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. APPARATUS FOR REGISTRATION TREATMENT 
OF PLASTIC WEBS 

The present invention relates to a method and appa 
ratus for registration web processing and in particular 
to a method and apparatus for printing or otherwise 
treating a stretchable web in a plurality of processing 
steps, with each of the processing steps being per 
formed in registration. 
A number of various machines and methods previ 

ously have been proposed for registration printing or 
other treatment of sheet or web fed materials which are 
used to form decals, labels, prints, bags and the like. 
However, such previously proposed apparatus have not 
been entirely satisfactory when used on connection 
with a stretchable web material such as those formed 
of thermoplastic materials. Such materials have a sub 
stantial amount of stretchability,so that when they are 
treated in a continuous process, it is exceedingly dif? 
cult to maintain registration between each of the treat 
ing steps due to the stretching of the web material. For 
example, when performing multicolor printing opera 
tions or operations in which printing and embossing are 
combined, it is difficult to maintain the previously 

. printed colors in registration with subsequently printed 
colors or embossing because the web material stretches 
or ?exes between the successive printing steps. Where 
the material is to be treated on both sides the problem 
of maintaining registration becomes substantially 
greater. In fact, when treating stretchable material on 
both sides, most previously proposed systems do not do 
so with a continuous web. Rather, the web material is 
initially cut into sheets, with each individual sheet 
being separately registered at a processing station, 
printed witha single color or embossing, and then re 
moved and re-registered, manually, at a subsequent sta 
tion for the next printing or embossing operation, 
thereby to insure proper'registration between succes 
sive printing or embossing steps. Heretofore, it has not 
been possible to accurately register successive printing 
and embossing steps on a stretchable materialin a con 
tinuous process wherein the material is supplied as a 
continuous web. 
Accordingly, it is an object of the present invention 

to perform accurate registration multicolor printing 
and embossing of a stretchable‘plastic web in a con 
tinouus process. . 

Yet another object of the present invention is to pro 
vide a method and apparatus which will accurately 
print and/or emboss a continuous stretchable plastic 
web with a series of registered printed or embossed de 
signs thereon. 
Yet another object of the present invention is to pro 

vide a method and apparatus of the character described 
which is relatively simple and inexpensive in operation. 

According to one aspect of the present invention an 
apparatus .for registration printing and/or embossing of 
a continuous web of stretchable thermoplastic material 
is provided which includes a plurality of individual 
work stations including at least two web printing and/or 
embossing stations. An endless substantially non 
stretchable belt is mounted in the apparatus for contin 
uous movement through each of these stations. At a 
first station in the apparatus a low peel strength adhe 
sive is applied to substantially the entire surface of one 
side of the belt. At a second station, downstream from 
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this ?rst station in the direction of travel of the belt, a 
continuous web of stretchable thermoplastic materialv is 
supplied into contact with the adhesive ' and‘ firmly 
pressed against the adhesive by a pair of pinch rollers 
so that the web is held in a relatively ?xed position by 
the belt and does not stretch during subsequent opera 
tions. 
The carrier belt has a plurality of ‘openings formed 

therein which define individual work ,areasexposing 
the side of the web facing the belt so that that side can 
be presented for treatment at subsequent processing 
stations. In addition, the belt has a plurality of registra 
tion apertures located along at least one edge'thereof 
in predetermined spaced locations with respect toeach 
other and to the work areas. 
The stretchable thermoplastic web which is supplied 

to the belt has a width that is narrower than the belt and 
wider than the openings therein so as to completely 
cover the work areas while leaving the apertures along 
the edge of the belt exposed. These apertures cooper 
ate with registration maintaining devices at the subse 
quent web processing stations in the apparatus so that 
the work areas, and thus the designs printed on the belt 
at the work areas, are maintained in registration at each 
of the processing stations. 
After the web is adhered to the carrier belt, the belt 

transports the web to the ?rst of a series of processing 
stations at which one side of the web is treated, such as 
for example, by a silk screening process or by an em 
bossing process. Subsequently, the, belt I sequentially 
transports the web to the remaining processing stations 
at which other printing or embossing operations are 
performed in registration with the printing or emboss 
ing performed at the prior stations. Registration be 
tween operations at each of the processing stations is 
maintained by a Series of sprocket rollers operatively 
connected with the various web treatment means, 
which sprocket rollers include sprockets received in 
the apertures on the belt so as to accurately position 
the belt at the processing stations. Drive means for the 
various web treatment means and for the belt, drives 
the various components of the apparatus in synchro 
nism so that, in cooperation with the sprocket rollers, 
registration is maintained throughout the apparatus. 

Finally, downstream of the last of the webprocessing 
stations, a stripper knife or the like is provided for re 
moving the web from the belt. 
The above, and other objects, features and advan 

tages of this invention will be apparent in the following 
detailed description of an illustrativev embodiment 
thereof which is to be read in connection with the ac 
companying drawings, wherein: ' 
FIG. 1 is a schematic elevational view of an appara 

tus, constructed in accordance with one embodiment 
of the present invention, for registration printing and 
/or embossing of a stretchable thermoplastic web; 

FIG. 2 is a fragmentary side sectional view of the 
thermoplastic web after it is adhered to the carrier belt; 

H6. 3 is a plan view of a portion of the endless car 
rier belt; and - 
FIG. 4 is an enlarged elevational view of a portion of 

one of the drive sprockets showing its cooperation with 
the carrier belt. ‘ 
Referring now to the drawing in detail and initially to 

FIG. 1 thereof, it will be seen that an apparatus 10, for 
use in registration printing and/or embossing of a 
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stretchable plastic web or the like, includes an endless 
carrier belt 12 guided over a plurality of sprocket rol 
lers 14. Belt 12 and rollers 14 are mounted in a support 
frame (not shown) which de?nes a plurality of operat 
ing stations along the path of travel of the belt. The lat 
ter is driven in the direction of the arrows in the draw 
ing-by at least'two drive rollers 16, driven from a con 
ventional source of power in any convenient manner. 

Carrier belt 12 is formed of a relatively non 
stretchable material, such as stainless steel or the like, 
and, as seen in FIG. 3 has a plurality of openings 18 
therein located in longitudinal alignment along the en 
tire length of the belt. These openings de?ne work 
areas at which the printing or embossing processes and 
the like are performed on the web to be treated. In ad 
dition,- belt 12 has a plurality of registration apertures 
20 formed along its longitudinal side edges 22 in prede 
termined spaced relation to each other, and to the work 
areas 18, so that the work areas are presented in the 
same relative position at each of the work stations in 
the apparatus to insure proper registration of the vari 
ous web treatment processes, as is more fully described 
hereinafter. ' _ 

Initially, belt 12 passes through a' ?rst work station 24 
at'which a supply of adhesive 26 is contained .within a 
tank 28 or the like. In one embodiment of the present 
invention, the adhesive which is utilized is of a‘ conven 
tional type having a quick tack, with good shear 
strength, but with poor peel strength; e.g., a conven 
tional water soluble casein glue. The adhesive is trans 
ferred from a ?rst roller 30 to anapplicating roller 32 
which is in contact with both roller 30 and the side 34 
of belt 12 so that the adhesive is applied to the belt. In 
addition, a pressing or pinch roller 36 urges belt 12 into 
contact with roller 32 to assure proper and even appli 
cation of the adhesive to the .belt. In this manner, sub 
stantially the entire surface of the belt side .34 is coated 
with the adhesive; however, work areas l8'remain open 
and are free of adhesive. . ‘ ' 

From station 24, belt 12 moves about the'two end 
rollers 14 to a second station 38. It- is noted that rollers 
14 are provided with a plurality of radially extending 
sprockets or cogs 40 which are received in and cooper 
ate with apertures 20 in belt 12 to prevent slippage of 
the belt during its travel over the rollers, thereby assist 
ing in maintenance of registration of the various opera 
tions described'hereinafter. ' v 

At station 38, a supply roll 42 is mounted for rotation 
in the frame of the apparatus and contains a continuous 
web of stretchable material wound thereon. In one em 
bodiment of the present invention, the material whichv 
is to be treated may be a stretchable‘thermoplastic ma 
terial, such as vinyl or the like, which is to be multicolor 
printed with the various- colors printed in- registration 
on one or both surfaces thereof. 
A station 38 web 44 is directed through a pair of 

pinch rollers 46,‘ so that the web is pressed into contact 
with the adhesive 26 applied to surface 34 of belt 12. 

I- As a result, the web is ?rmly adhered to the belt. 
Preferably, web 44 has a width which is narrower 

than the total width of belt 12 but larger than the width 
of work areas 18 so that the apertures 20 remain ex 
posed during operation. of the apparatus, but work 

been shown by dotted lines in FIG. 3.) As a result, the 
top surface 48 of web 44 is exposed for treatment, as 
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is the lower surface 50 thereof, through work areas 18. 

After passing through pinch rollers 46, web 44, hav~ 
ing been adhered-to belt 12 passes therewith to a first 
processing station 52 at which a ?rst web treatment op 
eration takes place. In one embodimentof the inven 
tion processing station 52 includes a silk screen print 
ing mechanism 54 of conventional construction which 
‘is adapted to apply a single color in apredetermined 
design on the top surface 48 of web 44. Printing mecha 
nism 54 includes a sprocket roller 56 operatively asso 
ciated therewith that includes a plurality of radially 
projecting sprockets 58 received in'and cooperating‘ 
with apertures 20 on belt 12 to maintain accurate 
movement of the belt and to assure registration of the 
work areas 18 beneath the printing mechanism. 
From station 52 belt 12 and web 44 pass to station 

60, immediately downstream of station 52 in the direc 
tion of travel of belt 12, at which a second printing de 
vice or the like 62 is located. This printing device may 
(also be of the silk screen type, or of the spray painting 
type or the like, which is adapted to decorate surface 
50 of web 44 through work areas 18 in belt‘ 12. This 
printing mechanism also includes a sprocket roller 64, 
similar to sprocket roller 56, which maintains web 44 
and belt 12 in accurate alignment with the printing de 
vice and to maintain the work areas in registration 
therewith. ' v 1 

As mentioned, the belt 12 is driven through sprocket 
rollers 16, from a conventional power source (not 
shown) which power source is operatively connected to 
simultaneously drive the printingdevices 54, 56 and 
the other web processing devices of the apparatus. The 
drive system is of conventional construction, as would 
be apparent to those skilled in the art, so that the print 
ing devices and other web processing apparatus are op 
erated in synchronism. Moreover, the drive can be con 
tinuous or intermittent as desired. In addition, the drive 
can be adjusted to effect printing at each of the work 
areas 18, or at selected, evenly spaced work areas as 
desired. Thus, by properly arranging the rlelative'posi 
tions of stations 52, 60 and the other stations of the ap 
paratus, it would be apparent that a work area 18v will 
be below the printing station 54, in proper registration 
with the printing apparatus therein, and at the same 
time, another work area 18 is at station 60 in proper 
registration with the printing device there. In this man 
ner, when printing occurs at these stations the various 
designs printed thereby will be in registration with each 
other so as to form an accurately printed completely 
registered multicolor design. ' 
Fr'om station 60 belt 12 and web 44 pass 

tional processing, station 66, at which other processing 
steps can be performed. For example, an additional silk 
screen printing apparatus or thelike 70 can be posi 
tioned on the interior of belt 12 to print an additional 
color on the surface 50 of web 44 in registrationwith 
the previously printed colors. In addition, a sheet of 
protective clear vinyl material 72 can be applied tothe . 
surface 48 ,of the web 44 at that point. 
From station 66 the web moves to station 74 at which 

a heat or electronic sealing apparatus 76 is located 
which embosses the surface 48 of web 44 and seals web 
72 to the web 44, so as to form a three-dimensional de 
sign at each of the work areas 18. An additional 
sprocket roller 78 is provided in association with heat 
sealing apparatus 76 to assure proper registration be 

to an addi-. 
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tween the embossments and the printed designs on the 
web. Of course, it is to be understood that various 
printing and embossing components of the invention 
are of relatively conventional construction and their 
arrangement and operation in conjunction with the belt 
12 of the present invention will be apparent to those 
skilled in the art and therefore need not be described 
herein in detail. It will also be understood by those 
skilled in the art that other web treatment operations 
can be performed on the web 44 and that the sequence 
of these operations may be varied as desired, in order 
to produce the desired ?nal design of web 44. For ex 
ample, at various operating stations the web may be 
spray painted to provide a single background color or 
it may be gold leaf stamped in a conventional manner 
to provide metallized areas on the surface thereof. In 
any case, it is to be remembered that an important fea 
ture of the invention is the provision of belt 12 having 
work apertures therein, which belt, with the adhesive 
26, ?rmly secures stretchable web 44 on the surface of 
the belt to permit the various operations to be per 
formed in registration. 
From station 74, belt 12 and web 44 pass through a 

' stripping station 80 at which a knife bar 82 is located. 
This bar has a knife edge 84 which is positioned adja 
cent belt 12 and serves to strip web 44 from the belt by 
breaking the bond between the adhesive layer 26 and 
belt 12. The completed web 44 is then collected in any 
convenient manner, such as for example in container 
86, for later processing. Such processing may consist of 
cutting the various designs printed in each of the work 
areas 18 to shape for later sale. 
The now stripped belt 12 passes to a cleaning station 

88 at which a solution 90 is applied by a roller or brush 
92 to the lower surface 34 of belt 12. In the illustrative ~ 
embodiment of the invention the adhesive utilized is 
water soluble and solution 90 is water which, when ap 
plied to belt 12, dissolves the glue and thereby cleans 
the belt. A pinch roller 94 is mounted in the frame of 
the apparatus adjacent roller 92 to urge belt 12 into di 
rect contact with roller 92 to insure proper cleaning 
thereof. ’ _ 

Finally, downstream of cleaning station 88 a drying 
station 98 is provided at which air streams are directed 
to the lower surface 34 of belt 12..to dry the water 
placed thereon. The air streams are supplied through a 
pair of nozzles 100 or the like from a conventional air 
source. 

It is also to be understood that where a non-water sol 
uble adhesive is utilized in connection with the present 
invention, solution 90 would be a compatible solvent 
for the adhesive used. The adhesive, as mentioned 
above, may be of any conveniently available type, so 
long as it has a quick tack, good shear strength and 

1 poor peel strength. This is required since the quick tack 
insures a quick adhesion of the web 44 to the belt and 
the shear strength of the adhesive prevents slippage of 
web 44 on belt 12 during processing at each of the vari 
ous processing stations or during movement around the 
rollers 14. On the other hand, the poor peel strength 
permits the web 44 to be readily removed from belt 12 
at stripping station 80. 
Accordingly, it is seen that a relatively simple and in 

expensive apparatus is provided which is capable of 
providing multicolor registration printing and/or em 
bossing on a stretchable thermoplastic web in a contin 
uous process by adhering the stretchable web 44 to the 
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rigid belt 12, with a good shear strength adhesive. Web 
44 thus is ?xed in position with respect to the belt so 
that it can be presented at each of theoperating sta 
tions with a previously printed design thereon in proper 
registration with the printing or embossing device at 
that station. This feature has not been possible with 
previously proposed printing arrangements because of 
the fact that the plastic material tends to stretch when 
treated or handled and no known previously proposed 
device provided a solution to overcome this problem. 

Although an illustrative embodiment of the present 
invention has been described herein with reference to 
the accompanying drawings, it is to be understood that 
the invention is not limited to that precise embodiment 
and that various changes and modi?cations may be ef 
fected therein by one skilled in the art without depart 
ing from the scope or spirit of this invention. 
What is claimed is: 
1. Apparatus for registration processing of opposite 

sides of a continuous web comprising, a plurality of 
work stations including at least two web processing sta 

- tions, an endless belt mounted in said apparatus for 
movement through each of said‘ stations, means at a 
?rst station for applying an adhesive to one side of said 
belt, means at a second station, downstream of said first 
station in the direction of travel of said belt, for supply~ 
ing a preformed continuous web into contact with said 
adhesive whereby the web is ?rmly adhered to said‘ 
belt; said belt having a plurality of openings of prede 
termined con?guration formed therein de?ning dis» 
crete work areas which expose predetermined portions 
of the web at the side of said web facing said belt for 
treatment at said processing stations, means at one of 
said processing stations for performing a ?rst web treat 
ment operation on one side of said web at said prede 
termined portions of the web and means at another of 
said processing stations for performing a second web 
treatment operation on the opposite side of said web at 
said predetermined portions thereof, said web treat 
ment means including means cooperating with said belt 
for maintaining said work areas in registration with 
each other at said ?rst andsecond web processing sta 
tions whereby the processes performed at said process 
ing stations on the opposite sides of said predetermined 
portions of the web are performed in registration with 
each other, and means, downstream of said web pro 
cessing stations for removing said web from said belt. 

2. The apparatus as defined in claim l‘wherein said 
belt is a relatively ?at sheet including integral longitudi 
nal edge portions, at least one of said edge portions 
having a plurality of apertures formed therein and lo 
cated in predetermined spaced relation to each other 
and to said openings for cooperation with said registra 
tion maintaining means. 

3. The apparatus as de?ned in claim 2 wherein said 
web is formed of a stretchable material having a width 
that is narrower than said belt and wider than said 
openings thereby to completely cover said openings to 
de?ne predetermined portions of the web, while leav 
ing said apertures exposed. , 

4. The apparatus as de?ned in claim 3 wherein said 
registration maintaining means includes a sprocket rol 
ler operatively connected to its associated web treat 
ment means and having a plurality of sprockets thereon 
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adapted to be received in said belt apertures for guiding 
said belt through said apparatus. 

5. The apparatus as de?ned in claim 4 including 
means for driving said web treatment means in syn 
chronism with each other. 

6. The apparatus as defined in claim 5 wherein one 
of said web treatment means comprises means for‘silk 
screen printing on said web. 

7. The apparatus as defined in claim 5 wherein one 
of said web treatment stations comprises means for ap 
plying a ?lm to the surface of said web and for heat 
sealing said ?lm to said web. ' 

I *8. The apparatus as de?ned in claim 5 including 
means, downstream of said web removing means for 
washing said belt. 

9. The apparatus as de?ned in claim 8 including 
means, downstreamof said washing means, for drying 
said belt prior to application of said'adhesive at said 
?rst station. ' ' ' > 

10. The apparatus as de?ned in claim 5 including a 
pair of pinch rollers respectively located on opposite 
sides of said belt at said second station for pressing said 
web against the adhesive on said belt. 

10 
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determined spaced locations with respect to each other 
and to said openings; said web having a width that is 
narrower than said belt and wider than said opening 
thereby to completely cover said work areas while leav 
ing said apertures exposed, means at one of said pro 
cessing stations for preformingv a ?rst web treatment 
operation on one side of said at said predetermined 
portions of the web and means at another of said pro 
cessing stations for performing a second web treatment 
operation on the opposite side of said web at the prede 

_ termined portions thereof, said web treatment means 

15 

11. Apparatus for registration processing of a contin- . 
uous web of stretchable material comprising, a plurality 
of work stations including at least two web processing 
stations, an endless substantially non-stretchable belt 
mounted in said apparatus for movement through each 
of said stations, means at a ?rst station for applying a 
low peel strength adhesive to one side of said belt, 
means at a second station downstream of said ?rst sta 
tion in the direction of travel of said belt, for supplying 
a continuous web of said stretchable material into 
contact with said adhesive, a pair of pinch rollers lo 
cated at said second station on opposite sides of said 
belt and pressing said web against the adhesive on said 
belt to firmly adhere the web to the belt; said belt hav 
ing a plurality of openings of predetermined con?gura 
tionformed therein de?ning discrete individual work 
areas exposing predetermined portions of the web at 
the side of the web facing the belt for treatment at said 
processing stations and a plurality of registration aper 
tures located along at least one edge of said belt in pre 

25 

30 

each including a sprocket roller operatively connected 
therewith and having sprockets thereon adapted to be 
received in said apertures for maintaining said ?rst and 
second web treatment operations'in registration with 
each other whereby the processes performed at said 
processing stations on the opposite sides of said prede 
termined portions of the web are performed in registra 
tion with each other, means for driving said web treat 
ment means in synchronism, and means, downstream 
of said web processing stations, for removing said web 
from said belts. 

12. The apparatus as de?ned in claim 11 wherein said 
web is formed from a stretchable thermoplastic mate 
rial. 

13. The apparatus as de?ned in claim 12 wherein said 
web removing means comprises an elongated knife 
blade extending across the width of said belt. 

14. The apparatus as defined in claim 13 wherein one 
of said web treatment means comprises means for silk 
screen printing on said web. ' 

15. The apparatus as defined in claim 13 wherein one 
I of said web treatment means comprises means for ap 
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plying a ?lm to the surface of said web and for heat 
sealing said ?lm to said web. 

16. The apparatus as de?ned in claim 15 including 
means, downstream of said web removing means for 
washing said belt. 

17. The apparatus as de?ned in claim 16 wherein said 
adhesive is water soluble glue and said washing means 
includes means for applying water to said belt. 

* * * * * 
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