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ABSTRACT OF THE DISCLOSURE 
Reflex thermographic method of producing single 

copies of original images through the use of infrared 
radiation. The copy sheet has a semi-opaque coating 
which reflects infrared radiation to some substantial de 
gree except in the areas to which imaging composition 
is transferred. This permits selective heating in the image 
areas and prevents heat build-up in the non-image areas. 

The present invention relates to an improved transfer 
method for the thermographic reproduction of imaged 
original sheets and to the novel copy sheets which are 
used in such process. 
According to known transfer methods for thermograph 

ic reproduction, an imaged original sheet is superposed 
with a copy sheet and a transfer sheet carrying a layer 
of heat-meltable colored composition, the heat-meltable 
‘layer being free of infrared radiation-absorbing materials 
and being positioned in contact with the copy sheet. When 
infrared radiation is applied to the sheets it is absorbed 
by the images on the original sheet to generate a heat 
pattern which is conducted to the heat-meltable layer to 
cause it to transfer to the copy sheet in the heated areas 
to form a duplicate copy of the original sheet. 

Since most original sheets are either opaque or carry 
images on both sides thereof, they must be positioned 
furthest from the radiation source for exposure in What 
is known as the reflex process. In this position they are 
not required to transmit the radiation since the radiation 
passes through the transfer sheet and the copy sheet and is 
absorbed by the images on the top surface of the original 
sheet. In the reflex process the transfer sheet must he 
positioned closest to the radiation source with its transfer 
layer positioned aaginst the copy sheet which is sand 
wiched between the transfer and original sheets in order 
that the images transferred to the copy sheet are direct 
reading duplicates of the original images. 

Such an arrangement of sheets has been found disad 
vantageous for a number of reasons. The most important 
disadvantage of such an arrangement is that it results in 
poor duplicate copies on which the duplicate images are 
broader and much less sharp than the original images 
and have ñlled-in areas and ragged borders. This is the 
result of the diffusion of the heat pattern which is gen 
erated by the original images and which becomes diffused 
to a greater or lesser extent during its conduction by the 
copy sheet to the heat-meltable layer. The extent of dif 
fusion depends upon the thickness and homogeneity of 
the copy stock. 

Another important disadvantage of such an arrange 
ment is that it results in the transfer of either too little 
or too much heat-meltable imaging composition unless 
the period of exposure of infrared radiation is Very closely 
controlled. This lack of latitude in the exposure step is a 
critical disadvantage since the radiation-absorbing prop 
erties of any given original image are unpredictable and 
will vary depending upon whether the image is printed, 
typed with a ribbon or a carbon paper, written in ink or 
pencil, etc. lnsuflìcient exposure results in illegible copy 
and excess exposure results in background staining. 
The reason for the criticality in the exposure duration 
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is uncertain but appears to be the fact that the transfer 
sheet has the poorest reflecting ability of al1 of the ex 
posed sheets since it generally has a relatively dark color 
due to the absorption or penetration of the transfer layer 
into its foundation. All of the applied infrared radiation 
is transmitted by the transfer sheet and is directed in con 
centrated form to the original sheet to cause overheating 
unless the time of exposure is very brief. This disadvan 
tage is not present in cases Where the sheet closest to the 
radiation source is the original sheet since the original 
sheets are generally white and reflect a large amount of 
the radiation from the nonimaged areas. 

It is an object of the present invention to provide a 
new and improved reflex exposure process for thermo 
graphically reproducing an imaged original sheet by the 
transfer of sharp, clear, duplicate images to a copy sheet. 

It is another object of this invention to eliminate the 
criticality of the period of exposure in the reflex process 
of producing a duplicate copy of an original sheet. v 

It is another object of this invention to provide a 
method for imaging thermographic copy sheets which 
are semi-opaque prior to thermographic imaging but 
which permit images which are thermographically trans 
ferred to the rear surface thereof to be clearly ilegible 
through the front surface thereof. 

Other objects and advantages of the present invention 
will be made clear to those skilled in the art by the present 
disclosure including the drawings in which: 
FIGURE 1 is a diagrammatic cross-section, to an en 

larged scale, of a copy sheet which can be imaged ac 
cording to this invention, and 

FIG. 2 is a diagrammatic cross-section, to an enlarged 
scale, of an original sheet, transfer sheet and copy sheet 
superposed under the effects of infrared radiation but 
separated from one another for purposes of illustration. 
The Objects and advantages of the present invention 

are made possible by the discovery of the present novel 
process and copy sheets Vwhich permit the formation of 
direct-reading duplicate images on a copy sheet by means 
of the reflex exposure .process while permitting the trans 
fer sheet to be retained in surface contact with the original 
images being copied. 
There are several advantages of having the transfer 

sheet in surface contact with the images being copied. The 
most important advantage is that the heat pattern gener 
ated by the images is conducted directly to the transfer 
sheet to cause the transfer layer to melt and transfer to 
the copy sheet in the form of sharp, clear images which 
correspond nearly exactly to the sharpness and clarity of 
the original images. This avoids the diffusion of the heat 
pattern inherent in the conduction of the heat pattern 
by the copy sheet prior to reaching the transfer sheet ac 
cording to prior known single copy processes. 
The positioning of the sheets according to the present 

reñex process is unobvious in cases where direct~reading 
copies are desired and is made possible by the nature of 
the novel copy sheets used herein. Such copy sheets are 
semi-opaque but permit infrared radiation to pass there 
through in large amounts while reflecting some of the in 
frared radiation. Unlike conventional opaque sheets, how 
ever, the present copy sheets permit images which have 
been heat-transferred to the rear surface thereof to be 
clearly legible through the front surface thereof due to 
the critical nature of the semi-opaque masking coating 
on the rear surface. 
The copy sheets 10 of the present invention, as illus 

trated by FIG. l of the drawing, have a transpicuous 
foundation 11, which may be a transparent or trans 
lucent paper or plastic ñlm, and carry on one surface 
thereof a masking layer 12 which is based mainly upon a 
porous, absorbent filler which has a light color, preferably 
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white, which contrasts sharply with the dark color of the 
transfer composition with which it is to be imaged. 
The reflex imaging process is as illustrated `by FIG. 2 

of the drawing. The copy sheet 10, transfer sheet 15 and 
original sheet 20 are superposed in the order shown and 
are subjected to exposure to a radiation source rich in 
infrared, such as lamps 30. The radiation is transmitted 
in large part by the copy sheet but a portion of the radia 
täm is reñected because of the light color of the copy 
s eet. 
The radiation is transmitted substantially completely 

by the transfer sheet and is absorbed by the infrared ra 
diation-absorbing images 21 on the upper surface of the 
original sheet foundation 22. The absorbed radiation gen 
erates a heat pattern corresponding to the shape of the 
original images and the heat pattern is conducted back 
to the transfer sheet foundation 17 causing melting of 
portions of the transfer layer 16 thereon. The melted 
portions of the transfer layer are absorbed into the areas 
of the masking layer 12 in contact therewith to form d 
imaged areas 13 in the masking layer which are closely 
legible as direct-reading images through the copy sheet 
foundation because the impregnation destroys the mask 
ing property of the masking layer and contracts with the 
color thereof. 
The term “transpicuous” is used to define the required 

translucency of the copy sheet foundations used accord 
ing to the present invention. This term includes both trans 
parent and non-transparent transclucent sheets, the only 
requirement being that an object placed in surface con 
tact with one surface thereof must be clearly visible from 
the other surface through the sheet. 
The final copy sheet is preferably non-transpicuous due 

to the semi-opacity of the masking coating. However, it 
is only required that the iinal copy sheet be less trans 
picuous than the foundation per se in order that the images 
which are heat-penetrated into the masking coating -will 
'be more clearly visible through the foundation than would 
be images which are merely placed on the surface of the 
masking coating such as by typing or the like. The greater 
the degree of masking power, the less critical is the dura 
tion of exposure to infrared radiation and the strength and 
proximity of the infrared radiation source. 
The concept of transferring reverse-reading images to :1 

transclucent foundation and then reading them as direct 
images through the foundation is well-known and broadly 
forms no part of the present invention. The essential fea 
tures of the present invention are the discoveries that a 
melted heat-transfer composition will transfer more 
sharply .and cleanly to a porous masking coating than to 
an uncoated foundation and will form more legible images 
thereon due to the sharp contrast between the light color 
of the masking coating and the dark color of the transfer 
composition. Equally important is the discovery that the 
criticality of the time-temperature relationship of prior 
known reiiex exposure processes is substantially reduced, 
thereby permitting exposure to infrared radiation for 
longer periods of time than heretofore possible without 
causing excessive transfer and background staining of the 
copy sheet in unintended areas. 
The following example is given by way of illustration 

to demonstrate the production of one specific copy sheet 
useful according to the present invention and should not 
be considered limitative. 
A translucent copy paper having a weight of 8 pounds 

per ream Iand commercially available under the name 
Badger regular white paper is coated with the following 
composition applied in a weight of about 3 pounds per 
ream and dried by evaporation of the volatile ingredi 
ents: 

Example I 
Ingredients: Parts by wt. 

Ethyl cellulose binder ________________ ___ 7.9 

Albacar (calcium carbonate) __________ __ 13.3 
Xylene _____________________________ __ 52.8 
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4 
Ingredients: lParts by wt. 

Ethyl alcohol _______________________ __ 14.2 

Water _____________________________ __ 11.8 

100.0 

In place of the calcium carbonate filler of the above 
composition, other porous, absorbent fillers such as 
barium carbonate, barium sulfate, magnesium carbonate, 
zinc oxide, clay, attapulgite, bentonite, silica, kaolin or 
the like may be used. Such fillers have a porosity which 
permits them to absorb or at least absorb melted wax corn 
position. The hiding power or masking power of the pig 
ments is due to their ability to refract light, the preferred 
pigments having an index of refraction of about 1.6 or 
below. However, when these pigments are impregnated 
with colored molten wax composition, their refractive 
properties are destroyed or masked by the color of the 
Wax composition. 
The íiller materials, alone or in combination, are the 

major ingredients ‘by weight of the dried masking coatings 
of the copy sheets. The amount of binder material re 
quired to bond the filler as a unitary porous coating de 
pends upon the surface area or size of the ñller. More 
iinely divided fillers have larger surface areas and re 
quire larger amounts of binder material to form a stable 
masking coating. In general the ñller to `binder ratio 
ranges from above about 1:1 up to about 4:1. 
The nature of binder material is not particularly critical 

aside from the requirement that it be a film-forming mate 
rial which is not meltable at the temperature generated by 
the thermographíc process in which it is used. In other 
words, the binder material must have a higher melting 
point than the wax transfer layer with which it is imaged 
so that at the thermographic temperature the Wax trans 
fer composition liqueíies and ñows into the unmelted 
porous masking coating. 
The transfer sheets used according to the present in 

vention are of the known thermographic type which ab 
sorb little, if any, infrared radiation. The foundation may 
Ibe of thin translucent paper or of translucent plastic íilm. 
The transfer layer thereon is based primarily upon rela 
tively low melting point wax binder material and contains 
an amount of pigment or preferably dissolved dyestuff 
having a color which contrasts sharply with the color of 
the iiller in the masking layer. The transfer layer also 
preferably includes an amount of oil which renders the 
melted composition more flowable. 

Variations and modifications may be made within the 
scope of the claims and portions of the improvements 
may be used without others. 

I claim: 
1. In the reliex thermographic process of producing 

duplicate images on a copy sheet corresponding to infra 
red radiation-absorbing images on `an original sheet by 
means of a transfer sheet carrying a layer of heat-trans 
ferable dark-colored imaging composition which does not 
absorb infrared radiation to any substantial degree, the 
improvement which comprises using as the copy sheet a 
transpicous foundation sheet having on one surface 
thereof a porous masking coating comprising «a porous 
filler material which has a light color which contrasts 
sharply with the color of the said imaging composition ` 
and which has a higher melting point than said imaging 
composition and is semi-opaque and reflective of infra 
red radiation to a substantial extent, Said filler material 
being penetrable -by said imaging composition in its 
melted state to render it non-reflective of infrared radia 
tion in areas so penetrated, superposing the original, trans 
fer and copy sheets so that the original images are in 
contact with the transfer sheet and the heat-transferable 
layer is in contact with the masking coating of the copy 
sheet, and applying infrared radiation against the copy 
sheet whereby portions thereof are transmitted by the 
copy sheet and by the transfer sheet to the original images 
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to cause heating thereof and to cause the heat-transfer 
able layer to melt in areas corresponding to the location 
of the original images and penetrate the masking coating 
and filler material of the copy sheet to destroy the infra 
red radiation-reflecting and masking properties of the ñl‘ 
er material in the penetrated areas whereby the heat 
transferred composition is clearly visible through the 
transpicuous copy sheet foundation as correct-reading du 
plicate images of the original images. 

2. The process according to claim 1 in which the trans 
picuous foundation of the copy sheet is selected from the 
group consisting of paper and plastic film. 

3. The process according to claim 1 in which the mask~ 
ing coating on the copy sheet comprises a film-forming 
binder material containing a major amount by weight of 
a porous ñller material which does not absorb substantial 
amounts of infrared radiation. 

4. The process according to claim 3 in which the ratio 
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of filler to binder material is from above about 1:1 up to 
about 4: 1. 

5. The process according to claim 3 in which the filler 
comprises ñnely-divided calcium carbonate. 

6. The method according to claim 3 in which the ñlm 
forming binder material comprises a cellulose plastic. 
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