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3,254,850 
APPARATUS FQR FORMING AND COLLECTING 

FILAMENTARY MATERIALS 
Wiley S. Martin and Jerome P. Klink, Anderson, S.C., 

assignors to Owens-Corning Fiherglas Corporation, a 
corporation of Delaware 

Filed Oct. 17, 1963, Ser. No. 316,895 
5 Claims; ((31. 242‘—18) 

This invention relates to apparatus for forming and 
collecting ?laments of heat-softened iaterial wherein the 
?laments are attenuated from streams of the material by 
winding dual strands of the ?laments on dual collectors or 
tubes wherein the strands are concomitantly traversed 
and distributed on the collectors, the invention pertaining 
more especially to an apparatus for collecting strands in 
comparatively large diameter packages mounted upon a 
single drive member or collet during strand collection. 

Heretofore it has been a usual practice to collect strands 
of ?laments by winding the strands upon tubes or collec 
tors of about seven inches in diameter and one or two 
such collectors mounted upon'a collet driven at high 
speed wherein the collet is supported in bearings disposed 
in an enclosure spaced a substantial distance from the 
winding region. 4 
While such arrangement is satisractory for comparative 

l-y high speed winding where the collector tubes are of 
seven inches or less in diameter, such arrangement is not 
satisfactory for wind-ing strands at high speeds onto col 
lectors of larger diameters because of the tendency for the 
collector supporting collet to vibrate, a condition which 
impairs attenuation of the streams to ?laments by causing 
vibration of the strand resulting in frequent ?lament break 
outs. The occurrence of break-outs of the ?laments neces 
sitates interruption of attenuation, resulting in consider 
able waste of ?lamentary material at a subsequent start 
up and appreciable loss of time to re-establish proper op 
erating conditions. ' 

The present invention pertains to a winding apparatus 
constructed and arranged to wind strands of ?laments on 
comparatively large diameter collectors to form large 
packages of strand wherein the rotatable collet support 
ing the collectors upon which the strands are wound is 
supported by bearing means arranged at a central region 
of the collet whereby to eliminate vibration and provide 
a collet support in the region to withstand the compara 
tively high tension of the strands set up during the wind 
ing operations. 
Another object of the invention is the provision of a 

winding apparatus for collecting strands in dual pack 
ages mounted upon a single collet wherein the collet is 
supported in bearings disposed within and adjacent the 
central reg-ion of the collet to provide adequate support for 
the comparatively large packages of strand whereby wind 
ing operations may be satisfactorily carried on without vi 
bration of the collet or the packages during their forma 
tion. 
Another object of the invention resides in the provision 

of dual oscillators for concomitantly traversing strands 
in the formation of dual packages mounted on a single 
rotatable collet for distributing the strand lengthwise 
in forming the packages and oscillating the strands to ef 
fect crossing of individual strand convolutions wherein a 
drive means for rotating the dual oscillators is disposed 
between the oscillators whereby an improved dynamic 
balance is attained and vibration of ‘the oscillators rotating 
at high speeds is eliminated. 
Another object of the invention is the provision of a 

mounting means for dual oscillators for traversing dual 
strands on. rotating collectors wherein the oscillators 
may be adjusted to accommodate the winding of pack 
ages of varying diameters or sizes to establish the desired 
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angles of incidence of the strand with the packages be 
ing formed. 

Further objects and advantages are within the scope 
of this invention such as relate to the arrangement, op‘ 
eration and function of the related elements of the struc 
ture, to various details of constructions and to combina 
tions of parts, elements per se, and to economies of manu 
tacture and numerous other features as will be apparent 
from \a consideration of the speci?cation and drawing of a 
form of the invention, which may be preferred, in which: 
FIGURE 1 is a front elevational view illustrating a 

winding apparatus embodying the invention for forming 
and collecting strands of ?laments of heat-softenable 
material in wound packages; 
FIGURE 2 is a side elevational view of the apparatus 

illustrated in FIGURE 1; 
FIGURE 3 is a detail view illustrating a mounting 

means of the invention for the strand traverse oscillator 
means, and 
FIGURE 4 is an enlarged longitudinal sectional view 

through the winding collet and drive means therefor. 
While the apparatus of the invention is particularly 

usable in the formation of wound packages of strands 
formed of ?laments of glass or other heat-softenable ma 
terial, it is to be understood that the apparatus may be 
utilized in the collect-ion or packaging of other linear ma 
terials. 

Referring to ‘the drawings in detail, and initially to FIG 
URES l and 2, there is illustrated a conventional type of 
stream feeder or bushing 14) which may be supported by a 
forehearth 12 containing a supply of heat-softened ?ber 
forming material, such as glass, the feeder 16) having a 
?oor 14 provided with a comparatively large number of 
ori?ced tips or projections 16 arranged in two groups 
through which streams 13 of glass or other material are 
?owed and the streams attenuated to ?laments 24}. 
The feeder 10 is formed of an alloy of platinum and 

rhodium or other material capable of withstanding the 
intense heat of molten glass. The ?laments 20 of one 
group are gathered together by a gathering shoe 22 to 
form a strand 24, and the ?laments of the other group are 
gathered together by a gathering shoe 25 to form a strand 
28. The ?laments of the groups are provided with a coat 
ing of liquid‘mataerial or size by dual applicator arrange 
ments 3% and 32 of conventional construction, as shown 
in FIGURE 1. 
Each applicator includes a receptacle 34 containing a 

quantity of size or coating material and an applicator 
member 35, which may be in the form of a roll, immersed 
in the coating material, the coating material being trans 
ferred to the ?laments through contact with the ?lm of 
material on the roll. In the embodiment illustrated, the 
strands 24 and 28 are concomitantly wound upon indi 
vidual collectors or tubes 33 and 40 mounted upon a 
collet 42 of a winding apparatus or machine 44 to form 
strand packages 47. As the collet construction and its 
support form important features of the invention, this 
construction will be hereinafter more fully described. 
The collector tubes or sleeves 38 and 40 and the collet 

are driven at comparatively high speeds whereby the 
streams are attenuated to comparatively ?ne ?laments by 
winding the strands on the tubes. The strands 24 and 23 
are distributed lengthwise of the tubes by traverse oscil 
lators 46, supported and driven in a manner hereinafter 
described. 
The oscillators are rotated to etfect a crossing of indi 

vidual convolutions or wraps of strand and are recipro 
cated to distribute the strands lengthwise on the packages. 
The arrangement for supporting and driving the collet 

42 is. particularly shown in FIGURE 4. Disposed within 
a housing 45 of the winding apparatus adjacent an open 



3 
ing in the housing is a frame member or bracket 48 
formed with a circular portion 50 provided with a cylin 
drical surface 52, the bracket 48 having an extension '54 
provided with a cylindrical interior surface. Mounted 
within the cylindrical surface 52 is a sleeve or bushing 
56. The interior cylindrical surface of the bushing 56 
and the interior cylindrical surface of the bracket exten 
sion 54 accommodate the circular housing 58 of an elec 
trically energizable motor 68 for driving the collet 42. 
The bushing 56 is secured in the bracket portion 50 by 

setscrews 62. Mounted at the forward end of the motor 
housing 58 is an extension or member 64 having a tenon 
portion which snugly ?ts a cylindrical surface 66 formed 
on the forward end of the motor housing 58, the member 
64 being secured to the motor housing 58 by threaded 
members or screws 68 or other suitable securing means. 
The motor 60 includes a shaft 70, a portion 72 of the 

shaft directly mounting the armature 74 of the motor. 
The ?eld construction 76 of the motor is carried by the 
motor housing 58. The rear end of the motor housing 
58 is provided with an end plate or closure 78 secured 
to the motor housing by screws 79. 
The end plate 78 provides a support or mounting for 

an anti-friction or ball bearing means 80 in which is 
journaled one end of the shaft 7 0, a threaded nut 82 secur~ 
ing the inner race 83 of the bearing means 80 on the shaft 
70. The end region of the shaft 70 adjacent the bearing 
80 and the securing nut 82 are enclosed by a cover plate 
84. 
The forwardly projecting end region of the extension 

or member 64 is equipped with an anti-friction or ball 
bearing means 88, the shaft 70 being provided with a 
portion 90 of reduced diameter carrying the inner ball 
race 92 of the anti-friction bearing 88. The shaft 70 is 
provided with a threaded portion 94 which receives a nut 
96 securing the ball race 92 in proper position on the shaft 
70. The outer ball race 98 is held in place by a plate 
100 secured to the extension or member 64 by screws 102. 
Also formed on the shaft 70 is a tapered portion 104 

on which is mounted an inwardly extending portion 106 
of the collet 42,’the portion 106 being formed with a 
tapered opening to properly ?t upon the portion 104 of 
the shaft 78. The collet 42 is ?xedly secured to the 
tapered portion 104 of the shaft by a threaded nut 108, 
a washer 109 being disposed between the nut and the 
portion 106. 
The end of the shaft adjacent the nut 108 is fashioned 

with a polygonal portion 110 to receive a suitable tool to 
hold the shaft in ?xed relation to enable drawing up or 
releasing the nuts 96 and 108. 
The opposite end of the shaft is provided with a polyg 

onally-shaped portion 111 for the same purpose. The 
peripheral region of the collet 42 is fashioned with cir 
cumferentially spaced longitudinally extending slots 114 
to accommodate longitudinal extending bars or members 
116 which are normally biased outwardly of the axis of 
the collet by expansive coil springs 118. 
The collectors or tubes 38 and 40 upon which the 'pack 

ages of strand are to be wound or formed are telescoped 
over the bars 116, the springs 118 serving to frictionally 
retain the tubes on the collet to effect rotation of the 
tubes with the collet. The ends of the bars 116 adjacent 
the housing 45 are secured in place by means of a re 
tainer plate 120 secured to the collet 42 by screws 122, 
the bars having portions interlocking in slots (not shown) 
formed in the plate 120 in a conventional manner. The 
opposite ends of the bars 116 have portions extending into 
notches (not shown) formed in an end or closure plate 
128, the end plate 128 being secured to the collet by’ 
screws 130. 
The extension 64 connected with the motor housing 58 

is of a length to position the anti-friction bearing means 
88 adjacent the central region of the collet 42 providing 

- a bearing support for the collet effective to resist vibration 
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of the collet and the packages of ‘strand material carried 
thereby. _ 

Through this arrangement the ?laments of the strands 
may be attenuated at high linear speeds through high 
speed rotation of the collet without vibration-of the strand 
or ?laments thereby minimizing strand break-outs. 
The motor 60 is of the variable speed type, preferably 

an induction motor wherein the speed of the motor may 
be varied by changing the frequency of the input current. 
The speed of the motor is progressively reduced by con 
ventional control means as the strand packages increase 
in'size so that the ?laments of the strands are attenuated 
at substantially constant linear speeds. The portion 106 
adjacent the central region of the collet is of a length to 
provide for adequate support for the collet 42 on the 
shaft portion 104. 
The collet 42 is substantially larger in diameter than 

conventional collets, being upwards of eleven inches or 
more in diameter. The larger collet presents a substan 
tially increased weight which, together with the packages 
of strand, which are of increased size over the conven 
tional size package, provides a substantial mass rotating 
at a comparatively high speed. The bearing means 88, 
being adjacent the central region of the collet, provides a 

' means to adequately carry the load and effectively elimi 
‘ nates any tendency for the collet and packages carried 
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thereby to vibrate. 
The invention includes novel means for supporting 

and driving the dual strand oscillators 46 to attain im 
proved dynamic balance of the rotating oscillators. 
The oscillators are driven by means disposed between 

the oscillators,- the mounting means being adjustable 
to vary the position of the oscillators dependent upon the 
size of the packages being formed to assure proper 
guidance and control of the strands during their collec 
tion. Projecting through an opening in the housing 45 of 
the winding apparatus is a shaft or member 134, the axis 
of which is parallel with the axis of the collet 42. 
The bar or member 134 is supported for reciproca 

tion lengthwise of the collet, the reciprocation thereof 
being effected by conventional means. The purpose of 
reciprocating‘the member 134 is to effect traverse vof the 
strands lengthwise of the packages to properly distribute 
the strands in the formation of the packages. A motor 
136 for rotating the strand oscillators 46 is supported 
or mounted upon the shaft 134 by'mounting means par 
ticularly shown in‘ FIGURE 3. 

In the embodiment illustrated in FIGURE 3, the mount 
ing means includes a bracket member 138 and a cooperat 
ing clamp member 140 which, together embrace the bar or 
member 134, the clamp 140 being secured to the bracket 
138 by screws 142 cooperating with suitable threaded 
openings in the bracket 138. Secured to a planar exten 
sion 144 of the bracket 138 is a second clamp or member 
146 having a semicylindrical surface 148 adapted to ?t 
the cylindrical exterior surface 150 of a housing of the 
motor 136 in the manner shown in FIGURE 3. 
The motor 136 may be an electrically energizable mo 

tor or a hydraulic-type motor for rotating the shaft 152 
on which the strand oscillators 46 are ?xedly mounted. 
In the embodiment illustrated, the motor'shaft 152 is 
elongated and carries the oscillators 46. Means is pro 
vided, such as the bolts or threaded members 154, mount 
ed in threaded openings in the leg portions 156 of the 
bracket 146 adapted to be drawn into securing engage 
ment with the housing of the motor. 

In operation the reciprocation of the bar 134 moves 
the traverse oscillators 46 lengthwise of the package to 
distribute the strands onto the tubes 38 and 40 to 
form elongated strand packages 47and, at the same time, 
the motor 136 is rotated at a comparatively high speed, 
rotating the oscillators 46 to effect a crossing of the in 
dividual wraps or convolutions of strand during the col 
lecting operation. 
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The oscillation of the strands to cause crossing con 
volutions of the strand is essential Where a coating material 
or size is applied to the strands prior to their collection, 
as shown in FIGURE 1, the crossing convolutions pre 
venting adherence of the convolutions which would other 
wise impair unwinding of the strands from the packages 
in subsequent processing operations. A planar portion 
158 of the motor support bracket 146 is provided with 
a longitudinal slot 160, a bolt 162 extending through the 
slot and threaded into the planar portion 144 of bracket 
138 holds the bracket 146 in ?xed relation to the 
bracket 138. 
The mounting arrangement hereinabove described pro 

vides for several adjustments of the drive motor 136 and 
the dual oscillators 46. By manipulating the screws 142, 
the mounting bracket assembly may be moved length 
wise relative to the bar 134 and additionally rotated 
about the axis of the bar to adjust the traverse oscillators 
in an are about the axis of the bar 134. By drawing up 
the screws 142, the motor 136 and traverse oscillators 46 
may be held in a relatively ?xed relation with respect 
to the bar 134. By manipulating the screw 162, the 
bracket 146, carrying the motor and dual oscillator as 
sembly, may be moved toward or away from the bar 134 
to thereby adjust the positions of the oscillators 46 with 
respect to the angularity of the strands to maintain the 
oscillators in control of the strands. These adjustments 
facilitate the utilization of the apparatus for winding 
packages of varying diameters. 

It is apparent that, within the scope of the invention, 
modi?cations and different arrangements may be made 
other than as herein disclosed, and the present disclosure 
is illustrative merely, the invention comprehending all 
variations thereof. 
We claim: ' 

1. Apparatus for collecting a linear bundle of ?bers 
including, in combination, a support, a rotatable winding 
collet arranged to collect a linear ‘bundle of ?bers, a 
variable speed motor having a housing mounted on the 
support, said winding collet having an axial recess, an 
extension associated with the housing of the motor pro 
jecting into the axial recess in the collet and terminating 
adjacent the central region lengthwise of the collet, a 
shaft for the motor having a portion projecting through 
and beyond the extension, said collet being mounted on 
the projecting portion of the shaft for rotation with the 
shaft, and bearing means mounted by the terminal end 
of the extension adjacent the central region of the collet 
journally supporting the motor shaft. 

2. Apparatus for collecting a linear bundle of ?bers 
including, in combination, a support, a winding collet, a 
variable speed motor having a housing mounted on the 
support, said winding collet having an axial cylindrical 
recess in the end region thereof adjacent the motor 
housing, an extension associated with the motor housing 
projecting into the axial recess in the collet, a shaft for 
the motor having a portion projecting through and beyond 
the extension, said collet being mounted on the projecting 
portion of the shaft for rotation with the shaft, a ?rst 
bearing means mounted ‘at the distal end of the extension 
adjacent the central region lengthwise of the collet, a sec 
ond bearing means associated with the motor housing, 
said ?rst and second bearing means journally supporting 
the motor shaft, and an end plate for the collet, said collet 
being arranged to receive sleeve means upon which a 
linear bundle of ?bers is collected. 

3. Apparatus for concomitantly collecting linear ma 
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6 
terial including, in combination, a support, a winding 
collet arranged to collect the linear material, a variable 
speed motor having a housing mounted on the support, 
said‘ winding collet having an axial recess therein, a mem 
ber secured to said motor housing and extending into 
the axial recess in said collet, said motor including a 
shaft having a portion projecting through and beyond said 
member, said collet having an intermediate portion 
mounted on the projecting portion of the motor shaft for 
rotation with the shaft, a ?rst antifriction bearing means 
mounted at the distal end of the extension member, and 
a second antifriction bearing means spaced from the ?rst 
bearing means, said ?rst and second bearing means jou-r 
nally supporting the motor shaft, the bearing means _in 
the distal end of said member being adjacent the central 
region lengthwise of the collet. 

4. Apparatus for concomitantly collecting dual strands 
of linear material including, in combination, a support, 
a winding collet, a variable speed motor having a housing 
mounted on the support, said Winding collet having an 
axial recess therein, an extension member secured to said 
motor housing and disposed in the axial recess in said 
collet, said motor including a shaft having a portion 
projecting through and beyond said extension member, said 
collet having a portion intermediate its ends mounted on 
they projecting portion of the motor shaft for rotation with 
the shaft, anti-friction bearing means mounted at the 
distal end of the extension member and journally sup 
porting the motor shaft, a second bearing means associ 
ated with the motor housing journally supporting the 
motor shaft at the opposite end region thereof the bearing 
means at the distal end of the extension member being ad 
jacent the central region lengthwise of the collet, said 
collet adapted to receive tubular means upon which the 
strands are collected during rotation of the collet. 

5. Apparatus for concomitantly collecting dual strands 
of linear material in forming dual packages including, in 
combination, a support, a winding collet of a length to 
accommodate a pair of packaging tubes mounted in end 
to-end relation on the collet, a variable speed motor for 
rotating the collet having a housing and a shaft, said col 
let having an axial recess formed therein, said motor 
housing having an extension projecting into the axial 
recess provided in the collet and terminating adjacent the 
central region lengthwise of the collet, said motor shaft 
extending through the extension and having a tapered 
portion extending beyond the distal end of the extension, 
?rst bearing means mounted at the distal end region of 
the extension and second bearing means adjacent the 
motor housing journally supporting the motor shaft, said 
collet having an intermediate portion mounted on the 
tapered portion of said motor shaft for rotation therewith, 
and means securing the intermediate portion of the collet 
to the motor shaft. 
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