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ABSTRACT OF THE DISCLOSURE 
Heat sensitive copy sheet, containing both silver soap 

and ferric soap together with a reactant for both, shows 
increased exposure latitude in thermographic copying 
process. 

This invention relates to heat-sensitive copy-sheets. In 
one important aspect the invention relates to copy-sheets 
in transparent ?lm form with which projection trans 
parencies of halftone originals may be prepared by ther 
mographic copying processes. 
The thermographic process as ?rst described in Miller 

US. Pat. No. 2,740,896 involves brief exposure to in 
tense radiation of an original in heat-conductive contact 
with a heat-sensitive copy-sheet. In such processes the 
heat pattern produced at wide lines or blocky image 
areas may build up more rapidly than at narrow lines 
of areas of ?ne detail, resulting in blurring at the former 
or in partial copy at the latter areas when the copy-sheet 
employed is de?cient in exposure latitude. Copy-sheet 
constructions based on silver soap reactants, as described 
in Owen US. Pat. No. 2,910,377, produce dense black 
images but the exposure must be carefully regulated in 
order to obtain a useful degree of latitude. Increased 
latitude is obtained with copy-sheet constructions based 
on ferric soaps as described in Miller et al. U.S. Pat. No. 
2,663,654, but even with these sheets it is found dif 
?cult to obtain fully satisfactory rendering of both ?ne 
and heavy lines or patterns. 

Surprisingly, it has now been found that a combination 
of silver and ferric soap will produce a copy-sheet com 
position having far superior exposure latitude as com— 
pared to either used separately. The discovery makes pos 
sible the accurate rendering of both ?ne detail and wide 
area images on a single sheet, and has resulted in the 
ability to produce excellent full detail projection trans 
parencies of halftone and other di?icult-to-reproduce 
originals. 
The silver soap heat-sensitive copy-sheets form a visible 

image through an oxidation-reduction reaction. A differ 
ent reaction, probably a chelation reaction, occurs in the 
ferric soap coatings. Separate co-reactants may be em 
ployed, but it has been found possible to use the same 
co-reactant for both of the metal soap reactants. Com 
pounds such as pyrogallic acid, catechol, protocatechuic 
acid, azelayl pyrogallic acid, azelayl bispyrogallic acid, 
methyl gallate, behenoyl pyrogallol are particularly ef 
fective. Each of these compounds will be seen to a poly 
hydric phenol. Mixtures of these and other co-reactants 
for the metal soaps may be used, e.g. to obtain images 
of preferred shades of color. Toners such as phthalazin 
one are known to improve the silver image in copy-sheets 
based on silver soaps and are found desirable in the prod 
nets of this invention, e.g. in amounts of about 15-20 
percent of the weight of the silver soap. Polymeric ?lm 
forrning binders, non-fusing at the temperatures employed 
in copying, will ordinarily be included in amounts suf 
?cient to form a smooth well-bonded coating. The com 
positions may be applied to paper or other nontransparent 
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backings and when thus employed may contain pigments, 
?llers and other additives. Particularly desirable results 
are obtained using clear transparent coatings on trans~ 
parent ?lm backings, the resulting copies then serving ad 
mirably as projection transparencies for use on overhead 
projectors. 
The following speci?c examples, in which all propor 

tions are given in parts by Weight unless otherwise indi 
cated, will serve further to illustrate but not to limit the 
invention. 

EXAMPLE 1 

A ?rst coating composition is prepared by mixing to 
gether 20 parts of a 20% dispersion of ferric stearate in 
ethanol, 20 parts of a 20% dispersion of silver behenate 
in ethanol, 0.66 part of phthalazinone, 66.66 parts of a 
15% solution of polyvinyl acetate in acetone, and 88.5 
parts of acetone. The mixture is coated on two mil poly 
ethylene terephthalate polyester ?lm at a coating Weight, 
after drying, of 0.55 gram per sq. ft. 
A second coating composition, prepared by dissolving 

20 parts of cellulose acetate butyrate and 4 parts of meth 
yl gallate in 180 parts of methylethyl ketone, is applied 
oer the ?rst coat at a coating weight, after drying, of 0.30 
gm./sq. ft. The two coatings provide a thin visibly heat 
sensitive layer. 
The coated ?lm is clear and transparent, with a faint 

buff color. A portion is placed in face~to-face contact with 
an original having black printed characterspon a white 
paper backing. Brief exposure through the ?lm to in 
tense radiant energy in a thermographic copying machine 
results in the reproduction of the image areas on the 
?lm. The image density is approximately 1.1. Images hav 
ing a density above about 0.6 are effective in providing 
projection images which are easily visible when shown in a 
lighted room. 
Another portion is used to make a copy of a printed 

halftone original by a similar procedure, The dark image 
areas reproduce as a dense black; the reproductions of 
lighter areas are of much lower density and have a 
slightly purple cast. 

EXAMPLE 2 

A silver soap dispersion is prepared by mixing together 
60 parts of silver behenate, 240 parts of ethanol, 75 parts 
of polyvinyl acetate, 11.25 parts of phthalazinone, and 
1089 parts of acetone. 
A ferric soap dispersion is similarly prepared by mixing 

together 60 parts of ferrice stearate, 240 parts of ethanol, 
75 parts of polyvinyl acetate, and 1100 parts of acetone. 
The two dispersions are mixed together in different 

proportions as hereinafter tabulated. The mixtures are 
coated on one mil polyester ?lm through a coating ori?ce 
of four mils, and the coatings are dried in an oven at tem 
peratures not higher than about 200° F. Each sample is 
then further coated with a composition containing 9.8 
parts of cellulose acetate butyrate and 2.0 parts of methyl 
gallate in 88.2 parts of methylethyl 'ketone, applied 
through a three mil ori?ce, and the sheet is again dried. 
The several samples are imaged thermographically by 
being placed against an original, printed with both wide 
and narrow lines, which is then exposed through the sam 
ple to intense radiant energy for decreasing periods of 
time along the length of the lines. The test is conveniently 
carried out in a thermographic apparatus wherein the 
rate of movement of the copysheet and printed original 
past a line source of intense radiation is uniformly in 
creased, thereby providing a graphical representation of 
exposure latitude. Under unduly prolonged exposure the 
copy is blurred, the heavy lines in particular being broad 
ened and showing rough wavy edges. With too short an 
exposure the density of the copy is decreased and the ?nest 
lines of the original do not reproduce. The range of ex 
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posures between these extremes represents the latitude of 
the copy-sheet. The following tabulation provides a nu 
merical indication of the relative latitude of copy-sheets 
prepared and tested as above described and covering the 
range of 100% silver soap to 100% ferric soap in 10% 
increments. ' 

TABLE I 

[Effect of FezAg ratio on relative exposure latitude] 

Percent Ag soap ........ . - 0 10 20 30 40 50 60 70 30 90 100 
Percent Fe soa _- _ 100 90 80 70 60 60 40 30 20 10 0 
Latitude ............... - - 33 37 40 46 47 52 50 51 50 18 15 

Surprisingly, the latitude of the mixtures containing 10 
80% of silver soap is increased to a value far in excess of 
that obtained with either of the soaps alone. 

EXAMPLE 3 

One mil polyester ?lm is provided with a dried ?rst 
coating of a mixture containing equal proportions of fer 
ric stearate and silver behenate together with toner and 
binder, as described in connection with Example 1. Por 
tions of the ?lm are then separately coated with composi 
tions containing two parts of different co-reactants and 
9.8 parts of cellulose acetate butyrate in 88.2 parts of 
methylethyl ketone, applied from a three mil coating ori 
?ce and again dried. The same coatings are applied over 
?rst coatings separately containing the two metal soaps, 
as controls. The several samples are tested for exposure 
latitude as previously described, with results as indicated 
in the following tabulation. 

TABLE II 

[E?ect of co-reactant on relative exposure latitude] 

Relative exposure latitude 

(‘Jo-reactant Ferric Silver Mixture 

Azelayl pyrogallic acid _________________ _- 23 12 27 
Protocntechulc acid- ____________ .. 33 14 38 
Pyrogallic acid ________ _. 24 11 46 
Methyl gallate .......... _ _ 17 13 43 

Azelagl bis pyrogallic acid 23 16 29 
Catec 01 .............. .. 32 1O 45 
Behenoyl pyrogallol ............. - - 38 20 60 

EXAMPLE 4 

Polyester ?lm coated with mixed silver and ferric soaps 
as in Example 3 except for the inclusion in the coating 
composition of two parts of tetrachlorophthalic anhydride 
for each 100 parts of metal soap and at a coating weight 
of 0.6 gm./sq. ft. is further coated with a solution of 20 
parts methyl gallate, 20 parts behenoyl pyrogallol, and 
200 parts celluose acetate butyrate in 18,000 parts methyl 
cthyl kctone, applied at a coating weight after drying of 
0.35 gm./sq. ft. The sheet is used in making a projection 
transparency of a screen process continuous tone print by 
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the ?lm of Example 1, the image color being gray rather 
than purple at the lighter areas. 
What is claimed is as follows: 
1. A heat-sensitive sheet material including a thin visi 

bly heat-sensitive layer having wide exposure latitude 
and comprising: a mixture of ferric and silver soaps of 
long chain fatty acids wherein said silver soap represents 
between 10 and 80 percent by Weight of said mixture; at 
toner for the silver image; and a phenolic co-reactant for 
said soaps. 

2. Sheet material of claim 1 wherein said layer con 
tains a polymeric ?lm-forming binder and is supported on 
a transparent carrier ?lm and wherein said sheet material 
is clear and transparent. 

3. Sheet material of claim 2 wherein said ferric and 
silver soaps are present in approximately equal propor 
tions. 

4. Sheet material of claim 3 wherein said ferric soap is 
ferric stearate, said silver soap is silver behenate, and said 
toner is phthalazinone. 

5. Sheet material of claim 4 wherein said phenolic co 
reactant comprises behenoyl pyrogallol. 

6. Sheet material including a thin ?exible backing and 
having a ?rst coating comprising a. mixture of 10-80 parts 
by weight of silver soap of long chain fatty acid and cor 
respondingly 90-20 parts by weight of ferric soap of long 
chain fatty acid, and overlying said ?rst coating, a sec 
ond coating comprising at least one polyhydric phenolic 
coreactant, heat reactable with said soaps to produce a 
colored product. 

7. Method of making a heat-sensitive copy-sheet hav 
ing wide exposure latitude comprising blending together, 
in a solution of a polymeric ?lm-forming binder in a vola 
tile liquid solvent, 10-80 parts by weight of silver soap 
of long chain fatty acid and correspondingly 90-20 parts 
by weight of rferric soap of long chain fatty acid, together 
with about 15-20 parts by weight of phthalazinone for 
each 100 parts of said silver soap, and applying said 
blend to a backing, and applying an overlying coating con 
taining at least one polyhydric phenolic co-reactant for said 
soaps thereto. 
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