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7 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 inven-
tion is to provide a simple, inexpensive method
and apparatus for manufacturing composite
floor coverings of the above type with an em-
bossed design in the pile. .

In the manufacture of composite mats of the
type set forth, it has been proposed fo place &
sheet of carding material on the contoured sur-
face of a mold form with the rigid pile on the

carding material extending upwardly into en- -

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 & 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 ihe 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 fluid applied to the vulcanizakie

sheet and by preventing matiing of the adjacent =

areas of the pile. As a result, designs of varicus
configurations may be formed in the flcor mat
without increasing the cost or time of manu-
facture,

Still another object of this invention is to pro-
vide a sheet of carding material having a plu
rality of closely spacsd pins projecting upwerd-
1y therefrom with the upper ends of the pins ar-

ranged in a common plane paraliel to the plane £

of the form and having raised portions reducing
the effective length of the ping projecting from
the raised portions so ¢that the pile registering
with the raised portions is mabted {0 some ex-
tent.

The foregoing as well as other objects will
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 s floor
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covering manufactured In accordance with this
invention;

Figure 2 iz a plan view of a mold form em-
ployed in the method of manufacturing the mat
shown in Flgure 1;

Figure 3 is a sectional view taken on the line

‘3---3 of Figure 2 and showing the mold form with

the several parts of the mat thereon in a vuleaniz-
ing chamber; and

Figure 4 is an enlarged sectional view of the
apparatus shown in Figure 2.

Fleure 5 is & fragmentary diagrammatic sec-
tional view illustrating one. type of pressure
chamber that may be employed with the appa-
ratus forming the subject matter of this ln-
vention. ‘

The HAoor covering shown herein is in the form
of a matb especially desighed for use as a cover-
ing for vehicle body flooring of the type desig-
nsted zenarally in Figure 1 by the reference char-
acter i2. It will be observed from Figure 1 that
the flooring 18 has & “hump” intermediate op-
posite side edges therect for the purpose of pro-
viding. ciesrance for certain parts (not shown)
of the vehicle driving mechanism which extends
beneath the flooring of the vehicle. As will be
maore fully hereinafter set forth, the mat is cured

‘te the contour of the flooring 10 so as to provide

a neat and pleasing appearance,

In detall, the flocr mat comprises a flexible
covering sheet il of vulcanizable material and
a plle fabric sheet {2 having the baze {3 secured
to the top surface of the covering sheet with the
pile {4 extending upwardly. The pile i4 has &
design of any suitablz configuration embossed
therein, and this design is formed during the
vulcanizing operation by permitiing certain areas
of the pile to mal against the form to a greater
extent then sdjacent areas of the pile. This
method of forming the design is highly advan-
fageous in that it permits decorating the foor
maf without Increasing the tims or cost of man-
ufacture of the floor mat.

The various steps in.the method of manufac-
turing a foor mat of the general type previous-
ly described will be more fully understood upon
considering the preferred apparatus for carrying
out the varigus steps of the method. It should
be understood, however, that various different
types of apparstus may be emploved to perform

-the several steps of the method, but I prefer

the general construction shown in the drawings
because it has proved both simpie and efective
in actual practice. ‘

Upon refersnce to Figures 2 40 4, inclu .
it will be noted that the apparatus comprises o
mold form {5 having a recess 18 intermediate cp-
posite side edges thereof and corresponding to
the “hump” previously describeg a3 foi Y
flooring 3.

med in the
As shown particularly in Figure 4,
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the mold form I8 comprises a meta.l supporting
plate {1 having & hard rubber covering sheet
18 gecured {o the top surface thereof and having
a sheet of carding material 18 positioned on the
top surface of the rubber sheet 18 in such a man-
ner that the rigid plle 20 of the carding mate-
rial extends upwardly.

The marginal edge portions of the metal sup-
porting plate {71 project beyond ‘the adjacent
edges of the rubber sheet (8 and are return bent
to provide g continuous chamber 21 extending
around the marginal edge of the mold form 5.
The top wall 22 of the chamber 2f overlaps the
top surface of the rubber mold 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 11 of the mat is placed on
the top surface of the mold form, the marginal
edges of the covering sheet {i overlap the top
surface of the walls 22 in such s manner that
the passage 23 establishes communication be~
tween the interior of the marginal chamber 21
and the joint between adjacent surfaces of the
sheet 1l and the mold form {5. In the present
instance, the marginal chamber 2{ communicates
with the exhaust side of a suitable pump (net
shown) “through the medium of a conduit 24.
The pump is operated as soon as the sheet if is
placed on the mold form and effects a tight seal
around the marginal edges of the sheet i1,

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 12 it is desired
to secure to the covering sheet fi. As shown in
Figure 4, the sheet of carding material 28 has g
base 25 which may be vulcanized or otherwise
sultably secured to the top surface of the rubber
mold sheet i8, and the rigid pille extending up-
wardly from the base 25 is preferably in the form
of a series of ping 28 anchored in the base 15,
The upper ends of the pins gre included in s plane
parallel to the plane of the contoured moild form

and are adapted to engage the base {3 of the pile -

fabric sheet 2 batween the pile 44 so as to control
matting of the dile (4 against the top surface of
the form during the vuleanizing operation to be
presently described.

It has also heen pointed oui ahove that an em- ¢

bossed design is formed in the fioor mat during
the vulganizing operation by permitting certain
arcas of the pile {4 on the sheet {2 o mat azgainst
the adiacent surface of the form. For accom-
plishing thig result, the base &5 of the carding
sheet 28 is embossed to form a mairiz of the de-
sign it is desived to form in the pile 14 of the
fabric sheet 2.

With the above construction, it wiil be noted
that when the strip of pile fabric {2 ig placed in
an inverted position on the carding sheet 28 and
is urged downwardiy toward the carding sheet,
the pile {4 registering with the raised portions 27
of the embossed design on the carding sheet is
matied against the surfaces of the rsised por-
tions, whereas the remaining ares 6f the pils is
prevented from matting by the ping projecting
from the areas of the carding sheet gdjacent the
raised portions.- As will be presently described,

the above action {akes place during the vuleaniz-
ing operation and, accordingly, & permanent em-
bossed design is formed in the pile {4 of the fabric
sheet {2. .

As will be more fully hereinafter set forth, the
form |5 s adapted to be supported in a pressure
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chamber 28 shown diagrammatically in Figure §
as comprising a hage 30 and a cover 31 removahly
supported on the base 30, A guitable sealing strip
32 is secured to the base 30 and 15 channel-shaped
in cross section for recelving the marginal edge
of the cover. The base Is apertured to receive the
suction conduit 24 and the cover is also apertured
to receive a fuld pressure conduit 28. The ahove
construction is merely shown for the purpose of
ustration and forms no part of the present in-
vention.
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 28 in an inverted
position so that the pile {4 on the fabrie sheet
extends befween the rigid pins 28 on the carding
sheet. After the pile fabric sheet 12 is positioned
in the above manner on the carding sheet 29, 2
fiexible sheet of vulcanizable material {1 is placed
over the base {3 of the pile fabric sheet £2. The
flexible sheet of vulcanizgble material ! has an
ares which is greater than the area of the pile
fabric sheet so that the marginal edges thereof
overlap the walls 22 of the marginal chambher 24
in the manner clearly shown in Figure 3.

When the two sheets are positioned on the mold
form 15 in the manner specified above, the mold
form is located in g chainber 28 which is adapted
to communicate with a source of heated fiuid un-
der pressure through the medium of 2 conduit
29. Before admitting fluid under pressure into
the chamber 28, the marginal chamber 2{ is ex-~
hausted so as to not only remicve gny air ihsh
mey be irgpped between the covering sheet {{ and
adjacent surfsce of the mold form but to also
provide an effective seal around the msrginal
edge portions of the covering sheet 4.

As fluid under pressure is introduced into the
chamber 28, it acis upon the exposed surface of
the covering sheet of vulcanizable materisd in the
manner indicated by the arrows in Figure 3 aud
urges this sheet downwardly toward the com-
toured surfgce of the mold form (8. As stated
above, the pile fabric sheet 12 is urged against
the upper ends of the pins 28 on the carding
sheet 28, and since the upper ends of these ping
are included in a plane parallel o the plane of
the contoured surface of the form, i follows fhzai:
the fabric sheet as well as the covering shess
sume the same contour under the action of etpa
fluid under pressure.

The temperature of the fuid under pressuye
admitted to the chamber 2§ is sufficlent to cure
the covering sheet i§ to the contour of the mold

. form and to vileanize the tovering sheet to the
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undersurface of the base i3 on the pile fabric
sheet. I will slsc be noted thab the shove vul-
canizing operation has the effect of deforming
the pile fabric material to the contour of the
mold form {8,

The pins 2§ which project upwardly from the
portions of the carding sheet 28 adjacent the
raised portions 2T are of sufficient length o pre-
vent matiing of the pile {4 against the form (5
under the pressure of the fluid. However, the
portions of the pile registering with the raised

- portions is matied agsinst the top surfaces of the

75

raised portions to an extent determined by the
height of the raised portions, and an embossed
design is formed in the pile {4 during the vul-
canizing operstion. The depth of the embossed
design may, of course, be varied by changing the
height of the raised portions 27, and the config-
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uration of the design may be altered to sult 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 fiuid 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 em-
bodying a sheet of vulcanizable material and &
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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 sheéet 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-
1y spaced rigid pins extending from the em-
pbossed 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
tire embossed design on the carding strip having
s length less than the length of the pile to per-
mit the pile registering with the raised portions
to mat against the latter.

DON R. COTTERMAN.




