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WINDING MACHINE .

Edward J.

Abbott, Wilton, N. H., assignor fo Ab- ’

bott Machine Company, ‘Wwilton, N. H., a corpo-
ration of New Hampshire

Application August 1, 1940, Serial No. 349,106
~ 14 Claims. (Cl. 242—18)

This invention

simplified construction ‘of cone-holding and sup-
porting mechanism adapted to increase or ac-
celerate the taper of the winding cone as the
package Egrows. It has long been recognized
tLiat an increase or acceleration in the taper of
the wirding cone is desirable and cone winders
generally are equipped with some form of mecha-
nism for manipulating the cone
winding to increase its inclination to the wind-
ing package drive roll. An object of the present
invention is to produce the desired increase in
the taper of the winding cone without compli-
cated mechanism by making use of a new rela-
tion between the cone holder, the winding pack-
age drive roll and the package arm which sup-
ports the cone holder. .

A further object of the invention is to provide
an improved anc simplified mechanism for re-
tracting the cone holder during the growth of
the cone so as to produce & retracted cone.

Other objects of
advantage and utility will/be apparent from this
specification and its drawings wherein the inven-
tion is explained by way of example.

In the drawings: :

TFig. 1 is a plan view of a winding unit accord-
ing to the present invention with the cone holder
bare and resting on the winding package drive
roll; .

Fig. 2 is a left elevation of the unit of Fig. 1;

relates to yarn winding ma-
chines particularly cone winders, and has for one .
of its principal objects to provide a new and

holder during the
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- detachably secured

Fig, 3 is a left elevation of the unit showing the -

unit carrying a fully wound conical package;

Fig. 4 is a fragmentary plan view of the pack-
age arm and the cone holder fully raised-and
carrying a bare cone; )

Fig. 5 is a sectional view on the line 5—5 of
Fig. 4 showing the cone holder in the raised posi-
tion. .

Tig. 6 is a right elevation of the unit of Fig. 1

with the package arm and the cone holder fully

raised and carrying a bare cone; -
Fig. 7 is a development of the cone-retracting
cam of Fig. 6; and .
Fig. 8 is a side elevation of the completed cone.
The invention is shown by way of example as
applied to a traveling spindle winding machine
of the general type disclosed in my United States
Patent No. 2,135,485 dated November 8, 1938, in
which the winding packages are carried by indi-
vidual units which travel along a guideway while

the winding packages rest upon & winding pack-.

age drive roll.

-85

rotate the cam, and

-29; spindle 30, cone holder

Referring to Figs. 1 and 2, the head portion 11
of the winding unit is provided with wheels 12
adapted to run on 2 track or guideway 13 over
which there is arranged a long winding package
drive roll 14. A cover plate {6 on the head of the
a support for suitable yarn
guides 17, tension disks 18, and a slub catcher
19; a traverse cam 20 mounted in the head of
the winding unit carries cork tires 2i. which
are frictionally engaged by the roll 14 so as to
the cam reciprocates a -
trav?:se yarn guide 24 closely adjacent to the
roll (4. ;

A package arm 26, pivotally mounted at 27 on
a vertical extension 28 of the head of the unit,
has integral therewith a sleeve 29 which as indi-
cated in Fig. b carries 2 spindle 30 on which the
cone holder indicated generally at 31 is mounted.

In the various figures, the axis of the sleeve
31 and cone 32 is in-
dicated by a line W—W and the axis of the
;v{im;i{ng package drive roll is indicated by a line

A preferred construction of the cone holder 31
is shown in Fig. 5. The spindle 30 extends
throughout the length of the cone holder and
carries at its left end a headed screw 40 adapted

1o retain the rotatable portion of the cone holder

on the spindle. A sleeve 42 is mounted for rota-
tion around the spindle 30 and is provided with
conical portions #2* and 42b adapted to fit the
inner surface of the paper cone 32. The cone is
to the cone holder by means
of prongs 45 pressed . outwardly by springs 46
which are secured to the sleeve 42. The bear-
ings on which the sleeve §2 turns on the spindle
30 are preferably constructed according to the

" principle described in my copending United States
. patent application Serial No. 193,006 filed Febru-

40

" tubular element 42°
tast on the sleeve 42, extends within the bush-
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ary 28, 1938. A sleeve 50 fast on. the spindle 30
is provided with a cup-shaped portion 51
holding & Wwooden or fiper bushing 52. A
preferably of steel and

ing 52 so that the bushing thus constitutes
an external bearing surface for the right end’
of the sleeve 42. The left end of the sleeve #2
runs on the internal bearing surface afforded by
a wooden or fiber bushing 83, held by the spindle.
Thus the sleeve 42 which turns with the paper
cone 32 is mounted for rotation on one external
bearing and one internal bearing.. As explained
in sald application Serial No. 193,006 (Patent No.
2,249,735, this manner of supporting the pack-
age prevents unintended backward rotation of
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the package when raised to its idle position. For
unlocking the prongs 45 from the paper cone,
there is preferably provided a cup-shaped un-
locking member 10 rotatably mounted on the
sleeve 80 and having a handle 71. A pin 12, fast
in the sleeve 50 engages in a cam slot 13 in the
member 10 to. force this member 70 over to the
left when the handle is' pushed daway from the
observer in Fig. 5, thus causing the member 10 to
force the springs 46 inwardly and disengage the
prongs 45 from the cone. A spring T is em-
Dloyed to restore the member 10 to tie right
when the handle 11 is swung back toward the
observer.

It will be observed that since the cup-shaped
member 70 is mounted to turn about the axis of
the straight spindle 30, this cup-shaped member
regardless of the position of the spindle, is al-
ways in alignment with the springs 46, ready to
act on these springs when suitably turned by the
‘handle 7i. Moreover, in connection with the
Teature of endwise shifting of the spindle and
winding cone during the winding, now to be de-

scribed, it is to be noted that the cup-shaped -

' member 70 accompanies the spindle in such shift-
ing movement, so that operation of the unlocking
handle 71 neither tends to shift the spindle nor
reacts upon the mechanism for causing such shift
of the spindle. i

As indicated above, the: device preferably in-
cludes a means operated by the swinging of the
package arm 26 to shift the cone-holder and
winding cone endwise with respect to the package
.arm, and my copending United States applica-
tion Serial No. 47,247 filed October 29, 1935,
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Patent No. 2,157,105 may be referred to as claim- -

Ing this preferred feature broadly. In the illus-
trated device, this endwise shift of the cone-hold-
er is to the right, or toward the package arm 26 as
the winding cone grows, and is sufficient in
amount to produce the concavity of the cone
nose and convexity of the cone base shown in
Fig. 8. Referring to Fig. 5 which shows the cone-
holder in its fully retracted or right-hand posi-
tion, the spindle 30 is recessed at 56 to receive
the end of a lever. §1 which is pivoted at 58 to
a casing §9 fastened on the arm 26. The lever
51 thus prevents the spindle 30 from rotating
with respect to the arm 26.
-opposite end of lever 57 runs in contact with
the face of a cam 61

ately 85° movement of the package arm from

(Fig. 6) during the approxi- -
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A roller 60 at the

50

the start of winding until the completion of an -

eight inch package. The shape of this cam 61
(Fig. ) is such that at the beginning of winding
on a bare cone the cone holder is held by the lever
87 in its left hand position of Fig. 1 (a substan-
tial part of the reduced diameter portion 29* of
the sleeve 29 being exposed) . During the giowth
of the cone, a spring 63 acting on the lever 57
within the casing 59 urges the lever 57 in a clock-
Wwise direction in Fig. 5 and thus progressively
shifts the spindle 30 and cone holder 3! to the
right. By the time of completion of an eight
inch cone, the cam 6f hag permitted the spring
88,10 cause complete retraction of the cone
‘holder to a position with reference to the pack-~
age arm 26 such as shown in Fig. 5. .
In addition.to the force of the spring 63 tend-
ing to shift the spindle cone holder and winding
package endwise toward the package arm, a sim-
ilar force is exerted by the package drive roll
directly upon the winding package due to the
inclination of the spindle, cone holder and pack-
age with respect to the drive roll, described below,
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The cam 61, cam follower 60 and lever §7 act
in & positive manner to control the endwise move-
ment of the spindle, cone holder and package
toward the package arm, so that the package is
prevented from moving more quickly to the right
than is necessary, to produce. the desired shape
of the ends cf the package. .

According to the present invention the cone
holder 31 (and bare cone 32) is initially inclineq
to the drive roll {4 when the bare cone rests on
the roll. The tip of the cone s inclined toward
the side of the roll at which the arm 26 is piv-
otally mounted, the inclination being sufficient
in amount so that substantially throughout the
winding of a full cone, the axis of the cone (i. e.
the line W—w) progressively approaches a plane
passing through the axis of the drive roll d. e. -
the plane Y—Y). 1In this way, by a simple piv-
otal movement of the package arm 26, the taper
of the winding cone is accelerated substantially.
throughout the winding, in a continuous manner.

Referring to Fig. 1, the tip of the bare or ap-
proximately bare cone is Inclined toward the
pivot side of the machine approximately 9° with
respect to the axis of the drive roll. Fig. 1 shows
in plan view the approximately 9° inclination of
the cone holder axis W—W with respect to the
drive roll axis X—X, and this inclination can be
seen in side elevation in PFig. 2. As the package
grows, this inclination which initially has s large
horizontal component is translated progressively
into a downward Inclination, ag may be seen by
& comparison of Figs. 2 and 3. The axis W—w
of the cone progressively loses its horizontal in-
clination to the axis X—x of the drive roll and
becomes more inclined to the drive roll in radial
direction. The axis W—W of the cone continu-
ally approaches, but preferably does not quite
reach, a radial plane Y--¥ shown in Figs. 2 and
3 passing radially through the drive roll axis
X—X. Obviously if the initial horizontal inclina-
tion of the cone holder axis W—W were not suf-
Aclently large, a slight growth of the winding
package would carry the cone holder axis W—w
past some such radia] plane Y—Y, with the result
that during the subsequent growth of the pack-
age, the radial inclination of the cone holder axis

‘W—W 0 the drive roll axis X—X would progres-

sively decrease and become reflected in g pro-
gressively increased horizontal backward com-
ponent of inclination, this movement decreasing
the taper of the winding cone. :

According to the present invention, however, -
the axis of the cone holder, at the time of com-
pletion of the full package (such as an eight inch
cone) does not quite attain or at least does not
substantially pass any plane Y—Y which is radial
to the drive roll axis X—-X. ‘Therefore, there is

o loss of taper of the cone in the last steps of

its growth. .

The wound cone § is shown by way of example
in Fig. 8 as being wound on a bare cone 32 whose
surface has approximately a 10° " inclination to
its ‘axis, with the outer surface of the wound
cone having approximately a 1315° angle of in-
clination to the axis. o .

The invention improves the quality of the
wound package by keeping the portion of the
winding cone adjacent the tip thereot out of
contact with the drive roli at the early stages
of winding, and. progressively bringing more of
the length of the cone into contact with the roll
until finally practically the entire length of the
cone is in contact with the roll. Referring to -
Figs. 1 and 2, the cone holder is initially posi-
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tioned so that the cone is driven by frictional
contact of its base portion with the drive roll.
The yarn wound on the tip portion of the cone
is laid firmly and without any tendency for the
cusps of yarn to be loosened by the drive roll
which has a much '
that of the tip portion of the winding cone.
Then as the winding cone grows, and the surface

faster surface speed than -

speed of the smaller end -approaches more nearly .

to the surface speed of the.drive roll, the position
of the cone with relation to the drive roll is pro-
gresively altered to bring substantially all or
nearly all of
with the roll, as shown in Fig. 3.

I claim: :

1. A cone winding machine having therein a
winding package drive roll, a package arm piv-
oted at one side of the drive roll and a cone
holder associated with the arm and adapted to
hold a winding cone in contact with the drive
roll, the cone holder being so inclined to the roll
when a bare -or approximately bare cone rests
on the roll that the tip of the cone is inclined
toward the side of the roll at which the arm
is pivoted, such inclination being sufficient in
amount so that substantially throughout the
. winding of a full cone the axis of the cone pro-
gressively approaches 8 plane passing through

. the axis of the drive roll’ whereby the taper of
the winding cone is accelerated substantially
continuously throughout the winding.

2. A cone winding machine having therein a
winding package drive roll, a package arm piv-
oted at one side of the drive roll and a cone
holder having a substantially fixed inclination
to the arm and adapted to hold a winding cone
in contact with the drive roll, the cone holder
being so inelined to the roll when a bare or ap-
proximately bare cone rests on the roll that the
tip of the cone is inclined toward the side of the
roll at which the arm is pivoted, such inclination
being sufficient in amount so that substantially
throughout the winding of a full cone the axis of
the cone progressively approaches a plane pass-
ing through the axis of the drive roll whereby
the taper of the winding cone is accelerated sub-
stantially continuously throughout the winding.

3. A cone winding machine having therein a

winding package drive roll, a package arm piv-
oted at one side of the drive roll and a cone
holder having a substantially fixed inclination
to the arm and adapted to’ hold a winding cone
in contact with the drive roll, the cone holder
being so inclined to the roll when a bare or ap-
proximately. bare cone rests on the roll that the
tip of the cone is inclined toward the side of the
roll at which the arm is pivoted, such inclination
being sufficient in amount so that substantially
throughout the winding of a full cone the axis
of the cone progressively approaches a plane
passing through the axis of the drive roll, and
means for progressively shifting the cone hoider
endwise during the winding. | )

4. A cone winding machine having therein a
winding package drive roll, & package arm piv-
oted at one side of the drive roll and a cone
holder associated with the arm and adapted to
hold a winding cone in contact with the drive
roll, the cone holder being so inclined to the roll
when a bare or approximately bare cone rests
on the roll that the tip of the cone is inclined
toward the side of the
pivoted, such inclination being sufficient in
amount so that substantially through the upward
swinging of the package arm during the winding

roll at which the arm is-

10

the length of the cone into contact

15

'3
of a full cone the initial inclination toward the
side of the roll is progressively converted to &

radial inclination with respect to the drive roll.
5. A cone winding machine having therein a

>Winding, package drive roll, a package arm piv-
“oted at one side of the drive roll and a cone

holder having a substantially fixed inclination
to the arm and adapted to hold a winding cone
in contact with the drive roll, the cone holder-
being so inclined to the roll when & bare or
approximately -bare cone rests on the roll that
the tip of the cone is inclined toward the side-
of the roll at which the arm is pivoted, such
inclination being sufficient in amount so that
substantially throughout the upward swinging of
the package arm during the winding of a full
cone the initial inclination toward the side of

- the roll is progressively converted to a radial
_ inclination with respect to the drive roll.
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6. A cone winding machine having therein a -
winding package drive roll, a package arm piv-
oted at one side of the drive roll and a cone
holder having a substantially fixed inclination to
the arm and adapted to hold a winding cone in
contact with the drive roll, the ¢one holder being
so inclined to the roll when a bare or approxi-
mately bare cone rests on the roll that the tip
of the cone is inclined toward the side of the roll
at which the arm is pivoted, such inclination
being sufficient in amount so that substantially
throughout the upward swinging of the package
arm during the winding of a full cone the initlal
inclination toward the side of the roll Is progres-
sively converted to & radial inclination with
respect to the drive roll, and means for progres-
sively shifting the cone holder endwise during
winding. - : ,

7. A winding machine having therein a rotat-
able roll on which the winding package rests, a
swinging arm, a winding package holder, a con-
nection between said swinging arm and the pack-
age holder permitting approximately endwise
movement of the package holder bodily toward
and away from the swinging arm to shift the.
package along the roll, a stationary cam, a lever
associated with the swinging arm, a cam follower
carried by one end of the lever and adapted to
move over the cam as the arm swings, the other
end of the lever being connected to the package
holder to shift the latter endwise. :

8. A cone winding machine having therein a
spindle, means for progressively shifting the spin-
dle endwise during the winding, a cone holder
mounted on the spindle and movable endwise
therewith, sald cone holder including cone lock-
ing means adapted to be disengaged from the
cone to release the same, and unlocking means
movable endwise with the spindle and cone holder
and adapted to cooperate with the cone locking
means to disengage the latter from the cone.

9. A cone winding machine having therein a
substantially straight .spindle, means for pro-
gressively shifting sald spindle in the direction
of its axis during winding, a rotatable cone holder
mounted on the spindle and movable endwise
therewith, said cone holder including cone locking
elements, a cup-shaped member coaxial with the
spindle and movable endwise therewith and with
the cone holder, the cup-shaped member being,
adapted to be turned manually about the spindle, -
and means whereby such turning in one direc-" "
tion causes the cup-shaped member to engage the
cone holding elements and move them to unlock
the cone.

10. A cone winding machine having therein a
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movable package arm, & spindle mounted for
endwise movement in said arm, a rotatable cone
holder on said spindle, and means including a
lever carried by the package arm for shifting the
spindle endwise during the winding, said lever
extending into a recess.in the spindle and pre-
venting the spindle from rotating with respect to
the package arm.

" 11. A cone winding machine having therein a
winding package drive roll, a package arm, a cone

holder associated with the arm and so inclined to

the drive roll that when a bare or approximately
bare cone rests on the roll the tip of the cone is
inclined toward one side of the roll, the cone

holder being mounted for movement in an end- '

wise direction toward and from said arm, and
means for positively controlling movement of the
cone holder in the direction toward said arm.-
12. A cone winding machine having therein a
winding package drive roll, a package arm, a
spindle mounted in said arm for endwise move-
ment therein and so inclined to the drive roll
that at the beginning of winding the tip of the
spindle is inclined toward one side of the roll, a
rotatable cone holder on the spindle, and means
for positively controlling movement of the spin-

2,287,012

dle in the direction in which the cone holder ap-

- proaches the package arm.

13. A cone winding machine having therein a

" winding package drive roll, a cone holder, means

for positioning the cone holder at-the start of

- winding with a part of the conical portion of the

10

20

winding cone adjacent to the tip thereof out of
contact with the drive roll, and means for pro-
gressively altering the position of the cone holder
with relation to the drive roll in such manner
as to bring practically the entire length of the
conical surface of the winding package into con-
tact with the drive roll,

14. A cone winding machine having therein g
winding package drive roll, a cone holder, means
for positioning the cone holder at the start of
winding with the axis of the cone holder in a suffi-
ciently skewed relation to the axis of the drive
roll to cause a part of the conical portion of the
winding cone adjacent to the tip thereof to be
out of contact with the drive roll, and means for
progressively lessening the extent of sald skewed
relation so as to bring practically the entire length
of the conical surface of the winding package into
contact with the drive roll. :

EDWARD J. ABBOTT.



