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The present invention relates to a method and an 
apparatus for treating mats of materials of a loose ?brous 
or ?lamentary structure in a rolling process and for 
protecting such mats during this process from the danger 
of being damaged by the traction which is exerted thereon 
by the rollers and which may be of such a strength as to 
endanger the cohesion of the ?bers or threads of the mat. 

Although the present invention is applicable to the 
manufacture and treatment of various kinds of materials, 
it will hereafter be described with reference to the manu 
facture of mats of a reinforcing material which is im 
pregnated with a synthetic resin and upon which cover 
sheets are applied. This reinforcing material may con 
sist, for example, of glass ?ber mats, that is, of a prod 
uct with a ?brous structure. When the glass ?bers are 
impregnated with a liquid resin, for example, a polyester 
resin, it is very important that any air or gases which are 
occluded in the mat be expelled therefrom. This is gen 
erally attained by passing the impregnated met through 
at least one pair of rollers which exert a pressure upon 
the mat to mold the same to a suitable shape and con 
sistency in ‘accordance with the particular purpose of the 
desired product. By this rolling operation, the .air and 
gases which are occluded in the mat are driven out and 
any excess of impregnating material is also expelled 
from the mat. In order to maintain the ?brous mat free 
of any air or gases after it has been impregnated, it is 
conventional to cover both sides of the mat with a sheet 
material. 
Inasmuch as such a ?brous mat possess-es only a very 

low solidity until the impregnating material has set, it 
is easily affected even by minor irregularities during the 
rolling process with the result that under the pressure of 
the rollers and the tension exerted upon the material, the 
mat may yield and be unevenly extended ‘and may even 
tear. 
Although various efforts have in the past been made to 

overcome these disadvantages, these efforts have only 
been partly successful and usually they also increased the 
cost of the product or resulted in a product of a poor 
appearance. 

'It is an object of the present invention to provide a 
method and an apparatus for manufacturing and treating 
mats of a ?brous or ?lamentary structure and for attain 
ing a product of a superior quality. 

This and other objects of the invention as Well'as the 
various features and advantages thereof will become more 
clearly apparent from the following detailed description 
which is to be read with reference to the accompanying 
diagrammatic drawings, in which: 
FIGURE 1 illustrates the conventional method and 

apparatus for producing a resin-impregnated mat; 
FIGURE 2 illustrates the method according to the 

invention and shows a side view of the new apparatus; 
while 
FIGURE 3 shows a plan view ‘of the apparatus accord 

ing to FIGURE 2. 
According to the conventional method, :as illustrated in 

FIGURE 1, the reinforcing material, for example, ‘a glass 
?ber mat 1, is Wound from a supply roll 2 and fed to 
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an impregnating table 3 .and upon a ‘lower cover sheet 
4 which is supplied from a pairv of rolls 5. After being 
impregnated on table 3 by suitable means, as indicated 
diagrammatically at 6, mat 1 passes with the lower cove-r 
sheet 4 to a pair of rollers 7’ and 7", while at the same 
time an upper cover sheet 8 is supplied from a supply 
roll 7 to the upper roll ‘7' and then to mat 1 which is 
thus impregnated as well as covered on both sides. ‘Roller 
7' has not only the purpose to apply the upper-cover sheet 
8 upon mat 1 but also at the same time to exert together 
with the lower roller 7” a pressure upon the mat in 
order to expell any occluded air or gases as well as any 
excessive impregnating material. In this operation‘the 
particular di?iculties occur which are overcome by, the 
present invention. Since the ?brous mat ‘has a'rather 
low solidity, much lower than that of a web ‘of fabric, 
it will, when subjected to an uneven pressure or tension, 
‘also yield to a greater extent at those points where a 
greater force is applied. Such irregularitiesrcann'ot be 
entirely avoided in the rolling operation. They may be 
due to various factors, for example, to an uneven distribu 
tion of the ‘impregnating material. The danger then 
occurs that the mat will not only be extended unevenly 
but may even tear. Even the distribution of the im 
pregnating material in the mat may then become uneven. 
These di?iculties increase with the increase in the vis 
cosity of the resins applied in the impregnation of such 
mats. In other words, since high-quality products usually 
require highly viscous resins, the manufacture of such 
products also becomes exceedingly di?icult and thus very 
expensive, also because of'the great amount of rejects 
caused by these di?‘iculties. 

In order to avoid such occurrences which greatly impair 
the quality of the ?nished products, threads 9, for ex 
ample, of nylon, have previously been fed between the 
mat and the upper cover sheet 8, as indicated in FIG 
UR-E 1. Although this method improved the strength of 
the material and its resistance to the mentioned irregu 
larities, it increased the cost of the material considerably 
and also had the disadvantage that the threads remained 
in the product and were visible on ‘or through the cover 
sheet. 
The present invention retains the concept of ‘employ 

ing threads for reinforcing the impregnated mat ‘during 
the rolling operation; however, instead of embedding 
such threads in the mat so as to remain therein, the in 
vention employs such threads in a substantially stationary 
position relative to the moving mat, as illustrated in FIG 
URES 2 and 3. Any suitable number of such threads 
11 extending substantially parallel to each other and to 
the mat 1 are then inserted between the moving mat and 
cover sheet 8 so that'after the molding ‘or rolling opera 
tion by the rollers 7' and 7", the impregnated mat is 
withdrawn from the threads and thus moved away with 
out them. 
The apparatus according'to the invention as shown in 

FIGURES 2 and 3 operates in the same manner as the 
conventional apparatus according to FIGURE 1,'-that is, 
the apparatus from which the threads 9 are omitted, ex 
cept that it is additionally provided with a crossbar \10 
on which a row of threads ‘11 are secured which extend 
from a point in front of the rollers 7' and 7" loosely to 
a point for a certain distance behind these rollers, as in 
dicated in FIGURE 3. 
The threads 11 should consist of a material which re 

mains unaffected by the impregnating material, for ex 
ample, of steel, glass, nylon, polyester, or the like, and 
they should be spaced from each other at a distance 
which depends upon the type of material to be impreg 
nated and the viscosity of the impregnating material. 
The most suitable distance usually amounts to about 5 
to 30 mm. 
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The new method and the new apparatus in which the 
threads are held in a stationary position relative to the 
moving mat may also be applied to other kinds of ?brous 
mats than those previously described, in which there is 
a danger that, due to an unequal distribution of forces, 
the structure of the mat might be destroyed during the 
molding or rolling operation. 

Although in the drawings it is only indicated that the 
threads 11 are applied upon the upper side of the mat, 
they may additionally also be applied upon the lower 
side. This is of particular advantage if the mat is not 
fed to the squeezing rollers in the horizontal direction but 
at an oblique or vertical direction. 
The new method and new apparatus not only save the 

cost of the embedded threads, which previously remained 
in the products but the products which are now attained 
are also of a superior quality since they no longer con 
tain the threads. Furthermore, it is now possible to 
Vary the ratio between the reinforcing material and the 
impregnating material as much as desired and there is 
no longer any danger that the use of a very viscous im 
pregnating material might cause an uneven extension or 
even a tearing of the mat. 

Although my invention has been illustrated and de 
scribed with reference to the preferred embodiment 
thereof, I wish to have it understood that it is in no way 
limited to the details of such embodiment but is ca 
pable of numerous modi?cations within the scope of the 
appended claims. 
Having thus fully disclosed my invention, what I 

claim is: 
1. A method of treating mats of loose ?brous ma 

terials using means for feeding the mat, means for guid 
ing at least one cover sheet into association with a side of 
the mat, means for applying a ?uid hardenable resin to 
at least one side of the mat on the same side as the cover 
sheet and before the cover sheet is applied to the re 
spective side, smooth cooperating pressing rollers for 
pressing the cover sheet and the mat after the plastic 
material is applied, and a stationary member having a 
plurality of ?xed length long and ?exible substantially 
parallel threads extending along the path of feed of the 
mat, comprising feeding the mat along a feed path, ap~ 
plying the plastic material to at least one side of the 
mat as the mat is fed, permitting the threads of the 
stationary member to fall onto the plastic material ap 
plied to the mat and to extend therealong as the mat is 
fed, applying the cover sheet over the threads, pressing 
the mat with the cover sheet thereon and the threads 
therebeneath, and then withdrawing the mat with the 

,cover sheet away from the threads so that the threads 
are withdrawn from under the cover sheet. 

2. A method according to claim 1, wherein said 
mat is continuously fed and continuously pressed as it is 
fed at a location where the threads of the stationary 

, member are present below the cover sheet. 
3. A device for treating mats of loose ?brous ma 

terial, comprising means for feeding the mat along a 
feed path, means for applying a ?uid, hardenable resin 
to at least one side of the mat as it is being fed, a 
stationary member having a plurality of ?xed length long 
and ?exible laterally spaced substantially parallel threads 
disposed along the feed path of said mat with the threads 
thereof falling onto the plastic material which has been 
applied to said mat, means for applying a cover sheet 
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over the mat on the side with the plastic material and 
the threads, smooth surface means for continuously press 
ing the mat as it is being fed at a location overlying the 
cover sheet and the threads, said feeding means being ef 
fective to withdraw the mat with the plastic material and 
the cover sheet away from the threads after pressing 
whereby the threads are removed from the cover sheet 
after the mat with the cover sheet and plastic material 
has been pressed. 

4. An apparatus for preparing composite sheet ma 
terial using a mat of loose ?brous material, comprising 
a support, means for moving a carrier sheet along said 
support, means for directing a mat onto the moving car 
rier sheet, means for impregnating the mat with a ?uid 
hardenable synthetic resin, stationary holding means 
having a plurality of ?exible substantially parallel lat 
erally spaced threads of limited length attached thereto 
and loosely extending longitudinally along said support 
in the direction of feed of said carrier sheet, means for 
applying a top sheet over the threads and the resin ap 
plied to said mat as said carrier sheet with the mat is 
being advanced, smooth surface means for pressing the 
moving resin impregnated mat at a location to overlie 
said cover sheet and said threads, said threads project 
ing beyond said pressing means a short distance, said 
means for moving a carrier sheet being effective to with 
draw the pressed mat away from said pressing means and 
the stationary threads to drag the threads over the sur 
face of the mat below the covering sheet as the composite 
sheet material is being drawn away. 

5. Apparatus for preparing composite sheet material 
comprising a support, means for moving a carrier sheet 
along said support, means supplying a mat of material of 
loose structure onto the moving carrier sheet, means for 
impregnating the mat with a ?uid synthetic resin, sta 
tionary holding means, a plurality of ?exible substantial~ 
ly parallel threads of limited length attached at their rear 
ends to the said holding means and loosely extending 
longitudinally along the support, smooth surfaces means 
for squeezing the moving impregnated ?brous layer for 
wardly of the said thread holding means, the said threads 
projecting a short distance beyond said squeezing means, 
and means for withdrawing the squeezed ?brous layer 
from said squeezing means permitting with the stationary 
threads to drag over the surface of the ?brous layer as the 
layer is moved away therefrom. 

6. Apparatus according to claim 5, including means 
for applying a cover sheet over said mat and said- threads 
and wherein said squeezing means comprises opposed ro 
tating rollers through which said carrier sheet, impreg 
nated mat with threads thereon, and cover sheet are 
moved. 
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