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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 copy papers, 
the copy strength is closely related to the porosity 
of the paper surface. Papers with a high porous 
3oating 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-continuous coat 
ings 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. 

have discovered that if the water sweable 
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 
-SO3H and -SO4H type of wetting agents, as 
well as the more common electrolytes such as 
Sodium chloride, ammonium chloride, potassium 
phosphate, and the like. 
In some instances, prefer to use volatile elec 

trolytes such as annonium carbonate. These 
volatile electrolytes evaporate when the paper 
dries and thus will not remain in the paper. This 

on gelatin masses that otherise might be caused 
by such an electrolyte. 
The optimum concentrations of the electrolyte 

used and of the bentonite, beidellite, or other 
watersweilable 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 
sweilable clay in 2 to 4% water solution of elec 
trolyte such as sodium chloride or ammonium 
carbonate. 
In a 4% electrolyte solution, the swelling of 

the bentonite is substantially inhibited. In a 2% 
solution some Swelling takes place which, how 
ever, may be desirable when it is endeavoredi 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. 

5 For example, a suspension of 50% bentonite in 
a solution of 10% annonium 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 the may be calendered to 
improve the surface and increase the unifornity 

- of distribution of the mordant or anti-fading 
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agent 
The preparation of the coating composition of 

electrolyte and Water sweable mordant is an 
important part of this invention. The water 
Sweable Inordant 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 
paper of more brilliant copy strength and very 
good fade resistance. Bowever, if the bentonite 

precludes any possibility of unfavorable effects is added to the water first and the sulfonated 
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castor oil subsequently, the same corngositioE is 
agaos E, goid gel entirely Laasuitable as a CO2t 
gag CO220sition. 

To acre clearly set forth the Oractice in 8C 
codeface With the Savelation and to Enore spe 
cifically point out the nature of the product and 
process contercapisted thereby, several specific, 
illustrative e:Kazingles are hereinafter set forth, 
it, being Laderstood that Saese e:K2Gaples illus 
rete Several extraodinents yinic have given 

Satis?actory rests and are not intended to Xe 
silic, Rae invention thereto. 

15:22.72ge if 
Eartsoy Yeight 

Secontie-------------------------------- 2 
Sligo32ted castor oil-------------------- 2. 
7869 ----------------------------------- 63 
This coacsitio3 is inade by adding the cen 
03:2 to tige &caecus solution of Salfonated cas 
of oil. 3; Was applied to inco2ted insarance : 
5, d S E. y o: SS: : s g se r e O . C i se S t 3. k e y n e 
3. g s : 3. a'ap grocess Ora Enese cards were anticin 
gigate5 22: Cogies similarly takes. On 22ay Lan 

s cagds agai aiso Ryee of good fade re s s 3. g 

Saits by Weight, 
Ritaiaogany SO2: (S) fonated apati.eric acid 
(C2) stroleum ----------------------- 

Seatonite---------- 5 
"Sale ----------------------------------- 90 

Elais CO2 (agosition is thoroughly raised 7th or 
Siiaoul heat, and applied to a paper Su Yiface Roy 
3.37 EkincWra Raeans, 

sis of Teight, 
on m - un-ae - - - on my as as 

263---------------- una aa arris an aro in a -n - a caea cross 2C) 

Calcula chioide------------------------- 4. 
Tais CO2 position 72s 2pplied to Sui?ite Road 

Sages of 'gia 3rag coratea, y Roushing hereon. 
Copies 22ke32 oy the hectograph process on he 
CO2:2d Cogy Q&g3; SO produced were Gauch oright 
(eX 23A copies sini larly taizen on intreated copy 
1328, 2nd had gcct fade resistance. 

Y. 2dditioI2 to the 7etting agent type of elec 
Solytes given in 3:camples i, 2 and 3, coating 
cCapositions anay a made tyith ordinary elec 
& Clytes. The examples given below illustrate 
Coalizag corngositions containing such electrolytes 
''ficia &ze suitable for application to paceir to 
giya copy sheets of high face resistance and good 
copy Sireng. 

(A) 3ive grains of sodiura chloride are coxa 
pietely dissolved in 130 cc. 7ater. Sega gains 
of exatoriie aire ine; added with agitation. 

(S) Crae ga'ana of aragonia: Safete is coin 
petely dissolved in 200 cc. of 7227. Tea gia.Ens 
Coif ea:CAOTie age aera. 2dded with agitation. 

(C) .70 grains of enoate are allowed to 
S$72 ccTagietey in 30 cc. Water. For grains 
of Sodiuixa chioride are the added, followed by 
59 ce. of Wate. Sinaily en grains of begionite 
are added: 7ith agitation. 

(C) & gr: Ens of ail2a2ce dissolved in 100 cc. 
*72ter. 27 parts of entonie are added Yith 
2.gitatica. 

ta2Se Suspensions are applied to paper pref 
erally by Sheans of a "tub-sizing” oath, although 
it is 2nderstood that any other suitable means 
of agglication may fie enployed. 

(3) A grains of calcium chloride are dissolved 
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in 100 cc. Water. 50 grams of kantonite are 
2 cided with agitation. 
This suspension is applied to paper preferably 

by means of a doctor knife or on the calendie 
stock, although it is realized that other Suitabie 
means may be employed. 
Obviously, other ingredients now: to grior 

art may be included, such as toirading agents (e.g., 
starch, casein, and the like), when a corngouded 
so as not to interfere objectionally with the 
porosity or other desirable physical character 
istics of the coating; antiseptics such &S phenol, 
benzoic acid or the like; pigments, such as ti 
tanian oxide or the ixe; failers, such as calcius. A 
casionate, chiraz, clay and the itke, et Cetera. 

The copy sheets of his invention are p2itic 
larly adapted for use in a hectograph type digi 
cating process. In this process &a Original or 
Coaster copy sheet is prepared oy typing on a 
shee, of ordinary typewriting gage, Asing 23 ink 
of water or alcohol souise dye such as Caethyl 
violet. The surface of the sheet containing the 
typayritten matter in the form of 2, CO: fig332 
tion of he dye is contacted with 2, noise!ed 
geiatinous hectograph Gass, the dye 83d CO2 figul 
ration being largely transferred hereto is re 
verse. Copies are then anace toy agpiyirag he 
cogy sheet of this invertion to the aeccg33a 
Snass, each sheet, i.eceiving a 2005 i2 (of the 
dye to form a copy of ae Writing O(n a 3 A2s; e. 
sheet. 

likewise the copy sheets in 2y diveritageO2Siy 
be used in the so-called Spigi, regiodacio, a 3Cs 
ess. In this process my coated: cogy sheet:3 shire 
Taoistened with a Wolatile Solveza Stacia &S accio 
2nd contacted yith a, inastes Cogy seat, 3.7ing 
giigated hereon a 3 airror reverse inage of the 
giaater 80 Roe leproduced. 

Eke copy sheets of this invention site also 2S2 
ful in stencil duplication. Exa his Eccess as 
Raasier copy shee, is 3, site: cilief seat, Saade cy 
typing or Writing through one of ae (COSara CIA 
coated stencil sheets nowa &O the air. Copies 
are inade from this stenciled sheet, oy iaking 
through the openings of the sheet onto the copy 
sheet of this invention. 3nhagaced orightness of 
copies is obtained. 

Era &ccordance with the presea, invention, Eas 
Water and alcoao Soluble dyes (27 se 2673 - 
ageously eraployed in the transier processes, 33rd 
iacreased yater resistance and is creased ias 
Kness to light with good copy strength 0: 2003 
intensity may ice Secured in ae copies. Th;3 he 
Water and alcohol Soiuole dyes Such as Circay. 
violet, crystal violet, fuchsines, mage:Catas, ga 
thraquinones, chrysoidine and the like; the Tate: 
and alcohol soluble aniline dyes, Sch as an ine 
blue, fictoria, blue and orange, Nile oile and She 
like, the water and alcohol Soluble azo dyes, 3uch 
2.S. Coiago red, Sismarck Toya, and neitke, 3Ray 
ke advantageously used in these processes assi 
copies may be secured of greatly increased fast 
neSS to light and good copy strength. 
While there have been Showa and descried 

certain embodiments of the invention, it is to ke 
landerstood that it is capable of any gaodifica 
tions. Changes, therefore, Yinay be inade without 
departing from the Spirit and Scoge of She in 
Wention as described in the appended claigns, i. 
which it is the intention to claim a novely in 
herent in the invention as broadly as possible, in 
view of the prior art. 
The term "electrolyte' as used in his speci 

fication and claims means any stabstance which 
dissociates into two or more ions to a grea; or 
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small extent when dissolved in water. Solutions 
of electrolyte thus conduct the electric current 
and are decomposed by it. 

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, 
said 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 configul 
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 flexible 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 is normally subject to 
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. 

ll. 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 
lyte 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 distributed thereon. 

16. The method of making sheets adapted to 
receive and retain color impressions of high color 
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intersity and good fade resists...ce Which CO2 he 
prises dioraiking cartoig With Carolin care 
bonate and Water in guick C. E.C.O.Get has said 
bentonia is cho, contacted with water free of elec 
tolyte, to go in 2, 18quid (CO3&ng CO mposition, 
coating a gagar sheet. With said. COEragosition and 
drying the see to evaporate the Water and the 
amiconia, a cartoonate to give a copy sheet, having 
bentOEnie dissolated hereo2. 

ld. A copy sheet coated with a cognositio 
comprising Retchite in a subst:Etaly EnSV7olera 
COIndition and having & design heteoG forced of 
a Water and alcohol soluble dye, said design be 
ing characterized by high copy strength com 
bined With high fade resistance, and said coated 
sheet being of greater porosity than 2, sheet 
coated with said bentonite in a swollea condition. 

- ROBER. C. SOUR 

  


