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United States Patent 0 

3,085,482 
COMPOSITE FLOQR STRUCTURE AND METHOD 
AND APPARATUS FOR MAKING THE SAME 

Michael A. Yakubiir, Hudson, Ohio, assignor to The 
Goodyear Tire 8x Rubber Company, Akron, Ohio, a 
corporation of (thin 

Filed Sept. 24, 1958, Ser. No. 763,086 
3 Claims. (Cl. 94-3) 

This invention relates to a composite ?oor structure 
and a method and apparatus for making the same. More 
particularly, the invention is directed to a composite ?oor 
structure including a layer of plastic tile adhered to a 
water vapor pervious sub-?oor installed on grade, in which 
the plastic tile is water vapor impervious or substantially 
less pervious to water vapor than the sub-?oor. 

‘On grade sub-?oors are generally known and for the 
purpose of this invention are de?ned as any sub-?oor 
which is permeable to water vapor and laid directly on 
soil, or which is constructed without adequate ventilated 
air space between the sub-?oor and the soil to permit 
water vapor to escape to the atmosphere. Although this 
invention is hereinafter illustrated and described in con 
junction with a concrete sub-?oor, it is to be understood 
that the invention is not restricted solely to concrete sub 
?oors but may be used with any water vapor pervious 
sub-?oor which is laid on grade as de?ned above. 
For the purpose of this invention “plastic tile” is de 

?ned as a ?ooring material made of at least one layer of 
a composition having as an ingredient a substantial amount 
of a natural or synthetic resin, a natural or synthetic 
elastomer or asphalt, or mixtures of the same. 

Heretofore, plastic tile has been laid on concrete sub 
?oors with some success providing the tile is compounded 
of materials or so reinforced that the tile is substantially 
rigid at room temperatures in the sense that traf?c passing 
over such tile will not cause a traction wave to form. ‘It 
is, therefore, possible to bond such tile to the sub-?oor 
with an adhesive which forms a water vapor permeable 
layer between the tile and the sub-?oor through which 
water vapor emanating through the sub-?oor can escape 
to the edges of the tile and hence to the atmosphere. 
Heretofore, it has not been possible to adhere a ?exible 
plastic tile to on grade sub-?oors for the reason that no 
adhesive is known which will adhere the tile to the sub 
?oor with a strong enough bond to prevent the tile from 
lifting due to the traction waves caused by traf?c passing 
thereover, and, at the same time, form a water vapor 
pervious layer between the tile and concrete. Although 
this invention is particularly advantageous in applying 
?exible plastic tile to on grade sub-?oors, it is to be under 
stood that the invention is not restricted solely to ?exible 
plastic tile but may be used to advantage in adhering 
substantially rigid plastic tile to on grade sub-?oors. 

It is an object of this invention to provide a composite 
?oor construction of plastic tile adhered to an on grade 
sub-?oor in a manner which permits moisture emanating 
through the sub-?oor to escape to the edges of the tile 
while at the same time maintaining a strong bond between 
the plastic tile and the sub-?oor. 
A further object of the invention is to provide a method 

and apparatus for making the composite ?ooring set forth 
in the above object. 

Another object of the invention is to provide a com 
posite ?oor structure of plastic tile adhered to an on grade 
sub-?oor in which the tile is more impervious to water 
vapor than the sub-?oor and in which the tile is strongly 
and permanently adhered to the sub-?oor While at the 
same time moisture is not permitted to become entrapped 
beneath the tile so that blistering, lifting, bubbling and 
similar detrimental effects due to entrapment of moisture 
beneath the tile are avoided. 
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Other objects and advantages will become apparent from 

the description of the invention in conjunction with the 
drawings in which FIG. 1 is an isometric view of the 
composite ?oor structure of this invention; 
FIG. 2 is an enlarged isometric view of the composite 

?oor structure with parts broken away; 
FIG. 3 is an isometric view of an apparatus for making 

the composite ?oor structure of this invention; and 
FIG. 4 is an isometric view of the modi?cation of the 

composite ?oor structure shown in FIG. 1. 
Referring to FIG. 1 of the drawings, the sub-?oor 10 

comprises concrete laid on grade or directly upon the soil 
or earth 11 to form a sub-?oor for the ?exible plastic 
tile 13. The sub-?ooring 10 may form the ?oor of a 
basement for a dwelling or buildings or the ?rst ?oor of a 
basementless house or building, or an appendage to a 
house or building all of which are poured directly onto 
the earth or soil 11 or without adequate ventilated air 
space between the soil and sub-?oor. As is well known, 
concrete, although being impervious to liquids, is pervious 
to water vapor or moisture. It is, therefore, critical to 
the successful application of any ?ooring to on grade 
concrete to provide means for permitting moisture pass 
ing through the concrete to evaporate into the atmosphere. 
In adhering ?exible plastic tile to concrete, the additional 
problem of strongly and permanently bonding the tile to 
the concrete to prevent traction waves from occurring is 
presented. These paradoxical problems are solved by 
this invention. A water insoluble adhesive is applied to 
the surface of the concrete in a thin layer and at spaced 
areas or locations to form channels extending continuous 
ly at least in one direction relative to the concrete ?oor. 
Preferably the adhesive layer 14 is applied to the con 
crete 10 in parallel rows or rectangular areas 15 uni 
formly spaced apart to form channels 16 so that the 
rectangular ‘areas 15 and channels 16 extend at an angle 
to one edge 17 of the concrete ?oor 10. Preferably, the 
width of the areas 15 is approximately 1/2 inch and the 
width of thechannels 16 is of an equal dimension so that 
the ?exible plastic or rubber tile 13, which is ordinarily a 
nine-inch square, extends across a plurality of the ad— 
hesive areas 15. After the tiles 13 have been placed upon 
the adhesive layer 14, it is obvious that the channels 16 
will extend across each of the tiles 13 and communicate 
with the minute groove 18 existing between adjacently 
laid tile. Moisture or water vapor permeating through 
the concrete sub-?oor 10 may, therefore, pass through the 
channel 16 transversely of the tile 13 and escape through 
the groove 18 to the atmosphere. ‘It is thus seen that 
applicant’s composite ?ooring structure provides a means 
for alleviating the detrimental effects due to entrapped 
vapor or moisture beneath ?exible tile laid on on grade 
concrete. 

Each of the rectangular areas of adhesive 15 forming 
the layer 14 should be of su?icient area so that in total 
the areas 15 cover at least 50% of the area of the con 
crete ?oor 10 to provide an adequate bond to hold the 
?exible tile 13 in place. The total area of the adhesive 
areas 15 should be no more than 70 to 80% of the area 
of the ?oor 10 so that a su?’rcient number of channels 16 
are provided to permit moisture and water vapor to escape. 
Any one of a number of commercial adhesives may be 

used so long as the tensile and shearing strength of the 
adhesive is su?icient to prevent traction waves from form 
ing within the tile 13 by the movement of tra?ic there 
over and/ or to prevent the edges of the tile from moving 
into a concave shape due to application of a static load 
on the tile. For this purpose adhesives having a tensile 
and shearing strength substantially greater than those used 
to bond asphalt and vinyl tiles to concrete is necessary 
but, obviously, the tensile and shearing strength need not 
be greater than that of the plastic tile. 
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A typical formula for the adhesive is as follows: 

Parts by weight 
Epoxy resin ________________________________ __ 100 
Inert ?ller____ __ 5O 
Accelerator such as diethylene triamine ________ __ 6 

In no way should this invention be construed to be 
restricted to the construction shown in FIGS. 1 and 2 of 
the drawings, so long as the total area of the adhesive 
areas‘ 15 is greater than approximately 50% of the area 
of the concrete sub-?ooring 10 and the adhesive is of a 
strength as set forth above. The adhesive layer 14 may 
be applied in a plurality of areas which are spaced apart 
and are of any geometric shape so long as each .tile is 
provided with a su?icient number of channels 16 to ade 
quately vent moisture to the grooves formed between the 
adjacent tiles. For example, as shown in FIG. 4, the 
adhesive layer 19 formed on the concrete sub-?ooring 20 
may be comprised of a plurality of isolated geometric 
areas such as squares 20 which are positioned in rows 
‘21 and 22 extending parallel to the edges 23 and 24.01 the 
concrete sub-?ooring 20. > 

Referring to FIG. 3 of the drawings, an apparatus 25 
is shown for applying the adhesive layer 14 to the con 
crete sub-?oor 10. The apparatus 25 comprises a cylinder 
26 mounted upon an axle 27 journaled within the bi 
furcated legs ‘28 of handle 29. A plurality of strips 30 
of liquid transferring material such as tufted carpet ma 
terial, sponge rubber, sponge plastic or the like, are ap 
.plied to the surface of the cylinder extending circum 
ferentially and concentrically with the axis of the cylinder 
26 at spaced locations axially thereto. The strips 30‘ 
therefore form high points forming intervening grooves 
31. 

‘In operation, the operator dips or rolls the cylinder 
26 into a shallow pan containing liquid adhesive and rolls 
the cylinder 36 across the concrete sub-?oor 10 to there 
by apply the adhesive in a plurality of parallel rectangular 
areas 15. In order to apply the adhesive in the pattern 
shown in FIG. 4 the strips 30 are provided with inter 
rupted portions so that as the cylinder 22 is rolled across 
the concrete sub-?ooring 20 adhesive is applied in iso 
lated spaced areas 20 of any geometric shape. 
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Whlie certain representative embodiments and details 

have been shown for the purpose of illustrating the inven 
tion, it will be apparent to those skilled in this art that 
various changes and modi?cations may be made therein 
without departing from the spirit or scope of the invention. 

I claim: 
1. A composite ?oor structure comprising a water vapor 

pervious sub-?oor laid on grade, a layer of ?exible plastic 
tiles more impervious to water vapor than said sub-?oor, 
and a layer ‘of adhesive interposed between the sub-?oor 
and said plastic tile, said adhesive adhered to said tiles and 
said sub-?oor to bond the tile to the sub-?oor, said ad 
hesive layer comprising spaced parallel rows of adhesive 
forming intervening channels, each tile being adhered to 
a plurality of rows of said adhesive, a plurality of said 
channels formed by said rows of adhesive extending across 
each tile and communicating with at least two edges of 
each of said tiles, whereby vapor permeating through 
the sub-?oor may escape to the edges of the tile and hence 
to the atmosphere. 

2. A composite floor structure as claimed in claim 1 
in which said adhesive rows comprise in total area at least 
50 percent of the area of said sub-?oor. 

3. A composite ?oor structure as claimed in claim 1 
in which each of .said rows of adhesive are formed of a 

. plurality of isolated areas of adhesive. 
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