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This jnvention relates to composition sheets which are
wear resistant and decorative and are adapted to be com-
prised in flexible, smooth surface coverings for floors,
walls, articles of furniture and the like. Tt relates more
particularly to such sheets which are composed of pely-
vinyl composition and which are composite in characicr
and to the manufacture of such sheets.

This application is a continuation-in-part of my pead-
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ing application Serial No. 508,449, filed May 16, 1955 .

and now abandoned.

Composition material has been used very extensively
for the decorative and wear-resistant layer comprised in
flexible, smooth surface coverings. Compositicn sheets
usually are made adherent fo a backing sheet such as
Bitaminized felt or a fabric, but composition sheet mate-
riat can be used by itself, e.g., in the form of tiles. Com-
position sheets “or such purposes may be manufactured
by sheeting out a substantially homogeneous mixture of
Linder materis? and filler a sh:et having
substantially niform coler. Composition shuets having
only a single color are meost generally us=ét in offices,
stores, and other public buildings. However, for such
purposes, as well as in the field of multiple or siegle
dweilings, more decorative ef’ects are frequertly desired
wherein more than one color 35 utilized.

In the production of decorative effects using more than
one coior, coverings of the linoieum type have teen niade
by depositing or inlaying pieces of different color and
complementary shape onto a comiron backing sheet.
*The decorative ¢ffects pradaced in this way are of the geo-
metric type, e.g., @ checkerboard arrangement of square
pieces of contrasting color or polygonal pieces of ope of
mote color that are inlaié in correspondiny cutouts
from a contimuous shest of contrasting color-so as to
form a predetermised paitern. The production. of cover-
ings of the inlaid Encleum type involves the emptoyment
of a backing shezi such as bituminizzd feit on which
tieces may be inlaid avd the cperation is one requiring
the use of large and expensive eqaipment for catting out
the picces from a plurality of calendared sheets of lino-
Teum composition or the like, carrying the backing sheet
of bituminized felt on 2 movins; support, depositing the
desired cutout portions or pleces of the calendered sheets
on the backing sheet at differznt points of iravel of the
backing sheet, rejecting and taking away the nnwanted
portions cor pieces of the catradered sheets, and finaily
merging or fusing together the edges of the pieces that
have been deposited on the bucking sheet in interfitting
inlzid relation. Pecause of the nature of the apparafus
and method employed in making inlaid linoleum, the
Gecorative effects preduced nxe limited to designs oi the
geometric vepeat type. Mz reover, because any change-
over from one design to anotber requires very substantial
and costly chunges in equipment, the number of designs
that may, as a praciical matsr, be placed on the market
by a particular concern is very Fmited. It is also a dravr-
bzck 1o the inlaying metkod thet a serious salvage prob-
e iz presented by reason of the unwanted portions of
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the calendered sheet material that do not enter ixio the
particular Gesien being produced. For example, it not
iafrequently is the case that less than 16% of a calendered
shest having a particuiar 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 scrup is inconvenient to ar-
range and problems of storags are eacountered not only
as regards siorage space and herdiing expense but also
as regards the Yimits of time that the compositivn may
be stored without becoming uaworkable. 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 spplying pain®, lacuer, or the
fike 1o a suitabie backing shect such as bimsminized felt
by means of block priming or other analogous operations.
Since coverings of this type Lave a wear Inyer whese
thickness is provided merely by the paint or Jacquer that
has been applied as a coating, their weacing ¥fe is much
less than that of inlaid linclcum whereia the wear-Tesist-
ant layer is provided by calendering Yinoleum ccmposition
‘o whatever thickness may be desired, such thickuess
being many times the thickness of paitt or lacquer ap-
plied as a coating.

As distinguished from applying differently colored
pieces of calendered linsieun2 composition to a backing
sheet or applying paints or lacquers of different color to
a base sheet, calendered sheets of compositios material

wch zs linoleum compositicn have been produced which
c1e of variegated appearance by mixing together pieces
of the composition material having different color and,
:. mnldahle con.

IMOESDIC L0

whilc the mixed pleces are of 2 plastic and

istency, subjecting them to one Or more calendering
operations under conditicns which are suitably controlted
for producing the appearance desized. For example, lino-
leurn composition may be formed prior to calendering into
pieces about % to 1 inch in length and having a transverse
dimension of about % freh.  Picces of different color
{hat have been so formed are mized togetker until the
relative proportion of the pieces of different color is about
the same ia all portious of the mixture. The mixture is
then fed into a calender and during passage through the
calender the picces largaly retain their individual colors
but arc subjected to very substanticl distortional com-
mingling. This distortional commingling is svidenced in
the product of (ke first calendering by the fact that the
pieces have become stretched out into long streaks io
provide a striated effect that is commonly referred to as
jaspe.

In addifion fo the jaspe effect, a simulaic@ marble
efiect raay be produced by further distortionel commin-
gling of the pleces of different color. This wually is zc-
complished by cutting  previously formed jaspz sheet
into lengths, turning the Tengtks 37°, Iappirg the turned
lengths and calendering the Tapped 1:ngths. The lapped
jaspe sheets are then cross calendered, that is, calendered
in a direction 90° to thz direction of the jaspe streaks,
and by so doing the jaspe sireaks are spread sidewardly
with resultant production of an sppearance reszmbling
marble.

Variegated color effects likewise have beea produc: i,
particularly in connection with relatively heavy comp: Si
tion sheets, e.g., suitable for tiles, by initiaily formin: by
passzge between rolls a sheet having substantially wni-
form color throzghout and then prior to-farther fc~ma-
tion of the Gnisked sheei by pastage beiws=exu rolls zding
pieczs of contrasting color which may Be ¢ the chacacier
aforesaid and of essentially the seme plastiz consisticy
as that of the sheet to which they arz added so that upoa
peing subjected to calendering with the jr igially formed
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sheet, they become distortionally commingled therein
while largely reinining their color, with resultant creation
of a variegated appearance such as a jaspe or marbleized
appearance Jepending on the conditions to which the com-
position material is subjected during the calendering or
other sheet-forming steps.

The variegated effect produced by carrying out opera-
tions of the type zbove referred to may be varied de-
pending on such factors as the temperature of the rolls in
relation io each other and the tempcrature of the com-
position material. ¥ one of ihe rolls is caused to move

10

refatively to the 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 with one of the surfaces is operated so as
io be at a temperature which increases the superficial
plesticity of ihe composition in contact with the roll. 2
certzin amount of surface smearing of the colors may be
produced. However, in any case the variegated sppsar-
znce is that reswticg from random aud very extemsive
distortional commingling of portions of the finished sheet
of composition maierial. Sheets having this fype of
decorative appearance are extensively used by causing
them to adhere to a backing sheet such as bituminized
feit to produce linoieum of the weil-known jaspe or
marbleized types as well 2s in the production of asphalt
tile. If desired in the case of linoleum, calendered sheet
materizi of this type may be fed into zn inlaying ma-
chine and pieces may be cut therefrom for providing
certain of the pattern elements of infaid linoleum. The
heavier grades of such sheets likewisc may be cut iato
tiles.

Polyvinyl composition has heretofore been employed
for providing the wearsesistive layer or sheet com-
prised in flexible smeoth strface coverings. Thus calen-
dered polyvinyl composition sheets have been bonded
to backing sheets such as bituminized felt. The decora-
tive features of polyvinyl compasition coverinzs have
been somewhat more limited as compared with coverings
comprising linoleum ccmposition due primarily to the
fact that the workability cf polyvinyl composition de-
pends upon its thermoplastic properties whereas linoleum
composition car be worked at room temperature while
the drying oil component of the binder is in an only
partially oxidized and polymerized ccadition. Thus in
the case of polyviny! compositions relatively kigh tem-
peratures are employed of the order of 250° F. to 350° F.
during the operzdons of mixing and sheei formation.
For this reascn 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 becn employed. This has been a
serious limitation on the decorative and ornamental ef-
facts that are obtuinable using this type of covering.
Eftorts directed to zvoid this limitation ssually involve
2 process wherein differently colored areas of gronulated
viny! composition are physically placed on 2 backing or
in a2 mold in a predetermined arrangement. Most fre-
quently, this process Is limited to providing thicker
products, on the order of % Inch, because of its siow
operztion and great expense. Polyvinyl sheets are fre-
quently cut into ties.

It is an object of this invention to provide a flexible

smooth surface covering comprising 2 decorative sheet of -

composition material presenting surface area» of con-
trast:ng color, the sheet having extremely long-wearing
characteristics ecmparsble to coverings ¢f the inlaid
linoienm type while ot the same time being capable of
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manufacture at much less cost both s regards processing .

and as regards the equipment used. A further object of
this invention is to provide a composite composition
sheet Laving wnique strociural characteristics whereby
nol only long wearing aftributes are afforded but also
unique, distinctive and attractive decorative efiects. A

4
going improvements in a composite sheet composed of
polyviny! 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 boundar-es
between the areas of different color are produced. Otber
objects of this invention are to provide a metaod of pro-
ducing a composite sheet having ihe characteristics afore-
said that is economical and operablc 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 numercus 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 with 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-
niess substantially throughout and are fused to the matrix
sheet a1 their interfaces therewith.

Accerding to this invention, fiat 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 2n extruded body whose cross section has the desired
shape, Preferably, the flat pieces are somewhat thinner
than the matrix sheet and are caused to be pressed into
the matrix sheei while the matrix sheet is at a temperature
at which it is soft and readily deformable. The pressing
is accompliched with virt:ally no distortional commin-
gling of the pieces with the matrix sheet and thereby they
retain essentially their original predetenmined 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
tie pieces remain essentially the same and likewise ure
sharply defined and in that the original swrface 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 linoleum in that arrangements
and shapcs can be obiained which are beyond the capac-
ity of machines for making inlaid Enoleum. Thus pieces
which have curved or other irregu.ar outlines may be
utifized as conveniently as the more regular and simpler
pieces which are cut and placed in position in the sranu-
facture of inlaid linolevm. Moreover, the pieces can be
disposed in regularly recurring pattern repeat uniis or in
scattered or random relation. In any stch 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 iavention, the pressing in of
the preformed flat pieces into the mairix sheet without
substantial distortionz! commingling is effected when
the exposed surfaces of the pieces are at a substeptally
lower temperature than the temperature to which the
matrix sheet is heated. For example, such temperature
éifferential may be partially or entirely obtained by
causing the pieces to be in contact with a surface that
is maintained at a relaitvely iow temperature. in addi-
tion, an initial femperaiure - differeniiai between the
pieces and ithe matrix sheet ray be employed. Ly use
of a pressing part maintained at a lower temperature,
difficuities. due to sticking ‘ikewise are overcome.
During the pressing step, the matrix sheet preferably is
maintained in contact with a surface presented by a
body of substantial thickuess composed of a yicldable
resilient material such as rubber or a synthetic rubber
althcugh the convestional steel or chrome plated rolls

further object of this invention is to provide the fore- 75 can be used, The pressing step between surfaces i3 of

3
K

:

Siat oo AT

JUPROHN GURTITNE

R et ER e s g

AR SV

AEIRY

FEMEY P

3
%
il
3
3




2,888,075 -

such character that & 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 compositica
of which it is composed is rendered soft and deformabie.

After ths pressing step, the resulting composite sheet
peed only be cooled before use because during the
pressing of the pieces into the matrix sheet the pieces
becoma fused with the matrix sheet at their interfaces
therewith. If the surface of the matrix sheet opposite
to that into which the pieces ere pressed becomes bulged
to some extent in the locaiions where the pieces are
pressed in, the composite sheet can be pussed in opera-
tive relation to 2 mechanism for planing off the bulges
so that the composite sheet will bz substantially of
uniform thickness throughout. )

Axny of the polyvinyl compositions suitable for lami-
nation with a backing sheet or for use in the form of
tiles may be emgployed in the practice of this invention.

Suitable polyvinyl compositions are disclosed in Patent :

No. 2,558,378.. While, a5 szted ip this patent, various
polyvinyl compounds may be employed, that which is
most geacrally employed is vinyl chloride-vinyl acetate
copolymer containing from about 80% to about 98% by

weight of vinyl chloride. The resincus polyvinyl com- 2

pouas s plasticized by any of a number of plasticizers
such as tricresyl phosphate, dicctyl phthalate and chlori-
nated paraffin. The plasticized polyvicyl compound
binder is mixed with suitable fillers and pigments which
may constitate from about 20% to about 7% 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
shost asbestos fiber. Typical formulatisn comprises
from zbout 20% to about 50% of polyvinyl resin, about
10% to aboul 30% of plasticizer and about 20% to
about 70% of filler including pigraeats, Such and similar
compaosition material is referred to herein and in the
clzims as polyvinyl composition, and may be utilized in
the practice of this invention.

Tn the practice of this invention, the thermoplastic
properiies of polyvinyl composition which in certain
respects present difficulties in the successitl manufacture
of fiexibie smooth surface coverings have been utilized
1o advantage and, in fact, this invention invclves a rovel
utilization of the peculiar properties of polyvinyl com-
positions. Thus while polyvinyl composition generally is
mived and sheeted at temperatures in the ramge from
about 250° F, to about 350° F., a sheet which has been
formed as by calendering may be Leated to still higher
temperatures ranging from about 350° F. to about 390°
F. 2nd while the composition at such temperatures be-
comes soft and readily deformatle, it can be handled and

even passed between roiis while retaining its desired 5!

sheet form and decoration. Mcreover, at such clevated
tem:peralures pieces of simifar polyviny! composition may
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he pressed into a matrix sheet that has thus been highiy

h;ated with little or no deformation of the preformed
pieces. ‘This is especially the case if the temperature of
the pieces is held down at least at and adiacent the exposed

G0

surfaces thereof. When the matrix sheet is at sach -

elevated temperatuses, and eves though the pieces are
rot substamially deformed, the pieces become fused to

the matrix sheet so that there is no dizcontinuity of

composition material in the finished composite sheet
aiithragh the boundaries, as evidenced by the differences
in color betwesn the pieces and the mafrix sheet, are
very <harply defined. The result is thot even though the
mairix sheet is keated to very high temperatures at which
it is soft and readily deformable, a composite shest is
provided whese upper surface containing the pressed-in
sheet-form pieces is as uniform and -egular as the
original calendered sheet while containing the ornamental
and decorative effect provided by the pressed-in pieces.

- -

Tt is an advantage and enique attribute of this invention
ttat the pressed-in flat pieces may be of any shape and
may be of any size consistent with the capacity of the
pieces to be pressed into the matrix sheet while the
matrix sheet is heated to a *emperature at which it is
deformable and flowable when the pieces are pressed into
the matrix sheet. In order fo permit the pieces to be
pressed into the matrix sheet in an operation which may
be readily carried eut commereially, it is vsually desirable
that the pieces mot have an area greater than about 2%4
square inches. It has been found that pieces of this
size and smalier are actmally imbedded in the matrix
sheet and result in osly 2 minimum amount of lateral
or longitudinal displacement of material of the matrix
sheet. On the other hand, ¥ the total surface area of
the picces exceeds about 234 squace inches, the picces
are laminated to fhe matrix sheet and considerable dis-
placement of material occurs. This seriously disturbs
any pittern which may be present on the matrix sheet
and tends to create areas of unevenness on the final
compasite sheet. When pieces having a surface area less
than about 2% squars iaches are imbedded in accordance
with ¢he invention, there is ittle or po discernible lateral
or ‘ongitudinal displacement of material of the matrix
sheet. Apparently the composition is compacted or
pressed o the back of the sheet. Even when using pieces
measuring over about 1 square inch, care should e
cxercised to avoid close placement of the pieces to each
other as the small amount of lateral and/or longitudinal
displacement which does occur wil resuit in slight sur-
face unevenness of the final sheet. It is for this reason
that the use of flat pieces having z surface area of 1
square inch or less is most preferred In the practice of
the inventicn. Iz addition, pieces which have a greatest
surface dimension which greatly exceeds any other dimen-
sion, such s lcnzih compared to widilt, are somewhat
difficult to hardle in processing particnlarly in conmec-
tion with placement and control of Jecoration cther
than of the random type. The pleces may be made so
as to have a relatively small area if desired. as for
exampie if an efect of the type which is commaonly
referred to as a “sali and pepper” effect is desired.
However, the pieces skould be such that when deposited
on the matrix sheet they will lie Satwise thereon so that
after the pieces have been pressed inta the mairix sheet,
the surface of the pressed-in pieces will lie substantially
flush with the surface of the matrix sheet and in the
same plane so that the covering will present an over-all
smooth surface. Whea refererce is made to the area or
dimension of the pieces, the reference is to the area
or the linear dimensions of the exposed surface unless
otherwise cleasly defimed.

he thickness of the matrix sheet and the thickeess of
the pieces depends upon the desired thickness of the com-
posite shest for use in the commercial product for which
the composite sheet is inteaded. For evample, in the
production of 2 laminated covering comprising a decora-
f've and wearresistart Jayer whick Is bonded to a back-
ing sheet such as bituminized felt, the decorative and
vear-resistant layer when made according to this inven-
tion may typically be about 0.025 inch in thickaess.
Usually it is desirable that this layer not be befow about
C¢.028 inch in thickness. ©On the other hand, heavier
grades of such coverings may be produced if desired. I
the composite shee! is '@ be wed in the manufaciure of
tiles without a backing composed of monvinyl material,
the sheet that is produced is usuaily abeut 0.080 inch or
greater in thickness. :

The pieces which are pressed into the matrix sheet pref-
erably are substantially thinner than the matrix sheet.
For example, the pieces may desirably be about one-third
the thicknees of the mvirix sheet.  If the picces are thin-
ner, ther the servicenbility of e covering js not as good.
If the pieces are fi5Xer than about one-half the thick-
ness of the matrix sheet, then gresier difficulty is en-
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countered in pressing them into the matrix sheet without
the production of an undesirably large amount of bulg-

. ing at the opposite surface of the matrix sheet. How-

ever, picces have been successfully pressed into the matrix
sheet which arc nearly the same thickness as the malrix
sheet and which have been over 75% of the thickness of
the matrix sheet. As is apparent it is usually necessary
to reduce the gauge of the matrix sheet while pressing
in the pleces to produce a smooth, glossy surface on the
sheet. By way of more specific example, when the con-
posite sheet is to be about 0.025 inch in thickness, the
pieces may be about 0.015 inch in thickncss amd ike
matrix sheet prior to pressing about $.033 inch in thick-
ness. ‘

Further objects, features and advantages of this in-
vention will be apparent from the following description
of the zccompanying drawings which are illustrative of
the practice: of this invention and wherein:

¥ig. 1 is a plan view on 3 reduced scale of a flexible
smooth surface covering which illustrates certain of the
effects that may be produced according to certain em-
bodiments of this invention;

Fig. 2 is a fragmentary cross section of a flexible
sniooth surface covering comprising a composite sheet
embodying this invention, the section being om an en-
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-
tioa of the appnaratus shown in Fig. 3.which may be op-
tionally used in the practice of this invention.

Fig 1 illusirates the fact that the sheet-form pressed-
in pieces may be of virtually any shapc such as rectangles,
diamondds, crescents, elongated strips which may be either
straight or curved, 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 pracucal in the
case of inlaid linoleum, whose manufacture requires very
complicated and expensive machinery for cutiing out
pieces from certain calendered sheets and fitting in pieces
from other calendered sheets as to make up a mosaic.
As shows in Fig. 1, the pieces are disposed in substan-
tially spaced relation. By the term “substantially spacad
relaticn” 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
matriz sheet. In Fig. 1 the exposed avea of the matrix
sheet is indicaied by the reference character 10 and the
reference character 11 is applied to the various pieces.
The composite sheet as a whole is indicated by the ref-
erence character 9. The spaced relationshin of the pieces
is not, however, to be regarded as precluding the possi-
Lility of two or more of the pieces contacting each other
as iilustrated, for ex..mp‘e by the pieces tia. Like-
wise, two or more pieces may overlap cach other as illus-
trated by the pieces 115. Such contact or overlapping of
pieces is likely to occur when the pieces are distributed in
the random fashion illustrated in the left-hand portion of
Fig. 1. -Very pleasing decorative effects can be produced
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by such raadom distribution of the pieces. On the other .

hand, if desired, the pieces can be disposed in definite
desxgn repeal units as iilustrated ia the rg‘xt—h:md per-
tion of Fig. 1 whereia the pxeces 1ic ute arranged in this
way.

In Fig. 2, as in Fig. 1, the matrix sheet is indicated by
the reference character 18 and the sheet-form pressed-in
pieces are indicated by the reference character 13 ‘The
cornpcsmon sheet consisting of the matrix sheet i6 and
the pieces 11 is shown for purposes of ustration in
bonded relation to a backiiz sheet 18 which may, for

example, be bituminized felt.. A laver of bonding mate- -

rial mazy e used and is indicated-by the reference char-
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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
1% and the pieces 31. Itis 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 substantiail . the same thick-
ress substantially throughout. This results from the fact
that the pxeces 11 before being pressed into the matrix
shest iv are sheet-form in that they have the shape of
a piece cut from a larger sheet or produced by cutting a

" thin layer of uniform thickness from an extruded body.

When the pieces 11 are pressed into the matrix sheet 19,
they remain substandally 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
whic: 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 ihe
type which is adapled to produce a calendered sheet from
an unformed mass of vinyl composition. The unformed
vinyt composition is indicated st 14 and may be vinyl
compgsition which is of substantially uniform color
throughout as, for example, a composition that results
from mixing the ingredients of a pclyvinyl compesition
in 2 Banbury mixer. The matrix sheet 1€ is produced
rom the mass i4 by passage between the rolls 15 ard
26, between the rolls 16 and 17 and between the rolls
17 and 18. If it is desired that the mairix sheet 1€ have
2 jaspe appearance. then the mass 14, which is initiaily
formed by passage between the rolls 15 and 16, may
bz a mixture of pieces of vinyl composition of different
color of the type hereinabove referred to. If a marble-
ized base sheet is desired, then previously formed and
izpped jaspe sheets may be cross calendered as by passage
throuth a 3-roll calender arranged in the manner indi-
cated by the rolls 16, 17 and 18. Any otier iype of
calender cor sheet-forming apparatus may be employed
for initial formation of the matrix sheet. Becausc of the
natne of the polyvinyl composition, the matrix sheet as
initia’ly formed is at an elevated temperature which may
be from about 250° F. to about 350° ¥*. Since the step
wherein the pieces are pressed into the matrix sheet
is carried out wheu 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 immedi-
ately after the matrix sheet has been formed at elevated
temperature. As illustrated in Fig. 3, the matrix sheet 10
immediately after having been formed has the pieces
11 depositzd thereon from the feeding devices 19, This
is conveniently done while the sheet 10 is being carried
cn the continuous conveyor belt 20 such as a steel mesh
conveyor. The feeding devices 1T 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
adapied to distribute the pieces in random fashion at a
controlled rate in relation to the rate of movement of
the matrix sheet 1. Alternatively, a fceding device
of the sifting type may be employed for effecting random
distribution of the pieces. If a predetermined paitern
is desired, then the feeding devices 19 may be such as to
ceposit the pieces at prcdetermined locations on the
matrix sheet as the matrix sheet 10 is moved in oper-
ative rel:tion therewith. Feor example, a feeding device
may be used of .the known type in which a vachum
is used for picking up pleces on the surface of 4 rotat-
ing cyiinder. the pieces thereafter being released for
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deposit on the moving matrix sheet 19 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 emploved depending
upon the ncture of the pieces to be deposited om
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 picces
31 preferably arc deposited while at ordinary room tem-
perature.

Afier the pieces 11 have been deposited on the matrix
shest 10, the matrix sheet with the pieces deposited
theveon is passed through the heating unit 21, which may
ke 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 mairix sheet already
is heated to about 230° F., the heating unit 21 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 ncighborhood of 40 feet
per minute. Any suitable heating elements may be used
and conventional infra-red heatisg elements 22 are very
satisfactory. Tt is desirable to dispose the beating elements
2% enderneath the matrix sheet 10 as well as above
the miatrix sheet 10, for the matter of primary concemn

is that of raising the temperature of the matrix sheet and &

it is preferable to do so while minimizing the heating of
the picces deposited thereon. It is usually desirable in
order to obtain the desired plasticity and fowability of
the matrix sheet by heating it to a temperziure of about
330° F. to 390° F., namely, to the highest temperature
that the matrix sheet will withstand without excessive de-
comiposition and without such extreme softening of the
volyvinyl composition as to render further handling of
the matrix sheet impossible or impractical. The precise
temperature to which the matrix sheet is heated will
dzpend somewhat upon the composition of the matrix
sheet. Thus increase in the amount of plasticizer enables
the matrix sheet ‘c be scftened at a lower temperature
than specified above. If the polyvinyl resin which is
wsed has a lower softening point, this also results in
loweriug ine temperature to which the matrix sheet may
be beated. The proportion of the filler is also sigoificant
for increase in fller component tends to increase the
termperature to whickh the polyvinyl composition should
be beated in order to obtain good resulis,

The foregoing facteys which affect the temperature
at which the matrix sheet bocomes softened also affect
the temperatore at which the pieces become softened.
Since it is desirable in the practice of this invention that
the pieces retzin as isuch as possible their original form,
this objective may be realized to scmewhat 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 mairix sheet has been shown
in Fig. 3 as being effected after the pieces have been
deposited on the matrix sheet, the sequence may be
varied. For example, the matrix sheet may be passed
through a heating oven prior to the deposit of the pieces
thereon. By pariially heating the matrix sheet before
the pieces are deposited o the matrix sheet, the extent
to which the pieces are hezated in a subsequent heating

step may be minimized in relation to the final tempera- -

ture to which the matrix sheet is heated prior to the

_ pressing step. :

The pressiag siep is carried out by passing the heated
matrix sheet 10 with the pieces 11 deposited thereon
between the pressing roils 23 and 24.  Snitable means
{aot shown) may be provided for maintaining the de-

10
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35

.10 : ,

sired spacing between the rolls 23 and 24 and for main-
taining the desired pressure *o be applied. Such means
are conventional and for this reasca bave mnot besn
shown in Fig. 3. The roll 23 presents 2 smeoth, rigid
surface suitable for imparting the desired finish to ths
composite sheet. . Thus the roll may have a chromium
finish or it may be a polished sieel roll. Boils of this
type impart a high polish. If 2 surface finish of some
cther type such as a matte finish is desired, then the
surface of the roll 23 may be zppropiiate for the pro-
duction of such 2 finish.

The roll 24, as indicated in Fig. 3, is provided with
a surface layer 25 of yieldable resilient material. For
examaple, the layer 25 on the surface of the roil 24
may be about 1 fnch in thickness and since this rofl comes
in repezted contact w'th the highly heated matrix sheet,
the metarial of which the surface layer 25 is composed
desirablv is one which will withstand use at relatively
high temperatares, A synthetic rubber material such
as chicrobutadiene polymer or hutadiene-styrene copoly-
mer is suitable for the porpose. However, since the
graduzl deterioration is minimized by maintaining the
temperature of the layer 25 semewhat under 300° F., the
roll 24 preferably has associzted with it means for cir-
culating a cooling flui¢ therethrough. Rolls provided
with means for circolaticg a cooling fluld therethrough
are conventional in the art and for this reasom such cocl-
ing mezas has not been showa in the drawirg in the in-
terest of clarily and simplicity. A similar comment is
also applicable in the case of the rcll 23 which is oper-
ated at a considerablv lower temperature than the zoll
24. It is to be understood, however, that the cooling of
the roll 24 is effected only in the ipterest of avoiding
excessively rapid de‘erioration of the rssilient surfacing
layer 23 for it is preferable to ron the roli 24 at ac hich
a temperature as possible so as 10 Leep the matrix sheet

_.in a soft and deformable conditiocn. A temperature range

40

of abeut 150° F. 5 256° F. has veea found particularly
effective.
It is mnecessary to kesp the surface of the il Z3

" substantially below that of the matrix sheet 10 ané it
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has been found to be desirable to mainizin the surface
temerature of the roll 23 ot a temperature differential
of ut least about 50° F. and preferably at least 75° F.
By maintaining sach tempematore differsntial at the sur-
face of the roll 23 any terdency of the composite sheet
to stick to the rolf 23 i3 avoided and any tendency to
sraear in the regions of the demarcation between the
pieces and the matrix sheet Is reduced to a minimum.
Moreover, by smaintaining the surface of the pieces which
come in contfact with the roll 23 at 2 riatively low tem-
perature, the amomt of defeimation of the pieces from
Eheir‘ originally preformed shape during the pressing step
is minimized. The tempzrainre and amounnt of tie cool-
ing fluid passed through fhe roll 23 is coatrolled so as
to maintain the desired surface temperafure at the sur- |
face of the roll 23. ¥ necessary, wzier or brine at a
temperature substantiaily balow room temperature may
be employed.

Wher: the heat plasticized matrix shest with the pleces
placed thereon is passed between the rolls 23 and 24,
the surface-forming roll 2% is preferably arranged with
reference to the feed of the maiix sheet so that it comes
in initial contact with the exposed surfares of the pieces,
the roll 23 not comiug in contact with the matrix sheet
until the pieces have been pressed into the matrix sheet
until their exposed surfaces are flush with the sorface of
the matrix sheet. This Is desirable both from the point
of view of keeping the picces cool 50 as to retain their
preformed shape and from the point of view of aveiding
the cooling of the matrix sheet umti the pisces have been
pressed therein. The resitient layer 25 enables the matrix
sheet and the pizces tp be tzken kuie ¢t uip between the
rolls 23 and 23 wiihout building vp 3 dack wherein the
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softened poly'vinyl composiiion becomes bnnc}-ied. or
worked and results in more uniform pressure application.

Merely by way of illustration, tke roll 23 may be from
about 18 to 24 inches in diameter and the roli 24 may
be from about 12 to 18 inches in diameter. The length
of the rolls may be varied depending upon the width of
the composite sheet to be produced. Both rolls are driven
at a roie adapted to receive the heated matrix sheet from
the calendering and heating steps. - Any stitable means
(not shown) may be employed for driving the rolis 23
and 24 and synchronizing their rate of rotaticn with the
other apparatus parts. o

‘While the operation preferably is carried out so that
the pieces 11 are at a substantially lower temperature
than the temperature of the niatrix sheet, when the matrix
sheet is caused to pass between the rolfs 23 and 24, the
pieces 11 wlere {hey come in contact with z‘:he matriz
sheet are raised to such temperature that fusion cccurs
so that there is no physical discontineity in the finished

composite sheet but only 2 discontinuity as regards color 2

between the matrix sheet aud the pieces. The pressure
exerted between the rolls 23 and 24 is preferably Just 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. Ordi-
narily pressure is appliec by urging the rolf 24 wpwardly
by some suitable means (not shown) such as a pneu-
matic or spring meass.

After the composite sheet has passed the zone of initial
pressure contacs, it is preferabiy carried on the surface
of the roil 24 fcr a substantial distance se that if may
be cooled fo a remperature at which it may more readily
be separated from the surface of this roil. For example,
the composiic sheet may be cooled while on the sur-
face of the roll 23 to a temperature of about 156° F. to
175° 7. and thereafter the comgosite 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 ruli
while it is still hot to prodece 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
invention. In one cperation the surfaces of the deco-
rative pieces are cooled by tke action of the metal reil
contacting fucin prior to its contacting the matrix sheet;
the overall sheet is rendered smooth by the pressing of
the decorative pieces in the matrix sheet withort any
substantial lateral or longitudinal displacement of ma-
terial of the mairix sheet; the decorative picces are im-
mediately fused into the matrix shect due to the heat
contained therein yet there is little, if auy, distortion of
the decorziive pieces or the decoration of the matrix
sheet; the compcese sheet is forther cooled and “set” in
its final form; the resilient bottom roll prevents a build
up of material in the nip of the roll which would destroy
the decoration of the matrix sheet; and, in addition, the
botiom roll minimizes the removal of heat from the
mairix sheet thus permitiing ihe colder top roil s Gpeiate
as described.

If desired, the composite sheet afier having passed be-
tween the rolls Z3 and 24 may be subjected to one or more
addit.onal pressing sters carried ont similariy and prior
to substantial cooling of the composite sheet. However,
if one or more additional pressing steps are utilized, the
composite shest may be subjected to reheating prjor to
any one or more of such repezied pressing sieps.

v After the composite sheet 9 has become cocled by pas-
sage over the cooling rolls 26; the sheet is ready to be
comprised in 2 commercial prodect. Thos the composite
sheet may be bonded with a backing sheet such as felt or
a second vinyl sheet to provide a covering of & iype

gauge may be cut fo form tile adapted for use without
any backing.

Depending upon ths operating conditions during the
pressing step, including the temperature and composition
of the mairix sheet and the area and thickness of the
sheat-form pressed-in pieces, the matrix sheel 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 Situminous backing sheet that has been heated to a
temperature 2t which it is substantially softencd when the
Iamination is ceused to occur utilizing substantial pres-
sure, such bulges as may occar in the back of the matrix
sheet may become absorbed by and counter sunk in the
backing sheet so that notwithstanding the bulges the
finished laminated covering is of uniform gauge through-
out. X, however, the biges are regarded as excessive for
such use or ¥ it is desired that the composite sheet be
of uniform gauge so that it may be used for the reanu-
facture of tilzs, for example, the buiges may be removed
by planing them off as, for example, by a mechanism
such as that indicated diagrammaticaily in Fig. 4.

As shown in Fig. 4, the composite sheet 9 may be
taken from the cooling drums 26 so that the undersurface

5 of the composite sheet will be passed in operative relation

to an abrading means such as the rell 27 which has an
abrading comgosition, as, for example, sandpaper, on the
surface thereof. In order that the sheet ¥ may be held
in proper relationship to the surface of the sbrading roll
27, the roll 28 may be employed as an ordinary steel
roll. By rotaiing the roll 27 so that its peripheral abra-
sive-presenting smface is moved relatively to the under-
surface of the conxosite sheet 9, any bulges are effectively
planed off and wemoved, with the resultant production

5 of a composite sheet that is of wniform gauge throughout.

Any material 38 that is thus plancd off may be coliected
by suitable means such as that i3dicaied diagrammatically
by the refererce character 29 and, if desired. may be
incorporated with the composition material that is used

9 either in the initial production of the matyix sheet or in

the production of some or all of the flat pressed-in pieces.

The following exampie is giver for th: purpose of

illustragion: .
Example .

A vinyl composition matrix sheet six feet wide and
0.033" thick was produced having the follewing composi-:
tion:

Parts by weight

Ca-polymer of vinyl chioiide and vinyl acetate ... 316
Dioctyl phthalate : i26
Asbestos fiber . 140
Wood flour 30
Dry ground Hmestone 100 ;
Silica four -em— 215
Stearic acid ; 2!
Basic lead silicate 6
Titanium dioxide 50°
Chrome green 15

Small decorztive elements havizg dimensions 3¢ inch
x 34 inch x 349 inch were cut from a viny! sheet of simi-
lar compositioz having a contrasting coloration. The
matrix sheet 2t a temperature of about 100° F. was
passed znder a :eding ntechanism which deposited deco-

. rative eleme:ts en the surfoce of the sheet in spaced reia-

tionship so e they covered approximately 15% of the
surface of the shest.  The matrix sheet carrying the deco-
rative elements was tten passed through z bank of infra
red hoating famps which xzised the tempereture of the
sheet to0 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 iaches. The top roll contact~
ing the decorative element and the surface of the matrix
sheet iad a polished chwome surface and was hLeated to.

shown in Fig. 2. On the other hand, sheets of Teavier 75 272° £ The roll comtacting the back of the matrix sheet

3.
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was mainta’ned at a temperature zbout 195° F. The
rolls were acjusted so that the sheci, upon passing from
the roils, had 2 thickness of about 0.025 inch. The sheet
thus produced was allowed to travel with its surface in
adherent contact with the surface of the chrome roll for
approximately one-half revolstion at which point it was
stripped from the roll. The sheet was then passed over
cooling rolls to redece its temperature to zbout 100° F.
and jaminated o a bitumen impregnated felt having an
adhesive coating. Tie product was then wound onto a
collecting roll. Thke decorztive sheet preduced had a
smooth, glossy surface with the design elements, having
their original rectangular shape, firmly embedded in the
surface of tha shest to a depth of about two-thirds the
thickness of the sheet.

While cerfain equipment has been lustrated in the
drawings and described hereinabove which may be em-
ployed in the practce of this invention, it is to be under-
stood that this has been done in corder to illustrate the

practice of this invention so that an understanding thereof ¢

may bz facifitated and that other types of equipment may
be emploved for providing 2 heated ratrix sheet of poly-
vinyl compesition having numerouns sheet-form pressed-
n pieu-a distributed thereof in substaniiaily spaced rela-
tion and for pressing the pisces into the heat plasticized
matrix sheet in the manner and for the purposes bereia-
above descrived.

What is claimed Iss

1. A methcd of making a decorative and wear-tesistant
fexible surface covering for foors, walls and the like,
which comprses disposing in substantially spaced relation
on the surface of a preformed sheet of thermoplastic
polyvinyl compusitics numeroes preformed fiat pieces of
polyvinyl compusition of contrasting color, heating said
sheet to a tempucature at which said surface is readily
deformable and pressing said pieces fatwise Into said
heated sheet while said surface Is deformabie with a
smocth surface maintaiced at 2 temperature substan-
ially below the temperature of said heated sheet until
the exposed surfaces of said pieces are flush with the sur-
face cf said sheet thereby fusing said pleces to said sheet
at their interfaces therewith without substantially distort-
ing the shage of said pieces.

2. A method of making a decorative and wear-resistant
flexible smooth surface eovering for floors, walls and the
like, which comprises disposing in substantiaily spaced
relation on the surface of a preformed matrix sheet of
polyvinyl composition momaerons flat pieces of polyvinyl
corzposition whese coloration contrasts with that of said
matrix sheet and which are substantially thinzer than said
makix sheet and have an area of less than about 2%
square inches in surface arca, heating the sheet t0 a
ternperature at which said surface of szid preformed
matrix sheet is deformable and pressing szid pieces flat-
-wise into said heated sheet while said surface 1s deform-
able with a smeoth surface maintained at a temgerature
substentially telow the temperature of sald heated sheet
uritil the exposed sorfzces thereof are flush with the sur-
face of saié matrix sheet thereby fusing sald pieces to
said shect without sebstanitially distosting the shape of
said pieces to form a smooth and uniform cheet, said
pieces during said pressing step beiug at least at the ex-
posed surfaces therecf at a snbstantialiy lower tempera-
turz aad of harder comsistency than szid mairix sheet.

3. A method of making a decorative and wear-resistant
flexible smooth surface covering for fleor., walls and the
Jike, which comprises disposing ir czbstantially spaced
relation on the surface of 2 preformed saeet of polyvinyl
composition numerouns fat pieces of sheet material com-
posed cf similar polyvinyl compositior. having coloration
comtrasting with that of said sheet, Lecting said sheet and
flat pieces to a temperature at which said suiface of said
preformed sheet is deformable between zhoum: 350° F.
and about 390° F, pressing said pieces into said sheet
while s2id sarface ir deformable with a smcoth hard sor-
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4
face maintained at a temperature sibstantially below the
temperature of said heated sheet until the exposed sur-
facrs thereof are fiush with the surface of said sheet
thereby forming a smooth, uniform sheet and cooling the
rmvirmg sheet.
4. A method of making a decoratlve and wezr-resistant
flexible smooth surface covering which comprises dis-
posiag in substantially spaced relation exn the surface of

a preformed she=t of polyvinyl composifioz aumerovs

preformed fat pieces of polvvinyl 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 deformable, passing said sheet while said
surface is deformable between a first roll presenting a
hard, rigid surface maintzined at a temperatore seb-
stantiaily lower than that of said heated sheet and a second
roll comprised at least at and adiacent the surface thereof
of yieldable resilient material, said first roll contacting
said picces and pressing them into said skeet while said
sheet is supported by said second roll until the exposed
surfaces of said pieces are substantially flush with the
surface of said sheet thereby forming a smooth and
uniform sheet without daisicrting the shape of said pieces.
5. A method accerding to claim 4 wherein said sheet
is heated to a temiperature in the range from z2boui 356°
F. to about 390° F. immediately prior to passage be-
tween said rolls, said preformed flat pieces are less than
about one square inch in area, and the surface tempera-
tore of said first roll is not greater than aboui 130° F.
6. A method of making a decorative and wear-resistant
flexible smooth surface covering for floors, wails and the
like which comprises disposing in substantially spaced
rciaticni on the surface of a preformed matrix sheet of
polyvinyl compesition numnersus 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 matrix sheet with said pieces dis-
posed thereon while said surface is deformable between
a surface presented by yieldable resilient material in con-
tact with said matrix shect and a surface presented by
hard, rigid maierial that is maintained at a temperature
lower than that of said matrix shect until the surfaces of
said pieces are flush with ihe surface of said matrix sheet

_with rtasultant formation of bulges from the surface of

said matrix sheet cpposite to that into which :aid pieces
are pressed in tne places where said pieces ¢ccur, and
thereafter planiaog off said bulges to provide a composite
sheet of sabstantially uniform thickness throuzhout hav-
ing a smocth 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 syuare inch in area, said matrix sheet
is heaied to a te:rperature between about 350° F. and
360° F. immeciately prior to said pressing and said press-
ing of said matrix sheet with said pieces is effected be-
iween a roll contacting said matrix sheet that presznts a
body of elastomer on the surface thereof and a hard,
rigid, smooth surface 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 »f making a fiexible smooth surface cov-
ering for floors, walls and the like, which comprises dis-
posing on the surface of a smooth calendered polyvinyl
composition sheet a pluralitr of flat pieces of polyvinwl
composition having a higher softening temperature than
the sheet, heating the sheet and flat pieces to a tempera-
ture at which said surface is defornable and pressing the
pieces into said deformable surfice »ith a smooth hard
surface maintained at a temperature subsiantially below
the temperature of sald heaied sheet unill the exposed
surfaces of the pieces are flush with the surface of the
sheet thereby fusing the vieces to the sheet at their inter-
faces therewith withont subsiantially distorting the shape
of said pieces.
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3. A method of making 2 flexible smooth surface cov-
ering for floors, wails and the like which comprises pre-
heating a smooth calendered sheet of polyvinyl composi-
ticn to a temperature between about 256° F. asd abount
355° F., disposing on the upper surface of the preheated
sheet a plurality of flat pieces of polyvinyl composition
having celers that contrast with the color of the sheet,
heating. 3o shest with the pleces disposed thercon to 2
temperature at which szid ‘wpper surface is deformable
Letween abori 350° F. and abewt 350° F. ead pressing
the pisecs into the heated sheet while said surface is de-
formadh. ¥ passing between a hard surface soll main-
mparature substantially lower than that cf

tained 2t 2 te
the sheet znd 2 second roll wntil e exposed surfaces of
e pieces are fosh with the svrface of the sheet there-
by fusing the pleces to the sheel at their interfaces there-
with and forming a sheet heving a smeotl and vniform
surface, the rolis being disposed so that the hard sor-
face roll contacts the pieces during the pressing.

1. A methnd of making a flexible smooth surface cov-
ering for Soors, wa'l; and the like which comprises form-
ing a smeoth sheet of polyvinyl composition comprising
zbout 26 to 50 percent polyvinyl resin, about 10 to 30
percent rlasticizer and about Z0 to 70 percent pigmenis
and fillers, disposing ap e vpper surfzce of the sheata
plurality of fat pieces of similer polyviayl compositica in
colers which comirast with the cclor of the sheet and
being less then oboat two and a quarter square inches in
area 2nd 2t least oze third the thickness of e sheet, heat-
ing the sheet to a temperature at which said upper sur-
face is deformabie, possing the heated shest while said
surface s deformable between two calender rolls, ome
calender 1% haviay 2 herd surlace n-zmisined at a tem-
perature substarniially lower thar the femperature of the
sheet which contacss the piece:, ihereby pressing and
fusing the pieces so that the exposed surfaces thereof are
substantiaily fush with the surface of the sheet and fused
to the snecet af their interfaces (herewith and laminating
the saeet thus formed o a felt backing material.

11. A metsod of making s decorative and wear-re-
sistant fixible suerface covering for ficors, walls ard the
Iike, which comprises disposing in stbstantizily spaced
relatiorn on the sorface of & preformedt siweet of themmo-
plastic polyvinyl chleriic composiiicn numerous pre-
formed flat pieces of peiyviryt cnioridc composition of
contrastivg coler, heating said sheet to a temperaturz at
which said suxface is readily defomanble and pressing said
pieces fistwise inte saic heated sheet while said surface
is deformeble Wi a smooth swface mainfeined ata fzm-
perature substantiafly belows the temperature of said
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heated sheet until the exposed surfaces of said pieces
are flush with the surface of said sheet thereby fusicg
said Tieces to said cheet at their interfaces therewith
without subsiandally distorting the shape of said pieces.
12. A method of making a dccorative and wear-re-
sistant flexible siacoth su-fzce covering for floors, walls
and the like, waick comprises disposing in subsiantially
spaced relation en ¢he suiface of a preformed sheet of
polyvinyl chloiide composition numercus flat pieces of
sheet materizl compnsed of similar polyvinyl chleride
composition having coloration conirasting with that of
said sheet, heating said sheet a2nd flat pieces to a tem-
perature at which sail surface of said preformed sheet is
deformable between sbout 350° F. and about 390° F.,

5 pressing said pieces inio said sheet while said surface is

deformable with a smicoth hard surface maintained at a
temperature substantizlly below the temperature of said
Leated sheet until the expesed surfaces thereof are flush
wiih the surface of said shect thereby forming a smooth,
uniform sheet and cooliag ti.c resuliing sheet.

13. A method of making a flexible smooth svrface cov-
ering for floors, walis and the like which comprises dis-
posing on the surface of a1 smooth sheet of polyvinyl
composition a plurality of fiat pieces substantially thinner
than the sheet of similar polyvinyl composition having
colors that comtrast with the color of the sheet and
having 2 thickuess exceeding one-third the thickaess of
ihe sheet, heating the sheet to a temperature at which
said surface is deformable, the itemperature being less
than about 390° F.. passing the heated sheet while said
surface is deformablz between a hard surface roil raain-
tained at a temperarure substantially lower than that of
the sheet and a second roll thereby pressing the pieces
until the exposed suriaces thereof are substaniially flush
with the surface of 3 sheet without substantially dis-
torting the shape of szid pieces the rolls being disposed in
such a way that tke hard surface roll contacis the pieces
before he sheet is passed beiween the two rolls.

14. The method of claim i3 wherein the thickness of
the pieces is between one-third 2nd one-half the thickness
of the shect, the sheet is heated to a feraperature between

about 25¢° F. and zbout 390° F. and the hard surface

roll is mamtained at a temperature less than about
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