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This is a continuation in part of my copending
application Serial No. 260.234. filed March 6,
1939, entitled Coated or impregnated copy sheets
and method and composition for the preparation.

The invention ' relates to improvements in
coated sheets and to methods of preparing the
same. More particularly the invention relates
to coated or impregnated copy sheets adapted to
receive and retain color impressions having high
color intensity and good fade resistance by con-
tacting the coated surface of the copy sheet with
a hectograph copy mass or master copy sheet
having a design on its surface formed of a water
or alcohol soluble dye.

In hectograph and spirit process CODY papers,
the copy strength is closely related to the porosity
of the paper surface. Papers with a high porous
Soating show the highest copy strength. How-
ever, fade resistance of such copy papers has
heretofore not been satisfactory. While the addi-
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tion of mordanting agents such as bentonite has -

increased the fade resistance of such papers, the
copy strength has not been entirely satisfactory.

The reason for the lack of copy strength of
papers coated with bentonite and like water swell-
able mordants or fade resistance agents lies in
the fact that such fade resistance agents swell
and form continuous or semi-continucus coat-
irgs which interfere with the porosity of the
sheet. Thus, if a sufficient amount of water
sweliable mordant is incorporated to give a satis-
factory fade resistance, the porosity will be in-
sufficient to give high copy strength.

I have discovered that if the water swellable
mordant is intermixed with another substance
which prevents swelling, then the porosity of
the sheet will not be impaired by inclusion of
even very large amounts of the mordant. In
coatings of this type, extremely high copy
strength and extremely high fade resistance may
be combined.

Suitable ingredients for preventing the swell-
ing of bentonite and like swellable mordants in
water are the electrolytes. Suitable electrolytes
include the wetting agents which dissociate into
ions when dissolved in water, such as the
—S0:H and —SO4H type of welting agents, as
well as the more common electrolytes such as
sodium chloride, ammonium chloride, potassium
phosphate, and the like.

In some instances, I prefer to use volatile elec-
trolytes such as ammonium carbonate. These
volatile ‘electrolytes evaporate when the paper
dries and thus will not remain in the paper. This
precludes any possibility of unfavorable effects
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on gelatin masses that otherwise might be caused
by such an electrolyte.

The optimum concentrations of the electrolyte
used and of the bentonite, beidellite, or other
water swellable mordant largely depend upon the
mode of application of the liquid coating solution.
If it is desired to apply the composition to the
sheet by means of tub sizing, I prefer to use a
suspension of about 10% bentonite or other water
swellable clay in 2 to 4% water solution of elec-
trolyte such as sodium chloride or ammonium
carbonate.

In 8 4% electrolyte solution, the swelling of
the bentonite is substantially inhibited. In s 2%
solution some swelling takes place which, how-
ever, may be desirable whea it is endeavored to
secure a more lasting and permanent bond be-
tween the bentonite particles and the paper.

Instead of applying the coating solution by
a tub sizing operation, it is sometimes preferable
to apply the composition in a coating machine.
or by means of a doctor knife. In such instances
it is desirable to use a composition of much
higher concentration than is used for tub sizing.
For example, a suspension of 50% bentonite in
a sclution of 10% ammonium carbonate, sodium
chloride or the like in water is highly suitable for
this mode of application. After the application
of the electrolyte solution containing the mordant
to the paper, whether it be tub sizing, machine
sizing or coating, the copy sheet coated with the
solution is dried and then may be calendered to
improve the surface and increase the uniformity

- of distribution of the mordant or anti-fading
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agent.

The preparation of the coating composition of
electrolyle and water swellable mordant is an
important part of this invention. The water
swellable mordant such as bentonite is added to
the aqueous solution of electrolyte anti-swelling
agent. In the case of a liquid electrolyte, the
bentonite may be slowly added to the water free
liquid electrolyte and then water slowly incor-
porated. In any event, the electrolyte is added
to the water before the major proportion of the
bentonite is added to the water. For example,
if sulfonated castor oil is added to water first
and the bentonite added subsequently, there may
be obtained a composition comprising 20% sul-
fonated castor oil, 12% bentonite, and 68% water,
which is in the form of an easy pourable liquid
highly suitable for sizing paper to produce copy
raper of more brilliant copy strength and very
good fade resistance. However, if the bentonite
is added to the water first and the sulfonated
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castor oil subscquently, the same composition is
almost o solid gel entirely unsulisble as 2 coat-
ing composition.

To more clearly set forth the practice in ac-
cordence with the invenftion and fo more spe-
clficelly poiné out the neture of the product and
process contemplated thercby, several specific,
ustrative exemples are hereinafier set forth,
it belpg understocd that these examples llus-
trete scverzl cmbodiments which have given
satisfectory resulls and are mot intended to re-
gtrict the invention thereto.

Ezample 1

Parts by weight
Bentonite 12
Sulphonated castor oil — 20
Taber - 068

‘This composition is made by adding the ben-
tonite to the aguecus solution of sulfonsied cas-
m'f @Tﬂ I% wes applied 0 uncoated insurance
by brushing thereon. Copies faken by the
ec?c* ach @?@C@Su on $hese cams were much
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4 wmils and aiso were oi" good fade re-
slsinnce.
Feomple I¥
Pa, Ls by weight
Manogany soap (sulfonated naphihe acid
frorm petroleum) - ki
Bt e B

This composition is thoroughly mised with or
srithoub heat and applied {0 & paper surface by
SNy XNOWn mMEeans.

: 4@0
Ca]cmm chioride 4

Tals composition was poplied to sulfite bond

paper of high rag content by brushing therecn.
Co pl es taken by the hectograph process on the
coated copy papser o produced were much bright-
€ shinflarly taken on untreated copy

T $hon coples
aper and had good fade resistence.
In gddition to the wetting apent type of glec-
trolytes given In Exemples 1, 2 and 3, coaling
cempositions may be made with ordinsiy clec-
trolytes. The examples given below illustrate
cozting compositions containing such electrolytes
"?vzlcn are suliable fovr application %o paper o
give copy sheets of high fade resistance and good
copy sirength.

(A) Five grams of sodium chloride are com-
pvletely dissolved in 160 c¢c. waler. Ten grams
of bentonite are then added with agitation.

(B) One gram of emmonlum sulfate I8 com-
pletely dissolved in 1080 ce. of water. Ten grams
of bentonile ore then added with agitation.

C) Two grams of bentonite are allowed to
swell completely in 160 ce. water. Four zrams
of sodiuma chioride are then added, followed by
50 ce. of waber. Finally ten grams of bentonite
are added with agitation.

(D) 4 grams of slum are dlssolved in 100 cc.
waber. 27 poarts of bentonite are added with
agitetion.

These suspensions sre applied to paper pref-
erably by means of & “tub-sizing” bath, although
it is understood that any other suitable mesns
of application may be employed.

(E) 4 grams of caicium chloride are dissolved
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in 100 cc. water. 50 grams of benionite are
added with agltation.

‘This suspension is applied to paper preferably
by means of a doctor knife or on the calender
stock, although it is rezlized that other sultable
means may be employed.

OCbviously, other ingredients known o prior
art may be included, such as binding agents (e. g.,
starch, casein, and the like), when compounded
50 es not to interfere objectionzbly with the
porosity or other desirable physical character-
istics of the coating; antiseptics siich &s phenol,
benzoic acid or the like; pigments, such ag ti-
tanium oxide or the like; Allers, such 28 calcium
carbonate, ching clay and the like, b cetera.

‘The copy sheets of this invention are particu-
larly adspled for use in 2 hectograph type dupli-

cabing process. In this process am originel or
master copy sheet is prepared by typing on 2
sheet of ordinary typewriting paper using an ink
of waier or alcchol soluble dye such s mebhyl
violet. The surface of the sheet containing the
typewritten matier in the form of o condgurn-
tlon of the dye is contacted with 2 moistened
gelatinous hectograph mass, the dye snd condgu-
ration being largely tramsferved therefo in re-
verse, Copies are then made by epplying the
copy sneet of this invention ¢ 0 the hectograph
sness, cach sheet receiving o proportion of the
dye o form & copy of the writing on the master
sheek.

Likewise the copy shesls mey adventescousily
be used in the so-called spirls reproduction troe-
ess. In this process my coated copy shesls are
moistened with & volatile solvent such as a}lecah@l
and contacted with o master copy shesl hav
printed thereom z mirror reverse imsge of bhe
mabter to be reproduced.

The copy sheets of this inveniion are also use-
9l in stencil duplication. In this process the
masler cony sheet Is 2 stenciled shest mede by
typing or writing through one of the common
cogated stencil sheels known %o the art. Coples
are made from this stenciled shest by inking
through the copenings of the sheet onic the copy
sheet of this invention. Enhanced brightness of
copies is obtained.

In accordence with the present invention, the
waier and alcohol soluble dyes may B2 26van-
tageously employed in the {ransfer processes, ond
increased waler cesistance and Incressed iosi-
ness ¢o light with good copy sirength or color
intensity may be secured in the copies. Thus the
water and zlcohol soluble dyes such as methyl
violet, crystal violel, fuchsines, mageniss, sn-
thraguinones, chrysoidine and the Uke; the water
and alcolicl soluble aniline dyes, such os gniline
blue, Victoria blue and orange, Wile biue snd the
like, the waler and alcohol soluble azo dves, such
as Congo red, Bismarck brown, and the like, mey

be ﬁdvanmceeusly used in these processes and
coples may be secured of greatly increased fasi-
ness to light and good copy strength.

YWhile there have peen shown and described
certain embodiments of the invention, it is o ©be
understood that it is capable of meny modifica-
tions. Changes, therefore, may be made without
departing from the spirit and scope of $he in-
vention as described in the aprended claims, in
which it is the intention to cleim 21 novelty in-
herent in the invention as broadly as possible, in
view of the prior art.

The term “clectrolyte” as used in this speci-
fication and claims means any substence which
dissociates into two or more ions to o gread or
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small extent when dissolved in water. Solutions
of electrolyte thus conduct the electric current
and are decomposed by it.

I claim:

1. A sheet adapted to receive and retain color
impressions of increased fastness to light and
high color intensity by contact with a configu-
ration of an aqueous or alcohol soluble dye sus-
ceptible to fading in light, comprising a flexible
base sheet having distributed over the contact
surface a composition comprising a water swell-
able clay in a substantially unswollen condition,
saild copy sheet being characterized by greater
porosity than a sheet coated with said water
swellable clay in the swollen condition, and the
particles of clay on said copy sheet being sub-
stantially larger than the particles produced by
drying a coating containing water swollen clay.

2. A sheet adapted to receive and retain color
impressions of increased fastness to light and
high color intensity by contact with a configu-
ration of an aqueous or alcohol soluble dye sus-
-ceptible to fading in light, comprising a flexible
base sheet having distributed over the contact
surface a composition comprising a water swell-
able clay in a substantially unswollen condition
and an electrolyte, said copy sheet being char-
acterized by greater porosity than a sheet coated
with a water swellable clay in the absence of an
electrolyte. .

3. A sheet adapted to receive and retain color
impressions of increased fastness to light and
high color intensity by contact with a configura-
tion of an aqueous or alcohol soluble dye sus-
ceptible to fading in light, comprising a flexible
base sheet having distributed over the contact
surface a composition comprising bentonite and
an electrolyte, said copy sheet being character-
ized by greater porosity than a sheet coated with
bentonite in the absence of an electrolyte.

4. A sheet adapted to receive and retain color
impressions of increased fastness to light and
high color intensity by contact with a configura-
tion of an aqueous or alcohol soluble dye sus-
ceptible to fading in light, comprising a flexible
base sheet having distributed over the contact
surface a composition comprising. bentonite and
a wetting agent type of electrolyte.

5. A sheet adapted to receive and retain color
impressions of increased fastness to light and
high color intensity by contact with a configu-
ration of an aqueous or alcohol soluble dye sus-
ceptible to fading in light, comprising a flexible
base sheet having distributed over the contact
surface a composition comprising bentonite and
sulphonated castor oil.

6. A sheet adapted to receive and retain color
impressions of increased fastness to light and
high color intensity by contact with a configu-
ration of an aqueous or alcohol soluble dye sus-
ceptible to fading in light, comprising a flexible
base sheet having distributed over the contact
surface a composition comprising bentonite and
sulphonated naphthenic acid.

7. A sheet adapted to receive and retain color
impressions of increased fastness to light and
high color intensity by contact with a configu-
ration of an aqueous or alcohol soluble dye sus-
ceptible to fading in light, comprising a flexible
base sheet having distributed over the contact
surface a discontinuous coating comprising ben-
tonite in a substantially unswollen condition.

8. A filexible porous sheet coated with a com-
position comprising a water swellable clay and
an electrolyte, and having a design thereon
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 formed of a dye which 1s normally subject to
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fading in sunlight.

9. A paper sheet coated with a composition
comprising bentonite and an electrolyte, and
having a design thereon formed of a water and
alcohol soluble dye.

10. The method of making sheets adapted to
receive and retain color impressions of high color
intensity and good fade resistance which com-
prises admixing a water swellable clay with an
electrolyte and water in such a manner that said
water swellable clay is not contacted with water
free of electrolyte, to form a liquid coating com-
position, coating a paper sheet with said compo-
sition and evaporating the water from said liquid
coating composition on the sheet to give a copy
sheet having the clay distributed thereon.

11. The method of making sheets adapted to
receive and retain color impressions of high color
intensity and good fade resistance which com-
prises admixing bentonite with an electrolyte and
water in such a manner that said bentonite is not
contacted with water free of electrolyte, to form
a liquid coating composition, coating a paper
sheet with said composition and evaporating the
water from said liquid coating composition on
the sheet to give a copy sheet having the ben-
tonite distributed thereon.

12. The method of making sheets adapted to
receive and retain color impressions of high color
intensity and good fade resistance which com-
prises admixing bentonite with an electrolyte
wetting agent without allowing water free of
electrolyte to contact said bentonite, to form a
liquid coating composition, coating a paper sheet
with said composition and evaporating the water
from said liquid coating composition on the sheet,
to give a copy sheet having the bentonite uni-
formly distributed thereon.

13. The method of making sheets adapted to
receive and retain color impressions of high color
intensity and good fade resistance which com-
prises admixing bentonite with sulphonated cas-
tor oil and water in such a manner that said
bentonite is not contacted with water free .of
electrolyte, to form a liquid coating composition,
coating a paper sheet with said composition and
evaporating the water from said liquid coating
composition on the sheet to give a copy sheet
having the bentonite distributed thereon,

14. The method of making sheets adapted to
receive and retain color impressions of high color
intensity and good fade resistance which com-
prises admixing bentonite with a water soluble
salt and water in such a manner that said ben-
tonite is not contacted with water free of elec-
trolyte, to form a liquid coating composition,
coating a paper sheet with said composition and
evaporating the water from said liquid coating
composition on the sheet to give a copy sheet
having the bentonite uniformly distributed
thereon.

15. The method of making sheets adapted to
receive and retain color impressions of high color
intensity and good fade resistance which com-
prises admixing bentonite with volatile electro-
Iyte and water in such a manner that said ben-
tonite is not contacted with water free of elec-
trolyte, to form a liquid coating composition,
coating a paper sheet with said composition and
drying the sheet to evaporate the water and the
volatile electrolyte to give a copy sheet having a
bentonite uniformly distributeq thereon.

16. The method of making sheets adapted to
receive and retain color impressions of high color
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intensity and good fode resistemee which com-
priges admizing bentonite with ammoniwm car-
bonote and water in such o monper that sald
bentonite Is not contacted with water free of clec-
trolyte, to form 2 Hguld coating compaosition,
coating o paper sheet with seid composition and
drying the shest to cvaporate the weater ond the
ammonium carbonate to give a copy sheet having
bentonite distributed thercom.

17. A copy sheet coated with & composition
comprising bentonite in o stbstentislly unswollen
condition and having & design thereon formed of
& water and alcohol soluble dye, sald desien be-
ing cheracterized by high copy strength com-
bined with high fade resistence, and said coated
sheet; being of greafer porosiiy them o shest
coated with said bentonite in & swollen condition.

- ROEBERT C. BOUR.




