
- Feb. 19, 1957 R. MaOHENRY 

ABRADED-YARN PRODUCTION 

Filed May 19, 1955 

2,781,555 



1 

United States harmf thee 2,781,555 
Patented Feb.- 19,. 1957 

1 

2,781,555 
ABRADED-YARN PRoDUcrIoN 

Richard-MacHenr-y, Prospect Park-Pa, assignor to Amer 
ican' Viscose Corporation, Philadelphia, Pa, a corpo 
ration of Delaware 

Application lit/lay 19, 1953, Serial‘No. 356,008 

6 Claims‘. (Cl. 19-.64) 

‘This invention relates to improvements in apparatus 
for producing broken ?lament yarn from yarn compris 
ing continuous ?laments. The invention is concerned 
particularly with the production of multiple-ply yarns of 
the type‘ used as a reinforcing medium for vulcanized 
products of rubber or rubber-like material. 
Many of the yarns that are preferred for the reinforce 

ment of ?exible ?uid-impervious goods, such as those 
yarns comprising continuous rayon ?laments and especial 
ly continuous ?laments formed from organic resins, ex 
amples of which are the polyamides, polyacrylonitrile, 
and polyesters (e. g., a polymer of ethylene‘ glycol and 
dimethyl terephthalate), are characterized by ?lamentary 
surfaces that are smooth and unbroken as compared with 
cotton or other natural staple ?ber. An important reason 
accounting‘ for the superior adhesion of the staple ?ber 
type yarn to a vulcanizate' is the large number of ?ber 
portions which protrude laterally from the main" body of 
the‘ yarn‘. Suchv ?ber portions are interlocked~ with the 
vulcanizable' material during vulcanization and thus in 
hibitthe movement of theyarn' within the surrounding 
vulcanizate. 

In the manufacturing of fabric-reinforced ?exible tubes, 
tubing of resilient vulcanizable material is ordinarily 
drawn‘ along an upward path, thus functioningas a, mov 
ing mandrel, through a braiding machine which progres 
sively forms a braid of tire cord along the exterior sur 
face of the tubing. The yarns which form‘ the braid‘ are 
led off of packages divided into‘ two groups which’ are 
traversed in opposite directions along two interweaving 
sinuous paths extending in‘ a circle about the tubing. A 
common occurrence in the operation‘ of such a braiding 
machine is the tendency for loops ofv yarns, as the yarns 
relax'when the'machine is stopped, to settle down around 
the lower portions of the packages and under the lower 
end thereof when the braiding machine is stopped; Such 
behavior is particularly true of yarns which have the 
smooth ?nish characteristic of continuous ?lament yarns. 
Upon starting of the machine again, the loops of' yarn 
which have settled under the ends of the package are 
drawn tightly around respective supporting spindles and 
are broken as the machine takes up on‘ such yarns. It is 
found that yarns which ar'e'rou‘ghened in‘ accordance with 
the present invention reduce this tendency of loops of, 
yarn‘ to become loosened and to drop downwardly along 
the side of a1 yarn package‘ supported with its axis aligned 
vertically. Moreover, the braidof the tubing‘ discharged 
by the- braiding machine is subject, during subsequent 
handling, to'disarrangement of the yarns. Irregular spacl 
ing. of yarns within the braid, of course, causes non‘ 
uniform reinforcement of the vulcanizate, and the pro; 
duction of’ :1V ?exible tubular product of inferior quality. 
It is- found, however, that fuzzy yarns hold their desired 
relative positions within the braid of the partly manu 
factured product. in spite the disadvantages‘ attendant 
to the use of continuous ?lament yarns for reinforcing. 
Yulcanizates or other ?uid-impervious products, the inn-n 
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dustry prefers to use such yarns- because of'their relative 
low costv and superior strength. 

It is an object, of the present invention to'prov-ide an 
essentially continuous ?lament yarn having?lament por- ' 
tions protruding laterally from the main body of the 
yarns. It is a further object to obtain protruding'?la 
ment portions in accordance with the foregoing object: by 
abrasion. It is also an object to provide a multiple-ply 
yarn of continuous ?laments particularly adapted for 
forming the reinforcement braid of vulcanized products 
of circular cross section. It is still another object to 
modify the construction of a conventional winding ma‘ 
chine by providing a device, whichnrnay be readily sub 
stituted for an existing portion of the machine. Still 
another object is to utilize normal movements of‘ the ma 
chine without adding to its mechanism to obtain-rsu?icient 
abrasive action on such larger type strands as those com 
prising multiple yarns or plies twisted together into a 
cord. Other objects, features, and advantages will be 
come apparent from the following description of the in 
vention and the drawing relating thereto in which 

Fig. l is a fragmentary perspective view of apparatus 
for simultaneously abrading the yarn and winding it into 
a supply package; 

Fig; 2 illustrates in’ enlarged view a section of the 
product yarn; and 

Fig. 3 is a fragmentary perspective‘ view of a modi?ed 
apparatus for abrading and winding a yarn. 
To accomplish the objects of this invention, a textile 

strand, particularly a cord or yarn of a size suitable for 
incorporation into pneumatic tires orflexible conduit- re 
sistant to high pressure is wound into packages on an‘ 
apparatus comprising a yarn-traversing guide mounted 
for reciprocation along an ambit‘extending' lengthwise of 
the winding spindle with the guide closely adjacent to, or 
actually in engagement with, the surface of a package 
being formed on the spindle, an elongated rounded 
abrasive surface extending in‘ substantially ?xed parallel‘ 
relationship with the ambit of the reciprocable guide, and 
a yarn-tensioning device spaced laterally from the spindle 
and'angularly about the spindle axis from the radial dis» 
position of the abrasive surface with respect to such axis 
whereby yarn passing from the tensioning device to the 
guide engages said abrasive surface and is traversed 
lengthwise thereof during reciprocation of the guide. 
Stated otherwise, the abrasive surface, while disposed 
closely to the traverse guide, extends transversely in 
spaced relation to a straight line extending between the 
traverse guide and the yarn discharging point of the 
tension device, and the abrasive surface faces away from 
such a ‘line. 

As. shown in Fig. l, a supply package 4, supported on 
a stationary holder 5 with the axis of the package ex 
tending upwardly, is unwound as the strand 6 thereof 
passes in a direction extending generally axially from the 
package toward and through a tension device, such as 
the conventional grid tension device 7 shown; The yarn 
6 passes therefrom over an abrasion member supported 
?xedly on what is known as a traverse frame 1010f a 
conventional winding machine. The traverse frame func 
tions primarily to support a strand guide 11" having. a 
reciprocating holder 12 which moves along a- groove 
formed'within the frame‘ it) and extending longitudinally 
of the axis of spindle 14‘ on which a product package 15 
is Wound. As the conventional winding machine is usual” 
ly arranged, the portion of the frame 10" providing’ a 
guide groove for the strand guide-holder 12v is aligned" 
parallel with respect to the longitudinal direction. ofthe 
peripheral surface/of the package core 16 onto: which a 
strand of the product package is wound. Thus; the. frame 
10 is normally pivoted on an axis parallel to the-axisof-r 



the spindle 14 and, if the core 16 is conical, the frame 
portion for the holder 12 is skewed with respect to the 
spindle axis to provide an alignment thereof parallel to 
the core surface. A “ball” is normally provided on the 
frame and has a smooth polished surface along which 
the yarn may slide laterally as, well as longitudinally with 
respect to its linear movement as it advances thereover 
to become wound on the package 15. The lengthwise 
direction of the bail is parallel to the ambit of the guide 
11 so that the guide is spaced an equal distance from the 
bail at all portions of its ambit. 

In accordance with the present invention, however, the 
bail or a portion of the machine analogous thereto is 
supplanted by the abrasive member 8. The abrasive 
member 8 may be supported by being secured to the 
frame 10, for example, by attachment to a surface thereof, 
such as the trough-shaped surface 18, by screws 20 and 
21, or by being cemented to said surface. The abrasion 
member may ‘be constituted of any material such as 
metal or stone having suitable hardness and surface char 
acteristics adapting it to sever filaments in the outer 
surface of a yarn passing thereover. Very satisfactory 
and inexpensive abrasion media are the synthetic car 
borundum stones and aluminum trioxide stones molded 
in elongate shapes of uniform transverse cross section. 
A type of stone found very satisfactory is the one shown 
which is simply a sickle-sharpening stone of medium 
?neness and oval cross-section of the type found gen 
erally in hardware stores. The ?neness or the size of 
the stone selected will depend to a large extent upon 
the size of the yarn to be abraded, the extent of abrasion 
desired, and the tension to which the yarn is subjected. 
Ordinarily, the amount of abrasion desired will be ob 
tained through control of the tension. The tension is 
readily regulated by adjustment of pressure with which 
the grids of the tension device 7 are urged together. 

Fig. 2 illustrates a section of the yarn 6 as it occurs 
in the prodouct packages 5 after being abraded. As 
depicted, the yarn comprises two plies of continuous 
?laments. Extending along the outer surface of the 
cord is an elongate surface 22 which extends in a ‘helix 
of which one revolution includes a plurality of twists 
in the plies of the cord. Extending laterally from the 
body of the cord within the surface 22 are many ?lament 
portions which comprise portions of ?laments adjacent 
points of rupture therein and portions of other ?laments 
which have been pulled away from the body of the cord 
by its passage over the stone 8. Under ordinary con 
ditions, a microscope is required for clear observation 
of ‘the pattern of ?lament displacement shown in Fig. 2. 
The helical surface 22 of displaced ?laments, just 

described, is produced by longitudinal as well as lateral 
movement of the cord 6 across the stone, due to the 
simultaneous rotation of the package 15 as a drawing 
means and the reciprocation of the guide 1.1 lengthwise 
of the abrasive member 8. The spirality of the surface 
22 may extend clockwise along one portion of the cord 
and counterclockwise along another portion with respect 
to the longitudinal direction of the cord due to the tend 
ency of the yarn to roll on the member 8 and talre 
a false twist as the yarn is traversed laterally of itself 
and lengthwise of the member 3 by the guide 11 while 
also advancing longitudinally of itself. 

Fig. 3 illustrates by perspective view portions of the 
winding spindle 14 and the traverse frame 10 of the con 
ventional winder hereinbefore described. The winder 
is modi?ed in accordance with the present invention to 
provide an abrasive device which may be mounted in 
place of the bail normally mounted on such a winder. 
The bail has legs, usually cylindrical, which extend into 
holes of the frame at A and B. The abrasive device to 
be presently described comprises a cylindrical abrasive 
member 25, a supporting axle or shaft 26 therefor, and 
a pair of holders 27 and 28 through which the end 
portions of the axle extend. Each holder has a leg‘ 
portion extending into the hole- at A or B. 
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The axle 26 extends entirely through the abrasive mem 
ber which may be mounted on the axle in non-rotatable 
?xed relation therewith, or in rotatable bearing relation 
therewith ‘to allow the abrasive cylinder to turn with the 
longitudinal movement of the yarn 6 as it passes there 
over. When the member 25 does not turn as a result 
of longitudinal movement of the strand thereover, the 
strand, of course, reciprocates lengthwise of the package 
15 and the strand is carried over substantially the length 
of ‘the member 25. The pattern of abrasion along the 
outer surface of the strand remains the same as ‘that pro 
duced by the embodiment of Fig. l. The rotatable type 
abrasive member has the advantages of being self-clean 
ing to some extent and allowing substantially all of the 
‘surface of the abrasive member to be used. Somewhat 
more uniform wear and longer life of the rotatable mem 
ber may be obtained than in the non-rotatable type. 
However, a rotatable member having a harsher or coarser 
surface may ‘be used to compensate for the loss of abra 
sion by longitudinal movement of the strand thereover 
as compared to that obtained in using the stationary of 
non-rotatable type of abrasion member. The member 
25 may be ordinarily manufactured as a molded tube 
or cylinder. The interior diameter of the member, when 
rotatable, is large enough to accommodate a bearing 29 
at each end of the tube which ?ts the exterior surface of 
the axle 26. 

While preferred embodiments of the invention have 
been shown and described it is to be understood that 
changes and variations may be made without departing 
from the spirit and scope of the invention as de?ned in 
the appended claims. 

I claim: 
1. in apparatus comprising a winding spindle, a yarn 

traversing guide mounted for reciprocation along an am 
bit extending lengthwise of the spindle and adjacent the 
surface of a yarn wound about the spindle, and yarn 
tensioning and guiding means spaced and positioned later 
ally from the spindle; means having an elongate abrasive 
surface disposed in adjacent substantially ?xed relation 
to said ambit, the lengthwise direction of: the abrasive 
surface being substantially parallel to that of the ambit 
and the transverse direction of said surface extending 
away from the ambit and the spindle, the longitudinal di 
rection of the abrasive surface extending transversely in 
spaced relation to a straight line extending between the 
guide and a yarn-discharging point of said tensioning and 
guiding means, the surface facing away from said line. 

2. In apparatus comprising a winding spindle, a yarn 
traversing guide mounted for reciprocation along an 
ambit extending lengthwise of the spindle and adjacent 
a surface of a yarn wound about the spindle, and yarn 
tensioning and guiding means spaced and positioned 
laterally from the spindle; means having an elongate 
abrasive surface disposed in substantially ?xed adjacent 
relation to said ambit at a greater radial distance from 
the spindle than the ambit, the lengthwise direction of the 
abrasive surface being substantially parallel to that of the 
ambit and the transverse direction of said surface ex 
tending away from the ambit and the spindle, the lon 
gitudinal direction of the abrasive surface extending 
transversely in spaced relation to a straight line extend 
ing between the guide and a yarn-discharging point of 
said tensioning and guiding means, the surface facing 
away from said line. 

3. In apparatus comprising a winding spindle, a yarn 
traversing guide mounted for reciprocation along an ambit 
extending lengthwise of the spindle and adjacent the sur 
face of a yarn wound about the spindle, and yarn-tension 
ing and guiding means spaced and positioned laterally 
from the spindle; means having an elongate abrasive sur 
face disposed adjacent to, and in substantially ?xed rela 
tion to said ambit, the lengthwise direction of the abrasive 
surface being substantially parallel to that of the ambit 
and the transverse direction of said surface extending to 
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ward and away from the ambit and the spindle; the 
yarn-tensioning and guiding means, the abrasive surface, 
and the guide de?ning during operation of the apparatus 
a non-rectilinear path for passage of the yarn from a yarn 
supply to the winding spindle, the abrasive surface ex 
tending transversely in spaced relation to a straight line 
extending between the guide and a yarn-discharging point 
of said tensioning and guiding means, the surface facing, 
away from said line, said abrasive surface being convex 
in its transverse direction and disposed to place different 
transverse portions of said surface in tangency to portions 
of the path extending therefrom. 

4. In apparatus comprising a winding spindle, a yarn 
traversing guide mounted for reciprocation along an 
ambit extending lengthwise of the spindle and adjacent 
the surface of a yarn wound about the spindle, and yarn 
tensioning and guiding means spaced and positioned 
laterally from the spindle; an elongate stone disposed ad~ 
jacent the ambit having a medium grain ?nished in the 
range of 30 to 120 supported in substantially ?xed rela 
tion to said ambit, the lengthwise direction of the surface 
of the stone engaged by the strand being ‘substantially 
parallel to that of the ambit and thertransverse direction 
of said surface extending toward and away from the ambit 
and the spindle, said surface being rounded with respect 
to its transverse direction and extending transversely in 
spaced relation to a straight ‘line'extending between the 
guide and a yarn discharging point of said means, the sur 
face facing away from said line. 

5. In apparatus comprising a winding spindle, a yarn 
traversing guide mounted for reciprocation along an 
ambit extending lengthwise of the spindle and adjacent 
the surface of a yarn wound about the spindle, the yarn 
tensioning and guiding means spaced and positioned 
laterally from the spindle; an elongate stone member, and 
a standard for supporting the stone member in a position 
adjacent the ambit which aligns the lengthwise direction 
of that surface of the member which is normally en 
gaged by a yarn passing from said means to the winding 
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spindle substantially parallel to the length of the ambit 
and at a greater radial distance from the spindle than 
the ambit, the transverse direction of said surface extend~ 
ing away from the ambit and toward said means, the 
yarn-engaging surface of the member being rounded in 
its transverse direction and extending transversely in 
spaced relation to a straight line extending between the 
guide and said means, the surface facing away from said 
line. 

6. In apparatus comprising a winding spindle, a yarn 
traversing guide, a traverse frame having a pivotal axis 
spaced from, and extending substantially parallel to, the 
spindle axis, a yarn collector of circular cross section as 
sociated coaxially with the spindle, said frame having a 
guideway for the yarn-traversing guide extending paral 
lel to a longitudinal portion of the circular surface, said 
guideway de?ning a‘reciprocal ambit of the guide parallel 
to said portion of the circular surface, means for urging 
the guide and a portion of the traverse frame supporting 
said guide toward the spindle and the ambit, and yarn 
tensioning and guiding means spaced and positioned 
laterally from the spindle; an elongate abrasive member 
mounted on the traverse frame adjacent the ambit with 
the lengthwise direction of the member in approximate 
ly parallel relation to said ambit, said member being dis 
posed on the frame radially outwardly with respect to the 
spindle axis beyond said ambit, the abrasive surface ex 
tending transversely in spaced relation to a straight line 
extending between the guide and said means, the surface 
facing away from said line. 

References Cited in the ?le of this patent 
UNITED STATES PATENTS 

2,184,254 Koster _____________ __ Dec. 19, 1939 
2,234,947 Clark _______________ __ Mar. 18, 1941 
2,358,854 Elvin et al ____________ __ Sept. 26, 1944 
2,363,205 Smith _______________ __ Nov. 21, 1944 
2,596,306 Storey _______________ ___ May 13, 1952 
2,599,256 Hartley et a1 ________ __v___ June 3, 19,52 


