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(57) ABSTRACT 

The present invention provides apparatuses and methods for 
producing molded products such as ?oor mats, including 
automotive ?oor mats. In one embodiment, a molding 
process is provided for producing a molded product using a 
mold having a loWer plate and an upper plate. The molding 
process includes steps of ?lling a ?rst cavity of the loWer 
plate With a liquid molding material of a ?rst color, placing 
the upper plate on top of the loWer plate such that a convex 
portion of the upper plate extends into the ?rst cavity of the 
loWer plate and contacts the molding material in the loWer 
plate, and curing the liquid molding material. 
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METHOD AND APPARATUS FOR 
MANUFACTURING MOLDED PRODUCTS 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to a method 
and apparatus for manufacturing molded products. More 
speci?cally, embodiments of the present invention relate to 
an open-pore molding process and apparatus for manufac 
turing molded products. In addition, embodiments of the 
present invention are directed to molded products, including 
?oor mats, manufactured using processes of the present 
invention. 

BACKGROUND OF THE INVENTION 

[0002] Open-pore or open cavity molding processes for 
manufacturing molded rubber or plastic products are knoWn. 
In a typical prior art open cavity molding process, a single 
piece mold having a concave portion formed therein is ?lled 
With a liquid rubber or plastic material, and the mold is 
inserted in an oven to cure the material. After curing, the 
?nished product is removed from the mold. These open 
cavity molding processes of the prior art are relatively 
inexpensive and are particularly useful for manufacturing 
substantially ?at thin products including ?oor mats, such as 
those typically used in automobiles and other vehicles. In 
typical open cavity molding processes, a single color of 
material is used to make single color products. 

[0003] Products manufactured using open cavity molding 
processes typically have one smooth side, formed from the 
top surface of the material in the mold, and one featured side 
having a number of contoured features formed therein by 
contours in the bottom surface of the concave portion of the 
mold. For typical ?oor mats manufactured using the prior art 
processes described above, the bottom surface of the ?oor 
mat is substantially smooth, and the top surface has a 
number of contours or features that provide a textured 
surface. 

[0004] For ?oor mats and other products, it is sometimes 
desirable to have features formed on the top and bottom 
surfaces of the products, and to provide products having 
multiple colors. While it is possible to produce such prod 
ucts using processes other than open cavity molding, such as 
injection molding, these other processes are typically more 
complex and therefore more expensive than open cavity 
molding. It is also sometimes desirable to incorporate fabric 
into a portion of the top surface of the product to provide, for 
example a carpeted section of a ?oor mat. 

SUMMARY OF THE INVENTION 

[0005] In one general aspect, the present invention fea 
tures a molding process for producing a molded product 
using a mold having a loWer plate and an upper plate. The 
molding process includes steps of ?lling a ?rst cavity of the 
loWer plate With a molding material of a ?rst color, placing 
the upper plate on top of the loWer plate such that a convex 
portion of the upper plate extends into the ?rst cavity of the 
loWer plate and contacts the molding material in the loWer 
plate, and curing the molding material. 

[0006] The convex portion of the upper plate can have a 
plurality of convex sections and a plurality of concave 
sections, and the convex portion of the upper plate can be 
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placed in the material such that the convex sections contact 
the material and force the material to How into the concave 
sections of the upper plate. The step of curing can occur 
before or after the step of placing. The method can further 
include a step of ?lling a second cavity in the loWer plate 
With a liquid molding material of a second color. The step of 
?lling the second cavity can be performed before the step of 
?lling the ?rst cavity. The method can include a step of 
adding carpet material to the molded product. The method 
can also include a step of clamping the upper plate to the 
loWer plate. 

[0007] Another general aspect of the present invention is 
directed to an apparatus for producing a molded product 
using a material. The apparatus includes a bottom plate 
having an upper mating surface. The upper mating surface 
has a cavity to receive the material. The cavity has bottom 
surface containing a plurality of concave areas to form 
contoured features in a ?rst surface of the molded product. 
The apparatus can further include a top plate having a top 
surface and a bottom mating surface. The bottom mating 
surface can be constructed and arranged to mate With the 
upper mating surface of the bottom plate. The bottom mating 
surface can have a convex section arranged to extend into 
the cavity to contact liquid material in the cavity. A bottom 
surface of the convex section of the top plate can have a 
plurality of convex sections to contact the liquid material in 
the cavity to form features in a second surface of the molded 
product. The top plate can have a plurality of holes extend 
ing from the bottom surface of the convex section to the top 
surface of the top plate. The holes and the convex sections 
of the top plate can be constructed and arranged such that 
material in the cavity is forced into the holes by the convex 
sections. At least one of the convex sections on the top plate 
can be in the shape of a pyramid having four base edges 
forming a polygon, the polygon having four corner points, 
and one of the holes can be located at each corner point of 
the pyramid. The top surface of the top plate can have a 
concave section that captures material forced through the 
holes by the convex sections. 

[0008] Another general aspect of the present invention is 
directed to an apparatus for producing a molded ?oor mat. 
The molded ?oor mat has an upper surface and a loWer 
surface. The apparatus includes means for forming concave 
and convex features on the upper surface of the ?oor mat and 
means for forming convex features on the loWer surface of 
the ?oor mat. 

[0009] The means for forming concave and convex fea 
tures on the upper surface of the ?oor mat can include means 
for molding a ?rst part of the upper surface of the ?oor mat 
using a ?rst color of material and means for molding a 
second part of the upper surface of the ?oor mat using a 
second color of material. The apparatus can further include 
means for adding carpeting to the upper surface of the ?oor 
mat. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] For a better understanding of the present invention, 
reference is made to the draWings Which are incorporated 
herein by reference and in Which: 

[0011] FIG. 1 is a cross-sectional side vieW of a mold in 
accordance With one embodiment of the present invention; 
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[0012] FIG. 2 shows area A of the mold of FIG. 1 in 
greater detail; 

[0013] FIG. 3 is a top vieW of an automotive ?oor mat 
produced using the mold shoWn in FIG. 1; 

[0014] FIG. 4 is a bottom vieW of the automotive ?oor 
mat of FIG. 3; 

[0015] FIG. 5 is a cross-sectional side vieW taken along 
line 5-5 of the automotive ?oor mat of FIG. 3; 

[0016] FIG. 6 is a top vieW of a bottom plate used in the 
mold shoWn in FIG. 1; 

[0017] FIG. 7 is a cross sectional side vieW taken along 
line 7-7 of the bottom plate shoWn in FIG. 6; 

[0018] FIG. 8 is a bottom vieW of a top plate used in the 
mold shoWn in FIG. 1; 

[0019] FIG. 9 shoWs an area B of the top plate of FIG. 8 
in greater detail; 

[0020] FIG. 10 shoWs a cross-sectional side vieW taken 
along line 10-10 of the top plate of FIG. 8; 

[0021] FIG. 11 shoWs an area C of the top plate of FIG. 
10 in greater detail; 

[0022] FIG. 12 is a How chart of a method for producing 
molded products in accordance With one embodiment of the 
present invention; 

[0023] FIG. 13 is a top vieW of an automotive ?oor mat 
having carpet sections produced using a method of the 
present invention; 

[0024] FIG. 14 is a bottom vieW of the automotive ?oor 
mat of FIG. 13; 

[0025] FIG. 15 is a cross-sectional side vieW taken along 
line 15-15 of the automotive ?oor mat of FIG. 13; 

[0026] FIG. 16 is a top vieW of a bottom plate used to 
produce the automotive ?oor mat shoWn in FIG. 13; 

[0027] FIG. 17 is a cross-sectional side vieW of the bottom 
plate of FIG. 16 taken along line 17-17; 

[0028] FIG. 18 is a top vieW of a top plate in accordance 
With one embodiment of the present invention having a hole 
through Which material can be injected; 

[0029] FIG. 19 is a top vieW of a plug used With the top 
plate shoWn in FIG. 18; 

[0030] FIG. 20 is a cross-sectional side vieW of the plug 
of FIG. 19 taken along line 20-20; 

[0031] FIG. 21 is a cross-sectional side vieW of the top 
plate of FIG. 18 taken along line 21-21; 

[0032] FIG. 22 is a cross-sectional side vieW of a mold in 
accordance With one embodiment of the present invention 
having clamping assemblies for clamping the top plate to the 
bottom plate; 

[0033] FIG. 23 is a side vieW if a plunger used in the 
clamping assemblies of FIG. 22; 

[0034] FIG. 24 is a side vieW of a top insert of the 
clamping assemblies of FIG. 22; 

[0035] FIG. 25 is a bottom vieW of the top insert of FIG. 
24; 
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[0036] FIG. 26 is a side vieW of a bottom insert of the 
clamping assemblies of FIG. 22; and 

[0037] FIG. 27 is a side vieW of one of the clamping 
assemblies of FIG. 22. 

DETAILED DESCRIPTION 

[0038] Embodiments of the present invention are 
described beloW With reference to automobile ?oor mats. As 
understood by those skilled in the art, the processes and 
apparatuses described beloW may be used for manufacturing 
molded products other than ?oor mats using a number of 
different materials. 

[0039] FIG. 1 is a cross-sectional side vieW of an open 
cavity mold 10 used With embodiments of the present 
invention. FIG. 2 shoWs a portion Aof the open cavity mold 
10 in greater detail. The open cavity mold 10 includes a 
bottom plate 12 and a top plate 14. The bottom plate 12 
includes a concave section 16, and the top plate 14 includes 
a conveX section 18 that eXtends into the concave section 16 
of the bottom plate. In the embodiment shoWn in FIG. 1, the 
mold 10 is designed for producing automobile ?oor mats 
having an overall shape de?ned by the perimeter of the 
concave section 16. FIGS. 3-5 shoW an automobile ?oor 
mat 110 produced using the mold 10. 

[0040] FIG. 6 shoWs a top vieW of the bottom plate 12 of 
the open cavity mold 10, and FIG. 7 shoWs a cross-sectional 
side vieW of the plate 12 taken along line 7-7 of FIG. 6. 
Around the base of the cavity 12 are three concave rings 20, 
22 and 24 that de?ne three conveX ridges 120, 122 and 124 
in the ?oor mat 110. As discussed beloW, in embodiments of 
the present invention, each of the rings 120, 122 and 124 
may be made from a different color of material. On the 
bottom surface of the concave section 16 of the bottom plate 
12, are a rear section 31, a heel section 32 and a front section 
33 that respectively correspond to rear section 131, heel 
section 132 and front section 133 of the ?oor mat 110. 
Contained Within the rear section 31 and the front section 33 
of the bottom plate are a number of octagon shaped conveX 
sections 26 and square conveX section 28 that form respec 
tively concave sections 126 and 128 in the ?oor mat 110. 
Disposed betWeen each of the conveX sections 26 are 
concave Wells 30 that form ridges 130 in the ?oor mat 110. 
Section 32 of bottom plate 12 has valleys 34 and ridges 36 
that respectively form raised ribs 134 and channels 136 in 
the ?oor mat 110. 

[0041] The top plate 14 Will noW be described in greater 
detail With reference to FIGS. 8-11. The conveX section of 
the top plate 18 is designed to ?t Within the concave section 
16 of the bottom plate 12. The conveX section has a loWer 
surface 38 having a number of contoured features contained 
therein for forming corresponding contoured features in the 
?oor mat 110. The loWer surface 38 has pyramid-shaped 
conveX sections 40 that are designed to eXtend into material 
in the concave section of the bottom plate When the top plate 
is placed into the bottom plate as described beloW in further 
detail. The pyramid-shaped conveX sections 40 cause con 
cave sections 140 to be formed in the ?oor mat 110. At the 
bottom corners of each of the pyramid-shaped conveX 
sections are air holes 42 that eXtend through the top plate 14 
from the bottom surface 38 of the conveX section 18 to the 
top surface 19 of the conveX section. As described beloW, 
each of the air holes alloWs air to eXit the area betWeen the 








