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To all whom it may concern: .

UNITED STATES PATENT OFFICE,

SIMON W. WARDWELL, OF PROVIDENCE, RHODE ISLAND.

. WINDING-MACHINE.

- Application filed July 11, 1906, Serial No. 325,676.

' Speciﬁc&tibn of'Letters Pa_,-tent_. |

Patented March 10, 1908,

* Be it known that I, Stmon W. WARIjWELL,

'a"___-cit§Zen of the United-f--Stat_es,"'residixlg n
Providence, in the county of Providence and -

State of Rhode Island, have invented new

enda useful Improvements in Winding-Ma-

chines, of which the following is a specifica-
tion. R
. My invention is a winding machine for pro-
ducing “universal”’

the package is

- mg” or “weft” in weaving cloth and their

- form is fully disclosed in my

20

~ spectively:

30.
~ to produce cops

ending applica-
tion, Serial No. 323137, filed June 23, 1906.
~The following specification is a complete
description of the invention, illustrated by
the accompanying drawings, representing, re-

8 part sectional view on the line A—A, Fig.
- 1, looking in the direction indicated by the
~arrow; Igs. 5, 6, 7, 8 and 9, details of the
“structure. . R -

~'The machine herein described is designed
having a substantially flat

" base end and a tapered nose or delivery end.

" Referring to Figs. 1 and 2, the tube or bob-

'bin 2 on which the yarn is wound is carried on

the tight and loose
cent and parallel to

a winding spindle or cop holder 3 which is
adapted to be driven by a suitable ageNncy, as

the winding spindle 3 is 3

- reciprocating member or bar 6 on which is

40

yarn depositing

mounted the guide holder 7 which carries the

' ing travels along the member 6, -

45
~ layers of different length of traverse, as indi-

. Lo produce a‘substantially flat-based cop

of the character described, it is necessary to

=

deposit the varn in superimposed cone-like

cated in Fig. 3, until a base or core, composed

- of yarn and having the requisite form, is se-

50

- two oppositely-rotating threaded screws 9 |
and 10 of fine pitch and coarse lead, best

cured. Then the winding proceeds with a

uniform but shifting traverse until the de-
sired length of cop has been secured.
- Reciprocation of the guide is performed by

pulleys 4 and 5. Adja-

guide 8, and during the wind-

tucl "’ wound copsor yarnpack- |
_ages, of cylindrical form, with taper ends, the
- ‘winding being done in -advancing conical
~layers, so that the growth of
by longitudinal extension instead of diamet-
‘rically. These cops are employed as “fill-

't Figure 1, afrontelevation of the | -
- machine; Fig. 2, a plan view; Fig. 3, an en-
larged diagrammatic sectional view of the

25 ;cop, showing the disposition of layers; Fig, 4, |

{rom one screw. to the other.

i

shown in Fig. 2, driven from the s
through a suitable
Figs.1and2. - -

In bearings 11 and 12 18 a longitudinally

cured a depending arm 14, near whose lower
end are two screw threaded portions or par-
tial nuts 15 and 16, made to respectively en-
gage the screw 9 or the screw 10, see Fig. 9.

The arm 14 has a slidable bearing on a rod 17,
running parallel to the rod 13, and this bear-

ing 1s adjustable laterally to allow the arm 14

indle 2
train of gears shown in

09

‘reciprocatable rod or bar 13 to which is se~ .

60

to oscillate when the nut portion is thrown

the rod 17 are the instrumentalities for con-

trolling the shifting of the arm 14, one of

Mounted on

70

them, 18, fixed on the rod and adjusted by

the longitudinal movement of the rod sliding

in its bearings, and the other, 19, slidable on

therod and adjusted by separate means here-
after described. - - .
Fig. 8 is an enlarged detail view of the con-

79

troliing and locking mechanisms for the arm .

14.  Between the rod 13 and the ut por-
tion, the arm 14 is formed with a cyiind:ical
sleeve 20 having a relatively large bore, to
provide clearance for the rod 17 which ex-
tends through it. The ends of the sleeve 20

{ are turned down and forced onto them are

the thimbles 21 and 22 having offset bores,
23 and 24, at their ends, eccentric to each other
and to the bore of the sleeve. Slidableon the
rod 17 are two flanged bushings or plungers

30

85

25 and 26 arranged with their flanges, 27 and

28, projecting into the recesses between the

ends of the sleeve 20 and the ends of the.

thimbles, so that the movement of the plun-
gers 1s limited. Surrounding the rod 17, be-
tween the plungers, is a coiled spring 29 tend-
Ing to press both of the plungers outward
through the bores of .the thimbles. The

90

99

plungers are formed with shouldered por-

bores 23 and 24 arenot coaxial, only one plun-

ger at a time can be engaged with its bore

‘tions 30 and 31 which exactly fit the said
1 eccentric bores. It will be seen that as the

100

in the thimble. The engagement of one of

the plungers with its appropriate bore locks

the sleeve 20 in position to engage the arm
14 with one or the other of the screws 9 and

10, and to release it, the plunger must be

€ressed in, compressing the spring’ 29.

Vhen the sleeve 20 is then shifted laterally,

105

the spring acts to force the opposite plunger
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into 1ts bore, and the sleeve 20 1s thus locked | under influence of said spring is, however,

1in 1ts other position, with the arm 14 engag-
1ng the opposite screw.

The instrumentalities for controlling the
shifting of the arm 14 consist of the contact
pleces.32 and 33 of the members 19 and 18
and’the springs 34 and 35 also mounted on
sald members and adapted to engage oppo-

site sides of the sleeve 20 and shift it one wav |

or the other. The operation of these de-
vices1s as follows: Assume that the arm 14
1s engaged with the screw 9, and under action
of the latter is moving in the direction indi-

cated by the arrow B, Fig. 8. The plunger |

25 will then be in engagement with its bore
23, but when near the end of its traverse, the
contact pilece 32 strikes the plunger 25 and
forces 1t from 1ts bearing in the thimble 21,
compressing the spring 29. At the same
time the spring 34 contacts with the thimble
21 and oscillates the arm 14, thereby throw-
ing the nut portion into engagement with
the screw 10. This brings the bore of the

‘thimble 22 concentric to the plunger 26; and

the latter, under action of the spring 29,
is forced into its bearing in the thimble, thus
locking the arm 14 in contact with the serew
10, the parts then in position shown in Fig.
8. The arm 14 1s now traversed in the oppo-
site direction, the rotation of the serew 10
being opposite to that of screw 9; and when

~the arm reaches its other extreme of travel,
the same action occurs as previously de-

scribed, this time the contact piece 33 acting
on the plunger 26. .

It has been explained that the cop 1s
wound by first producing a varn base of ta-
pered or conical form, and further that this
was secured by commencing the cop with
winding of short traverse and then gradu-
ally or intermittently changing the length of
traverse until the desired taper and diameter
of cop 1s secured. This is indicated in Fig.
3, showing how the cop base is built up.

‘The mechanism whereby the building is

effected is as follows: It has been stated that

the member 19 1s shiftable along the rod 17.
From the foregoing it is obvious that any
change in the position of the member 19
longitudinally of the rod must affect the
length of traverse of the arm 14, because it
changes the distance relation of the contact
piece 33, which
efiect’ the reversal of movement of the arm

14. The shiftable member 19 is preferably

formed as an arm or bracket fastened at its
lower end to a rod or preferably a tube 37

‘mounted in the machine frame at 38 and in a

stand 39. To the top of the tube 37 1s fas-
tened a kev or spline 40 which extends
through the bearings 38 and 39. Under the
mfluence of the tension spring 41 the tube 37
tends to move in the direction indicated by
the arrow C, said spring extending from the

prevented by the stepped detent or ratchet
43 which, mounted to rock on the rod 6, en-
gages the end 44 of the spline 40, see Fig. 5.
The ratchet 43 is secured to a rocking frame
45 having an arm. 46 Ifig. 4 which bears on
the base of the cop being wound and by which
it 18 rocked on the rod 6 as said cop 1ncreases
in diameter at its base, or rather as the core
increases 1n diameter, see Kig. 4. Winding
1s started with the member 19 1n the position
indicated in Fig. 1, when the end 44 of th

spline 40 engages the first step, 47 of the
ratchet, and the guide 8 has its shortest
throw. As the yarn is deposited on the tube
or bobbin, 1t presses on the arm 46, gradu-
ally moving it in the direction indicated by

‘the arrow D, Fig. 4, until the step 47 has been

moved away from the spline 40, which 1m-
mediately moves, under action of the spring
41, to the step 48. This reoccurs, the spline
successively moving from one step to another,

| each time increasing the length of traverse an

amount equal the extent of the step, until
the last step is reached. At this time the

full diameter of the cop has been reached,

and 1t 1s necessary to so-continue the winding
with the extent of traverse attained that the
cop shall grow by longitudinal extension and
not by diametrical increase: that is, the re-
ciprocating thread guide 8 must be caused to
feed slowly along the reciprocating rod 6.

Connected with the reciprocating rod 13 is
the member or bar 6, on which 1s mounted
the guide holder 7. The latter is forked,
each vranch of the fork embracing the bar 6,
and between the branches is a rotatable nut
49 which engages sald guide holder 7 with
the bar 6 and feeds 1t along said bar.

Formed in the bar 6 are partial screw
threads 50, having an axis 51 which 1s eccen-
tric to that of the bar 6, see Fig. 7. The nut
49 might be formed to engage the rod 6 di-
rectly, but, preferably, it has a bushing or

sleeve 492 screwed into its bore, said sleeve

being formed with internal screw threads
which are maintained in engagement with

said partial threads on the bar 6 by the

spring 52 attached to the guide holder 7, see
Fig. 2. By turning the guide holder on the
bar 6, a suflicient distance rotatively, the
action of the spring 52 forces the nut out of
engagement with said partial threads leav-
ing the guide holder free to be slid by hand
along the bar 6 without hindrance.

The partial serew threads 50, the nut 49
and the spring 52 are so related that when
the guide holder 715 in winding position-—-
toward the spindle—the nut 49 through its
sleeve 492 1s engaged with said partial serew
threads, and anyv extent of (JSCi‘llﬂtit)ll of the
cunde holder meident to following b tiper
of the cop nose, will be wmsufhicient To with-
draw the nut lrom suchi engageinent. i

65 tube 37 to the holding piece 42. Movement | this position, whatever rocking nwovemeni
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the guide holder has is automatic, dérived
from the action of the machine. But if it is
desired to move the guide holder manually,
as when it is moved back to its starting point

to commence a new cop, 1t is only needful to |
cuide holder back from the winding
})mdle through about a half turn and then

rock the

1de 1t.along tne spindle to any desired. pom—
tmn, as described.

The automatic feedmg of the guide holder

7 along the bar 6 is secured by action of the
On the rut 49 is a wheel 54 of such

¢cop. Un
diameter as to be enﬂraged by the surface of

~ the cop at its full diameter, as indicated in
Figs. 2 and 4. Every time, therefore, that
the gulde 8 returns from the point 55 of the

~cop’s.nose, In any layer Fig. 3, and reaches

20

25

30

35

40

sion.

the portmn of the wmdlng of largest diame- |
ter 56, the Wheel 54 1s engaged and rotated

shghtly, causing the guide holder 7 to ad-
vance shightly along the rod or bar 6, which

guide 8.

As prekuslv stated; the cop \
wound ‘with: a substantml‘ flat base, but it
has been found referable to give a very

slight taper o the base in order to make it

more stable. When formed with a perfectly
flat base, if the cop is subjected to rough
usage, the outer coils S are hable to be pushed
over the end and in dehvermﬂ' the varn will
drag across the edge, causing ‘abnormal ten-
By formmg the base slwhth" tapered,
as shown in Fig. 3
firmly supported and are less liable to de-
rangement.

The mechanism for controlhng the trav-
erse of the thread guide to effect the taper of
the base consists of means for automatically
adjusting the position of the contact member

18. It will be evident that, if the member |
18 1s shafted

gradually in the direction indi-

~cated by the arrow E, Fig. 1, the starting

_45

point of each layer of varn will be corre-
spondingly adjusted toward the outer end or

‘nose of the cop, so that the varn will be

built up on an angle instead of perpendlcu-

~ larly to the tube.

50

“on the rod 17.

55

As before described, the member 18 is

secured to the rod 17, bemg fastened by a set |
screw 57 extending throu':rh 1t and bmdlng it

on the split bushing 58, whlch in turn; binds
The bushlng 58 extends

through the bearing 59, béing slidable there- |

1n, and the rod 17 pro]ects slightly beyond

the end of the bushing. - Bearing on the end
~ of the rod 1s a spring 60 fastened at 61. |
spring 60 tends to force the rod 17 in the

The

direction indicated by the arrow E, but the
movement of the rod is ¢ontrolled b\‘f an arm

62'of the rocking frame 45 against which the -

~end of the rod bears see ig. 5.

The frame 45 rockcs outward 11i ‘the dl-'

rection indicated by the arrow F, Fig. 4,

mav be-

the outer 1avers are more:

| loose pullev

~gaging the belt shipper aforesald
or number of turns tq be »

Ing on the arm 46, and the frame also has a
lateral movement Slldlll on the rod 6. ‘This

Jatter movement is eaused by the rod ~17

bearing on the armi 62 under tension of the

spring 60, and is regulated by the ratchet
member 43. Op posﬂe the series of steps 47
and 48 the memlber 43 is formed with a finer
ratchet having steps 63, ete. These. steps

. | 3 .

70

are engaged by the e:xtremlt\ of a screw 64 -

ad]ust&ble in the bearing 39 on the frame of

the machine. It will be eﬂdent that after
a cértain thickness of 1aver of varn has been

deposited on the tube 2, the frame 45 will be

75

rocked under the mﬂuenee of the arm 46 .

untll one step 63 1s removed from the screw

"The s ring

rod 17, to slide the frame 45 1aterallr on 1its

'bearmn' until the next step of the ratchet is

60 then acts, throu gh the

80

eng&gerl by the screw 64, and this action con- .

tinues durmg the bm]dmo' up of the base.of

‘the co¥
- actually occurs at each reelproeatmn of the |- 1y

The member 18 1s thus shifted

gradu to vary the starting

The operation ef the w mdmg lilachme as
a whole, has been described as effected
through the tight and loose pullévs 4 a,n(l 5.

“When the belt 1s on the loose pullev 5, the

machine is stopped. When the "belt is
thrown upon the tight pul]ev 4, the machme
1S In operation.

- The position of the belt is controlled bv

the belt shifter 65 which 1is movable nan-

ually into engagemient with the lock 66 to
shift the belt to the tight pulley; and when

| released by the lock 66 1s moved autematm-

ally by the spring 67 to shift the belt to the
gaging position bv the spring 68, see. Fig. 6,

bell erank lever 69, to which is also, con-

Bv

moving

rection indicated by the arrow G, Fig. 1, the
lock 66 is withdrawn from engagement with
the belt shipper 65.

or member 72 devised to be engaged by the

guide holder 7 when the full Tength of cophas
isen-

been wound, to stop the-winding by «

The “wind’
made by the yarn in the full traverse of the
guide 8 is determined by the train of gearing
intermediate the winding spindle 3 and' the
screws 9 and 10. The ‘‘gain,” or sllght

eloselr adjacent i is secured by a.d]ustmg the
member 18.

As before exp]a,med the member 18 is

fasténed to the rod 17 by means of the set
screw 57 binding the split bushmg 58.
65 under the influence of the growing cop, “act- | will be ev1dent that the contact plece 33 can 130

It

oint. of the
‘successive lm ers of w mdmcr so that the base

of the cop is given a shtrht taper as before
| explained.

85

90

05

100

The lock 66 is held in its en- .
105
‘and its non-engaging end is eonneeted with a

‘nected a rod 70 whlch e\tends substantmllv
parallel with the winding spindle 3 to a
‘vertical fulecrumed. arm  71.

iio
either the rod 70 or the arm g m the di-

On the rod 70 is'a block .
115

130

change 1n ““wind,” to lay succeeding coils
-1'25
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gulde winds m

o

be moved along the rod 17 and adjusted in
relation to the contact piece 32, and this

‘adjustment regulates the leneth of traverse
In my U. 5. Patent

of the thread guide. ‘
2670122, 1ssued March 19, 1901, is fully ex.-
plained the method of changing the gain by

shrhtly changing the length- of traverse of

ttic material depositing guide.

As the winding spindle 3 and serews 9 and
10 have a uniform relation as regards rota-
tive speed, it follows that the change in
length of traverse thus effected ¢auses a
change n the numiber of spindle rotations

per fraverse or reciprocation of the cuide.

In other words, assume that the guide has a
traverse of one inch, m which traverse the
winding spindle makes four turns or rota-
tions.  The traverse is extended 1/100 in.
As no change oceurs in the rate of traverse
of the guide per minute or in the speed of
spindle rotation per minute, it necessarily
tollows that the spindle must have made
+ 4/100 turns while the ¢uide has moved
1 1/1007, mstead of four turns during 17
travel of the guide, or the number of turns

per traverse has been mereased 4/100.

Because of the effect of change in length of
[raverse on t
wind 15 to be maintained- throughout the
“eore” ol the cop. the number of steps in the
catchet 43 should bear some definite relation
to the ultimate number of winds on the nose
of the cop. preferably being some aliquot
part of that number, and the steps should he
mude with such exactitude as regards their
mdividual extent, as to insure the requisite
degree of closeness in the lavers correspond-
e to each step. For example, the number
ol “winds ™ with whieh the yarn is deposited
on tine nose of the cop might be nine, and the
ratchet has nime steps, so that the first step
of the core v waund with one wind, the sec-
ond with two winds and so on until the core

= completed and the winding accomplished

with its Tull nine winds.

~lowdl Be evident that modifications might
be made m the form and arrangenient of the
devices herein deseribed without departing
from the scope of this invention. |

Therefore. without limiting mvself to the

precise strucinre and arrangement shown,

I elam:

1. The combination in a winding machine,
with a rotating spindle, a reciprocating euide
adapted to layv the varn in openly coiled
helices;, and means to adjust the number
ol spindle rotations per reciprocation of the
culde to control the lav of the varn, of

means to continuously change the position

relation of spindle and guide so that the
r constantly new position on
the spindie. o - h

20 The combination in a winding machine,
wath o roizting spindle, a reciprocating euide
fav the varn in openly coiled

] K
P ST S P £
L :;l.lf- SIS

e gain,’” if the closeness of the

|

p—
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helices, and means to adjust the number of
spindle rotations per reciprocation of the
gulde to control the lay of the varn, of means
to merease the extent of traverse of the guide
In one direction. |

5. The combination in a winding machine,
with a rotating spindle, a reciprocating cuide
and means to adjust the number of spindle
rotations per reciprocation of the guide to
control the lay of the varn, of means to
reciprocate the guide with increasing length
of traverse until the full traverse is attained
and then' continue the traverse of uniform
extent and means to advance the traverse
after it has attained the [ull extent, to con-
stantly new positions on the spindle.

4. The combination in a winding machine,
with a winding spindle, a reciprocating guide
and means to adjust the number of spindle
rotations per reciprocation of ‘the guide to
control the lay of the yarn, of means to
change the extent of traverse of the guide in
one direction until the full extent of traverse
15 attained and then continue that attained
extent of traverse until the completion of the
winding. -

5. The combinzation in a winding machine,
with a winding spindle and a reciprocating
gwde, of means to adjust the number of
spindle rotations per ‘reciprocation of ‘the
curde, means to change the extent of traverse
of the guide until an ultimate extent is at-
tained, and then continue that extent to
the completion of the winding, and means
engaged mntermittently by the cop to shift
the reciprocating cuide along the spindle to
wind m a constantly new position.

6. The combination in a winding machine,
with a winding spindle, a reciprocating
gutcde adapted to bear at all times on the
package being wound and means to recip-
rocate the guide, of means to successively
change the extent of reciprocation of the
gutde to wind successive distinet lavers of
cifferent lengths.

7. The combination in a winding machine,
with a winding spindle, reciprocating guide
and means to reciprocate the guide, of means
to change the extent of reciprocation of the
aulde I one direction, to wind successive

“distinet lavers, each having one end sub-

stantially alining with one end of each other
layerin a plane at approximately right angles
to the axis of the cop, and its other end over-

lapping all preceding lavers.

3. The combination in a winding machine
tor shuttle cops with a winding spindle, a
guide, and means to traverse the guide, of
a substantially fixed contact piece to re-
verse the movement of the oulde I one
direction, a shiftable contact piece to reverse
its movement in the other direction and
automatic means engaged by the cop to

' shuft the second contact piece to change the

extent of traverse of the guide.

70
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90
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100
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110

115
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‘9. The combination in a winding machine, |-

- with a rotating spindle,-a reciprocating guide

and-means to adjust the number of spindle.

- rotations per-reciprocation. of the guide to

~control the.lay of the yarn, of means to re-
- elprocate the guide, automatic means to vary

~its extent of reciprocation, and automatic

means to change 'its position along said
spindle during the winding. s

+*

+.10. The combination with a

rod having eccentricaliy cut screw threads,

of a guide arm mounted on the rod, a nut to
‘connect the guide arm with the rod, and
means to cause the nut to connect the guide |

arm and-rod 1 one rotative position of the
gulde arm, and cause it to .dis¢onnect the

guide arm from the rod in another rotative

position. I T |
~ 11. The combination with a winding
spindle and a guide to deposit the yarn there-
on,.of a reciprocating rod to traverse the
guide, a holder on the rod to carry the guide,

1

anut to reciprocally connect the guide holder
. and-rod- and to travel said holder on the
25

rod, a wheel engageable with the package

‘to shift the nut, and means to cause said nut

" to'connect the rod and holder 1n one rotative

30

35

- position of the holder and to disconnect them
1n another rotative position. .

12, The combination with a reciprocatin

rod having partial screw threads, of a guide
arm mounted on the rod, a nut to connect

the guide arm with the rod, means to cause

the nut to connect the guide arm and rod in
one rotative position of the guide arm, and

cause 1t to disconnect the guide arm from
‘the rod in another rotative position, and
means to change the extent of reciprocation
. .oftherod. . S -
40

13. The combination with a reciprocating
rod, guide holder, reciprocatable with and

travelable along the rod and means whereby

said holder, in one rotative position, is re-

- ciprocally engaged with the rod, and in an-
45"

other rotative position is reciprocally dis-
engaged from the rod. '
- 14. The combination

.rod having eccentrically cut screw threads,
- of a guide holder mounted on the rod, and

50

39 .

carrying the thread guide, two oppositely

‘rotating. screws to reciprocate the rod, an
~arm on the rod adapted to-engage each of
the screws, contact members to shift the arm

50

means which in one rotative position of the

holder effect its engagement with the rod

and 1n another rotative position effect its.

disengagement. . -
15. The combination in a winding ma-

chine for shuttle cops with a winding spindle,

and a thread guide, of a reciprocating rod

from one screw to the other, and automatic
means engaged by the cop to vary the rel-

~ ative position of the contact members to
- change the extent of traverse of the guide. -

16. The combination with two oppositely

reciprocating

with a reciprocating

rotative screws and an- arm adapted to:en-

gage the screws successivelyy,:of: means; for

shifting the arm from one:serew to'the other
| comprismg a rod 17, :plungers: 25 and: 26

slidable on.the rod 17 to alternately gngace

{ the arm, contact members. 18 and. 19;adapted

to .release the. plungers from-the-arm -and

~means to shift the armgy upen the release,of

one plunger, into position to be;engaged by

the other plunger. SUTTREE RRE PR | PIPN
17. The combination with.-two: opposite

driving screws, of a- member ‘adapted:to "}be

. T -
' ' ri ! F I ,_' i; : .:'.._4 |'
" -" i'lr F - ' 7] ‘J .=. ‘l "..

shifted from one serew.to the.other, plungers

adapted to alternately.engage said mpmber

to lock 1t in engagement,.with its appropriate
screw, contact means. to: release said ;plun-
gers and shift the member,.and means to;au-
tomatically adjust said-contaet pieces, ;. .

18. The combination in a winding machine

for shuttle cops with a winding spindle, a

guide, and means to traverse the guide, of a
substantially fixed contact piece to reverse

the movement of the guide in one direction, a
shiftable contact piece to reverse its move-

ment 1n the other direction and means en-
gaged by the cop controlled by the growing

‘diameter of the cop to shift the second con-

tact piece to change the extent of traverse of

the guide. -

19, The combination in a winding machine
for shuttle cops with a winding spindle, a

| guide adapted to move away from the axis
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of the winding spindle and means to traverse -

the guide, of ‘means engaged. by the cop to

automatically vary the extent of traverse of

the guide, said means controlled by the di-

ameter of the material on the winding spin-
dle. ' o -

20. The combination in a winding machine

for shuttle cops with a winding spindle on
which the cop is wound, a guide forideposit-
ing the yarn, adapted to move away from
the axis of the winding spindle, means for °

traversing the guide, means engaged by the
cop for automatically shifting the point of
starting the traverse of the guide, and means
for varying the extent of said traverse, for

the purpose specified.

21. The combination in 4 cop'winding ma-
chine with the winding spindle and yarn
guirde adapted to move away from the axis of

the winding spindle, of means for traversing
‘the guide and devices engaged by the cop

controlled by the diameter of yarn on the
spindle to automatically shift. the starting

point of traverse of the guide and to vary the

extent of said traverse during the building up

of thecop. '

22. The combination in a cop winding ma-

chine with the winding spindle and yarn
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guide, of means for traversing the guide,

‘means engaged by the cop for automatically

shifting the point of starting the traverse of

| the guide, and automatic devices for extend-
| ing the length of said traverse at predeter- 130
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mined intervals of the winding in the manner
and for the purpose described.

23. The combimation in a cop winding ma-
chine with the winding spindle and thread
oulde, of means to traverse the guide, con-
fact. 111embel-~ to reverse the traverse of the
ocuide 1 each direction, and an automatic-
alh* operated ratchet adapted to adjust the
position of the contact members longitudi-
nally of the spindle and to vary the relative
positions of said contact members.

24, The combination with a winding spin-
dle and thread euide of means to traverse the
culde, a contact member adapted to reverse
the traverse of said guide, a slidable rod car-
rying the contact meniber,
Ing the end of said rod and automatic means

to shift said ratchet to adjust the longitudi-

a ratchet engag-

881,210

nal position of the rod, substantially as shown
and described. |

25. The combination with a winding spin-
dle and thread guide, of means to traverse
the guide, a contact member to reverse the
traverse of the guide in one direction, a sec-
ond contact member to reverse the traverse
of the guide 1n the opposite direction, means
to shift the contact members mdepemlemlv
of each other, and an automatically operated
member havmc‘r ratchets to control the shift-
g of each contact member.

In testimony whereof I affix mv signature

in presence of two witnesses.

SIMON W. WARDWIELL.
Withesses:

Cuas. A. Eppy,
Trnos. M. CHILDS.
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