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ABSTRACT: Textile material such as strand, yarn, or cord is 
simultaneously false twisted and impregnated while in a slack 
(low-tension) condition by feeding the textile material in slack 
condition into one end of a rotating cylinder containing the 
coating and withdrawing it from the other end. The textile 
material in untwisted form and the coating are held against the 
interior of the rotating cylinder by centrifugal force and the 
coating impregnates the textile material while subjected to 
such force. The impregnated textile material passes through a 
heated tube to dry the coating on the textile material. A 
uniformly coated twisted textile material wrapped in low ten 
sion on a takeup package is produced. 
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METHOD AND APPARATUSFOR COATING TEXT LE 
MATERAL 

BACKGROUND OF THE INVENTION 5 
1. Field of the Invention 
The present invention relates to the coating and impregna 

tion of textile material and it has particular relation to the 
coating and impregnation of glass fiber strand, yarn and cord 
with coatings such as an elastomeric adhesive to render the 
glass fiber textile material suitable for reinforcement of 
elastomeric products such as tires and mechanical rubber 
goods. The invention also relates to the coating and impregna 
tion of other inorganic and organic yarns with other coating 5 
materials. 

2. Description of the Prior Art 
Textile materials have been used for some time as a rein 

forcement for rubber products such as tires, timing belts, con 
veyors and hose. The textile materials are impregnated with a 20 
rubber adhesive prior to incorporation in the rubber product 
in order to provide good adhesion to the rubber and good rein 
forcement. Usually the textile is used in the form of cord. 

In order to obtain uniformity of reinforcement performance 
of the cord, the adhesive coating has been applied to the in- 25 
dividual fibers of the cord after the cord is twisted rather than 
before. The cord is temporarily untwisted during the coating. 
Examples of such coating processes are shown in U.S. Pat. 
Nos. 2,577,793; 2,601,394; and 2,731,069. 

Glass fibers have more recently become commercially ac- 30 
cepted as a textile material suitable for elastomer reinforce 
ment. In order for glass fibers to be useful, it is important that 
each individual fiber in the yarn or cord be coated with the ad 
hesive. This is required to prevent destruction of the cord by 
the abrasive action of the glassfibers against each other during 35 
flexing of the rubber product in manufacture and use. Thus, 
glass fiber strands have been coated with the elastomeric ad 
hesive before twisting into cord because it is easier to achieve 
complete impregnation of the strand and coating of the in 
dividual fibers in untwisted form than in twisted form. U.S. 40 
Pat. No. 3,391,052 discusses coating of the glass fibers with 
various materials and suggests several coating methods such as 
flexing or bending the bundles of fibers by running them over 
rolls in the coating bath. 
As briefly mentioned above, it is desirable to coat the 45 

twisted rather than untwisted textile material because the 
resultant product is more uniform throughout its length with 
regard to amount of twist and cord diameter. This is because 
twisting of a coated strand sometimes results in some portions 
of the length of cord that are undertwisted and other portions 
that are overtwisted because of nonuniformity of coating or 
variations in degree of cure if the coating contains a curable 
ingredient such as resorcinol formaldehyde. Attempts to deal 
with the problems in coating of twisted glass fiber cord are 55 
described in U.S. Pat. Nos. 3,339,357 and 3,432,332. These 
patents employ apparatus which open the fiber bundle during 
coating by untwisting or other means so as to aid in the im 
pregnation. These various apparatus appear to be difficult to 
utilize in a controlled manner in a factor operation. 60 

SUMMARY OF THE INVENTION 
The present invention involves coating of textile material 

while it is moved through a coating material which is under 
pressure and while the textile material has little or no tension 65 
exerted on it. The textile material is simultaneously false 
twisted and impregnated in a slack condition with the coating 
material which is under pressure. This is accomplished by 
feeding the textile material into one end of a rotating cylindri 
cal chamber which contains a liquid layer of the coating 70 
material on its inside surface. The textile material sags by 
gravity or is otherwise directed into the coating material and is 
held against the interior surface of the rotating chamber, first 
by the coating material and then by the centrifugal force 
which is created by the rotation of the chamber and is trans- 75 

10 

50 

2 
mitted through the coating material. It is essential that the tex 
tile material be slack or under very little tension to permit it to 
contact the coating material and interior surface of the rotat 
ing chamber. If too much tension is applied to the textile 
material by tension devices, the textile material may be pulled 
out of the coating film by the winder and out of the false twist 
ing and coating influence of the rotating chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The advantages of the invention are described in more 

detail in conjunction with the description of the drawings in 
which: 

FIG. 1 is a diagrammatic view of the process and apparatus 
of the invention; 

FIG. 2 is an enlarged diagrammatic view, partly in section of 
the centrifugal coating apparatus employed in the practice of 
the invention; 
FIG.3 is an enlarged diagrammatic view, partly insection of 

a tube oven for drying the coating applied by the apparatus 
shown in FIG. 2; 

FIG. 4 is a diagrammatic view of another form of the 
method and apparatus of the invention; 

FIG. 5 is a diagrammatic view of a multiple form of the 
coater and oven of the invention; 

FIG. 6 is a diagrammatic sectional view taken along lines 
A-A of FIG.5 illustrating the multiple coater; 

FIG. 7 is an enlarged view, partly in section of the multiple 
oven shown in FIG. 5; and 

FIG. 8 is a view in section, taken along lines B-B of FIG. 7. 
In FIGS. 1 and 2 of the drawing, there is shown twisted glass 

fiber cord 10 which is fed from cylindrical textile package 12. 
The cord 10 is fed into a centrifugal coater 14 which is com 
posed of a rotating chamber or cylinder 15 which is rotated by 
belt 17 which is driven by motor 18. As shown, the chamber is 
disposed horizontally, however, this is not necessary for the 
chamber can be vertically or otherwise disposed. The axis of 
the package 12 is perpendicular to the axis of the chamber. 
The cord is unwound from the side of the package 12 and fed 
directly from the side of the package 12 into the end of the 
chamber. The cord can also be fed overend from a bobbin or 
from the inside of a forming package. 
The chamber 15 is provided with bearings 20 which engage 

stationary support 22. The diameters of inlet opening 26 and 
exit opening 28 at opposite ends of the chamber are smaller 
than the inside diameter of the main or central portion 29 of 
the chamber between the ends of the chamber. This provides a 
well or reservoir inside the chamber to contain an elastomeric 
adhesive coating 30. The coating 30 is supplied to the interior 
of the chamber through tube 32 which is connected to a 
supply of the adhesive (not shown). A constantly metered 
amount of adhesive coating 30 is supplied to the chamber 15 
so as to maintain a thick layer or film of the coating on the in 
side surface of the central portion 29 of the chamber. This 
coating layer is about 4 inch to 1 inch thick, preferably at 
least twice the thickness of the cord being coated, while the 
chamber is rotating. An annular overflow trough 34 surrounds 
the inlet to the chamber 15 to catch any excess coating materi 
all which might flow out of the chamber. 

After passing through the chamber 15, the coated and im 
pregnated cord passes through a heated, insulated tube 40 and 
then to takeup package 41. The coated cord is heated in tube 
40 to remove moisture and optionally cure any curable in 
gredients in the coating. The cord passes through a traverse 42 
prior to being wound on the takeup package so that the cord is 
wound in an open wind into a cylindrical takeup package 41. 
The package 41 is driven by a suitable conventional motor 
(not shown) which may be coordinated with the driving force 
of the feed package 12 so as not to remove the slack from the 
cord 10 as it passes through the cylinder 15. Both the feed and 
takeup packages may be surface driven so as to eliminate cord 
speed changes that would occur because of the constantly 
reducing diameter of the feed package and the constantly in 
creasing diameter of the takeup package. 
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At startup, the cord 10 is unwound from package 12 and 
threaded through chamber 15 and tube oven 40 to takeup 
package 41. The cord has slack in it so that it rests against the 
lowermost section of the interior surface of the chamber 15 
throughout the length of the central portion 29 of the 
chamber. Coating 30 is poured into the interior of the 
chamber through tube 32 so that the depth of the coating is 
substantial but not great enough to cause the coating to flow 
out either the inlet opening 26 or exit opening 28 of the 
chamber. 
The chamber is then rotated at a speed of about 2,000 to 

6,000 revolutions per minute so as to give the interior surface 
of the chamber 15 a speed of about 1,000 to 3,000 feet per 
minute and centrifugal pressures of 10 to 30 pounds per 
square inch. As the chamber rotates, the coating covers the 
entire interior surface of the central portion of the chamber. 
The cord 10 also moves along with the film of coating as the 
chamber rotates,. At the same time the cord is moving with 
the interior surface of the chamber it is advanced along the 
length of the chamber by the force exerted along the length of 
the cord by the takeup package. The tension on the cord is al 
ways kept less than the centrifugal force which holds the cord 
against the interior of the rotating chamber. To aid in direct 
ing and holding the cord against the interior of the rotating 
chamber, the cord can be threaded through a small metal 
eyelet 43 which lays inside the chamber and is free from at 
tachment to the chamber. Rotation of the chamber causes the 
eyelet to be held by centrifugal force against the side of the 
chamber. 
As the chamber 15 rotates, it carries the cord (and eyelet) 

with it. The movement of the cord 10 with the chamber can 
put a twist on the cord which extends back toward the feed 
package. The rotation of the chamber and the feed rate of the 
cord can be adjusted so that the twist in the cord is removed 
back at the coating position. The cord is in untwisted condi 
tion as it enters the chamber and while it is being rotated and 
impregnated in the chamber. The chamber is rotated in the 
direction opposite to the twist in the cord to achieve this 
result, i.e., the chamber is rotated to give an S false twist to Z. 
twisted cord in order to untwist it. 
The false twist lateral movement given to the cord passing 

through the chamber is present in the cord to a lesser degree 
as the coated cord passes through the tube oven 40 which is 
shown in greater detail in FIG. 3. This lateral movement pro 
vides a further beneficial result. The tube oven has a relatively 
small inside diameter, i.e. 2 inch to 1 inch in order to get effi 
cient heat transfer to the coated cord; therefore, there is a 
good likelihood that the cord will occasionally come in con 
tact with the hot walls of the tube 44. If the contact is continu 
ously along the same line in the tube, there is a great 
likelihood of the coating on the cord stripping off and plugging 
the tube. The lateral motion of the cord as it passes through 
the oven prevents stripping off of the coating on the cord. The 
lateral contacting motion of the strand also acts as a self 
cleaning action on the inside of tube. To achieve self-cleaning 
it is preferable to have the tube diameter about 2 inch to 1 
inch and operate the tube so that its interior surface is at a 
temperature of about 600 F. to 1,200 F. i.e., a temperature 
sufficient to carbonize the organic materials deposited on the 
tube surface. The tube 40 can be made of an electrically con 
ducting metal such as stainless steel and can be heated by 
passing electric current through it from bus bars 45. 

Fresh air is forced along the interior of the tube 40 counter 
current to the movement of the coated cord to remove 
moisture and carbonized particles from the tube oven at the 
inlet end of the tube. The air is forced under pressure into the 
tube through opening 46 in the tube near the center and/or 
outlet end of the tube from a manifold 47 which surrounds the 
tube. The tube 44 is insulated with conventional insulating 
material 48 along its length except for that portion where the 
fresh air is introduced. The insulation is encased in a transite 
or aluminum tube 49 having transite plugs 50 at each end for 
holding the tube 44 and insulation 48. 
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4. 
In FIG. 4 of the drawing there is shown another embodi 

ment of the invention which is useful for impregnating glass 
fiber textile material. In FIG. 4, the centrifugal coater 14, oven 
40 and takeup package 42 are the same but the feed of the tex 
tile material is different. A rotating package 51 containing 
untwisted glass fiber strand or roving 52 is mounted ahead of 
the centrifugal coater 14 with the axis of the package 50 being 
in line with the axis of the cylindrical chamber 15 of the cen 
trifugal coater. The package 51 is rotated at the same speed as 
the chamber 15 and the roving 52 is fed overend from the 
package 51 to the chamber 15. The roving remains untwisted 
as it passes through the chamber, but a twist is applied to it as 
it leaves the chamber on its way through the oven to the 
takeup package. This method of applying a twist to a strand is 
conventionally known as uptwisting. If the lineal speed of the 
strand is 100 feet per minute and the supply package is spun at 
3,000 revolutions per minute, a twist of 30 turns per foot is ap 
plied to the coated strand. This process is very economical, 
particularly when strand forming packages are used as the 
feed package. As a further alternative to the process illus 
trated in FIG. 1, the coated strand can be twisted during 
takeup by use of conventional down twisting equipment. 

In FIG. 5 there is shown another embodiment of the process 
illustrated in FIG. 1. Thick cords present a drying problem 
after coating. The process illustrated in FIG. 5 employs a plu 
rality of centrifugal coaters 14 and ovens 40 to coat and dry a 
plurality of strands 10. The coated and dried strands are then 
combined just prior to being wound on a single takeup 
package 41. The dried strands 15 can still be slightly tacky 
when combined and thus will stick together and be capable of 
handling as an integral untwisted cord upon removal from the 
takeup package. 

In FIG. 5 there is shown a plurality of forming packages 55 
mounted on a creel 57 which is located above a cluster 58 of 
tube ovens 40. The location of the creel above the tube ovens 
permits utilization of the heat from the ovens to dry the form 
ing packages on the creel. 
The strands from the forming packages are passed through a 

suitable guide 60 and then into a cluster 61 of centrifugal 
coaters 14. 
A cross-sectional view of the coaters is shown in FIG. 6. The 

coaters are the same as coaters 14 except they are fed with 
coating material through feed lines 65 from a central source 
66 and are rotated by a common belt 68 from a single driving 
source 69. Seven coaters are shown to coat seven separate 
strands; however, other multiples can be utilized. 

After passing through the coaters, the seven strands are 
directed through seven separate tube ovens 59 located in 
cluster 58 previously mentioned. From there, the dried strands 
are collected in a single group at grouping guide 72 and wound 
on a takeup package 41 as described above. 
The cluster 58 of ovens is shown in greater detail in FIGS. 7 

and 8. The tubes 44 are made of stainless steel and are 
mounted in circular pattern in suitable refractory insulation 
75 which is encased in a tubular aluminum enclosure 76. The 
ends of the tube 76 are closed with transite discs 77 having 
holes to accommodate the tubes in the proper spaced relation 
and to hold the insulation material in the enclosure 76. The 
stainless steel tubes 40 are connected with copper bus bars 73 
which are connected to a transformer to provide current for 
heating the tubes 40. 
The cluster 58 is provided near its center with a manifold 80 

which takes the place of the insulation in this portion of the 
cluster. Air from a pressurized source (not shown) is supplied 
to manifold 80 and it passes into the tubes 40 through holes 85 
in the tubes. The air then proceeds from the center of the 
cluster out to both ends of the tubes. The air carries out of the 
tubes the moisture from the coating and any carbonized coat 
ing which might become deposited on the inside on the inside 
surfaces of the tubes. The use of the plurality of coaters and 
ovens permits operating at a much higher coating and drying 
speed since the ability to dry the coated strands is enhanced 
due to the increased surface area of the separated strands as 



contrasted to surface area of the strands when grouped 
together in roving or cord form. Thus increased production 
can be achieved at each takeup position. 
DESCRIPTION OF THE PREFERREDEMBODIMENT 

An example of operating conditions for practice of the in 
vention with the apparatus illustrated in FIG. 1 is as follows. A 
cord composed of glass fibers designated by the trade as G-75' 
s 770-S having 2.5 turns per inch is utilized as the input cord 
10. The cord is delivered at a speed of 150 feet perminute to a 
cylindrical chamber 15 which is rotated at 4,500 revolutions 
per minute. The chamber is 30 inches long, has an inside 
diameter of 2 inches in the central portion 29 which is 24 
inches long and has inlet and exit openings 26 and 28% inch 
in diameter. The openings 26 and 28 are tapered at each end 
to diameters of about % inches. The oven 40 is 240 inches 
long, 2-1 inch in inside diameter and is heated by electric re 
sistance or gas manifold to have an inside wall temperature of 
about 600 to 800 F. Fresh, dry air is continuously blown 
from the center or rear to the front section to remove moisture 
efficiently and also to remove any carbonized residue from the 
hot tube. 
The feed package is located 12 inches from the entrance to 

the chamber 15. The oven 40 is spaced approximately 36 
inches from the exit end of the chamber 5 and 36 inches from 
traverse 42 which is adjacent to the takeup package 41. The 
length of cord between feed package 12 and coater 14 should 
be as small as possible, whereas the length of cord between the 
coater 14 and traverse 42 should be ample enough to permit 
storage of additional twist behind the coater. The twist 
removed ahead of the coater, plus the original twist of the 
cord is stored behind the coater. 
Approximately 2 pounds per hour of a conventional resor 

cinol formaldehyde latex terpolymer coating such a described 
in Composition G in U.S. Pat. No. 3,391,052 is fed to the 
coater 29 through tube 32. The coated cord thus produced 
contains about 10 percent by weight of uniformly impregnated 
coating. 
The speed of coating and drying can be greatly enhanced by 

utilizing the multiple coater and oven shown in FIGS. 5 to 8. 
The seven individual strands can be coated and dried at 750 
feet per minute. The simplicity and low cost of the equipment 
make it economically feasible to coat and dry the strands 
separately rather than as 7/0 cord. 
An advantage of the centrifugal coater and tubular oven ar 

rangement is the simplicity of operation of the equipment. It is 
easy to thread the textile material through the equipment. 
There are no pulleys or festoons required in the process. The 
tension on the textile material is always low throughout the 
system during curing and windup. This is beneficial in both the 
process and the final product. 

Although the present invention has been described with 
respect to specific details of a preferred embodiment of the in 
vention, it is not intended that such details serve as limitations 
upon the scope of the invention except insofar as set forth in 
the accompanying claims. For example, the length and interi 
or diameter of central portion 29 of the centrifugal coater 14 
can be modified to achieve the result desired at the speed of 
rotation employed. A larger diameter and/or greater speed of 
rotation causes greater centrifugal force to be applied to the 
coating 30. If separation of the coating occurs because the 
centrifugal force thereon is too great, the speed of rotation 
and/or the interior diameter of the central portion 29 of the 
coater can be reduced. The rotation of the coater and the feed 
rate of the textile material can be adjusted to obtain the 
degree of untwisting desired in the method illustrated in FIGS. 
1,2 and 4 or the degree of twisting desired in the method illus 
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trated in FIG. 3. 
I claim: 
1. A method of coating and impregnating a textile material 

such as untwisted strand and roving and twisted yarn and cord 
which are composed of a plurality of fibers in close-packed 
relation which comprises feeding the textile material to a 
rotating chamber, supplying a coating material to the rotating 
chamber said coating material forming a liquid layer on the in 
terior surface of the rotating chamber, withdrawing the textile 
material from the rotating chamber at such a rate that the tex 
tile material has sufficient slack in the rotating chamber to 
permit it to contact the sidewalls of the chamber and the coat 
ing thereon and be carried along with the rotating chamber, 
thereby to effect impregnation and coating of the textile 
material as it passes through the chamber. 

2. The method of claim 1 wherein the textile material is 
false twisted as it passes through the chamber. 

3. The method of claim 2 wherein the textile material to be 
coated is twisted and the false twisting effected in the coating 
chamber at least partially untwists the twisted textile material 
to permit easier impregnation by the coating material. 

4. The method of claim 2 wherein the textile material to be 
coated is untwisted and the false twisting effected in the coat 
ing chamber maintains the textile material in such condition in 
the chamber but effects twist in the material after it leaves the 
chamber. 

5. The method of claim 4 wherein the twisting is effected by 
uptwisting. 

6. The method of claim 1 wherein the coated textile materi 
al is dried before takeup. 

7. Apparatus for coating textile material which comprises: 
a. a chamber for a coating material, said chamber having an 

inlet and an outlet and being mounted for rotation so as to 
apply centrifugal force to a coating material inside the 
chamber and spread it over the inside walls of the 
chamber; 

b. means for rotating the chamber; 
c. means for feeding a textile material to the inlet of the 
chamber; and 

d. means for withdrawing the textile material through the 
outlet of the chamber, the means (c) and (d) moving the 
textile material through the chamber so as to permit the 
textile material to contact the coating on the interior 
walls of the chamber and have a false twist imparted to 
the textile material as it passes through the chamber. 

8. An apparatus as described in claim 7 wherein the 
chamber (a) is a hollow cylinder. 

9. An apparatus as described in claim 7 having in combina 
tion a drying means for drying the coated textile material. 

10. An apparatus as described in claim 9 wherein the means 
(d) is a takeup package which is located to take up the textile 
material after it has been dried. 

11. Apparatus as described in claim 10 wherein the relation 
of the rotation of the means (a) and (c) is such as to provide a 
twist in the textile material when it is wound on means (d). 

12. An apparatus as described in claim 9 wherein the drying 
means is a heated tube which is continuously purged with dry 
air flowing countercurrent to the movement of the textile 
material in the tube. 

13 An apparatus as described in claim 7 wherein the means 
(c) is a textile package which rotates on an axis which is paral 
lel to the axis of rotation of the chamber (a) to provide 
overend delivery to the chamber and the means (d) is a takeup 
package which rotates on an axis which is perpendicular to the 
axis of the chamber to provide delivery of the textile material 
to the side of the takeup package. 


