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To all whom it may concern: 
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Be it known that I, BoGUMIL ZARNO-, 
wIECKI, a citizen of the Empire of Germany, 
residing at Gross-Lichterfelde, near Berlin, 
Germany, have invented certain new and 
useful improvements in the Manufacture of 
Marbied Paper, of which the following is a 
specification. - 
My invention relates to a process of manu 

facturing figured or marbled papers by ap 
plying to an unbroken and still moist paper 
web, regularly or irregularly disposed fiber 
complexes or groups, which are then pressed 
into the unfinished web and the thus-treated 
paper web then finished in the usual way. 
According to this invention, these fiber-com 
plexes are produced by displacement from a 
second still moist web arranged to move in 
proximity to the first-imentioned web and 
may be either portions completely displaced 
from the second web, or those residual por 
tions of this web, which latter has been sub 
jected to the action of displacing agents 
hereinafter referred to. 
As suitable means for removing the por 

tions of fibers, there may be employed, for 
... instance, liquids which are dropped on or 
sprayed over the paper web, compressed air. 
driven from the fine openings of a jet-pipe, 
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or any other mechanical device. in this 
process the unbroken, unfinished paper-web 
may either be couched upon the paper-web, 
or it may be formed by causing the paper 
pulp for it to run on the previously-broken 
up second layer of fibers. Furthermore, the 
portions of fibers removed as before-men tioned may be thrown upon the intact paper 
web by a pressing device. In order to obtain 
by the new process papers colored on both 
sides, or, if required, variegated papers, the 
paper-web already figured on one side may 
also be figured on the other side by applying 
a second paper-web broken up according to 
this process. 

By this process it is possible to obtain pat 
terms of every kind, constantly varying and 
diversified, and of an exceedingly character 
istic appearance. Such effects cannot be 
produced, even for instance by the known 
processes for producing figured papers in 
which there is treated only one single paper 
web, or one of two united paper-webs, but in 
which only occasional breakings or only dis 
placements of the coherent fibers are ob 
tained. By the new process it is also possi 

ble to manufacture. very thin and smooth 
paper's. 

In the accompanying drawings-Figure 1 
shows, diagrammatically, a side elevation 
With parts in section, of one form of appa 
ratus for carrying out the process; Fig. 2 
shows, diagrammatically, a modification in 
which the fiber complexes are first deposited 
upon a supplementary distributer, and then 
upon the paper-wel; Fig. 3 shows, diagram 
matically, a means for dashing water, or 
very thin paper-pulp which may be of a 
different color, against a traveling paper 
Web; Fig. 4 shows, diagrammatically, squirt 
ing a fluid against the back of the paper 
web; Fig. 5 shows, diagrammatically, means 
to redistribute fiber-complexes on the front 
of the paper-web after having been dis 
placed from the rear as in Fig. 4; Fig. 6 
shows, diagrammatically, means for spray 
ing a plurality of thin paper-pulps upon 
and through a paper-web against a rebound 
plate; Fig. 7 shows, diagrammatically, mov 
ing jetpipes delivering a fluid against a pa 
per Web; Fig. 8 shows, diagrammatically, an 
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oscillating jet-pipe delivering a fluid against . 
the paper-web; Fig. 9 shows, diagrammati 
cally, a roller provided on its periphery with 
Strips of felt, which contact with the paper 
Web; Fig. 10 shows, diagrammatically, a felt 
covered roller and a plurality of reeds con 
tacting with the paper-web; Fig. 11 shows, 
diagrammatically, a traveling stencil in op 
erative relation to the traveling paper-web, 
and a pressure-fiuid delivering device, de 
livering a fluid through the stencil on the 
paper-web; Fig. 12 shows, diagrammati 
cally, a suction roller and pressure-fluid de 
livering roller underneath the paper-web, 
coöperating with the traveling stencil to dis 
place the fibers; Fig. 13 shows, diagram 
matically, a suction roller underneath, a 
traveling felt-support for a paper-web, and 
a jet-pipe arranged to deliver a fluid against 
the traveling paper-web; Fig. 14 shows, dia 
Easily means for displacing the bers of a paper-web on a supplementary 
carrier, and then transferring the fiber-dis 
placed paper-web to another paper-web; and 
Fig. 15 shows, diagrammatically, means for 
super-imposing a plurality of layers of dif 
ferent colored fiber-complexes upon another 
paper-web. . . . . 

In Fig. 1, the pulp flowing from the stuff 
box on to the wire cloth 2 is hit at an acute 
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angle by a drop of water falling from the 
dropping device 7 (the drops if preferred 
being projected with some force) which is 
placed above the slanting portion of an end 
less wire cloth passing over four (uadran 
gularly-arranged rollei's 3, 4, 5, 6, the drops 
striking the paper-web between rollis 4 and 
5. Therely oval groups of fibers are pro 
duced, with downwardly-thickened edges. 
If the water-drops are caused to fall, how 
ever, from a dropping device 7 located be 
tween the rolls 3 and 4 onto the upper, 
horizontal part of the wire-cloth and upon 
a very thin layer of fibers, the patterns pro 
duced by these drops show, after couching, 
a circle inclosing a point which becomes 
thicker toward the center. 

If the water-drops are allowed to fall on 
the lower horizontal part of the wire-cloth, 
between the rolls 5 and (; and through the 
wire, for instance from a dropping device 
7, the drops detach and carry filer-com 
plexes down with them, where pon the fiber's 
still adhering to the wire-cloth and passing 
letween the rolls 6 and 11 may either pe 
couched upon the specially-prepared con 
tinuous paper-web on the endless wire S, 
and the drops loaded with the detached 
fibers collected and removed, or the drops 
loaded with paper-fiber's may be allowed to 
fall upon the paper-web on the endless wire 
8, as indicated at 8*. Furtleinhore, the 
paper-fibers or fiber-couplexes carried along 
with the drops, as well as the fiber-groups 
still adhering to the wire 2. may be put on 
the continuous paper-wei). The attachment 
of the fiber-complexes carried along with 
the drops to the paper-wel can be effected 
either by allowing the drops to fail directly 
upon the paper-web, as by , 7, or by low 
ing then to first fall tupon wire-cloth and 
then coitching upon the paper-wei the 
groups of fibers thus formed; or by (deposit 
ing groups of fibers upon a silene tary 
distributer, such as a wire-cloth cylinder 20, 
as shown in Fig. 2, and then causing the 
paper-wel) 21 to '?in upon the groups of 
fibers formed upon this intern ediate wire 
cloth. 

In order to effect the desired breaking up 
of the layer of fiber's, or the throwing off 
of fiber particles, there may be enjoyed, in 
stead of water-drops, water sprayed under 
high pressure, or compressed air, delivered 
for instance by jet-pipes 12 and 13. The 
action of the jet-pipes may be periodical, 
and they may moreover he arranged so as 
to move laterally, as shown in Fig. S. When 
enploying Water, which drains through the 
Jayer of fibers to be broken up, or which 
drops through it, for instance from the de 
vice 7. Fig. 1, there may be provided a re 
bound piece 9, on that side of the wire-cioth 
which is free from paper-pulp. The gritters 
10, 10' ladicated at certain points in Figs. 
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i and 5 serve to collect and drain off any liquid. 
By causing streams of water to fall peri 

odically, for instance from an overflow 
gutter 17, Fig. 1, particular effects aire (i- 
tained, accordingly as to whether the 
water strikes on a slanting or a horizontal 
surface of the wel). 'eculiar effects are 
also produced by running very thin paper 
pulp, or pulp of a different color, onto the 
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layer of fibers to ije broken up. Water or 
very thin paper-pulp of 3 different color 
Inay also be thrown against the layer of 
fibers on the oblique part of the wire-cloth 
23, as in Fig. 3, by means of some system 
of ladles 24, whereby peculiarly displaced 
patterns are obtained. 

if water is thrown from the back of the 
wire-cloth 25 against the layer of fibers to 
be broken up, as by a jet 26, Fig. 4, and 
the water is drawn away by a suction ap 
paratus or gutter 27, the breaks in the paper 
web have an indented edge. If colors are 
sprayed at an acute angie, for instance by 
means of Spraying nozzles 14, Fig. 1, onto 
the fibers or groups of fibers which have 
been partly displaced from the surface of 
the wire-cloth, or lifted up in consequence 
of the breaking up of the layer of fibers by 
pressure applied from the lower or inferior 
part of the wire, for instance by means 
of air or a liquid pressed from jet-pipes 13, 
then the groups of fibers are colored on one 
side. The groups of fibers thus treated have, 
after being couched upon the other paper 

. Yel), a relief-like appearance on the paper. 
The water which has penetrated from the 
back, as from 28, Fig. 5, and the fibers car 
ried along with it, can be collected or thrown 
back on the wire-cloth by means of com 
pressed air as from the jet 29. In the latter 
case it more blurred pattern is obtained. If 

are colched upon the paper-web, one over 
the other, the marbling becomes tricolored. 
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two stich layers of fibers of different color. 
O 

By periodicaily spriying on the paper. . 
well diluteti paper-pulp of different color, 
as by reais of high pressure-water-pipes. 
0.31. Fig. 6, at different angles and from 

different sides, from nozzies which may 
he movable, for example as shown in Fig. 
8, if preferred tising a rebound plate ; 
close behind the wire, as shown in Fig. 6, pecia!' cloudly pictures are obtained. Pe. 
culiar breakings of the layer of fibers may 
also be obtained as in Fig. 7, by means of 
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clifferently arranged and differently moving 
iet-pipes 32, 33 from which air or water is 
pressed. - 

When water is pressed from jet-pipes 34, 
Fig. 8, which, while oscillating like a pen 
dulln over the slanting part of the wire, Periodically act upon the layer of fibers at 
an acute angle, the so-called tiger-spotted 
pattern is obtained. A rotating rollier 35 
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provided, along its length with strips of felt 
36, Fig. 9, and acting upon the layer of 
fibers produces the same effect. 
Other means for breaking tap and dis 

placing the layer of fibers are, as slown in 
Fig. 10, stiff tissues, cloths, or ropes 37, and 
rollers coated with felt, 38, whalebone reeds 
arranged in the form of rollers or rods, or 
similar devices with a rotary or sliding ac 
tion, such as described in U. S. Patent 

from a jet-pipe 18 placed at the lower side 1,052, 16. Clearly-defined patterns can be obtained 
by ineans of a stencil 39 made for instance 
-of india-rubber cloth, Fig. 11, running 

15 long with the wire-cloth and lying close 
to it. The pressure device 40, Fig.11 or 43 
of Fig. 12, is caused to act through this 
stencii upon the layer of fibers to be broken. 
up. This stencil may also be arranged so 
as to run more quickly or more slowly than 
the wire-cioth, or to move laterally thereto. 
When using a stenci 4i, a suction-roiler 42 
may be employed as shown in Fig. 12, ii 
stead of the pressure-device 40 of Fig. 11, 
for breaking up the layer of fibers in a de 
termined pattern. In using a press-roller, 
this irolier may replace one of the guide 
rolier's 4 or 5, of Fig. 1. 
A layer of fibers couched from the wire 

cloth 44, upon a felt 45, as in Fig. 18, may 
be treated in such a manner that the felt 45 
with the layer of fibers runs over a suction 
roller 46 provided with slits, which sucks 
up the fibers in strips, through the felt. If 
a spray of water driven by high pressure 
from jet 47 is now caused to act at an acute 
angle upon the layer of fibers, the fibers 
which have not been sucked up are massed 
together. The pattern thus obtained shows, 
after being couched upon the paper-web, 
edges thickened on one side. 
Some working methods may also be car 

ried out upon an entirely impermeable. Sub 
stratum as in Fig. 4. For instance a layer 
of fibers running on canvas 48 can be 
treated with the aforementioned stencii 49 
and a water-spray 50. The fiber is thereby 
partially floated, and must first be taken ip by a felt 51 running through a press and 
then transferred onto the paper-Web 52. 

Multicolored marblings may, as shown in 
Fig. 15, be produced by couching one over 
the other several different layers of fibers 
previously treated upon a number of wire 
oths 53, 54, 55. The thus-prepared much 

broken-tip layer of fibers is then transferred 
to the base paper-web 56. For this method, 
cylindrical wire-cloths are also suitable, and 
it is not necessary that the wire-cloths be 
deeply covered. : 
The drawing in Fig. 1 also illustrates. 

means for practising the new process when 
using endiess wire-cloths, or when it is in 
tended to make papers with patterns on 
both sides, it his case the paper-pulp for 

web. 

8 

the layer of fibers to be broken up runs 
from a supply pipe 15 onto the endless wire 
cloth S, and is then treated by means of one 
of the above-mentioned devices for break 
ing up the layer of fibers. By properly ap 
plying those devices, almost any effects can 
be produced obtainable by tising a faine 
wire. The drawing illustrates, for instance, 
the use of liquid-streams flowing from a 
gutter 17, and of air or a liquid pressed 

of the wire and penetrating through the 
wire. Upon the layer of fibers broken up 
as above-mentioned or by any other means, 
if preferred by simultaneously using sten 
cils or suction- or pressure-rollers, the 
paper-pulp for the real paper-web is run. 
In order to obtain papers colored on both 
sides, a second broken-up layer of fibers, 
produced for instance by the frame-wire 
arrangement, can be applied to the upper 
side of the paper-web in the above-de 
scribed manner, by couching or throwing it 
on the latter. 

claim- : . . . 
1. The process of manufacturing figured 

papers, which consists in applying to and 
pressing into an unfinished paper web addi 
tional fiber-complexes produced by displace 
ment of the fibers of another paper web. 

2. The process of manufacturing figured 
paper's, which consists in displacing the 
fibers of a paper-web by the action of a fluid 
fiber-displacing agent to form fiber com 
plexes, and then incorporating said fiber 
complexes into an unfinished paper-web. 

3. The process of manufacturing figured 
E. which consists in displacing the 
bers of a paper-web by the action of an 

oscillating fluid fiber-displacing agent to 
form fibei complexes, and then incorporat 
ing said fiber-complexes into an unfinished 
paper-web. - 

4. The process of manufacturing figured 
papers, which consists in displacing the 
fibers of a paper-web by the action of a 
pressure-fluid fiber-displacing agent to form 
fiber complexes, and then incorporating said 
fiber-complexes into an unfinished paper 

5. The process of manufacturing figured 
papers, which consists in displacing the 
fibers of a paper-web by the action of an 
intermittently-acting fluid fiber - displacing 
agent to form fiber-complexes, and then in 
corporating said fiber-complexes into an un 
finished paper-web. 

6. The process of manufacturing figured 
papers, which consists in displacing the 
fibers of a paper-web by the action of a 
pressure-fluid fiber-displacing agent passing 
through said paper-web to form fiber-com 
plexes, and then incorporating said fiber 
complexes into an unfinished paper-web. . . 

7. The process of manufacturing figured 
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papers, which consists in displacing the 
fibers of a paper-wei by the action of a 
pressure-fluid fiber-displacing agent passing 
through said paper-web to a rebound-plate, 
deflecting said pressure-fitid from said plate 
against Said paper-web, said pressure-fiuid 
thereby producing fiber-complexes, and in 
corporating said filer-complexes into an un 
finished paper-web. 

8. The process of manufacturing figured 
papers, which consists in displacing the 
filbers of a paper-web by the action of aii 
intermittently-acting press re-fluid fiber 
displacing agent to for a fiber-complexes, 
and then uniting the resulting paper-web 
and fiber-complexes with an infinished 
paper-web. 

9. The process of manufacturing figured 
papers, which consists in displacing the 
fibers of a paper-web by dash;ing theretipon. 
a mass of fibei's suspended in a fluid fiber 
displacing agent, thereby fortning filler-coin 
plexes, and uniting said paper-web with an 
unfinished paper-web. 

10. The process of manufacturing figured 
papers, which consists in displacing the 

ii. 32,45'? 

fibers of a paper-web by coziperating firid 
and solid fi fiber-displacing age 
forming fiber-complexes and uniting said 
resulting paper-web and Sier-complexes 
with an unfinished aer-Yve. 

11. The process of liaiufacilii ring figured 
papers, which comprises displacing the fibers 
of a colored paper-web by a fiber-cisplacing 
agent to form fiber-complexes, and uniting 

8. paper 3 of anothies' 
web. - 

thereby 

35 
the resultin paper-web and fiber-Coil plexes a 
with the fiber-comple 

12. The process of manufacturing figured 
papers, which comprises displacing the fibers 
of a colored paper-web by a mass of Sibers 
suspended in a fuid fiber-displacing agent, 
thereby forming fiber-complexes, and Init 
ing said paper-weh and Ske:-foraplexes with 
a plurality of other colored paper-weis and fiber-complexes. 

in testimony whereof, afik any signa 
ture in presence of two witnessgs. 

BO.G.T...ii. ARNOVECK. 
Witiesses: 

ARTHU; SOHTT, 
WoLi) is ar. ii. 1''. 
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