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1 and so that the rotation of the mandrel B will
be imparted to the spool D. The spindle C is

To all whom it may concern:
Beit known that I, CHARLES F. BOSWORTH,

~of Milford, 10 the county of New Haven and

State of Connecticut, have invented a new Im-
provement in Machines for Winding Thread
npon Spools; and I do hereby declare the fol-
lowing, when taken in connection with accoms-
panying drawings and the letters of reference
marked thereon, to be a full, clear, and exact

description of the same, and which said draw-

mes constitute part of ‘rhls S[}eLlﬁCthIOIl, and

represent, 1—

Kigure 1, a top or plan view of the machine;
Kig. l*ﬂL the spoel Fig.2,an end viewof the ma_-
chine; Kigs, 3 and 4, rear viewsof. the machine,

‘lustrating different positions of the parts in

shifting the cluteh on the leading-serew, the
shipper-latch being removed from Fig.4; Fig.
9, alongitudinal section of the.machinethrough
the leading-screw; If1g. 6, a4 transverse section
of the machine on linez w, indicated in Itig. 1;
Fig., 7, a transverse se(*tlon of the m‘whme 011
line z 2 2y indicated 1n IFig. 1,

This invention relates to an improvement i In
machines for winding thread upon spools, com-
monly called “spooling-muachines,” the inven-
tion Delng particolarly adapted to winding
spools or bobbius for sewing-machine shuttles,
but applicable to winding other spools, and
parts of the invention applicable to other pur-
poses than spooling-machines, the object of the
invention being the construction of a simple
and auntomatic machine which will regularly
and evenly lay the thread upon the spool, and
in a positive and predetermined quantity; and
16 consists in the construction of the machine
and combination of elements, as hereinafter
described, and more particularly recited in the
¢laims.

A 15 the bed-plate on which the mechanism
is arranged.

I isthe driven mandrel, arranﬂed In suitable
bearings, B/, and so as to revoly efredy therein;

B2, the pulley through which revolution is im-_

parted to the mandrel by the application of
power thereto through a band running on the
palley in the usual manner of communicating

power.
In axial line Wlth the mandrel B is an ad-

so justable spindle, C, arranged in a bearing, ¢/,

and coustructed to.center one end of the SpO{)l
D while theother isengaged in the mandrel B,

I

I with the sleeve.

* * . u . ")
lines, Fig.2.

(N0 model.} -

| — T

made adjustable by a spring-pressure, as seen

i Fig. 1, broken lmes, for the introduction or

removal of the spool. As hererepresented,the
spool is construeted, as seen in If1g, 13, with a
central projection, «, at each end to enter a
corresponding center in the mandrel and spin-
dle, so as to insure the proper centering of the

spool.

K is a 1e‘1(11no*-screw formed on a shaft, E,

arranged parallel to the axis of the mandrel
and spindle B C, and supported in suitable

bearings, prefer 1b13 on centers, as seen in Fig.

. The leading-serew I moves the guide for

carrying the thread, as hereinafter described.

For this purpose it 1s necessary to impart to

the leading-screw a revolution in one direetion

while the guide is traveling from one eund of
the spool, and to reverse that revolution when
the guide isreturning. Toimpart thisrotation
to the leading-screw I arrange two pulleys, If
I/, on the shaft, or so as to revolve concentric
with it, and preferably grooved and in the re-
lation to the pulley B? as shown, so that the
same band which drives the pulley B? shall
drive the two pulleys If I/——that 1s to say, one
run of the belt passes, say, over the top of the
pulley I, down around the palley B2 up and
over the other pulley, If'—or so that the two
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runs of the belt come upon the same side of

the two pulleys Fand I/, as indicatedin broken
Thusone pulley, I, will bedriven
In one direction, as indicated by the arrow,
Iig. 1, and the other pulley, I/, in the opposite
direction, as also indicated by an arrow. On
the shaft between these two pulleysis a cluteh-
disk, G, as seen in Ifig. 5. 1t is attached or
made a part of a sleeve, G/, ou the shaft I,
and so as to be moved mtllm the recess 1 t’lL,
two pulleys to engage either one or the other
of the pulleys, the face of the disk being con-
structed with recesses to engage corresponding
projectionson the respective pulleys,soastoen-
gage one or the other, according to which it is
broughtintoconnection with., It maybeadisk
or any suitable clutching mechanism, where-
by either of the pulleys may be engaged with
the sleeve G/, The sleeve G’ is splined to the
shaft &’ in the usual manner for splining such
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clutch-sleeves, so that the shaft will revolve

Hence the revolution of the



shaft B/ will be in one direction when engaged ] correspondingly move the bar %, and with 1t

with one pulley and in the opposite direction
when engaged with the other.

On the leading-screw is a nut, H, which 1s
¢ gunided so as to be moved by the screw in one
direction when the screw revolves one way,
and in the opposite direction when the revo-
lution of the screw 1s reversed.

Between the leading-screw and the spool 1s

10 a shaft, L, on which is a sleeve, L/, arranged

to move longitudinally thereon, and prevented
from rotation by a spline, b, or otherwise.
Thissleeve I/ carries an arm, L%, which extends
forward over the spool, as seen in Figs. 1, 2,

rc and 6, and on the reverse side the sleeve is

constructed with a segment-shaped arm, L7
which extends into a slotin the nut H, as seen
in Figs. 1 and 6, and so that as the nut trav-
erses the leading-screw. it moves the arm I?

20 accordingly.

The thread to be wound is brought to the
machine from the spool through a tension de-
vice, M, thence led throungh an eye, d, in the
arm L2 to the spool, and made fast to the spool.

25 The revolution of the spool,asbefore described,

will draw the thread through the arm onto the
spool. The thread of the leading-screw cor-
responds to the thread to be wound upon the
spool—that is to say, so that the revolution ot

30 the leading-screw will canse the arm L~ to

travel over the surface of the spool as fast as
the thread i1s laid upon the spool.
‘rides npon the thread, as it lays it upon the
spool, with a spring-pressure. This spring-

3z pressure is produced by meauns of a spring, L,

bearing upon the arm IL° on the shatt I, as
seen in IFig. 7, and so that while 1t operates
the arm upon the thread being laid 1t will per-
mit the arm to rise after oune layer has been

so wound upon the spool to wind the second

laver, and so on until the spool is tull or the
requisite quantity wound thereon.

'f'o operate the cluteh to reverse the direc-
tion of the leading-screw at the termination of

45 each layer of thread, a fork, P, (see Iig. 6,) 1s

arranged in a groove, e, 1n the sleeve &/, the
said fork pivoted in alever, I/, (see Figs. 3 and
4,) and the said lever in conuection with a
horizontal slide-bar, P?, from which adjustable

co arms IP* P*extend downward.

- Below the leading-screw is a shatt, R, on
which a double side cam, R/, 18 arranged free
for longitudinal movement. 7This cam 1s
agrooved on its periphery, and from the nut a

< Hange or lug, f, extends into the groove, as

seen in Ifigs. 4, 5, and 6, so that thiscam trav-
erses its shaft with the nut and between the
two stops P? P14, so that as it strikes the said
stops it will move the bar P*accordingly—that

6o 18, moving toward the stop P° 1t will move the

bar in that direction, and toward the stop P*
will move the bar in the opposite direction—
the stops being set relatively to the cam I/, so
that as the thread-guide arm L?# approaches

(5 one end of the spool—say toward the arm P*—

it will force that arm from the position seen 1n

Fig. 4 to the positionseen in Ifig. 3, which will

The arm

the shaft R, as seen in I'ig. 2.

the cluteh, which will throw the clateh from
the pulley IF into the pulley I and reverse
the leading-screw, which will canse the nut to
move in the opposite direction and carry with
it the cam R’ until it strikes the stop >4, when
it will move the bar I?? in the opposite direc-
tion,and correspondingly movethe clutch from
the pulley I/ into engagement with the pulley
IF, and so continuing will reverse the leading-
screw at each end of the spool.

In order to give to the cluteh a movement

to throw it into one pulley after it has been

moved from the other, 1 construct the bar 1
with a donble incline, & 4, which works over a
stud, %, on the frame of the machine. These
inclines are at one end, the other end hung to

the lever P/, so as to permit the vibration of

the lever as it passes over the said stad, At
the pivot I; between the lever P/ and the bar

P?, a slight over motion is permitted by a slot,

m, in the bur. A spring, T, is arranged with
its nose turned down to form a shoulder,
against which the lever I’ will stand in one

direction, as seen in Fig. 4, and while the bar

is at the extreme position to theright., When
the bar is moved, as before described, first to
the left, the incline & rides upon the stud k,
bringing the angle of the inclines upon the
stud, as seen in broken lines, before the bar
will have come to a bearing upon the lever I,

‘So soon as the angle of the two inchines has

passed the center of the stud a spring, T, acts
upon the bar, tending to draw it downward,
and cause the other incline, ¢,to ride down the
stud and throw the bar to the extreme left, as
seen in Fig. 3. As the barrises over the stud
k a trip, », on the bar P? strikes the spring T
and raises it from its engagement with the le-
ver P/, so as to permit.the action of the spring
on the bar P? to force the lever I’ over to the
left, as seen in Fig. 3, and as the bar drops on
the other incline the trip # falls and permits
the nose of the spring 1' to drop upon the op-
posite side of the lever I/, as seen 1n IHg. 3.
The throw of the bar P2 by the action of the
spring T and the inclines npon the stad #,
serves to throw the cluteh from one pulley to
the other, according to the direction in which
the bar P? is moved. _

As here represented, and-as usually cou-
structed, the heads of the spools are inclined
outward, so that the layers gradually 1ncrease
in extent from the body of the spool outward.
To adapt the machine for these gradually-in-
creasing layers, the two sides of the cam R*
present a correspondingly-inclined surface, as
seen in Figs. 4 and 5, and these surfaces run
between the two stops PP P4, as seen in Ifigs.
S and 4.

To the shaft R, on which the cam R is fixed,
an intermittent rotation is imparted by means
of a pawl, S, working into a ratchet, &', on
This pawl is
hung to one end of a lever, 8%, the other end

of the said lever fixed to a rock-shatt, 5% to

which a spring, 8% is applied, the tendency ot
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- 40 made a complete revolution and come into po-

635 dcating the disengaged or loose pulley posi-

0. 376

which is to draw the pawl rearward and hold
1t In the position seen in Fig, 2.
J'rom the rock-shaft an arm, S° extends to
the rear, where 1t is provided with & cross-
¢ plece, SG which stands in the path of a pro-
]ectmn b' , extending up from the nat, as seen
in Fig. 3, so that as the nut travels in one di-
rection an incline on the upper side of the pro- |
jection S? passes beneath the cross-piece S°, as |
10 seen in Iig. 4, raising that cross-piece, and
through 1ts connection with the shatt S° tnrns
that shaft, so as to impart to the pawl S an
advance movement, as indicated in broken
lines, Iig. 2. This advance of the pawl cor-
15 respoundingly turns the ratchet S’/ and the
shaft R, and withitthe cam R’. Starting there- |
fore with the stops P? P*adjusted so that the
broader or projecting part of the cam will
striketire stops, respectively,at each end when
2o the thread-guide bas traversed the length of
the barrel of the spool, and thereby inove the
shifting-bar P* to throw.the cluteh from one
pulley t6 the other as the work continues, the
cam will be turned, bringing narrower parts
25 or less projections into line with the stops P3
%, so that the shifting of the bar will occar |
later, until the spool is completely filled., The
pltch of the cam R usually corresponds to the
incline of the two heads of the spool. As here
30 represented, the turning of the cam is pro-
duced only at one extreme, and this is all that
i1s practically required, yet it may be done at
both ends by causing the projection S7 to op-
erate upon the rock-shaft at both extremes of
35 1ts movement. |
- The teeth on the ratchet should correspond
to half the number of layers of thread, so that
when the spool 1s completely filled or the re-
quired quantity thereon the cam will have

sition to begin the winding of the next spool.
if, however, the turning of the cam be made
at hoth extremes, then the teeth on the ratchet
shonld correspond to the nnmber of layers of
45 thread. When therequired quantity of thread
has been wound upon the spool a projection or-
shoulder, 7, on the cam (see IFig. 6) will strike
an arm, 7/, which projects from the latch »>
and depre"ses that latch, as seen in broken
50 lines, Fig. 3. The shipper-lever W (see Fig. 1)
1S uauc;ht hy the shoulder #91n the usnal man-
ner for holding Dbelt-shippers. A spring, »4,
holds the lateh up and permits i1t to yield for
the shipper to be thrown into engagement with
55 it. So soon, then, as the requisite number of
layers has been wound upon the spool the ship-
per 18 released to disengage the power which
drives the machine, then the spool is removed,
another introduced, the power agam applied,
6o and so the work ﬂoes on.

It will be umlubtond that the shipper W is
the common shipper-lever by which the driv-
ing-belt is thirown from the tight or loose pul-
ley, or vice versa, position In broken. lines in-

tion. .
If at any time 1t 13 deswed to stop the ma- |

- -
ot

chine, the latch is disengaged from the shipper
W, by depressing it either directly or through
a hand-lever, 7°, (see Figs. 2 and 7,) which is

70

connected to the latch 72 by a rock-shaft, as

seen in Figs, 2 and 7. -

It will be understood that parts of the ma-
chine are made adjustable to adapt it to differ-
ent sizes or lengths of spools or guantity of
thread.

If a great quantity of thread 18 to be wound
apon th_e spool, so that numerous layers will be
required, the ratehet 8’ should be made with
fine teeth, and the movement of the pawl which
actnates it madesoastoturn that wheel accord-
ing to the number of layers, and so that a full
revolution of the cam will be made in the wind-
ing of the spool, so that when one spool is com-
pleted the machine may be in position to be-
oin the windiog of the next.

In cases of spools in which the inner sides
of the head are at right angles to the axis of
the spool, so that ea,ch layer is of the same ex-

tent, then the cam will be made with its two

faces in parallel planes and rotate so as to
bring the projection or shoulder  into engage-
ment with the shipper mechanism, when the
winding 15 completed.

While I prefer the arrangement of the two
pulleys I I¥/ to be operated by the same band

75
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whbich drives the mandrel, it will be under-

stood by those skilled 1n the art that the two
pulleys I I/ may be driven each by an inde-

pendent band to impart opposite rotation to

the said two pulleys, and the mandrel driven
by its own independent belt.

Instead of reversing theleading-serew, it may
he made a double- thredded qcmw-—t[mt 18, ONe
thread to the right and the other to the left—
with a double nut applied theretfo, 1in connec-
tion with the thread-guide, so that at one end
one part of the nut will encage one thread and
travel to the opposite end, where that part of
the nut will be thrown out and the other part
thrown in to return the guide. Thisis a well-
known mechanical equivalent for the single-
threaded screw, arranged for reversing the rev-
olatiomn.

The finger may be attached dlreutly to the
nat Whmh traverses on the screw iustead 0t
upon an independent shaft, as shown.

T elaim—

1. In a spooling-machine, the combination,
with the mandrel to hold and revolve thespool,

| a pulley on said mandrel, a leading-screw par-

allel with said mandrel, and a nat, working on
said leading-screw, of two pulleys loose on the
leading-screw shaft, arranged relatively fo the
pulley on the mandrel, so that the two runsof

the band which drives the mandrel will pass

respectively over the same side of the two.pul-
leys and cause the said two pulleys torevolve
in opposite directions, a clatech between the
leading-screw shaft Aml said two pulleys toen-

oag0e elther one or the other with the. screw-

shaﬂ; and a goide connected with said nut to
lead the thread to the spool to be wound, sub-

stantially as described.
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. In a spooling-machine, the combination. | on the mandrel, so that the two runs

w 1t11 the maiudrel to hold andrevolve the spO(Jl
a pulley on said mandrel, aleading-screw par-
allel with said mandrel, and a nut working on
said leading-serew, of two pulleyvs loose on the
leading-screw shaft, arranged relatively to the
pulley on the mandrel, so that the two runs of
the band which drives the mandrel will pass
respectively over the same side of the two pul-
leys and cause the said two pualleys torevolve
in opposite directions, a cluteh between the
leading-serew shatt and =aid two pulleys to en-
oage either one or the other with the screw-
shaft, a guide connected with said nut to lead
the thread to the spool, and mechanism, sub-
stantially saech as desciibed, between .5:11(1 nat
and clateh, whereby the b]lltLh is thrown from
one pulley to theotherat each extreme of Wmd
ing, substantially as specitied.

3. In a spooling-machine, the combination,
with the mandrel toholdandrevolve thespool,
a pulley on said maudrel, a leading-screw par-
allel with said mandrel, and a nut working on
said leading-scerew, of two pualleys loose on the
leading-serew shaft, arranged relatively to the
pulley on the mandrel, so thhat the two runs of

the band which drives the mandrel will pass

respectively over the same side of the two pul-
leys and cause the said two pulleys to revolve
In opposite directions, a c¢luteh between the
leading-scerew shaft and said two pulleys to en-
cage either one or the other with the screw-
shaft, a guide to lay the thread npon the spool,
the sliding bar P2, provided with stops I P4,
a shaft arranged parallel to the leading -screw,
a cam on sald shaft, and mechanism, substan-

tially sach as described, for 1mparting inter-

mittent rotation to said cam, substantially as
described.

4. In a spooling-machine, the combmdtlon
with the mandrel to hold Al revolve the 5[}00],
a pulley on said mandrel, a leading-screw par-
allel with said mandrel, and a nut working on
said leading-screw, of two pulieys loose on: the
leading-screw S]ldft arranged ](‘]dtl\ ely to the
pulley on the nnuullel, s0 that the two runs of
the band which drives the mandrel will pass
respectively over the same stde of the two pul-
leys and cause the said two pulleys to revolve

in opposite directions, a c¢luteh between the

leading-serew shaft fmtl satd two paulleys to
engage either one or the other with the screw-
shaft, a guide to lay the thread anpon the spool,
the sliding bar P2, and provided with stops
1% P4, a shiaft arranged parallel to the leading-
serew, a cam on said shaft, said cam construct-
ed with correspondingly-inelined taces, and
inechanism, snbstantially such as described, for
1mparting ltermittent rotation ’ro satd cam,
substantially as described.

5. In a spooling-machine, the combination,
with the mandrel to hold and revolve the spool,
a4 pulley on satd mandrel, a leading-screw par-
allel with said mandrel, and a nut working on
said screw, of two pulleysloose ou the leading-
screw shaft, arranged relatively to the pulley

| G2
s

of the
band which drn. es the mandrel will pass re-
spectively over ¢he same side of the two pal-
leys and cause the said two pulleys torevolve
in opposite directions, a clatch between the
leading-screw shaft and said two pulieys to
engage either one or the other with the serew-
shatt, a guide connected with said nut to lead
the thread to the spool, a cluteh-lever, P/,
sliding bar P?, carrying the stops P° P4, and
constructed with inclines £ ¢, the spring-stop
T, and the cam I/
P P* and the nut on the leading-screw, all
substantially as described.

6. In a spooling-machine, the combination,

with the mandrel to hold and revolve the spool,

a pualley on said mandrel, aleading-screw par-
allel with said mandrely, and a nut working on
said screw,of two pulleysloose on the leading-
screw shaft, arranged relatively to the pulley
on the mandrel, so that the two runs of the
band which drives the mandrel will pass re-
spectively over the same side of the two pal-
leys and cause the said two pulleys torevolve
In opposite directions, a clateh between the
leading-serew shatt and said two pulleys to
engage cither one or the other with the screw-
shaft, a guide connected with said nut to lead
the thread to the spool, the cluteb-lever 1,
sliding bar P2, carrying the stops P2 P, the

cam 1Y/, the shaft R, the ratchet 5/, the pawl
>, mth mechanism, subbtantmlly ‘%ll(,ll as de-

olll}ed between said pawl S and the nut on
the leaqlmg -serew, substantially as and for the
purpose described.

. In a spooling-machine, the combination,

-w1tll the mandrel to hold and revolve the sp{m]

a pulley on said mandrel, a leading-serew par-
a-liel with sald mandrel, and a nut working
on said screw, of mechanism, substantially
su(_,h as deacnl}e{] to nnpmt revolution to the
sald screw 11!6111.:1.105 in opposite directions,
a guide connected with said nut to lay the
thread upon the spool, the shiding bar P, pro-
vided with stops P° P4, a shaft arranged par-
allel with the leading-screw, a c¢am on Said
shaft, and mechanisim, substantially such as
described, for imparting mtermittent rotation
to the said cam, substantially as described.

8. In a spooling-machine, the combination,
with themandrel to hold and revolve the spool,
a leading-screw parallel with said mandrel,
and a nut working on said screw, of mechan-
ism, substantially such as described, to impart
revelution to the said screw i opposite direc-
tions, a guide connected with said nuat to lay
the thread upon the spool, the sliding bar P2,
provided with stops P° P4 a shaft parallel to
the leading-screw, and a cam on sand shaftr,
said cam constr m.,tul with correspondingly-in-
clined faces, substantially as described.

(JI]AT’LT‘% I, BOSWORTH.

Witnhesses: |
JOS. C, LARLE,
ET- Hi SI_IUJ}I“T-I&.&?I
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