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To all whom it may concern:
Beit known that I, SIMON W. WARDWELL,
Jr., a citizen of the United States, residing at
Providence, in the county of Providence and
5 State of Rhode Island, have invented certain
new and useful Improvements in Winding-
. Machines, of which the following i isa speclﬁ-
cation.
The objectsof myinvention are toautomat-
10 ically perform certain operations in the proe-
ess of winding, the neglect of which wonld
_ eause the production of inferior cops or pack-
ages, to provide means for eliminating the
adhering bunches of fiber and bits of foreign
15 matter, commonly called ¢ slubs,” and to so
effect the winding as to prevent the cops or
- packages of yarn from bulging at the ends.
In producum COPS Or cones of the charac-
ter set forth in Patents Nos. 486;745 and
20 607,202 the thread-gnide must at all times be
against the surface of the package. In re-
plenishing the supply and at other times in
piecing broken ends it is frequently neces-
sary to move the thread-guide away from the
23 cop in order to more easily get at the loose
end of the yarn, and when the ecop has at-
tained its full size the guide should be moved
back away from the cop, so that as the latter
is removed the gunide -shall not abrade the
yarn nor displace the outer coils. It is now
customary to move the guide away by hand
when piecing; but careless operators often
neglecs to 1eplace the gnide against the sur-
face of the cop before restartmv the winding,
35 and again when the package is completed as
' they have no loose end to look out for they
frequently neglect to move the guide away
preparatory to removing the package from
the winding-spindle. The bulgingreferred to
is duetothe following cause: With machines
in which the winding-spindle has a constant
speed of rotation the increasing lineal speed
of the material wound due to.the increase in
diameter of the package causes an increase
45 of tension.
junction with the inherent elasticity of the
material, causes the exterior layers of the
package to exert a constricting pressure upon
the interior mass, thereby forcing the ends
so outward. To obviate these dlfﬁculmes, I
haveinvented devices for mechanically with-
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This increasing tension, in con- |

drawing the thread-guide from the package
whenever the machine stops and, if desired,.
also for mechanieally replacing it again when
the winding is started and for mechanically 55
gradually decreasing the tension on the ma-
terial, so that the constricting pressure of the:
exterior layers shall never be sufficient to re-
sult in bulging.
-1 shall deseribe my invention as applied to 6o

machines substantially such as are deseribed
in Patents Nos. 536,672 and 567,871, If is
equally applicable whether the machine
windscylindrical packagesor is fitted to wind
cones—as, for instance, by means of any of 65
the devices indicated in Patent No. 562,263
or in-other machines where the speed of -the
yarn gradually varies. So far as practicable
I shall make use of the same reference char-
acters.that are used in the patents cited, and 7o
for convenience shall designate the material
wound as ‘“yarn” without limiting: myself
thereto, for my invention is also avallable in
wmdmtr other materials.

In the accompanying drawings, Flgule lis 5
a front elevation of the machine. Fig.2isa
side elevation. Fig. 8 is a rear eleva‘ulon
Figs. 4, 5, 7, 8, and 9 show details of the strue-
ture. Fl("S 6 10, and 11 show modlﬁeatlons
of the structure ' 8o

A is the frame of the machine, which sup-
ports in suitable bearings the winding-spin-
dle 9 and the shaft 26. To the latter is at-
tached the cam-D, which through suitable
connections imparts to the guide-carrier Cand 85

. the guide 4, attached thereto, a I‘GCIplOOdtln"‘

motion.

F is a swinging frame which sustams and
guides the carrier C and which, pivoted con-

entmca]ly with the cam-shaft 26, permits the go

thread-guide ¢ to bear at all times againstthe -
packaﬂe being wound and to be pressed baek
away from the winding-spindle with:the -in- -
creasing diameter of the package. - ‘

. Thereis also a stopping device of any usual 95
or suitable character—-such, for instance, as
set forth in Letters Patent No. 536,672—con-
nected with the shaft 21, which is adapted-to:
be turned .by the spring 18-in the direction
indicated. by the arrow, Fig. 2, to stop the 100

 winding.

Attached to the shaft 21lisa handle E, hav-
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ing an arm 45, provided with a detent-shoul-
der 46 and with a slotted arm of a lever P.
The detent-lever E, forced toward the shaft
21 by means of the spring 31, is also provided
with a shoulder 43, which when engaged with
thedetent 46 resists the tendency of the spring
18 to rotate the shaft 21 to stop the machine.

Pivoted to the lever E is the end stop-bar
51, having at its npper end a cam-formed edge
adapted to engage the periphery of a rotat-
ing disk 53 on the winding-spindle 9, thereby
foreing back the detent-lever E, disengaging
the shoulders 43 and 46, and permitting the
stopping device to operate to stop the wind-
ing. At the lower extremity of the end stop-
bar 51 is the thread-bearing bar 56, which,

~ held down by the yarn under tension,restrains
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the upper end of the bar 51 from engaging
with the disk 53 to cause the winding to stop.

A’ is a bracket to support the separable
tension device and the pivot of a block Q.
The tension device, as shown, consists of two
separable combs ¢ ¢% of sheet-steel, one rig-
idly attached to the bracket A’ and the other
pivotally attached thereto by means of the
rod 6, on which it swings freely. The ten-
sion fingers or teeth of the combs are so re-
lated that those on the movable ecomb swing
between and through those of the fixed or
rigid comb, thereby opening the tensions to
receive the yarn. Attached to the movable
comb ¢® by means of jointed conneetions is

‘the wire yoke «.

On the opposite side of the bar 51 projects
an extension 56’ of the bearing-bar 56. The
arm P and the end stop-bar 51 are, through a
link o, pivoted at the lower end, so connected
that when the shaft 21 roeks in stopping the
winding the lower extremity of the bar 51 is
depressed, causing the projeetion 56’ to strike
against a vertical projection or arm g of the
block Q, swinging the latter to one side and
bringing an arm % against the yoke a of the
tension device T, and thereby foreing the ten-
sion open, as set forth in my application Se-
rial No. 696,461.

To the top of the tension-bracket I attach
the plate m, suitably formed to guide, in con-
junction with the guide-wire », the yarn to its
appropriate place in the tension and into a
slit m' in the plate.

Theslit m/, Fig. 5, is made of such size that
the yarn will just draw freely through it. In
the process of spinning bunches of fiber and
sometimes of foreign material are incorpo-
rated with the yarn, forming what are termed
“slubs.” The latter detract from the value

-of the fabricinto which the yarn is manufac-

tured, and it is to eliminate them that I em-
ploy the plate m. The slit m/, while of size
to admit the yarn, will not allow one of these
slubs to pass, so that when such a slub occurs
the yarn breaks. The operator then removes
the slub before tying up the yarn. Inciden-

tally, the plate serves to strip off any loosely-
adhering bunches of fiber or of foreign mate-
rial. Theinnerend of the slit is wholly open
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or communicates with an opening #i?, which
serves as a vent for lint and dirt and prevents
them from clogging the slit. The yarn when
drawd through the plate m and carried by the
guide has a reciprocating movement in the
slit corresponding to that of the reciprocating
guide ¢, so that any matter in theslitis pushed
out by the thread at either end of the slit.
‘Were it not for this vent the slit would be-
come packed with the lint and dirt and would
be extremely difficult to ¢lear. It isessential
that the slit be made to join the hole at a
tangent on the side toward which the yarn
draws, as indicated, for otherwise a shoulder
would be formed that, catching the yarn,
would hold it, thereby stopping its recipro-
cating movement in the slit. Instead of the
construction shown in Fig. 5 the slit may be
formed of two adjacent plates, as in Fig, 11.

In order to vary the tension upon the yarn
as the packages increase in diameter, I so
connect a tension-weight W or its equivalent
with the movable comb that it shall act there-
on with constantly-decreasing leverage. This
may be effected in different ways. Thus to
the frame F, Fig. 3, is attached a counter-
weight F', and to the side of the latter I piv-
otally connect a weighted lever M. Thus the
lever may have an arm 75 with pin 76 for
receiving one or more weights W and an arm
at 73 with an adjustable pin 73* for attach-
ing a connecting-rod M? The arm 73 pref-
erably balances the arm 75, so that the ten-
sion shall be due only to the weight applied.
The pin for attaching several weights W is of

such formation that weights may be readily

added or removed. Thus the outer end of the
pin 76 is split and the two portions are spread
apart so that they must needs be sprung to-
getherin order to receive the tension-weights.
The split end is further so formed that the
weights can be readily applied, and having
been applied the expanded end of the pin
restrains them from being shaken loose or
otherwise accidentally displaced. A rod M?
serves to connect the lever M with the yoke
a and is extensible. Thus it consists of the
sections 77 78 and sleeve 78*. The extrem-
ity of the rod 77 is provided with a screw-
thread adapted to engage wilth a correspond-
ing internal thread in the sleeve 78, Ifig. 4.

' By screwing the section 77 a greater or a

less distance into the sleeve 78* the length
of the rod M? may be varied, either to adapt
the part 77 to any one of various positions
of the pin 73 or to adjust the position of the
weight W. The position of the lever M is
such that when the thread-guide 7 is against
the spindle and before the cop is commenced
the center of the weight W shall be on or
near the horizontal line passing through
the center of the pivot M. As the winding
progresses the guide ¢ is pressed back away
from the cop, causing the weight W to rise.
As the weight rises the leverage about its
fulerum—the pivot M'—decreases, while the
leverage of the resistance of the tension about
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the same fulerum increases, so that the ac-
tual pressure on the tension diminishes grad-
ually until the package has attained its full
diameter.

It is sometimes desirable to vary the rate
at which the tension shall change or to cause
a greater or less variation between the initial
tension applied at the commencement of the
cop and the final tension at its completion.
This can be attained in several ways. I pre-
fer to adjust the position of the pin 78*. Thus
I provide a series of holes in the arm 73, in
which holes the eonnecting-pin 73* may be
suitably inserted. It ean also be accom-
plished by making one arm of thelever Mad-
justaBle in respect to the other, so as to be
seb at any desired angle. As shown ino Fig.
6, the arm 71 is'adj ustable on a collar of the
arm 75.

Asthetop of the frameF swings back away
from the spindle 9 it is plevented from re-
turning thereto by a suitable detent R. As
shown, Lhe detent is pivoted at 66 tothe frame
and provided with a cam 64. This latter
member is so arranged that its cam-surface
constitutes a bearing for a toe 62, projecting
from the frame ¥. The cam 64 is suitably
counterweighted at 68, so that as the frame
F moves back the cam is kept constantly in
contact with the toe 62. When it becomes
necessary to bring the guide 4 back to the
spindle in order to start a new cop, the cam

.64 is withdrawn, allowing the guide 4 to re-

sume its initial position. In order to me-
chanically move the guide 4 away from the
package when the winding is stopped and, if
desired, to also mechanically replace it
against the surface of the package before the
winding is again started, I interpose suitable
connections between the ecam 64and the start-
ing and stopping device or other part of or
onthe machine, which connections during the
operation of stopping cause the cam 64 to
force the guide 7 away from the package, and
during the starting said connections with-
draw the cam 64 from under the toe 62, al-
lowing the guide < to return to the surface of
the package, and, finally, disengaging from
the cam 64, leave the latter free to follow up
the toe 62 during the subsequent winding to
prevent a return movement of the guide 4.

I will now describe certain connections
which have proved effective.

A rotatable disk S is pivotally attached to
the frame A by a pin S'. From said disk pro-
jects a small pin s. The latter is located at
a slight distance from the center of the disk,
so that as the latter rotates the pin s moves
in the arc of a circle, intersecting the pitch-
line of a curved rack or sector 64*, attached
to the cam 64. The disk Sis sorelated to this
sector that as the disk is moved through a
partial rotation the pin senters into engage-
ment with the teeth of said sector and after
slightly moving the latter emerges from said
engagement, leaving the sector and the cam
64,to whichitis attached, entirelyunimpeded.

3

This feature is essential, for the cam 64 must
at all times during the winding be free to
follow up the toe 62 to prevent the return of
the guide 4 inward toward the spindle from
any position to which it has been forced by
the increasing diameter of the package. Fur-
ther, when the machine is stopped to remove
a completed package the pin s must be out
of engagement with thesector, sothat the cam
64 can be moved back to return the thread-
guide ¢ to the spindle preparatory to winding
a new cop. Attached to the disk S on the
side opposite that from which the pin s pro-
jects, is thetoothed hub 8% Meshing with the
teeth.on this hub isa toothed rack = on a rod
X, which is connected with the lever P or
otherwise operated from some part of the
stopping and starting device. When the
stopping device operates, the starting-lever
arm P, moving in the direction indicated by
the arrow, Fig. 2, imparts to X a downward
movement, causing the disk S-tomake a par-
tial rotation. By this partial rotation the
pin s is forced into engagement with the sec-
tor 642, pushes it in the direction indicated
by the arrow a, Fig. 2, thereby moving the
thread-guide ¢z away from the package being
wound, and disengaging itself from the sec-
tor 64* leaves the cam 64 free to be moved
in either direction.
moved to start the winding, the disk S is ro-
tated in the opposite direction and the pin s
enters into engagement with the sector 64%,
withdraws the cam 64 from under the toe 62,
thereby allowing the frame F, acted on by the
weights 612, Fig. 3, on the arm 60, to swing
in and earry the guide to the surface of the
cop, when the pin s again disengages itself
from the sector, leaving the cam 64 free to
follow the toe 62 as the guide % is pushed
back by the increasing diameter of the cop.
It is obvious that the machine may be stopped
at such a time that the pin s, instead of prop-
erly engaging with one of the teeth of the sec-
tor 642, will strike directly on -top of a tooth
in such a manner as to prevent the action of

- my device and also the operation of the stop-

ping device to stop the winding.. Moreover,
the teeth on the sector 64* are of necessity
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‘When the handle E'is
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quite fine, so that great depth of tooth is

inadmissible. It would then be. necessary,
unless otherwise provided for, that the pin s
and the sector 64* be very carefully fitted to
insure their working properly. Werethesec-
tor 64 located too far from the pivot 66 of
the cam 64 the.pin s would, if rigidly con-
nected with the member S, ‘“bottom” in the
sector with substantially the same result as
when striking on the top of the tooth, as above
set forth. I therefore so connect the pin s

I20

125

with the member S that it can yield slightly -

radially, and I round the tops of the teeth of
the sector 64, so that the pin -s instead of
striking dead on top of a tooth will yield and
passing over the obstructing tooth enter into
the adjoining tooth-space. ‘
Extending diametrically across the mem-
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ber S and nearly through the same is the cir-
cular channel 80, in which moves a slide 81,
guided by the pins 81°, working in the slot
80*. The pin s is attached to 81, extending
through the slot and projecting into therecess
80°. The latter is enough larger than the pin
s to permit the requisite movement of the pin
s. Behind the member 81 is the spring 82,
which forces the pin s outward from the cen-
ter of S against the opposite side of the re-
cess 80° and permits it to yield inward to-
ward the center when it strikes an obstruec-
tion, as before described. Fig. 10 shows an-
other construction of the member S, by which
the same result is attained. In thiscase the
slide 81 is replaced by the swinging arm 91,
pivoted on the pin 91*. The pin s extends
through the arm 91 into a pocket or recess
90%, which limits its motion. The spring 92,
held in the cireular pocket 90, presses the pin
s outward.

Having described in detail my improved
construction and indicated the relation of its
various members to those of an existing
structure of winding-machine, I will now de-
seribe its action.

The machine being ready for winding, the
handle E' stands in the position indicated by
the dotted lines, Fig. 2. Thepin 56’ depressed
and in contact with the arm g holds the ten-
sion open. The yarn is drawn through the
tensions, and guided by the wire n and the
curved edge of the plate m finds its position
in the tensions and the slit in the aforesaid
plate. Thence it is drawn over the pick-up
bar 5 and attached to the winding-spindle.
The winding is started by turning the handle
E' to the right, Fig. 2, until the detent-shoul-
ders 43 and 46 engage. The thread-guide i,

passing under the yarn, picks it up and lays |

it in place on the surface of the package. The
end stop-bar 51 tends to assume its position
of equilibrium, and in so doing its lower end
rises until the bearing-bar 56 comes in con-
tact with the yarn, which under tension pre-
vents the cam-surface of the upper end of 51
from coming into contact with the rotating
disk 53 on the spindle 9 to stop the machine.
Coincident with this action the member Q,
freed from the restraint of the member 54,
assumes a vertical position, and carrying the
pin k away from the yoke o allows the ten-
sions to close under the action of the weight
W, acting through the intermediate connec-
tions. The movement of the handle E' to
start the winding also raises the connecting-
rod X, causing the member S to make a par-
tial rotation, carrying the pin s into connec-
tion with the sector 64*, withdrawing the cam
64 from contact with the toe 62, and causing
the pin s to emerge again from the sector,
leaving the cam 64 free to return to contact
with said toe 62 on the frame F. Duringthe
process of winding as the cop increases in
diameter the frame I is pressed back from
the spindle, this action causing the weight

682,770

W to rise, diminishing its effect on the ten-
sion. In the meantime the plate m cleans
from the yarn most of the slubs. If one
occurs which is too firmly incorporated with
the yarn to be eliminated, the yarn breaks,
and as the restraint is removed from the bear-
ing-bar 56 it flies up, causing the machine
to stop. In the action of stopping the up-
ward movement of the slotted end of the arm
P lifting the upper end of the bar 51 causes
the tension to open, forces the connecting-
rod X downward, causing the disk S to make
a partial rotation, and through the pin s,
the sector 64*, and cam 64 swings back the
guide-frame T and moves the guide ¢ back
away from the package. This permits the
operator to tie up the loose ends without
touching the frame F. When the machine
is again started, the same cycle of operations
occurs,the tensions being mechanically elosed
and the thread-guide ¢ brought back against
the cop.

‘While I have shown and deéscribed the piv-
oted or swinging guide-carrier frame I and
means formoving it back mechanically on the

| stopping of the machine, I do notlimit myself

to this construction, as the guide-carrier may
slide back, as shown in my Letters Patent No.
531,081, and any suitable connections may be
employed for throwing it away from the cop
when the machine is arrested and for releas-
ing it and carrying it back when the machine
is started. It will further be evident that
different devices may be used to mechanically
and gradually shift the relation of the combs
¢ ¢* as the cop increases in size, and that the
various parts may be otherwise constructed
than as shown; also, that tension devices of
different forms may be employed in some
cases.

Withoutlimiting myself to the construction
and arrangement shown, I elaim—

1. The combination with a tension device
provided with separable combs, and with a
spindleand gunide supported to move outward
with the increase in diameter of the cop, of
means for rotating the spindle and for recip-
rocating the guide and connections between
the guide and the tension device whereby to
vary the pressure upon the movable comb as
the guide moves away from the spindle, sub-
stantially as set forth.

2. The combination with the rotating spin-
dle, guide movable to and from the spindle
and tension provided with separable combs,
of means for drawing the combs together and
connections between the guideand tension de-
vice for varying pressure upon the movable
comb as the cop increases in diameter, sub-
stantially as set forth.

3. The combination with a tension device
having separable combs, of means for bring-
ing the combs together and means for auto-
matically and gradually separating the combs
to decrease the tension, substantially as set
forth.
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4. The combination in a winding-machine,
of a tension device consisting of two combs
forreceiving the thread between them, means

for moving one of the combs, a reciprocating

guide, swinging frame supporting the gunide,
and connections between the frame and the
movable comb arranged to vary the pressure
upon the movable comb as the guide moves
outward, substantially as set forth.

5. The combination with a thread-guide
and pivoted frame carrying the same, and
with a tension device, of a weighted lever piv-
oted tosaidframe and connected with the ten-
sion device, substantially as set forth.

6. The combination with a thread-guide
and pivoted frame carrying the same and
with a tension device, of a weighted lever piv-
oted to said frame and connected adjustably
with the tension device, substantially as set
forth.

7. The combination with a spindle, guide
and pivoted frame carrying the guide, of a
tension device having separable combs, a
weighted lever pivoted to said frame, and
connections between the lever and one of the
combs, substantially as set forth.
~ 8. Thecombination with thespindle,guide-
frame, a guide carried thereby, means for re-
ciprocating the guide, and a detent for pre-
venting the inward movement of the frame
while permitting the free outward movement
thereof, of devices arranged to mechanically
move said detent as the machine is started to
then release the frame, substantially as set
forth. .

9. The combination of the spindle, guide,
frame F and detent 64, and ¢onnections ar-
ranged to shift the detent as the machine is
stopped and started without otherwise affect-
ing its operations, substantially as set forth.

10. The combination of the spindle, guide,
pivoted guide-frame, pivoted detent provided
with a eam and with a toothed rack or sector,
a stopping and starting device, disk provided
with a pin to engage the sector and means for
rotating the disk on the movement of thestop-
ping and starting device, substantially as set
forth.

11. The combination with the pivoted
guide-frame and sector, and stopping and
starting device, and disk Srotated therefrom,

=

of a yielding pin s carried by the disk, sub-
stantially as set forth.

12. The combination of the spindle, guide,
swinging frame K, and tension device, of a
weighted lever M pivoted to the frame F and

connected to apply and relieve the tension,

substantially as set forth.

13. The combination of the spindle, guide,

swinging frame F and tension device, of a
weighted lever M pivoted to the frame F and
adjustably connected torelieve and apply the
tension, substantially as set forth.

14. The combination in a winding-machine
of a rotating spindle, a frame movable toand
from the spindle, a guide-carrier supported
and reciprocated entirely on the movable
frame, and independent of the rest of the ma-
chine so that it shall be moved bodily with
the movable frame, a guide, carried by the
carrier, devices forstarting and stopping the
winding, and connections between the start-
ing and stopping devices and the movable
frame whereby the. latter is mechanically
shifted to move the guide away from the sur-
face of the package when the winding is

.stopped, and to return the guide to the sur-

face of the package when the winding is
started, substantially as described.

15, The combination in a winding-machine
of a rotating spindle, a frame mounted to

-swingto and from the spindle, a reciprocating

carrier supported and carried on the swinging
frame, indepéendent of the main body of the
machine, to move with the swinging frame to

and from the spindle; a guide carried by the

carrier, devices for starting and stopping the
winding, connections bhetween the starting
and stopping devices and the swinging frame
whereby the latter is mechanically shifted to
move the reciprocating thread-guide away
from the surface of the package when the
winding isstopped and return it thereto when
the winding is started, substantially as de-
seribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

SIMON W. WARDWELL, Jz.

Witnesses: .

Cassius 8. Eppy,
EDGAR PRATT.
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