May 8, 1956 F. A. MENNERICH 2,744,563
COATING DEVICE FOR STRANDS
Filed March 2, 1953
/S /6 P2 o) Z/ P2 o)
\ A

/6
VN
/@
23]
2/
20/’/{9"4".'
t3
T
L
P
o
24 : [
(s Il
227 Lot j/
'9 \\\\\L"L-‘lzﬁ/
19

INVENTOR.
FreD A VENNERICH

Q..

ATrOPNEYS



United States Patent Of

) 2,744,563
Patented May 8, 1956

CcC

1

2,744,563
COATING DEVICE FOR STRANDS

Fred A. Mennerich, Woonsocket, R. I., assignor to Owens-
Corning Fiberglas Corporation, a corperation of Dela-
ware

Application March 2, 1953, Serial No. 339,602
5 Claims. (ClL 154—1.7)

This invention relates generally to the art of manu-
facturing slivers, strands and yarns of materials capable
of being drawn into fine fibers when in viscous condition
and refers more particularly to an improved device for
applying a lubricant or coating the fibers after attenu-
ation and before being collected as by being wound into
a package. ‘ )

One method which has been used in producing threads
or strands consists of drawing a plurality of substantially
continuous fibers from a molten body of the selected ma-
terial and collecting the fibers in strand form by pass-
ing the same over a pad or guide. The pad is usually
of soft cloth material such as a woven wool fabric and
beside gathering the fibers in strand form, usually per-
forms the additional function of applying a lubricant
and/or binding substance to the individual fibers herein
also termed a “size” or “sizing” in accordance with ter-
minology of the textile art.

The application of a Iubricant on the fibers is particu-
larly important in cases where the fibers are formed of
glass or similar material. The lubricant reduces’ the
abrasive action of the material and prevents adjacent
fibers from scratching each other. Binding material such
as starch, resin and the like is often mixed with the hu-
bricant to secure the fibers together in the strand.

The pad in being of soft wool-like material is absorb-
ent and acts as a wick or reservoir to feed the lubricant

and binder to the fibers. The size material thus fed may.

be readily supplied to the pad material from a simple tube
arrangement connected with a larger central storage reser-
voir of sizing fluid for a number of pads. The fluid may
be fed to each pad in a constant or intermittent fow
whichever proves most convenient under the circum-
stances of equipment availability confronted. The pad
material in either case is intended to be maintained in a
moist condition, particularly at its point of centact with
the fibers. The cloth material is usually held in place
by a metal holder having a groove within which the ma-
terial is fixed. . )

The efficiency of operation and associated economy
of manufacture of textile strand products is particularly
dependent upon the maintenance of continuity in op-
eration with the least amount of down time during the
unavoidable interruptions that do occur. The fibers are
drawn over the cloth material at a very high rate of
speed which results in considerable wear of the cloth by
reason of the rubbing or frictional forces exerted by the
fibers. Such wearing away of the cloth eventually re-
sults in a wearing through so that. the fibers are either
pinched within a narrow groove of the cloth or drawn

over bare material of the holder, resulting in breakage.

of the fibers and a consequent shut-down period while
the pad material is being replaced.,” Since, as mentioned,
the speed of production is very high it is of utmost im-
portance that this down time be minimized as much as
possible. . . :

"~ Speeds of draw in the order of 10,000 fect per min-
ute and to 15,000 feet per minute are not uncommon.

2

In view of these speeds, even periods of one second down

. time are costly.
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In view of the foregoing it is an important object of
the present invention to provide a pad holder for coat-
ing of fibers on which the life of the pad material is ap-
preciably prolonged. :

Another important object is to provide a pad holder
in which worn pad material may be readily replaced in
a minimum of time without need for more than a mini-
mum of adjustment, permitting even unskilled personnel
to. make replacements efficiently,

A further object is to provide a pad holder in which
the amount of size fluid as well as pad material required
to effect efficient coating of fibers is considerably re-
duced to promote economies in the consumption of such
materials, '

In accordance with the present invention, a pad holder
is provided which increases the life of the pad material,
and comsequently prolongs ‘the periods between shut-
down for pad replacements by mounting the pad ma-
terial in an angular position such that the pad is main-
tained moist for application of lubricant to the filaments
regardless of the peculiar characteristics of air turbu-
lence which heretofore hindered high speed drawing op-
erations. The holder, in addition is provided with the
securing means for the pad material which greatly facili-
tates high speed replacement of the material without the
need for extensive adjustments.

Still further, the amount of pad material required to
effect efficient coating of the filaments is reduced con-
siderably by ‘the particular securing means utilized,
thereby resulting in the . furtherance of important and
appreciable economies in plant installations where large
numbers of strand-forming units are in operation,

The foregoing, as well as other objects, will be made
more apparent -as this description proceeds, ‘especially
when considered in comnection with the accompanying
drawing, wherein:

Figure 1 is a diagrammatic elevational view -of fiber-
producing equipment embodying a pad holder constructed
in accordance with this invention; ' .

_Figure 2 is a side elevational view of the improved pad
holder forming the subject matter of this invention show-
ing in dotted lines the groove within which the pad ma-
terial is held and showing also the pin ‘members by
which such material is secured in the groove;

Figure 3 is a plan view of the pad-holder structure
shown in Figure 2; .

Figure 4 is a front. view
shown in Figure 2.

The present invention may be advantageously used
in the fabrication of slivers, strands or yarns from any
one of a number of materials such as those in the. group
defined as thermoplastic which by way of example in-
cludes glass, cellulose acetate, artificial silk, nylon, and
vinylidene chloride resin.

In the present instance, however, glass is selected. for
the purpose of illustration because the invention  has
proven especially advantageous in fiber production with
this material. The abrasive characteristics of glass tends
to effect the above-mentioned difficulties with pad ma-
terials installed in pad holders previously used.

Referring to the drawing in greater ‘detail, Figure 1
shows the container 10 of conventional type in which
molten glass is stored and which has a bushing or feeder
11 at its bottom through which the molten glass flows.
i the form of a multiplicity of fine continuous streams -
12.° The streams are drawn or attenuated at a high:
rate of speed to form substantially endless relatively fine -
fibers by a winding drum or spool 13 rotated’ by any
suitable driving mechanism not shown herein. The fibers
are gathered into a strand 14 prior. to winding on the

of thé pad-holder structure
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spool 13 and the latter is traversed by the strand 14 to
form a package on the spool. The traversing mechanism
may be any of a number of conventional devices, but
herein is illustrated by an offset spiral-wire traverse 15.

The fibers are grouped into a strand by the pad 23
which is held in the pad holder 16. The pad holder
is suitably supported between the feeder 11 and winding
spool 13 in a position to contact the sireams of glass
issuing from the feeder after the streams have been
attenuated and solidified to form fibers.

The pad holder 16 comprises essentially an elongated
trough-like member having a tip end 19 angularly dis-
posed with respect to the longitudinal body portion to
promote contact of the filaments by the pad material
held therein over a definite desired length of the path
over which the filaments travel. A bifurcated mounting
section 18 is provided at the other end to permit fixed
securement of the entire holder to a suitable foundation
means not shown herein. The bifurcated section is of
particular advantage because it permits adjustment of
pressure contact of the pad material with the filaments
in allowing forward and backward positioning from a
fixed point.

An embossment 20 is provided on the under side of
the body portion of the holder having an aperture there-
through to accommodate a pad-holding pin 21 in tight-
fit fixed relation generally perpendicularly to the length
of the longitudinal section. The embossment provides
a foundation which assures positive securement of the
pin 21 to the holder. The pin projects through from
the under side of the body at a point midway between
the edges thereof and thus projects upwardly from the
bottom of the V groove forming the trough.

Another embossment 24 is provided on the under part
of the holder just below the angularly disposed filament-
engaging portion 19 through which a second pad-securing
pin 22 passes from within the groove.to the under side
of the holder. Each of the pins 21 and 22 is provided
with a point and is designed with sufficient length that
it can readily pierce pad material pressed thereover.

A feature of the invention lies in the fact that the
pad securing means has been so simplified that the ele-
ments effecting the securement require no special design
and can be conveniently made of ordinary nails driven
through apertures of slightly smaller diameter than the
diameter of the nail shanks.

In the holder chosen to exemplify the principles of
this invention the V-shaped groove has an angle of 90°
between its side walls. This relation is maintained
throughout the length of the trough to the very end of
the tip where the walls are curved down in height to
a rounded tip. It has been found that if the angle is
less than 90°, buckling of the pad material and pinching
of the strand occurs. If the angle is greater than 90°,

then the groove fails to draw filaments together to the ;

degree of integrity desired. In addition, if the pad is
too narrow a tendency exists for the filaments to bounce
from the pad area during insertion and operation. If
individual filaments stray from the pad they are sub-
jected to greater tension and tend to break, causing them
to fly about and break the remaining filaments.

The pad material 23 is extended from the front or
bottom pin 22 down and around and then over the tip
of the holder. It is thus drawn into the portion of the
groove for the length of the filament-engaging portion
19 and then over a portion of the longitudinal body
portion to a point just beyond the pin 22 by which the
material is pierced.

The installation of pad material may be accemplished
in this order, that is, by first fixing the bottom or. tip
end on pin 22 and then drawing it. over the. tip. of the
holder to secure the back end of the material on pin 22.

Althongh this is the preferred method of installing the.

pad, because of the amount of material which may be
conveniently. grasped once the front. end is fixed, and
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because of the leverage permissible in drawing it under
¢ension to the other pin 21, the instaliation is not limited
to this procedure but, if desired, may be accomplished
in reverse order by first piercing the material with pin
21 and then fixing the front end by piercing engagement
with pin 22.

Once installed, the pad material receives sizing ma-
terial supplied from a tube 25 conveniently located above
the back end of the pad. A large variety of sizing ma-
terials may be used such for example as starch, gelatin,
hydrogenated vegetable oil, etc. The sizing fluid upon
introduction to the pad material is absorbed and caused
to flow downwardly to the filament-engaging portion 19.
This portion of the holder is arranged to have a straight
bottom portion substantially equal in length to that over
which the filaments are desired to be contacied by the
pad. Correspondingly the straight bottom of the groove
is arranged to be directed in line with the path taken
by the filaments gathered into strand form. That i,
the filament engaging portion is so shaped that the bot-
tom of the groove is aligned with the path taken by
the filaments over a given length, rather than merely
making point contact therewith,

The coating function thus is not merely at a single
point, but over a number of points distributed over a
line of contact. In this respect, the line taken by the
bottom of the groove in the engaging portion 19 is
arranged to differ slightly from vertical in that it is
slanted slightly backward to match the path of filament
travel to the tube on which they are wound in strand
form.

The minimum width of the pad 23 is fixed by the oper-
ation of aligning or engaging the filaments 12 in their
path over pad material. If the pad is too narrow, the
aligning operation becomes so critical and time-consuming
as to be totally out of proportion and costly with respect
to the high speed production that it does not warrant the
savings in cost in material effected. By way of example,
it has been found that at ordinary speeds of operation
in the present status of the art, the pad width should be
a minimum of % inch wide. It has been discovered,
however, that if the pad width is made so great as to
cause it to overhang the edges of the groove along the
body portion of the holder, that the wicking action of the
pad material causes sizing material to be carried upward-
1y and over the edges of the groove or trough and along
the outside edges of the holder to points where the fluid
will freely drip without being coated on the fibers for
which it was intended. This condition was a frequent
occurrence in the earlier use of pad material and resulted
in considerable waste leakage. In the present pad holder,
however, the trough is made sufficiently wide that the
minimum width of the pad material will reside within the
trough for the length of the longitudinal body portion and
thereby assure that wicking and the carrying of size over
the edges thereof will not result.

By reason of the curvilinear reduction in height of the
walls of the trough along the length of the portion 19,
the pad material 23 in its final installed position gradually
emerges from the end of the trough and passes around the
tip end so that it smoothly follows the curvilinear con-
tours of the tip. In smoothly emerging from the trough
in this manner, buckling of the pad material is prevented
and any tendency toward excess of binder from tube 25
is caused to accumulate at the tip in the form of a drop
about the point where the strand emerges from contact
with the pad material. Thus, the strand follows a path
directly through any excess of binder and thereby assures
that the sizing is fully utilized for the purpose intended,
correspondingly eliminating waste dripping of sizing from
the pad holder. Most efficient usage of sizing is there-
fore assured in view of all such fluid being directed toward
being coated on the strands.

In addition to promoting efficient size usage, the grad-
ually curved contour at the tip, by reason of its associa-



tion with the proper angle of the V groove in preventing
buckling of the pad material in the groove; prevents the

pad material from wiping the strand free of the size as

was the experience with previous pad holders having sharp
contours at the tip. In.comparing operation of the pres-
ent pad holder with sharper tipped holders it is found that
more positive size application is effected by reason of its
gradual sloping of the pad which assures that coating of
size, rather than wiping away of the size occurs.

" “A further important feature of the pad holder herein
disclosed lies in the angle of disposition of the pad along
the longitudinal body portion behind the part of the pad
material residing within the filament-engaging portion
19. Previous pad holders were made with a much more
shallow slope. Shallow angles it was believed reduced
the problem of size waste described above. In the high
speed production of strand length, however, difficulties
were experienced in the feeding of size to the contact
portion to the extent that it was deemed impossible to
permit the use of the present typé of holder at the ex-
tremely high speeds of fiber production being resorted to.
More specifically, it was found that when filaments were
-drawn through the contact portion of the pad holder at
speeds: of approximately 11,000 feet per minute or more,
the filaments caused a2 downward flow of air which im-
pinged the trough of the holder with such force that it
prevented the flow of size thereover. The impinging air,
actually caused a splattering and throwing out of the fluid,
substantially reducing the flow for availability of size at
" the contact area for the coating function.

In the present pad holder, however, the angle of dis-
position of the pad material is matched to high attenu-
ation speeds so that at the high speeds an areodynamic
condition is established which promotes positive flow of
size for application to the filaments rather than retarding
it. This is accomplished by making the angle of dis-
position steeper, and -as in the embodiment illustrated is
made in the order of 30°. If the angle is made less than
20°, the detrimental retarding force occurs.

With the angle being in the order of 30°, however, the
air drawn down by the filaments toward the engaging
portion 19 is actually caused to flow down along the length
of the trough to aid gravity in causing flow to the filaments.
In other words, the fact that turbulence exists by reason
of high speed attenuation has been taken advantage of
to aid the flow of size rather than retard it as experienced
with shallow angled pad holders. By so using air to trans-
mit size along the pad, as the speed of attenuation con-
tinues to reach higher speeds, more and more air is moved
along the pad to exert forces promoting more rapid trans-
mission of size to the filaments. Thus, the rate of size flow
is automatically increased in accordance with the need for
increased speed of coating.

The pin structure incorporated in the member cooperates
to facilitate flow of air in the desired manner in that it
offers negligibie obstruction to such flow while still posi-
tively securing the pad in place. - The pin structure in
addition promotes a positive lay of the pad material in
the base of the groove, thereby causing the side portions
of the pad to lie flat against the sides of the groove re-
sulting in the pad conforming generally in shape to the
V groove. Thus, the entire pad lays smoothly and offers
negligible obstruction to aerodynamic flow.

While I have shown and described 4 single embodiment
of my invention, it will of course, be understood that I
do not wish to be limited thereto since many modifications
may be made, and I, therefore, contemplate by the ap-
pended claims to cover all such modifications that fail
within the true spirit and scope of my invention.

1 claim: . .

1. A pad-holding device for grouping a plurality of
filaments into strand form comprising a longitudinal mem-
ber having a tip portion across which filaments are drawn
for grouping, said member having a size-saturable pad
strip associated therewith and being shaped with a longi-
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tudinal groove therein for accommodation of the pad
strip therein, said tip portion being gradually narrowed
to substantially a blunt point at its end, a pair of pad-
securing pins to piercingly engage said pad strip to hold
it within the groove, one of said pins being fixed on said
member a substantial distance from said tip portion, said
one pin projecting vertically upward from the base of
said groove and generally perpendicular to said member,
the other of said pins extending downwardly from the
base of said groove and projecting from the back of said
tip portion, said pad strip being held in the groove of
said holder by being extended in drawn relationship from
behind said tip portion over its end along the length of
said groove to said one pin to form a projecting point
of fold-over of the pad material. :

2. Apparatus for sizing a multiplicity of continnous
filaments of mineral material after their attennation and
while they are being grouped into strand form, compris-
ing-a pad holding member having a longitudinal body
portion with a tip portion at one end and a mounting
portion at the other end, said body and tip portions being
grooved to accommodate a strip of pad material, a soft
flexible strip of size-saturable pad material of generally
uniform width extended in drawn relation from behind
said tip portion over the end thereof into said groove
in conforming relation with the surfaces thereof, means
for supplying sizing fluid to said pad strip, the body por-
tion of said member being angularly. related to said
mounting portion such that the portion of groove therein
slopes. downwardly when the mounting portion is dis-
posed horizontally, said tip portion being angularly re-
lated to-said body portion such that the portion of groove
therein extends in a gemerally vertical direction when
said mounting portion is disposed horizontally, said tip
porticn being narrowed at its end to cause the pad to
overlap the edges of said groove at the tip end to form
a downwardly projected zone of fold-over of pad mate-
rial at the tip end at which excesses of sizing material
will accumulate when said pad holder is in operating
position.

3. A pad holder as claimed in claim 2 in which the
angular asseciation between the mounting portion and
body portion are such that the operating angle of dis-
position of the body portion is at least 20° to the hori-

_zontal.

4. A pad holder for holding a pad of material for
grouping a plurality of glass filaments in strand form and
application of sizing fluid thereto comprising a member
Laving a longitudinal body portion with a tip portion
at one end and a mounting portion at the other end,
said body and tip portions having a single continuous
groove extending thereover to accommodate a strip of
size-saturable pad material therein, said tip portion being
inclined downwardly and having a straight line section
at the base of the groove to permit establishment of an
engaging relationship between a portion of a pad strip
accoramodated therein and a length of filaments drawn
thereover, said tip portion also having a gradually dimin-
ishing groove width at its end, and a pair of pad-securing
pins for making piercing engagement with pad strips
installed within the groove, one of said pins being fixed
on said body portion a substantial distance from said
tip portion, said onme pin projecting vertically upward
from the base of said groove generally perpendicular to
said body portion, the other of said pins extending from
the base of said groove and projecting from the back
of said tip portion generally perpendicular to the base
of said groove.

5. A pad assembly for grouping a plurality of glass
filaments in strand form and for application of sizing fluid
thereto comprising a member having a longitudinal body
portion with a tip portion at which grouping of filaments
is effected extending from and inclined relative to said
body portion, said body and tip portions having angularly
related walls defining a continuous groove extending
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through said portions, a strip of size-saturable pad mate-
rial of generally uniform width extended in drawn rela-
tion from behind said tip portion over the end thereof
into, said groove in conforming relation with the internal
surfaces. thereof, the portion of the groove in said body
portion being sufficiently wide to permit full accommoda-
tion of the pad material within the boundaries defining
its edges, said tip portion having a gradually dimirishing
groove width formed by a gradual reduction in dimension
of the walls defining said groove at its end, and a pair
of pad-securing pins making piercing engagement with
the pad strip. installed within the groove, one of said pins
being fixed on said body portion a substantial distance
from said tip portion, said one pin projecting from the
base of said groove in a direction generally perpendicular
to said body portion, the other of said pins projecting
from the back of said tip portion in a direction geaerally
perpendicular to the base of said groove, the dimensions
of the walls at said tip end diminishing sufficiently toward
said end to caunse the sides of said pad strip to cverlap
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the. edges of said walls to form a projected point of
fold-aver of the pad material at said end for the accumu-
lation of excesses of sizing fluid introduced to said pad,
whereby said excesses are disposed for application to fila-
ments gathered at said tip portion.
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