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This inventionrelates to manifold paper and 
more particularly to manifold paper that is 
proof against smudging. 
Most manifold paper now in use has a coating ' 

consisting of a waxy solid, containing coloring 
matter, which is transferred to the surface'of an 
underlying sheet by impact or pressure. The 
coating is easily rubbed on on the fingers or 
onto an underlying sheet by ordinary handling, 
causing the nnger's or the underlying sheet to 
be smudged. The underlying sheet, after hav 
ing the colored coating transferred to its sur 
face, is subject to smudging, if rubbed, and in 
addition is subject to erasure, because the solid 
transferred material does not enter into the fibre 
of the paper but merely adheres to the surface. 

It is the principal ~object of this invention to 
provide a smudge-proof manifold sheet. „ 
A further object of the invention is to pro 

vide a manifold sheet having a coating of ñuid 
transfermaterial which is releasable therefrom, 
by impact or pressure, so as to be transferred to 
and to penetrate the underlying sheet. 
A further object of the invention is to pro 

vide a manifold sheet having a coating that is 
normally dry on its surface and smudge-proof 
in ordinary manipulations. . 
Another object of the invention is to provide 

a manifold sheet having a solid coating contain 
ing fluid inclusionsof coloring matter. Y 
Another object of the invention is to provide 

a manifold paper having a color-producing 
transfer coating, thevexposed surface of which 
is free of coloring matter. f 
With these and incidental objects in view, the 

invention includes certain novel features, the 
essential elements of which are set forth in ap 
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pended claims and a preferred form or embodi- ~ 
ment of which is hereinafter described with ref 
erence to the drawing which accompanies and 
forms a part of this specification. ‘ . 
The drawing represents a cross-section of 

manifold sheet made in accordance with this 
disclosure, showing, in diagrammatic and en 
larged form, the fluid inclusions in the coating. 

Gianna/ir. Dzscair'noN 

The manifold sheet comprises a base sheet Il 
of paper, tissue, or other web-like substance 
used for printing or writing, upon one surface of 
whichV sheet is deposited a coating comprising a 
rupturable semi-soft colorless solid 2i having 
profusely dispersed therein discrete fluid-coni 
taining cells 22 so small asto be invisible to the 
unaided eye. 'I‘he fluid in cells I! is either an 
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ink, stain, or other coloring matter, or has sus 
pended or dissolved therein ink, pigment. stain, 
or other coloring matter, or contains coloring 
matter in an emulsion. p Upon impact or pressure 
against the manifold sheet by a printing mem 
ber or a writing member, the solid coating is lo- 9 
cally ruptured through to its surface so that 
the fluid inclusions will be released at the place 
fof impact, to be locally absorbed by the under 
lying transfer sheet according to the contours 
of the type face of the printing member or ac 
cording to the contours traced by the writing 
member. Because the fluid-containing cells 22, 
'whose contents are so transferred, are individu 
ally small enough to be invisible to the unaided 
eye, they are supplied in the solid in proiuse 
quantities so as to cause the transfer thereof to 
appear as a continuous visible maris, in a mosaic 
manner. This transferred substance, being fluid, 
acts as fluid ink acts, penetrating the fibres of the 
underlying sheet and drying thereon by absorp 
tion. For this reason, erasures cannot be made 
on the underlying sheet without seriously erod 
ing its fibres, and the drying of the fluid leaves 
the underlying sheet smudge-prooi'. 
In making the coating, the ultimate continu 

ous and solid phase of the coating is dissolved 
in a drying liquid to form a solution into which 
the ultimate fluid discontinuous inclusions of the 
coatings are emulsifled. The emulsion is then 
coated on the manifold sheet and the drying 
liquid, evaporating, leaves the solid coating with 
fluid discrete inclusions dispersed profusely 
therethrough. In selecting the ingredients of the 

l coating, the solid phaselmust be impervious to 
the fluid inclusions, chemically inactive with 
them, easily rupturable by ordinary printing and 
writing pressures, and subject to having intro 
duced therein plasticizers and hygroscopic con 
trol substances to meet special conditions of use 
and special weather conditions. The dispersed 
iluid'lnclusions phase must not be affected chem 
ically by or absorbed by the solid phase. ' 
The invention is best embodied by the use of 

finely divided carbon black suspended in a fluid 
for the fluid inclusion phase, which is then emul 
sifled in a temporarily fluid continuous phase 
comprising semi-,solid materials dissolved in a 
drying liquid. The senil-solid materials of the 
continuous phase are selected for their proper 

 ties of being colorless, pliable under pressures ot 
ordinaryy manipulation, but brittle under rapidly 
applied pressures and rupturable -by heavy pres 
sures as encountered in the printing arts. The 
drying liquid is selected so that, after being ap 
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plied to the paper, it dries quickly, leaving the 
solid phase with the iluid inclusions dispersed 
therein. The following formula is given for the 
proportions by weight of the continuous and 
dispersed phases of such an emulsion: 

Solid coating or continuous phase 75% ‘bil weight 

, Percent by weight 
Gum dammar __________________________ __ 50 
Toluene i 50 

Fluid inclusions or dispersed phase 25% by 
weight 

Per cent by weight 
Glycerine _-.. 80 

Polyethylene glycol ______________________ _- le 
Carbon black 6 

'I‘he dispersed phase of the emulsion may be 
made as ñne as desired, a particle size of ..1 milli 
meter being sufilciently small to cause a continu 
ous appearance to the unaided eye> in the trans 
f_er providing the inclusions are supplied in pro 
fuse quantities so as to cause them to be about 
the same distance apart as their diameter. Or 
dinary emulsifying procedure may be used. 

After the application of the above-mentioned 
emulsion to the manifold sheet, the toluene 
evaporates, the then solid gum dammar acting 
to isolate the dispersed iluid inclusions from one 
another and protecting them from the evaporat 
ing and drying effect of the air. _ 
With the proportions given, the impact of the 

ordinary stroke of a printing member or the pres 
sure of c. writing member is suil‘lcient to cause 
a rupture of the coating, yet the coating is 
smudge-proof against ordinary handling. 
Because the carbon black is ñnely divided, it 

is carried by the suspending ñuid of the dispersed 
phase, as the coating is ruptured, into the nbre 
of the underlying sheet, as is the pigment in 
ordinary ink, making the transferred _coloring 
matter on the underlying sheet smudge-proof 

_ and resistant to erasure. 
Dyes may be used in place of such pigments 

as the above-described carbon black. vFor an 
example of a dye coloring matter the following 
formula is given for the dispersed phase of the 
emulsion coating in place of that given for the 
carbon black type of coating: 

Dispefsed phase 25% 
Per cent 

Glycerine 97 
Malachite green _________________________ _.. 3 

Itis not intended that the formulas given shall 
limit the invention, as the principle involved is 
applicable to any coating containing minute and 
profuse inclusions of ñuids containing coloring 
matter, which fluids are released for transfer by 
locally rupturing the surface of the coating. 
While the form of the invention herein shown 

and described is admirably adapted to fulñll the 
objects primarily. stated, it is to be understood 
that it is not intended to conñne the invention 
to the one form'or embodiment herein disclosed, 

» for it is susceptible of embodiment in various 
forms all coming within the scope of the claims 
which follow. 
What is claimed is: 
1. A manifold sheet comprising a base sheet 

and a coating on the base sheet having discrete 
ñuid inclusions of coloring matter profusely ̀ dis 
persed therein. 
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bearing discrete fluid inclusions profusely dis 
persed therein. 

3. A manifolding sheet covered profusely with 
minute, rupturable, liquid-containing cells, the 
liquid released from’said cells by rupture being . 
able to visibly affect a second sheet if in contact 
therewith. 

4. In combination, a sheet of paper, and a 
plastic coatingvon said sheet, said plastic coating 
containing discrete inclusions of carbon black 
suspended in a liquid. 

5. A_manifolding sheet for transferring print 
ing materials to another sheet by impact, com 
prising aprofuse number of liquid staining dis 

15 crete inclusions imbedded in a rupturable coating 
on the manifolding sheet. . 

6. A'non-smudging manifolding sheet having a 
coating consisting of a profuse number of minute 
discrete inclusions of liquid printing ink in a 

20 locally rupturable plastic solid medium. 

25, 

 "1. A liquid composition for coating paper, con 
sisting of a solution of gum dammar in toluene 
having emulsiñed therein a polyhydric alcohol 
printing solution.  

8. An emulsion for coating paper, consisting of 
a solution of gum dammar and toluene as a con. 
tinuous phase, and carbon black suspended in a 
glycerol solution as a discontinuous phase. 

9. In combination, an impression sheet; a 
30 transfer sheet; and, on said transfer sheet, an 

« _intervening ñlm of solid substance having dis 
persed therein discrete liquid inclusions of color 
ing matter, said liquid in said inclusions being 
transferable to the impression sheet upon rup 

35 ture of the solid substance in conformance with 
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any impression made on the’ transfer sheet. 
l0. An emulsion for coating paper having a 

continuous phase which is a solution of . 

Per cent by weight 
Toluene ~ _- 50 

Gum dammar ____ __ 5.0 

taken three parts, and the discontinuous phase 
of which is 

4- ` j Per cent by weight 
" Glycerine--- ___-- 80 

Polyethylene glycol _______________________ -_ 14 
Carbon black, or other pigment ___________ __ 6 

taken one part, and emulsliled so that the dis 
50 continuous phase is of a particle size invisible to 

the unaided eye. . 

l1. An emulsion for coating paper having a 
continuous phase which is a solution of 

. Per cent by weight 
55 Toluene ..-_ 50 

Gum dammar _________________________ -___ 50 

taken three parts, and the discontinuous phase 
~0i" which is ' 

Per cent by weight 
6o Glycerine 97 

d Malachite green 3 

65 

taken one part. 
12. An emulsion for coating paper having a 

continuous phase which is a solution of 
A  Per cent by weight 
Toluene - 50 

. Gum dammar 50 

70 

2. A manifold sheetv comprising a base sheet - 
and a coating on the base sheet having pigment- 75 taken one part. 

taken three parts, and the discontinuous phase 
of which is 

Per cent by weight 
Glycerine ' 97 

A dye insoluble in toluene .... ___ ......... .__ 3 
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13. A manifolding paperv having a colorless 

coating thereon containing a profuse number of 
fluid cell inclusions oi' coloring matter, said in 

 clusions being so small as to be invisible to the 
unaided eye, the said coating holding said fluid 
of the cells incased against external contact un-v 
der ordinary handling but, by the cells being 
ruptured, releasing the iluid of the cells at the 
point of a printing impact so that the fluid may 
be transferred to an underlying-sheet. . 

14. A manifold sheet having coated thereon a 
semi-solid non-transferable substance rupturable 
by printing pressures, which substance contains 
discrete fluid> inclusions of coloring matter which 
are transferable to an underlying sheet by a~ rup 
ture of the said semi-solid substance. 

15. A manifold sheet having a non-transferable 
coating thereon which is smudge-proof to ordi 
nary handling but which contains dispersed ther 
in cells of coloring matter which may be freed to 
eii'ect a transfer ‘by pressures which rupture the 
coating. .  ' 

16. A non-smud'ging manifold sheet having 
coated thereon a semi-solid non-transferable 
substance containing discrete fluid inclusions of 
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coloringkxnatter in a polyhydric alcohol solution, 
which fluid is retained against ‘external contact 
and evaporation by the semi-solid substance un 
til released therefrom by rupture ofthe semi 
solid substance. 

17. A non-smudging manifold sheet having 
thereon a gum dammar coating containing a dis 
persion of discrete liquid inclusions of coloring 
matter in a polyhydric alcohol solution. 

‘ 18. A manifoldingsheet having a coating con 
taining a discontinuous phase of minute liquid 
inclusions of coloring matter in a glycerol solu 
tion encased in a non-transferable semi-rigid 
continuous phase of gum'dammar, said continu 
ous phase protecting the discontinuous phase 
from external contact and evaporation until the 
continuous phase is ruptured to free the liquid 
inclusions. 

19. A manifold sheet having a coating of lo 
cally rupturable gum dammar, which coating has 
therein a profusion of minute discrete liquid-re 
taining cells containing coloring matter in a glyc 
erol solution, said cells releasing the liquid therein 
when the coating adjacent thereto is ruptured. 
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