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UNITED STATES

PaTeNT OFFICE.

SIMON W. WARDWELL, JR., OF BOSTON, ASSIGNOR TO JOSEPH R. LEESON,
OF NEWTON, MASSACHUSETTS.

MACHINE FOR WINDING COPS.

SPECIFICATION forming part of Letters Patent No. 506,959, dated October 17,1893.
Application filed November é, 1892, Serial No. 461,384, (Nomodel.)

To all whom it may concern:

Be it known that I, SiMON W. WARDWELL,
Jr., a citizen of the United States, residing at
Boston, in the county of Suffolk and State of
Massachusetts,haveinvented certain new and
useful Improvements in Machines for Wind-
ing Cops, of which the following is a speecifi-
cation.

Myinvention relatestomechanism for wind-
ing cops and bobbinsin the manner set forth
in my Letters Patent No. 480,157, dated Au-
gust 2,1892, and my invention consists of cer-
tain improvements of the apparatus, fully set
forth hereinafter and illustrated in the accom-
panying drawings, in which—

Figure 1 is a diagrammatie view illustrat-
ing the operating connections between the
guide operating devices and the cop shaft.
Fig. 2 is a more complete diagrammatic view
illustrating the operation of the peculiar con-
nections shown in the other figures. Fig. 3
is a side elevation of an operative device em-
bodying myimprovements. Fig. 4isa trans-
verse sectional elevation of the machine
shown in Fig. 3. Fig.5 isaplan viewof said
machinein partsection. Fig. 6isan enlarged
section in detail on the line 6—6, Fig. 3. Fig.
7 is a section enlarged on the line 7, Fig. 4
looking in the direction of thearrow. FKig.8
is a sectional plan on the line 8—8, Fig. 6.
Fig. 9 is a transverse section of the line 9,
Fig.*5.

Before deseribing the details of the appa-
ratus, I would refer to Fig. 1 which illustrates
diagrammatically the principle of operation
whereby an increment of movement is im-
parted to the winding shaft,so that after the
thread is carried toeither end of the cop com-
pleting a coil thereon, it is caused to be laid
either a slight distance in advanece of the po-
sition it would occupy upon the exact com-
pletion of a revolution, or a slight distance
back of said position so that the return coil
of thread is laid upon the cop exactly par-
allel to one of the preceding coils, either close
to or at any determinate distance therefrom,
as. fully set forth in my Letters Patent before
alluded to. In effecting this laying of the
thread, I make use of a holder for the cop,
shown in the form of a shaft, a, carrying the
cop tube or bobbin, another shaft, b, the ro-

tation of which imparts a reciprocating slid-
ing movement to the thread guide, ¢, which
conducts the thread to the cop tube and cop,
gears between the two shafts, a,b, and means
for regularly or uniformly advanecing or re-
tarding one of the gears independent of the
movement whereby motion is imparted from
one shaft to the other. Thusa gear, 1, upon
the shaft a, drives a gear, 2, upon the shaft,
b, through the medium of an intermediate
gear, 3, which may be used or dispensed with,
the shaft, a, rotating one or more times to
each revolution of the shaft, b, according to
the number of tures in each coil laid upon
the cop, and the proportions of the gears vary
accordingly.

The differential or increment of motion is
obtained by making the shaft, b, indepen-
dent of the gear, 2, to a certain extent (or
the shaft, ¢, may be independent of its gears
in a like manner) and means are employed
for imparting to the shaft b, a motion that
will cause it to complete its revolution, either
slightly in advance or slightly behind that of
the revolution of the gear, 2. Thus, as shown
in Fig. 1, the gear, 2, is an annular gear slid-
ing round but having a frictional contact
with a disk, 4, and having an internal gear,
5, which engages with a pinion, 6, turning
upon a stud on the disk, 4, which disk, 4, is
secured firmly to the shaft,b. Upon the pin-
ion, 6, are studs, 7, in position to make con-
tact with a stationary arm, 8, so that as the
disk, 4, revolves, carrying with it frictionally,
the gear, 2,if the shaft, b, is the driving shaft,
or as the gear, 2, revolves and carries with it
the shaft, b, if the shaft, a, is the driving shaft,

-then as a pin or stud, 7, makes contact with

the arm, 8, a partial revolution is imparted
to the pinion, 6, so that at each revolution of
the shaft, b, the ring gear, 2, 18 moved first
by the disk, 4, and then additionally by the
pinion, 6, so as to complete its revolution
slightly in advance or slightly back of that
of the shaft, D. It is desirable to provide

means whereby this variation of movement
may be regulated with extreme nicety, as in
laying fine linen and fine silk threads in the
building up of cops and bobbins, the incre-
ment of movement should be but little if
any greater than the diameter of the thread
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wound, in a majority of instances, for which
reason, I make use of adjustable devices
which may be constructed in different ways,
a most effective form being illustrated in the
remaining figures of the dlawmgs but most
clearly in the skeleton view Fig. 2. In this
view, a, illustrates the driving shaft, b, the
shaft carrying the cam, ¢, which 1mparts mo-
tion to the thread guides, ¢, through the me-

dium of the cam groove, 9, and pin 10, on the.

carriage, 17, of said guide. The gear wheel,
2,1is mounted to turn independently upon the
shaft, o, and has an annular flange with a
gear, 5, that meshes with the pinion 14, upon
a shaft, 13, carried by a yoke, 12, on the end
of the shaft, b, and a friction wheel or disk,
15, is mounted to slide on but turn with the
shaft, 13, with its edge frictionally in contact
with a suitable stationary friction plate, 16.
If the wheel, 15, is set directly opposite the
axis of the shaft, b, the gears, 2, and the shaft,
b, are turned together the same as if the gear
was fixed permanently to said shaft. If, how-
ever, the friction wheel be set to one s1de or
the other of the center, as shown in dotted
lines, Fig. 2,then in that case the rotation of
the gear, 2, will cause the wheel, 15, to travel
upon a circular path on the plate, 16, and a
slow rotary motion will be imparted to the
shaft, 13, and its pinion, 14, which will cause
the rotary motion imparted to the shaft, d, to
be slightly greater or slightly less than that
imparted to the gear, 2, accordingly as the
wheel, 15,is set upon one side or other of the
axial line of the shaft, b.

It will be evident that by the ad,]ustrnent
of the wheel, 15, it is possible to vary the ex-
tent of the differenoe between the motion of
the gear, 2,and that of the sha’t, b, to any ex-
tent deslred 80 as to regulate Lhese move-
ments with the most ‘extreme nicety. Any
suitable means may be employed for shifting
the wheel, 15, for instance a screw shaft, g,
having a knob 7 '

In the operatlve machine illustrated in the
remaining figures of the drawings, there is'a
base or platform, A, supporting and forming
part of the frame, B, which has bearings for
the operating parts of the machine, those
parts bearing the same letters and figures of
reference as are to be found in Fig. 2, corre-
sponding to the parts shown and described
in said figure. The carriage, 17, slides upon
guides, 20, and the holder for the bobbin,
spool, or tube,consmtb of heads, 21, 22, adapt-
ed to enterthe ends of the cop tube, the head,
21, being upon the shaft, q, while the head,
22, is upon a sliding rod, 23, the said head,
22, turning 1ndepeudently of said rod, whlch
can be moved back and forth in its bearmvs
in the frame, B, by means of a lever, D, so as
to permit the heads to be separated to msort

" or withdraw thecoptubeand then be brought

65

into the ends.of the tube to support the lat-
ter in place. The driving pulley, 24, driven
from a belt or in any other suitable manner,
turns loosely upon the shaft, a, but may be

P
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clutched thereto through the medium of any *

suitable clutech device J. Asshown,thesaid’

wheel, 24, forms one part of a clutch, the
other part of which is a tapering disk, 25,

jo

mounted so as to slide on but turn with the -

shaft, a, and fitting an opening in the wheel,
24, a spring,
whe.el, 25, into contaet with the wheel, 24, g0
that the two will turn together. Means "for
withdrawing the wheel, 25, from the wheel,

27, tendmg to throw the cluteh’

75

24, is a pin, 28, having an inclined end that -

enters a groove in a hub, 26, of the wheel, 25,
so that when the pin is forced toward the shaft,
a, its bevel side will make céontact with one
sideof the groove, 26,and willcarry the wheel,
25, away from the pulley, 24. The pin is ele-
vated and depressed by means of a lever, 29,
pivoted to an ear on the frame with a hook
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or cam end enteriug a slot or opening in' the

pin, 28.

It is desirable to automatically arrest the
operation of the machine as soon asa cop has
reached its propersize. As the thread guide,
¢, bears against the surface of the cop at all
times, it must slide outward with the latter
as the size of the cop increases, and I there-
fore interpose connections between the thread
guide, ¢, and the clutch device whereby the
latter is shifted as soon as the thread guide
reaches a determinate position, determined
by the size of thecopthatit isdesired to wind.

It will be obvious to any skilled mechanic
that different intermediate connections may
be employed and according to the cluteh de-
vice thatis used. Intheconstruction shown,
where the lever, 29; is a means of putting the
clutch into and out of operation, I connect
the thread guide with the said lever which
has a second arm 30, through the slotted end
of which extends a rod, 31, threaded at the
upper end and having a nut 32, the said rod,
31, passing through suitable guides upon the
frame, and having a notch, y, which engages
a lug, 33, upon a lever, 34, hung to any suit-
able portion of the frame. Ifrom arock shaft,
37, extends an arm, 38, having at the lower
end a beveled prOJectlon 36, engaging with
a beveled projection, 35, upon the lever 34,
8o that when the shaft, 57 is rocked in one
direction, the projections, 35, 36, are brought
together so as toswing outward the lever, 34,
in the direction of the arrow (Fig. 6); and an
arm, 39, extends from the rock shaft, 37, and
has a double beveled projection, 40, which
when the carriage, 17, supporting the thread
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guide, ¢, is drawn out to'a proper extent is:

engaged by a lug, 41, upon the said carriage.
It therefore follows, that when the cop is of

£25

such a size, (which isthe predetermined size,) -

that the carriage,17,is drawn out sufficiently
to cause the lug,41, to make contact with the

lever, 39, as the carriage reciprocates, .then-
-I130

the end of the lever, 39, will be raised, the

rock shaft, 37, will be rocked, the lugs, 35, 36,
will be broughtintoengagement so as toswing"
outward the lever, 34, and carry the lug, 33, *

from engagement with the shoulder, 4, when
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the rod, 31, will be cdaused to descend by a
spring, 42 "and the clatch lever, 29, will be
rocked so as to disengage the clutch and put
the machine out.of operatlon

In order that the machine may be arrested

at the proper time, according to any prede-:

termined size of cop, the Ing, 40, or the arm,
39, should be made adjustable. As shown,
thearm, 39, is adjustable upon the rock shaft,
37, by means ot a serew rod, 43, and a thumb
nut, 44, the threaded portion of the shaft en-
tering the nut.

I have found that in building up or wind-
ing cops of elastie threads, siich for instance,
as silk, that if the tension upon the threadis
maintained uniform throunghout the winding,

the stricture upon the outer layers acting

upon the elastic body beneath causes the cop
to bulge out at the ends. I therefore com-
bine with the winding devices means where-
by, in regular proportion as the cop increases
in diameter, the tension upon the thread is
decreased.

It will be evident that different kinds of
variable tension devices regulated according
to the increasing size of the cop may be em-
ployed. I will now describe those that have
proved to be effective: 45 is a swinging frame
pivoted to the frame of the machine at 46,
and having an upper cross-bar, 50, which bears
against a lu,q, 51, on the thread oulde frame,
17, whatever may be the lateral position of
the latter,and an arm, 47, extending from the

" lower part of the frame, 45, is connected by a
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rod, 48, with a lever, 49, pivoted to a supple-
mental frame B’ and a lug, 52, at the upper
end of thelever,49,enters a slot in a carriage,
C, sliding upon a guide rod, 53, supported
I‘10‘1d1V by the frame B’ and a cord s, is con-
nected with the carriage, C, and passes over
a guide wheel, 54, and carries a weight, W, so
as “to normally swing the lever, 49, in the "di-
rection of its arrow and thereby tend to main-
tain the frame, 45, and its eross-bar, 50, in
contact with the lug, 51, on the guide frame,
17, and maintain the guide in contact with
the face of the cop while permitting the car-
riage to yield asthe cop increases in size. It
will be apparent that as thé cop increases in
size and the frame, 45, swings outward, the
carriage, C, will be moved in the direction of
its arrow and I make this movement in the
carriage the means of gradually decreasing
the tension.

It will be evident that the carriage may be
connected in any suitable manner with dif-
ferent kinds of tension devices so as to vary
the action of thelatter. Thus a shaft, 55, of
a tension wheel, 56, which is a plain disk with
a groove at the edge receiving the thread to

be wound, is acted upon by a friction brake

in the formof the jawsof a tongs, G, the said
jaws, 57,58, being curved to fit the face of the
shaftand bem plvoted togetherand extended
to -form diverdmw shanks, 59, which extend
between lugs 600, 610, the latter weighted at
W’ and both carried by the carriage, C. It

‘ecrum of the tongs.

is thereforo evident that as the carriage, C,
moves in the direction of its arrow toward the
pivot of the shanks the pressure to bring

‘| them together and the friction upon the shaft,

55, of ‘the tension will be decreased in pro-
portion as the pressure approaches the ful-
The lug or pin, 610, is
hung to-a loose frame, E, carried by the car-
riage, C, capable of moving vertically there-
on, aud the said frame is provided with
weights, W', which may be increased or di-
minished at pleasure so as to vary the press-
ure as may be required, according to the dif-
ferent character of threads to be wound.
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- Asthe threads sometimes are knotted or oc-

casionally will get caught so as to fail to feed,
I make provision whereby any such arrest in
the movementof the thread will automatieally
arrest the action of the machine. Thus the
thread passes over a guide pulley, 62, and
around a pulley, 60 which is connected to the
stop devices. As shown, the said pulley, 60,
is carried by a lever, 61,which is moved in one
direction by a spring, 63, and which yieldsin
the other direction whenever the thread is
caught. A stud, 64, upon the lever, 60, en-
gages an arm, 65, connected with a rock shaft,
66, from which extends an arm, 68, in position
to make contact with the inclined lower end
of the lever, 34, and on the arm 65, is a shoul-
der,w. When the lever, 61, isdrawn outward
in the direction of its arrow, the stud, 64, bear-
ing upon the shoulder, w, depresses the outer
end of the arm, 65, rocks the shaft, 66, lifts the
arm, 68, and forces outward the lower end of
the lever, 34, so as to remove the lug, 33, from
beneath the shoulder, ¢, and thereby throw
the clutech out of operation as before de-
seribed. The lever, 61, is so arranged that it
can have a very extended movement to allow
it to supply the thread to the ball or cop after
the thread hasbeen caught orarrested thereby
preventing the breaking of the thread which
would occur if no provision was made for a

_slight movement of the machine or cop after
the thread has been arrested in its travel.

‘While I have described a gear, 14, in the
shape of a pinion for imparting a movement
to one of the shafts independently or addi-
tional to that of the gears between the two
shafts and which is moved continuously, it
will be evident that the said pinion may be
moved intermittently, if desired.

In order to prevent the flock or fibers from
the thread which is being wound from getting
into the groove of the cam wheel, ¢, I provide
the latter with a hood, p, and as the stud g,
which extends from the guide carriage into
the slot of the cam must extend through a slot,
u, of this hood, I cover this slot with a plate,
4, which extendsfrom the earriage, 17,in oppo-
site direetions. To avoid making the said

plate too long that is, double the length of the
slot, I use a second plate ¢/, with a slot, ¢, in it
Wlth which the pin g, makes contact only after
the upper slide, %, has moved for a certain dis-
tance but not far enough for the upper plate
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gether will always cover the slot.

I donot here claim the tension and thread
take-up devices illustrated in Fig. 4 hereof,
as the same constitutes the subject of a sepa-
rate application for Letters Patent, Serial No.
451,386.

Without limiting myself to the precise con-
struetion and arrangement of parts shown, I
elaim as my invention—

1. The combination of the winding shaft, a,
thread guide shaft b and connections forim-
parting reciprocation to: the thread guide,
gears connecting the two shafts, and means
for imparting to one of said gears an addi-
tional rotary movement independent of that
of the shaft, substantially as set forth.

2. The combination of the winding shaft,
the thread guide, means for reciprocating said
guide,and a shaft operating said means, con-
nections between thetwo shafts whereby one
is driven from the other, and means for im-
parting an increment of motion to part of the
connections independently of the shaft, sub-
stantially as and for the purpose set forth.

3. The.eombination of the winding shaft a,
driving shaft b,intermediategears, and means
forimparting an increment of motion to one
of said gears independent of that of ‘the driv-
ing shaft, substantially as described.

4. The combination with the twoshafts, one
for operating the cop and the other the thread
guideof a winding machine, of gears connect-
ing the two shafts, and means for moving one
of said shafts in one direction independently
of the movement of the other shaft to 2 lim-
ited extent,substantially as and for the pur-
pose setf, forth.

5. The combination with the shafts a,b one
operating the cop and the other the thread
guide, of gears connecting the two shafts, a
gear connection between one of the shafts and
one of the gears, and means for turning said
gear connection, to move said shaft independ-
ently of said gear, substantially as set forth.

6. In a machine for winding cops, a revolv-
ing holder, a reciprocating thread-guide, and
means for varying the relative movement of
the holder and guide at each rotation and ad-
justing devices for regulating the extent of
the varying movement, substantially as de-
seribed.

7. The combination of the winding shaft,
the shaft driving the thread guide, gears con-
necting the two, means for imparting an ad-
ditional rotary movement to one of the shafts,
and adjustable devices for regulating the ex-
tent of said movement, substantially as set
forth.

8. The combination of the cop shaft, thread
guide, the shaft driving the thread guide, and
gears between the two, one carrying a rack, a
pinion carried by one of the shafts,and gear-
ing with said rack, and means for controlling
the turning of said pinion, substantially as
set forth.

506,959

9. . The combination of the cop shaft, thread
guide, and the thread guide §] 1ft of a wind-
ing machine and the gears b¢.ween the two,
of a rack carried by one of the gears, a pinion
engaging with said rack and carried by one
of the shafts, devices for controlling the turn-
ing of said pinion during the rotation of the
shaft, and means for adj usting said devices
to vary the movement of the pinion, substan-
tially as set forth. -

10.. The combination of the cop shaft, the
thread guide and shaft for driving the same,
gears between the two shafts, a rack upon
one of said gears,a pinion engaging with said
rack and a shaft carrying the pinion,a wheel
upon the pinion shaft, and a friction plate
for said wheel, substantially as set forth.

11. The combination of the cop shaft, a
thread guide, guide driving shaft b, interme-
diate: gears, a rack on oneof the gears, shaft,
13, carried by the shaft b and provided with
a friction wheel and with a pinion in gear
with the rack, and means for adjusting the
said wheel to and from the axis of ithe shaft
b, and afrietion plate for said wheel, substan-
tlally as set forth.

12." The combination of the cop shaft, shaft
connected to operate the thread gulde, gears
between the two shafts, one provided with a
rack, a pinion on a shaft earried: by one of
the shafts, a, b, a friction wheel upon the pin-
ion shaft, a friction plate for the friction
wheel and means. for sliding the wheel upon
its shaft, substantially as set forth.

13. The combination of the cop shaft a,
shaft b for driving the.thread guide, gears
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between the two, one provided with a flange -

a rack, a yoke carried by one of said shafts,
a shaft earried by the yoke, a pinion engag-
ing with said rack, a friction wheel upon the
sha,ft carried by the yoke and a friction plate
for the friction wheel, and means for adjust-
ing said frictionrwheel to and from the axis
of the shaft b, substantially as set forth.

14. The combination with the shaft, of a
thread winding machine and with the gears
for driving the same, of a rack on one of
the gears, a friction wheel, 15, and friction
plate 16, therefor, a pinion connected with
said frlctlon wheel and engaging with said
rack, and means for adjusting the wheel to
vary the rotation of the pinion, substantially
as set forth.

15. The combination of the cam, the slotted
hood, the thread guide carriage, and the plate,
7, of a supplemental slotted plate ¢’ beneath
the plate 1, both plates sliding over the slot
in the hood substantially as and for the pur-
pose descrlbed

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

SIMON W. WARDWELL, Jr.

Witnesses:

CHARLES E. FOSTER,
C. S. DRURY.
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