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2,292,103 
METHOD AND APPARATUS FOR MANU 

FACTURING FILOORMATS 
Don R. Cotterman, Pontiac, Mich., assignor to 
Baldwin Rubber Company, Pontiac, Michi, a 
corporation of Michigan 
Application March 24, 1941, Serial No. 384,991 

(Cl. 154-1) Claims. 

This invention relates to a method and ap 
paratus for manufacturing composite floor cov 
erings. 
More particularly, the present invention re 

lates to an improved method and apparatus for 
manufacturing floor coverings having a flexible 
covering sheet of vulcanizable material and hav 
ing a sheet of pile fabric secured to the top Sur 
face of the flexible covering sheet with the pile 
extending upwardly. 
One of the principal features of this iiAven 

tion is to provide a simple, inexpensive method 
and apparatus for manufacturing composite 
floor coverings of the above type with an en 
bossed design in the pile. 
In the manufacture of composite mats of the 

type set forth, it has been proposed to place a 
sheet of carding material on the contoured Sur 
face of a moid form with the rigid pile on the 
carding material extending upwardly into en- 2 
gagement with the base of a sheet of pile fab 
ric which is placed over the carding material in 
an inverted position so that the pile on the fab 
ric extends downwardly between the rigid pile 
on the carding sheet. A sheet of vulcanizable 
material is placed over the mold form in contact 
with the base of the pile fabric and a heated 
fluid under pressure is applied to the Vulcaniz 
able material to cure the latter to the contour 
of the form. During this curing Operation, the 
sheet of pile fabric is vulcanized to the sheet of 
vulcanizable material and the pile is prevented 
from matting against the form by the rigid pile 
on the carding sheet. 
With the above in view, it is a further object 

of this invention to form an embossed design on 
the pile fabric sheet by permitting certain areas 
of the pile to mat under the influence of the 
pressure of the filiid applied to the vulcanizabie 
sheet and by preventing matting of the adjacent 
areas of the pile. As a result, designs of variotis 
configurations may be formed in the ficor mat 
without increasing the cost or time of manu 
facture. 

Still another object of this investion is to pro 
vide a sheet of carding imaterial having a pig. 
rality of closely spac3d pins rojecting upward 
ly therefrom with the upper ends of the pins ar 
ranged in a common plane parallel to the plane 
of the form and having raised portions reducing 
the effective length of the pins projecting from 
the raised portions so that the pile registering 
with the raised portions is nated to some ex 
tent. 
The foregoing as well as other objects wiil 

be made more apparent as this description pro 
ceeds, especially when considered in connection 
with the accompanying drawings, wherein: 

Figure 1 is a sectional view through a floor 
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covering manufactured in accordance with this 
invention; 

Figure 2 is a plan view of a moid form en 
ployed in the method of manufacturing the mat 
shown in Figure l; 

Figure 3 is a sectional view taken on the line 
3-3 of Figure 2 and showing the rold form with 
the several parts of the mat thereon in a vulcaniz 
ing chamber; and 

Figure 4 is an enlarged sectional view of the 
apparatus shown in Figure 3. 

Figure 5 is a fragmentary diagrammatic sec. 
tional view illustrating one type of pressure 
chamber that may be enployed with the appa 
rats forming the subject matter of this is:- 
vention. 
The loger covering show serei is in the folii. 

of a nat especially designed for use as a cover 
ing for vehicle body flooring of the type desig 
insted generally in Figure 1 by the reference char 
acter is, it will be observed fron Figure that 
the flooring has a "hump' intermediate op 
posite side edges thereof for the purpose of pro 
viding ciearance for certain parts (not shown) 
of the Yehicle driving mechanism which extends 
beneath the flooring of the vehicle. As will be 
more fully hereinafter set forth, the mat is cured 
to the contour of the flooring to so as to provide 
a neat arid pleasing appearance. 

in detail, the floor mat comprises a flexible 
covering sheet it of Vulcanizable raterial and 
a pile fabric sheet 2 having the base 3 secured 
to the top surface of the covering sheet, with the 
pile f4 extending upwardly. The pile 4 has a 
design of any suitable configuration embossed 
theireil, and this design is formed during the 
vulcanizing operation by permitting certain areas 
of the pile to nat against the form to a greater 
extent than adjacent areas of the pile. This 
method of forming the design is highly advan 
tageous in that it permits decorating the loor 
in at without increasing the time or cost of rar. 
ufacture of the floor mat. 
The various steps in the method of manufac 

turing a floor nat of the general type previous 
ly described will be more fully understood upon 
considering the preferred apparatus for carrying 
out the variots steps of the method. It should 
be understood, however, that various different 
types of apparatus may be employed to perform 
the Several steps of the method, but I prefer 
the general construction shown in the drawings 
because it has proved both simple and effective 
in actual practice. 

Upon reference to Figures 2 O 4, inclusive, 
it will be noted that the apparatus comprises a ot inold form 5 having a recess 6 intermediate c. 
posite side edges thereof and Corresponding to 
the "hump' previously described as forried in the 
flooring i. As shown particularly in Figure 4, 

  



2 
the mold form 5 comprises a metal supporting 
plate f having a hard rubber covering sheet 
8 secured to the top Surface thereof and having 
a sheet of carding material positioned on the 
top surface of the rubber sheet 8 in such a man 
ner that the rigid pile 20 of the carding nate. 
rial extends tipwardly. 
The marginal edge portions of the metal sup 

porting plate project beyond the adjacent 
edges of the rubber sheet f8 and are return bent 
to provide a continuous chamber 2 extending 
around the marginal edge of the mold form 5. 
The top wall 22 of the chamber 2 overlaps the 
top Surface of the rubber mod sheet 8 and is 
Spaced above the latter a sufficient distance to 
provide a passage 23. 
The above arrangement is such that when the 

flexible covering sheet of the mat is placed on 
the top surface of the mold form, the marginal 
edges of the covering sheet f overlap the top 
Surface of the walls 22 in such a manner that 
the passage 23 establishes communication be 
tween the interior of the marginal chamber 2 f 
and the joint between adjacent surfaces of the 
sheet and the mold form 5. In the present 
instance, the marginal chamber 2 communicates 
with the exhaust side of a suitable pump (not 
shown) through the medium of a conduit, 24. 
The pump is operated as soon as the sheet is 
placed on the mold form and effects a tight seal 
around the marginal edges of the sheet . 

It has also been stated above that the mold 
form 5 comprises the sheet of carding material 
20. The area of the carding sheet corresponds 
to the area of the pile fabric sheet 2 it is desired 
to secure to the covering sheet . As shown in 
Figure i, the sheet of carding material 2 has a 
base 25, which may be vulcanized or otherwise 
suitably secured to the top surface of the rubber 
mold sheet 8, and the rigid pile extending tip 
Wardly from the base 25 is preferably in the form 
of a series of pins 26 anchored in the base 25. 
The upper ends of the pins are included in a plane 
parallel to the plane of the contoured inoidi form 
and are adapted to engage the base 3 of the pile - 
fabric sheet 2 between the pile 4 so as to control 
matting of the pile G4 against the top surface of 
the form during the vuicarizing operation to be 
presently described, 

It has also been pointed out ahoye that, an em. 
bossed design is formed in the floor mat during 
the Vulcanizing operation by permitting certain. 
areas of the pile 4 on the sheet, 2 to mat against 
the adjacent surface of the form. For accom 
plishing this result, the base 25 of the carding 
sheet 2 is embossed to for a matrix of the de 
sign, it is desired to form in the pile (3 of the 
fabric sheet, 2. 
With the above construction, it yiii be noted 

that when the strip of pile fabric 3 is placed in 
an inverted position on the carcing sheei, 2 and 
is urged downwardly toward the carding sheet, 
the pile 4 registering with the raised portions 2 
of the embossed design on the carding sheet, is 
matted against the surfaces of the raised por 
tions, whereas the remaining area, of the pile is 
prevented from matting by the gins projecting 
from the areas of the carding sheet adjacent the 
raised portions. As will be presently described, 
the above action takes place during the vulcaniz 
ing operation and, accordingly, a permanent en 
bOSSedi design is formed in the pile 5 of the fabric 
sheet, 2. 
AS will be more fully hereinafter set forth, the 
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2,293,103 
chamber 28 shown diagrammatically in Figure 5 
as comprising a base 3G and a cover 3 removably 
supported on the base 30. A suitable sealing strip 
32 is secured to the base 30 and is channel-shaped 
in cross section for receiving the margin edge 
of the cover. The base is apertured to receive the 
suction conduit 24 and the cover is also apertured 
to receive a fluid pressure conduit 29. The above 
construction is merely shown for the purpose of 
illustration and forms no part of the presert in 
Wention. 

Method of manufacture 
The first step in the method of manufacture 

Consists in placing a pile fabric sheet of the 
proper size on the carding sheet 2 in an inverted 
position so that the pile 4 on the fabric sheet 
extends between the rigid pins 26 on the carding 
sheet. After the pile fabric sheet 2 is positioned 
in the above manner on the carding sheet 2, 3, 
flexible sheet of vulcanizable material ii is placed 
over the base 3 of the pile fabric sheet 2. The 
flexible sheet of vulcanizable material has an 
area, which is greater than the area of the pile 
fabric sheet so that the marginal edges thereof 
overlap the walls 22 of the marginal charnber 2 
in the manner clearly shown in Eigtie 3. 
When the two sheets are positioned on the mold 

form 5 in the manner specified above, the mold 
form is located in a chain her 28 which is adapted 
to communicate with a source of heated iiii trir 
der pressure through the medium of 3 conduit, 
29. Before admitting fluid under pressure into 
the chamber 28, the marginal chamber 2 is ex 
hausted so as to not only renove any air that 
may be trapped between the covering sheet and 
adjacent surface of the in old fort but to also 
provide an effective seal around the in 3rginal 
edge portions of the covering sheet . 
AS fluid under pressure is introduced into the 

chamber 28, it acts upon the exposed surface of 
the covering sheet of yulcanizable materia in the 
manner indicated by the arrows in Figure 3 arid 
urges this sheet down Wardly toward the Core 
toured surface of the mold form 5. As stated 
above, the pile fabric sheet 2 is urged against 
the upper ends of the pins 26 on the carding 
sheet, 28, and since the upper ends of these is 
are included in a plane parallei to the plaghe (i. 
the contoured surface of the form, it foliovis is 38 
tie fabric sheet as well as the coverigg site2% 8 
suine tile Sane contoll linder the action of tie 
iitiid uride greSSure. 
The temperature of the iaid ties pressie 

airiites to sha chamber 23 is Sufficiet, iQ c.238 
the covering sheet is to the contour of the noid 
form and to Vulcanize the coveširag sheet to the 
undersurface of the base i3 on tie pie fairic 
sheet. It, Wii also be notes that, inse above Wils 
canizing operation has the effect of fieforning 
the pile fabric Eaterial to the contair of the 
mold for 5. 
The pins 2 S which project upwardly from the 
Ortions of the carding sheet 23 adjaceit the 

raised portions 2 are of sufficient length to gore 
Went nating of the pile is against the for E 
under the pressure of the fluid. However, the 
portions of the pile registering with the raised 
portions is matted against the top surfaces of tie 
scaised portions to an extent determined by the 
height of the raised portions, and an embossed 
desigE) is for tied if the pile 4 during the vul 
ganizing operation. The depth of the embossed 
desig33. may, of course, be varied by changing the 

form 5 is adapted to be supported in a pressure 75 height of the raised portions 27, and the config 

  

  



2,292,103 
uration of the design may be altered to suit dif 
ferent specifications by merely changing the ar 
rangement of the raised portions 27 on the card 
ing sheet 20. 
What I claim as my invention is: 
1. Those steps in a method of manufacturing 

a composite mat which comprise relatively posi 
tioning a sheet of vulcanizable material and a 
pile fabric sheet on a form with the pile extend 
ing toward the form and with the bottom Sur 
face of the pile fabric contacting the adjacent 
surface of the material, curing the sheet of vul 
canizable material while the latter is in contact 
with the bottom surface of the pile fabric by ap 
plying heat under pressure against the top sur 
face of the sheet of vulcanizable material, and 
forming an embossed design in the pile fabric 
sheet by matting certain areas of the pile under 
the action of the fluid under pressure to a great 
er extent than adjacent areas of pile. 

2. Those steps in a method of manufacturing 
a composite mat which comprise relatively posi 
tioning a flexible sheet of stock and a pile fabric 
sheet on a mold form with the pile extending in 
a direction toward the form and with the bottom 
surface of the pile fabric contacting the adjacent 
surface of the flexible sheet, urging the sheets 
toward the form by applying a fluid under pres 
sure to the opposite surface of the stock, and 
forming a design in the pile fabric sheet during 
the application of the fluid under pressure by 
matting certain areas of pile against the form 
and by holding the remaining area of the pile 
spaced from the form. 

3. Those steps in a method of manufacturing 
a composite mat which comprise relatively po 
sitioning a sheet of vulcanizable material and a 
pile fabric sheet on the contoured Surface of a 
form with the pile extending toward the con 
toured surface of the form and with the bottom 
surface of the pile fabric contacting the adjacent 
surface of the material, curing the sheet of vul 
canizable material to the contour of the form 
and uniting the bottom surface of the pile fabric 
sheet to the sheet of vulcanizable material by 
applying heated fluid under pressure against the 
surface of the sheet of vulcanizable material op 
posite the surface contacting the bottom Surface 
of the pile fabric, and forming a design in the 
pile fabric sheet during the application of the 
fluid under pressure by matting certain areas of 
the pile against the form and by holding certain 
other areas of the pile spaced from the form. 

4. Those steps in a method of manufacturing 
a composite mat which comprise relatively posi 
tioning a sheet of vulcanizable material and a 
pile fabric sheet on the contoured surface of a 
form with the pile extending toward the con 
toured surface of the form and with the bottom 
surface of the pile fabric sheet contacting the 
adjacent surface of the material, curing the 
sheet of vulcanizable material to the contour 
of the form by applying heated fluid under pres 
sure against the surface of the sheet by Vul 
canizable material opposite the surface contact 
ing the bottom surface of the pile fabric, and 
forming an embossed design in the pile, fabric 
sheet by matting certain areas of the pile under 
the action of the fluid under pressure to a great 
er extent than adjacent areas of pile. 

5. In apparatus for making floor coverings en 
bodying a sheet of vulcanizable material and a 
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3 
sheet of pile fabric having a base portion united 
at its underside to the sheet of vulcanizable ma 
terial, a form over which the sheets are placed 
with the pile on said fabric sheet extending to 
ward the form, means for applying heat under 
pressure on the sheet of Vulcanizable material 
to conform the sheets to the contour of the 
form, a plurality of closely spaced rigid pins pro 
jecting from the form between the pile and en 
gageable with the base of the pile fabric sheet 
to counteract the heat under pressure applied to 
the sheet of Vulcanizable material and thereby 
control matting of the pile against the form, and 
raised portions on the form engageable with ad 
jacent portions of the pile to mat the latter un 
der the action of the heat under pressure and 
thereby form a design on the pile surface of the 
fabric sheet. 

6. In apparatus for making floor coverings em 
bodying a sheet of Vulcanizable material and a 
sheet of pile fabric having a base portion united 
at its underside to the sheet of Vulcanizable ma 
terial, a form over which the sheets are placed 
with the pile on said fabric sheet extending to 
ward the form, means for applying fluid under 
pressure on the sheet of vulcanizable material to 
conform the sheets to the contour of the form, 
a strip of carding material having a base Secured 
to the form and having an embossed design on 
the surface adjacent the pile fabric, closely 
spaced rigid pins extending from the embossed 
surface of the carding material and having the 
free ends included in a common plane parallel 
to the plane of the form, raised portions of the 
embossed design on the carding material having 
a height so determined that the pile on the pile 
fabric sheet registering with the raised portions is 
matted against the raised portions under the 
action of the fluid pressure to such an extent 
that an embossed design is formed in the pile of 
the fabric sheet. 

7. In apparatus for making contoured floor 
coverings embodying a sheet of vulcanizable ma 
terial and a sheet of pile fabric having a base 
portion united at its underside to the sheet of 
vulcanizable material, a form having a contoured 
Surface over which the sheets are placed with 
the pile on the fabric sheet extending toward the 
contoured Surface of the form, means for apply 
ing a heated fluid under pressure to the sheet 
of vulcanizable material to conform Said Sheets 
to the contour of the form and to Vulcanize the 
sheets together, a strip of carding material hav 
ing a base positioned on the contoured Surface 
of the form and having an embossed design on 
the opposite surface thereof, a plurality of close 
ly spaced rigid pins extending from the em 
bossed surface of the carding strip and having 
the free ends included in a common plane paral 
lel to the plane of the contoured surface of the 
form, the projecting portions of the pins adjacent 
the raised portions of the embossed design on the 
carding strip having a length approximating the 
length of the pile on the fabric sheet to prevent 
matting of the pile under the action of the fluid 
under pressure and the projecting portions of 
the pins extending from the raised portions of 
the embossed design on the carding strip having 
a length less than the length of the pile to per 
mit the pile registering with the raised portions 
to mat against the latter. 

OON. R. COTERMAN, 
  


