
Nov. 18, 1969 W. K. WYATT ETAL 3,478,399 
APPARATUS FOR COILING A TEXTILE PRODUCT 

9 Sheets-Sheet Filed June 29, 1967 

INVENTORS. 
WILLIAM KIRK WYATT 
EDWARD G. MUELLER 

BY WLLAM H. HEBRANK 

(2-6-6-6 
ATTORNEYS, 

  



Nov. 18, 1969 W. K. WYATT ETAL 3,478,399 
APPARATUS FOR COILING A TEXTILE PRODUCT 

Filed June 29, 1967 9 Sheets-Sheet 2 

37. 44 

% S. NY DSN 

4. 3 

SSZŽZNS 

St St NYANSI N 52 N% %. N 47 so N% %N N 68 
N 55 54 N% WS But LuaLUN % % NE NTN NN N% 3 65 

. 3. 7O 

/ y INVENTORS. 

2 Ž W Lawan 3 4N 2ZZEZEZS:43N 
5 | N ? W S 

53 58 6 67 

39 6. 

3 WILLIAM KIRK WYATT 
EDWARD G. MUELLER 

BY WILLIAM H. HEBRANK 

A-6-6-6 
ATTORNEYS. 

  

  

  

  



Nov. 18, 1969 w. K. Wyatt ETAL 3,478,399 
APPARATUS FOR COILING A TEXTILE PRODUCT 

Filed June 29, 1967 9 Sheets-Sheet 5 

INVENTORS. 
WILLIAM KIRK WYATT 
EDWARD G. MUELLER 

BY WILLIAM H. HEBRANK 

(2-6-6-6 
ATTORNEYS. 

  



Nov. 18, 1969 W. K. WYATT ETAL 3,478,399 
APPARATUS FOR COILING A TEXTILE PRODUCT 

9 Sheets-Sheet 4 Filed June 29, 1967 

INVENTORS. 
WILLIAM KIRK WYATT 
EDWARD G. MUELLER 

BY WILLIAM H. HEBRANK 

(2-6-/26 
ATTORNEYS. 

  



Nov. 18, 1969 W. K. WYATT ETAL 3,478,399 
APPARATUS FOR COILING A TEXTILE PRODUCT 

Filed June 29, 1967 9 Sheets-Sheet 5 

Z/2Sy2% 
S. 

74d. 

INVENTORS, 
WILLIAM KRK WYATT 
EDWARD G. MUELLER 

BY WILLIAM H. HEBRANK 

ATTORNEYS. 

  

  

    

  

  

  

  

  

  



3,478,399 W. K. WYATT ETAL 
APPARATUS FOR COILING A TEXTILE PRODUCT 

Nov. 18, 1969 

9 Sheets-Sheet 6 Filed June 29, 1967 

ÑÑI Ø 

6 

  

  

  

  

  

  

  

  

  

  



3,478,399 W. K. WYATT ETA 

APPARATUS FOR COILING A TEXTILE PRODUCT 
Nov. 18, 1969 

9 Sheets-Sheet 7 Filed June 29, 1967 

N N 

DNA 
E% 7 

ASS 

ZZZZZZZZZZZ 
% No.zzzzzzzzzzzzzzzz«, ??ŽŽŽ ZZZZZZZZZZZZZZZZ? 

O C 

BY 

  

  

  

    

  

  

    

    

  

  

  

  



Nov. 18, 1969 W. K. WYATT ETA 3,478,399 
APPARATUS FOR COILING A TEXTILE PRODUCT 

9 Sheets-Sheet 8 Filed June 29, 1967 

es INVENTORS, WILLIAM KRK WYATT 
EDWARD G. MUELLER 

BY WILLIAM H, HEBRANK 

(2-6-6-6 
ATTORNEYS. 

  



Nov. 18, 1969 W. K. WYATT ETA 
APPARATUS FOR COILING A TEXTILE PRODUCT 

Filed June 29, 1967 

2 
3 S 

2 2. % 
472 s f S 
SN,N A. 

a 
) 

3,478,399 

9 Sheets-Sheet 9 

INVENTORS. 
WILLIAM KIRK WYATT 
EDWARD G. MUELLER 
WILLIAM H. HEBRANK 

(a-e-f2. 
ATTORNEYS. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

    

  

    

  



United States Patent Office 3,478,399 
Patented Nov. 18, 1969 

1. 

3,478,399 
APPARATUS FOR COLNG A 

TEXTILE PRODUCT 
William Kirk Wyatt, Lansdale, Edward G. Mueller, Hun 

tingdon Valley, and William H. Hebrank, Wallingford, 
Pa., assignors to Turbo Machine Company, Lansdale, 
Pa., a corporation of Pennsylvania 

Filed June 29, 1967, Ser. No. 650,094 
Int, C. B65h 51/02, 55/00 

U.S. Cl. 28-21 15 Claims 

ABSTRACT OF THE DISCLOSURE 

Yarn is laid continuously in loops progressively in a 
path along an annulus to form an annular layer as part of 
a coiled yarn package. Various means are used to vary 
the size of the loops, the number of loops laid over one 
revolution around the annulus, and the radial position 
of the loops in the annulus. The loops are laid along the 
annulus by feeding the yarn upwardly through a rotating 
nozzle in the annulus. A second annular layer of loops is 
formed beneath, and as a continuation of, the preceding 
one, and this step is repeated so that a stack of annular lay 
ers of looped yarn is formed into a coiled yarn pack 
age. 

BACKGROUND OF THE INVENTION 

This invention relates to the coiling of yarn, tow, staple, 
sliver, rope, or any other substantially continuous length 
of textile material, hereinafter referred to generically as 
yarn, to form a package. More particularly, this inven 
tion relates to apparatus for producing a coiled yarn pack 
age by feeding loops of yarn through a rotating base in 
such a manner that the loops progress along a Substan 
tially annular path while being varied in position both 
radially and circumferentially. 

Prior art devices have formed yarn packages in coils 
having loops of a uniform diameter disposed at a uniform 
distance from the center of the annulus. The product 
formed by these devices builds up yarn at the inner and 
outer diameters of the coiled package. This type of 
package has proved undesirable, particularly in connec 
tion with dyeing the yarn package, because the high yarn 
density at the inner and outer walls of the yarn package 
annulus results in a non-uniform penetration of the dye. 
When the non-uniformly dyed yarn is formed into a 
fabric, the fabric exhibits localized dye spots or streaks 
which seriously affect its appearance and quality. 
We have discovered new means for producing yarn 

packages of desirable yarn densities. By changing the 
feeds, speeds, and positions of the parts of the yarn 
handling apparatus, we have been able to produce new 
and useful coiled yarn packages having a significantly in 
creased yarn density. 

SUMMARY OF THE INVENTION 

This invention covers an apparatus for producing a 
product, said product being a continuously wound pack 
age constructed of yarn disposed in substantially annular 
layers forming a coil, each layer being constructed of a 
series of yarn loops which progress along their annular 
layers in various radial and circumferential positions, and 
additionally, the loops may be varied in size and con 
figuration, so that a yarn package of substantially uni 
form density is produced. - 

Accordingly, an object of this invention is to provide 
new apparatus for the production of coiled textile pack 
ages comprising coiled yarn packages wherein there is a 
higher density of yarn loops more uniformly distributed 
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2 
throughout the packages than has heretofore been known 
in the industry. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of an apparatus for produc 

ing a coiled yarn product; 
FIG. 2 is a perspective view partially broken away of a 

portion of the apparatus shown in FIG. 1; 
FIG. 3 is a diagrammatic plan view of a yarn package 

produced in accordance with a preferred embodiment 
of our invention; 

FIG. 4 is a detail sectional elevation of one of the parts 
of our invention shown in FIG. 5; 

FIG. 5 is a sectional view taken as indicated by the 
lines and arrows V-V which appears in FIG. 1; 

FIG. 6 is a diagrammatic elevation of a central Sec 
tional view of a typical annular yarn package for pur 
poses of illustrating various yarn distributions by means 
of density curves; 

FIG. 7 is a sectional view taken as indicated by the lines 
and arrows VII-VII which appear in FIG. 1, showing a 
portion of the apparatus in phantom alternate posi 
tion; 

FIG. 8 is a partial plan view showing, in alternate 
position, a portion of the apparatus shown in FIG. 7; 

FIG. 9 is a sectional view taken as indicated by the 
lines and arrows IX-IX which appear in FIG. 8; 

FIG. 10 is a motion diagram of a portion of the rotat 
ing apparatus shown in FIG. 5; 

FIG. 11 is a diagrammatic fragmentary view showing 
a typical disposition of the yarn as a result of the motion 
shown in FIG. 10, and a regulated yarn feed in accord 
ance with one embodiment of the invention; 

FIG. 12 is a partial vertical sectional view similar to 
FIG. 5 showing an alternate embodiment of the in 
vention; . 

FIG. 13 is a partial plan view taken as indicated by 
the lines and arrows XIII-XIII which appear in FIG. 12; 

FIG. 14 is a partial vertical sectional view similar to 
the upper portion of FIG. 12, but showing an alternate 
embodiment of the invention; 

FIG. 15 is a partial plan view taken as indicated by the 
lines and arrows XV-XV which appear in FIG. 14; 

FIG. 16 is a diagrammatic plan view of a pattern of 
yarn laid down by an alternate embodiment of our 
invention; 

FIG. 17 is a partial sectional view of a modified form 
of apparatus according to the invention similar to a 
portion of FIG. 5. 

FIG. 18 is a diagrammatic view indicating motions 
of the rotating elements and taken as indicated by the 
lines and arrows XVIII-XVIII which appear in FIG. 17; 
FIG. 19 is a partial view taken along the line XIX 

XIX of FIG. 17; 
FIG. 20 is a vertical sectional view similar to a portion 

of FIG. 5 showing a further alternate embodiment of the 
invention; 

FIG. 21 is a partial plan view taken as indicated by the 
lines and arrows XXI-XXI which appear in FIG. 20; 

FIG. 22 is a diagrammatic representation of a typical 
disposition of yarn achieved by the apparatus shown in 
FIG. 20 and 21; 

FIG. 23 is a schematic diagram of an alternate embodi 
ment of apparatus for producing a yarn package in 
accordance with the invention; 

FIG. 24 is a schematic plan view of an alternate form 
of doffing apparatus; 

FIG. 25 is a full section, partially broken away, of an 
alternate yarn package container and means of driving 
same; and 

FIG. 26 is a sectional view taken as indicated by the 
lines and arrows XXVI-XXVI which appear in FIG. 25. 
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DESCRIPTION OF THE PREFERREDEMBODIMENT 
In the figures, similar numbers have been used through 

out to designate similar parts. 
Referring to the drawings, FIG. 1 shows in perspective 

the basic apparatus which can be adapted in accordance 
with this invention for producing desirable yarn pack 
ages. This apparatus comprises a stand 30 having a base 
portion 31 and a vertical supporting column 32. A yarn 
package 33 in the form of a cone of yarn is mounted on 
the base 31. The yarn may be natural or synthetic, 
crimped or uncrimped, or even rope, tow, staple or sliver, 
for example. Yarn is withdrawn from the package 33 
and passes through a guide means 34, which is attached 
to the vertical column 32, and after passing through the 
coil depositing apparatus (generally designated 36) the 
yarn is deposited on a plate 37 (more clearly shown in 
FIG. 2). The plate 37 rotates (as will be more fully dis 
cussed hereinafter), so that as the yarn is deposited in 
loops on one portion of the plate 37 it is progressively 
laid out substantially in the form of an annulus to form a 
ring-like mass or substantially annular layer, a portion 
of which is shown in FIG. 2. Each successive annular 
layer is formed as a continuation of the preceding layer 
and passes over the original point of disposition of the 
yarn (designated as point A on the plate 37, FIG. 2), 
so that the layers build up continuously with the newest 
layer laid on the plate 37 under the preceding layer. As 
the layers continue to build up, they form a coiled yarn 
package. Such a package is shown being formed in FIG. 1 
at B. 
To retain the package, a cylindrical container 41 is 

desirably (but not always necessarily) disposed on the 
table 42. A plunger 43 is disposed within the container 
41 and rests initially on the plate 37. In operation, the 
plunger 43 rests on top of the first layer of the newly 
formed package, and maintains a suitable pressure so 
that the friction provided by the plunger and the stack of 
yarn forming in the package aids in the disposition of 
the yarn on the plate 37. The automatic operation of this 
plunger 43 and the removal or doffing of the yarn pack 
ages will be described more fully hereinafter. 

Referring now generally to FIGS. 1-9, we will describe 
the apparatus and method for producing one type of 
product in accordance with our invention. These figures 
represent a preferred embodiment of our invention where 
in the resulting product is a coiled yard package com 
posed of yarn laid continuously in annular layers, each 
layer being composed of loops of yarn of approximately 
the same size, which loop size is smaller than the width 
of the annular path, and wherein each successive annular 
layer in the coil is eccentric to the overall coiled package 
and out of phase with the previous layer. In this manner 
a high density yarn package is produced. (See FIG. 3.) 
As shown in the cross section in FIG. 5, the periphery 

of the plate 37 has gear teeth 44 thereon. The plate 37 is 
mounted for rotation within the table 42, about a central 
axis. The gear teeth 44 engage the teeth 45 of the driving 
gear 46 which is mounted for rotation with the shaft 47. 
The shaft 47 is journaled at its outer end in a bearing 
plate and is suitably coupled to a drive motor 51 which 
is mounted on the column 32. 

Attached to the underside of the plate 37 is a hollow 
cylindrical bearing housing 52 at the lower end of which 
there is affixed a gear housing 53. The underside of the 
table housing 50 carries an internal ring gear 54. The 
gear housing 53 has a driven pinion 55 mounted in en 
gagement with the (driving) ring gear 54. In operation, the 
motor 51 rotates the gear 46 which in turn rotates the 
plate 37. As the plate 37 rotates, the cylindrical bearing 
housing 52 and the gear housing 53 likewise rotate. The 
pinion 55 being in engagement with the ring gear 54 on the 
housing 50 is likewise rotated about its shaft 56. Mounted 
on the shaft 56 is a gear 57 which is part of a gear train, 
designated generally 58, The other end of the gear train 
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4. 
58 terminates in a pulley 61 of suitable design for use 
in a belt drive. 
Mounted for rotation within and relative to the hollow 

cylindrical bearing housing 52, is a flyer assembly, desig 
nated generally 65. The flyer assembly 65 passes through 
the gear housing 53 and has attached to the end thereof a 
pulley 66 for driving engagement with the belt 67. The 
flyer assembly 65 comprises a hollow cylindrical member 
68 which is mounted for rotation in the bearings 69 and 
70 at either end thereof; said bearings being suitably 
mounted in the bearing housing 52. Disposed on the end 
of the member 68 is a flyer 73 having a concave upper 
surface preferably formed of a smooth and slippery ma 
terial such as polished chrome, nylon or polytetrafluoro 
ethylene, for example. The concavity is about A6 of an 
inch from the upper edge of the flyer 73 which is on the 
same level as the surface of the plate 37, for a flyer 73 
approximately 1% inches in diameter. As shown more 
clearly in FIG. 4, within the flyer 73 there is a sleeve 74 
forming a passageway disposed at an angle to the axis of 
the flyer assembly. The sleeve 74 is likewise preferably 
made of a slippery bearing material and is rounded to 
prevent burrs at its inlet end 75 and at its outlet end 76. 
In particular, at the outlet end 76 it is countersunk in a 
generally flared manner. Mounted within the flyer assem 
bly 65 and held in place by the flyer 73 is a bearing guide 
77 for the yarn passing through the flyer assembly to the 
inlet end 75 of the sleeve 74. 

In operation, as the plate 37 is rotated counterclock 
wise when viewed from the top, the gear train 58 controls 
the rotation of the flyer assembly 65, so that it is rotated 
in a clockwise direction when viewed from the top. 

Before actuating the motor 51, yarn is fed through the 
flyer assembly 65 and across the plate 37 under the 
plunger 43. As rotation begins, the plunger 43 provides 
a frictional force on the yarn which tends to restrain the 
yarn and withdraw it from the yarn package 33 through 
the flyer assembly 65. As the flyer 73 rotates and the plate 
37 rotates, a trail of loops is left behind the flyer on the 
plate 37, which trail of loops is generated substantially 
along an annulus, as shown in FIG. 2. When one com 
plete rotation of the plate 37 has been made the loops 
deposited are substantially in the form of an annular 
layer. The apparatus continues to lay loops on the plate 
37, So that a second layer of loops is formed adjacent to 
the first layer as a continuation thereof, thereby separat 
ing the first layer from the surface of the plate 37. The 
frictional force on the yarn is now between the previously 
formed annular layer of loops and the yarn being fed 
across the slippery surface of the flyer. As successive an 
nular layers of loops are formed, a yarn package begins 
to form adjacent to the surface of the plate 37. If this 
process is continued, a yarn package is formed wherein 
all the loops are of approximately the same size, i.e. each 
loop has approximately the same generating radius, and 
each annular layer is disposed essentially concentric with 
the other layers in the coiled package, so that the inner 
and outer diameter of the annular layers of loops lie sub 
stantially adjacent to one another. In the course of build 
ing up a package approximately 8 to 10 inches long, there 
is a high density of yarn at the inner and outer diameters 
of the package and a substantially lower density in the 
area of the mean diameter. This occurrence is shown in 
FIG. 6, wherein the yarn package is shown diagrammati 
cally in elevation and the density curve C is plotted 
across one cross-sectioned side of the package. The mean 
diameter is dim, the outer diameter is do, and the inner 
diameter is di. As previously stated, it is an object of this 
invention to provide a high density yarn package wherein 
the yarn is distributed more uniformly from the inner 
radius to the outer radius of the annular package. 

In dyeing processes wherein the velocity of the fluid is 
proportional to the dye rate, the more yarn per height of 
package the more uniform the dyeing. It is desirable, there 



3,478,399 
5 

fore, in certain dye processes to have a density curve 
which is almost flat, as shown by the illustrated curve C. 
In certain other types of processes it is desirable to con 
trol the density, so that a higher density exists at either 
the inner radius or the outer radius. Various density curves 
are desirable depending on the particular use for which 
the package is intended, and it is an object of this inven 
tion to provide methods and means for achieving these 
various density patterns. 
One such method is to control the depositing of the 

individual annular layers of yarn so that each succeeding 
annular layer is eccentrically deposited with respect to 
the previous annular layer within the package. A typical 
arrangement is shown in FIG. 3. 
The apparatus shown in FIGS. 1, 5 and 7 may be adapt 

ed to produce a yarn package of substantially the same 
configuration as that shown in FIG. 3 by the means as 
shown by way of example in FIGS. 8 and 9. 

Referring to FIG. 7, the table 42 comprises a bed 80 
and a pair of guides 81a and 81b. The guides are adjust 
able transversely of the table, as by the slots 83 and bolts 
84, so that one guide may be moved closer to the center 
of the plate 37 than the other. In FIGS. 8 and 9, the mem 
ber 82 retaining the container 41 laterally on the table is 
slightly off center from the plate 37, so that the container : 
41 is eccentric thereto. The container 41 is preferably 
hollow and cylindrical and made of plastic or other suit 
able material. It rests on the table 80 and is free to turn 
thereon. Supporting rollers 40, 48 and 49 are disposed 
about its sides spaced above the table to maintain the 
container 41 in its axial position and allow it to rotate. 

In the operation of the basic apparatus as shown in 
FIGS. 1 and 7, it is preferable to have the plate 37 and 
the flyer 73 driven in opposite directions, i.e. one clock 
wise and the other counterclockwise. Where the plunger 
43 is also driven, the plunger and the flyer preferably 
should be driven in the same direction, while the plate is 
rotating in the opposite direction. In this embodiment of 
the apparatus it is necessary to rotate the plunger about 
its axis. 

Accordingly, drive means designated 85, FIG. 5 is rig 
idly attached to frame 38 and is coupled to the shaft 
86 of the plunger 43 to rotate the plunger; said drive 
means being connected by conventional electrical means 
(designated M) to the controls of the motor 51, to be 
actuated thereby. The plunger 43 is disposed within the 
retainer member 82 on the table 42 and is also eccen 
tric to the plate 37 (FIG. 8). When the motor 51 is 
started, the plunger rotates and the frictional force be 
tween the plunger and the plate 37 draws yarn through 
the nozzle 74. As the table rotates the yarn is laid in loops 
along an annulus, as previously described. However, the 
rotation of the plunger 43, which is disposed eccentrical 
ly to the plate 37 within the container 41, produces an 
orbital movement of the layer of yarn being formed rela 
tive to the plate 37. 

In the FIG. 3, according to a typical example, the out 
side diameter of the package is approximately 5 inches 
and the inside diameter is approximately 1% inches. The 
wall thickness of this package is therefore 1% inches. 
However, the loops of yarn that comprise a layer are 
only about 1% inches in width, as seen from the top. 
The loops forming the layer are laid continuously and 
progressively one partially beneath the other along an 
annulus, which is generated at substantially a fixed radial 
distance from the center of the plate 37. Since the loops 
are of a smaller diameter than the width of an annular 
portion of the package, and since the layers are deposited 
in an eccentric orbital path with respect to the previous 
layer within the package, the resulting coiled yarn pack 
age is similar to that shown in FIG. 3. By predetermin 
ing the speed of rotation of the various rotating mem 
bers, just described, control is achieved wherein the loops 
in succeeding layers will not lay directly upon one an 
other. This results in a "softening' of the inner and outer 
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6 
peripheries of the yarn package. Thus, a more uniform 
density is produced in the yarn package than would be the 
case when the loops lie substantially above one another 
in repetitive pattern, as previously described. 
A variety of yarn packages can be produced by vary 

ing the geometric arrangements of the patterns in which 
the loops are laid along the substantially annular shape. 
One such pattern is that shown in FIG. 11, wherein the 
center of each loop is substantially equidistant from the 
center of the package. However, some of the loops are 
Smaller than others and the loops are varied continuously 
in size along the path of the variable thickness annulus. 

This pattern of loops can be produced in an apparatus 
similar to that described with reference to FIGS. 1-7, 
wherein a single flyer rotates in a single rotating plate, as 
shown in the motion diagram FIG. 10. There are sev 
eral methods of producing this type of yarn package, 
among which are varying the flyer speed, varying the plate 
speed, varying the pressure on the plunger, and varying 
the tension on the yarn passing into the coiler apparatus 
by controlling the input feed. One preferred method is to 
vary the speed of the feed of the yarn relative to the 
speed of rotation of the flyer. Reducing the yarn feed must 
necessarily reduce the generated radius of the loops in 
the product. If, however, the feed is increased without 
changing the speed of the flyer, a maximum feed is ap 
proached beyond which the yarn would merely build up 
before the flyer. A constant take-up speed is desirable, 
and an appropriate change in the flyer speed provides this 
important result. 
To control the input speed, feed rollers designated 35 

(FIGS. 1 and 5) are mounted on the gear housing 53 
which rotates with the plate 37 so that the rollers 35 re 
main in the same relative position with respect to the 
rotating flyer. Suitable guide means 78 are disposed on 
the gear housing 53 ahead of the feed rollers 35 to guide 
the yarn into the bight of the rollers. The feed rollers 35 
take up inequalities of yarn tension as the yarn comes 
off the package 33 on the base 31 and take the load off 
the coiler feeding which is due to friction at the interface 
between the flyer and plate on the one hand and the 
plunger or yarn package on the other hand. The rollers 
35 may be driven by any conventional drive means 39, 
FIG. 5. The drive may be constant or variable as desired. 
A fragmentary view of one annular layer showing 

diagrammatically the disposition of yarn has been shown 
in FIG. 11. By varying the plate speed while maintain 
ing the feed at a constant rate, the phasing of the large 
to small loop disposition can be changed, that is, the 
phasing can be adjusted so that each succeeding annular 
layer of loops is out of phase with the preceding layer. 
Thus, once again a yarn package of more uniform cross 
Sectional density is produced. 
The apparatus shown in the FIGS. 1, 2 and 5 can be 

utilized with certain modifications in achieving this re 
sult, by having a variable speed drive on the feed rollers 
35 and/or on the flyer assembly 65. Likewise, fixed drives 
having cams can be used to lay a constant pattern of 
loops of varying size per annular layer, which pattern is 
out of phase from one annular layer to the next, thereby 
producing a similar yarn package. 

Another means of producing a similar yarn loop pat 
tern, i.e. one in which the loops vary in size but are all 
disposed approximately the same distance from the cen 
ter of the package and wherein similar size loops do not 
lie in the same angular position on successive revolutions, 
is shown in FIGS. 12 and 13. The modified flyer 173 con 
tains a slot 179 wherein a sleeve 174 is mounted for slid 
ing engagement, and is spring biased outwardly by the 
spring 172. A cable 180 is attached to the sleeve 174 in 
the slot 179. The cable 180 passes over a guide roller 181, 
through the hollow portion of the flyer assembly 65, and 
around a second guide roller 182, and is fixedly con 
nected to a drive assembly 183. The drive assembly 183 
is mounted to the flyer assembly 65, so as to rotate there 
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with. The drive assembly may be variable or fixed as de 
sired. For example, if the drive assembly is to run in a 
variable pattern so that the position of the sleeve 174 
Within the flyer 173 may be varied while the flyer is ro 
tating, the rod 183a which is connected to the cable 180, 
is a part of a spring biased electro-magnetic device, such 
as a solenoid 183b, which solenoid is responsive to a 
variable voltage impressed across the circuit Z. The posi 
tion of the rod 183a within the solenoid 183b is a func 
tion of the magnetic flux which is a function of the varia 
ble voltage in the circuit Z. Thus by changing the voltage, 
the rod 183a is moved back and forth in the solenoid, so 
that the sleeve 174 is withdrawn and let out within the 
slot according to variations in the voltage in the circuit 
Z. If the drive assembly is to run in a fixed pattern, a cam 
means (not shown) is incorporated into the drive as 
sembly 183 to contact the rod 183a to retract and let out 
the cable over a fixed time interval. Thus, as the flyer 
rotates at a constant speed, the sleeve 174 is withdrawn 
and let out within the slot in the direction of the arrows 
FIG. 13, thereby varying the generating radius of the 
loops. Note, however, that the center of each loop re 
mains equidistant from the center of the package. 
An alternate means for oscillating the sleeve 174a with 

in the flyer is shown in FIGS. 14 and 15. Herein a slot 
179a is again provided in a further modification of the 
flyer 175. The sleeve 174a is disposed in sliding engage 
ment in the slot and is spring biased outwardly by the 
spring 172a. A cammed surface 184 is provided on the 
plate 137. The sleeve has a rotating cam follower 186 
attached thereto, which follows the cammed surface 184 
in the plate 137, thereby adjusting the radial position of 
the sleeve 174a within the flyer 175 over a fixed pattern. 

Referring now to FIG. 18 of the drawings, a further 
variation in the pattern of loops can be achieved by hav 
ing the flyer 173a rotate within a rotating member 101, 
which in turn rotates in the plate 137a. The pattern laid 
down by this device is that shown in the diagrammatic 
plan view, FIG. 16. The flyer 173a rotating within the in 
termediate rotating member 101, produces a series of 
loops along a small annulus. The intermediate rotating 
member 101 rotating within the plate 137a lays these 
loops along the generated annulus. The pattern produced, 
as shown in FIG. 16, is composed of a series of loops 
forming a larger loop and similar series of larger loops 
forming the annular layer. 
The mechanism for producing the pattern of FIG. 16 

is shown in FIGS. 17 and 19, wherein drive means 100 
drives intermediate rotating member 101 through pulleys 
161 and 166 and belt 167. The shaft 90 of the drive 
means 100 extends through pulley 161 and has a pulley 
91 attached thereto. The flyer assembly 168 is mounted 
off center in the intermediate member 101 for rotation in 
the bearings. The flyer assembly 168 is driven by pulleys 
91 and 92 through a belt 98 being driven about a spring 
loaded idler 103 to make up for the eccentricity caused 
by the off center disposition of the flyer assembly in the 
intermediate member. 
A still further variation of the type of product which 

can be produced is shown in FIG. 22, wherein the loops 
are of substantially the same generating radius, how 
ever, the center of the loops is moved approximately 
sinusoidally with respect to a circle extending about the 
center of the package. Disposition of loops in this fash 
ion may be accomplished in several ways. For example, 
in FIGS. 20 and 21, a device is shown for rocking the 
flyer. The flyer assembly 65 is mounted for rotation in 
a hollow cylindrical member 139, which in turn is mount 
ed in an arcuate bearing 140. The opening in plate 237 
for the flyer is enlarged, as shown at R in FIG. 21, so 
that the flyer itself may be moved in a radial direction 
toward and away from the center of the plate. In order 
to move the flyer, it is rocked or pivoted about the bear 
ing 140 (FIG. 20). 
To provide a constant drive for the flyer, a spring-type 
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expandable belt 141 is affixed to the flyer assembly in 
close proximity to the bearing 140, so that the mount 
of off-set or take-up necessary by the spring on the pull 
leys 261 and 266 will be as small as possible. This alter 
native drive works well, particularly when the dimension 
of the eccentricity is small in relation to the plate or 
package diameter. The take-up required in the expand 
able belt 141 is, therefore, well within the limits of known 
materials. 
A cam drive 142 is mounted to the gear housing 53 

for rotation therewith. The cam drive comprises a driv 
ing wheel 96 having a substantially annular cam groove 
96a in the upper surface thereof. The wheel 96 is affixed 
to the shaft 90a for rotation therewith. Disposed within 
the cam groove 96a is a follower 94a which is attached 
to a rod 94. The rod 94 is disposed within a bearing 93a 
which is affixed to a flange 93 mounted to the gear hous 
ing 53. Rotation of the wheel 96 produces a straight line 
movement of the rod 94 which is in sliding engagement 
in the bearing 93a. The other end of the rod 94 is 
mounted about the hollow cylindrical member 68 which 
forms a part of the flyer assembly 65. An arcuate bear 
ing 14.0a is mounted on the hollow cylindrical member 
68 to engage a mating bearing portion on the rod 94 for 
rotation therein. Thus, while the flyer assembly 65 is ro 
tating, the straight line movement of the rod 94 is trans 
mitted to the hollow cylindrical member 68 producing a 
rocking of the flyer assembly 65 about the bearing 140. 
An alternate form of apparatus for achieving the same 

type of yarn package is shown in the FIG. 23, wherein the 
flyer assembly 65 is moved along an arcuate path toward 
and away from the center of the plate 337. In this ap 
paratus the upper surface of the flyer remains in fixed 
planar relationship to the upper surface of the plate 337. 
A suitable type cam drive mechanism designated 300 
(shown schematically in FIG. 23) is attached to the flyer 
assembly to move the assembly toward and away from the 
center of the plate. Both types of apparatus provide the 
same type of yarn configuration in the finished package, 
i.e. that shown in FIG. 22. 

Referring once again to FIG. 1, reference is now made 
to a means for doffing or removing a finished package 
and starting another package without interrupting the con 
tinuous coiling, which means is particularly suited for the 
coiling apparatus previously described. Plunger 43 has a 
shaft 86 extending vertically upwardly therefrom. As the 
yarn package accumulates (as shown at B in FIG. 1), the 
plunger 43 rises vertically. Eventually the package fills 
the container 41 up to a predetermined level. 
An automatic doffing means is shown in FIGS. 1 and 

5. When the plunger 43 reaches the top of the container 
41, a pressure actuated limit switch designated S in FIG. 
5) is closed, thereby actuating circuit J (FIG. 5). Circuit 
J controls electrically actuated pneumatic positioning 
means designated 190 (FIG. 1), whereby the frame 38 is 
shifted to the left in FIG. 1 to the position shown in 
phantom in FIG. 7. A second container automatically 
comes into position on the table 42 above the plate 37 
together with a second plunger, and a second package 
begins to form immediately. The first package can now be 
removed from the table and in so doing the yarn may be 
cut at any convenient place. 
As can readily be seen, it is a great advantage in this 

invention to feed the yarn through the plate 37 from the 
bottom, since this permits easy and automatic doffing. 
An alternate method and means for doffing is shown 

in the FIG. 24, wherein the containers 41a, 41b, and 41c 
are disposed on an indexed table. The same principles of 
actuation apply except that the table 42a is automatically 
indexed to rotate the next container into position. This 
gives the operator more time to remove the package. As 
in the previously discussed arrangement, the shifting of 
the table automatically sets the next plunger on the pres 
Sure plate. 
FIGS. 25 and 26 show an alternate form of yarn pack 
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age container, which is particularly suited for use with 
packages produced in accordance with our invention. The 
container designated 441 consists of a number of vertically 
extending equally spaced rods 442 affixed in rings 443, 
444 at either end. A perforated pressure plate 445 is dis 
posed in the container 441 with ears 446 to interlock the 
plate with the rods. The ears contact the upper ring 444 
when the container is filled with yarn, so that doffing of 
the package and container is achieved by slipping a per 
forated cover plate over the lower end of the container; 
it is then ready for further processing. Because of the 
open construction at both the sides and ends, the con 
tainer can be used immediately in a dye process. There is 
no need to transfer the yarn package to another suitably 
configured container, as would be the case if the con 
tainer were a hollow plastic cylinder. 

FIG. 25 shows an alternate embodiment of a drive 
means for the plunger to produce the type of package 
shown in FIG. 3. This means is particularly suited for 
use with the alternate container 441, when it is desired 
to rotate the yarn package in order to achieve orbital 
movement of the yarn package eccentric to the yarn de 
positing plate (as was previously described in connection 
with FIGS. 3, 8 and 9). FIG. 25 shows an elevation of the 
alternate drive means and container arrangement in ap 
paratus similar to that shown in FIGS. 1-7. A fixed bracket 
450 retains a bearing housing 451 wherein sleeve bearings 
452 and 453 are fixed to support tubular shaft 454 and 
permit it to rotate therein. Within the tubular shaft 454, 
bearing members 455 and 456 support shaft 86 for rota 
tion therein. Shaft 86 is similar to that previously described 
and is connected to plunger 43. A pulley 460 is fixedly 
connected to the tubular shaft 454 as by means of set 
screw 461. A belt 462 connects the pulley 460 with a suit 
able drive means (not shown) for driving the pulley 460 
and rotating the tubular member 454. The lower end of 
the tubular member 460 is in threaded engagement with a 
cover plate 470. The cover plate 470 is disposed on top 
of the container 441 and is held in engagement there 
with by the spring 471 and the pin 472, which passes 
through the hole 473 in the ring 444 and is fixedly con 
nected to the cover plate 470. The configuration of the 
ring on the cover plate, together with the coaction of the 
spring and the pin, provide a means whereby the con 
tainer 44.1 may be rotated upon rotation of the shaft 454. 
The tabs 446 of the perforated plate 445 engage the ro 
tating rods 442 of the container 441 so as to rotate there 
with. 

In operation, yarn is fed through the plate 480 in a 
similar fashion as previously described in connection with 
FIGS. 1-9. The package container 441 is disposed off 
center or eccentric to the plate. The perforated plate 445 
coacts with the yarn and the plate 480 in the same man 
ner as the plunger 43 coacted with the plate 37 and the 
yarn to withdraw the yarn in loops along an annulus. 
The plunger 43 and the shaft 86 maintain the perforated 
plate 445 in engagement with the plate 480 or the 
newly formed yarn package (as appropriate). As the 
yarn package is formed, the plate 445 rises vertically in 
the container 441 and the plunger likewise rises vertically; 
the shaft 86 being in sliding engagement with the bearings 
455 and 456. The plunger 43 and the shaft 86 may be 
weighted as at 490, or spring loaded, as desired, to main 
tain a suitable pressure on the yarn package. As previously 
mentioned, the yarn package is similar to that described 
in connection with FIG. 3, so that it has a desirable 
density for further processing, as for instance, dyeing. 
Likewise, the axial load provided by the weighted plunger 
may be adjusted easily to provide the desirable axial com 
pression in the yarn package, thereby eliminating any 
additional steps necessary to compress the package further 
axially. Thus, the finished package of coiled yarn of suit 
able density and axial compression and disposed in a 
container designed for maintenance of the package in 
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tegrity, while permitting relatively free fluid flow there 
through, presents a very desirable product. 

It will be understood that various changes in the de 
tails, materials and arrangement of parts which have been 
herein described and illustrated in order to explain the 
nature of this invention, may be made by those skilled 
in the art within the principle and scope of the invention. 
More particularly, it is to be noted that gravity has no 

effect on the operation of the apparatus described. Thus 
while the apparatus has been shown mounted in an up 
right position, it could be mounted on an angle or even 
inverted. To appreciate the applicability of this state 
ment, notice in connection with FIG. 5 that while the 
feed rollers 35 may be said to be feeding the yarn up 
wardly through the flyer assembly 65, the term "up 
wardly” is only a relative term designating the relation 
ship of the parts in a particular embodiment shown. 

Further, just as the word "yarn' has been used broadly 
to denote many types of continuous textile products, 
many other specific terms used in this application are 
capable of having equivalents substituted therefor. It 
is to be understood then that only the preferred embodi 
ments have been described, rather than all posible em 
bodiments of the apparatus. In line with this, the ap 
paratus has been described to function in a certain de 
fined manner with respect to which variations could be 
made within the scope of the invention. For example, 
in FIG. 18 the rotation of the parts with respect to one 
another could be changed to produce a variety of yarn 
patterns. This being the case, it is apparent that when we 
use the term "annulus' we are not introducing a limitation 
to the actual shape of the ring. While some patterns have 
been shown which are other than an exact ring, still other 
forms could be shown which would be useful within the 
Scope of our invention. 
When we refer to "layers' these are formed one ad 

jacent to the other and essentially helical; but this also 
could be otherwise, for example, by adjusting the speed 
and feeds of the various parts. Likewise, where the layers 
are laid helically, a helical separator could be introduced 
between the layers and it will be understood that in ac 
cordance with our invention the layers would still be 
"adjacent,' as the term is used herein. 
As previously noted, the pattern of the loops may be 

varied by changing the speed and feeds of the parts. 
Likewise, the loops themselves may be varied. While the 
word "loop” has been used generically throughout the 
application and has been shown as being substantially 
circular in shape, it could be oval or of another shape. 
Similarly the loop has been shown as a closed loop, it 

, being understood that the loop could be either opened or 
closed and, in fact, the yarn could be laid in a sinusoidal 
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pattern or a series of "V-shaped” repeating figures. 
What is claimed is: 
1. An apparatus for producing a coiled yarn package 

comprising: 
(a) a plate having a yarn depositing surface thereon; 
(b) a drive means connected to said plate for rotating 

said plate about its axis; 
(c) a second plate having a yarn depositing surface 
thereon mounted for rotation about its axis and dis 
posed eccentrically within said first mentioned plate, 
said second plate having a yarn depositing surface 
thereon contiguous with the yarn depositing surface 
of said first plate; 

(d) means connected to said second plate for rotating 
said second plate about its axis; 

(e) a flyer mounted for rotation about its axis and 
disposed eccentrically within said second plate, said 
flyer having a surface contiguous with said yarn 
depositing Surface on said second plate; 

(f) means connected to said flyer for rotating said 
flyer about its axis; 

(g) passage means for said yarn disposed through said 
flyer and terminating in an opening in said surface 
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of said flyer at a point spaced from the axis thereof; 
and 

(h) friction means contacting said plates and disposed 
to cover said opening in said flyer whereby yarn 
passing through said opening and across said plates 
is withdrawn through said passage means and de 
posited upon said yarn depositing Surfaces upon 
rotation of said plates and said flyer. 

2. An apparatus for producing a coiled textile package 
comprising: 

(a) a rotatable member having a yarn depositing Sur 
face thereon; 

(b) drive means connected to rotate said member about 
its axis; 

(c) a flyer mounted for rotation about its axis an 
disposed eccentrically with respect to said member, 
said flyer having a surface communicating with said 
yarn depositing Surface; 

(d) means connected to said flyer for rotating Said 
flyer about its axis; 

(e) means forming a passage for said textile dis 
posed through said flyer, said passage being open at 
both ends thereof and extending to said Surface 
of said flyer at a point spaced from the axis thereof; 
and 

(f) friction means disposed to contact the textile de 
positing surface of said rotatable member and to 
cover the end of said passage in said surface of 
said flyer, whereby textile material passing through 
said end and across said rotatable member is with 
drawn and deposited upon said textile depositing 
surface upon rotation of said member and of said 
flyer, said textile material being deposited in the 
form of loops, said loops being formed against the 
package and loops previously formed. 

3. An apparatus as in claim 2 wherein means are con 
nected to said friction means to vary the pressure of said 
friction means against said member. 

4. An apparatus as in claim 2 wherein container means 
are mounted about said friction means having an open end 
in communication with said member for containing the 
package as it is formed. 

5. An apparatus as in claim 4 wherein said container 
means comprises: 

(a) a first annular member; 
(b) a second annular member; 
(c) a plurality of rods fixedly connected to and extend 

ing betwen said first and said second annular mem 
bers; and 

(d) a perforated plate disposed within said container 
means, said plate having tabs thereon extending be 
tween said rods. 

6. An apparatus as in claim 5 wherein: 
(a) said friction means comprises a plunger and a 

shaft extending from said plunger; 
(b) said perforated plate is disposed on said first men 

tioned plate in frictional contact therewith, said 
plunger rests upon said perforated plate to maintain 
said frictional contact; and 

(c) means are connected to said container means to 
rotate said container means, said container means 
being disposed eccentric to said rotatable member. 

7. An apparatus as in claim 6 wherein: 
(a) said means connected to said container means 

to rotate said container means, comprises: 
(1) a housing disposed on said apparatus; 
(2) a hollow tubular shaft disposed to rotate 
within said housing, said shaft being disposed 
about said shaft of said plunger and having 
bearing means therein engaging said shaft of 
said plunger for rotational and sliding contact 
therewith; 

(3) means connected to said tubular shaft to 
rotate said shaft; 

0. 

5 

20 

25 

30 

35 

40 

60 

70 

75 

2 
(4) a plate fixedly connected to said hollow 
tubular shaft and disposed in engagement with 
the end of said container remote from said first 
mentioned plate; and 

(b) means are disposed on the shaft extending from 
said plunger to maintain a predetermined force 
against said depositing surface. 

8. An apparatus for producing a coiled textile package 
comprising: 

(a) a rotatable member; 
(b) drive means connected to rotate said member 
about its axis; 

(c) a flyer mounted for rotation about its axis and 
disposed eccentrically with respect to said member; 

(d) means connected to said flyer for rotating said 
flyer about its axis; 

(e) means forming a passage for said textile disposed 
through said flyer, said passage being open at both 
ends thereof, at least one open end being spaced from 
the axis of said flyer; 

(f) means mounting said flyer for pivotal movement 
transverse to its axis; and 

(g) means connected to said flyer to pivot said flyer 
about said last mentioned means while said flyer is 
rotating. 

9. An apparatus for producing a coiled textile package 
comprising: 

(a) a rotatable member; 
(b) drive means connected to rotate said member 
about its axis; 

(c) a flyer mounted for rotation about its axis and 
disposed eccentrically with respect to said member; 

(d) means connected to said flyer for rotating said 
flyer about its axis; 

(e) means forming a passage for said textile disposed 
through said flyer, said passage being open at both 
ends thereof, at least one open end being spaced 
from the axis of said flyer; 

(f) said flyer having a slot therein; 
(g) means disposed in said slot in sliding engagement 

therewith forming a part of said passage means and 
terminating in said end of said passage spaced from 
said axis of said flyer; and 

(h) means connected to said last mentioned means 
for oscillating said means in said slot while said 
flyer is rotating. 

10. An apparatus for producing a coiled textile package 
comprising: 

(a) a rotatable member; 
(b) drive means connected to rotate said member 
about its axis; 

(c) a flyer mounted for rotation about its axis and 
disposed eccentrically with respect to said member; 

(d) means connected to said flyer for rotating said 
flyer about its axis; 

(e) means forming a passage for said textile disposed 
through said flyer, said passage being open at both 
ends thereof, at least one open end being spaced 
from the axis of said flyer; 

(f) a hollow container having an open end arranged 
in communication with said rotatable member for 
receiving and containing said textile package; 

(g) means disposed in said apparatus for positioning 
said container; 

(h) means for shifting said positioning means on said 
apparatus; 

(i) a Second container disposed on said apparatus; 
and 

(j) said positioning means having means for position 
ing said Second container about said rotatable mem 
ber when said positioning means has been shifted, 
whereby said first container can be removed from its 
position realtive to said member and replaced by 
said second container. 
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11. An apparatus for producing a coiled textile package 
comprising: 

(a) a rotatable member having a yarn depositing Sur 
face thereon; 

(b) drive means connected to rotate said member 
about its axis; 

(c) a flyer mounted for rotation about its axis and 
disposed eccentrically within said member, said flyer 
having a yarn depositing surface contiguous with 
said yarn depositing surface on said member; 

(d) means connected to said flyer for rotating said 
flyer about its axis; 

(e) means forming a passage for said textile disposed 
through said flyer, said passage being open at both 
ends thereof and extending to said surface of said 
flyer at a point spaced from the axis thereof, whereby 
textile material passing through said passage means 
is deposited upon rotation of said member and of 
said flyer, thereby forming a coiled textile package. 

12. An apparatus as in claim 11, wherein: 
(a) a hollow container having an open end is arranged 

in communication with said member, said con 
tainer being eccentric to said member; and 

(b) drive means are connected to said container to 
rotate it about its axis. 

13. An apparatus as in claim 11 wherein: 
(a) a hollow container having an open end is ar 

ranged in communication with said rotatable mem 
ber for receiving and containing said textile package; 
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(b) means are disposed on said apparatus for position- 30 
ing said container; and 
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(c) means are provided for shifting said positioning 
means on Said apparatus. 

14. An apparatus as in claim 11 wherein: 
(a) feed means are disposed on said apparatus for 

feeding textile material into the end of the passage 
means in said flyer remote from said surface. 

15. An appartus as in claim 14 wherein: 
(a) said feed means comprises a pair of feed rolls; 
(b) means are provided for guiding said textile mate 

rial into said feed rolls; and 
(c) means are provided for varying the speed of 

said feed rolls. 
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