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This invention relates generally to improved apparatus 
for packaging strand material. More particularly, this in 
vention relates to improved traversing mechanism for tra 
versing strand material being wound on a rotating support. 

Although the apparatus of this invention is applicable 
to the winding and traversing of many types of continuous 
strands, it is particularly adapted for use with the packag 
ing of thermoplastic materials such as glass strands, and 
hence will be described in that connection. 

Continuous glass fibers are commercially produced by 
exuding a multiplicity of molten streams from a feeder 
and applying sufficient pulling force to the streams to 
attenuate them into fine filaments. A number of filaments 
are converged to form a strand which is wound into a 
package on a rotating support. Initially, the glass streams 
are manually drawn and a few turns wound onto the sup 
port to start the winding operation. It is with this phase 
of the winding operation that the instant invention is par 
ticularly concerned. · 

During the start-up or commencing of the winding 
operation on a particular rotating support, the attendant 
operator after manually drawing the filaments, gathers 
them into a bundle and holds the bundle with one hand 
while he winds a few turns on the winding support with 
the other hand. Consequently, the facility of commencing 
the winding operation is largely contingent upon the deX 
terity of the attendant operator, particularly when plural 
strands are being wound from a single feeder. 

Normally, the strands travel in paths which are gen 
erally perpendicular to the winding axis and are moved 
along the periphery of the rotating support in a cycle in 
cluding a progressive and a regressive motion by a travers 
ing mechanism which displaces the strands slightly from 
their normally perpendicular paths to define a series of 
bights. The traversing action just described may be termed 
as a primary traverse and the axial extent of the pro 
gressive and regressive motion by the primary traverse 
may be termed the effective traversing area. 

In addition, a secondary traverse may be superimposed 
by moving either the winding support in an axial direction 
or by moving the primary traversing mechanism in an 
axial direction at the same time that the primary traverse 
mechanism is rotated. The secondary traverse moves the 
series of bights across the face of the package being 
formed. · 

It is a primary object of this invention to provide appa 
ratus for facilitating the winding of plural strands from 
a single source into strand packages. 

It is another object to provide apparatus for winding 
strand packages which reduces the skill required by the 
attendant operator in the start-up of a winding procedure, 
and particularly where plural strands are involved. 
According to the invention, a member having a face 

surface transverse to the winding axis of the rotating sup 
port is provided adjacent to or forms a part of the primary 
traversing mechanism to temporarily restrain the axial 
movement of the strand being wound during the start-up. 
The surface is preferably in a plane radial to at least a 
portion of the primary traversing mechanism. After com 
mencement of the winding operation, the surface is moved 
from the restraining position whereby the strand moves 
in an axial direction to assume the normal traversing 
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position. For purposes of description in the instant appli 
cation, that part of the operation corresponding to the 
starting of the rotation of the primary traversing mech 
anism may be termed the commencement of the winding 
operation. 

In a specific embodiment, the primary traversing mech 
anism comprises a centrally related supporting and rotat 
able axle disposed adjacent and parallel to the support 
upon which the strand package is being formed. The 
traversing mechanism further comprises cam means for 
moving the strand along the periphery of the support in 
a cycle including what may be termed a progressive and 
a regressive motion. Two cam surface sets, with one or 
more can surfaces in each set, are provided. The cam 
surfaces of one set are in inclined facial opposition to 
those of the other set to provide means for producing the 
progressive and regressive motions of the primary travers 
ing action. Concomitant with the primary or fast traverse, 
a slow or secondary traverse takes place. This slow 
traverse is accomplished by either moving the rotating 
package in an axial direction while maintaining the 
fast traversing mechanism relatively stationary in an axial 
sense or by moving the primary traverse slowly in an 
axial sense. One of the cams of the primary traversing 
mechanism is provided with a step formation to define a 
face or surface which extends in a plane radial to the 
axis of the primary traversing mechanism. This face also 
extends in a plane through which other of the cans pass 
as they rotate so that the strand will be moved out of 
the temporary restraining position by engagement with a 
landing portion of one of said other cams. 

Further details and other objects and advantages of 
this invention may appear from the following description 
of preferred species of this invention and from the accom 
panying drawings, in which: · 

FIG. 1 is a schematic elevational view of apparatus for 
forming and winding strand material illustrating the 
strand position during the starting cycle; 

FIG. 2 is a view similar to FIG. 1 but illustrating the 
strand positions during the traversing cycle; 

FIG, 3 is an enlarged fragmentary view of the primary 
traversing mechanism shown in, but rotated from the 
position of, FIGS. 1 and 2; 

FIG. 4 is an end elevational view of the apparatus 
shown in FIG, 1; 

FIG. 5 is a schematic and isometric representation of 
an alternate embodiment of the winding apparatus of this 
invention; 

FIG. 6 is a pictorial representation of a further embodi 
ment of primary traversing mechanism; and 

FIG, 7 is a view of an alternate primary traverse em 
bodying a barrel-type cam body. 

Apparatus of the type suitable for commercial produc 
tion of glass fibers is illustrated in FIG. 1 wherein a 
molten glass feeder or bushing is generally designated by 
the numeral 10. Bushing 10 is provided with a plurality 
of orifices 12, in its bottom wall 14, from which molten 
streams of glass are exuded into filaments 16. Filaments 
16 are converged into one or more strands 18 at the con 
verging and treating pads 20. FIGS. 1 and 2 illustrate. 
two strands 18 being formed. Means may also be pro 
vided for applying a bonding agent, or other treating 
material, to treat the filaments 16 and the integrated 
strand 18. The treating material may be applied by a 
nozzle 17 or other suitable apparatus. The strand 18 is 
advanced to package supports 22 mounted on the winder 
23 which includes a rotatable mandrel 24 rotated by 
shaft 26 and powered by motor 28. 
To facilitate the description, the letter suffixes A and 

B are employed to designate the inner (left) and other 
(right) strands respectively and their related correspond 
ing elements of the winding apparatus. 
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The traversing mechanism, generally designated by the 
numeral 30, is positioned between the pads 20 and the 
winder 23 to traverse the strands 18 across the faces of 
supports 22. The traversing mechanism 30, which may 
be designated as a primary traverse, is illustrated as being 
mounted for rotation on shaft 32 of motor 34 supported 
on a base 36. The traversing mechanism 30 may be gen 
erally of the form shown in the Hayden et al. U.S. Patent 
No. 3,040,999 but with certain exceptions hereinafter 
described. 
As shown in FIG. 1, the shafts 26 and 32 are preferably 

positioned horizontally in parallel spaced relation and the 
motor 28 is mounted on a rail 38 for reciprocating the 
package support 22 longitudinally along its axis in the 
direction of arrow 40 to effect what may be termed a 
secondary traverse. When package support 22 is centered 
within the limits of reciprocal movement of the sec 
ondary traverse, as may be observed in FIG. 2, the 
strand 18 extending from the converging pad 20 bisects 
the primary traversing mechanism 30 and the support 22 
in a generally vertical plane. As may be seen in FIG. 4, 
the pad 20 is positioned so that its outer surface is slight 
ly displaced from a generally perpendicular line extend 
ing from the center of bushing 10 to the outer periphery 
of Support 22 to bias the strand 18 against the cam faces 
of traverse 30. In a typical embodiment, the primary 
traverse 30 moves the strand 18 approximately 3 inches 
along the axial extent of the package support 22 and then 
returns the strand to define a bight. The progressive and 
regressive movements of the strand 18 are alternately re 
peated to define a series of bights. A series of bights are 
advanced from one end of the package to the other end 
by the secondary traversing action or axial movement of 
the winder along rail 38, as indicated by arrow 40, to 
produce a package approximately 51/2 inches long. 

It will be understood that the secondary traversing ac 
tion may also be effected by holding the package support 
22 stationary and moving the primary traverse 30 in an 
axial direction along the base 36. 
While FIGS. 1 and 2 illustrate the filaments 16 being 

formed into two strands, it will be understood that the 
filaments from a single bushing or source may be con 
Verged into one strand or split into more than two strands 
and wound on a corresponding number of winders for 
simultaneous winding. 
The form of the primary traversing mechanism 30, 

shown in detail in FIG. 3 resembles a reel in substan 
tially concentric relation with first hub 42 secured to ex 
tension 32A of shaft 32. At an opposite end of the shaft 
32 or extension 32" is a second hub 44. Intermediate the 
two hubs 42 and 44 are two sets of cams 46 and 48 defined 
by rods 46X, 46Y, 46Z; and 48X, 48Y and 48Z respec 
tively. The series of rods designated by the numeral 46 
contact the strand to traverse the strand in a left-hand 
direction as viewed in FIGS. 1 and 2 in what may be 
termed a progressive movement. The second series of 
cans designated by the numeral 48 contact the strand 
to move the strand to the right in what may be termed 
a regressive movement. The effective cam surfaces of 
cams 48X, 48Y and 48Z are identical in configuration, 
but of opposite hand, to cams 46X, 46Y and 46Z, respec 
tively. Also, all of the cams are generally of the same con 
figuration, except for the differences in cam shapes, and 
except for the fact that cam 46X is provided with a step 
formation 50 which defines a transverse surface 52 for 
purposes to be hereinafter described. 
An important feature of this invention is the provision 

of mechanical means for restraining movement of the 
strands 18 during start-up. A restraining member having 
a surface 52 which is transverse to the rotating axis of 
shaft 32 is provided for this purpose. 
As may be viewed in FIG. 1, during the starting phase 

or cycle of the winding operation, the strands 18 are 
displaced from generally vertical positions to positions 
which are inclined toward the end face 40 of the mandrel 
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4 
24 about which the strands 8 are to be wound. With 
out the transverse face 52 the strands 18 would tend to 
revert to generally vertical positions and the attendant 
operator would have difficulty in threading the separate 
strands 18 and starting the winding operation. 

During the initial phase of the winding operation, the 
attendant operator manually draws the filaments 16 from 
the gathering devices 20 toward the end face 40 and on 
starting surface 41 of the winding mandrel 24. The pro 
vision of the transverse face 52 enables the operator to 
position the strands 18 in virtually radial alignment with 
the starting surface of the mandrel 24 and the strands 18 
are restrained from reverting to their normal winding 
positions until such time that the operator starts the 
rotation of primary traversing mechanism 30. When the 
primary traversing mechanism 30 is started and the cams 
46 and 48 rotate, the strands 18 are displaced from the 
starting notch or step formation 50 and out of engage 
ment with the transverse face 52 of cam 46X onto a gen 
erally axial extending surface or landing 54 of cam 46Y. 
The tension of the strand 18A between the winding man 
drel 24 and the gathering wheel 20A is sufficient to cause 
the strand 18A to move across primary traverse 30 across 
the smooth surfaced spacer 56 and onto primary traverse 
30A. The strand 18A then seeks a normal vertical posi 
tion. Both of the strands 18A and 18B move to the posi 
tions wherein they are in engagement with the effective 
strand engaging surfaces of their respective primary tra" 
versing mechanisms 30. 

FIG. 5 illustrates an alternate embodiment of wind 
ing apparatus wherein a privotable finger 60 is provided 
to define a surface 52 transverse to winding axis and 
to restrain the strand 18 to be wound during the start 
ing cycle. The finger 60 is supported for pivotal move 
ment by hub 62 suitably mounted on support 64. Arm 
66 forms an extension of finger 60 and is conformed 
to facilitate gripping and rotation by the attendant 
operator. Retaining means in the form of clip 68 is 
provided to secure finger 60 against rotation during 
the main phase of the winding procedure. The primary 
traverse 130 shown in FIG. 5 is similar to that shown 
in FIGS. 1 and 3, except that all of the cams 146 may 
be identical, that is to say, a cam 46X having a step 
formation is not necessary. 
The elements of traverse 130 are designated by 

numerals in the one hundred series, otherwise the numerals 
correspond to similar elements of and the operation is 
the same as with traverse 30. 

In the embodiment of FIG. 5, the attendant operator 
draws the strand 18 over the finger 60 in the same man 
ner as described in conjunction with transverse face 52. 
After initial threading onto the starting surface 141, 
the operator starts the rotation of the primary traverse 
130 and pivots the finger 60 out of the axial advancing 
path of the strand 18. The strand 18 then moves to 
the normal winding position, into engagement with the 
cam surfaces of the traversing mechanism 30. 
The embodiment illustrated in FIG. 5 requires sepa 

rate mounting means for the pivotable finger 60 and 
hence may be objectionable in some winding operations. 
It will be apparent that the finger 60 may be employed 
in conjunction with various types of cams, for example, 
a barrel type such as illustrated in FIG. 7 but not haw 
ing the step formation 350. 

FIG. 6 illustrates the manner in which a two wire 
cam traverse 230, generally of the type disclosed in U.S. 
Patent No. 2,391,870 to Beach, may be reconstructed to 
embody the starting notch feature of this invention. The 
elements of the traverse 230 are designated by numerals 
in the two hundred series, otherwise, the numerals cor 
respond to similar elements of and the operation is 
similar to traverse 30. 

FIG. 7 illustrates a barrel cam type primary traverse 
330, which may be substituted for the wire cam type 
traverse 30 in the winding apparatus illustrated in FIGS. 
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1 and 2. The traverse 330 has a step formation 350, 
comparable to the step formation 50 of traverse 30. It 
will be apparent to those skilled in the art that the opera 
tion of winding apparatus employing the traverse 330 
is comparable to that apparatus employing a traverse 
30 and hence needs no further description. The elements 
of traverse 330 are designated by numerals in the three 
hundred series, otherwise the numerals correspond to 
similar elements of traverse 30. 
Having thus described my invention in rather full 

detail, it will be understood that these details are for 
the purpose of illustration and that various changes and 
modifications may suggest themselves to those skilled 
in the art, all falling within the scope of the invention 
as defined by the subjoined claims. 
What I claim is: 
1. In a winding mechanism, including a rotatable sup 

port for receiving a continuous strand thereon, and rotat 
able traversing means for engaging and traversing said 
strand axially along said support, said traversing means 
including a plurality of cam surfaces defining an effective 
traversing area, the improvement wherein: 

(a) said traversing means also defines a landing, 
(b) at least one of said cams has a transverse surface 
which is in a plane generally radial to the axis of 
rotation of said traversing means and in lateral align 
ment with said landing but axially spaced from said 
effective traversing area, whereby the strand may be 
restrained against axial movement by said trans 
verse surface during the starting cycle of the wind 
ing operation and automatically transferred to said 
effective traversing area by said landing upon rota 
tion of said traversing means. 

2. In winding mechanism, including a rotatable and 
cantilevered support for receiving a plurality of continu 
ous strands, and a number of rotatable traversing means, 
corresponding in number to the number of packages to be 
formed, for engaging and traversing said strands axially 
along said support, the improvement wherein: 

(a) each of said traversing means includes cam means 
defining an effective traversing area; 

(b) each of said traversing means also defining a land 
ing adjacent to and leading to said effective traversing 
area, · 

(c) the traversing means corresponding to the strand 
to be wound at the outermost position on said canti 
levered support having a transverse portion which 
is in a plane generally radial to the axis of rotation 
of and in lateral alignment with the landing of said 
traversing means at said outermost position, where 
by the strands may be restrained against axial move 
ment by said transverse portion during a starting 
cycle of the winding operation. 

3. The mechanism as described in claim 2 which fur 
ther comprises: smooth surface spacer means between 
each pair of said traversing means, along which smooth 
surface the inner strands may pass from the traversing 
means corresponding to the outermost position to the 
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traversing means corresponding to the respective wind 
ing position of said inner strands. 

4. Rotatable traversing mechanism for moving a strand 
being wound along the axial extent of the strand package 
being formed, which traversing mechanism comprises: 

(a) progressive cam means for imparting a progressive 
axial motion to said strand; 

(b) regressive cam means for imparting a regressive 
axial motion to the said strand; 

(c) said progressive and said regressive cam means 
defining an effective traversing area; 

(d) transverse means defining a surface transverse to 
the axis of rotation of said traversing mechanism 
for restraining axial motion of said strand during 
the starting cycle of the winding procedure; and 

(e) directing means defining a landing in a plane radial 
to said axis and extending through said transverse 
means but axially displaced from said effective 
traversing area, 

(f) said directing means serving to direct said strand 
from said transverse means to said effective travers 
ing area upon rotation of said traversing mecha 
nism. 

5. Apparatus for winding strand about the periphery 
of a support, which apparatus comprises: 

(a) a source for supplying said strand; 
(b) means for rotating said support about a first axis 

spaced from said source; 
(c) a traversing mechanism, rotatable about a second 

axis which is generally parallel and adjacent to said 
first axis, for moving said strand along the periphery 
of said support in a cycle including a progressive and 
a regressive motion in an effective traversing area, 
said traversing mechanism including: 

(1) progressive means having a cam surface for 
imparting said progressive motion, 

(2) regressive means having a cam surface for 
imparting said regressive motion, 

(3) a landing surface, adjacent to and leading to 
said effective traversing area, and being radially 
outward from said second axis at least as far as 
one of said cam surfaces, and · 

(4) restraining means defining a transverse sur 
face which is in a plane generally normal to said 
second axis and extending through said landing 
whereby said strand may be restrained against 
axial movement during the starting cycle of a 
winding procedure and automatically trans 
ferred to said effective traversing area upon ro 
tation of said traversing mechanism. 
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