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ABSTRACT OF THE DISCLOSURE

A finely divided silica gel is dispersed in a heat-flowable
thermographic stencil sheet coating composition of cellu-
lose acetate butyrate film-forming material and plasticizing
material partially but incompletely compatible with the
film-forming material, to improve the oil transfer and
blocking characteristics of the stencil sheet. The stencil
sheet may be imaged by exposing an original in contact
with the sheet to infrared radiation to generate heat in the
image areas of the original sufficient to render the com-
position flowable in the image areas of the stencil sheet,
and causing the composition to flow from the image areas
to thereby form corresponding ink-transmitting openings
in the stencil sheet.

BACKGROUND OF THE INVENTION

This invention relates to a thermographic stencil sheet
of the type which includes a layer of a heat-flowable com-
position and to a method of making an imaged stencil
sheet therewith by subjecting image areas of the stencil
sheet to heat generated by infrared ray absorption.

Copending U.S. patent application Ser. No. 674,153,
filed Oct. 10, 1967, now abandoned, by the present inven-
tors Anderson and Schick discloses a thermographic sten-
cil sheet including an ink-pervious base sheet and an ink-
impervious coating thereon of a heatflowable composi-
tion of cellulose acetate butyrate film-forming material
and plasticizing material partially but incompletely com-
patible with the film-forming material. The stencil sheet
is now in widespread commercial use. It is employed pref-
erably in a stencil sheet assembly including a contacting
absorbent sheet on one surface thereof, and a more rigid
backing sheet on the opposite surface thereof and to which
the absorbent sheet and the stencil sheet are mounted. In
use, an original, such as a typed or printed sheet, is in-
serted between the stencil sheet and the backing sheet,
and the assembly is exposed to infrared radiation on the
face side of the absorbent sheet in a thermal copier such
as a Thermo-Fax machine (3M Company). Heat is gen-
erated in the radiation absorptive graphic portions of the
original to cause the stencil sheet composition to flow in
corresponding areas and thereby produce corresponding
image openings in the stencil sheet. The composition ren-
dered flowable is absorbed by the absorbent sheet and/or
adjoining areas of the stencil sheet. The original and the
absorbent sheet are separated from the imaged stencil
sheet, the stencil sheet and the backing sheet are-placed
on a mimeograph duplicating machine followed by sepa-
ration of the backing sheet, and the machine is operated to
produce multiple mimeograph copies of the original.

It was found in use that “oil” was transferred from the
stencil sheet to the original in the image areas. The oil
frequently broadened and feathered the copy on the orig-
inal (smudging) and the presence of oil on the original
was not a desirable condition. The smudging of the orig-
inal affected the imaging speed in subsequent exposures,
owing to the broadening of the image characters or trans-
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fer from the original to the stencil sheet. Subsequent per-
formance was affected when the original was removed
from the file for rerun, or in the event that optimum ex-
posure was not used in imaging the first stencil.

It would be desirable to reduce the oil transfer to more
desirable limits while preserving the advantageous prop-
erties of the stencil sheet of our aforesaid copending ap-
plication.

In copending U.S. patent application Ser. No. 27,135,
filed Apr. 9, 1970, by the present inventors Anderson and
Schick, an improved thermographic stencil sheet is dis-
closed, which exhibits low oil transfer. The stencil sheet
includes a heat-flowable composition characterized by
forming a cooled melt having a defined pourable liquid
volume, and a plasticizing material in the composition
characterized by defined tack and aniline point limits.

More particularly, the improved thermographic stencil
sheet of the foregoing application comprises an ink-per-
vious base sheet, and an ink-impervious coating thereon
of a heat-flowable composition of film-forming material
comprising cellulose acetate butyrate, and plasticizing ma-
terial having (a) a tack index, as defined hereinafter, of
at least about 10, and (b) a maximum mixed aniline point
of about 110° F., the said composition initially forming
a clear homogeneous single phase melt at a maximum
temperature of about 320° F. and forming a solid-liquid
two-phase mixture when cooled from the melt to room
temperature, at least one phase of the said mixture incor-
porating substantial proportions of both the film-forming
material and the plasticizing material, the mixture having
a pourable liquid volume which is a maximum of about
one-fourth the volume of the solid phase, the said com-
position being soluble in a volatile solvent and forming
a2 substantially clear homogeneous continuous imperfo-
rate coating when deposited from a solution thereof, and
the said coating being provided on the base sheet by dep-
osition of the composition on the base sheet from a sol-
vent solution thereof, the melting point of the coating
being in the range of about 150-320° F.

The improved stencil sheet of the copending applica-
tion has markedly improved oil transfer properties and
in many cases also provides improved copy quality. Never-
theless, there remains room for improvement. Thus, vari-
ous embodiments of the copending application do not ex-
hibit optimum results for all of the more significant stencil
performance characteristics, including durability, imaging
speed, imaging quality, oil smudging and oil transfer,
and blocking. Frequently, blocking is less than optimum
when oiling is reduced to a minimum. In some cases,
optimum oiling properties can not be achieved, although
oiling is improved. At times, imaging speed or imaging
quality is less than optimum.

It would be desirable, further, to achieve the improved
oil transfer properties of the copending application while
improving the stencil sheet thereof in one or more re-
spects, so as to approach optimum performance charac-
teristics for a thermographic stencil sheet.

SUMMARY OF THE INVENTION

The present invention provides an improvement in a
thermographic stencil sheet of the type disclosed in the
application Ser. No. 674,153, which reduces oil transfer
while maintaining performance characteristics. While not
so limited, the invention is especially advantageous when
employed in combination with the aforesaid improve-
ment of the subsequent copending application, the com-
bination providing a thermographic stencil sheet ap-
proaching optimum all-around performance in numerous
embodiments.

In the invention, a finely divided silica gel is dispersed
in the heat-flowable coating composition of a thermo-
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graphic stencil sheet, the composition including film-
forming material comprising cellulose acetate butyrate
and plasticizing material partially but incompletely com-
patible with the film-forming material. .

The silica gel is dispersed in the coating composition in
a proportion of about 1-20% by weight of the film-form-
ing and plasticizing materials. Preferably, the silica gel
has an oil absorption capacity of at least about 90 1bs./ 100
1bs. It is further preferred that the silica gel have a maxi-
mum average particle size of about 10 microns.

In a specific preferred embodiment of the invention, a
combination of conditions and materials is provided, em-
bodying the conditions and materials previously disclosed
to provide improvements in the basic stencil sheet, as
described above, and the provision of silica gel in the
coating composition, as disclosed herein.

The invention also provides a method of making an
imaged stencil sheet, wherein the thermographic stencil
sheet is employed in contact with a graphic original,
image areas of the stencil sheet are subjected to heat
generated in the original by infrared ray absorption to
render the composition flowable in the stencil sheet image
areas, and the composition is caused to flow from the
vimage areas and thereby form corresponding ink-trans-
mitting image openings in the stencil sheet.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The thermographic stencil sheet includes a stencil base
tissue sheet that may be formed of any suitable fiber, such
as abaca, abaca and wood fibers, kozo fiber, or polyester
fibers, loosely arranged to provide a foraminous, highly
permeable tissue. The tissue may weigh about four and
one-half to twelve pounds per 3,000 sq. ft. (24" x 36",
500 sheets). A heat-flowable coating composition, which
is solid at ambient temperature, is applied to the base
sheet at a rate of about 14 to 24 Ibs. (dry basis), prefer-
ably about 20 Ibs. per 3,000 sq. ft. The coating composi-
tion melts in the range of about 150°-320° F., more
preferably 200-300° F.

The heat-flowable coating composition includes cellu-
lose acetate butyrate film-forming material, which is
capable of forming a continuous, cohesive, flexible, ink-
impervious film. The film-forming material is plasti-
cizable to melt in the range of about 150-320° F. The
film-forming material is employed in a proportion in the
range of about 8-50%, preferably about 8-30%, and
more preferably about 14-23% by weight of the coating
composition, including the film-forming and plasticizing
materials and exclusive of additives thereto. The volume
ratio of the film-forming material to the total plasticizing
material in the coating composition preferably is in the
range of about 1:13 to 1:3.5.

Of the available grades of cellulose acetate butyrate,
it is preferred to employ those having values of about
35-55% butyryl content, more preferably above about
49%, and about 1.5-13% acetyl content, by weight. The
hydroxyl content varies up to about 4.5% by weight, and
it is preferred that the hydroxyl content be below about
0.4%. The viscosity is about 0.15-6 seconds, by A.S.T.M.
Method D-1343-54T in Formula A, A.S.T.M. Method
D-871-54T. The melting or softening points range from
about 265 to 360° F.

The film-forming material is combined in the coating
composition with a plasticizing material partially but in-
completely compatible therewith. Such plasticizing ma-
terial is defined to mean material which when heated
with the film-forming material in the proportions used
forms a clear homogeneous single phase melt, and which
when cooled from the melt to ambient or room tempera-
ture forms a two-phase mixture, at least one phase of
the mixture incorporating substantial proportions of both
the film-forming material and the plasticizing material.
The materials employed in the composition initially
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form a single phase melt at 2 maximum temperature of
about 280--320° F,, varying with the specific composi-
tion. Such temperature is referred to as the compatibility
temperature of the composition. It is preferred that the
compatibility temperature be at least about 120° F., and
in further preferred embodiments of the invention, the
compatibility temperature is above about 170° F.

Upon cooling below the compatibility temperature, the
liquid separates into two phases. The mixture remains
fluid over a temperature range, and then the phase con-
taining the major proportion of the film-former gradually
hardens to a solid as the coating cools to room tempera-
ture, The liquid phase may be trapped by the gel struc-
ture of the solid phase at room temperature, or it may
separate into a discrete liquid component.

A characteristic of the improvement of the Anderson
and Schick copending application is that the foregoing
mixture at room temperature has a maximum pourable
liquid volume of about one-fourth the volume of the
solid phase, and it is preferred that the pourable liquid
volume be a maximum of about one-eighth the volume
of the solid phase. For example, the mixture is cooled
to room temperature with stirring, and its consistency is
observed. A uniform gel or slush, having no solid sepa-
ration, generally is optimum for low oil transfer. The mix-
ture may separate into solid and liquid fractions, the
solid being particulate or in the form of a ball, from
which a liquid may be poured. It is the volume of such
pourable liquid with reference to the solid content of the
mixture which is referred to in connection with the above
pourable liquid volume maximums,

The foregoing characteristic of the improvement of the
copending application constitutes a preferred condition
in the present invention. However, the invention is not
limited thereto, since improved results are also obtained
at higher pourable liquid volumes, as illustrated in the
examples.

The plasticizing material having partial but incomplete
compatibility with the film-forming material may con-
stitute a single plasticizer, or may include a plurality of
plasticizers. The plasticizers are substantially non-volatile
substances which serve to modify the physical properties
of the film-forming material, including the melting or
softening point, compatibility, and/or flow properties.
They may be either liquid or solid at temperatures from
ambient temperature up to close to imaging temperature,
but at least must be liquid when mixed with other plas-
ticizers at imaging temperature,

The plasticizers generally fall into three groups as
regards compatibility with the film-forming material; par-
tially but incompletely compatible, incompatible, and
compatible substances. Certain of the partially compatible
plasticizers may be employed as sole plasticizers. Alter-
natively, two or more plasticizers having individual com-
patibilities varying from complete compatibility to com-
plete incompatibility may be employed, so long as the
plasticizers together provide the proper balance of com-
patibility with the film-forming material. When a plurality
of plasticizers is employed, it is preferred that they be
compatible with each other at room temperature, forming
a single phase mixture after heating together and cooling.

The above-described composition having the defined
maximum pourable liquid volume constitutes a relatively
compatible composition. When such a composition is
employed in the stencil coating, the coating may suffer
from blocking, owing to tackiness accompanying increased
compatibility. Blocking is a condition of adherence or
sticking to adjacent stencil material in a roll, or sticking
to the original or the top tissue during imaging, which
causes pinholing. As disclosed in the latter application of
Anderson and Schick, plasticizing material can be for-
mulated on the basis of defined tack limits to minimize
blocking. In particular, a plasticizing material, including
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one or more plasticizers, is employed which has a tack
index of at least about 10, determined as follows:

The “Tack Rolling Ball Method” of the Pressure Sensi-
tive Tape Council (Glenview, Ill.) was modified for a
lower tack level, and the modified method is identified
herein as the “modified rolling ball method.” The appara-
tus included a glass plate, 872" x 11’ supported in hori-
zontal position. A second glass plate, 3" x 6”’, was mounted
with its 3"’ edge abutting the 812" edge of the first plate,
with their upper edges or corners in aligned contact with
each other. A ball holder was affixed to the smaller plate
to release a ball ¥4” from its outer end. The outer end
of the smaller plate was elevated so that the surface of
the plate at the point of ball release was 0.203" above
the horizontal plane of the upper surface of the large
plate. The apparatus thus was arranged for releasing a
steel ball on the small plate to roll down 5%2" of the
small plate and on to the large plate. Steel balls were
used having a diameter of %¢’’ and weighing 5.48 grams.

In the test, a film of the plasticizing material to be
tested is cast on the large plate and drawn down to a
thickness of ¥4 mil. The film is cast at a temperature such
as to render the plasticizing material sufficiently fluid, and
is cooled, if necessary, for measurement at room tempera-
ture (77° F.). The cast film is drawn down with a rod or
other suitable means to provide the film thickness of
12 mil.

A ball rolling across the film will experience a decelerat-
ing force proportional to the velocity of the ball and the
tackiness of the film. Liquid viscosity also has an effect,
minimized by employing the very thin film. In addition, an
experimentally determined viscosity factor is applied to the
results.

Tack measurements are made in inches of ball roll on
the larger plate bearing the film, measured to the point the
ball stops. The tackier the material, the shorter the dis-
tance of ball roll. The tack index referred to herein and
in the claims is determined by measurement of the amount
of ball roll on the horizontal plate, in inches, multiplied
by the log;g of the viscosity of the plasticizing material in
centipoises at 77° F.

A tack index of at least about 10 constitutes a pre-
ferred condition in the present invention. However, the in-
vention is not limited to this condition, since improved
results are also obtained at lower tack indices, as illus-
trated in the examples.

As disclosed in the latter application of Anderson and
Schick, the above-described conditions of maximum pour-
able liquid volume from a cooled melt of the composition
of film-forming and plasticizing materials, and of a mini-
mum tack index will in general serve to identify coating
compositions, both in their materials and in their relative
proportions, which will provide low oil transfer with mini-
mized blocking. There are, however, exceptions, and it
was found that the exceptions noted are excluded by limita-
tions on the aniline point of the plasticizing material, the
aniline point serving as an indication of the compatibility
of the plasticizing material with the film-forming material.
Thus, the plasticizing materials employed are relatively
compatible with the film-forming material, while remain-
ing partially but incompletely compatible therewith. In
general, a maximum mixed aniline point of about 110°
F. is specified for the plasticizing material.

A maximum mixed aniline point of about 110° F. for
the plasticizing material constitutes a preferred condition
in the present invention. However, the invention is not
limited to this condition, since improved results are also
obtained at higher aniline points, as illustrated in the ex-
amples.

Mizxed aniline point as referred to herein and in the
claims is determined by A.S.T.M. Test D-1012-62, It is
the minimum equilibrium temperature of a mixture of 2
volumes of aniline, 1 volume of sample, and 1 volume of
n-heptane of specified purity. Straight aniline point is de-
termined according to the A.S.T.M. test, and is the mini-
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mum equilibrium temperature of a mixture of 1 volume
of aniline and 1 volume of sample. For formulating pur-
poses, it is generally useful to mix high aniline point ma-
terial with a low aniline point, low tack material such as
Hercolube A (described hereinafter), in a 50:50 volume
ratio, and run the aniline point of the mixture. Similarly,
it is useful to mix low aniline point material with high
aniline point material such as Mobilsol L (described here-
inafter). Theoretical aniline points may be determined in
this manner for materials which otherwise cannot be
measured or can be measured only with difficulty. Theo-
retical aniline points referred to hereinafter were deter-
mined in the foregoing manner.

The plasticizing material and proportions thereof are
selected on the basis of the herein-defined physical prop-
erties. Numerous and diverse materials may be employed,
in a variety of combinations and relative proportions.
Most frequently, a plurality of individual plasticizers are
combined to achieve the specified physical conditions and
optimum results. When the plasticizing material satisfies
the basic conditions, the proportions of individual plasti-
cizers thereof then may be adjusted within the defined
limits to achieve optimum properties.

The plasticizing material is oleaginous or oily in na-
ture, that is, it contains one or more oleaginous plasti-
cizers. While numerous oleaginous plasticizers may be em-
ployed, it is presently preferred to employ one or more
members selected from the group consisting of mineral oil,
castor oil, hexadecyl alcohol, polypropylene glycol mono-
butyl ether, polyoxyethylene ethers of lanolin alcohols,
pentaerythritol tetra-esters of aliphatic acids having from
5 to 10 carbon atoms, and trimethylol propane tri-esters
of aliphatic acids having from 5 to 10 carbon atoms. An
oleaginous plasticizer or mixture of plasticizers may be
present in a proportion in the range of about 5-85% by
weight of the film-forming material and plasticizing mate-
rial, such materials being referred to herein as the active
materials, excluding the silica gel and other materials
which are neither film-formers nor plasticizers, such as
inert solids and other materials performing other func-
tions.

1t is further preferred to employ plasticizing material
containing mineral oil, an ester of an aliphatic acid having
from 5 to 10 carbon atoms, as described above, or a mix-
ture of the two. The mineral oil preferably is employed in
a proportion of about 5-70% by weight of the composi-

tion of film-forming material and plasticizing material,

more preferably, 10 to 50%. The aliphatic acid ester is
employed in a proportion of about 5-85% by weight of

‘the composition, preferably 15-55%.

A valuable class of plasticizers generally employed with

‘one or more other plasticizers in the invention constitutes

materials having the nucleus:

bt B

4nf  10;

wherein the 1(2)-, 2(3)-, 3(4)-, 4(4a)-, 4a(10a)-, 9(10)-
and 10(10a)-carbon atom linkages are selected from the
group consisting of single bonds and double bonds, and
the nucleus contains from 0 to 3 non-adjacent double
bonds, all of which are located in such positions. Such ma-
terials provide low oil transfer and/or low tackiness prop-
erties. They may be employed in proportions of about
5-75%, preferably 15-55% by weight of the film-forming
and plasticizing materials.

The materials having the foregoing nucleus include
lanolin steroils, which serve to impart low tackiness.

The materials including such nucleus also include the
acid constituents of rosin, known as resin acids, and their
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derivatives, including derivatives of the resin acids both
in refined form and as present in rosin, about 90% of
which constitutes resin acids. The resin acids are chiefly
the abietic acid type, and abietic acid is the major constitu-
ent of the acids. The resin acid derivatives are preferred as
having greater stability than the resin acids.

Preferred derivatives of the resin acids include  hy-
drogenated resin acids, esters of resin acids, dimerized
resin acids, zinc and calcium di-resin acid carboxylates,
hydroabietyl alcohol, and esters of hydroabietyl alcohol.
Preferred esters include the methyl, pentaerythritol, glyc-
erol, phthalate, and polyol esters, the latter including par-
ticularly the diethylene and triethylene glycol esters. Such
materials are in general relatively compatible with the
film-forming material and with other plasticizers, and they
serve to impart low oil transfer and/or better durability
to the coating composition, partially as a result of the
higher viscosity they impart.

A formulation for high viscosity may assist valuably
in the provision of a low oil transfer composition. With
higher viscosity, compatibility of the plasticizing material
with the film-forming material may be and often pref-
erably is reduced with the aniline point of the plasticizing
material being higher. Also, the tackiness of the plasticiz-
ing material may be higher, and the pourable liquid vol-
ume from the cooled composition melt may be greater.
However, the copy quality may suffer in some cases.

The film-forming and plasticizing materials of the coat-
ing composition are soluble in a volatile solvent and are
selected and blended in proportions so as to form a sub-
stantially clear homogeneous continuous imperforate coat-
ing when deposited from a solution thereof, the coating
then being provided on the base sheet by deposition of the
composition thereon from such solution. In this connec-
tion, reference to clarity of the coating, as an index of
compatibility, is to be understood as being exclusive of
the effect of additives other than the active or basic film-
forming and plasticizing materials, i.e., the silica gel, and
other additives such as solids incorporated for other pur-
posgs, fillers and others. Reference to clarity is also ex-
5:1us1ve of the opacifying effects of materials having an
inherent opacity, such as waxy materials, and of the pres-
ence of materials which are solid at room temperature
and are incorporated above their solubility limits at room
temperature.

. The composition of film-forming and plasticizing mate-
rials preferably is completely soluble in a volatile solvent
at a temperature below about 140° F., more preferably,
at room temperature. The preferred compositions are solu-
ble in organic solvent mixtures of aromatic hydrocarbons,
and aliphatic esters and/or aliphatic alcohols, and are
deposited on the base sheet from a solution therein by
evaporation of the solvent. The composition deposited in
@his manner forms a uniform gel on the base sheet, which
is irreYersibly physically altered when heated to its melt-
ing point.

The film-forming and plasticizing materials are selected
and blended in proportions so as to form a stencil sheet
coating melting in the range of about 150-320° F. The
stencil coating may melt at a temperature from below to
above the compatibility temperature, as described above.
Reference to the melting point of the coating herein means
the temperature at which a free film of coating on a ver-
tical surface becomes liquid enough to flow. (A free film
is obtained by depositing the coating from solvent onto a
non-porous surface.)

A fively divided silica gel is dispersed in the composi-
tion of film-forming and plasticizing materials, having the
foregoing characteristics, in a proportion of about 1-20%
by weight of the film-forming and plasticizing materials.
The silica gel is a low infrared absorbing solid that alone
may serve to reduce oil migration and minimize or obviate
the problems occasioned thereby, such as smudging of the
original image and/or the presence of oil on the original
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following imaging. Most advantageously, the silica gel is
incorporated in a composition formulated in accordance
with the disclosure of the latter application of Anderson
and Schick, and therefore already having improved oil
transfer characteristics. The complete composition of
film-forming material, plasticizing material, and silica gel
then may be formulated to maximize the characteristics
of imaging speed, imaging quality, and durability while
minimizing oil transfer and blocking. In this connection,
it will be understood that individual characteristics may
vary somewhat from composition to composition, and
some compositions will be superior to others, while gen-
erally porviding markedly superior stencils over all. It is
thus possible to select compositions with regard to cost,
availability, manufacturing and various other considera-
tions, which may at times weigh more heavily than the
need for the highest rating in one or more of the stencil
sheet characteristics.

The preferred silica gel has an oil absorption capacity
of at least about 90 1bs. per 100 Ibs. for broadest, most
versatile application. Silica gel having an oil absorption
capacity above about 300 Ibs. per 100 Ibs. is further pre-
ferred. Oil absorption capacity as referred to herein is
determined according to A.S.T.M. Method D-281-31,
based upon the absorption of linseed oil.

The silica gel is quite effective in reducing oil transfer
propertes, even in small amounts. It also contributes great-
ly to blocking resistance, tending to eliminate sticking of
the stencil material to itself in a roll and/or sticking to
the original or the top tissue sheet during imaging, which
causes pinholing,.

An important aspect of the invention concerns the im-
aging performance of the composition in the presence of
the silica gel. Thus, it is essential that the plasticizing ma-
terial in the composition continue to perform its functions
in providing a flowable composition which is immediately
removed or released from the image areas upon imaging.
It was discovered that while the silica gel acts to prevent
undesirable transfer of the plasticizing material, it never-
theless does not present a problem in forming a stencil
image in the proportions employed.

It will be found at times that the higher proportions of
silica gel tend to reduce the imaging speed and the image
quality. These effects may be counteracted by adjustment
of the plasticizing materials. Ultimately, imaging speed
and imaging quality fall off too greatly, and the transfer
of oil commences to increase owing to the longer imaging
time. The above-described upper limit of 20% of silica
gel represents approximately the upper limit for an ac-
ceptable stencil employing one of the grades of silica gel
which have been evaluated.

As illustrated in the examples, the preferred ranges of
proportions for the several grades of silica gel may not
be coextensive, but may overlap. Thus, the high oil ab-
sorption grades are more effective in lower proportions,
and the low oil absorption grades maintain overall per-
formance better at the higher proportions. In general, the
optimum proportions for all of the grades of silica gel
evalutaed are found in the range of about 2-12% by
weight of the film-forming and plasticizing materials, es-
pecially for the high oil absorbing grades, preferably hav-
ing an oil absorption capacity above about 300 Ibs./100
1bs. The results obtained at various proportions are subject
to variation among otherwise differing compositions.

It is preferred that the maximum average particle size
of the silica gel be about 10 microns. With larger parti-
cles, there is an increasing tendency towards settling in
coating operations. It further appears preferable that the
silica gel particles fall within the range of about 0.5~12
microns, to the extent of 90% of their weight, i.e., there
being a maximum of about 5% of the particles below and
about 5% of the particles above such range. It appears
that particles of smaller size are less effective. In this con-
nection, the particle size referred to is an agglomerate
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size as conventionally identified, whereas the ultimate par-
ticles in the agglomerates are much smaller, e.g., 0.01—
0.02 micron.

Silica gel thus may be included in the coating composi-
tion to marked advantage. Oil transfer is materially re-
duced, blocking tendencies are counteracted, and overall
high quality stencil sheets may be produced. Silica gel
may be employed without affecting imaging quality and
imaging speed. It may be employed in relatively small
quantities and without adverse effect on the stencil sheet.
Silica gel disperses uniformly throughout the coating com-
position.

For optimum results, it may be necessary to adjust the
ingredients of the coating composition and their propor-
tions on the basis of observed results. That is, adjustment
may be made to improve uniformity, featherness, and
brokenness of the imaged characters, oiliness, blocking,
speed of imaging, and durability. The majority of the
stencil sheets illustrated herein may also be imaged me-
chanically, as by typing, which constitutes a substantial
advantage. Adjustment of the materials and proportions
also may be made to provide optimum typing sensitivity.

The stencil sheet may be imaged in a conventional
thermographic machine, such as a roller-type copier as
represented by Copy-Rite Model CF 8 (Polyfax Corpor-
ation), and a belt-type copier such as a Thermo-Fax Mod-
el 45CG “Secretary” machine. A tungsten filament lamp
or other suitable source of infrared radiation is employed
for imaging. A printed original in contact with the sten-
cil sheet is exposed to radiation substantially instanta-
neously, i.e., on the order of about 0.03 to 0.1 second, to
generate a temperature rise in the image portions of the
original from about ambient temperature to a tempera-
ture sufficient to produce a temperature in the image por-
tions of the stencil sheet in the range of about 150-
320° F.

The coating composition in the stencil sheet is reduced
to a flowable condition substantially instantaneously and
is absorbed by the absorbent sheet or into adjacent areas
of the stencil sheet immediately thereafter, to leave ink-
transmitting image openings in the stencil sheet. The open-
ings are bridged by the fibers of the stencil base sheet,
which is ink-pervious, and the base sheet fibers serve to
retain letter centers and the like in place. The imaged
stencil sheet is separated from the original and the absorb-
ent sheet for use as a duplicating master.

In"the examples which follow, the coating composi-
tions were formulated in a solvent mixture of 92.8 parts
of toluene, 26.4 parts of ethyl alcohol (95% denatured,
U.S. government Formula C), and 66.4 parts of 99%
ethyl acetate, in parts by weight. The plasticizing mate-
rials were dissolved in a portion of the solvent mixture
at room temperature, and a solution of the cellulose ace-
tate butyrate in another portion was added thereto. A dis-
persion of silica gel in a third portion of the solvent mix-
ture was added to the solution and mixed well. In this
manner, the materials of each coating composition were
incorporated in the solvent mixture at a concentration of
about 30-35% by weight.

Stencil base tissue sheet material made of abaca fiber
was coated and impregnated with the coating composi-
tion. The tissue weighed 6.7 1bs. per 3,000 sq. ft. The sheet
material was coated with the composition by contacting
its bottom surface with the surface of a quantity of coat-
ing composition in a dish, removing excess fluid by a doc-
tor rod, and drying by hanging the sheets in the atmos-
phere at room temperature. The total coated weight of the
resulting stencil sheet ranged from 25.5 to 28 Ibs. per
3,000 sq. ft. The thickness of the resulting stencil sheet
was about 2% mils.

In addition to the listed ingredients, each coating com-
position included 0.17 gram of an antioxidant per 100
grams of active materials, the antioxidant being Carstab
DLTDP, described hereinafter..

Each stencil sheet was assembled with an absorbent
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sheet for imaging tests, The absorbent sheet was 10 Ibs.
per 2,880 sq. ft. tissue formed of mixed abaca and wood
pulp fibers (Grade 55 tissue, Dexter Corporation). Qil
smudging of the image was determined on carbon ribbon
copy typed on bond paper, and oil transfer was determined
on offset printed stock. Blocking was determined by stor-
ing unassembled stencil sheets in contact with each other
in foil, at room temperature. Blocking was also deter-
mined in most cases by evaluating pinholing upon ex-
posure with a blank sheet of coated paper in a thermal
copier. Durability was determined on a label printer type
of mimeograph stencil duplicating machine.

Illustrative materials which may be employed in the in-
vention, and referred to herein, are described as follows:

Silica gel

Syloid Al-1 (all Syloids from Davison Div., W. R.
Grace Co.) is silica gel having an oil absorption of about
90 1bs./100 lbs. and a particle size range of 1.7-11
microns (90%).

Syloid 162 is silica gel having an oil absorption of about
145 1bs./100 lbs., a particle size range of 1.5-12 microns
(90%), and an average particle size of about 7 microns
(averages based on the weight of the particles, ie., ap-
proximately ome-half by weight above and below the
average).

Syloid 255 is silica gel having an oil absorption of about
315 1bs./100 Ibs., a particle size range of 0.8—12 microns
(90%), and an average particle size of about 3—4 microps.

Syloid 266 is silica gel having an oil absorption of about
310 lbs./100 Ibs., a particle size range of 0.6—-10 microns
(90%), and an average particle size of about 2 microms.

Santocel FR-C (Monsanto Chemical Co.) is a silica
gel having an oil absorption of about 350 Ibs./100 lbs.,
and an average particles size of about 5 microns.

Film-forming material

CAB 500-1 is cellulose acetate butyrate grade EAB
500-1 (Eastman Chemical Products) having an average
butyryl content of 49.6%, an average acetyl content of
5.5%, a hydroxyl content of 0.15-0.36%, a viscosity of
0.8-1.2 seconds determined by the hereinabove-identified
A.S.T.M. method, and a melting point range of about
329-347° F.

CAB 451-1 is cellulose acetate butyrate grade EAB
451-1 (Eastman Chemical Products) having an average
butyryl content of 44%, an average acetyl content of
8.5%, an average hydroxyl content of about 1.3%, a vis-
cosity of 1-2 seconds by the A.S.T.M. method, and 2
melting point range of 302-311° F.

Antioxidant

Carstab DLTDP (Carlisle Chemical Works) is dilauryl
thiodipropionate.

Plasticizing material

Mobilsol L (Socony Mobil Qil Co.) is a refined naph-
thenic petroleum oil having a viscosity of 61 Saybolt Uni-
versal Seconds (SUS) at 100° F., an aniline point of 165°
F. (straight, A.S.T.M. Test D-1012-62), an API gravity
of 25.7°, and a distillation range of 490-708° F. (100% ).

Compressor Lube 1500 (Witco Chemical Co.) is a
highly paraffinic white mineral oil having typical viscos-
ities of 1537 SUS at 100° F. and 95 SUS at 210° F.,and a
specific gravity of 0.886. Its aniline point is greater than
230° F. (straight).

Hercolube A (Hercules, Inc.) is the mono-pentaerythri-
tol tetra-ester of caproic acid, having an acid number of
0.1, a saponification number of 420, and a specific gravity
of 1.002 at 25° C. Its mixed aniline point is 62° F.

MCP-42 (Mobil Chemical Co.) is a mixed tetra-ester
of pentaerythritol and a mixture of aliphatic acids having
5-10 carbon atoms and an average carbon number of 6.9.
The acids include 15-20% branched chain and the bal-
ance straight chain alkanoic acids. The specific gravity is
1.00 at 25° C. Its mixed aniline point is 42° F.
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MCP-99 (Mobil Chemical Co.) is a mixed tri-ester of
trimethylol propane and a mixture of aliphatic acids hav-
ing 5-10 carbon atoms and an average carbon number of
8.3. The acids are straight chain alkanoic acids. The
specific gravity is 0.985 at 25° C. Its mixed aniline point
is 58° F.

Ucon LB-70-X (Union Carbide) is polypropyl.ene
glycol monobutyl ether having a viscosity of 70 centipoises
at 100° F. Its mixed aniline point is 77° F.

Ucon LB-300-X (Union Carbide) is polypropylene
glycol monobutyl ether having a viscosity of 300 centi-
poises at 100° F. Its mixed aniline point is 102° F.

Solulan 5 (American Cholesterol Products) is a poly-
oxyethylene ether of lanolin alcohols and contains lanolin
sterols. It is a 5 mole ethylene oxide ether of the lanolin
alcohols. It typically has an acid number of 3 max., a
hydroxyl number of 120-135, a saponification number of
10 max., and an iodine value of 20-30. Its mixed aniline
point is less than 40° F.

Modulan (American Cholesterol Products) is acety-
lated USP lanolin as described in U.S. Pat. No. 2,725,334.
It typically has an acid number of 3 max., a hydroxyl
number of 10 max., a saponification number of 95-125,
and a melting range of 30-40° C. Its mixed aniline point
is 131° F.

Acetulan (American Cholesterol Products) is a liquid
fraction of acetylated lanolin alcohols typically having an
acid number of 1 max., a hydroxyl number of 8 max., a
saponification number of 180-200, an iodine number of
6-10, a specific gravity of 0.850-0.880 at 25° C., and a
viscosity of about 10 centipoises at 25° C. Its mixed
aniline point is 35° F.

Hercolyn D (Hercules, Inc.) is a hydrogenated methyl
ester of rosin purified by steam distillation, a liquid hav-
ing a Gardner-Holdt viscosity at 25° C. of Z2-Z3 and an
acid number of 7. Its mixed aniline point is 58° F.

Abitol (Hercules, Inc.) is technical hydroabietyl alco-
hol having a viscosity of 200 centipoises at 80° C., a
specific gravity of 1.008 at 25° C., a maximum acid num-
ber of 0.4, a maximum saponification number of 16, and
a mixed aniline point of less than 40° F.

Cellolyn 21 (Hercules, Inc.) is a phthalate ester of
technical hydroabietyl alcohol. It typically has an acid
number of 8, a saponification number of 129, a specific
gravity of 1.05 at 25° C,, a softening point (Hercules drop
method) of 65° C., and a2 mixed aniline point of 55° F.

Cellolyn 104 (Hercules, Inc.) is a pentaerythritol ester
of rosin, typically having an acid number of 30, a specific
gravity of 1.13 at 25° C., a softening point (Hercules
drop method) of 101° C., and a mixed aniline point of
145° F.

Staybelite Ester 3 (Hercules, Inc.) is a triethylene gly-
col ester of hydrogenated rosin, typically having a vis-
cosity of 385 SUS at 100° F., an acid number of 6, a
specific gravity of 1.08 at 25° C., and a mixed aniline
point of 61° F.

Staybelite Ester 5 (Hercules, Inc.) is a glycerol ester
of hydrogenated rosin purified by steam distillation,
typically having a softening point (Hercules drop method)
of 81° C., an acid number of 5, a specific gravity of 1.06
at 25° C., and a mixed aniline point of 85° F.

Staybelite Resin (Hercules, Inc.) is hydrogenated rosin,
typically having a softening point (Hercules drop method )
of 75° C., an acid number of 165, a saponification num-
ber of 167, a specific gravity of 1.045 at 25° C., and a
mixed aniline point of 36° F.

Limed Poly-Pale Resin (Hercules, Inc.) is a reaction
product of partially dimerized rosin and hydrated lime
containing 5-7% calcium, and typically having a soften-
ing point of 175° C. (Hercules drop method), an acid
number of 63, a specific gravity of 1.10 at 25° C., and a
mixed aniline point of 141° F. The product includes
calcium di-resin acid carboxylate, wherein a calcium ion
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is linked to the carboxyl groups of two resin acid mole-
cules.

Poly-Pale Resin (Hercules, Inc.) is a partially dimerized
rosin, typically having a softening point of 102° C.
(Hercules drop method), an acid number of 145, a sapon-
ification number of 148, and a specific gravity of 1.073 at
25°C.

Flexalyn (Hercules, Inc.) is a diethylene glycol ester
of rosin, having a softening point (Hercules drop method)
of 44° C., an acid number of 6, a specific gravity of 1.0
at 25° C., and a mixed aniline point of 76° F.

Pexate 510 E (Hercules, Inc.) is a rosin-derived thermo-
plastic resin containing 10.1% zinc, and typically having
a softening point of 118° C., a specific gravity of 1.16 at
25° C., and a mixed aniline point of 109° F. (theor.).
The product includes zinc di-resin acid carboxylate, where-
in a zinc jon is linked to the carboxyl groups of two resin
acid molecules.

Permalyn 330 (Hercules, Inc.) is a glycerol ester of
stabilized resin acids, typically having a softening point
of 87° C. (Hercules drop method), an acid number of 7,
a specific gravity of 1.06 at 25° C., and a mixed aniline
point of 67° F. (theor.)

Surfactant AR-150 (Hercules, Inc.) is & medium chain
length ethylene oxide adduct of rosin, typically having a
viscosity of 400 centipoises at 25° C., and a specific
gravity of 1.099 at 25° C.

Halowax 1014 (Koppers Co.) is a mixture of penta-
and hexachloronaphthalene having about 62% chlorine, a
hard amorphous waxy material typically having a soften-
ing point of 137° C., a viscosity of 35 SUS at 150° C., a
maximum acid number of 0.05, and a specific gravity of
1.78 at 25° C.

Halowax 1001 (Koppers Co.) is a mixture of tri-and
tetrachloronaphthalenes having about 50% chlorine, a
hard amorphous waxy material melting to a very mobile
liquid at 90-95° C., and having a viscosity of 30 SUS at
130° C., a maximum acid number of 0.05, and a specific
gravity of 1.58 at 25° C.

Piccotex 75 (Pennsylvania Industrial Chemical Co.) is
a copolymer of vinyl toluene and alpha-methylstyrene,
having a softening point of 75° C., an acid number less
than 1, a specific gravity of 1.04. at 25° C., and a mixed
aniline point of 87° F.

Polyvis O (Cosden Oil and Chemical Co.) is polyiso-
butylene, an oily liquid having an average molecular
weight of about 400, a viscosity of 150 SUS at 100° F.
and 42 SUS at 210° F., a specific gravity of 0.837 at 25°
C., and an aniline point of 211° F. (straight).

Picc:‘olastic A-50 (Pennylvania Industrial Chemical
Co.) is polystyrene having an average molecular weight
of 350, a ball and ring melting point of 50° C, and a
specific gravity of 1.04 at 25° C.

Piccoumaron 410L (Pennsylvania Industrial Chemical
Co.) is a polyindene resin having a softening point of
100° C., a bromine number of 12, a melt viscosity of 100
;;gt:p%ises at 175° C,, and a mixed aniline point of

Piccovar 450 (Pennsylvania Industrial Chemical Co.)
is an alkyl-aromatic thermoplastic hydrocarbon resin hav-
ing a large number of cyclic molecular structures. It has
a softening point of 100° C., a2 maximum acid number
of 1, a bromine number of 17, a melt viscosity of 100
centipoises at 185° C., a specific gravity of 1.05 at 25°
C., and a mixed aniline point of 116° F.

Estynox 408 (Baker Castor Oil Co.) is iso-octyl €pOxXy
stearate. It has an iodine number of 2, a hydroxyl number
of 4.8, a saponification number of 138, a specific gravity
at 25° C. of 0.92, a viscosity of 18 centistokes at 25° C.,
and a mixed aniline point of 53° F.

The following examples illustrate stencil sheets having
various coating compositions according to the invention.
In the examples, the aniline points and viscosities refer
to measurements on the plasticizer or mixture of plasti-
cizers, and do not include the film-former, silica gel or
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solvents. The volumetric relationships are significant only
for the film-forming and plasticizing materials, which con-
stitute the herein-termed active materials, and are calcu-
lated only for such materials. It will be understood that
the invention is not limited to the examples, which are
merely illustrative, or to the materials, proportions, condi-
tions, and procedures set forth therein.

EXAMPLE 1

The following coating composition was deposited on
stencil base tissue, providing a total coated weight of
about 28 lbs. per 3,000 sq. ft.:

Volume, Partsby
Material percent weight
CAB 500-1 14.3 16.7
Hercolyn D. 21.2 21.6
Hercolube A 25.3 25.3
Cellolyn 21.. 111 11,7
Mobilsol Lo oo 28.1 25.0°
Sy10id 255 oo cmi e 4.0

NorE.—Plasticizer mix: Mixed aniline point, ° F.—95; Viscosity, eps
at 77° F.—97.

The Hercolube A in the composition is a low tack mate-
rial contributing significantly to the lower tack of the plas-
ticizing materials, minimizing blocking. Blocking is im-
proved still further by the Syloid 255. The Cellolyn 21
serves to maintain stencil durability, while also contrib-
uting significantly to low oil transfer.

The stencil durability was rated good. The imaging
speed, imaging quality, oil smudging, oil transfer, and
blocking ail were rated very good.

The plasticizing material when tested had a tack index
of 11.5. When cooled from a melt, a mixture of the film-
forming and plasticizing materials (omitting the Syloid
255) formed an opaque, crumbly gell with no obvious oil
separation.

EXAMPLE 2

Coating compositions were prepared containing the fol-
lowing materials:

Volume, Parts by
Materlal percent weight
CAB 500-1_ o eaeee 14.3 1.67
Hercolube A _ooonmmeo- 25.9 2.58
Staybelite Ester No. 5. 25.9 2.74
Mobilsol Lo e oo 34.0 3.01

NoTE.—Plasticizer mix: Mixed aniline point, ° ¥.—107; Viscosity, eps
at 77° F.—180.

A control composition was prepared, having no silica
gel. Compositions containing silica gel were prepared, em-
ploying Syloid 255, Syloid 162, Syloid AL~1, or Santocel
FR-C, in proportions of ¥2, 1, 2, 4, 6, 8, 12, 16, and 20
parts by weight (or parts per 100 parts of the above film-
forming and plasticizing materials). The compositions
were deposited on stencil base tissue to provide total
coated stencil weights of about 25-28 Ibs. per 3,000 sq.
ft., and the stencils were evaluated comparatively.

The control was rated: durability, very good; imaging
speed and quality, very good; oil smudging, fair to good;
and oil transfer and blocking, fair.

Tt was found that, in general, silica gel provided im-
provement over the control in oil rating and/or blocking
commencing at about 1 part of silica gel, and such im-
provement extended to about 20 parts of silica gel.

The high oil absorbing materials, Syloid 255 and San-
tocel, performed best at the low levels, commencing at 1
part, and imaging speed and quality commenced to fall
off at a proportion of about 12 parts. On the other hand,
the lowest oil absorbing material, Syloid AL~1, showed
less improvement at a proportion of 1 part, and substan-
tially retained durability, imaging speed and imaging qual-
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ity characteristics while improving oil smudging and block-
ing at 20 parts. The tests indicated that the durability,
imaging speed, and imaging quality of the control were
retained with all additives from 2 parts to 8 parts of silica
gel, while improving on the control in oil smudging, oil
transfer, and blocking, and that blocking was very good
with all additives from 2 to 20 parts.

The plasticizing material of the composition had a tack
index of 12.4. When cooled from a melt, a mixture of
film-forming and plasticizing materials was a viscous slush
with small lumps, having no substantial amount of liquid
which could be poured from the solid.

EXAMPLE 3

The following coating composition was deposited on
tissue to provide a total coated weight of about 28 1bs.
per 3,000 sq. ft.:

Volume, Parts by
Material percent weight
CAB 500-1 14.3 16.9
Hercolube A_... 3.4 317
Abitol. ... ... 13.4 13.8
Cellolyn 21 5.0 6.6
Mobilsol Lo e oeeeeem 35.9 32.4
Syloid 265 o cceooemmmmm e meana— 4.0

NoTe.—Plastisizer mix: Mixed aniline point, ® F.—107; Viscosity, eps.
at 77° F.—48.

The stencil durability was rated good; the imaging
speed, imaging quality, oil smudging, oil transfer and
blocking all were rated very good. The Syloid 255 im-
proved the oil transfer and blocking qualities, although
imaging speed and quality were slightly lower than with-
out Syloid.

The plasticizing matreial when tested had a tack index
of 12.2. When cooled from a melt, a mixture of the film-
forming and plasticizing materials was a soft gel.

EXAMPLE 4

The following composition was deposited on tissue to
provide a total coated weight of about 26.5 Ibs. per
3,000 sq. ft.

Volume, Parts by
Material percent weight
CAB 500-1evocaccaaee 14.3 15.6
Hercolube A _....._-oo 41.0 38.3
Halowax 1014 ... 10.0 16.6
Cellolyn 21._. 5.0 4.9
Mobilsol Lo oocaeoaaon 29.7 24.6
Sy10iA 265 oo oocecmemmmrmemeemeen 4.0

NoTE.—Plasticizing materials: Mixed aniline point, ° F.—102; Vis
cosity, cps. at 77° F.—T750.

The stencil durability was rated good; imaging speed
very good; imaging quality very good; oil smudging and
transfer very good; and blocking very good to exceptional.
The Syloid 255 improved the oil transfer and blocking
qualities.

The plasticizing materials were mutually soluble at ele-
vated temperatures, but were found to contain undissolved
Halowax 1014 at room temperaturee. All plasticizing ma-
terials were soluble in the solvent. A coated stencil from
which the Syloid was omitted had a white cast apparently
due to Halowax 1014 present in excess of its compatibility
with the remaining plasticizing materials at room tem-
perature. The performance characteristics indicated that
the Halowax 1014 functioned as a plasticizer during imag-
ing while acting at least partially as a filler in the coat-
ing composition at room temperature.
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EXAMPLE 5

The following composition was deposited on tissue to
provide a total coated weight of about 28 Ibs. per 3,000
sq. ft.:

Volume, Parts by
Material percent weight
CAB 500-1. 14.3 16.5
Flexalyn_ 64.0 64.4
Mobilsol L 21.7 19.2
Syloid 256 - cv oo ciccacee e 4.0

Nore.—Plasticizer mix: Mixed aniline point,°® ¥.—101; Viscosity
¢ps. at 77° F.—18,260.

The stencil durability was rated exceptional; imaging
speed fair to good; imaging quality good; oil smudging
very good; oil transfer very good to exceptional; and
blocking very good. In the absence of the Syloid 255,
blocking was rated poor.

When cooled from a melt, a mixture of the film-form-
ing and plasticizing materials was a slightly sticky, soft
wet paste with no pourable liquid., The plasticizing ma-
terial had a tack index of 7.5. In this example, the Syloid
obviated the blocking problem where the tack index was
below the minimum value otherwise specified.
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EXAMPLE 6
The following coating composition was deposited on

tissue to provide a total coated weight of about 27.5 Ibs.
per 3,000 sq. ft.:

Volume, Parts by
Material percent welght
CAB 5001 e 14.3 16.7
Poly-pale resin.__ 42,85 45.9
Mobilsol Treeoaoooo 42,85 38.1
Syloid 255. 4.0

NotE.—Plasticizer mix: Mixed aniline point, ® F.—116.

The stencil durability was rated very good to excep-
tional; imaging speed very good; imaging quality good; oil
smudging and oil transfer exceptional; and blocking good.

‘When cooled from a melt, a mixture of the film-form-
ing and plasticizing materials formed a mixture of a hard
cohesive solid and a liguid, the pourable liquid volume
being about 24 or greater of the solid volume, substan-

20 tially greater than specified in the absence of Syloid. Also,

the aniline point of the plasticizer mix was above the
maximum specified in the absence of Syloid. When the
coating composition was employed without Syloid, block-
ing was rated poor, and oil transfer fair,

The following Examples 7-11 show additional improved
coating compositions according to the invention, applied
similarly to the preceding examples:

EXAMPLE 7
Composition
A B c D
Vol- Vol- Vol- Vol-
ume, ums, ume, ume,
per- Weight per- Weight, per- Weight, per- Weight
Material cent parts cent parts cent parts  cent parts
Syloid 256. wecvneernannn 4 oillal [ . 4 ol 4
CAB 5001 e cicmcamecaeee 14.3 16.1 14.3 16.0 14.3 18.7 14.3 16.1
Hercolyn D 24.0 23.6 12.1 11.8 11.2 11.4 21.2 20.8
Hercolube A 24,0 23.1 25.9 24,7 3.4 3.2 25.0 24.1
ﬁeltl‘(i)llyxll ]?1 . - 5.0 5.1
obilsol L, 18,9 16.2 16.5 14,1 28.1 24.6 28,1 .
Pexate 510E 18.9 2.0 18.9 20.9 I nt
Permalyn 330. " 12.3 12.5
Staybelite Ester #3. 16.0 16.2 oo emmeeees
Halowax 1001, oo ceemoe e e e e oo 6.4 9,8
Plasticizer mix:
Mixed aniline point,° F._ 90 97 97 95 95
Viscosity, cps. at 77° F.... 500 66 65 87 57
EXAMPLE 8
Composition
A B (s} D E
Vol- Vol- Vol- Vol- Vol-
ume, ume, ume, ume, ume,
per-~ Weight per- Weight, per- Weight, per- Weight, per- Weight
Material cent parts cent parts cent parts cent parts cent parts
CAB 500-1. 16.7 14,4 17.1 143 16.5 4.3 16.6 14.3 3
Syloid 255.... 4. 4 [ P SO 1.8
Hercolyn D 21.6 13.4 13.5
Hercolube A, 36.4 8. 12.9 12.7 43.5 43.2 45,7 45,1
Cellolyn 21, . 6.0 6.2
Mobilsol Lo ocoeaes 25.0 35, 32.2 25.2 22,2 25.0 22.2 20,0 17.6
Piccotex 75. . 28,2 29, 0 -
llzilccolastigml)ﬁ—w 17.2 18,0 aoeeeee .
ccovar 450_... 20.0 5
Plasticizer mix: w8
Mixed anﬂine
point, ° F__... 96 96 106 106 102 102 100 100 08 98
Visco»lty eps.
at7°F..___.. 39 39 49 49 1,980 1,980 ot
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EXAMPLE 9
Composition
A B C D E
Vol- Vol- Vol- Vol- Vol-
ume, ume, ume, ume, ums,
. per- Weight per- Weight per- Weight per- Weight per- Weight
Material cent parts  cent parts  cent parts  cent parts  cent parts
Sy10id 265 4 Y S S 4 4
CAB 500-1_ 14.3 16.8  14.3 6.8 14.3 8.3 15.8 20.3  14.3 18.0
Hercolyn D 57.1 5.4 49.1 50.4
Hercolube A 20.0 215
Mobilsol L 36.6 32.8 4.2 46.1
Modulan........__... 28.6 24.8
Tridecyl aleohol. . 38.5 356 ... -
Solulan 5 70.0 664 —oooomemmanen
Compressor lube
1500 14.2 133t
Butyl stearate. 65.7 60.5
Plasticizer mix:
Mized aniline
point, ® F.__.. 182 182 105 105 95 9%5 170 170 173 173
Viscosity, cps.
at7r° T 178 iL5 1.5
1 Theoretical.
EXAMPLE 10
Composition
A B c D E
Vol- Vol- Vol- Vol- Vol-
ume, ume, ume, ums, ume,
per- Weight, per- Weight, per- Weight, per- Weight, per- Weight,
Material cent parts cent parts  cent parts  cent parts  cent par
Syloid 255_ 4 e 4 4 4 4
CAB 500-1. 17 143 17 143 18.8 14.3 1700 e T,
CAB 451-1 14.3 16.6
Hercolube A 85.7 83.6
Ucon LB-70-X.____ 86.7 83
Ucon LB-300-X - —ceecneememmemmenn 86.7 83
Hezxzadecyl alcohol 86.7 812
Castor oil 86.7 1. J
Plasticizer:
Mixed aniline
point,° F____. 77 77 102 102 70 70 20 20 62 62
Viscosity eps.
At 770 Foeenee 20 . 1 40 40 720 720 e
EXAMPLE 11 (a) a resinous thermoplastic film-forming material
C —rion comprising cellulose acetate butyrate,
ompo (b) an oily, substantially non-volatile plasticizing mate-
A B C rial, said plasticizing material being partially but
Vol Vol- Vol incompletely compatible with said film-forming mate-
ume ume, ume, 45 rial, the amount of (2) being a —. i
per’- Weight, per- Weight, per- Woeight, b ? d h 1 ( ) g bout 8-50% by weight
Material cent  parts cent  parts cent parts ased on the fotal amoynt of (a) plus (b), and
S (¢) a finely divided silica gel having an oil absorption
CAB RO It 168 184 iLE capacity of at least about 90 1bs./100 1bs. and present
Hercolyn Dol o oeceeememnnmnn- 2.2 in a proportion of about 1-20% by weight of said
Hercolube A 14.7 . ‘.. .
Cellolyn 21 7.0 film-forming and plasticizing materials,
&?3}53151" 28.1 said film-forming and plasticizing materials forming
MCPd2. " a7 a clear homogeneous single phase melt when
MCP-99._._. heated and forming a solid-liquid two-phase mix-
Plasticizer mix:
Mixed aniline ture when cooled from the melt fo room tem-
v lxs)gérslltt; Fo. <40 <40 104 io4 100 100 55 perature, said film-forming and plasticizing
ops. at 77° materials having a minimum compatibility tem-
F 67 67 32 32

Other representative materials that may be employed
similarly to Hercolube A, MCP-42, and MCP-99 in the
foregoing examples include the mono-pentaerythritol tetra-
ester of valeric acid; the 89% mono-pentaerythritol, 11%
di-pentaerythritol tetra-ester of caproic acid; the 89%
mono-pentaerythritol, 11% di-pentaerythritol tetra-ester of
caprylic acid; and the di-pentaerythritol tetra-ester of ca-
proic acid, in the same order of preference. Additional
materials that may be similarly employed include tri-
methylol propane tripelargonate, mixed mono- and di-
pentaerythritol tetra-esters of mixed C~7, C-8, and C-10
alkanoic acids, and mixed mono- and di-pentaerythritol
tetracaprylate.

We claim:

1. A thermographic stencil sheet which comprises an
ink-impervious base sheet, and an ink-impervious coating
thercon of a heat-flowable composition of
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perature of about 120° F., at least one phase of
said mixture incorporating substantial propor-
tions of both said film-forming material and said
plasticizing material,

said film-forming and plasticizing materials being
soluble in a volatile solvent and forming a sub-
stantially homogeneous continuous imperforate
coating when deposited from a solution thereof,
and said coating being provided on said base
sheet by deposition of said composition on the
base sheet from a solvent solution thereof con-
taining said silica gel in dispersion and removing
solvent therefrom, the melting point of said coat-
ing being at least about 150° F., said coating
further becoming flowable and irreversibly physi-
cally altered when heated to its melting peint for
forming ink permeable image areas in the cooled
stencil sheet.
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2. A stencil sheet as defined in claim 1 wherein said
silica gel has a maximum average partice size of about
10 microns.

3. A stencil sheet as defined in claim 2 wherein at least
about 90% by weight of the particles of said silica gel are
in the range of about 0.5-12 microns.

4. A stencil sheet as defined in claim 1 wherein said
plasticizing material comprises a member selected from the
group consisting of mineral oil, castor oil, hexadecyl alco-
hol, polypropylene glycol monobutyl ether, polyoxyethyl-
ene ethers of lanolin alcohols, pentaerythritol tetra-esters
of aliphatic acids having from 5 to 10 carbon atoms, and
trimethylol propane tri-esters of aliphatic acids having
from 5 to 10 carbon atoms.

5. A stencil sheet as defined in claim 4 containing in a
proportion by weight of said film-forming and plasticizing
materials, about 5-85% of said member selected from said
group. :

6. A stencil sheet as defined in claim 5 wherein said
silica gel has an oil absorption capacity above about 300
1bs./100 1bs. and is present in a proportion of about 2-12%
by weight of said film-forming and plasticizing materials.

7. In a method of making an imaged stencil sheet
employing a thermographic stencil sheet which includes an
ink-impervious layer of a heat-flowable composition,
wherein image fareas of the stencil sheet are subjected to
heat generated in adjacent image areas of an original by
infrared ray absorption to render the composition flowable
in the stencil sheet image areas and the composition is
caused to flow therefrom and thereby form corresponding
ink-transmitting image openings in the stencil sheet, the
improvement which comprises employing as said stencil
sheet the stencil sheet of claim 1.

3,694,244
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8. A thermographic stencil sheet which comprises an -

ink-pervious base sheet, and an ink-impervious coating
thereon of a heat-flowable composition of
(a) a resinous thermoplastic film-forming material
comprising cellulose acetate butyrate, .
(b) an oily, substantially non-volatile plasticizing mate-
rial having a tack index of at least about 10, and a
maximum mixed aniline point of about 110° F., said
plasticizing material being partially but incompletely
compatible with said film-forming materijal, the
amount of (a) being about 8-50% by weight based
on the total amount of (a) plus (b), and
(c) a finely divided silica gel having an oil absorption
capacity of at least about 90 1bs./100 Ibs. and present
in a proportion of about 1-20% by weight of said
film-forming and plasticizing materials,
said film-forming and plasticizing materials forming
a clear homogeneous single phase melt when
heated and forming a solid-liquid two-phase
mixture when cooled from the melt to room tem-
perature, said film-forming and plasticizing mate-
rials having a minimum compatibility tempera-
ture of about 120° F., at least one phase of said
mixture incorporating substantial proportions of
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both said film-forming material and said plas-
ticizing material,

said mixture having a maximum pourable liquid
volume of about one-fourth the volume of the
solid phase,

said film-forming and plasticizing materials being
soluble in a voltatile solvent and forming a sub-
stantially homogeneous continuous imperforate
coating when deposited from a solution thereof,
and said coating being provided on said base
sheet by deposition of said composition on the
base sheet from a solvent solution thereof con-
taining said silica gel in dispersion and removing
solvent therefrom, the melting point of said coat-
ing being at least about 150° F., said coating
further becoming flowable and irreversibly physi-
cally altered when heated to its melting point for
forming ink permeable image areas in the cooled
stencil sheet.

9. A stencil sheet as defined in claim 8 wherein said
silica gel has a maximum average particle size of about
10 microns.

10. A stencil sheet as defined in claim 9 wherein said
silica gel has an oil absorption capacity above about 300
1bs./100 Ibs. and is present in a proportion of about 2—12%
by weight of said film-forming and plasticizing materials.

11. A stencil sheet as defined in claim 10 wherein said
plasticizing material comprises a member selected from the
group consisting of mineral oil, castor oil, hexadecyl alco-
hol, polypropylene glycol monobutyl ether, polyoxethylene
ethers of lanolin alcohols, pentaerythritol tetra-esters of
aliphatic acids having from 5 to 10 carbon atoms, and tri-
methylol propane tri-esters of aliphatic acids having from
5 to 10 carbon atoms, said member selected from said
group being present in a proportion of about 5-85% by
weight of said film-forming and plasticizing materials.
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