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'This invention relates to improvements in the art of 
surface covering by tile or the like and especially in an 
improved arrangement for mounting tile which is formed 
from a material which has some natural shrinkage or un 
even distortion so as to prevent such shrinkage or distor 
tion from setting up stresses causing the tile edges to .warp 
and peel away from adhesive securing the tile to a sup 
porting surface. 

Although the invention is described with and especially 
useful for ceiling tile, the principles are not limited 
thereto, and it is also applicable to other tile, larger panels 
and similar decorative or functional surface covering. 
Some tile is made of a material having slow natural 

shrinkage or other uneven distortions in environmental 
use such as foam polystyrene, foam styrene acrylonitrile, 

I green plywood and the like. Mounting of such shrinkable 
"tiles by means of known adhesive extending from edge 
to edge of the tile has not been satisfactory as the shrink 
age and resulting distortion of the tile causes warping 
and attendant stresses, peeling the adhesive and causing 
the tiles to pop off the ceiling. Obviously a tile purchaser 
would be quite distressed with such results after installa 
tion and a product havingthese characteristics would fail. 
With regard to the installation of a shrinkable tile se 

cured to a supporting surface by adhesive means, the 
ambient atmosphere on the tile face causes slow natural 
differential shrinkage on the outside surface and this 
sets up stresses in the tile edges and tends to pull these 
edges down to relieve the stress. This stress will tend to 
peel the securing adhesive and will cause the tiles to pull 
loose from the mounting at their edges. It is the object of 
this invention to provide a tile or panel construction which, 
if subjected to shrinkage or shifting, will accommodate 
the same without causing the tile to distort or warp and 
pull loose from its adhesive adherence to a supporting sur 
face. 

Other objects and advantages of the invention will be 
pointed out in the following description and claims and 
illustrated in the accompanying drawings, which disclose, 
by way of example, the principle of the invention and the 
best mode which has been contemplated of applying that 
principle. ' 

In the drawings: 
FIG. 1 is a perspective view of a ceiling with a plurality 

of tiles applied thereto. 
FIGS. 2, a, b, and 0, illustrate the stresses and warp 

age that shrinkable tile is subjected to and how the tile 
peels away from its adhesive at the edges. 

FIG. 3 is a perspective view of the tile of this invention. 
FIGS. 4, a, and b, are sectional views showing the tile 

of this invention applied to a ceiling or other support be 
fore and after natural shrinkage. 

Referring to the drawings, FIG. 1 illustrates a ceiling 
10, although the invention is also applicable to other sup 
porting structures for tile panels, and similar decorative 
or functional coverings, ‘on which tiles 12 are mounted by 
adhesively securing the back of the tiles to the ceiling 10. 
If, however, the tile is constructed of a material which 
has a tendency to naturally shrink slowly and distort 
at a rate depending on ambient conditions e.g. relative 
humidity, it has been found that the edges will tend to 
'pull away from the ceiling and peel away from an ad 
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hesive. Similarly, if forces were applied to cause the tile 
to shift such as may be delivered by the supporting struc 
ture, the adhesive backing would be broken. 

Referring to the problem of tile constructed of a ma 
terial shrinkable or otherwise distortable in environmental 
use, such as from polystyrene, styrene acrylonitrile, green 
plywood and the like, FIG. 2 illustrates the problem in 
volved with such constructions. In FIG. 20, length A in 
dicates the adhesively secured length of the tile, while di 
mension B represents the free face length of the tile. 
Assume the tile is of a slowly naturally shrinkable ma 
terial such as foam polystyrene or the like, after use 
for a time in ambient conditions the outer face of the tile 
will tend to shrink while the adhesive bond prevents the 
rear face of the tile from shrinking; thus the shrinkage 
of the tile will cause length B to become less while length 
A will remain constant. This situation is illustrated in 
FIG. 2b, wherein there is also illustrated the relative 
forces to which the adhesive is subjected by the arrows 
extending upwardly, the length of the arrows indicating 
the degree of‘ force. As can be seen, the shrinkage of the 
tile sets up high forces tending to pull and peel the tile 
away from its adherence to a support at the tile edges. 
This will commonly cause the tile 12 to break away from 
the back or mounting surface 10 at its corners as shown 
in FIG. 20, and eventually fall from the ceiling, thus 
rendering the tile completely unacceptable for its in 
tended purpose. 
To provide an ideal mounting condition, the tile mount 

ing media should be ?exible enough to allow non-restricted 
movement of both faces of the tile while still being ?rmly 
adhered to a support, and thereby substantial stresses to 
the tile adhering adhesive are eliminated. 
As shown in FIG. 3, the tile 14 of this invention is 

formed of a foam plastic material such as polystyrene al 
though it could be other material to which the problem 
of this invention occurs, i.e. material subjected to shrink 
age or tiles subjected to shifting forces, etc. The tile 14 
may, as shown, include edges 16 and 17 for interlocking 
mounting with other tiles as shown in FIG. 1 so that each 
tile may be alternated for a pleasing optical effect. The 
tile in particular includes a unique ?exible mounting 
means comprising a number of spaced apart resilient 
hangers. Hangers 18 are shown projecting from a back 
base 20 of the tile 14. These hangers are shown as cylin 
drical plugs, although other shapes could be used, and 
are small enough in diameter and have suf?cient length 
to offer minimum resistance to deformation. That is, they 
are resilient or ?exible and the end faces 19 of plugs 18 
are all in the same plane so that the tile 14 may be se 
cured to a ceiling 10 by means of adhesive on these faces 
19 as shown in FIG. 4. Although in the preferred em 
bodiment the plugs are integral with the tile plate, it is 
evident that the plugs could be in the form of a separate 
body or member positioned intermediate and adhesively 
secured to both the tile and supporting surface. The im 
portant feature is that the plugs form a ?exible mount 
ing between the tile and supporting surface to compensate 
and absorb any stresses set up between the two, ‘and pre 
vent the adhesive from failing. 
When constructed of a semi-rigid foam plastic such 

as polystyrene the plugs are preferably initially com 
pressed to a predetermined amount so as to make them 
resilient and ?exible. The plugs actually recover most 
of their original size after compressing, but the compres 
sing operation makes, such closed cell plastic foam ma 
terials more resilient. Although compressing of the plugs 
is desirable to obtain more resiliency therein, it is not 
absolutely necessary as the foam plastic in its original 
state has enough resiliency. The compressing of the plugs 
may be done by a roller during the manufacturing op 
eration. 
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The end faces 19 of the plugs 18 may carry pressure 
sensitive adhesive precoated thereon so that the tiles may 
be immediately adhesively secured to a supporting ceil 
ing although it is within the scope of this invention to 
use separately applied adhesive as is known in the art. 
The plugs or hangers 18 must be su?icient in number 

as to provide substantial area by means of faces 19 for 
the particular adhesive used to secure the tiles to a par 
ticular support surface. By having a large number of plugs 
or hangers 18 the adhesive edge periphery is greatly in 
creased allowing the tensile strength of the adhesive to 
be more e?icient to resist peeling. 
FIG. 4 illustrates the tile of this invention applied to 

a ceiling 10. The tile has an outer face 22 which may 
be formed to provide acoustical properties. When mounted 
as shown in FIGS. 4a and 4b the ?exible or resilient 
hangers or plugs 18 will initially be in the condition of 
FIG. 4a with the faces 19 of these plugs adhesively se 
cured to the backing 10 by pressure sensitive adhesive 21. 
As the polystyrene tends to shrink or if the shifting forces 
were applied thereto, such as by the support backing, the 
resilient plugs would allow both the face 22 and base 
20 of the tile to shrink or shift so that undue shear stress 
would not be applied to the adhesively secured areas on 
the faces 19 of plugs 18. For example, if shrinkage of 
the tile body were to occur as illustrated in FIG. 4b, 
the plugs 18 would still stick to the same spots and would 
merely bend due to their ?exibility or resiliency, and 
stresses would not be set up to the point that the tile 
would pull away from its supporting mount. 
As an illustrative embodiment of a tile embodying the 

concept of this invention, individual tiles are constructed 
of foam polystyrene. The faces 19 of plugs 18 are pre 
coated with pressure sensitive adhesive and a protective 
covering is placed over the adhesive, to be removed on 
use. The covering is stripped off when the tile is to be 
installed and the tile then pressed against a clean ceil 
ing surface. The edges 16, 17 are not coated with ad 
hesive as this would defeat the purpose of the invention. 
Also, adhesive on edges 16, 17 would hinder installation 
where one edge is slipped under another tile for interlock 
ing purposes. 

While there have been shown and described and pointed 
out the fundamental novel features of the invention as 
applied to the preferred embodiment, it will be under 
stood that various omissions and substitutions and changes 
in the form and details of the device illustrated, such as 
those described above may be made by those skilled in 
the art without departing from the spirit of the inven 
tion. It is the intention, therefore, to be limited only as 
indicated by the scope of the following claims. 
What is claimed is: . 
1. An improved mounting for maintaining adhesively 

applied semi-rigid foam surface coverings securely at 
tached to a mounting support wherein the surface cover 
ing has a tendency to shrink and otherwise distort upon 
exposure to various environmental conditions which com 
prises, a plurality of ?exible, resilient precompressed foam 
plastic mounting bodies, adhesive means securing one 
face of said bodies to a mounting support, the end op 
posite said one face of said bodies being connected to the 
back face of a semi-rigid foam surface covering, and 
each of said ‘bodies having a height su?icient to main 
tain the back of said surface covering in spaced-apart 
relationship with the mounting surface so that stresses 
produced in said surface covering may be absorbed by 
Said ?exible mounting bodies and thereby securely main 
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4 
tain the surface covering adhesively sealed to the mount 
ing support by said ?exible mounting bodies. 

2. An improved mounting for surface coverings such 
as semi-rigid foamed ceiling tile and the like having a 
tendency to shrink or distort under various environ 
mental conditions which comprises, a plurality of ?exible, 
resilient, precompressed foam plastic plug-like hangers, 
said hangers mounting a semi-rigid surface covering in 
spaced-apart relation with a support surface said ?exible 
hangers extending between a back surface of the semi 
rigid surface covering and said support surface, adhesive 
means engaging end portions of said ?exible plug-like 
hangers for mounting said semi-rigid surface covering 
on said support surface, and said plug-like hangers being 
?exible along their extent while rigidly secured at both 
ends to absorb stresses set up in said semi-rigid surface 
covering and thereby prevent their transmission to the 
adhesive bond, thus maintaining a secure mounting. 

3. A surface covering such as a tile or the like con 
structed of semi-rigid foam plastic subject to natural 
shrinkage comprising; a ?at body including a front face 
and a rear base, a multiplicity of integral spaced-apart 
hangers constructed of ?exible, resilient, precompressed 
foam plastic plugs extending outwardly from the rear 
base of the tile, each of the hangers having a ?at outer 
securing surface in the same plane, said hangers having 
appreciable face area on the ?at outer securing surfaces 
adhesive means on said ?at outer securing surfaces se 
curing the tile to a backing so that upon environmental 
factors placing shrinkage stresses or the like on an ad 
hesive bond the resilient hangers will stretch and ?ex and 
an adhesive bond of the tile to the backing will not be 
subjected to su?icient stresses to cause peeling of the 
same. 

4. A tile as de?ned in claim 3 wherein the adhesive 
means is a pressure sensitive adhesive. 

5. A tile as de?ned in claim 4 wherein the foam plastic 
is foam polystyrene. 

6. A ceiling tile of a naturally shrinkable semi-rigid 
foam plastic the tile comprising; a ?at tile body includ 
ing a front face and a rear ‘base, a plurality of plugs of 
integral one-piece construction with and extending out 
wardly from the rear tile base, each of the plugs having 
a ?at outer securing surface in the same plane, said plugs 
being precompressed after initial molding to render said 
plugs resilient and ?exible and having an appreciable 
face area on the outer surfaces for securing the title to a 
suitable support, adhesive means carried by the face area 
of the tile for securing the same to the support, the 
natural shrinkage of the tile being compensated for by 
the resilient plugs which will stretch so that an adhesive 
bond of the tile to the support will not be broken. 

7. A tile as de?ned in claim 6 wherein the plugs are 
cylindrical and the foam plastic is foam polystyrene. 
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