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UNITED STATES 
1493,719 

PATENT OFFICE. 
HYMAN M. ZIPPEL, of PHILADELPHIA, PENNSYLVANIA. 

UNIVERSAL YARN-wiINDING MACHINE. 
Application filed March 30, 1922. Serial No. 547,978. 

To all whom it may concern: . . . . . 
Be it known that HYMIAN MÍ. ZIPPEI, i a 

subject of the King of Great Britain, resid 
ing at Philadelphia, in the county of Phila- - - - - ... " 

by means of a cone clutch 17, one member delphia and State of Pennsylvania, has in 
vented certain new and useful Improvements 
in Universal Yarn-Winding Machines, of 
which the following is a specification. 
This invention relates to yarn winding 

(levices. 
The principal object of the invention is to 

provide a device, of the class described, 
adapted for universal yarn winding, irre 

wound. spective of whether the yarn is to be 
on a ball, a cylinder or a cone. . 

A further object of the invention is to 
provide a device of the class described that 
may be readily adjusted for the winding of 
yarn on a ball, a cylinder or a cone of vary 
ingr lengths. 
With these 

and construction of parts set forth in the 
following specification, more particularly 
pointed out in the claims and which are 
shown in the accompanying drawings, 
wherein :- 
Figure 1 is a plan view of the assembled. 

device; 
Figure 2 is a front elevational 

thereof; Figure 
of Fig. 1: ? -" 

Figure 4 is likewise a sectional view, on 
line 4-4 of Fig. 1: 

Figure 5 is a perspective view of the tele 

view 

3 is a sectional view on line 3-3 

scopic member employed on which is adapt 
ed to travel a thread guide, shown in per 
spective in Fig. 6: . 

Fi?????? 7 
cal cam enployed: 

Figure S is a sectional view of 
(in line S S of Fig. 7: 

Figure 9 is a plan view of the device 
illustrating the employment of a cone on 
which to wind the yarn, and 

Figure 1() is a plan view of a cylinder em 
loyed for such purpose, the spindle 14 be 

ing broken away. * 

said cam 

Referring to the drawings by numerals, 
the device, as hereinafter described, is 
mounted on a common base 10. A main 
driving shaft 11, from a suitable source of power or energy, is journaled in a bearing 
12 mounted in a support 13 and a spindle 14 

and such other objects in view, 
as nay hereinafter more fully appear, my 
invention consists in the novel arrangement. 

is a front view of a semi-ellipti-r 

is journaled in a hinged cap bearing 15 
mounted in a supp ort 16. 
| The Spindle 14 at its inner terminal is op 
erably connected with the driving shaftil 
of which is mounted solidly on the driving 
shaft:11 and the opposite member. is slid 
ably feathered on the spindle 14, as at 18, 
in order that when said clutch members are 
in engagement the spindle 14 will rotate in 
unison with said driving shaft 11. The 
outer terminal of said spindle 14 is jour 
naled in a bearing 19 having a hinged base 
support 20. . . . . . . . . . . . . . . " 
A ball 21 is positioned on the spindle 14, 

adjacent its outer terminal, by means of a 
transverse core therethrough, and is secured 
in position and so that it will rotate, with 
said spindle 14, by means of the collars 
23-23, having the integral guide plates 

60 
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24-24 to prevent lateral movement of the 
ball 21, secured on said spindle 14 and 
against the said ball 21 by the wing nuts 

". . . 80 

A main driving gear 25 is mounted in 
tegral with the spindle 14, between the 
clutch 17 and the hinged cap bearing 15. 
An intermeshing idler gear 26, mounted on 
the stud 27 connects said main driving gear 
25 with a driven gear 28 mounted integral 
with a cam shaft 29. 
Stepped gears 30 and 31 are likewise 

mounted on the cam shat 29. 

the spindle 14 and is held in position the re 
on by means of a cotter pin 33 through the 
forks thereof. 
A lever arm 34, likewise mounted on the 

stud 27, has its opposite terminal pivoted 
as at 35, in a hand locking lever 36 full 
crumed in a bearing 37 on a support 37' on 
the base 10. A notched curved post or sec 
tor 38 and the support 37' are mounted on 
a slidable base (not shown) on the common 
base (). By means of said lever 36 and its 

? forked s 

member 32, mounted on the stud 27, engages 90 

00 

arm 3-4 and the slidable sector 38 and lever 
support 37, the idler gear 26 may he shifted 
and locked in mesh with either of the gears 
28, 30 or 31, as occasion may require for a 
variation of speed, the free end of a com 
pression handgrip 40 being adapted to en 

A three movement cam 41 is slidably 
mounted on the cam shaft 29 and is con 

05: 

gage either of the notches 39 in said sec 
0. 

strained to rotate therewith by means of a 
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feather 42. (Fig. 1). The said eam shaft 

5. 

0 

15 

portion of said pin 46 being adapted to en 
gage either of the curved slots 47 in the cam 

29 is journaled at its inner terminal in a 
bearing 43 Inounted on a support 44 to tle 
base () and is likewise journale in a sini 
lar, bearing at its outer terminal (not s?1 wm). 

A defornied link rod 45, provided with a 
pin 46 through its outer terminal, extends, 

slotted lever 65, pivot is illustrated, to a S SS 
ally mounted at its base 66 to a fixture 6 
on the base 10. Said link rod 45 is secured 
to said lever 65 by means of a clamp screw. 
63 engageable in the slot 68 in said lever 65. 
The pin 46 extends through the outer ter 

minal of the link rod 45, as beforesaid and 
projects from each side thereof, the outer 

41 and the inner portion thereof being adapt 
ed to travel in a slot 62 in the head por 
tio?°48. 
A vertical support 49 to the base 1 () is pro 

vided with an integral right angled member 
50, having the notches 51 for engagement 
with a forked lever 56 pivotally mounted at 
its lower end in a bearing 57 mounted in a 
support 58 to the base 10, and at its upper 
terminal is secured by a pin 60, through 
an opening 61 in said lever, to a shift col 
lar 59 on the eam 41. A hand lever is full 
crumed in the vertical support 49 at its 
base, as at 49, by means of the horizontal 
connecting rod 52. A sector 54 is mounted 
on the base 10 and is provided with the 
notches 55 for engagement with the hand 
lever 53. By means of this lever 53, the 
support 49 carrying the right angled men 

... ber 50 is shifted rearwardly, causing the 
40 notches 51 to lose engagement with the 

forked lever 56. 
The notches 51 in the member 50 are 

shown as three in number to correspond 
with the positions the lever 56 assumes in 

- sumes a vertical 
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shifting the cam 41 to its three positions: 
the central notch being substantially square 
in form to engage the lever 56 when it as 

position and the end 
notches being of opposite. oblique angles, in 
form, to conform to the angularity of the 
lever 56 when shifted to the remaining posi 
tions of said cam 41. 
The lever 65 at its upper terminal is coln 

nected with a longitudinally extending link 
rod 72, by means of a ball and socket joint 
69. The opposite terminal of said link rod 
72 is secured to a yarn guide 71 by means of 
a like ball and socket, joint or knuckle 70. 
A telescopic member 73, having the integral 
brackets 74-74, is secured on the upper 
terminals of vertical supports 75-75. 
A cam 86, semi-elliptical in form, is 

mounted om a cam slhaft 89, journaled in 
bearings 87 and 88, mounted in supports 87 
and 88, respectively, to the base 10. 
An arm 90 is swively mounted on the outer 

there with. 
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portion of the can shaft S; and its opposite 
terminal is like wise pivot; y mounted. as 
at 89, to the low : ' termina () a link rod 
:)i, the opposite end of said rod 91 being 
se('}}'e(' t('}}' : }} yeniler" (3 (on ; } n (eXtensi ()n?n 7?" 
of the inner support . The 'lan) screty 
(33 is provided with a li wardly extend 
ing projection or pin 6-4 adapted to ride om 
the calm S{3. - 
To shift the clutch 17 in an out of en 

gagement with the spindle 14, a forked le 
Wei 3 fulcrumed at 94 to a support 96 to 
the base 1 () is adapted to engage a shift 
collar 93 on said spindle 1-4. Sid leve ' 
93 is actuated by a handle 95 connected 

With the clutch 17 thrown out 
of engagement with the Spindle 14, the ein 
tire spindle may be readily reuoved for 
repairs or replacement lay turning over the 
hinged cap bearing 15 and the hinged bast 
20 of the bearing 19 and the withdrawal of 
the cotter pin 33 through the forks of the 
member 32. 
A forked member 98 is shown in engage 

ment with the can shaft 29 and encircling 
the gears 28, 30 and 31, and the said member 
is shift able at its base on a transverse rod 
97 mounted in the can bearing support, 44 
and a fixture 44" on the base 10. This pro 
vides neains fon shifting the gears 28, 3() 
and 31 for engagement with the idler 26. 
Said forked member 98 is locked in position 
on said transverse rod by means of a wing 
nut 99. 

Longitudinally extending arms 77 -77, 
terminating at their outer ends in integral 
bosses 78-78, are seculed to a vertical 
support 80, mounted on a horizontal base 
81 on the main base 10, by means of wing 
nuts 79-79. Coiled spiral springs 78-78 
are mounted on said arms 77-77 and are 
adapted for connpression between said bosses 
78-78 and the members 6-6 on the 
supports 75-75 on the upper ends of which 
the telescopic member 73 is secured. The 
function of these splings 78-7S is to keep 
the roller 85, mounted in openings 74'-74 
in the brackets 74-74 on the telescopic men 
ber 73 in contact with the yarn as the ball 
21 increases in diameter by reason of the 
yarn or thread 106 being wound thereon. 
The link rod 91 is secured to the member 

76 by means of a wing nut 92. 
The vertical supports 75-75 are secured 

at their base, by means of wing nuts 79-79, 
to a cross bar 104 integral with the vertical 
support 80 which has the horizontal base 
portion 81 pivotally mounted on the com 
mon base portion 10, as at 84. 
The cross bar 104 has the horizontal slot 

103 therein in order that the supports 
75-75 may be adjusted therealong to pro 
vide for a ball 21, or a cone 105, or a cylin 
der 107 of a greater or lesser length. 
The horizontal base support 81 for the 
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vertical support 80 is provided with the 
curved slot 83 therein, as shown, in order 
that the entire framework, comprising the 

10 

5 

2 5 

50 

35 

5 with the radial 

supports 80, 81 and 104 may be swung on 
an angle by means of the pivot S-4. The 
framework is locked in the desired position 
by means of a wing nut S2. When the ball 
21, or a cylinder 107, is employed no angll 
larity is required in the cross bar 104, hence 
the framework is shown on a parallel plane. 
with the ball 21 in those views in which said 
ball is shown. . . 
When, however, it is desired to employ a 

cone, such as 105, in Fig. 9, on which to 
wind the yarn, then the cross arm 104 is re 
quired to assume the angle of the periphery 
of the said cone, in order that the yarn may 
be properly wound thereon. The cone 105 
is positioned and secured on the spindle 14 
in the same manner as the ball 21, prefer 
ably with the broadest portion of the cone 
adjacent the outer terminal of the spindle 
14. The integral guide plates 24-24', in 
this instance, being considerably shorter in 
length than the guide plates 24—24 enn 
ployed when the ball 21 is to be positioned, 
owing to the different contour of said coine 
105. The cylinder 107 is likewise positioned 
on the spindle 14 in the same manner as the 
ball 21, it having a core 108 for the purpose. 
When the come 105, or the cylinder 107, 

is employed the cam 86 is disconnected from 
engagenient with the arna 90, as its function 
is not required, and said calm 86 is turned 

portion thereof in a reverse 
position. A telescopic member 73, having the pro 
jecting flanged channeled sections 100 and 
101, as particularly illustrated in Fig. 5 
of the drawings, is positioned and secured 
in the manner hereinbefore described, the 
section 101 being adapted to fit within the 
section 100. The thread guide 71 is pro 
vided with the duplicate grooves 102-102 
therein, as particularly shown in Fig. 6, 
which are adapted to successively engage 
the flanges on the said sections 100 and 101 
as the guide travels along said sections; 
said guide 71 being connected by the knuckle 
70 to the link rod 72. 
By the employment of this telescopic 

member 73 the member on which the yarn. 
is to be wound may be of varying lengths. 
The slots in the cam 41 are of different 

contours in order to vary the speed of 
the transverse guide 71 as it passes across 
the face of the spool to modify the form 
of the yarn being wound thereon the con 
tour of the slot A being adapted for use in 
the winding of a spool in the form of a 
cylinder 107. which requires a quick return. 
of the stroke of the lever 65 at each end of 
the cylinder; the contour of the slot B being 
adapted for use in the winding of a spool 
in the form of a cone 105 which requires 

65 at each end of the said ball 21. 

3. 

a quick return of the stroke of the lever 65 
: at One end of the cone and a gradual return 
of the stroke at the opposite end of the 
cone and the contour of the slot C being 
adapted for use in the winding of a spool in 
the form of a ball 21 which requires a 
gradual return of the stroke of the lever These 
contours are indicated by solid and dotted 
lines in the front elevational view of the 
device as disclosed in Fig. 2 of the drawings. 
The above described three movements of 

the cam 41 are not intended to vary the 
length of the throw of the lever 65 but, as 
aboveSaid, are intended to vary the speed 
of the transverse guide 71 as it passes across 
the face of the spool, in order to modify 
the form or contour of the yarn being wound 
thereon. 
The length of the throw of the said lever 

65 is adjusted by the positioning of the link 
rod 45 in the slot 68, in said, lever 65, at a 
determinate height. In operation :--Power is applied to the 
shaft 11 and said shaft, thereby is caused 
to rotate, rotating the spindle 14, the clutch 
17 being in, causing the ball 21 to rotate 
therewith, it being constrained to so rotate 
by reason of the collars 23-23 and locking 
means 23'-23 on the said spindle 14. The 
rotation of the spindle 14 imparts motion 
to the driving gear 25, mounted integral 
there with, which is in mesh with either of 
the gears 28, 30 or 31, mounted on the cam 
shaft 29, through idler gear 26, as the exi 
gencies of speed may require, thereby caus 
ing said camshaft 29 to rotate which in turn 
rotates the can 41 said cam 41 being 
feathered on the said shaft 29, imparting a 
reciprocal motion to the deformed link rod 
45 operably connected with said cam 41 
as hereinbefore described and connected at 
its opposite terminal to a lever 65, full 
crumed at its base in a bearing 66, the op 
posite terminal Wilhereof is secured to a hori 
Zontal link rod 72 by a knuckle 69, said link 
rod 72 at its opposite terminal being con 
nected to the thread guide 71 by means of 
a like knuckle 70, whereby the thread guide 
71 will be caused to travel to and fro on 
the member 73 which is positioned on the 
vertical supports 75-75 adjacent a roller 
85 in contact with the yarn 106 that is being 
wound on the ball 21: the tension of the 
spring 78-78 keeping said roller 85 in con 
tact with the yarn as the ball 21 is being 
wound. Should the tension of the springs 
78-78 produce an uneven pressure against 
the roller 85 as the ball 21 increases in diam 
eter by the yar?n being wound thereon, then 
a levered weight or weights may be utilized 
in lieu of the springs 78-78 to retain said 
roller 85 in contact with the yarn. 
The lever 65 is provided with the vertical 

slot 68 therein in order that the link rod 

so 
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45 may be secured to said lever 65 at various 
heights, dependent upon the stroke required 
of said lever, which will be determined by 
the length of the ball 21, or other member 
employed on which the yarn is to be wound. 
Variations will thus be required in the stroke 
of the lever (35 while the stroke of the cam 41 
will be uniform. To adjust the stroke of 
the level 65 with the stroke of the cann 41, 
the rod 45 is shifted in the slot 68; below the 
plane of the can 41 if the stroke of the 
lever is to be increased and above the plane 
of said can if the stroke is to be lessened. 
The rod 45 is secured in position in said 
slot by means of the clamp screw 63. 
The function of the cam 86 is as fol 

lows:-When a ball 21 is being wound the 
yarn is required to be wound from one end 
thereof to the other simultaneously with 
being wound around the same, the winding 
being, substantially, in the form of an 
elongated figure 8. This is accomplished 
by the pin 46 being positioned in the slot 
C of the cam 41 and the said pin following 
the contour of said slot, the connecting link 
rod 45 being secured in the slot 68 in the 
lever 65 at the required height needed for 
the throw of said lever which will be deter 
mined by the length of the ball 21. In 
winding a ball 21, however, in the manner 
above described, it is requisite to round 
the corners thereof and this is accomplished 
by means of the radius cam 86. As the yar?n 
pushes the roller 85 outwardly the pivoted 
link rod 91 connected with said roller 85, 
as hereinbefore described and mounted on 
the can shaft 89, will cause said can 86 
to assume the arc required to form said 
rounded corners on said ball 21. 
From the foregoing description, taken in 

connection with the accompanying draw 
ings, the advantage of the construction and 
operation of the device shown will be readily 
understood by those skilled in the art to 
which the invention pertains, and while I 
haye described the principle of operation, 
together with the device which I now con 
sider to be the best embodiment thereof, I 
desire to have it understood that the device 
shown is merely illustrative and that such 
changes may be made as are within the 
scope of the appended claims. 
Having thus described my invention what 

I claim as new and desire to secure by 
Letters Patent is:- 

1. A universal yarn winding device, com 
prising a spindle, a member rotatable there 
with on which the yarn is wound, a slide 
positioned adjacent said member, a roller 
secured thereto, a yarn guide adapted for 
reciprocal movement on said slide, a trans 
verse shaft, a cam rotatable therewith, a 
vertical lever pivoted at its base, a link 
rod connecting said cam and said lever and 
adapted to actuate said lever, a rod having 

1493,719 

knuckle connections with said lever and 
yarn guide and gearing to simultaneously 
rotate said spindle and said cam shaft, sub 
stantially as described. 

2. A universal yarn winding device, colm 
prising a spindle, a member rotatable there 
with on which the yarn is wound, a slide 
positioned adjacent said member, a roller 
secured thereto, a yarn guide adapted for 
reciprocal movement on said slide, a trans 
verse shaft, a cam rotatable there with, a 
vertical lever pivoted at its base, a link rod 
connecting said cam and said lever and 
adapted to actuate said lever, a rod havin 
knuckle connections with said lever and 
yarn guide, a driving gear on said spindle, 
stepped driven gears on said cam shaft, an 
idler connecting said driving gear with a 
driven gear and means to shift said driven 
gears for a variation of speed, substantially 
as described. 

3. A universal yarn winding device, com 
prising a spindle, a member rotatable there 
with on which the yarn is wound, a slide 
positioned adjacent said member, a roller 
Secured thereto, a yarn guide adapted for 
reciprocal movement on said slide, a trans 
verse shaft, a cam rotatable therewith, a 
vertical lever pivoted at its base, a link rod 
connecting said cam and said lever and 
adapted to actuate said lever, a rod having 
knuckle connections with said lever and 
yarn guide, gearing to simultaneously rotate 
said spindle and said calm shaft, and means 
for the removal of said spindle independ 
ently of the other portions of said device, 
substantially as described. 

4. A universal yarn winding device, com 
prising a spindle, a member rotatable there 
with on which the yarn is wound, a slide 
positioned adjacent said member, a roller 
secured thereto, a yarn guide adapted for 
reciprocal movement on said slide, a trans 
verse shaft, a cam rotatable there with, a 
vertical lever pivoted at its base, a link rod 
connecting said cam and said lever, and 
adapted to actuate said lever, a rod having 
knuckle connections with said lever and 
yarn guide, gearing to simultaneously rotate 
said spindle and said cam shaft and means 
for retaining 'said roller in contact with the 
yarn, substantially as described. 

5. A universalvarn winding device, com 
prising a spindle, a member rotatable the re 
with on which the yarn is wound, a slide 
positioned adjacent said member, a roller 
secured thereto, a yarn guide adapted for 
reciprocal movement on said slide. a trans 
verse shaft, a cam rotatable there with, a 
vertical lever pivoted at its base, a link rod 
connecting said cann and said lever and 
adapted to actuate said lever, a rod having 
knuckle connections with said lever and 
yarn guide and gearing to simultaneously 
rotate said spindle and said cam shaft, said 
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lever being vertically slotted whereby said 
link rod, connecting said can and lever, 
may lie shifted and secure therein to ad 
just the stroke of said lever with said cann, 
the stroke of the can being uniform while 
the stroke of the level' is determined by the 
length of the menuber on which the yarn is 
wound, substantially as described. 

6. \ universal varn windling clevice, con 
rising a spindle, a member rotatable there 

with on which the yarn is wound, a tele 
scopic slide positioned adjacent said mem 
be', a roller secured thereto, a yarn guide 
adapted for reciprocal movement on said 
slide, a transverse shaft, a cam rotatable 
there with, a vertical lever pivoted at its 
l)ase, a link rol (ollecting said (am and 
said lever and adapted to actuate said lever, 
a rol having knuckle (connections with said 
lever and varn guide and gearing to si 
ultaneously rotate sail spindle and said 

('an shaft, substantially as described. 
T. A universal yarn winding device, com 

prising a spindle, a member rotatable there 
with on which the yarn is wound, a sup 
porting structure provided with a cross 
member, Vertical supports secured to said 
cross member, a telescopic slide secured to 
the upper terminals of said vertical sup 
ports adjacent said yarn member, a roller 
secured to said slide, a slotted yarn guide 
adapted for reciprocal movement on said 
slide, a transverse shaft, a can rotatable 
there with, a vertical lever pivoted at its 
lase, a link rod Connecting said cam and 
said lever and adapted to actuate said lever, 
a rod having knuckle connections with said 
lever and yarn guide and gearing to simul 
taneously rotate said spindle and said cann 
shaft, substantially as described. 

S. A universal yarn winding device, com 
prising a spindle, a member rotatable there 
with on which the yarn is wound, a sup 
porting structure provided with a cross 
member, vertical supports secured to said 
cross member, a telescopie slide secured to 
the upper terminals of said vertical sup 
ports aljacent sail roller, a roller se 
cured to said slide, a slotted yarn guide 
adapted for reciprocal movement on said 
slide, a transverse shaft, a cam rotatable 
there with, a vertical lever pivoted at its 
base, a link rod connecting said cam and 
said lever and adapted to actuate said lever, 

a rod having knuckle connections with said 
lever and yarn guide and gearing to si 
multaneously rotate said spindle and said 
cam shaft; said telescopic slide comprising 
two channeled members, one adapted to fit 
within the other, whereby the yarn guide 
may successively engage the flanges of said 
channeled members in its reciprocal move 
ment, substantially as described. 

9. A universal yarn winding device, com 
prising a spindle, a member rotatable there 
with on which the yarn is wound, a sup 
porting structure provided with a cross 
member, vertical supports, secured to said 
cross member, a telescopic slide secured to 
the upper terminals of said vertical sup 
ports adjacent said yarn member, a roller 
secured to said slide, a slotted yarn guide 
adapted for reciprocal movement on said 
slide, a transverse shaft, a cam rotatable 
therewith, a vertical lever pivoted at its 
base, a link rod connecting said cam and 
said lever and adapted to actuate said lever, 
a rod having knuckle connections with said 
lever and yarn guide and gearing to si 
multaneously rotate said spindle and said 
camshaft; said cross member of the sup porting structure being longitudinally slot 
ted whereby the vertical supports of the said 
telescopic slide member may be adjusted 
therealong for varying lengths of the men 
ber on which the yarn is wound, substan 
tially as described. 

10. A universal yarn winding device, com 
prising a spindle, a member rotatable there 
with on which the yarn is wound, a sup 
porting structure pivoted at its base, ver 
tical supports secured to a cross member 
thereof, a slide secured to the upper termi inals of said vertical supports, a yarn guide 
adapted for reciprocal movement on said 
slide, a transverse shaft, a cam rotatable 
there with, a vertical lever pivoted at its 
base, a link rod connecting said cam and 
said lever and adapted to actuate said lever, 
a rod having knuckle connections with said 
yarn guide and lever; said slide being po 
sitioned at an angle to conform to the an 
gularity of the member on which the yarn 
is wound and gearing to simultaneously 
rotate said spindle and said cam shaft, sub 
stantially as described. 

In testimony whereof I affix my signature. 
HYMAN M. ZIPPEL. 
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