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UNITED STATES PATENT OFFICE.

. SIMON W. WARDWELL, OF PROVIDENCE, RHODE ISLAND. = . .. & ¢

 WINDING-MACHINE.

No. 881,211.

Application filed July 19, 1906. Serial No. 326,889,

To all whom it may concern.

Be it known that I, Stmox W. WARDWELL,

a citizen of the United States, residing at

Providence, in the county of Providence and

State of Rhode Island, have invented cer-

tain new and useful Improvements in Wind-
the following 1s a . _ 2 th
- - as the one herein disclosed.

|

ing-Machines, of whic
My invention is a winding machine for pro-
ducing cops or yarn packages of cylindrical

form, with taper ends, the winding being done

~in advancing layers of regularly disposed

00

-colls, the
longitudinal extension instead of diametric-
ally. These cops are employed as “‘filling””
or “weft’”’ in weaving cloth, their particular
form being disclosed in my pending applica-

spectively: - _
- Figure 1, a front elevation of tlte machine;
Fig. 2, a plan view; Fig. 3, an enlarged dia-
erammatic sectional view of the cop, showing

scrowthi of the package being by

tion, Serial No. 323137 filed June 23, 1906.

- Thefollowing specification is acomplete de-
seription of the invention, illustrated by the
accompanying drawings, representing, re-

the diposition of the layers; Fig. 4, a part
sectional view on the line A—A, Fig. 1, look-

ing in the direction indicated hy the arrow;
Fig. 5, a detail view of the automatic trav-

erse shifting: mechanism; Fig. 6,a detail view
of the belt shifting arrangement; Figs. 7, 8,9

~and 10, views showing modifications of the

guide advancing mechanism.

The machine herein deseribed 1s designed

to.produce a cop having a cylindrical body,
& substantially flat or slightly tapered base
~and a comparatively long tapered nose or
~delivery end. - ' --

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

bin 2 1s carried on a winding spindle or cop-
‘holder 3, which is adapted to be rotatabEV
controlled by a suitable agency, as the tight |
-and loose pulleys 4 and 5.
“parallel to the winding spindle 3 1s a recipro-.
“cating rod or bar 6 on which is mounted the
guide holder 7, carrying the yarn depositing |
~guide 8, and adapted to advance along the |
member 6 during the winding, as afterward
deseribed. o oL
1ce a substantially flat-based cop
of the character described, 1t 1s necessary to
‘deposit the yarn in superimposed layers of
gl?e'rent lengths resulting from correspond- |
~ing variations of traverse of the guide, as n- | . ent the b
.19 and 20, and having a rail or track portion
‘withy; or :dias at-

Adjacent and

- To produce

di

dicated: in Fig. 3, until a base or core com-

|

— P B B e Bk

on the frame of the machine and to the end-18

of the rod 6, maintains the stud 15 in contact
“with the cam faces.
ings 19 and 20, being capable of rotation to
rock the arm 14 and shift the'stud 15*from.~

one step to another on the cami- 0+ v 7 4
. The shifting of the arm 14 is controlled

1 is secured. Then the winding continues

.Speciﬁcatipn of Létters Patent. | Platent__ed MELII'CE 10, :1'-908.

with a uniform but shifting traverse of the

guide until the desired length of cop has been

gy

secured. o

~ In my application, Serial No. 325676 filed

50

July 11th, 1606, is shown and described g
machime for performing the same operations -

machine the reciprocation of the guide 1s ac-
complished by two oppositely rotating screws

engaging alternately.a threaded member con-

In the former

65

nected with the guide, thelength of traverse ™

of the guide being varied by changing the
point of shifting the member from one screw
to the other. - T

L |

70.

In the invention of the present apFlicatiQn “
1

I préfer to effect the traverse of t
faces 10, 11, 12, ete., formed with different

~ Any suitable number of cam faces might

yvarn in the core of the cop. It will be un-

derstood. from the drawings that the step-of
least diameter has the cam face of shortest

e puide::
Cthrough a stepped cam 9 having concentric

79

Jengths of throw, as shown in Figs. 1 and 2. -

‘be provided, but I prefer to show eight which
provide for eight different lengths of layers of

34

throw, and in each succeeding step the throw : *

“is increased uniformly until the maxinum

throw of the cam is'reached, the latter deter-

mining the length of traverse of the'guide for
building the main body of the cop after the

core is formed. Tt is pointed out that each -
cam face starts at & pomnt not n line with the

starting pointof theface beneath, but slightly

90

offset therefrom for the purpose heremafter

described. The cam 9 is mounted on a shaft

able train of gearing shown in Figs. 1 and 2.
On the rod 6 is fastened an arm 14 having#

roll or stud 15 extending toward the center
1 of the cam 9 and adapted to bear on the faces

13 driven from the spindle 3 through a suit- -

95

10, 11,12, ete. The spring 16, fastenedat 17

The rod 6 slides in bear-

S |

100

105

through an armi 21 pivoted on therod 6, with

its outer end adapted to bear on-the base of

' the cop as the latter-is built up.on the spindle - ...

posed of yarn and having the requisite form 1 238. *The arm 14 is formed

3. Connected to theiarm:21 is a frame 22,
mounted on the rod 6. ad;]ﬁ-a.c:eht the-bedrings

d
T L
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mdlcated by dotted lines, Fig.

50

| IllOllIltE‘ll in the bore of a barrel 29 formed
Mid-
~way of the plunger is a ring or “mnue 31

- lowé

.

tached to it, a lip partlon 24, see Elﬂ' 5. reachw |

mﬂ' down and bearing on the under side of the

track 23 so tha.t the arm 14, while slidable

on the track, 1s also mhpled to be rocked by
“the rocking of the frame 22. A spring 88

fastened t0 the frame and to the base of the

~machime tends to resist the upward move-
ment of the frame. | ~
To the frame 29 3 hr"tened a member ,L;u

which COIlIlE"(‘tb said frame Wlth the arm 21
pins 87, 87, engaging elther side

"lhe- i

through tw 0

of the arm, as shown in Figs. 2 and 5.
member 25 1s formed at ”me hottom with s

“quadrant section having ratchet teeth 26, 7"" ._’
_etc., adapted to be enwawed by a ﬁ])I‘lllﬂ"

pressed plunger 28. The plunger 28 is bev-
eled at the top to provide a sharp edge for
‘engaging the teeth -of the ratchet and is
on

the bracket 30 of the 111:?1{?111119 frame.

against which the coiled spring 32 bear s,
tendmg; to force the plunger upw: &rd against
the memer 25, and a pin 33 extending into a

‘groove or slot 34 in the bar rel 29 p]:‘eventw the

plunger from turning.

“The teeth of theé ratchet membel 25 corre-

“spond in number with the steps on the caim 9,
‘and- are so formed that when the ratchet
member 25 ismoved sufficiently to release one
tooth from the plunger 28, the latter then

bEELlS on the 10119' face of the tooth, and, act-

g as a wedge, forces the member 25 aw ay to

shift the stud 15 from one ste p to another on

the cam 9. This movement also removes the
arm 21 from the varn surface, and the frame
22 is Jocked in position until the varn is built
up on the spindle Hufhcmnth' to engage the
arm 21 again.

The operatmn described n full i3 as fol-

the guide 8 in the position indicated by full
111165 in Fig. 1 and the arm 14 by dotted lines
in Fig. 5.
5, with the
plunger 28 forced down'in its bme and bear-
ing on the tooth 26.

shown in Fig. 3, and when built up to its

.predetermmed diameter the surface con-

| 5:5.

e euide
ol 11
B {h"“ii"'{ I¢ m? the start Of the ﬁl"bf laver:

~ber: 25, releasing . the
' .-:,p]mm*er 28, and the latter then acts on t
“member 25 to continueé its movement sufh-

tacts with the arny 21, 10(‘]\1119‘ the lattel 111

Fid. 5.

the dlrectlon 111(11(::1&1(1 by }1@ ATTOW
The movement of the arm 21 rocks the mem-
tooth 26 hmn t

1€

cientlv to shift thb stud 15 cléear of the step
10 on the cam 9. The s spring. 16 now shifts

.the rod 6 to caln the studd 15 into engage-.
Soment. mth the cam face 11, and- the varn

18 therebx given an increased length
uwmae' startmﬂ" at a position. 511£rht1y in

| _'I'h;.}f

| G‘Lude IS

It wi
might
but it has been found preferable to give a

The winding. is started with the stud '
15 bearmﬂ' on the face 10 of the cam 9 and

“The arm 21 1s then in the position

The Tarn 1s wuund on
- . the tube 2-in the 1111t1al Lavel with a com-
paratwelv' short traverse of the guide as

1€

' 881,211

plunger 28 is now engaged with the. tooth 27

~of the ratchet member 25 and retains the

latter in proper position for the stud 15,

guided by the track 22, to remain in engage-
‘ment with the cam face 11.
now clear of the Y’fu"n surface until the bE‘COIl[l

layer of winding is completed, when it is
again engaged and shifted. and the plunger
?’S.. acting as before, shifts the stud 15 to the
next ¢ cam face 12, The traverse of the Vvarn
again. lelwthened and advanced
bhﬂ*htlt, and this action continues until the

Jast tooth of the ratchet 25 CDIHQ:: mto e1-

gagement with.the plunger 28.
It will be seen from Fig. 3 that the effect
of 1ncreasing the length Of traverse of the

varn guide at preddermmed points is to de-

posit “the varn in successive lavers and to
cause the lavers of varn to overlap each other

so that gradually the mass takes a comcal

form, as shown by dot and dash lines, g,
ill be understood that this tapered core
be built up with its base perfectly flat,

slight taper to the base to make it more
uable the outer lavers being more firmly

-auppmted and less liable to derangement.
The taper of the base results from the slight -
advance of the starting point of each laver of

varn caused by the uﬁbet of the dlﬁerem
steps on the cam.

The completion of the last laver of T&I non
the core, wound with the stud 15 on the last

step of the cam 9, brings the cop to the pre-
. .detel mined diameter at its bhase.
cop then grows by lonﬂltuduml extension in--

-and the

stead of hv dlametlmal merease. Lo effect

this, the reciprocating guide feeds c:r'radualh*
“along the rod.6. as now explained.

The reciprocating rod 6 1s formed with an
extension 35 having partial screw threads 36,

the axis 3; of ‘which i 1S eccentrie to the rod 6.
| see Iig.
on the extensmn ‘30 of the rod 6. being forked.
with each branch of the fork emluaunﬂ said

The oulde holder 7 is mounted

rod. and between the branches i 1s a mtatahle

| nut 38 engaging the partial screw threads 36

The-

to feed the uuu] lmlder along the rod.

bore of the nut 38 1s of -:ufhmem diameter

to provide clearance for the threaded por-

tion of the rod 6 when the axes of the nut
but the bore 1s
threaded to engage the screw threads when
the nut 1s poaltmned eccentric to the rod.
Means for carrving the nut 38 into engage-
‘ment with the thr eads 36 are provided in the,
“spring 39 which extends along the groove 40
in the member-35 under the memhe: 7, being |
| turned up at its ends to retain it in pomtmn

and rod are in alinement.

as shown in Fig. 7. The central portion of

the SPrINg 18 howed out at 41 to ‘engage 'the

bore of the.nut38. By pressing the 11111; 38

‘in the direction 111(11(351‘[&(1 by the arrow, Fig.

7, against the action of the spring 39, the
'SCTeW. threads in the nut are released f1 o1

The arm 3’1 1s
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75

80

90 -

100

105

110

115

120

130



’ t,he ;thr'e'ads'?yﬁ,f and the guide holder may be | in the opposite :dir'ect_ioh.‘ b{)
-~ shd along the rod 6 to position it properlv in |

- 881,211

" relation to the spindle 3 at the beginning of

“the winding.

r -

cop.. On the nut 38 is a wheel 42 of such di-

10

ameter as to be engaged by the surface of the.
cop at its full diameter, as shown in Fig. 4.
et gulde 8 returns from the |
~ points 44; 45, etc., on the cop tube, to the

j~'-P‘3’in'tS 46, 47, etc. on the port-ion' of the wind-

Each time that the

‘g of largest diameter, Fig. 3, the wheel 42 is
- engaged by the cop surface and rotated

1o

shghtly, causing the guide to advance slowly
along the rod 6 in the direction indicated by {
. -the arrow a, Fig. 1. - |

-+ It will be understood that the guide is

 “rmaintained in close contact with the surface

of the winding at all times to effect a regular

systéemadtic laying of the coils. This is effect-

NS

A

r -
.
‘l

reciprocation to allow the g
from and approach the spindle as it travels |

ed by the tension of the thread 48 passing

- through the guide eyes 49 and 50, see Fig. 4,

the guide holder 7 oscillating slightly at each |

oy

-

' a0

. : b
L] . .
i

guide to recede

up and down the taper. -

30

" The feeding of the guide along the 'rod 6

might be secured by other means as, for in-
‘stance, those shown in Figs. 8, 9 and 10. In
.-Fig. 8 the nut 38 is formed with a ratchet

. wheel 51 on its (feripherv* Pivoted on the

- guide holder 7 a

jacent the guide & is a fric-

tion wheel or roll 52 adapted to bear on the

85

surface of the cop when the guide reaches the

- - pomt of largest diameter, but so arranged as

L ite elear the cop while the guide is traversing
~ the tapered. portion.

The roll 52 is formed

“with én eccentric hub or bearing 53 on which

40

o S

ki N,

“is:mounted the pawl 54 having its opposite

end engaging the teeth of the ratchet wheel

#51.. <A suitable spring 55 bears on the end of

iithe pawl to keep’it engaged with the ratchet

~-of-each complete traverse, after the core has

. wheel. - As*the roll 52 comes into engage-
‘ment with:the periphery of the cop at the-end

+ 1. Ubeen built:up; a partial rotation is imparted

~to the wcllj:reciprocating the

.50

through its engagement with the ratchet, ro-

- ‘tating the nut 38 slightly so that the latter is

fed along the rod 6 in the same manner as

- =i - previously explained. =

. s Another method Offeedmgthe gu1 de “don g 1

“the rod 6 is shown, in Figs. 9 and 10. ~ It has

. 55

l‘.h-l"--— :lll
- L. v

‘been  explained that the traveling of the
“thread guide up and down the taper of the

4
= L ok
. -E"lf -k ’?.
L ]
L

cop causes a slight oscillation of the guide

‘helder 7 on the rod 6. - This movement of the
-giide holder 1s caused to rotate the nut 38

60

'through 'a spring, pawl 56 fastened to the |
- holder7 and engaging the teeth of the ratchet
iyt ovon’ the nut.: ‘Kach: time (thé guide moves |

. “out.from thespindle, the nut'1s. givéen a part

* " of rotation'in the direction indicated by the |

s
65

arrow, being held from backward ‘moevement

The automatic feed of the gui(ie holder .

along the rod 6 is secured by action of the | able.s

Lol

stopped; when the belt 1s thrown upon ‘the”

 loose pulley 5.

pawl 54 and,

e di a pawl 57. The
awl 57 is pivoted on a besring 58 of the
frame 59, Fig. 10, the latter being supported

| on the rod 6, straddling the nut-38; and held

from rotation by a pin 60 which fits & suit-
sline 61-running the length of the rod 6.
Coiled springs:62 and-63 surround the bearing

70

58 with their ends:engaging-the pawl 57 to

maintain it in engagement with the ratchet.

- The operation ;of theimachine as a whole
has been described asieffected through the
tight and loose pulleysid:and:5.. When the
belt 1s on the loose pulley 5, the machine is

tight pulley 4, the machine is driven thereby.

- The position of the belt is controlled by the
| belt shifter 65 hinged at 66 and movable
manually into engagement with the lock 67

79

80

to shift the belt to the tight pulley 4; and

when released by said lock, moved automat-

85

ically by the spring 68 to shift the belt to the

The lock 67 engages a detent
69 on the belt shifter, and is rotatable to re-
lease said detent under action of the stopping
mechanism of the machine. ' S

Fasses through the guide eves 49 and 50 be-
ore entering the thread guide 8. These

guide eyes are mounted on wires fastened to a

rocking frame 70 pivoted ‘at 71 on the guide

holder 7. The outer end of the frame 70

Referring to Figs. 1, 2 and 4, the yarn 48

95

extends under a wire bail 72 which is pivot-

ally mounted on the bar 6 between the bear-

ings 73 and 74. A spring 75 fastened to the
base of the machine and connected with the
bail 72 tends to rock the latter to bear on the

end of the frame 70. The tension of the
thread passing through the eyes 49 and 50

‘maintains the frame 70 in approximately the

position shown in Fig. 4, and the spring 75

The bail 72 has an arm

jects from the rotatable stud 79 which is
formed with the lock 67 for the belt shifter

65, and, with the arm 76 in-the position

shown in Fig. 4, the lock is maintained in

posttion to engage the detent 69 on the belt
|- shifter to retain the latter in ‘position:to
render ‘the machine operative. ' The"arcal
plece 77 allows the arm 76 to rock slightly
‘when the frame 70 oscillates under the in-
fluence of slight changes in the tension on-the

thread, but upon the complete relief of the

100

105
serves to apply the ‘necessary pressure to"

‘maintain the guide in close contact with the
surface of the cop. . _
76 extending downward and formed with an
arcal piece 77 adapted to normally bear on a
pin 78, see Figs. 1 and 4. The pin 78 pro-

110

115

120

tension, as when the thread breaks, the frame

70 will tilt to such an extent: as to-allow the
bail 72 to rock sufficiently to remove the arm
[ 76 from its bearing on the pin 78. The re-
leasing of ‘the pin 78 allows the stud 79to
i'rotate to unlock the belt shifter, whiehis
moved under action of the spring 68 to/shift:
the belt to the lgose pulley to stop the ‘ma-

125

130




chine.

, 50 that the

- 18 again threaded for w inding.

10

15

20

" The upper part of the belt shzﬁfter is separate ,

To effect the stopping of the machine when :
the cop reaches its predetermined length, the

following arrangement is provided: Near the
outer end of therod 6 the bail 72 is formed

with an offset portion 81 so that when the

guide reaches the end of the winding spindle
the bail is allowed to rock; under action of its
spring, to remove the arm 76 from the pin 78.°

his causes the release of the belt slufter
from its lock to allow its movement to arrest

the operation of th{, mmchme as previously

described.

To release the belt hifter manua,lly when

the lock is in its operative position it is only

necessary to move the handle 82 slhightly

into the position shown by dash lines Flﬂ' 6

~ from the main piece, being »inged at 83, and

30

. .moved farther than is necessary to relea%-d

the movement of the handle ”»2 aS descrlbed
raises the detent 69 clear of the 10(31{ #7 to free

-the belt shifter and allow its moveme it under

action of the spring 68. A stop 84, « agaging

a lug 85 on the lower portion of the: belt.

shifter, prevents the handle portion being

the detent 69, and it will be noted that the
~.spring 68 bemﬂ' fastened to an arm 86 extend-

. Ing
35 be

from  the Thandle portion of the s! hafter
Tmt the hinge 83 tends to keep the two

sections closed, as shown by full lines, Fig. 6.
The ob] ect of having the belt shifter hmﬂ'ed

 at-83 is to provide for lifting or tilting the

45

. upper part manually to free the detent 69
from the lock 67 W"uhout disturbing said lock
“when the latter is in its operatwe position
during the operation of the machine.

‘wise the arm 76 would have to be teleasew
from the pin 78, see Fig. 4, to allow the lock

Other-

6: to turn in its beaxmﬂ'

“While I have sh6wn and descmbed the pre-

| ferred form of my machine, it will be ewdent
~ that modifications might be made in the

 structure and-arrangement of the parts with-
50
© tion.

out departing from the scope of thm Inven-
Therefore,
~ What I claim is:

1. The combination in a wmdmfr machme |
‘with a winding spindle and a rempmcatmff |
guide, of a cam to reciprocate the guide, said |

cam ]1;11*1110' a plurality of helical cam hweb of

N .d_lﬁemut lenﬂthb of throw. .
| The Comhnmtmn in a winding machme-
W 1th a winding m]}mdle and a 1(“{‘1[‘}:0{‘::11:11}'3‘"

thread guide, of means to reciprocate the

~ thiread frulde ineluding & cam having . plu-

rqhtv of he]le l Ca hu:* m*):[ fhﬁm a:mt }ennths-

- of the mm : N | .

_ After <he belt shifter has been re- |
- leased, the lock 87 18 returned to its normal
' POSltI(}Il by the weight 80, Fig.
. pin 78 1s n p{)Sltl{)n to be engatred by the
‘under’ 4ide of the arm 76 when the ma,chme

h--n T T g Je— T —— — i

881,311

3. The combination in a, winding machine

with a winding spindle, thread guide and re-

ciprocating rod to traverse the. guide, of a
cam formed :with a plurality of concentric
cam faces of different diameters and different

i lenﬂ*ths of throw, and a member connected.
to fhe vod and adapted to engage the cam

faces.

4. The combm&twn in a windine machme

_Wlt»h a winding spindle and thread guide, of
a cam having helical cam faces with varymg

extents of throw and means to reciprocate

the guide successively from the different cam -

faces:
 5.'The- combination in winding mﬁchlne
with a winding spindle and thread guide, of a
stepped cam 1g rmed with'a plurality of heli-
cal cam faces, means connecting the guide

‘with the cam, and devices for automatically
shifting said means suceesswelv from one

cam face to another. .
I 6. The.combination in-a wmdmﬂ' machine
-with a winding spindle and thread guide, of

65

70

30

85

means. to rempmcate the guide, mcludmg a

cam provided with faces of different. lengths
90
- succesqlvely change the extent of reciproca- -

of throw, and means controlled by the cop to

tion of the guide to wind successive dlstmct
111}*@15 of dlﬂerent lengths.

The combination in a winding machme
W 1t11 the thread guide, of means to traverse

the guide, mcludmcr a stepped cam having a

plurallw {)f faces with different lengths of
throw, and means controlled by the dmmeter
of the ¢ cop to automatically and successively
chinge
ﬂ*mdo to wind separate distinct layvers, each

I aving one end substantially almmg with

one end of e ach other layer, and its othér end

overlapping all preceding layers.”

8. A cam for winding machines hawng a
}Jlumhtv of concentric ste S,
1elical cam faces of different enﬂ*ths of throw,
the step of least diameter havmg the face of
shortest throw and the throw of each suc-

cessive step being increased in.length, until

the maximum throw is reached on the pamph—
ery of the cam. |

9. The eombination in a wmduw machine
with a reciprocating member, of a cam hav-

ng concentric steps with cam faces of differ-
“ent lengths of throw,

with the rec procatmw member, a roll or stud

onsald arm adapted to bear on the cam faces,

means to maintain the roll m enﬂ*agement

with each of the cam faces and means to Slllft

the roll from one cam face to another. "
10. The combination in a winding ma-

chine with the winding spindle and thread
cuide, of a IE’*C]l}lUCdflllﬂ" bar to traverse the
guide, a cam to reciprocate the bar, formed
with a plmahtv of cam faces having different

lenigths of throw, an arm on the bar a ' stud

the extent of reciprocation of .the

formed with

of an arm connected

100

10a

110

115

120
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on the arm ad&pted to- engage the cam,




D
) |

i

13. The combination in a winding ma-

stantly néw position on the winding spindle.

ciine with the reciprocating thread guide, of

a cam to reciprocate the guide, formed with
cam faces having different lengths of thraiv,

- means connected with the guide and adapted

40

to engage eacn of the cam faces, automgtic
devices to shift said means successively from

one face to another, and devices to retain the ‘|
means 1n engagement with one of the faces

during thefinterval between the shifting.
14, The combination in a winding ma-
chine with the thread guide, of . cam for re-
ciprocating the guide, formed with a plural-
ity of faces of (hfferent lengths of throw, an
arm connecting the guide with the cam, a
member adapted to be rocked to shift the
arm from one cam face to enother and =

vielding detent adapted to engage said mem-

chine with the winding“spindle/#hditlirend-
guide, of a guide holder; a +i lting franfeon

the guide holder;:guidé “eves fortle: threrd
Tfastened to said frame at one end, w*haal’
adapted: té bear o thsoppusite vhd ofisaid

frame, and stop

ing déviceséngrved bvwgkid

‘bail upon the tilting ot he Trimelts wtopithe

machine,. . .
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track or rail for the arm adapted to rock to | pressed plunger adapted to act on the teeth 65
shift the stud from one cam fgce to another, | to move the member ;ifﬁ‘n‘f_{fféiﬁ:ﬂfé“ﬁiﬁf- S
and means controlled by the yarn on the | to adjust and retain the e T HE aptophi-
spindle to rock the track. | ate posititn on the carf
5 11. The combination in a w inding ma- 17. The combinatidn in g~ « atchngr ‘itia-

ciine with the winding spindle and thread | chine with the spindle - ant"hxéf{-—ﬁuﬁ*E‘e, of “70
guide, of o cam to reciprocate the guide, hav- | neans to reciprocate the thrékd “dyide with
ing & plurality.of helical cam faces adapted to | different extents of “flixersd) 4 ‘1w ember
mnpart to the guide different extents of trsv- [adapted tg be engr getl i iti tle! pert oty of

- 10 erse until a predetermined extentis g ttzined, | the: cop'at different dibthétér§ i6chatve'the
and means to then continile the tritverse of {‘éxtént of traverse of“lis ﬁ}ﬁi‘,t*?éﬁ'iﬁf-iitfb., “dhd s
uniform extent in constantly néw positidns | means to adjust said riewBer A= frdiff e
on the spindle. - | - cop during the intervil betwedh tRE4 T mas b1

12. The combination in a winding ma- changing the traverse:

15 chine withh the winding spindle and thread {° 18, In a w inding Wiathime thee eonybiria-
gulde,’of a rod to traverse the thread guidé, a | tion with the thread cuide; ofnié: B8 ToPHHR- 7
cam having a plurality of cam faces adapted | ersin g the ‘guide Fvith’differerit “exténty’ f
to reciprocate the rod with different extents | trav erse, means to-siiift the rrdversésand
of traverse until a predetermined extent is | means engaged by tHé cop s ‘control “the

20 attamed and then continue the attained éx- | shif ting, seid means firanged:tdy béar ot the

* tent of traverse and means to automatically | cop onlyv at certain intérvaly ofthe winéding. 285
feed the guide along the rod to wind in a cdn- | 19. The combinatisn: in At 5 i Lt e -

‘90

© 20. The combinationdrn 4 windingitgctnhe 95

-with the stopping deviées; of & thifeadigaide,
a-tiltig frame supp

AI] orted thereot s h:rfield-
Ingly pressed bail bearing:an vihie:eridGtcthe

frame, guide eves on the frame on which the

thread bears to maintain the frame in its nor-
mal position, and means whereby the 1*e1£ea}§e
of the tension-on the thread allows the frame

-to tilt to release the bail and cause the actﬂm

of the stopping devices.

21. The combination in the controlling

100

105

ber to. maintain the arm in engagement with
the appropriate.cam face during the inter-
vals between the shifting. - . '

15. The combination in & winding ma-
‘chine with the reciprocating thread guide, of
a cam to reciprocate the guide, formed with s
plurality of czm faces with different lengths
of throw, an arm connecting the guide with
the cam, & member adapted' to be engaged
by the cop to'shift the arm from one cam
face to anotner, a quadrant member ad apted
to be moved withthe erm end having notches |
or teetn, and a plunger adapted to engage
s 1d teeth to regulate the position of the arin.

16. The com:bination. in & winding ma-
caine witir the thread guide, and traverse
bar, of a cam to reciprocate the traverse bar
with different extents of trsverse, an arm
actapted to connect the traverse bar with the
cam, and means to shift the arm to change
the lextent of traverse of the bar, comprising
a 1ember-adapted to bear on the cop, &

mechanism of a winding machine with the
tight and loose pullevs, of a' belt shifter
formed with a detent, a spring for moving
the belt shifter, a rotatable pin formed with
a lock to engage the detent on the belt shifter
and means controlled by the tension of the
yarn tomaintain the pin inits normal position
during the operation of the machine, said
means adapted to release the pin to allow it
to rotate to free the belt shifter upon the re-
lease of tension on the varn. |
22. The combination in a belt shifter for
winding machines, of a rocking forked mem-
ber, a second member hinged on the first and
provided with a detent, said member adapted
to oscillate on. the first member to raise the
detent and a spring fastened to an arm on the
second member, tending to keep the two
members closed and to move the belt shifter
as a whole. . | | . 125
23. The combination with the traverse
bar of & winding machine, of a thread guide
and means for feeding the same along the

45
110

of)
115

120

60

quadrant having ratchet teeth, and a spring




L}

bar, comprising a nut

S

eng&%ng threads on
the bar, said nut formed with ratchet teeth,
s wheel adapted to be rotated by the cop

and a pawl connected to be moved by the

wheel and engaging the ratchet on the nut

~ to turn the latter.

10

15

94. The combination in a cop winding ma-
chine with the winding spindle and traverse
bar, of a thread-guide supported on the bar

and adapted to oscillate to and from the |

spindle, a nut engaging threads on the bar
and connected to feed the guide along the
bar, said nut formed with a ratchet on 1ts

periphery, a wheel supported adjacent the
cuide and adapted to be rotated by contact

a

with the cop, an eccentric on said wheel and
a pawl connected to said eccentric and engag-

I ing the teeth of the ratchet.

20

25

30

" chine, and with

for thereby increasing

95. The combination ina winding machine,
and with the rotatable spindle and recipro-

‘catable guide thereof, of a differential heii-
thereby increasing the

cal cam and means
traverse of the guide on the completion of
ﬁiﬂding each layer to build up a conical cone
ase. . ,
 96. The combination in a winding ma-
the rotatable spindle and re-
¢iprocatable guide thereot, of a differential
cam formed with helical camfaces and means
the traverse of the

- . . . » N\ '
guide on the completion of winding eachlayer

fo build up aconical cone base, and means for |

operating tMe guide to deposit layers succes-

881,211

' sively on the conical face of the base to build

up a cylindrical cone body.

97 The combination in a8 winding machine
and with the rotatablespindle and reciprocat-
able guide thereof, of a differential cam hav-
ing succeeding faces
to be shifted by successive layers of the cop
to bring the guide under the control of the
succeeding faces of the cam.

98. The. combination in a winding ma-

chine, of a rotatable spindle, reciprocatable

guide and carrier therefor, and means for
operating these parts to deposit the yvarn 1n
successive layers and further means adapted
to be actuated by each layer as completed to
thereby shift the position of the guide on 1ts
carrier. '

29. The combination in a winding machine,

of a rotatable spindle, a reciprocatable guide,
o, differential cam, and means driven by the
cam for operating the guide, of controlling
means to cause the guide to deposit the yarn
in successive layers, and means actuated by

each layer as completed to shift the position

| of the cam driven parts to vary the throw of

the guide.
Tn testimony whereof I athx my signature
in presence of two witnesses. -

STMON W. WARDWELL.

Witnesses.
Epwarp F. PARKS,
- Cuas. A. Epby.

and means constructed
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