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The present invention pertains to reinforced plastic 
products and more particularly pertains to a method of 
and apparatus for continuously untwisting and Wetting 
or coating with resin the individual filaments of a twisted 
glass fiber strand. 
Many plastic products are formed with one or more 

overlays of glass fiber roving strands that are resin im 
pregnated and bonded thereby to the plastic article for 
increasing its tensile and compressive strength. For ex" 
ample, fiberglass reinforced plastic pipe is commonly 
wrapped with helically applied and resin-impregnated 
glass roving for strengthening purposes. As manufac 
tured, each strand of roving is comprised of a large nun. 
ber of continuous glass filaments and is usually twisted 
so that the filaments are intertwined, a binding agent be 
ing incorporated in the roving to prevent its splaying, 
To a large degree, the ultimate strength of the roving 

depends on how well each filament of the strand is wet 
ed with resin. In order that a maximum wetting of each 
filament is obtained, it is necessary to first separate the 
filaments from each other and from the binding agent 
initially applied to the filaments. The usual practice is 
to abrade the roving by dragging it over fixed bars to 
remove the binder and to expose the inner filaments, and 
then to transport the roving strand through a resin bath. 
This described operation does not destroy the intertwined 
formation of the strand, however, or completely remove 
the binding agent. As a result, the binding agent re 
maining in the partially twisted roving permits only a 
superficial wetting of the filaments. Consequently, the 
developed strength of the roving after the resin has cured 
is far short of its potential strength. 

In accordance with the teachings of the present inven 
tion, the separate filaments of glass roving are more 
thoroughly wetted with resin than has heretofore been 
achieved. Consequently, after the roving has been resin 
wetted and applied on the member to be reinforced, and 
after the resin has cured, the strength of the roving more 
nearly approaches its maximum attainable strength. 

Accordingly, an object of the present invention is to 
provide an improved method of, and apparatus for, resin 
impregnating glass roving. 

Another object of this invention is the provision of a 
process for separating the glass filaments of a roving 
strand so that resin may be applied to the filaments. 
These and other objects and advantages of the present 

invention will be become apparent from the following 
description and the accompanying drawing which is a 
diagrammatic perspective of a machine for carrying out 
the fiber conditioning process of the present invention. 
The various components comprising an exemplary en 

bodiment of the present invention are secured to a Sup 
port platform P. A glass filament roving strand 8 to 
be impregnated with resin is wound upon a Supply spool 
11 which is mounted for rotation upon an axle 2 that 
is received in a support yoke 13. A cylindrical shaft 
4 of the yoke 13 is rotatably mounted in a bearing 15 

and extends in a plane normal to the axle 2 so that, if 
necessary, the spool and the yoke may rotate around the 
axis of the shaft 14 and the roving may untwist as it 
is unwound from the Supply spool. 
A magnetic brake 6 or other means is connected be 

tween the supply spool 11 and an arm 17 of the yoke 
13 to provide a predetermined resistance to rotation of 
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the spool. This resistance varies according to the size 
of roving to be processed and causes a predetermined 
tensile stress in the unwound strand. The roving strand 
it is unwound from the spool by any ordinary means, 
Such as by the pulling force developed by the wrapping 
of the strand on a rotating article 8 to be reinforced, a 
take up mechanism, or the like. From the supply spool 
E1, the Dving strand 19 is fed under a first guide and 
tensioning roller 19 which is urged downwardly by ten 
sion springs 26 to stress the roving strand 16, and over 
a fixed guide roller 25. 
The roving will not immediately untwist to any large 

degree because the binding agent with which its filaments 
are held together prevent its untwisting. In order to 
soften the binding agent and permit the roving strand 
to untwist so that its filaments are separated from each 
other, the strand is pulled through a tubular heater unit 
23 which is maintained at a temperature of approximate 
ly 800° F. 

in the processing of one particular type and size of 
roving (Owens-Corning Fiberglas size 801), a twenty 
inch long heater was used at the stated temperature, 
while the roving strand was advanced therethrough at a 
rate of ten feet per minute. The roving leaving the dis 
charge end of the heater was at a temperature of ap 
proximately 600 F. At this temperature the binder 
used in the roving is no longer effective and accordingly, 
the tensioned roving strand untwists. 
The untwisted roving leaving the heater 28 is threaded 

under a fixed, guide roller 29 and over a second guide 
and tensioning roller 30 that is urged upwardly against 
the roving strand by compression springs 31. The roll 
ers 25 and 38 function to spread out the roving and ex 
pose its separate filaments to a flow of resin discharged 
from a small orifice, not shown, in a discharge nozzle 
32 that is closely spaced from the discharge end of the 
heater 28. The nozzle 32 is fixed a short distance from 
the glass filaments of the splayed roving strand 16 leav 
ing the discharge end of the heater 28. Since the fila 
ments are heated, the filaments cause the resin flowing 
from the nozzle onto the filaments to also become heat 
ed. As this heating of the resin occurs, the viscosity of 
the resin proportionately decreases and the thin resin 
readily flows around and between the individual filaments 
to cause their thorough wetting and to eliminate substan 
tially all dry voids. Any voids which might remain are 
filled with resin as the saturated strand passes around the 
tensioning rollers 29 and 30 since the tensioning of the 
strand causes the resin to be extruded or forced from 
between adjacent filaments. 

If the roving is of the size and type previously men 
tioned, the wetted strand may be wound directly from 
the roller 30 onto the object to be reinforced. As was 
previously mentioned, the winding of the strand onto the 
reinforced object can provide the drawing force pulling 
the roving strand through the described apparatus, or a 
separate takeup mechanism may be provided. In either 
case, of course, the thoroughly wetted roving is applied 
to the article to be reinforced before the resin is cured. 
However, it will be evident that the utility of the dis 
closed process is not limited to thermosetting resins be 
cause a thermoplastic, cold setting resin can also be ef 
ficiently applied by the nozzle 32. In the illustrated em 
bodiment, the reconditioned roving is applied to the ob 
ject 3 while the strands are separated. It is of course 
within the scope of the present invention to regroup the 
individual strands by a suitable mechanism and apply the 
reconstituted roving to the object. 

If a rapid curing thermosetting resin is used, it is pref 
erable to apply only a very small amount of resin from 
the nozzle 32 and to then feed the splayed and partially 
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coated strand under a second resin nozzle 32a, wherein 
the resin application is completed, and then around ten 
sioning rollers 259a and 30a which are identical to the 
rollers 29 and 39. The reason for using this arrange 
ment is that the rollers 29 and 30, being closely spaced 
from the heater and in intimate contact with the hot fila 
ments, might tend to heat up and gradually accumulate 
minute deposits of cured resin. This cured resin is in 
convenient to remove during operation of the apparatus 
so the volume of resin applied by the nozzle 32 is pur 
posely made small so as to avoid contaminating the roll 
ers. The rollers 29 and 39 may be hollow and cooled 
by circulating water but this is unnecessary when two 
resin nozzles are used. After the second resin applica 
tion by the nozzle 32a, the strand is ready to be used 
as a reinforcement wrapping directly upon leaving the 
roller 3a. 
While a particular embodiment of the present inven 

tion has been shown and described it will be understood 
that the process of this invention is capable of modifica 
tion and variation without departing from the principles 
of the invention and that the scope of the invention 
should be limited only by the scope and proper interpre 
tation of the claims appended hereto. 
The invention having thus been described, that which 

is believed to be new, and for which protection by Letters 
Patent is desired, is: 

1. In an apparatus for applying resin reinforced glass 
fiber roving to an object, means rotatably mounting a 
spool of roving which has fibers treated by a binding 
agent, means for exerting a pull on said roving to re 
move it from said spool, first roving-bending means dis 
posed between said spool and said pulling means and 
arranged to receive the roving for bending the roving to 
loosen the binding agent from the fibers as the roving 
is advanced by said pulling means, a heater disposed in 
the path of movement of said roving to heat the roving 
while the binder is in loosened condition, second rowing 
bending means disposed between said pulling means and 
said heater arranged to cause spreading of the fibers of 
the heated roving, and means for applying uncured resin 
to the separated fibers of the roving to condition the 
fibers for application to an object. 

2. in an apparatus for applying resin reinforced glass 
fiber roving to an object, means rotatably mounting a 
spool of roving which has fibers treated with a binding 
agent, means for exerting a pull on said roving to re 
move it from said spool, a heater disposed between said 
spool and said pulling means, means for guiding the 
roving through said heater at a predetermined elevation, 
a first guide roller disposed between said pulley and said 
heater and having a roving-receiving guide surface dis 
posed at a different elevation than said predetermined 
elevation so that the roving will be bent to loosen the 
binding agent from the fibers before it enters said heat 
er, means resiliently mounting said first roller for move 
ment in a direction to tension the roving, a second guide 
roller disposed on the downstream side of said heater 
and having a roving-receiving guide surface disposed at 
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a different elevation than said predetermined elevation 
so that heated roving leaving said heater will be ten 
sioned and spread on said guide surface, and means for 
applying uncured resin to the fibers of said roving to 
condition the fibers for application to an object. 

3. Apparatus for continuously untwisting an endless 
twisted strand of glass fiber roving so that the separate 
filaments of the strand are exposed for wetting with a 
resin, comprising a supply spool for holding a coil of 
roving, means rotatably mounting said spool for rota 
tion about an axis transverse to the axis of the strand 
unwound therefrom, brake means secured to said spool 
mounting means for resisting rotation of said spool about 
said axis, drawing means for pulling the free end of the 
strand to tension the strand, and an arcuate guide sur 
face arranged to receive and spread out the tensioned 
fibers of said strand as the strand is advanced by said 
drawing means, 

4. Apparatus for continuously untwisting and splaying 
an endless twisted strand of glass fiber roving so that the 
filaments thereof are accessible for wetting with a resin, 
comprising a supply spool for holding a coil of roving, 
means rotatably mounting said spool for rotation about 
a first axis transverse to the longitudinal axis of the rov 
ing strand unwound therefrom and around a second axis 
normal to said first axis, said second axis being substan 
tially aligned with the longitudinal axis of the unwound 
strand, means for resisting rotation of said spool about 
said first axis, heating means for applying heat to the un 
wound strand to destroy the binding agent therein, ten 
sioning means yieldably urged against the unwound 
strand downstream of said heating means, and drawing 
means for pulling the free end of the strand to cause the 
untwisting forces developed in the strand during said 
pulling to rotate said supply spool about said second axis 
and splay open the strand to expose the filaments there 
of that are in contact with said tensioning means. 

5. Apparatus for untwisting an endless twisted strand 
of glass fiber roving being tensioned by mechanism draw 
ing the free end of the roving from a supply spool, com 
prising mounting means providing rotation of the supply 
spool upon two axes, one of said axes being substantially 
coaxial with the roving strand and the other of said 
axes being substantially normal thereto, and braking 
neans secured to said mounting means and to the Sup 
ply spool for restraining rotation of the supply spool 
about said normal axis to effect the untwisting of the 
roving strand and consequent rotation of the supply spool 
about said coaxial axis. 
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