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METHOD AND APPARATUS FOR THE '.MANUFACTURE OF 
PRINTED ANO EMBOSSED FLOOR COVERING 

Background of the Invention 
This invention concerns a printed and embossed 

6 material, suitable for use as a floor covering and a method 
and apparatus for makinq it in a continuous process. More 
p~rticularly, it concerns a multilayered material combining a 

10 

15 

20 
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base layer, a printed layer and a wear re$istant layer, 
is embossed in register with the print. 

Reverse printed laminates have been ~ade by 

which 

laminating separate sheets of .calendered base material and a 
preprinted plastic film. Until recently, in continuous 
processes the printed desiqns h8ve been limited to random 
prints because of the difficulty of maintaining the desired 
dimensions in the preprinted plastic film, in the laminate 
and in some cases in the base material. The plastic film 
tends to stretch when it is being printed and subsequently 

dried. since it is necessary to app~y tension tc the printed 
f ilrn during lamination in order to eliminate trapped air and 
wrinkles, the printed desiqn can also be distorted during 
lamination. 

Alternatively, tiles can be ·formed in batch 
processes with designs that are in reqister to the cut tile 
by laminating preprinted plastic sheets of silk screen 
desiqns to sheets of a suitable base material. The tiles can 
then be hand clicked frcm.the sheets. The high cost of such 
a batch process 11rakes in-re9ister printed tile quite 

expensive and li•its its acceptance. 

An additional complication is imposed by the 
desirability of providin9 a textured surface by embossing the 

30 
tile. Because the embossing step can be another cause of 
distortion, some process£s are limited to embossing of a 
plastic surface layer that is inteqral with a nonplastic 
stable substrate such as asbestos or asphalt-satura~ed felt. 
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As described in u.s. Patent Nos. 4,312,686, 

4, 612, 07 4, and 4, 77 3, 959., which are incorporated herein by 

reference, the distortion~ which occur during printing and 
laminating are minimized by printing the design on a stable 
base, preferably release paper, and then transferring the 

5 printed design to a hot plastic web made continuously by an 
extruder. In the printing stage, the plastic web is 
simultaneously adhered to a carrier belt which moves the web 
through the printing, laminating and embossing stages. ~he 

carrier web supports the web durinq these steps to avoid 
distortion thereof. A stress relieved hot pla&tic film is 

10 
then laminated to the printed web to provide a protective 
wear coat. To emboss in register with the printed design, 

• 
the laminated product is first aligned by means of 
registration marks as used for aliqnment durinq embossinq. 

15 
As a result, individual tiles are cut automatically in 
register to the printed and embossed pattern. 

20 

25 

30 

35 

Althouqh the methods described in the '686, '074, 
and '959 patents are coll\Jl\ercially successful, process lines 
u~ing these methods still could be improved. one difficulty 
that may be encountered in oporating a continuous process 
line using.these methods arises when transferrinq the printed 
des.iqn to the sheet materiBl. As indicated above, at the 

same time the sheet material is adhered to the carrier belt. 
Simultaneous printinq and adherinq of the sheet material 
sometimes produces back-calenderinq, or the bunching up of 
the web material, at the printing sta9e resultinCJ in smearing 
and elongation of the design. 

Summary of the Invention 
We have devised an i~proved process suitable for 

continuoµsly producing tiles in which an embossed design is 
in register vith the tile. The improved process generally 
follovs the steps disclosed in the '686 and .'074 patents with 
the addition, however, Of a Separate step adhering the 
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-------- ··- -------·-----·--·-·-------------

r • W091/06427 PCT/US90/06260 

·3-

plastic web to the carrier belt prior to the printing stage. 
ln accordance with this process, a hot plas~ic material is 
f onned into a continuous layer or web supported by a 
continuously moving support belt. A desiqn which is printed 
on a stable base, preferably release paper, is then 

6 transferred to the plastic web. A wear coat is then 
laminated onto the printed ~eb and this laminate is embossed 
usinq a conventional engraved roll having raised sections 
which are images of the printed design. Distortions in the 
finished product are minimize~ by adhering and supporting the 

10 plastic web on a belt which is not an integral part of the 
finished product and by maneuvering the belt to control the 
plastic web. 

~n accordance with the present invention, 
distortions in the printing process are minimized by adhering 

15 the plastic web to the carrier belt prior to the printing 
stage. By adhering the web to the support belt in a separate 
stage, it is possible to operate the rolls of the printing 
process at much lower pressures, thereby eliminating any back 
calendarinq at the printing staqe and avoiding the 

20 distortions in _the printed desiqn that are attendant thereto. 

Brief Description of the Drawings 
These and other objects, features and advantages of 

ou~ invention will ~e more readily apparent from the 
25 followinq detailed description of a preferred embodiment of 

the invention in which: 
· FIC. l is a block diagram illustrating the major 

steps followed in the practice of our invention: 
FICS. 2A and 2B are partial schematic diagrams of a 

30 preferred embodiment of apparatus used in the practice of our 
invention: 

35 

FlG. 3 is a cross-section of a base web used in the 
practice of our invention; 
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FI G. 4 is a cross-section of a base web after a 
print layer has been transferred to it in accordance with our 
invention: 

FIG. s is a cross-section of the base web after a 
vinyl film has been laminated over the print layer; 

s FXG. 6 is a view of an elnl>ossing roll used in the 
practice of our invention; 

FIG. 7 is a cross-section of the base web, print 
layer and vinyl film after it has been eJllbossed in reqister 
with the print by the embossing ro11 of FIG. 61 and 

10 FIG. 8 is a plan view of a tile which has been 
embossed in reqister with the print using the embossing roll 
of FIG. 6. 

·oescription of the Preferred Embodiments 
tS FICS. 1, 2A and 2B illustrate a preferred method 

and apparatus for practicing our invention to make a so1id 
vinyl tile on which a decorative layer of print has been 
embossed in register wit~ the print. Substantial portions of 
this method and apparatus are similar to those described in 

20 the '686, '074 and '959 patents. cross-sectional and plan 
views of the finished tile are shown in FIGS. 7 and a·. 

As shown in FIG. 1, the major steps followed in 
making such a tile comprise: forming a continuous web of 
vinyl, adhering this web to a carrier belt, transfer printing 

25 on the w~b, laminating a protective wear coat over. the print 
to form a composite, el'l11::1ossing the composite in register with 
the print, and tile cutting in register with the print. In 
accordance with the invention, the composite is etnbossed in 
register with the print while maintaining proper tension in 

30 the web as it is fed into the embossing roll. Preferably, 
the embossed laminate is partially annealed before cutting; 
and further annealing is performed on the tiles after they 
are cut. Infrared beating is used to raise the web and the 

35 
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wear coat to appropriate temperatures for adhering, 
laminating, and pre-annealing. Final annealinq is 
accomplished in a hot air oven. 

The specific teniperatures for perfor.minq the 
various step of the process described below will be apparent 

5 to those skilled in the art from the teachinq of the 1 959 
patent. 

Specific apparatus for performinq the.steps of FIG 

l is shown in FIGS. 2A and 2B. A continuous base web of 
vinyl is prepared by blending its constituents in blenders 2 

10 and supplyinq the mix to a continuous mixer 22. Hot plastic 
from mixer 22 is continuously supplied to a calender 30 

COll\prising a pair of rolls 32, 34 which produces a continuou 
hot plastic base web 10 having a surface smooth enouqh to 
receive a layer of print. As is known in the art, a doctor 

15 knife (not shown) may be used to separate base web 10 fro~ 

the calender rolls. A cross-section of a portion of base we 
10 as it.leaves the calender rolls is depicted in FIG. 3. 
The thickness of this cross-section typically ranges from 
about 30·to 120 mils (0.75 to 3 mm.). The width of this 

20 cross-section is about 14 inches (35 cm.) Other dimensions, 
however, •ay be used in 'th7 practice of the invention. 

· As described in the '686 patent, hot plastic web 1 
flows continuously onto a moving carrier belt 40 which is 
made of a material such that the web will adhere to the belt 

25 when the web is hot, but can be removed.from it when the web 
is cool. Typically, such a carrier belt is made of woven 
fiberqlass impregnated with a silicone elastomer. carrier 
belt 40 moves base web 10 through the adhering, printing, 

· laminating and embossing stages, supporting the web during 
30 these steps. The belt is driven by a drive roll 46 that is 

driven by means ot a conventional line shaft 48. To avoid 
distortinq the plastic web and the desiqn printed thereon, 
the web is quided and aligned by adjusting the carrier belt 

35 
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speed sensor 44 is used to control the speed of the carrier 
belt so that the hot plastic web leaves calender rolls J2, 34 
at a constant speed. 

As the web moves away from calendar 30, it is 
heated to the temper~ture required to adhere the web to the 

5 carrier belt. A first infrared heater so heats web 10 

directly; and a second infrared heater 52 heats carrier belt 
40 which, in turn, heats web io. 

Next, the web enters an adherinq station 60 where 
web 10 is adhered to carrier belt 40 prior to the printinq 

10 sta9e. As described above, belt 40 is made of a ~aterial 
such that the web will adhere to the belt uhen hot·. but can 

be removed from the belt when cooled. 
The heated web is fed along belt 40 through a 

second calendar formed by adhering rolls 66, 67 which apply 

15 about BO psi pressure to web 10 and belt 40 as they passed 

therethrough. As a result, web 10 is pressed and.adhered to 
carrier belt 40. In practicing our invention we have found 
it useful to cool roll 66 to prevent the roll front sticking 

to web 10. 

20 

25 

Adherinq the veb to the carrier belt prior to the 
printing stage eliminates the problem of back-calendering 
previously associated with that stage. Back-calendering is 
generally encountered where heavy qauqes are passed throuqh 

rollers. By adherin9 the web to the carrier belt, the 
lateral and transverse bunching of the veb is eliminated so 
that the web does not become distorted during the printing 
stage. As a result, production line throughput is greatly 
increased and product quality is also i~proved. 

Next, the web enters a transfer printing station 
180 that transfers a layer of print from a preprinted release 

30 
paper 162 to web 10. The print layer can form any kind of 
desi9n. For high-volume commercial production of tiles the 

35 
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design is prefera~ly one that pe:t'lflits tiles to be cut with 
the aesiqn centered ih the tile so that it is·in register 

with the edges of the til~. 
Transfer printing station 180 comprises transfer 

rolls 186, 188, a supply roll 184, a paper quide 183, rollers 

5 185, 189, a strip plate 187 and take up r~ll 190. The 

preprinted paper is fed fro~ supply roll 184, through paper 
guide 183, over roller 185 and through transfer rolls l8G, 
188. Thereafter, the preprinted paper is wound around an 
edge of strip plate 1S7 before passing over roller 189 to 

10 takeup roll 190. Since rolls 66, 67 in the previous staqe 
have already adhered the web to the support belt, there is no 
need to operate, print transfer rolls 186, 188 at comparable 
pressures; and we have found that satisfactory transfer 
printing is achieved when the rolls are operated at pressures 

15 of about 20 psi. Because a relatively low pressure is 
exerted by the transfer rolls, it also is not necessary to 
cool rolls 186, 18i. 

20 

To ensure proper alignment of the printed paper 
in a transverse direction, an edge guidance system (not 
shown) is used. Moreover, to permit splicinq of rolls of 
preprinted paper it is preferable to use conventional 
splicing equipment (not shown) including an unwind roll 
stand, a splice table and a compensator that allows ti~e to 
splice the printed design in register. 

To transfer the layer of print from the release 
25 

paper, paper 182 passes tht-ou9h paper 9uide 183 which aligns 

30 

35 

the preprinted paper with the plastic web. Illustratively, 
pape~ guide 183 is a Fife edge guide~ Paper 182, web ·10 and 

• 
carrier belt 40 pass through the nip formed by rolls 186, 
188; and the paper is then separated from the web by strip 
plate 187 advantageously positioned at the.point of 
separation of paper 182 from web 10. Takeup roll 190 can be 
provided with suitable tension control devices. A cross­
section of the printed web depictinq base web 10 And a print 
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layer 12 is sho~n in FIG. 4. This cross-section is not to 
scale because the thickness of the print layer is quite small 
(0.0025 to 0.025 mm.) co~pa~ed to the o.75 to_J mm. thickness 
of base web 10. 

The printed web is then heated indirectly by an 

5 infra red heater 72 that heats the underside of carrier belt 
40. The web is next fed into a laminating station BO where a 
web 82 of vinyl film is laminated to the printed side of web 
10 to provide a protective wear coat. Laminatinq station so 
comprises a heated rotating drum BJ, an upper ~igh intensity 

10 
infrared heater 93, a ~eb guide 89, a supply roll 86, and 
rollers 87, BB, 91 and 92. In addition, the station 
preferably includes conventional splicing equipment (not 
shown) including an unwind roll stand, a hot splicer and a 
compensating device which allows time to splice the film. 

15 

20 

25 

30 

35 

Drum 83 is driven by line shaft 48 which is coupled 
to the drum by means of ~ speed control 85 such as a Speeon 
(Rez. T.M.) speed control manufactured by Fairchild Hiller. 
As described in the '074 ana '959 patents, the speed control 
es requlates the speed ot the drum relative to that of the 
embossing roll and backup roll. 

Supply roll 86 provides a continuous web 82 of 
preformed vinyl film. Typically, the vinyl film is from 3 to 

12 mils (0.075 to 0.3 mm) in thickness. 
Web 82 passes through web guide 89 which moves web 

e 2 in a transverse direction so. that web 82 . is in re.9ister 
with the printed web. Illustratively, web guide 89 is a Fife 
edge guide. Web 82, the printed web and carrier belt 40 pass 
through the nip formed by rotating drum BJ and roller 91: and 
web 82·is pressad and laminated by drum 83 onto the printed 
veb. These webs adhere to carrier belt 40 and strip away 
from rotating drum BJ at roller 92 and pass on carrier belt 
40 under heater 93. Infrared heater 93 heats the vinyl film 
and, therefore, the printed web. For the films used in the 
practice of the preferred embodiment ot the invention; the 

" 
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temperature of web 82 is raised by infrared heater 93 with 
the result that the vinyl film is stress relieved and forms a 

composite 16 in which print layer 12 is located between webs 

82 and 10. A cross-sectioh of composite 16 showing vinyl 

wear coat e2 over print layer 12 is shown in FIG. 5. 
The carrie.r belt then mov"es the composite to an 

elU.bassing station 110. This station comprises an embossing 

roll 112, a rubber backup roll 113, and means for transverse 
and longitudinal positioning of the laminated web. As shown 

in FIG. 6, embossing roll 112 is an engraved or etched steel 

10 
or copper roll havin9 areas 122 that are raised above other 
areas 123 on the roll. Typically the di!terence in height 
between areas 122 and 123 avera9es about 6 to 14 mils (0.15 
to 0.35 mm.). Preferably, areas 122 constitute an image of 
the desiqn that is transfer printed onto the base web. Both 

15 the embossin9 roll and the backup roll are water cooled. 

20 

25 

30 

35 

The positioninq means includes two electric eyes 

115, 116, a speed control means 111 and a positioning roll 

118. Backup roll 113 is driven directly by line shaft 48 so 
that its surface speed is the same as that of drive rolls 46. 

Embossing roll 112 is also driven by line shaft 48 but its 
speed is controlled by speed control.means 117. ~he electric 

eyes sense registration marks ~hich are printed on the web 

along vith the·printed design. Electric eye 115 controls 
positioning roll llS which guides composite 16 in the 
transverse direction so that the embossir.~ roll.areas 122 are 
in register vith the i~ages on the printed ~eb. Electric eye 
116 is connected to speed control 117 and controls the phase 
of the embossing roll so that embossing roll areas 122 are in 
register in the longitudinal direction with the printed 

pattern on.the web. Specific apparatus for producing 
transverse and longitudinal registration with the e~bossin9 
roll include a Fife photoelectric line control and a Bobst 
Champlain reqistron control, respecti~ely. Numerous other 
devices will be apparent to those skilled in the art. 

This Sheet Has Been Replaced 

I \lllllt \lllll llll Ill lllt 
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· The outer surface of embossing roll 112 is cooled 
directly by a vater spray 119, and this spray also cools the 

upper surface of composite 16. Water spray 119 cools and 

sets composite 16 to such a deqree that stretching of 
composite 16 by rolls 112 and 113 is minimized. Applying 

5 water to roll 112 before composite 16 makes contact reduces 
the likelihood that composite 16 will adhere to roll 112. 
composite 16 and belt 40 pass through the nip defined by 
embossing roll 112 and backup roll llJ; and raised areas 122 
of the elnbossing roll f orrn ccrrespondinq depressions in the 
composite. A cross section of an embossed composite lB as 

10 
formed·by this step is shown in FIG. i and a plan view in 
FIG. a. 

We ha~e fcund it advantageous to control the 
surface speed of rotatinq drum SJ relative to that of 

15 
embossinq roll 112 and backup roll 113 so that the surface 

speed of drum 83 is about 98 to 99t of that of rolls 112 and 

llJ and preferably is about 98.2%. Advantageously, this 

speed relation can be maintained by settinq speed control 85 
so that its output rotational shaft speed is in the ranqe of 
98 to 99% of its input rotational shaft spee~ which is the 

20 

25 

30 

35 

same rotational speed as that of line shaft.48. With this 

speed relationship, ue have found that appropriate tension is 
produced in composite 16 so that the composite does not 
become d~storted either by bunching up, vhich causes .lateral 
expansion in the direction transverse to the direction of 
travel of the web, er by stretchinq in the direction which is 
the same ~s the direction of travel of the web. As a result, 
production line throughput is greatly increased and product 
quality is also improved. 

After passing throuqh the nip formed by rolls 112 
and 113, embossed composite 18 is cooled to a low enough 
temperature that the embossed com~osite 18 can be stripped 
from silicone carrier belt 40. Preferably, this cooling 
operation is accomplished by "immersing composite 18 and belt 

• This Sheet Has Been Rei>laced 
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40 in a water bath 125. This step permits accurate 

temperature control during all seasons. Excess water is then 
removed from the web by a high velocity air knife 124; and 

the em.bossed web is stripped from carrier belt ~O-
At this point the carrier belt 40 reverses 

5 direction. The embossed web, however, moves onto a conveyor 
belt 130 which carries it through a pre-annealinq station 132 
which partially removes the strains imparted by laminatinq 
and embossing. After pre-annealing, the embossed web is 
cooled. It then enters a tile cutting station 140 where it 
is aliqned and cut into ti'les in register with the pattern 

10 

1S 

20 

25 

printed on the web. Tile cutting station 140 comprises a 
tile cutter 142, electric eyes 144, 145, and equipment 
responsive to signals from the electric eyes for aligning the 
web in the transverse and longitudinal directions. 

Specific apparatus for aliqnin9 embossed composite 
18 will be apparent to those skilled in the art from the 

teaching of Barchi et al.'s u.s. Patent No. 3,465,384, 
entitled "Apparatus tor 'Registration of Plastic Web", which 
is incorporated herein by reference. As disclosed in that 
patent, a plastic web 6 is fed on a conveyor belt 28 into a 
tile cutter 36. Photocells 32, 34 are used to 

plastic web 
the lateral 

maintain the 
by driving a 
position of 

desired transverse position of the 
reversible motor 128 that controls 

conveyor 28. The photocells sense the lateral posit~on of 
the plastic web by sensing a continuous longitudinal stripe 
92 that is embossed in the plastic web at the same time as a 
desi9n is embossed in the remainder of the web. In like 
fashion in the present invention. electric eyes 144, 145 
sense registration marks that are printed on the web alonq 

30 
with the printed desiqn. Adv~nta9eously these registration 
marks can be the same as those used to align the veb at the 
embossinq station. Numerous closed loop feedback systems for 
control of both lateral and longitudinal position of the web 
will be apparent. 

35 
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The tiles. are cut so that they are slightly 
oversize. They are th~n annealed in an annealinq oven 150 tc 
shrink them to their proper size. Finally they a~e cooled to 
ambient temperature and packaged for shipment. Scrap fro~ 
the tile cutt"ing operation is fed to a qranulator 160 and 

5 returned to blenders 20 for further use. 
suitable formulations for base ~eb 10, release 

paper 182 and vinyl film 92 are set forth in the above 
referenced '686 patent. Preferably the base we~ is fonned of 
a vinyl composition comprisinq a minor portion of plasticized 

10 vinyl chloride polymer, and/or vinyl acetate copolymer, 
containing at least BO% vinyl chloride, uniformly mixed with 
a major proportion ot mineral ~iller, said minor portion 
constituting about 16 to i5% by weight of the colnposition and 
said ~ajar portion constituting about 75 to 84% by Yei9ht cf 

15 the composition. 

20 

25 

30 

35 

As vill be apparent, many of the individual pieces 
of apparatus used in practieinq our invention are 
conventional. Extrusion equipment, heaters, adhering 
stations, printing stations, laminatin9 stations, embossing 
stations, die cut~ing equipment and aligning apparatus are 
old. However, the combination of this equipment to produce 
tile that is embossed in register with print on a continuous 
basis, at a high output rate and yielding a high percentage 
of usable tile is new. 

While the invention has been described in 
conjunction with specific embodiments, it is evident that 
numerous alternatives, modifications, and variations will be 
apparent tc those skilled in the art in liqht of the 
foregoing description. 

--··-------. 
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What is Claimed is: 
l. Apparatus for making, on a cont~nuous basis, a 

composite vinyl tile comprising: 
means for f ormin9 a continuous base web on a 

moving support surface, said web beinq formed from a vinyl 

5 composition, said moving surface being made of a material 

such that the base web will adhere to the surface when the 
. web is hot but can be removed from it when the web is cooled, 

means for raisinq the temperature of said web, 
means for adherin9 said continuous base ~eb to 

10 
said moving surface, 

15 

means downstream of said adhering means for 

transferring a printed design from a preprinted stable 

carrier sheet to the continuous basa web which has been 

se~ured to said moving surface by said adhering means, said 

printed design beinq formed by a vinyl material compatible 

with said base web, said printed design includinq a first 
portion which constitutes a decorative desiqn for the 
finished product and a second portion which provides 
registration indicia for use in the manufacture thereof, 

means_ for laminating a clear plastic wear 
20 

layer over the printed desi;n on the base web, 
means for aliqning the web, after the base web 

is laminated, by means of the printed registration indicia so 

that the web is aligned with ~ embossing roll in both the 
direction transverse to the direction of travel of the web 

25 . h 1 . . . and the direction t at s the same as the direction of travel 

30 

35 

of the web, 

means for mechanically embossinq the printed 

side of the base web with depressions in registration with 
the printed decorative design, 

means for cooling the base web, 
~eans tor stripping the cooled web from the 

111oving surface, 
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means for aliqning the web by means of the 
printed registration indi.cia so that the web is aligned with 
a cutting tool in both the direction transverse to the 
direction of travel of the web and the direction that is the 
same as the direction of travel of the web, and 

means tor cutting the base web into tiles so 
that the decorative design is in register with the edges of 
the tile. 

2. The apparatus of claim l wherein the adhering 

10 
means comprise a pair of oppositely rotating adhering rolls 
forming a calender. 

3. The apparatus of claim l further comprising 
means for coolinq the web with water prior to mechanical 

15 
embossing so that stretching of the web by the embossing roll 
'Will not occur. 

4. 

been stripped 
20 

The apparatus of claim 1 further comprising: 
means for pre-annealinq the veb after it has 

from the moving surface, and 
means for cooling the pre-annealed web before 

it is cut. 

s. The apparatus of claim 1 further compr~sing a 
rotating drum for applying the Year layer to the base web, 

25 
the surface speed of said drum being less than that at which 
the base web is driven through the embossing means. 

6. The apparatus of claim S wherein the surface · 
speed of the rotating drum is approximately 98 to 99% of that 

30 
at which the base web is driven. 

35 
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7. The apparatus of claim 5 wherein the embossing 
means comprises a backup roll and an embossing roll and the 
apparatus further comprises a rotatinq drum for applying the 

wear layer to the base web, the surface speed ot said drum 
beinq less than the surface speed of said backup roll. 

&. The apparatus of clailn 7 wherein the surf ace 
speed of the rotating drum is approxilnately 98 to 99\ of the 
surf ace SJ:>eed of the backup roll A 

9. The apparatus of claim l further comprising 
~eans for continuously controlling the speed of the 
continuously ltlovin9 base web in the laminating step relative 
to the speed of the continuously movinq base web in the 
embossing step in order to maintain proper web tension so 

15 that the ~eb does not expand laterally in the direction 
transverse to the direction of travel of the web or stretch 
in the same direction as the direction of travel of the web. 

lO. The apparatus cf claim l wherein the tiles are 

20 
cut oversi~ed and are shrunken to their proper size durin9 
annealing. 

11. The apparatus of claim l wherein the plastic 
base Yeb is formed from a vinyl composition comprisi~q a 
minor portion of plastici~ed vinyl chloride polymer, and/or 

25 
vinyl acetate copolymer, containing at least BO\ vinyl 
chloride, uniformly mixed with a major proportion of ~ineral 
tiller, said minor portion constituting about 16 to 25t by 

weight of the composition and said majo~ portion constituting 

30 
about 75 to 84\ by weight of the composition. 

35 

12. A method of makinq, o~ a continuous basis, a 

composite vinyl tile comprising the 'steps of: 
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f ormin9 a continuous base web on a 
continuously moving support surface traveling in a , 
substantially horizontal direction, said web being 
formed from a vinyl composition, said movinq surface 
being made of a·material such that the base web will 
adhere to the surf ace when the web is hot but can be 
removed trom it when the veb is cooled, 

heating said base web, 
adherinq said heated continuous base web to 

said moving surface, 
transferring a printed desiqn from a pre­

printed stable carrier sheet to a surface of the 
continuous base web after the base web has been 
secured to said moving surface, said printed.desi9n 
being fonued by a vinyl material compatible with 
said base web, said printed design including a first 
portion which constitutes a decorativQ desiqn for . 
the composite vinyl tile and a second portion which 
provides reqistration indicia for use in 
manufacturinq thereof, 

laminating a clear plastic ~ear layer over the 
printed design on the base web, 

after the base web is laminated, aligning the 
web by means of the printed registration inQicia so 
that the veb is ali9ned with an embossing roll in 
both a direction transverse to the direction of 
travel of the web and a direction that is the same 
as the direction of travel of the web, 

mechanically embossinq the printed surface of 
the base web with depressions in reqistration with 
the printed decorative desi9n, 

after the base web is embossed, coolinq the 
base web, 

strippinq the cooled web from the moving 
surface, 

• 



W091106427 PCT/US90/06260 

5 

10 

15 

20 

25 

30 

35 

-17-
\ \11111\ ltllll 1111\ \11\111 lllt 

* C L M S * 

after stripping the base web from the moving 
surface, aliqninq the web by means of the printed 
registration.indicia so that the web is aligned wit 
a cutting tool in both the direction transverse to 
the direction of travel of the web and the direetio 
that is the same as the direction o! travel of the 
web, and 

after aliqninq the web, cuttinq the base web 
into discrete tiles so that the decorativ~ design i 
in register with the edges of the tiles. 

13. The method o; claim 12 wherein the step of 
adhering said heated continuous base web to said moving 
surf ace comprises passing said web and said surf ace through 
calender so that bunching of said web during the transfer of 
said printed desiqn will not occur. 

14. T~e method of claim 12 further comprising the 
step of cooling the web with water prior to mechanical 
embossing so that stretchinq of the web by the embossinq rol 
l.'ill not occur. 

steps of: 
15. The methoO of claim 12 further comprising the 

pre-annealing the web after it has been 
stripped ~ro~ the =ovinq surface, and 

cooling the pre-annealed web before it is cut 

16. The method of claim 12 wherein the tiles are 
cut oversized and are shrunken to their proper size by 
annealing. 
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17. The ~e~hod of claim 12 wherein the wear layer 

is applied to the base· web by a rotatinq drum whose surface 

speed it less than that at which the oase web is driven 

during the embossing step. 

18. The·method ot claim 17 wherein the surface 

speed of the rotating drum is approximately 98 to 99t of that 

at which the base web is driven during embossing. 

19. The lnethod of claim 12 further comprising the 

10 step of continuously controlling the speed of the 

ccntinucusly moving base web in the laminatinq step relative 

to the speed of the continuously moving base web in the 

embossing step in order to maintain proper web tension so 

that the web does not expand laterally in the direction 

15 transverse to the direction of travel of the web or stretch 

in the same direction as the direction of travel of the web. 

20 

25 

30 

35 

20. The method of claim 12 wherein said plastic 

base web is formed. from a vinyl composition ·comprising a 

minor portion of plasticized vinyl chloride polymer, and/or 

vinyl acetate copolymer, containing at least eot vinyl 
chloride, unifonnly mixed with a major proportion ot mineral 

filler, said minor portion constitutinq about 16 to 25\ by 

veiqht of the composition and said major portion constituting 

about 15 to a4i by weight of the composition. 

<: t Has Been Replaced . 

Th\\il~ \~\\\\I\ . 
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21. The apparatus of claim 2 wherein the means fo 
transferring a printed desiqn from a preprinted stable carri 
sheet to.the continuous base web comprises a pair of print 
transfer rolls forming a nip, and wherein the pressure appli 
by said rotating adherinq rolls to said continuous base web 

5 ana said moving surf ace as they pass through the calendar 
formed thereby is higher than the pre~sure applied by said 
print transfer rolls to said continuous base web, said 
preprinted carrier sheet and said moving surf ace as they pas 
through the nip formed thereby. 

10 

1& 
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22. The apparatus of claim 21 wherein the ratio o 
pressure applied by said rotatinq adhering rolls to the 
pressure applied by said print transfer rolls is appro~imate 
4:1. 

23. The apparatus of claim 22 wherein said rotati 
adhering rolls apply approximately so psi pressure to said 
continuous base web and said moving surface as they pass 
throuqh the calendar f orined thereby and said print transfer 
rolls apply approximately 20 psi pressure to said continuouE 
base web, said preprinted carrier sheet and said moving 
surface as tbey pass through tbe nip formed thereby. 

24. The method of claim 13, wherein the step of 
transferring· a printed design from· a preprinted stable carr; 
sheet to a ·surface of the continuous base web comprises 
passing said web, said carrier sheet and said moving surfacf 
through a nip, and wherein the pressure applied by passing 
said web and said movinq surface through said calendar is 
hig~er than the pressure applied by passing said web, said 
surface and said carrier sheet through said nip. 

25. The method of claim 24 wherein the ratio of 
pressure applied to said base web and said movinq surf ace b! 
passing them through said calendar to the p~essure applied 1 

said web, said carrier sheet and said surface by passing tht 

through said nip is approximat2ly 4:1. 
-·--·-
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26. The •ethod of claim 25 wherein the pressure 

applied to said web and said surface by passing them through 
said calendar is appro~imately 80 psi and the pressure appliec 
to said web, said carrier sheet and said moving surface as 

they pass through the nip is approximately 20 psi. 

,, 


