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or conical depending upon the shape of the core of the 
package which it is intended to support. As shown, a 
conical sleeve 5 is provided and it supports a package 8 
having a conical core 9. 
The primary tension device comprises a plug or cap 10 

removably fitted securely within the upper end of the 
core 9 and having a bore 11 for the passage of the thread 
into the hollow spindle. The bore 11 is in axial align 
ment with the bore of the spindle 3. A spherical seat 12 
is provided around the opening to the bore 11 for re 
ceiving the spherical tensioning ball 13. The particular 
form of the primary tension device shown is merely il 
lustrative of numerous systems that may be employed. 
The particular form of the primary tension device in itself 
is not part of the present invention and it may be a sim 
ple tension device such as shown or it may comprise 
a pair of spaced tension devices supported on the cap 19, 
the lowermost thereof serving as a twist barrier to pre 
vent the twist imparted by the flier hereinafter described 
from backing up to the first or uppermost tension device. 

Beneath the package holder there is provided a flier 14 
and a storage ring or disc 15. As shown, they are sep 
arate units mounted in superimposed relation and both 
are rigidly fixed to the spindle 3 such as by set screws 
16 and 17. An axial opening 18 is provided in the hol 
low spindle 3 just beneath the flier 14. The opening 18 
and bore of the spindle constitute a continuous passage 
in the spindle for the yarn so that the yarn proceeding 
downwardly through the spindle 3 and then out through 
the opening 18 passes radially outwardly along the bot 
tom face or surface of the flier disc 14, preferably just 
out of contact with such bottom face. The yarn passes 
through an aperture 19 near the outer periphery of the 
disc. This aperture serves as a yarn-guiding passage and 
may take the form of a simple bore through the disc 14 
or it may take the form of a notch as shown. The yarn 
may be protected by providing a downwardly depending 
rim or flange 20 at the outer periphery of the flier disc 14. 
After the yarn emerges from the aperture 19, it proceeds 
to a guide 21 but it forms a balloon between the flier open 
ing 19 and the guide 21, and in forming such balloon, the 
yarn winds itself more or less about the periphery of the 
storage ring 15. In accordance with the present inven 
tion, the periphery of the ring 15 is frusto-conical and its 
portion which is closest to the flier disc 14 is of less radius 
than the distance from the opening 19 to the center of the 
spindle. The angle of slope Q may be varied but is pref 
erably about 50 to 75, about 60 being an optimum 
value. In this manner, the yarn leaving the opening 19 is 
spaced radially outwardly from the portion of the storage 
ring which adjoins the flier disc 14. This relationship is 
quite important for the reasons illustrated in Figures 2 
and 3 and explained hereinbelow. The portion of the 
storage ring 15 which is furthest from the flier disc 14 
terminates in an outwardly-extending flange, shoulder, or 
flier pan 22 which may extend radially outwardly or 
preferably is somewhat curved in the fashion shown to 
partially or completely overlap the space between the 
lowermost portion of platform 4 and the storage ring 15. 
This projection extends radially outwardly to a point 
which is a distance not over 10% greater than the dis 
tance from the spindle axis to the juncture of the pro 
jection with the frusto-conical surface of the storage ring 
and serves to prevent the yarn of the balloon from enter 
ing into the space between the platform 4 and the stor 
age ring 15 and winding upon the spindle 3 or around the 
hub of the storage ring 15, particularly in the event of 
yarn breakage. 

In operation, the primary tension is selected, depend 
ing upon the weight of the yarn and the speed of rotation 
of the spindle in such a manner as to cause the yarn 
issuing from the aperture 19 of the flier to wrap itself 
from one-fourth to two or more convolutions about the 
storage ring 15. This primary tension should be greater 
than the tension resulting from the friction of the yarn as 
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it is drawn off the package 8 so that the primary ten 
sion at 13 is the controlling tension in the early stage of 
the passage of the yarn through the system. In starting, it 
will be found that the balloon formed by the yarn leav 
ing the shoulder 22 will follow the dotted line K on its 
way to the guide 21. This starting balloon lightly touches 
both the outer edge of the shoulder 22 and the outer 
lower edge of the package holder. However, because of 
the presence of the shoulder 22, even though it is of less 
diameter than the diameter of the package holder, the 
yarn or the like is directed by centrifugal force into the 
form of a balloon represented by the line L and shown 
as a solid line. Depending on the spacing of flange 22 
from the flier 14 and the angle. Q, the yarn may depart 
from the ring 15 at a point on either the flange or the 
ring immediately or closely adjacent the juncture of the 
flange 22 with the ring 15 or at a point substantially below 
this juncture. The frusto-conical shape of the storage. 
ring 15 assures that the convolutions of yarn formed 
thereabout will displace themselves axially along the pe 
ripheral surface so as to avoid overlap. Furthermore, the 
location of the aperture 19 in the flier disc 14 gives further 
assurance that the second convolution about the periphery 
of the storage disc will be displaced from an overlapping 
position as will be explained more particularly herein 
below. By limiting the diameter of the shoulder 22 so 
that it has only 10% greater diameter than the diameter 
of the storage ring where it joins the shoulder, the point 
of discharge of the yarn, if it happens to be operating in 
such a way as to depart from the shoulder instead of the 
storage ring, cannot vary widely in respect to linear pe 
ripheral speed nor can such speed vary appreciably if 
the point of departure is from the storage ring. Since 
this factor determines the shape of the balloon, the stor 
age ring and shoulder system provided assures a sub 
stantially stable balloon at all times. This means that 
the balloon when once established under the conditions 
of operation remains substantially of the same shape and 
size throughout operation and it does not contract and 
expand periodically and frequently as is generally true of 
the systems heretofore used. 
The primary tension which is selected of the proper 

magnitude by providing a ball 13 of proper weight need 
not be extremely high in the present system because 
this tension is multiplied by the bending of the yarn 
around an angle of about 135 to substantially 180° as 
it proceeds through the aperture 19 in the flier 14. The 
secondary tension applied by the passing of the yarn 
around the storage ring 15 may be safely increased by 
increasing the convolutions because of the frusto-conical 
shape of the storage ring and the position of the aperture 
19 radially outwardly from the juncture of the storage 
ring with the upper surface of the flier through which the 
aperture extends, as will be explained more particularly 
hereinafter in connection with Figures 2 and 3. The 
prevention of overlap of the yarn or the like as it passes 
through the convolutions around the storage ring elimi 
nates broken filaments and assures that uniform tension 
is applied in the secondary system. When this is coupled 
with the construction of shoulder 22 in such manner as 
to assure that the yarn or the like leaves either the ring 
15 or the shoulder 22 at a point which is travelling at sub 
stantially the same linear speed, it can readily be seen 
why the system maintains a substantially stable balloon 
which does not expand and contract as was common in 
the past. 

Figure 3 shows what happens when the inside edge of 
the aperture shown at 23 in a flier disc 14a is positioned 
right at the periphery of a cylindrical storage ring as in 
the conventional systems, such periphery being repre 
sented at 24. Assuming rotation of the flier 14a in the 
direction of the arrow, the ballooning yarn proceeds to the 
guide above the twister, such as 21 in Figure 1, and forms 
more or less of a winding about the storage ring. The 
first wrap around the storage ring is indicated at 25 and 
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it will be observed that when the yarn in this wrap again 
approaches the opening 23, its tendency is to overlap the 
first layer as indicated at 26. Since the yarn laid down in 
the first convolution or lap around the periphery 24 may 
present a rounded periphery to the next convolution, the 
next convolution may as likely tend to jam itself between 
the hump of the first convolution 25 and the surface of 
the fier as it is to rol to the other side of the first con 
volution. Whe: a so-called “flat” yarn (i. e. an un 
twisted yarn) or a very low twist yarn of synthetic or 
artificial filaments of which yarn having only two to 
three turns per inch and produced by collection in a cen 
trifugal spinning pot is typical, the continuous filaments 
of the yarn tend to lay out in a flat ribbon and there is 
little or no tendency whatsoever to cause the next con 
volution at 26 to move out of direct overlapping rela 
tionship upon the first convolution at 25. Consequently, 
the tendency of such flat yarns is in general to pile up 
convolution after convolution directly in overlapping rela 
tionship, he total number of convolutions depending 
upon the tension relationships under which the system 
is operating. It has been found that this overlap, par 
ticularly in the case of flat yarns, results in poor control 
of tension and in actual breaking of the yarns because of 
the frictional rubbing and snubbing action between over 
iapped portions. 

Figure 2 shows how the present invention assures that 
the second convolution of the yarn about the periphery 23 
of the flier ring is prevented from overlapping the first 
when the systein of the present invention is employed in 
which the inside edge of the aperture 49 is displaced radial 
ly outwardly from the periphery 24 where the storage ring 
15 joins the surface of the flier disc 4. As shown, as 
suming rotation in the direction of the arrow, the yarn 
proceeding from the aperture 9 takes a substantially 
tangential path 27 to the periphery 24 of the storage ring. 
The dotted outline of the yarn at 28 shows how the yarn 
in the balloon approaches the second convolution about 
the storage ring and it will be observed that this yarn must 
ride over the portion 27 before it can reach the periphery 
of the disc to start the second convolution of the wrapping 
about the storage disc. Since the yarn must ride over the 
portion 27 and is thereby lifted to a position above the first 
convolution, the next Wrap of yarn is displaced axially 
from the first convolution and it makes no difference 
whether the yarn is of the "flat' type or of the round type. 
Thus, the disposition of the aperture 19 in accordance 
with the present invention cooperates with the frusto 
conical periphery of the storage ring and Serves posi 
tively to prevent the overlapping of the yarn convolu 
tions as they proceed about the storage ring on their way 
to the formation of the balloon. 
The yarn in wrapping around the storage ring provides 

a snubbing action which equalizes tensions which occur 
during the twisting operation. In prior devices in which 
the yarn emerges directly from a passage in the fier at 
the periphery of the storage ring, the second wrap fre 
quently overlaps the first wrap of yarn. The resulting 
snubbing action is so great that the yarn cannot be drawn 
from the supply package by the centrifugal force of the 
balloon and as a result numerous breaks occur in opera 
tion. Also, in prior devices when the yarn is held away 
from the stationary package by a large flier pan, the 
yarn rabs over the under-side surface of the pan for a 
considerable distance and this causes broken filaments. 
Also, because of the widely different peripheral speeds of 
the various points of the pan traversed by the yarn as it 
passes into the balloon, there is produced an unsteady 
balloon, i.e., the balloon changes in diameter vary rapidly 
and this change in size of the balloon results in a differ 
ent weight of yarn extending in the balloon from the stor 
age ring to the guide eye 21 which results in variation in 
twist. it has been found that to obtain a steady balloon 
and uniform twist, the balloon as it leaves the storage 
ring must be free to take a shape due to the speed of the 
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6 
Spindle and weight of yarn in the balloon and not touch 
any fixed part or any moving part that has a greatly dif 
fering linear speed. One of the objects of the invention is 
to provide a storage ring that prevents overlapping of 
the yarn and another is to provide a balloon that upon 
leaving the storage disc is substantially free to seek its 
own form. This latter object is effected by providing a 
shoulder or flange adjoining the large diameter portion 
of the storage ring and having a diameter which is not 
more than 10% greater than the diameter of the storage 
ring at its juncture with the flange or shoulder. The 
former object is, of course, obtained by the frusto-coni 
cal shape of the storage ring and the disposition of the 
aperture 9 (or 9a) radially outwardly from the small 
diameter portion of the frusto-conical peripheral surface 
of the storage ring. 

Figure 4 represents a modification in which the fiier 
disc and storage ring are of integral construction. As 
shown, the integral unit comprises a hub 29 secured by a 
set screw 30 to the spindle 3. In this embodiment, the 
flier is provided with a radial passage 31 which at its 
inner end communicates with the opening 18 in the 
hollow spindle 3. Projecting from one side of the fier 
is a flange of compound curvature comprising a frusto 
conical portion 32 directly adjoining the flier proper. 
This portion 32 is connected to a generally radially ex 
tending portion or shoulder 33 which in turn is con 
nected to a generally axially extending cylindrical por 
tion 34, the latter being connected to the outwardly 
projecting annular fange 35. The filange 35 may be 
strictly radial or a curved flange as is the case with the 
flange 22 in Figure 1. The shoulder 33 of this embodi 
ment readily corresponds in function to the shoulder 22 
of Figure 1 insofar as the balloon control is concerned. 
To accomplish this purpose properly in accordance with 
the invention, its outer diameter (i. e., the diameter of 
the cylindrical surface 34) should not be more than 10% 
greater than the diameter of the storage ring at its junc 
ture with the shoulder. The shoulder 33 may extend 
radially outwardly to an abrupt right-angled juncture 
with the portion 34, the lower outer corner edge being 
smoothly rounded off, or 33 may be a circular arc or 
other curve tangent to a plane normal to the spindle 
axis and gradually curving into its juncture with the por 
tion. 34. This form of fier does not require as large a 
diameter for the flier portion thereof or of the portion 
32. Also, the combined fier, storage ring and project 
ing fiange may be of less height than the embodiment in 
Figure 1. Generally this construction results in a lower 
ing of the tension and an even more stable balloon than 
is the case with Figure 1. As in the embodiment of 
Figure 1, the opening 9a in the flier proper is radially 
outwardly spaced from the periphery of the portion 32 
where it joins the flier proper. Holding magnets may be 
mounted on the under-surface of holder platform 4 in 
the annular space 36. 

The operation of the system of Figure 4 is quite sinn 
ilar to that of the embodiment of Figure 1, the balloon 
in starting taking the dotted line position at M and in 
operation the full line position at N. The fange 35, 
like flange 22 in the embodiment of Figure 1, serves to 
prevent wrapping of yarn around the spindle 3 or the 
hub 29 where it is relatively inaccessible on occasions 
of breakage. 
The term "yarn' is intended as a generic term to in 

clude all types of yarns, cords, Strands, and filamentary 
bundles, whether of continuous filaments or staple fiber 
and whether twisted or untwisted and whether of organic 
or inorganic materials, including metallic fibers, used in 
textile or industrial applications. 

It is to be understood that changes and variations Inay 
be made without departing from the spirit and scope of 
the invention as defined in the appended claims. 

claim: 
1. A multiple-twist type of twister for twisting a yarn 
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or the like comprising a rotary spindle, a package holder 
on the spindle, tension means on the twister for ten 
sioning the yarn passing between the package and the 
spindle, a flier fixed on the spindle, a yarn storage ring 
adjoining the flier between the flier and the package 
holder and having a smaller diameter than that of the 
flier at its juncture with the flier, a yarn passage in the 
spindle, a yarn-guiding passage in the flier spaced radially 
outwardly from the juncture between the flier and ring, 
a frusto-conical surface on the ring along which the 
yarn is guided after it leaves the yarn-guiding passage 
in the flier, the small diameter portion of the frusto 
conical surfaces being adjacent the flier, and an outwardly 
projecting flange extending from the ring to a radius 
greater than, but not more than 10% greater than, that 
of the juncture of the ring with the flange. 

2. A multiple-twist type of twister for twisting a yarn 
or the like comprising a rotary spindle, a package holder 
on the spindle, tension means on the twister for tension 
ing the yarn passing between the package and the spindle, 
a flier fixed on the spindle, a yarn storage ring adjoining 
the flier between the flier and the package holder and hav 
ing a smaller diameter than that of the flier at its junc 
ture with the flier, a yarn passage in the spindle, a yarn 
guiding passage in the flier spaced radially outwardly from 
the juncture between the fier and ring, a frusto-conical 
surface on the ring along which the yarn is guided after 
it leaves the yarn-guiding passage in the flier, the small 
diameter portion of the frusto-conical surface being ad 
jacent the flier, and an outwardly projecting flange ex 
tending from the ring to a radius greater than, but not 
more than 10% greater than, that of the juncture of the 
ring with the flange, the flange curving in a direction 
away from the fier. 

3. A multiple-twist type of twister for twisting a yarn 
or the like comprising a rotary spindle, a package holder 
on the spindle, tension means on the twister for tension 
ing the yarn passing between the package and the spindle, 
a flier fixed on the spindle, a yarn storage ring having a 
frusto-conical peripheral yarn-guiding surface adjoining 
the flier and extending between the flier and the package 
holder with its smaller diameter portion adjacent the 
fier and less than the diameter of the flier, a yarn passage 
in the spindle, a yarn-guiding passage in the flier spaced 
radially outwardly from the juncture between the fier 
and the ring, the flier having a surface along which the 
yarn is guided as it passes between the aforesaid pas 
sages, the flier and the ring being formed together in 
tegrally and having an integral outwardly projecting 
shoulder extending from the ring to a radius greater 
than, but not over 10% greater than, that of the juncture 
of the ring with the shoulder. 

4. A multiple-twist type of twister for twisting a yarn 
or the like comprising a rotary spindle, a package holder 
on the spindle, tension means on the twister for tension 
ing the yarn passing between the package and the spindle, 
a flier fixed on the spindle, a frusto-conical yarn storage 
ring adjoining the flier between the flier and the package 
holder and having its small diameter portion adjacent to 
the flier and smaller than that of the flier at its juncture 
with the flier, a yarn passage in the spindle, a yarn 
guiding passage in the flier spaced radially outwardly 
from the juncture between the fier and the ring, and a 
radial bore in the flier extending from an inner end.com 
municating with the passage in the spindle to an outer 
end in communication with the passage in the flier thereby 
providing a surface along which the yarn is guided as it 
passes between the passages. 

5. A multiple-twist type of twister for twisting a yar?n 
or the like comprising a rotary spindle, a package holder 
on the spindle, tension means on the twister for ten 
sioning the yarn passing between the package and the 
spindle, a fier fixed on the spindle, a frusto-conical yarn 
storage ring adjoining the flier between the flier and the 
package holder and having its small diameter portion 
adjacent to the flier and smaller than that of the fier 
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8 
at its juncture with the flier, a yarn passage in the spindle, 
a yarn-guiding passage in the fier spaced radially out 
wardly from the juncture between the flier and the ring, 
and the flier having a surface along which the yarn is 
guided as it passes between the passages, said Surface 
being a radially-extending bottom surface of the flier. 

6. A multiple-twist type of twister for twisting a yarn 
or the like comprising a rotary spindle, a package holder. 
on the spindle, tension means on the twister for tensioning 
the yarn passing between the package and the Spindle 
and being supported axially outwardly from the Spindle, 
a fier fixed on the spindle, a frusto-conical yarn storage 
ring adjoining the flier between the flier and the package 
holder and having its small diameter portion adjacent to 
the flier, said portion being smaller in diameter than the 
fier at its juncture with the flier, a yarn passage in the 
spindle, a yarn-guiding passage in the fier spaced radially 
outwardly from the juncture between the flier and the 
ring, the flier having a surface along which the yarn is 
guided as it passes between the passages, Said Surface 
being a radially-extending bottom surface of the flier, and 
the flier having an axially extending rim on its side away 
from the side adjacent the ring. 

7. A multiple-twist type of twister for twisting a yarn 
or the like comprising a rotary spindle, a package holder 
on the spindle, tension means on the twister for tensioning 
the yarn passing between the package and the Spindle, a . 
flier fixed on the spindle, a yarn storage ring having a 
frusto-conical yarn-guiding and -storage peripheral Sur 
face adjoining the flier and extending between the flier 
and the package holder with its smaller diameter portion 
adjacent the flier and less in diameter than the flier, a 
yarn passage in the spindle, a yarn-guiding passage in 
the fier spaced radially outwardly from the juncture 
between the flier and the ring, and an annular member 
having a radially-extending surface extending from the 
larger diameter portion of the ring and having a generally 
axially-extending surface extending from the radially-ex 
tending surface in a direction away from the flier, said 
axially-extending surface being not over 10% greater in 
diameter than the large diameter of the ring. 

8. A multiple-twist, type of twister for twisting a yarn 
or the like comprising a rotary spindle, a package holder 
on the spindle, tension means on the twister for tensioning 
the yarn passing between the package and the spindle, a 
flier fixed on the spindle, a yarn storage ring having a 
frusto-conica1 yarn-guiding and -Storage peripheral Sur 
face adjoining the flier and extending between the flier 
and the package holder with its smaller diameter portion 
adjacent the flier and less in diameter than the flier, a yarn 
passage in the spindle, a yarn-guiding passage in the flier 
spaced radially outwardly from the juncture between the 
flier and the ring, and an annular member having a radi 
ally-extending surface extending from the larger-diameter 
portion of the ring and having a generally axially-extend 
ing surface extending from the radially-extending Surface, 
said axially-extending surface being not over 10% greater 
in diameter than the large diameter of the ring, and an 
outwardly extending flange extending from the axially 
extending surface. 

9. A multiple-twist type of twister for twisting a yarn 
or the like comprising a rotary spindle, a package holder 
on the spindle, tension means on the twister for tensioning 
the yarn passing between the package and the spindle, a 
flier disc fixed on the spindle, a storage ring fixed on the 
spindle having an annular frusto-conical yarn storage 
peripheral surface extending from a small diameter circle 
on one side of the flier disc toward a large diameter circle 
near the package holder, the small diameter of the storage 
surface being smaller than the diameter of the flier disc, . 
guide means on the flier disc for discharging a yarn in 
wardly to the ring, and a yarn passage in the spindle 
aligned with the guide means to provide a passage for 
the yarn from the bore of the spindle to the guide means. 

10. A twister as defined in claim 9 in which said por 
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tion of the guide means is a notch in the periphery of 
the flier disc having a portion radially outwardly spaced 
from the said first-mentioned circle. 

11. A twister as defined in claim 9 in which the angle 
of slope of the frusto-conical surface is between 50 and 5 
75?. 
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