an mdependently—
driven shaft within said hollow shaft, and a
pinion driven by said inner shaft and drwm{r
sald loose gear.
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20. In a machine of the kind deseribed. a
plurality of winding mechanisms, each includ-
ing a winding member, a path- contr oller for
controllmo the path of delivery of the thread,
and means for og1ving a relative rotation to Lhe
thread mass, Wmdm o n’wml)u'., and path-con-
troller, and concentuca]lv ranged driving-
shafts for all of said mndm o mechanisms.

21. In a machine of the lund described, a
plurality of winding mechanisms, each having
two parts rotating about the same axis and a
single speed- .;1(1]11:31311]@ device for all of said
wmdmo" mechanisms, provided with means for
SImultaneouqlV changing the relative speeds
of rotation of said respective rotating parts
of all of said winding mechanisms.

99. In a machine of the kind described, a
plurality of winding mechanisms, each havine
two rotating parts, and a hollow shaft peared
to one of said parts and another shaft carried
within said hollow shaft geared to the other
of said parts.

23. In a machine of the kind described,
winding mechanism for winding a thr cad
mass, said mechanism having two rotatinge
parts, operating-gears therefor, mounted con-
centrically, and means for 10L¢1Lmo sald gears.

924. In a machine of the kind descr thed,
winding mechanism for winding a thread
mass S.-,ud 11’18011%111‘%]]1 having two parts rotat-
Ing a,bout the same axis, operating-gears there-
_J[or means for 1'omt11’10' one of said oears, ab
a hixed speed, 10mtmu means for the other
gear and means for varying the speed of rota-
tion thereof.

Intestimony whereof I have sioned my name
to this specification in the presence of two sub-
scribing witnesses.,

CHARLES W. HUBBARD.

Witnesses:

(reo. H. Maxwery,
J. Krien Tan.
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