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The present invention relates to apparatus for winding
fibers on a tube, and it has particular relation to an im-

provement in a process of forming glass fibers by drawing
them from a molten supply of glass and winding the ﬁbers-
at a high rate of speed on a forming tube.

A process for forming continuous filament textile glass
fibers is shown and described in U.S. Patent No. 2,391,870.

In this process a number of glass filaments are drawn

from a molten supply of glass at a high rate of speed, 1.e.,
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'W1th the bushing and formmg tube closer together 50
~that one man can operate the process.

rangement it

poses more severe angles and tensmn con-

ditions on the process.

It is an object of the mventmn to produce glass fiber
strand - according to the above-described process with a
minimum distance between the bushing and forming tube.
It is a further object of the invention to produce long
packages of glass fiber strand on g forming: tube, It is
desired 10 achieve these objects while Imposing a mini-

mum - amount of tension on the strand during the fiber-

forming process.. The manner of accomplishment of
these and other objects will be apparent from the descrip-

- tion of the drawing in which;
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5,000 to 20,000 feet per minute. The glass passes through -

orifices in a bushing and forms cones of glass at the tips
of the orifices. The individual filaments are drawn from
the cones of glass and are grouped together into a strand
as they pass over a guide. The strand is thereafter wound
in an open wind on a rapidly rofating forming tube,
There is no twist in the strand as it is thus formed and

a binder is applied to the filaments prior to the winding of

the strand on the tube in order to bond them together and
aintain the integrity of the strand. An open wind,
rather than a parallel, level wind, is desired on the form-
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FIG. 1 is a diagrammatic view of the apparaius of the
invention 111ustrat1ng the variables in the process, and |

FIG. 2 1s a side view of FIG. 1. |

In FIG. 1 of the drawing; there is shown a glass melt—- |
ing furnace or forehearth thereof 10 containing a supply

of molten glass 1% and having a bushmg i3 attached to '

the bottom of the furnace. - The bushing is provided with

- a series of orifices in the form of tlpS 14 through which
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ing tube in order to aid removal of the strand from the .

fube.
strand is very dif]
come broken. In this event, successive turns of the
strand become eniangled and it soon becomes impossible
to unwind the trand and remove it from the tube. The
open wind is such that the strand is traversed the length
of the tube for a relatively few turns of strand on the
tube, ie., 2 to 5 or more turns for a 7 to 10 inch long
package for each traverse of the length of the tube,
With this type of wind the succeeding turns of strand cross
each other at a minimum angle of at least 5°.

‘The spiral wire traverse shown in U.S. Patent No.
2,391,870 has proved to be satisfactory for traversing a
strand at the very high rate of speed which is employed
to wind the strand on a forming tube. This traverse, in
addition to rofating about its own axis, is reciprocated
axially in order to distribute the strand over the length
of the tube. This type of traverse requires that there be
a certain minimum {ension on the strand as it passes over
the cams of the traverse to hold it on the cams as they

tend fo push the strand toward either end of the forming

tube. There is a natural tendencv for the strand to re-

~turn to the center of the forming tube, and there is a

minimum tension which is required to overcome this tend-

ency and maintain the sfrand at its proper position on the

cam to prcduce the desired open wind. If this tension
becomes too great, there is the problem of the individual
filaments of the strand breaking at the gathering guide due
to too much friction as they pass over the guide, As soon
as one filament breaks, the whole strand usually breaks.

This problem of tension on the strand has become ag-

gravated by a desire to have the glass fiber process per-

formed all on one floor; whereas, it has been previously

conducted on two floors. Im the prior process, the bush-
ing and forming tube were so far apart that the bushing
and guide were located on one floor and the forming tube
and traverse on a foor below.
believed to be necessary in order to provide the proper

- angles to the fibers as they pass from the bushing over the

guide and onto the forming tube., The prior process has
required a2 man on each floor to operate it.

If a parallel, level wind is used, the untwisted
jcuit to remove when the filaments be-

It is now
desired to conduct the fiber-forming process on one floor
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| drawa, to a minimum.
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The two-floor process was
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that the total number of tips 1s about 284 or 438 in num-

the molten glass flows and forms in small cores 15 SUuS-
pended from the tips of the orifices 14. The tips are

‘usually formed in a number of rows, for example, 4 to

6 or more rows having a great many tips in each row so

ber. A smaller or greater number of t1ps may be present
111 the bushing. -

~ Glass filaments 16 are pul]ed from the cones 15 of
glass at a very high rate of speed, i.e., 5,000 to.20,000
feet per minute, and wound on a rapldly rotating forming

‘tube 18. which may be approximately 6 to 7 inches in

outside diameter and ay rotate at approximately 2,000
to 10,000 r.p.m. The glass filaments are grouped into a
strand 19 as they pass over guide 28 prior to their being
wound on the tube 18,
cant such as a combination of starch and vegetable cil are
applied to the filaments in the strand as they pass over a

felt pad on the guide which pad is saturated with the
‘binder and lubricant.

The binder and lubricant may be
dripped onto the pad by means of an appllcator 22.

As the strand 19 is wound on the tube 18, it is rapidly
traversed in open wind along the length of the tube by
means of the traverse 24. The traverse 1s composed of a
shaft or spindle 26 havmg a pair of complementary,

‘conical, spirally dlsposed wire cams 27 mounted on the

shaft 26. The shaft is caused to rotate at 1,000 to 2,500
r.p.m. ﬂ:)y a motor 29 which is mounted on a base 39.

The axis of the shaft 26 is parallel to the axis of the 1
tube 18.

‘The traverse 24 is located adjacent tube 18
at a point where it intersects the-strand as it travels from
the guide to the periphery of the tube 18. The traverse
24 1m the process of U.S. 2,391,870 is made to TECIPro-

cate in the direction of its axis by moving it, the motor
and the movable base on which the motor is attached:

whereas in the present invention the traverse rotates bit
does not move or reciprocate in an axial direction,
The guide 29 is located directly beneath the center of
the bushing 13. This is to maintain the angle «, which
is the angle between the outside filament and a vertical |
line from the cone from which the outside filament is

The forming tube must be off
set from a vertical line drawn from the bushing through

the guide by an ang gle B8, which is the angle between the

vertical line and a line drawn from the guide to the pe-
riphery of the tube upon ‘which the strand is wound.
- The angle g must always be slightly larger’ than the
angle « 1n order to hcld the outside filament 48 in the
‘groove on the gmde 28. The angle g is rapidly and
regularly increased a, shght amou*lt by the height of the

This latter ar-

Usually a liquid binder and lubri-



- the angle B to be

- “center of the package to be formed on the tube.

cams 27 on the tra.verse as the strand is moved back and

“forth over the cams.

~ Another angle which must be cenmdered in the relatwe |

| p051t1011111g of the gu1de, traverse and forming tube is
- the angle ¢ which is. formed by a line drawn from: the
puide to the center of the strand package on the tube

“and a line drawn from the guide to the end of the strand

package on the tube. The angle ¢ is in'a plane which 1s

at an angle to the plane in whlch the; angies « and g are .

- 'locatad

~ The amount of tensmn on the stmnd is detamlned
by the angles «, 8 and ¢. The angle « is determined
by the width ‘w of the bushing and the distance a be-
tween the bushmg 13 and the guide 20. As w is made
fgreater and/or a is made smaller, « becomes greater. In

‘the prior .art process the distance e has been of the

‘order ‘of 40 inches and the distance w has been of the
order of 4 to 12 inches. As the angle « becomes greater,
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allow the fiber forming operation to be performed on one
floor and handled by a single operator. |
The following conditions of operation of the appara—
tus of the invention are given by way of example. The
strand 19 travels at a speed of 12,000 feet per minute
and is -wound on the periphery of a forming tube I8

having a diameter of about 63% inches and rotating at
‘about 7,000 revoluiions -per minute.
rotates-at a speed of about 2,000 revolutions per minute
‘and traverses the strand-on the tube through a d1stance. |

The traverse 24

of about 2% to 5 inches for each half revolution. The
tube reciprocates back and forth once every 10 seconds

- to permit Wmdlng of the strand over the length of the

15

.tube

Although thﬂ mventmn has been described ’Wlth re-

spect to specific details of certain embodiments thereof,

“ it is net intended that such details be considered as
~ limitations upon the scope of the invention except inso-

-angle 8 must become sreater because as said above, 8.

 must always be -slightly greater than « in order to keep
outside filament 4§ on the pad and cuide..
- Angle g is also affected by the distance b and augle

'5’¢ The distance b is the dlstance between the guide and

20

* ‘the forming tube and in-the prior art has been of the

 order of 80 inches or roughly twice as great as the dis-
As b becomes smaller, ¢ becomes greater for
‘a given ‘width of traverse on the tube.
‘back and forth on the traverse as the traverse rotates.
- As shown in U.S. 2,391,870, the traverse itself moves.

_itance a.
The strand moves

back and forth in a path parallel to the axis of the
‘tube. As angle ¢ becomes greater, there is a greater

‘tendency for the strand durmg its travarse to want to re-
turn to the center line running from the gmde to the -
- center of the package on the tube, and it is more dif- .

ficult to keep the strand at the proper point on the wire
.cam of the traverse as it rotates.

.'Tms is done by increasing the angle 8.
- In order to converf this process from a twe-ﬂoor to
‘a one-floor process, it can be seen that the distances

| In order to keep the
- strand at the proper point on the traverse, especm]ly at
~ the extremes of traverse, it is necessary to increase the
tension on the strand between the guide and the tube. -
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- a and - b ‘must be reduced and it is proposed ‘that they .

~ be reduced to the point where they are about 30 and 35

-;mches respectively. It is also desared to increase the
width w of ‘the bushing in order to increase the num-

~ ber of orifices and filaments which are produced from

one'bushing. Tt is further desired to improve the process
by making a longer package on the forming tube.

of increasing the angles «, 8 and ¢ and thereby increas-

- ing the tension on the strand and fnctmn on the strand_
S as it passes over the gmde 20. | -
In the drawing there is shown a modlﬁcatmn of the. |

'process described in the patent This modification per-

far as set forth in the accompanying claims.

I claim.: |

. An apparatus for formmg glass fibers which com-
prises a statmnary container for a supply of molten glass,
a bushing in the bottom of the container and means for
drawing glass filaments from the bushing including means
for applymg a size to the filaments, a stationary guide

for grouping the filaments into a strand a rotatable tube

for winding the strand -thereon, means for rotating the
tube, a rotatable traverse mounted adjacent the tube in

‘a fixed position relative to the guide for distributing the
strand on the tube in an open wind, means for rotating
- the traverse, and

means for continuously reciprocating
the ‘tube in an axial direction throughout the length of

‘the strand package formed on the tube a plurality of
‘times during the winding.

2. An apparatus for forming glass fibers which com- "

“prises a statmnary container for a supply of molten glass,

a bushing in the bottom of the container and means for

drawing glass filaments from the bushing including means
for applymg a size to the filaments, a stationary guide

for grouping the filaments into a- strand a rotatable tube

for ‘winding the strand thereon, means for rotating the

tube, a rotatable traverse for-distributing the strand on the

_tube in an open wind cc}mpﬁsed of a shaft rotating on an

" axis paraliel to the axis of the tube, a pair of independ-
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It
‘can be seen that each of these changes has the eﬁect'
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mits the angle ¢: to be at a minimum and thereby permit

at its minimum. which is requlred to
keep the outside filament 40 on the guide.

“tion with respect to a line drawn from the guide to the

‘The
‘travese 24 rotates but does not rempmcate axially. The

angle ¢ is thereby maintained at its minimum. In order

This 15 ac-
comphshed by maintaining the traverse 24 in fixed posi-

to. buﬂd up the package throughout the length of the

tube, the tube 18 is reciprocated along its__axis'_ as -it

" rotates. This is accomplished by reciprocating the mov-

able base 42 on which ‘the motor 44 which drives the
:spmdle on which the tube is mounted. The reciproca-
tion is achieved by means of a reversible motor 46 -op-
. eratively connected to the base 42 to move the base back

.and forth in slide 48. By reason of these changes in

. . - the functioning of the traverse and fornnng tube, Ionger_
- - packages can be made with less tension on the strand than

~ versing station constant to permit winding of the strand
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ot
St

- tween the guide and traversing station,
60

enf, complementary cams mounted on the shaft for en-

| gaomg the strand and moving it longitudinally of the
tube in a reciprocating manner as the traverse -rotates,

means for rotating the traverse, the traverse being mounted

“adjacent to the tube in fixed relation with respect to the
-gmde and means for continuously reciprocating the tube

in an axial direction throughout the length of the strand

fonmng package a plurality of times during the winding.

3.-A method of forming a strand of glass fibers which
comprises dramng a plnrahty of filaments from a supply
of molten glass applying a size to the filaments of the

strand, passing the filaments over a guide to group them

into-a strand, passing the strand to a traversing station,
effecting -a small traverse of the strand as it passes be-
winding the
traversmg strand on a rotating tube and continuously
causing relative reciprocation of the tube and the travers-
ing-station in a line parallel with the axis of the tube

throughout the length of the strand forming package on
the tube a plurality of times during the winding while

mamtammg the relative position of the guide and tra-

with each turn of strand being at a slight angle to adjacent

turns throughout the length of the tube while holding to '

a minimum the tension on the strand as 1t passes over
the guide. -
4. A method Gf formm,g a strand of glass fibers which

- comprises. drawing a plurality of filaments from a supply

~previously required. ‘The reduced .amount of tension has -

also permltted the dlstances a and b to be reduced and
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of molten glass, applymg a size to the filaments, passing

the filaments over a guide to group them into a strand,

' passing the strand to a traversing station, continuously
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effecting a small traverse to the strand as it passes be-
tween the guide and traversing station on its way to a
rotating tube, winding the traversing strand on the rotat-
ing tube with each turn of the strand being laid down
on the tube at a slight angle to adjacent turns and con-
tinuously causing relative reciprocation of the tube and
traversing station in a line parallel to the axis of the tube
throughout the length of the strand forming package
a plurality of times during the winding while maintain-
ing substantially constant the distance between parallel

-

planes which are perpendicular to the axis of the tube

and which pass through the gulde and tmversmg station
respectively to thereby minimize the tension of the strand
as if passes over the guide.

5. An apparatus for forming glass fibers which com-

prisés a container for a supply of molten glass, a bushing

in the bottom of the container and means for drawing
glass filaments from the bushing including means for ap-
plying a size to the fila

ents, a guide for grouping the
filaments into a strand, a rotatable tube for winding the 20
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-strand thére;on, meaﬁs for rotating the tube, a traverse
-means mounted adjacent the tube in a fixed position rela-

tive to the grouping guide, said traverse means distribut-
ing the strand on the tube in an open wind, and means
for continuously reciprocating the tube in an axial direc-
tion throughout the length of the strand forming package
a plurahty of times during the wmdmg |
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