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1. 

23,910 
METHOD AND APPARATUS FOR PRODUCING 

TEXTURED ELMS 

Leland H. Smith and Frank M. Smith, Greavile, N.Y., 
assignors to Decora Corporation, F. Edward, N.Y., a 
corporation of New York 

Original No. 2,660,757, dated December 1, 1953, Serial 
No. 193,639, November 2, 1950. Application for re 
issue July 14, 1954, Serial No. 443,452 

11. Claims. C. 18-19) 
Metter enclosed in heavy brackets, appears is the 

original patent but forms no part of this reiss 3. 
tion matter printed in italics indicates the additions Enade 
by reissue. 

It is the object of this invention to provide a method 
and apparatus for forming an initially smooth, homoge 
neous plastic film or web having a three-dimensional, two 
sided, textired finish of any desired caliper, and to do 
this without substantial shrinkage of overal dimensions 
and without substantial decrease of strength. 
As is well known, plastic films now are used for a great 

many purposes as a substitute for textiles, as in raincoats, 
shower curtains, drapes, etc., and such fins have Euany 
advantages for such purposes. The industry has long 
sought for some means of giving plastic films a texture 
comparable to that of textiles. Until the present inven 
tion, all of such efforts have involved one form or ar 
other of embossing operation, in which the embossing is 
secured primarily by pressure. The results have been ex 
tremely limited in effect, have been impractical except for 
very light impressions on high or heavy caliper films, and 
all prior art treatments for the purpose of producing tex 
ture have resulted in an extreme loss of strength. al 
A further disadvantage in the prior art methods is that 

there is a considerable investment tied up in eached or 
knurled rolls and in order to secure a charge of patteria, 
it has been necessary to etch or knurl a new roll. The 
present invention provides an infinite variety of patterns 
at very low cost and the change fron one pattern to 
another may be made easily and quickly. 

Another feature of the present invention is that while 
all manner of textured effects may be had, the caliper of 
the sheet remains substantially unchanged and, Enoreover, 
one side of the sheet is distinctly complementary of the 
other, so that both sides look substantially alike. As used 
herein the word "textured" means not only similar to tex 
tiles but includes any three-dimensional pattern. 
The invention in all its aspects will be better inderstood 

from the following detailed description taken in connec 
tion with the annexed drawings, in which: 

Figure 1 is a schematic elevation view of the apparatus 
used to practice the invention; 

Figure 2 is a section on the line 2-2 of Figure ; 
Figure 3 is a section on the line 3-3 of Figure 1; 
Figure 4 is a schematic section illustrating how a variety 

of different effects may be secured; 
Figure 5 is a plan view in perspective of a sheet of the 

finished material; 
Figure 6 represents a section taken on either of the lines 

6-6 of Figure 5; 
Figure 7 is a cross-sectional view illustrating another 

form of apparatus for carrying out the improved method; 
Figure 8 is a section on the line 88 of Figure 7; and 
Figure 9 is a diagrammatic view illustrating the pseu 

matic circuit of the machine. 
Referring now to Figure 1 there is shown a foraminous, 

endless belt 10 preferably formed of wire mesh. At the 
leading end it passes over a roll i2, then over a guide 
roll 4 and then over a suction box. 16. having a suction 
connection 18. Table rolls 20 are mounted within the 
box 16 to support the belt 10 against the effect of the suc 
tion. At the handling end of the suction box and outside 
the box are a few more table rolls 22. The belt then 
passes over a guide roll 24 and around a roll 26 whence it 
returns to the roll 12. A web of plastic material 30 is 
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fed for a supply roll 32 and passes under a guide rol 
34 inac contact with the belt it. At the opposite end 
of the machine the web 30 passes under a guide roll 36 
and is Wound up or otherwise disposed of in reel 38. 
A radiant heating member 40 nounted so as to be raised 
or lowered and having its temperature thermostat con 
troiled is mounted above approximately the leading half 
of the suction box i6. A pair of belts 42 having side 
beads 4 are mounted at each margin of the belt 6. The 
beads 44 pass through grooves 46 in the rolls 12, 14, 24 
and 26 and at the sides of suction box 16 bear on rods 
33. The belts 42 have flanges 50 which bear on the 
Eargins of the balt it and act as vacuum seals. 
Considered as endless belts, the upper surface of the 

deckie straps is higher than the surface of the beit 10 and 
accordingly, if driven with the beit 10, there would be a 
certain amount of creep between the deckle straps and the 
belt it. To overcome this, the deckie straps at each end 
of the machine are separated from the belt 10 and pass 
over guide rolls 29, 27 and 33. A Reeves drive (not 
show a drives the roll 33 from the roll 26 and permits an 
adjustment to be made to equalize the actual surface 
speeds of the deckie straps and the belt 10. 
As the plastic web 30 passes over the suction box 16 

it is drawn into perfect conformity with the belt 10. The 
heater member 46 is regulated as to temperature and the 
linea speed of the belt 10 so as to soften the plastic. As 
the wet 30 passes out fron under the heater 40 it is still 
held in shape, that is, in conformity with the belt to by 
the prolongation of the suction box. 6 and during its 
passage over the remainder of the suction box it cools 
below its temperature of plasticity. A plurality of air jets 
2 are mounted above the trailing end of the belt 10 and 
are supplied with refrigerated air by means of the pneu 
matic circuit illustrated in Figure 9. The cooling of the 
film while firmly held in conformity with the belt (and 
whether air jets are used or not) has the effect of destroy 
ing piastic memory, particularl" since the heating has been 
carried out altost to molten condition. 

Assuining, as will usually be the case, that belt 10 is 
a woven wire mesh, the web 30 as it leaves the machine 
will retain a perfect impression of the surface of the belt 
19. If other patterns are desired, a second, specially pat 
terned belt may be superimposed on the belt 10. Such 
an arrangenhent is shown in Figure 4 in which a specially 
patterned belt 60 is superimposed on the belt 10 and 
underies she plastic web 3.0 which will take an impression 
from the enber 60. 

nevitably there will have to be a joint of some sort 
joining the ends of the beit 10 and this will leave equally 
spaced arcs on the finished web. These finished webs 
are sold in lengths of fifty to seventy-five yards. Ac 
cordingly it is desirable to be able to produce such lengths 
without any intermediate occurrence of the joint marks but 
it is not always practical to provide a wire of any sitch 
length. To meet this problem, the requisite length of pat 
terned fabric is set up in a supply roll 31 and fed 
between the film 30 and the wire 10 and is rewound 
on a roll 25 at the opposite end. The roll 31 is re 
plenished by moving roll 25 back to that position when 
ever it is desired to start a new length. 

In Figure 5 and Figure 6, the web 3.0 is shown as having 
multiple projections 62 which are formed approximately 
equia on both sides of a medium line. It is further to be 
oted that the caliper of the web on any line normal to the 

surface of the sheet is substantially uniform. It is this 
characteristic which maintains the strength of the tex 
tured web substantially unimpaired over the strength of the 
original, untextured web. This is what is meant by three 
dimensional, two-sided, textured finish. 

Referring now to Figures 7 and 8, there is shown a 
drum 100 which by means of spiders 102 is rotatably 
mounted on the fixed hollow shaft 104. The drum has a 
foraminous surface 106 supported on ribs 108 and annuli 

10. This construction is conventional in pulp washers. 
An arcuate suction box 12 underlies most of the drum 
surface. A web 14 is fed over a guide roil 16 at the 
leading end of the suction box 12 and is removed over 
a guide roll 118 at the opposite end of the suction box 
12, A duct 120 connects the suction box 112 with the 

interior of the hollow shaft 104 through which a vacuum 
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is drawn. An arcuate heating element 22 is provided 
to overlie the leading portion of the suction box while 
cooling nozzles 124 are provided at intervals arold the 
remaining surface of the drum. 
The action in principle is precisely similar to that of 

the apparatus illustrated in Figure except that deckie 
straps are not necessary. Clearly enough, in order to 
avoid joint marks an arrangement similar to the roi is 3A 
and 25 may be used if desired. Surprisingly enough, even 
when formed on a cylindrical surface such as the forami 
nous surface 106 of the drum 100, the resultant textured 
web has no more tendency to curl that when formed in 
the flat surface defined by the belt 10 of Figure . 

In Figure 9 there is shown a suction box. 20 corre 
sponding either to the arcuate box. 52 of Figures 7 and 8 
or the rectangular box. 6 of Figure 1. A line 262 coin 
nects the box 200 to the suction side of a compressor 
204. There is always substantial leakage at the sides and 
ends of the suction area so that a substantial quantity 
of air must be handled. From the discharge side of the 
compressor 204 a line 206 takes the compressed air to a 
cooler 208 whence a line 210 takes the compressed air to 
nozzles 212 which correspond either to the nozzles 22 of 
Figure or the nozzles 124 of Figure 7. The air expand 
ing as it leaves the nozzles has a distinct refrigerating 
ift and greatly accelerates the cooling of the piastic 
Very special effects can be obtained by feeding piastic 

scrap onto the surface of the belt as it moves Elder 
the heater 40. It has been found that at the temperatures 
involved such scrap will make a weld to the film 3 so 
that effects in the nature of pile fabric can be secured. 
The article produced by this invention is disclosed aid 

claimed in our copending application Serial No. 193,640, 
filed of even date herewith and entitled: "Eee-Di 
mensional, Two-Sided, Textured Finn.’ 
While certain specific embodiments have been disclosed 

herein, it is not intended to limit this inventio to the 
precise details disclosed but only as set forth in the sub 
joined claims which are to be broadly construcd. 
We claim: 
1. A method of providing continuous smooth, ao 

mogeneous plastic films with a three-dimensional, two 
sided textured finish comprising: advancing a length of 
smooth film over a foraminous, patterned surface; ad 
vancing said surface at the same rate as said fina; apply 
ing vacuum to the underside of said surface to draw the 
film into conformity therewith while simultaneously heat 
ing said film to the temperature of plasticity; ther cooling 
the film to well below the temperature of plasticity while : 
retaining said vacuum; then releasing said vacuum and 
separating the textured film fron said surface. 

2. Apparatus for providing continuous shooth, ho 
mogeneous, plastic film with a three-dimensional, two 
sided, textured finish comprising: an endless, foraminous 
member having a textured surface; means for advancing 
said member with a film of plastic in contact tierewitn; 
vacuum means to draw said film into conformity with 
the texture of said surface; means to heat the film to the 
temperature of plasticity while thus confortied, nea is to 
cool the film while still thus conforced and reans to 
separate the film from said member. 

3. Apparatus according to claim 2 in which the eradless 
foraminous member is a belt. 

4. Apparatus according to claim 2 in which line endiess 
foraminous member is a drum. 
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4. 
5. Apparatus for providing a continuous smooth, ho 

nogeiaceous, plastic ilm with a three-dimensional, two 
sided, textired finish coirising: an endless, foraminous 
vii; a siction box underlying said bel; table rolls supe 
porting said pelt over said suctioi box; a radiant heater 
Overlying the leading portion only of said belt and said 
Sctic box; and means for advancing said beit over said 
suction. OK. m 

6. Appagatus as set forth in clair. 5, including a foram 
ious belt having a textured pattern; said patterned belt 
overlying said foraminous bei. 

7. Apparatus according to Cain 5, including grooves 
at each side of said sliction box and a deckle strap over 
iying and in contact with each side of said belt; each such 
strap having a bead enterig one of said grooves, a part, 
at east, of the portio of saidi straps overlying said belt 
Ederlying the filia to be treated on said machine. 
8. Apparatus for producing a textured finish in pastic 

fills conprising: a rotatabie drum having a foraminous, 
patterned SL "face; hears for applying vacuum over a por. 
tical ory of tie Strface of the drum; and theating means 
adjace: a gortion only of that part of the drun sub 
jected to vacutism. 

9. Appalatus for piroviding smooth, honogeneous 
plastic film with a three-dimensional, two-sided finish 
comprising: an endless forarious ember, means for 
advascing said Eisenber, vacuu in theans underlying a por 
tion of said enciess foraminous member, means for feed 
ing a fannicus patterned belt over said member, neans 
for feeding a continuous web of snooth, homogeneous 
plastic material over said foraminous patterned belt 
whereby said suction eans will draw said piastic web into 
conformity with said patterned belt, heating means cover 
ing the leading portion of saic heans and terminating 
shot of the end of said suction means. 

10. A method of providing continuous smooth, ho 
nogeneous, piastic filis with a three-dinnessional, Ewe 
sided, textured fish comprising: advancing a length of 
snooth filth over a foraminous, patterned surface; advanc 
ing said surface at the same rate as said film; applying 
vacuu in to the under side of said surface to draw the 
filin into conformity therewith while simultaneously 
heating said filia to the teiperature of plasticity; the 
cooling the firm to we below the tersperature of plasticity 
while retaining said vacum; then releasing said vacuum. 

. A Freshad of providing continuous, snooth, ho 
nogesteous, piastic fins with a three-dimensional, two 
sided, textured finish coirprising advancing a length of 
Siaogi is filna, feating said filin to the temperature of plas 
ficity during saici advance, advancing a foraminous pat 
terned strface at the sane rate as said film; bringing 
said film into contact with said surface, applying vacuum 
to the under side of Said surface to dray the fin into con 
formity the "epith, cooling the filn for 3-yell below the ten 
perature of piasticity while retaining said vaciliar; and 
that stripping said first front said stariace. 
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