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This invention relates to composition sheets which are 
carrcsistant and decorative and are adapted to be clim 

prised in flexible, smooth stiface coverings for floors, 
walls, articles of furniture and the like. It relates more 
particularly to such sheets which are composed of poly 
vinyl composition and which are composite in character 
and to the nafacture cf such sheets. 
This application is a continuation-in-part of my pend 
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ing application Serial No. 508,449, filed May 16, 1955 . 
and low abandoned. 

Composition material has been used very extensively 
for the decorative and wear-resistant layer comprised in 
flexible, smooth surface coverings. Composition sheets 
usually are made adherent to a backing sheet such as 
bituminized felt or a fabric, but composition sheet mate 
rial can be used by itself, e.g., in the form of tiles. Com 
position sheets for such purposes may be marufactured 
by sheeting out a substantially homogeneous mixture of 
inder t a sheet having 

substantially uniform colcr. Cottaposition sh:ets having 
only a single color are most generally used in offices, 
stores, and other public buildings. However, for such 
purposes, as weli as in the field of multiple or single 
dweilings, more decorative effects are frequently desired 
wherein more than one coller is utilized. 

In the production of decorative effects using more than 
one coior, coverings of the linoeur type have been rade 
by depositing or inlaying pieces of different color and 
conplementary share onto a common backing sleet. 
The decorative cffects produced in this way are of the geo 
metric type, e.g., a checkerboard arrangement of square 
pieces of contrasting color or polygonal pieces of one or 
more color that are inlaid in corresponding cutouts 
from a continuous sheet of contrasting color. So as to 
for in a predetermined pattern. The production of cover 
ings of the inlaid Enoleur type involves the employinent 
of a backing sheet such as bituminiai felt on which 
pieces may be inlaid and the cgeration is one requiring 
the use of large and expensive equipment for cutting out 
the pieces from a plurality of calendered sheets of lino 
leum composition or the like, carrying the backing sheet 
of bituminized felt on a movie: support, depositing the 
desired cutout portiosis or pieces of the calendered sheets 
on the backing sheet at different points of travel of the 
backing sheet, rejecting and taking away the unwanted 
portions or pieces of the candered sheets, and finally 
merging or fusing together the edges of the pieces that 
have been deposited on the backing sheet in interfitting 
inlaid relation. Because of the nature of the apparatus 
and method employed in making inlaid linoleum, the 
decorative effects prcduced are limited to designs Di the 
geometric repeat type. Meizover, because any change 
over from one design to another requires very Substantial 
and costly changes in equipment, the number of designs 
that imay, as a practical matter, be placed on the market 
by a particular concernis very limited. It is also a draw 
back to the inlaying method that a serious salvage prob 
era is presented by reason of the unwanted portions of 
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2 
the caleidered sheet materia that do not enter into the 
particular design being produced. For example, it not 
infrequently is the case iat less than 10% of a calendered 
sheet having a particial coloration is required for enter 
ing into the intended design, the remaining 90% of the 
calendered sheet being essentially scrap. In many in 
stances, the salvage of this scrap is inconvenient to ar 
range and problems of storage are encountered not only 
as regards storagc space and handing expense but also 
as regards the limits of time that the compositin may 
be stored without becoming unworkable. Heretofore, it 
has been impossible to adapt the above-described process 
for preparing coverings of the vinyl type. 
More intricate decorative effects have been produced 

on covering materials by applying pain, lacuer, or the 
like to a suitable backing sheet such as bituminized felt 
by means of block printing or other analogous operations. 
Since coverings of this type have a wear layer whese 
thickness is provided merely by the paint or acquier that 
has been applied as a coating, their wealing iife is much 
less thani that of inlaid iirioletiri wherein the wear-resist 
a: it layer is provided by calendering linoleum composition 
io whatever thickness may be desired, such thickness 
being many times the thickness of part or lacquer ap 
plied as a coating. 
As distinguished from applying differently colored 

pieces of calendered linities in composition to a backing 
sheet or applying paints or lacquers of different color to 
a base sheet, calendered sheets of composition material 
such as inoleum composition have been produced which 
are of variegated appearance by mixing together pieces 
of the composition material having different color and, 
v--- - - -r a while the ixed pieces are cf a plastic and goidable con 
istency, subjecting the to one or more calendiering 

operations under conditions which are suitably controllied 
for producing the appearance desired. For example, Iino 
leum composition may beformed prior to calendering into 
pieces about 24 to inch in length and having a transverse 
dimension of about 4 inchi. Pices of different color 
hat have been so formed are mixed together until the 
relative proportion of the pieces of different color is about 
the same in all portions of the mixture. The mixture is 
then fed into a caleader and during passage through the 
calender the pieces largely retain their individual colors 
but arc subjected to vary substantial distortional com 
ininging. This distortional commirging is evidenced in 
the product of the first calendering by the fact that the 
pieces have becoine stretched out into iong streaks to 
provide a striated effect that is commonly referred to as 
jaspe. 

In addition to the jaspe effect, a simulaicd marble 
efect may be produced by further distortioral commir 
gling of the pieces of different color. This usually is ac 
complished by cutting a previously formed jaspe sheet 
into leagths, turning the engths 9), lappieg the turned 
lengths and calendering the apped 2ngths. The apped 
jaspe sheets are then cross caleidered, that is, calendered 
in a direction 90 to the direction of the jaspe streaks, 
and by so doing the jaspe streaks are spread sidewardly 
with resultant production of an appearance resembling 
marble 

Variegated color effects likewise have been produci, 
particularly in connection with relatively heavy come si 
tion sheets, e.g., suitable for tiles, by initiaily formin; by 
passage between rolls a sheet having substantialiy bishi 
fore color throughout agd the prior to further fcina 
tion of the finished sheet by passage betweet rolls 2ding 
pieces of contrasting color which may be 4f the character 
aforesaid and of essentially the same plastic consistricy 
as that of the sheet to which they are adiaiso that upon 
being subjected to caleidering with the irisia formed 
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sheet, they become distortionally commingled therein 
while largely retaining their color, with resultant creation 
of a variegated appearance such as a jaspe or marbleized 
appearance depending on the conditions to which the corn 
position material is subjected during the calendering or 
other sheet-forming steps. 
The variegated effect produced by carrying out opera 

tions of the type above referred to may be varied de 
pening on such factors as the tersperature of the rolls in 
relation to each ether aid the temperature of the com 
position matcriai. If one of the rolls is caused to move 

0. 

reiatively to be sarface of the sheet being calendered, 
the dragging out of the colors in the direction of the 
calendering can be accentuated, and particularly if the 
roll in contact yith one of the surfaces is operated so as 
to be at a temperature which increases the superficial 
plasticity of the composition in contact with the roi, a 
certain annount of surface smearing of the colors riday be 
produced. However, in any case the variegated agppear 
ance is that resulting from random and very extensive 
distortional comminging of portions of the finished sheet 
ci composition material. Sheets having this type of 
decorative appearance are extensively used by causing 
them to adhere to a backing sheet such as bituminized 
feit to produce isoleum of the weii-known jaspe or 
marbleized types as well as in the production of asphalt 
tile. If desired in the case of linoleum, calendered sheet 
material of this type may be fed into an inlaying ma 
chine and pieces may be cut therefrom for providing 
certain of the pattern elements of inlaid inoleum. The 
heavier grades of such sheets likewise may be cut into 
tiles. 

Polyvinyl composition has heretofore been employed 
for providing the wear-resistive layer or sheet coin 
prised in flexibla sincoth strface coverings. Thus calen 
dered polyvinyl can positiori sheets have been bonded 
to backing sheets such as bituminized felt. The decora 
tive features of polyvinyl composition coverings have 
been somewhat more limited as compared with coverings 
comprising linoleum composition due primarily to the 
fact that the workability of polyvinyl composition de 
pends upon its thenraoplastic properties whereas linoleum 
composition can be worked at room temperature while 
the drying oil component of the binder is in an only 
partially oxidized and polymerized condition. Thus in 
the case of polyvinyl compositions relatively high ten 
peratures are employed of the order of 250 F. to 350 F. 
during the opertions ci mixing and sheet formation. 
For this reason vinyl composition coverings have either 
been produced in plain colors or with variegated appear 
ance such as jaspe or marbleized appearance when a con 
tinuous process has been employed. This has been a 
serious limitation on the decorative and of namental ef 
fects that are obtainable using this type of covering. 
Efforts directed to avoid this limitation usually involve 
a process whereia differently colored areas of granulated 
vinyi composition are physically placed on a backing or 
in a mold in a predetermined arrangement. Most fre 
quently, this process is imited to providing thicker 
products, on the order of /s inch, because of its siow 
operation and great expense. Polyvinyl sheets are fre 

rén 8 giety cut ig ties. 
It is an object of this invention to provide a flexible 

smooth surface covering comprising a decorative sheet of 
composition material presenting surface areas of con 
trasting color, the sheet having extremely long-wearing 
characteristics cenparabic to coverings cf the inlaid 
linoieur type wiile at the same time being capable of 
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manufacture at rauch less cost both as regards processing . 
and as regards the equipient used. A further object of 
this invention is to provide a composite composition 
sheet laving unique structural characteristics winereby 
fict only long wearing attributes are afforded but also 
unique, distinctive and attractive decorative effects. A 

4 
going improvements in a composite sheet composed of 
polyving composition. 

Other objects of this invention relate to the provi 
sion of an improved method for making a composite 
sheet of vinyl composition having areas of contrasting 
color whereby sharply defined predetermined boundaries 
between the areas of different color are produced. Other 
objects of this invention are to provide a method of pro 
ducing a composite sheet having the characteristics afore 
said that is economical and operable at a high production 
rate. 

It is a feature of this invention that a decorative and 
wear-resistant sheet of polyvinyl composition is provided 
which is composite in that it comprises a matrix sheet 
and numerous pieces of contrasting color which are em 
bedded within recesses in one of the surfaces of the ma 
trix sheet in substantially spaced relation with respect 
to each other wiii: the exposed surfaces of the pieces sub 
stantially flush with the surface of the matrix sheet. The 
embedded pieces may be of substantially uniform thick 
ness substantially throughout and are fused to the matrix 
sheet at their interfaces therewith. 

According to this invention, fat pieces are preformed 
from polyvinyl composition which is similar to that of 
the matrix sheet except for the contrasting color. The flat 
pieces may be produced in any suitable way as by cut 
ting them from a calendered sheet or by transversely slic 
ing an extruded body whose cross section has the desired 
shape. Preferably, the fat pieces are somewhat thinner 
than the matrix sheet and are caused to be pressed into 
the matrix sheet while the matrix sheet is at a temperature 
at which it is soft and reacily deformable. The pressing 
is accomplished with virtally no distortional cominin 
ging of the pieces with the matrix sheet and thereby they 
retain essertially their original predetermined shape and 
thickness. As a result, effects may be produced which 
in certain respects are similar to these obtained in the 
case of inlaid liroleum in that the original contours of 
tine pieces remain essertaily the same and likewise are 
sharply defined and in that the original surface pattern 
remains essentially the same during wearing away of ex 
posed surface over very long periods of wear. On the 
other hand, effects may be produced which ornamentally 
are distinctly different from those that are ordinarily 
produced in making inlaid inoleum in that arrangements 
and shapes can be obtained which are beyond the capac 
ity of machines for making inlaid Estoleum. Thus pieces 
which have curved or other irregular outlines may be 
utilized as conveniently as the more regular and simpler 
pieces whici are cut and placed in position in the manu 
facture of inlaid linoleum. Moreover, the pieces can be 
disposed in regularly recurring pattern repeat units or in 
scattered or random relation. In any such case both the 
manufacturing operation and the machinery for carrying 
it out are much less costly as compared with the manu 
facture of inlaid linoleum. 

In the practice of this invention, the pressing in of 
the preformed flat pieces into the mairix sheet without 
substantial distortional commingling is effected when 
the exposed surfaces of the pieces are at a substantially 
lower temperature than the temperature to which the 
matrix sheet is heated. ifor exatiple, such temperature 
differentiai may be partially or entirely obtained by 
causing the pieces to be in contact with a surface that 
is maintained at a relatively iow temperature. in addi 
tion, an initial temperature differentiai between the 
pieces and the matrix sheet raay be exployed. By use 
of a pressing part maintained at a lower temperature, 
difficulties due to sticking likewise are overcome. 
During the pressing step, the matrix sheet preferably is 
maintained in contact with a surface presented by a 
body of substantial thickness composed of a yieldable 
resilient material such as rubber or a synthetic rubber 
aiihcigh the conventional stee or chrome plated rols 

further object of this invention is to provide the fore- is can be used. The pressing step between surfaces is of 
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such character that it can conveniently be carried out 
as a continuous operation using opposed rolls into which 
the matrix sheet having the pieces deposited thereon is 
fed after having been heated until ihe vinyl composition 
of which it is couposed is rendered soft and deformabie. 
After the pressing step, the resulting composite sheet 

need only be cooled before use because during the 
pressing of the pieces into the matrix sheet the pieces 
become fused with the matrix sheet at their interfaces 
there with. If the surface of the matrix sheet opposite. 
to that into which the pieces are pressed becomes bulged 
to some extent in the locations where the pieces are 
pressed in, the composite sheet can be passed in opera 
tive relation to a mechanism for planing off the bulges 
so that the composite sheet will be substantially of 
uniform thickness throughout. 
Any of the polyvinyl compositions suitable for lami 

nation with a backing sheet or for use in the form of 
ties may be employed in the practice of this invention. 
Suitable polyvinyl compositions are disclosed in Patent : 
No. 2,558,378. Whiie, as sated in this patent, various 
polyvinyl compounds may be employed, that which is 
most generally employed is vinyl chloride-vinyl acetate 
copolymer containing from ailout 80% to about 98% by 
weight of vinyl chloride. The resinous polyvinyl com 
potac is plasticized by any cf a number of plasticizers 
such is tricresyl phosphate, dioctyl phthalate and chlori 
nated paraffin. The plasticized polyvinyl compound 
binder is mixed with suitable fillers and pigments which 
may constitute from about 20% to about 7.3% by weight 
of the composition, e.g., calcium carbonate, clay, silica 
flour, etc., as well as pigments which are selected depend 
ing on the color desired. Generally it is preferable to 
employ a substantial amount of a fibrous filler such as 
short asbestos fiber. Typical formulatian comprises 
frea about 20% to about 50% of polyvinyl resin, about 
10% to about 30% of plasticizer and about 20% to 
about 70% of filler including pigments. Such and similar 
composition material is referred to herein and in the 
claims as polyvinyl composition, and may be utilized in 
the practice f this invention. 

in the practice of this invention, the thermoplastic 
properties of polyvinyl composition which in certain 
respects present difficulties in the successf:l manufacture 
of fiexibie smooth surface coverings have been utilized 
to advantage and, in fact, this inventio involves a rovel 
utilization of the peculiar properties of polyvinyl com 
positions. Thus while polyvinyl composition generally is 
mixed and sheeted at temperatures in the range from 
about 250 F. to about 350 F., a sheet which has been 
formed as by calendering may be treated to still higher 
temperatures ranging from about 350 F. to about 390 
F. 2nd while the composition at such temperatures be 
corties soft and readily defortaatle, it can be handled and 
even passed between rois while retaining its desired : 
sheet form and decoration. Moreover, at such elevated 
fefisperatures pieces of similar polyvinyl composition may 
be pressed into a matrix street that has thus been highly 
heated with little or no deformation of the preformed 
pieces. This is especially the case if the temperature of 
the piecesis held down at least at and adjacent the exposed 
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Stefaces thereof. When the matrix sheet is at such 
elevated temperatures, and eve though the pieces are 
not substantially deformed, the pieces become fused to 
the matrix sheet so that there is no discontinuity of 
composition material in the finished composite sheet 
aiiheigh the boundaries, as evidenced by the differences 
in color between the pieces and the ratrix sheet, are 
very sharply defined. The result is that even though the 
matrix sheet is heated to very higi temperatures at which 
it is soft and readily deformable, a composite sheet is 
provided whose upper surface containing the pressed-in 
sheet-forta pieces is as uniform and regular as the 
original calendered sheet while containing the ornamental 
and decorative effect provided by the pressed-in pieces. 

A. p 
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It is an advantage and unique attribute of this invention 

titat the pressed-in flat pieces may be of any shape and 
may be cf any size consistent with the capacity of the 
pieces to be pressed into the matrix sheet while the 
matrix sheet is heated to a temperature at which it is 
deformable and flowable when the pieces are pressed into 
the matrix sheet. In order to permit the pieces to be 
pressed into the matrix sheet in an operation which may 
be readily carried out commercially, it is usually desirable 
that the pieces not have an area greater than about 24 
square inches. It has been found that pieces of this 
size and smalier are actually imbedded in the matrix 
sheet and result in only a minimum amount of lateral 
or longitudinal displacement of materia of the matrix 
sheet. On the other hand, if the total surface area of 
the pieces exceeds about 24 square inches, the pieces 
are laminated to the matrix sheet and considerable dis 
placement of material occurs. This seriously disturbs 
any pattern winich may be present on the matrix sheet 
and tends to create areas of unevenaess on the final 
compasite sheet. When pieces having a surface area less 
than about 24 squart inches are imbedded in accordance 
with the invention, there is little or no discernible latera 
or longitudinal displacement of material of the matrix 
sheet. Apparently the composition is contipacted or 
pressed to the back of the sheet. Even when using pieces 
meas: ring over about 1 square inch, care should be 
exercised to avoid close placement of the pieces to each 
other as the small amount of lateral and/or longitudinal 
displacement which does occur will result in slight sur 
face unevenness of the final sheet. It is for this reason 
that the use of flat pieces having a surface area of 1 
square inch or less is most preferred in the practice of 
the inventicn. In addition, pieces which have a greatest 
surface dimension winich greatly exceeds any other dimen 
sion, such as ength uttipared to width, are sonilewhat 
difficult to handle ia processing particularly in connec 
tion with placementarai control of ecoration other 
than of the randon type. The pieces may be made so 
as to have a relatively smal area if desired as for 
example if an effect of the type which is commonly 
referred to as a "salt and pepper” effect is desired. 
However, he pieces should be such that when deposited 
on the matrix sheet they will tie fatwise thereon so that 
after the pieces have been pressed into the marix sheet, 
the surface of the pressed-in pieces will lie substantially 
flush with the surface of the matrix sieet and in the 
same plane so that the covering will present an over-all 
smooth surface. Whea reference is made to the area or 
dirnension of the pieces, the reference is to the area 
or the linear digiensions of the exposed surface unless 
otherwise clearly defined 

he thickness of the matrix sheet and the thickness of 
the pieces depends upon tire desired thickness of the coin 
posite sheet for use in the commercial product for which 
the composite sheet is intended. For example, in the 
production of a laminated covering comprising a decora 
tive and wear-resistant layer which is borded to a back 
itg sheet such as bituminized felt the decorative and 
year-resistant layer whes made according to this inven 
tion may typically be about 0.025 inch in thickaess. 
Usually it is desirable that this layer not be below about 
(.028 inch in thickness. On the other hand, heavier 
grades of such coverings may be produced if desired if 
thc composite sheet is to be used in the manufacture of 
ties without a backing composed of Loiwinyi materiai, 
the sheet that is produced is usually about 0.030 inch or 
greater in thickness. 
The pieces which are pressed into the matrix sheet prefe 

erably are substantially thinner than the matrix sheet. 
For example, the pieces may desiratiy be about one-third 
the thickness of the ratrix sheet. if the pieces are thir 
Jer, then the serviceability of his covering is not as good. 
if the pieces are thisker than about one-half the thick 
ness of the matrix sheet, then greater difficulty is en 
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countered in pressing them into the matrix sheet without 
the production of an undesirably large amount of bug 
ing at the opposite surface of the matrix sheet. How 
ever, pieces have been successfully pressed into the matrix 
sheet which are nearly the same thickness as the matrix , 
sheet and which have been over 75% of the thickness cf 
the matrix sheet. As is apparent it is tisually necessary 
to reduce the gauge of the matrix sheet while pressing 
in the pieces to produce a smooth, glossy surface on the 
sheet. By way of more specific example, when the coin- 9 
posite sheet is to be about 0.025 inch in thickness, the 
pieces may be about 0.015 inch in thickncss and the 
matrix sheet prior to pressing about 0.035 inch in thick 
CSS 
Further objects, features and advantages of this in- 15 

vention will be apparent from the following description 
of the accompanying drawings which are illustrative of 
the practic? of this invention and wherein: 

Fig. 1 is a plan view on a reduced scale of a flexible 
smooth surface covering which illustrates certain of the 20 
effects that may be produced according to certain eral 
bodiments of this invention; 

Fig. 2 is a fragmentary cross section of a flexible 
smooth surface covering comprising a composite sheet 
embodying this invention, the section being on an el- 25 
larged scale for increased clarity in the showing: 

Fig. 3 is a diagrammatic side elevation which is illus 
trative of one type of apparatus which may be used in 
the practice of this invention; and 

Fig. 4 is a diagrammatic side elevation of a continua- 30 
tion of the apparatus shown in Fig. 3. which may be op 
tionally used in the practice of this invention. 

Fig. 1 illustrates the fact that the sheet-form pressed 
in pieces may be of virtually any shape such as rectangles, 
diamonds, crescents, elongated strips which may be either 35 
straight or cived, etc. The shapes of the pieces which 
may be readily used according to this invention provide 
much greater flexibility as regards the shapes of decora 
tive design elements than is in any way practical in the 
case of inlaid linoleum, whose manufacture requires very 40 
complicated and expensive machinery for cutting out 
pieces from certain calendered sheets and fitting in pieces 
from other calendered sheets as to make up a mosaie 
As show in Fig. 1, the pieces are disposed in substan 
tially spaced relation. By the term "substantially spaced 45 
relation' as used herein and in the claims, it is intended 
that the pieces are spaced so that a substantial portion of 
the matrix sheet is exposed. Ordinarily the major por 
tion of the surface of the composite sheet is that of the 
matrix sheet. In Fig. 1 the exposed area of the raatrix 50 
sheet is indicated by the reference character i0 and the 
reference character it is applied to the various pieces. 
The composite sheet as a whole is indicated by the ref 
erence character 9. The spaced relationship of the pieces 
is not, however, to be regarded as preciuding the possi- 55 
tility of two or more of the pieces contacting each other 
as illustrated, for example, by the pieces tia. Like 
wise, two or more pieces may overlap each other as illus 
trated by the pieces 1b. Such contact or overlapping of 
pieces is likely to occur when the pieces are distributed in 60 
the random fashion illustrated in the left-hand portion of 
Fig. 1. Very pleasing decorative effects can be produced 
sy such randon distribution of the pieces. On the other . 
hand, if desired, the pieces can be disposed in definite 
design repeat units as iiiustrated in the right-handi pci - 65 
tion of Fig. 1 wherein the pieces lic are arranged in this 
Way. 

In Fig. 2, as in Fig. 1, the matrix sheet is indicated by 
the reference character 10 and the sheet-ferm pressed-in 
pieces are indicated by the reference character it. he 70 
composition sheet consisting of the matrix sheet is and 
the pieces 11 is shown for purposes of illustration in 
bonded relation to a backing sheet is wirich may, for 
example, be bituminized felt. A layer of bonding mate 
rial may be used and is indicated by the reference chat- 75 

ge 

8 
acter 13 and may comprise one or more layers adapted 
to provide the necessary bond and, when desired, a seal 
to prevent migration of the binder in the backing sheet 
12 into the composite sheet consisting of the matrix sheet 
i} and the pieces 31. It is to be noted in connection with 
Fig. 2 that the exposed surfaces of the pieces 11 are sub 
stantially flush with the surface of the matrix sheet 0. 
Moreover, the pieces 11 are substantially the same thick 
ness substantially throughout. This results from the fact 
that the pieces 11 before being pressed into the matrix 
sheet it are sheet-form; in that they have the shape of 
a piece cut from a larger sheet or produced by cutting a 
thin iayer of uniform thickness from an extruded body. 
When the pieces 1 are pressed into the matrix sheet 10, 
they remain substantially unchanged and the interface 
between the pieces and the matrix sheet is sharply de 
fined. This sharp definition is evident at the surface of 
the composite sheet and likewise is apparent if the sheet 
is cut transversely so as to show a section such as that 
illustrated in Fig. 2. 

In Fig. 3 there is illustrated one type of apparatus 
which may be used in the practice of this invention. 
Any suitable source of a sheet of polyvinyl composition 
may be employed. In Fig. 3 a calender is shown of the 
type which is adapted to produce a calendered sheet from 
aii uniformed mass of vinyl composition. The unformed 
vityt composition is indicated at 14 and may be vinyi 
composition which is of substantially uniform color 
throughout as, for example, a composition that results 
from mixing the ingredients of a polyvinyl composition 
in a Banbury mixer. The matrix sheet () is produced 
from the mass i4 by passage between the rolls 15 ard 
26, between the rolls 6 and 17 and between the rols 
17 and 3. if it is desired that the matrix sheet 10 have 
a jaspe appearance. then the mass 4, which is initially 
formed by passage between the rolls 5 and 16, may 
be a mixture of pieces of vinyl composition of different 
color of the type hereinabove referred to. If a marble 
ized hase sheet is desired, then previously formed and 
apped jaspe sheets may be cross calendered as by passage 
through a 3-rol calender arranged in the manner indi 
cated by the rolls 16, 17 and 18. Any otier iype of 
calender cr sheet-forming apparatus may be employed 
for initia formation of the matrix sheet. Because of the 
natirise of the pciyvinyl composition, the matrix sheet as 
initially formed is at an elevated temperature which may 
be from about 250 F. to about 350 F. Since the step 
wherein the pieces are pressed into the matrix sheet 
is carried out when the matrix sheet is in a highly heated 
and softened condition, it is preferable to proceed with the 
incorporation of the pieces into the matrix sheet in medi 
ately after the matrix sheet has been formed at elevated 
tempterature. As illustrated in Fig. 3, the natrix sheet 10 
immediately after having been formed has the pieces 

deposited thcreon from the feeding devices 19. This 
is conveniently done while the sheet 10 is being carried 
cit the continuous conveyor belt 20 such as a steel mesh 
conveyor. The feeding devices is have been indicated 
schematically both because such suitable feeding de 
vices are well known and because the particular feeding 
device employed may take a number of different forms 
depending upon the decorative effect desired. For ex 
ample, the devices 19 may consist of a belt type feeder 
adapted to distribute the pieces in random fashion at a 
controlled rate in relation to the rate of movement of 
the matrix sheet it. Alternatively, a feeding device 
of the sifting type may be employed for effecting random 
distribution of the pieces. If a predetermined pattern 
is desired, then the feeding devices 19 may be such as to 
deposit the pieces at predetermined locations on the 
matrix sheet as the matrix sheet 10 is moved in oper 
ative relation therewith. For example, a feeding device 
lay be used of the known type in which a vacuum 

is used for picking up pieces on the surface of a rotat 
ing cylinder, the pieces thereafter being released for 
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deposit on the moving matrix sheet 10 at desired loca 
tions. While two feeding devices 19 have been shown, 
this has been done merely for the purpose of illus 
trating that either a single feeding device or a plu 
rality of feeding devices may be emplayed depending 
upon the nature of the pieces to be deposited on 
the matrix sheet and the decorative effect that is to be 
produced. 
While the matrix sheet 10 is preferably heated to a 

temperature of the order of about 250 F. to about 350 
F, when the pieces 11 are deposited thereon, the pieces 

preferably arc icposited while at ordinary room tem 
perature 
After the pieces i have been deposited on the matrix 

sheet 6, the ratrix sheet with the pieces deposited 
tagseon is passed through the heating unit 21, which may 
be of any suitable type adapted to raise the temperature 
of the matrix sheet to the temperature desired for the 
pressing step. For example, if the matrix sheet already 
is heated to about 250 F., the heating unit 2 can 
readily raise the temperature of the base sheet to the de 
sired iemperature in only about 15 to 30 seconds. For 
this purpose the heating unit may be about 10 feet in 
length for a travel rate in the neighborhood of 40 feet 
per minute. Any suitable heating elements may be used 
arid convertional infra-red heating elements 22 are very 
satisfactory. It is desirable to dispose the heating elements 
22 underneath the matrix sheet it as well as above 
the triatrix sheet 10, for the natter of primary concern 
is that of raising the temperature of the matrix sheet and 3 
it is preferable to do so while minimizing the heating of 
the pieces deposited thereon. It is usually desirable in 
order to obtain the desired plasticity and flowability of 
the matrix sheet by heating it to a temperatuse of about 
330 F. to 390. F., iianely, to the highest temperature 
that the matrix sheet will withstand without excessive de 
composition and without such extreme softening of the 
polyvinyl composition as to render further handling of 
the matrix sheet impossible or impractical. The precise 
temperature to which the matrix sheet is heated will 
depend somewhat upon he composition of the matrix 
sheet. Thus increase in the amount of plasticizer enables 
the matrix sheet to be scftened at a lower temperature 
than specified above. If the polyvinyl resin which is 
ased has a lower softening point, this also results in 
lowering me temperature to which the matrix sheet may 
be heated. The proportion of the fillier is also significant 
for increase in iller component tends to increase the 
tersperature to whic, the polyvinyl composition should 
be heated in order to obtain good results. 
The foregoing factors which affect the temperature 

at which the matrix sheet becomes softened also affect 
the temperature at which the pieces become softened. 
Since it is desirable in the practice of this invention that 
the pieces retain as fauch as possible their original form, 
this objective may be realized to semewhat better advan 
tage by causing the pieces to be composed of polyvinyl 
composition having a substantially higher softening point 
than that of the matrix sheet, e.g., by the employment 
of less plasticizer in the formulation of the pieces. 
While the heating of the matrix sheet has been shown 

in Fig. 3 as being effected after the pieces have been 
deposited a the matrix sheet, the sequence may be 
varied. For example, the matrix sheet may be passed 
through a heating ovea prior to the deposit of the pieces 
thereon. By partially heating the matrix sheet before 
the pieces are deposited on the matrix sheet, the extent 
to which the pieces are heated in a suibsequent heating 
step ray be minimized in relation to the final tempera 
ture to which the matrix sheet is heated prior to the 
pressing step. 
The pressing step is carried out by passing the heated 

matrix sheet 10 with the pieces 11 deposited thereon 
between the pressing rolls 23 and 24. Suitable means 
(aot shown) may be provided for maintaining the de 
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sired spacing between the rols 23 and 24 and for main 
taining the desired pressure to be applied. Such means 
are conventional and for this reason nave not been 
shown in Fig. 3. The roi! 23 presents a smarith, rigid 
surface suitable for imparting the desired finish to the 
composite sheet. Thus the roll may have a chronitial 
finish or it may be a polished steel rol. Rails of this 
type impart a high polish. If a surface finish of some 
other type such as a matte finish is desired, then the 
surface of the roll 23 may be appropriate for the pro 
duction of such a finish. 
The to 24, as indicated in Fig. 3, is provided with 

a surface layer 25 of yieidable resilient material. For 
example, the layer 25 on the surface of the roll 24 
snay be about inch in thickness and since this roi comes 
in repeated contact with the highly heated matrix sheet, 
the naterial of which tie surface layer 25 is composed 
desirably is one which will withstand use at relatively 
high ternperatures. A synthetic rubber material such 
as chicrobutadiene polyisr or hutadiene-styrene copoly 
mer is suitable for the purpose. However, since the 
gradual deterioration is minimized by maintaining the 
temperature of the layer 25 scimewhat under 300 F., the 
roll 24 preferably has associated with it means for cir 
culating a cooling fluid therethrough. Rolls provided 
with means for circulating a cooing fluid therethrough 
are conventional in the art and for this reason such coc 
ing means has not been shown in the drawing in the in 
terest of clarity and simplicity. A similar cominent is 
also applicable in the case of the roll 23 which is oper 
ated at a considerably Iower temperature than the of 
24. It is to be understood, however, that the cooling of 
the roll 24 is effected only in the interest of avoiding 
excessively rapid de'erioration of the resilient surfacing 
layer 25 for it is preferable to run the roi 24 at as high 
a temperature as possible so as to teep the matrix sheet 
in a soft and deformable condition. A temperature range 

40 

of about 50 F. to 25 F. has beer found particularly 
effective. 

It is necessary to keep the surface of the rot 23 
substantially below that of the matrix sheet 9 and Ei 
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has been found to be desirable to rairiain the surface 
temperature of the roll 23 at a temperature differential 
of it least about 50 F. and preferably at east 75 F. 
By maintaining strich terripesature differential at the sure 
face of the roll 23 any tendency of the composite sheet 
to stick to the rol. 23 is avoided and any tendency to 
s: near in the regions of the demarcatios between the 
pieces and the matrix sheet is reduced to a minimur 
Moreover, by saintaining the surface of the pieces which 
coue in contact with the rol. 23 at a relatively low tem 
perature, the amount of deferation of the pieces from 
their originally preformed shape during the pressing step 
is minimized. The temperature and amount of tie cool 
ing fluid passed through the roll 23 is controlled so as 
to maintain the desired surface temperature at the sur 
face of the rol. 23. Ef necessary, water or brine at a 
temperature substantially below room temperature may 
be employed. 

Wher: the heat plasticized stratrix sheet with the pieces 
placed thereon is passed between the ros. 23 and 24, 
the Surface-forming rol. 2 is preferably arranged with 
reference to the feed of the matrix sheet so that it comes 
in initial contact with the exposed surfaces of the pieces, 
the roll 23 not coming in contact with the matrix sheet 
until the pieces have been pressed into the matrix street 
until their exposed surfaces are fuse with the surface of 
the matrix sheet. This is desirable both from the point 
tof view of keeping the pieces cool so as to retain their 
preformed shape and frotr the point of view of avoiding 
the cooling of the matriz sheet until the pieces have been 
pressed therein the resientayer 25 enables the matrix 
sheet and the pieces to be takeniie is nip between the 
rols 23 and 24 without baiting up aliank wherein the 
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softened polyvinyl composition becomes bunched o 
worked and results in more uniform pressure application. 

Merely by way of illustration, the roit 23 may be fora 
about 18 to 24 inches in diameter and the roi 24 may 
be from about 12 to 18 inches in diarieter. The lengti. 
of the rols may be varied depending upon the width of 
the composite sheet to be produced. Both rolls are driven 
at a rate adapted to receive she heated matrix sheet front) 
the calendering and heating steps. Any suitable fileans 
(not shown) may be employed for driving the rols 23 
and 24 and synchronizing their rate of rotation with the 
other apparatus parts. - 
While the operation preferably is carried out so that 

- the pieces 11 are at a substantially lower teiperature 
than the temperature of the natrix sheet, when the fiatrix 
sheet is caused to pass between the rolls 23 and 24, the 
pieces 11 were they come in contact with the matt. 
sheet are raised to such temperature that fusion occurs 
so that there is no physical discontinuity in the finished 
composite sheet but only a discontinuity as regards color 
between the matrix sheet aid the pieces. The pressure 
exerted between the rolls 23 and 24 is preferabiyilist suffi 
cient to result in embedding the pieces 11 until their ex 
posed surfaces are substantially flush with the surface of 
the matrix sheet. A pressure of from about 200 to about 
400 pounds per linear inch is ordinarily sufficient. Ord 
narily pressure is applied by urging the roit 24 upwardly 
by some suitable means (not shown) such as a pact 
matic or spring means. 

After the composite sheet has passed the Zone of initiat 
pressure contact, it is preferabiy carried on the surface 
of the roil 24 for a substantial distance so that if itay 
be cooled to a temperature at which it may more readily 
be separated from the surface of this rol. For example, 
the composite sheet aiiay be cooled while on the stir 
face of the roit 23 to a temperattire of about 50 f. to 
175 . . and thereafter the composite sheet may be passed 
over cooling drums 26 on which it may be cooled to 
ordinary room temperature. It is preferable, however, 
to strip the composite sheet off of the surface of the Joli 
while it is still hot to produce a glossy and polished 
surface. 
The use of the process typified by the use of rolls 23 

and 24 is greatly advantageous in the practice of the 
inycration. In one operation the surfaces of the deco 
rative pieces are cooled by the action of the metal roll 
contacting thcin prior to its contacting the matrix sheet; 
the overall sheet is rendered smooth by the pressing of 
the decorative pieces in the natrix sheet without any 
substantial lateral or longitudinal displace, ent of Fina 
terial of the matrix sheet; the decorative pieces are int 
mediately fused into the matrix sheet due to the heat 
contained therein yet there is little, if any, distortion of 
the decorative pieces or the decoration of the matrix 
sheet; the compose sheet is further cooled and "set" in 
its finai form; the resilient bottom roll prevents a build 
up of material in the nip of the rol: which would destroy 
the decoration of the matrix sheet; and, in addition, the 
bottom roll minimizes the renova of heat from the 
raatrix sheet thus permiting the colder top roits operate 
as described. 

if desired, the composite sheet after having passed be 
tween the rolls 23 and 24 may be subjected to one orraore 
additional pressing steps carried out similariy and prior 
to substantial cooling of the composite sheet. However, 
if one or more additional pressing steps are utilized, the 
composite sheet may be subjected to reheating prior to 
any one or more of such repeated pressing steps. 
After the composite sheet 9 has become cooled by pas 

Sage over the cooling rolls 26, the sheet is ready to be 
Comprised in a commercial product. Thus the composite 
sheet Jnay be bonded with a backing sheet such as felt or 
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gauge may be cut to forgi tile adapted for use without 
any backing. 

2epending upon the operating conditions during the 
pressing step, including the temperature and composition 
of the matrix sheet and the area and thickness of the 
sheet-form pressed-in pieces, the matrix sheet may to some 
extent become bulged outwardly in back in those locations 
where the pieces are pressed into the matrix sheet. When 
the finished composite sheet is caused to be laminated with 
a bituminous backing sheet that has been heated to a 
temperature at which it is substantially softened when the 
amination is caused to occur utilizing substantial pres 
sure, sticii bulges as may occur in the back of the matrix 
sheet may become absorbed by and counter sunk in the 
backing sheet so that notithstanding the bulges the 
finished animated covering is of uniform gauge through 
out if, however, the bilges are regarded as excessive for 
such use or if it is desired that the composite sheet be 
of uniform gauge so that it may be used for the fanu 
facture of tiles, for example, the buiges may be removed 
by pianing thern off as, for example, by a mechanism 
such as that indicated diagrammatically in Fig. 4. 
As shown in Fig. 4, the composite sheet 9 may be 

taken from the cooling drums 26 so that the undersurface 
of the composite sheet will be passed in operative relation 
to an abrading means such as the roll 27 which has an 
abrading composition, as, for example, sandpaper, on the 
surface thereof. In order that the sheet 9 may be held 
in proper relationship to the surface of the abrading roll 
27, the roll 28 may be employed as an ordinary steel 
roll. By rotating the roll 27 so that its peripheral abra 
sive-presenting surface is moved relatively to the under 
surface of the consposite sheet 9, any bulges are effectively 
planed off and removed, with the resultant production 
of a composite sheet that is of lyniform gauge throughout. 
Any material 38 that is thusiaried off may be collected 
by suitable means such as that indicated diagrammatically 
by the reference character 29 and, if desired may be 
incorporated with the composition raterial that is used 
either in the initial production of the matrix sheet or in 
the production of some or all of the fiat pressed-in pieces. 
The following exampie is given for this purpose of 

illustration: 
Example 

A vinyl composition matrix sheet six feet wide and 
0.035' thick was prodiced having the follc'wing composi 
tion: 

Parts by weight 
Co-polymer of vinyl chloride and vinyl acetate ---- 316 
Dioctyl phthalate -------------------------- 26 
Asbestos fiber---------------------------- 140 
Woodfour ---------------------------- 30 
Dry ground timestone ----------------------- 100 
Silica four --- --------------------- 215 
Stearic acid-------------------------- 2 
Basic lead silicate ----------------------- 6 
Titanium dioxide ---------------------- 50 
Chrome green ---------------------- 15 
Small decorative elements having dimensions 3A inch 
its inch x 30 inch were cut from a viny sheet of simi 
lar composition having a contrasting coloration. The 
natix sheet at a temperature of about 100 F. was 
passed inder a feeding mechanism which deposited deco 
rative elements on the surface of the sheet in spaced reia 
tionship so tiz. they covered approximately 15% of the 
surface of the sheet. The matrix sheet carrying the deco 
rative elements was then passed through a bank of infra 
red hiating lamps which raised the temperature of the 
sheet to 350 F. The heated matrix sheet was then fed 
at a rate of twenty-five feet per minute between two steel 
rolls having diameters of 24 inches. The top roll contact 
ing the decorative element and the surface of the matrix 

a second vinyl sheet to provide a covering of the ype sheet had a polished chrome surface and was heated to 
shown in Fig. 2. On the other hand, sheets of heavier 5 27: E. The roll coitacting the back of the matrix sheet 
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was maintained at a temperature about 195° F. The 
rolls were adjusted so that the shect, pen passing from 
the rollis, had a thickness of about 0.25 inch. The sheet 
thus produced was allowed to tave with its surface in 
adherent contact with the surface of the chrome roll for 
approximately one-half revolution at which point it was 
stripped from the roll, he sheet was the passed over 
coating rolls to redice its tenaperature to about 100 F. 
and iaitiated to a bitume impregnated felt having an 
adhesive coating. Tie product was the would onto a 
collecting rol. The decorative sheet produced had a 
smooth, gossy surface with the design elements, having 
their original rectangular shape, firmly embedded in the 
surface of the sheet to a depth of about two-thirds the 
thickness of the sheet. 
While certain equipstent has been illustrated in the 

drawings aridi described hereinauove which may be em 
ployed in the practice of this invertion, it is to be under 
stood that this has been done in Grder to illustrate the 
practice of this invention so that an understanding thereof 
nay be facilitated and that other types of equipment may 
be eruployed for providing a heated matrix sheet of poly 
viny: composition having numerous sheet-form pressed 
in pieces distributed thereof in substantially spaced rela 
tion and for pressing the pieces into the heat plasticized 
matrix sheet in the manner and for the purposes herein 
above described. 
What is claired is: 
1. A method of naking a decorative and wear-resistant 

flexible surface coverigg for floors, was and the like, 
which comprises disposing in substantially spaced relation 
on the surface of a preformed sheet of thermoplastic 
polyvinyl compsition unnerous preformed fiat pieces of 
polyvinyl composition of contrasting color, heating Said 
sheet to a temp-rature at which said surface is readily 
defortable and pressing said pieces fiatwise into said 
heated sheet while said surface is deformabie with a 
Smoch surface maintained at a temperature subsian 
iiay below the temperature of said heated sheet until 
the exposed surfaces of sailipieces are flush with the sui 
face of said sheet thereby fusing said pieces to said sheet 
at their interfaces therewith without substantially distort 
ing tie shage of said pieces. 

2. A method of making a decorative and wear-resistant 
flexible smooth surface covering for floors, walls and the 
like, which comprises disposing in substantially spaced 
relation on the surface of a preformed matrix sheet of 
polyvinyl composition. Iuriero is fiat pieces of polyvinyl 
composition whicse coloration contrasts with that of Said 
patrix sheet and which are substantially tinser than said 
matrix sheet arid have an area of less than about 24 
square inches in surface area, heating the sheet to a 
tersperature at which said surface of said preformed 
matrix sheet is defortable and pressing said pieces flat 
wise into said heated sheet while said surface is deform 
able with a sincepth surface maintained at a terrigarattire 
substantially below the temperature of said heated sheet 
until the exposed surfaces thereof are flush with the sur 
face of said iatrix sheet thereby fusing said pieces to 
said sheet without substantially distorting the shape of 
said pieces to form a staggth and uniform sheet, said 
pieces during said pressing step being at least at the ex 
posed surfaces there f at a substantiaiiy lower tempera 
ture and of harder consistency than said matrix sheet. 

3. A methodofreaking a tiecorative and wear-resistant 
flexible smooth surface covering for floor, walls and the 
ike, which comprises disposing in ...thstantially spaced 
relation on the surface of a preformed sireet of polyvinyl 
composition numerous flat pieces of sheet material con 
posed cf similar polyvinyi compositior. having coloration 
contrasting with that of said sheet, heating said sheet and 
flat pieces to a temperature at which said surface of said 
preformed sheet is deformable between about 350 F. 
and about 390 F, pressing said pieces into said sheet 
while said surface is deforariable with a sincoth hard Star 

O 

5 

30 

4. 

5 

60 

65 

O 

5 

4. 
face maintained at a temperature substantially below the 
temperature of said heated sheet until the exposed sur 
faces thereof are iush with the surface of said sheet 
thereby forming a smooth, uniform sheet and cooling the 
resuiting sheet. 

4. A method of making a decorative and wear-resistant 
flexible st:nooth surface covering which comprises dis 
posing in substantially spaced relation cers the surface of 
a preformed sheet of polyvinyl coipositio: numerous 
preformed iat pieces of polyvinyl composition whose 
coloration contrasts with that of said sheet, heating said 
sheet to a temperature at which said surface of said pre 
formed sheet is deformabie, passing said sheet while said 
surface is deformable between a first roll presenting a 
hard, rigid surface maintained at a temperature sub 
stantially lower than that of said heafed sheet and a second 
roll comprised at least at arid adjacent the surface thereof 
of yieldable resilient materia, said first roll contacting 
said pieces and pressing them into said sheet while said 
sheet is supported by said second roll until the exposed 
surfaces of said pieces are substantially fusin with the 
surface of said sheet thereby forming a smooth and 
uniform sheet without distorting the shape of said pieces. 

5. A method accerding to claim 4 wherein said sheet 
is heated to a temperature in the rage from about 350 
F. to about 390. F. immediately prior to passage be 
tween said rollis, said preformed flat pieces are less than 
about one square inch in area, and the surface tempera 
ture of said first roi is nat greater than about 130' F. 

6. A method of making a decorative and wear-resistant 
flexible smooth surface covering for floors, waiisaad the 
like which comprises disposing in substantially spaced 
rciaticii on the surface of a preformed matrix sheet of 
polyvinyl composition numerous preformed flat pieces of 
polyvinyl composition of contrasting color, heating said 
matrix sheet to a temperature at which said surface is de 
formable, pressing said iiatrix sheet with said pieces dis 
posed thereon wirile said surface is deformable between 
a surface presented by yieldable resilient material in con 
tact with said matrix sect and a surface presented by 
hard, rigid maierial that is maintained at a temperature 
lower than that of said matrix sheet intil the surfaces of 
said pieces are fish with he surface of said matrix sheet 
with rasultant formation of bulges from the surface of 
said ratrix sheet opposite to that into which said pieces 
are pressed in the places where said pieces ccur, and 
thereafter planing of said bulges to provide a composite 
sheet of substantially uniform thickness throughout hav 
ing a smooth upper surface. 

7. A method according to claim 6 wherein said pieces 
are substantially thinner than said matrix sheet and are 
less than about one square inch in area, said matrix sheet 
is heated to a terrperature between about 350 F. and 
390 F. immediately prior to said pressing and said press 
ing of said matrix sheet with said pieces is effected be 
tween a roll contacting said matrix sheet that presents a 
body of elastomer on the surface thereof and a hard, 
rigid, Smooth stirface metal roll that contacts said pieces 
and that is maintained at a temperature not above about 
130 F., and said matrix sheet is cooled after said press 
ing step and prior to said planing off of said bulges. 

8. A method of making a flexible smooth surface coy 
ering for floors, walls and the like, which comprises dis 
posing on the surface of a smooth calendered polyvinyl 
composition sheet a plurality. of fiat pieces of polyvinyl 
composition having a higher softening temperature than 
the sheet, heating the sheet and fiat pieces to a tempera 
ture at which said surface is deformabie and pressing the 
pieces into said deformable surface ith a smooth hard 
surface maintained at a temperature substantially below 
the temperature of said heated sheet until the exposed 
surfaces of the pieces are flush with the surface of the 
sheet thereby fusing the pieces to the sheet at their inter 
faces therewith without subsiantially distorting the shape 
of said pieces. 
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9. A tiethod of taking a fexible snooth strface cov 
ering fer floors, wais and he like which corrprises pre 
heating a smooth calendered sheet of polyvinyl composi 
ticn to a tepaperature between about 250 F. and about 
350 F. dispasing cn the tipper surface of the preheated 
sheet a plurality of flat pieces of polyvinyl composition 
having colors that contrast with the color of the sheet, 
heating.: sheet with thc pieces dispased thercon to a 
temperature at which said upper surface is deformable 
setwceti arci i 350 F. aid abcut 390 F. and pressing 
the pieces into tie heated sheet while said surface is de 

g formaal g assing ictween a hard surface joli main 
tained at a temperature substantially lower than that cf 
she sheet and a second roi until tie exposed surfaces of 
:1e pieces are fash witi, iihe surface of the sheet there 
by fusing the pieces to tie sheet at their interfaces there 
with arid forming a sheet having a smooth and unifori 
surface, the rollis being disposed so that the hard sur 
face roll centacts the pieces during the pressing. 

15). A rethad of making a flexible sinooth surface cov 
ering for foors, was and the like which comprises form 
ing a streoth sheet of polyvinyl composition comprising 
about 2G to 50 percent polyvinyl resin, about 10 to 30 
percerit lasticizer ani about 20 to 70 percent pigments 
and filers, disposing brie upper surface of the sheat a 
plurality effiat pieces of similar polyvinyl composition in 
colors which contrast with the color of the sheet and 
being less than about two and a quarter square inches in 
area and at ieast aste third the thickness of tire sheet, heat 
ing the sheet to a temperature at which said upper sur 
face is defortatie, assing the heated sheet while said 
surface is deformable tetween two caleader rolls, one 
calender rai havia; a hard surface in 2itained at a ten 
perature substartially lower that the temperattire of the 
seet v.ich contacts the pieces, hereby pressing and 
fusing the pieces so that the exposed surfaces thereof are 
substantiaiiy fiush with the surface of the sheet and used 
to the sincet at thair interfaces therewith and artinating 
the sincet thus fermed to a fit backing material. 

1. A raeiiod of taking a decorative azid wear-re 
sistant fiexibie surface covering for foors, walls ared the 
like, which comprises disposing in substantially spaced 
relater: on the surface cf a pieforniaett sleet of thermo 
plastic poly-inyl chlorii composition numerous pre 
formediat pieces of poiyvinyl chioride composition of 
contrasting color, heating said sheet to a temperature at 
which said surface is readily eforilate and pressing said 
pieces liaiwise into said heatei sheet while said surface 
is deformable win a signooth strface aainiained at a tem 
perature substantially belcy the temperature of said 
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heated sheet until the exposed surfaces of said pieces 
are fiush with the surface of said sheet thereby fusing 
said pieces io said heet at their interfaces therewith 
without subsianialiy distorting the shape of said pieces. 

12. A method of making a decorative and wear-re 
sistant flexible :ooth surface covering for floors, waiis 
and the like, which comprises disposing in substantially 
spaced relation ca the stiface of a preformed sheet of 
polyvinyl chloride composition numerous flat pieces of 
sheet material corpsed of similar polyvinyl chloride 
composition having coloration contrasting with that of 
said sheet, heating said sheet and flat pieces to a tem 
perature at which saii surface of said preformed sheet is 
deformable between about 350 F. and about 390 F, 
pressing said pieces into said sheet while said surface is 
deformable with a sneath hard surface maintained at a 
temperature substantially below the temperature of said 
cate sireet until the expcsed surfaces thereof are flush 

with the surface of said sheet thereby forming a smooth, 
uniform sheet arid cooli:ig fis resulting sheet. 

13. A nethod of making a flexible smooth surface cow 
ering for floors, wais and the like which comprises dis 
posing on the surface of a smooth sheet of polyvinyl 
composition a pluraity of fiat pieces substantially thinner 
than the sheet of similar polyvinyl composition having 
colors that contrast with the color of the sheet and 
having a thickness exceeding one-third the thickless of 
the sheet, heating the sheet to a temperature at which 
said surface is deformable, the temperature being less 
than about 390 F. passing the heated sheet while said 
slirface is deformable betweet a hard surface foil rain 
tained at a temperature substantially lower than that of 
the sheet and a secord 'oll thereby pressing the pieces 
until the exposed st::iaci's thereof are substantially fitish 
with the surface of sheet without substantially dis 
torting the shape f said pieces the rolls being disposed in 
such a way that the hard surface roli contacts the pieces 
before he sheet is passed between the two rolls. 

14. The method af claim i3 wherein the thickness of 
the pieces is between one-third and one-half the thickness 
of the sheet, the sheet is heated to a teaperature between 
about 35C. F. and about 390 F. and the hard surface 
roll is maintained at a temperature less than about 
30 F. 
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