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PROCESS FOR THE PREPARATION OF 
TRANSPARENCIES FOR USE IN 

PHOTOREPRODUCTION 

REFERENCE TO RELATED APPLICATIONS 

This application is a continuation-in-part of copend 
ing application Ser. No. 63,950, ?led Aug. 14, 1970 
and now abandoned entitled “Process for the Prepara 
tion of Polyethylene Transparencies for Use in 
Photoreproduction,” and recently ?led copending ap 
plication Ser. No. 311,173, filed Dec. 1, 1972 now U.S. 
Pat. No. 3,796,571 entitled “Process for the Prepara 
tion of Polyethylene Transparencies for Use in 
Photoreproduction.” 
Application Ser. No. 63,950 discloses techniques for 

the preparation of transparencies on polyethylene ?lm 
substrates which are suitable for use in photoreproduc 
tion and which are prepared by (l) the transfer to such 
substrates of ?xed polyethylene images, (2) the trans 
fer thereto of textured impressions of the non-imaged 
portions of an original, or (3) the transfer of a releas 
able layer having a suitable image formed therein. Each 
such technique is incorporated by reference herein. 
The aforesaid recently filed copending application 
more fully describes and claims the ?rst such tech 
nique. This application more full describes and claims 
the second such technique. 

BACKGROUND OF THE INVENTION 

This invention relates to a process for the preparation 
of transparencies from xerographic images, which 
transparencies may thereafter be utilized as masters in 
photogravure, lithographic or offset-printing opera— 
tions. 
As used herein, the term “transparency” is intended 

to refer to an image suitable for photoreproduction and 
incorporating image elements or areas of varying densi 
ties, on or in a light-transmissive (including translu 
cent) substrate. 

In many photoreproduction processes, a positive or 
negative transparency bearing the image to be repro 
duced is required. In conventional black and white 
photographic printing, prints are made from negative 
transparencies, the black areas on the print represent 
ing the substantially light-transmissive areas of the 
transparency, intermediate tones representing interme 
diate densities of the transparency, and the white areas 
on the print corresponding to high densities of the 
transparency through which virtually no light passes. 
Thermographic duplication processes may also employ 
transparencies as originals, and rely for differentiation 
of the image-de?ning areas on the relative proportions 
of heat radiation transmitted through the transparency. 
Photogravure, photolithographic, and photo-offset pro 
cesses form printing plates for use in gravure, litho 
graphic and offset-printing by exposing a photosensi 
tive surface through a transparency, and then treating 
the surface so as to etch, dissolve or otherwise remove 
or chemically modify the surface in accordance with 
the light-induced changes created therein by the expo 
sure. The varying relief or intaglio, or oleophilic and 
hydrophilic, areas of the plates thus produced are capa 
ble, upon printing, of duplicating the image on the orig 
inal transparency. 

All the preceding photoreproduction processes re 
quire an original transparency which may be produced 
photographically. In many cases, however, the material 
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2 
to be duplicated is in the form ofa print, design or dec 
oration in or on an opaque substrate, such as paper, 
metal, fabric or plastic. Duplication of such an original 
photographically requires that a negative be taken by 
a camera, the image developed, and the ?lm processed, 
all of which is time-consuming, and requires cumber 
some equipment. 
Duplication procedures are also available which are 

capable of preparing reproductions of prints, decora 
tions, designs or other images on a substrate by electro 
static (xerographic) or thermostatic (thermographic) 
printing. These procedures, however, generally pro 
duce a copy on an opaque substrate, which is not suit 
able for use in reproduction processes requiring an 
original transparency. 
Procedures have also been described in the patent 

literature for forming transparencies by transfer from 
originals produced xerographically. Such techniques 
are disclosed, for example, in Carlson U.S. Pat. No. 
2,990,278 granted June 27, 1961, and Mayer U.S. Pat. 
No. 3,275,436 granted Sept. 27, 1966. The techniques 
described in the Mayer patent may be carried out em 
ploying polyethylene-coated transfer sheets such as de 
scribed in Van Dorn U.S. Pat. No. 2,855,324 granted 
Oct. 7, 1958. 
The Carlson, Mayer and Van Dorn patents disclose 

the xerographic formation of an electrostatic powder 
image, the subsequent transfer of such image to a trans 
fer layer and, optionally, the application of an addi 
tional material to the non-image portions of the trans 
fer layer. Carlson teaches that the transfer layer is pref 
erably of such a composition that it does not mechani 
cally bond to the electrostatic powder image but rather 
forms only an intermediate support for the image prior 
to transfer to a third, and final, substrate therefor. 
Mayer, on the other hand, discloses that the transfer 
layer many adhesively receive the electrostatic powder 
image and that an additional ?lm material may thereaf 
ter be adhered to such layer in the non-image portions 
de?ned by the electrostatic powder image thereon. 
Van Dorn describes the use of, for example, a polyethy 
lene-coated transfer layer and indicates that, alterna 
tively, the electrostatic powder image transferred to 
such layer may be heatsfixed thereon. 
Each of the preceding techniques is directed to the 

application of an un?xed (impermanent) electrostatic 
powder image layer, which may be followed by further 
manipulation, e.g., by transfer to yet another receiving 
layer —- Carlson, or by the application of a coating to 
the non-imaged portions thereof — Mayer, prior to fix 
ing the ?nal image. As acknowledged by Carlson, such 
manipulations may result in smudging and/0r offsetting 
of the electrostatic powder image during the transfer 
operation as well as in any subsequent manipulations 
thereof. The clarity of the ?nal image desired for pho 
toreproductive purposes may thus be substantially im 
paired. 

In the aforesaid recently ?led copending application, 
a process is described and claimed for effecting the for 
mation of a transparency, suitable for use in further 
photoreproduction, by the transfer of a ?xed polyethyl 
ene image formed, for example, xerographically. It is a 
principal object of the present invention to provide a 
further relatively simple and yet precise technique for 
effecting the formation of transparencies from xero 
graphic originals which, like that described in the said 
recently ?led copending application, is not subject to 
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image smudging and/or offsetting during use, and pro 
vides clear and well-de?ned transparencies which are 
quite suitable for subsequent photoreproduction. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a process 
is provided for the preparation of transparencies suit 
able for use in photoreproduction, which comprises 
providing a rough, highly textured substrate having a 
smooth non-ole?nic xerographic toner, pigment or ink 
image formed thereon, contacting the substrate with a 
polyethylene ?lm, and successively heating and cooling 
the juxtaposed layers to form and ?x textured impres 
sions of the non-imaged areas of the substrate in the 
?lm. Finally, the polyethylene ?lm is stripped from the 
original substrate a ?xed negative transparency (nega 
tive with respect to the image on the original substrate) 
suitable for use in photoreproduction thereby being 
formed on the ?lm. 
By producing the initial xerographic image on a 

rough highly textured substrate, and forming such 
image in conventional manner utilizing a non-ole?nic 
xerographic toner, pigment or ink, an orginal is pro 
vided which may readily be utilized in accordance with 
the present invention to effect the formation of a poly 
ethylene transparency representing solely the textured, 
non-imaged portions of the original. Thus, when the 
polyethylene ?lm is placed in contact with the imaged 
substrate, and the juxtaposed layers are subjected to 
successive heating and cooling, an impression of the 
rough-textured background areas of the original is im 
parted to the ?lm without, however, anytransfer of the 
smooth, non-olefinic imaged areas to the ?lm. In this 
manner a reversal image is produced which accurately 
reproduces the textured background provided by the 
original substrate. Moreover, since no toner, pigment 
or ink is transferred in the operation, the transparency 
produced is not subject to smudging or offsetting and 
is, therefore, quite suitable for subsequent photorepro 
duction. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

As indicated hereinabove, any suitable rough, highly 
textured substrate may be used in the practice of the 
present invention. Substrates so useful may comprise 
paper; wood; metal, such as stainless steel, aluminum, 
chromium'plated steel, nickel-plated steel or cadmium 
plated steel; stone; fabrics, both woven and nonwoven, 
made of natural or synthetic ?brous material, or blends 
thereof; leather; ceramics and porcelain; glass; and 
opaque of translucent plastic materials such as nylon, 
Te?on (polytetra?uoroethylene), polycarbonates, pol 
ystyrene; synthetic rubbers or other elastomeric mate~ 
rials; or cellophane or regenerated cellulose. By appro 
priate choice of the textured substrate any desired es 
thetic effect may be obtained. For example, decorative 
woods, e.g., pine, birch or teak, having designs im 
printed thereon may be utilized in the present process 
to provide transparencies exhibiting both the imprint 
and the texture of the original substrate. 
The xerographic image applied to the substrate may 

be formed in any manner, and utilizing any materials, 
known to be useful for such purpose in the xerographic 
art. Apart from the electrostatic characteristics neces 
sary for such materials, they must provide a smooth 
surface which does not adhere to the polyethylene film 
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4 
when juxtaposed therewith and successively heated and 
cooled in accordance with this process. Xerographic 
toners so useful include various types of non~ 
polyolefins, e.g., copolymers of styrene and acrylic acid 
esters, or polyacrylates per se. Other toners, or inks and 
pigments similarly used for the formation of xero 
graphic images may, alternatively, be utilized, provided 
that they meet the additional requirement noted here 
inabove. 
The xerographic image thus formed is applied to the 

substrate and ?xed in conventional manner. The result 
ing ?xed, non-smudging image is smooth and non 
adherent to polyethylene ?lms and is, therefore, quite 
suitable for use in the present process. 
The polyethylene ?lm to which a reversed image of 

the xerographic original is imparted may be of any suit 
able grade or thickness. The use of ?lms having gauges 
of from about 1 to 5 mils and prepared from resins hav 
ing densities varying from about 0.913 to 0.96 is partic 
ularly suitable. Any polyethylene ?lm materials may, 
however, be utilized so long as, upon juxtaposition with 
the original image and the application of heat‘ and/or 
pressure thereto, the ?lm material is softened and re 
ceives an impression of the textured background areas 
of the original therein. 

In forming the impression it is desirable to press the 
initial image and the polyethylene impression or carrier 
?lm together at temperatures of from about 110° to 
175°C. and with the application of pressures which may 
suitably vary from about 2 to 50 psig. Such heat and/or 
pressure may be applied in any suitable manner, e.g., 
manually, or by pressing the same between suitable 
platens or pressure rolls. When the image and ?lm lay 
ers are thus juxtaposed they may be sandwiched be 
tween a pair of block-resistant ?lm layers constituted, 
for example, of Mylar polyester film to facilitate the im 
pression operation without blocking. 
The juxatposed layers are thereafter cooled to tem 

peratures of from about 90° to 25°C., preferably within 
about 30 seconds of the initial application of heat and 
/or pressure, to harden the ?lm and thereby fix the im 
pression of the textured background areas of the origi~ 
nal therein. The two layers are thereafter stripped 
apart, leaving a textured reversal image permanently 
formed in the transparent polyethylene impression or 
carrier ?lm and thereby providing the ?nal transpar 
ency suitable for use in photoreproduction. 

If desired, the contrast of the transparency thus pro 
duced may be increased by the addition of an opacify 
ing agent, e.g., a suitable pigment or ink, which adheres 
preferentially to the textured portions of the transpar 
encies formed as aforesaid. 
The polyethylene ?lm may, if desired, be laminated 

to a further transparent carrier ?lm whereby to sand 
wich the textured image between the two ?lms and thus 
protect it from damage during further use. The second 
carrier ?lm may be bonded to the completed transpar 
ency in any desired manner. 
The following example illustrates one preferred em 

bodiment of the process of the present invention. It will 
be understood that the techniques described therein 
are illustrative only, and should not be construed in a 
limiting sense. 

EXAMPLE 

A copy of a printed black and white magazine page 
was reproduced by an electrostatic copier, forming a 
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?xed image of a copolymer of styrene-acrylic ester 
toner on a standard, uncoated bond paper having a 
highly matted texture. The image surface of the paper 
copy was placed in contact with a thin polyethylene 
?lm, the resulting sandwich was heated and then 
cooled, and the ?lm was thereafter carefully stripped 
from the paper. 
No transfer of the fused toner from the paper to the 

polyethylene ?lm occurred. However, the texture of 
the paper was impressed on the ?lm resulting in the for 
mation of translucent areas in the ?lm corresponding 
to the non-imaged portions of the original copy. The 
portions of the ?lm corresponding to the black printing 
on the paper remained transparent, due to the smooth 
surface of the fused toner on the paper. Thus, a reversal 
image of the paper copy was formed in the polyethyl 
ene ?lm, having transparent lettering formed on a 
translucent background and being quite suitable for use 
as a transparency for further photoreproduction. Use 
of the highly matted transparent paper as the substrate 
for the original copy was found important to facilitate 
imparting a relatively opaque texture to the polyethyl 
ene ?lm contrasting with the transparent lettering cor 
responding to the printed matter in the original copy. 
Various changes may be made in the preferred em 

bodiment described hereinabove without departing 
from the scope of the present invention. Accordingly, 
the preceding description should be interpreted as illus 
trative only and not in a limiting sense. 

I claim: 
1. A process for the preparation of transparencies for 
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use in photoreproduction, which comprises: 

a. providing a rough, highly textured substrate; apply 
ing to the substrate a smooth non-ole?nic image 
constituted from one of the group consisting of 
fused xerographic toners, pigments and inks; 

b. contacting the imaged side of said substrate with 
a polyethylene ?lm; 

c. heating the juxtaposed image and ?lm layers to a 
temperature suf?cient to soften the polyethylene 
?lm and thereby form textured impressions of the 
non-imaged areas of said substrate therein; 

(1. cooling the juxtaposed layers to fix the textured 
impressions in said ?lm; and 

e. stripping the thus imaged polyethylene ?lm from 
said substrate to form a ?xed transparency suitable 
for further use in photoreproduction. 

2. The process of claim 1, wherein the original image 
formed on said substrate is constituted on a copolymer 
of a styrene~acrylic ester or polyacrylate-type xero 
graphic toner. 

3. The process of claim 1, wherein said substrate is 
paper. 

4. The process of claim 1, wherein said substrate and 
the polyethylene ?lm layer are placed in contact by 
sandwiching the same between a pair of block-resistant 
?lm layers, and the resulting sandwich is subjected to 
heat and pressure to impress the textured surface of the 
substrate on the ?lm without blocking. 

5. The process of claim 4, wherein the block-resistant 
?lm layers are constituted of polyester sheets. 

>l< * =l< * >l< 


