
1,930,036 R. S. BRACEWELL 

PROCESS OF DECORATING WEBS OF MATERIAL 

Oct. 10, 1933. 

2 Sheets-Sheet l Original Filled April lo, l930 

INVENTOR. 
Russ E14.5 BRACA well. 

A 24 
ATTORNEYS. 

  



Oct. 10, 1933. R. S. BRACEWELL 1,930,036 
PROCESS OF DECORATING WEBS OF MATERIAL 

Original Filed April 10, 1930 2 Sheets-Sheet 2 

fosséz (SARACEwell 
2e2. A 22/ 

ATTORNEYS. 

  



5 

0 

20 

30 

40 

Patented Oct. 10, 1933 

UNITED STATES 

1930,036 

PATENT OFFICE 
1930,036 

PROCESS OF DECORATING WEBS OF 
MATERA 

Russel S. Bracewell, South Hadley, Mass., as 
signor to The Marvellum Company, Holyoke, 
Mass., a corporation of Massachusetts 

Original application April 10, 1930, Serial No. 
443,192. Divided and this application June 3, 
1931. Serial No. 541,864 

i6 Claims. 

This invention relates to a process for impart 
ing variegated designs to webs of material such 
as paper, cloth and the like, wherein a mutable 
design of color is floated on the surface of a liquid 
carrier and is taken off the same by the web of 
material. The present invention is a division of 
my previous application, Serial No. 443,192, filed 
April 10, 1930 as a continuation in part of appli 
cation Serial No. 357,530, filed April 23, 1929. 
The object of the invention is the provision of 

an improved method for the formation and con 
trol of the color design on the carrier and its 
Subsequent transfer to the web whereby both 
beautiful and unique decorative effects may be 
obtained at relatively low cost. While the mu 
table design floated on the carrier will never be 
precisely the same in detail, yet sufficient control 
thereof may be had under the present improve 
ment to reproduce in its general aspect and ap 
pearance any of the particular designs capable 
of being made. 

For the decoration of paper and other similar 
Smooth and dense materials, satisfactory results 
are attained by the application of the color there 
to as a coating, while for the decoration of cloth 
and the like it is desirable for the best effects to 
impregnate the fabric With the color in such man 
ner as to actually dye the goods; and the present 
method readily adapts itself to either manner of 
application. The improved process may be 
carried on continuously in the deposit of color 
and formation of the design on the liquid carrier 
and for its transfer to a traveling web; whereby 
Said material may be let off a roll, run through 
the apparatus to receive its color decoration, sub 
sequently treated by finishing operations, and 
finally wound up on a take up roll, all of which 
contributes to a high rate of production at low 
COSt. 
In its broad aspects, the present process con 

sists in employing a carrier body of water, pref 
erably a gravity flowing stream in a trough, the 
stream moving slowly enough to maintain its up 
per surface perfectly smooth and unrippled, and 

5 in preparing a color fluid having physical prop 
erties which enable it to float on the carrier and 
With little or no diffusion thereof into the water, 
then gently laying on the Surface of the carrier 
the color fluid so that it will float thereon undis 
turbed; and before said floating color design loses 
its identity by moving appreciably with the Water 
of the carrier, lapping the same off on the sur 
face of the Web. For this lapping action, the Web 
is brought barely into touching contact with the 
carrier surface while moving in the same direc 

(C. 91-68) 

tion and approximately at the same Speed there 
with. There may be a very slight difference in 
speed between the contacting surfaces of web 
and water carrier in the transfer of the color de 
sign to the web, such differences in speed acting 60 
to modify the design somewhat as it is taken up. 
But when the speed between the contacting Sur 
faces is the same, the color design Will be trans 
ferred to the web substantially unchanged from 
its character on the carrier. 65 

After the transfer of the color to the Web, any 
excess water lapped off with the color may be 
removed by subjecting the surface of the web to 
an air blower or suction device. In the case of a 
paper web, it is found preferable to blow a stream 9 
of air against its wetted side; and in the case of 
cloth web and such more porous material, it is 
preferable to apply a suction at the back or un 
wetted side of the web. In the latter case, the 
suction will not only withdraw some of the excess is 
moisture from the web but will also pull the color 
into the fibers of the fabric in facilitating the 
dyeing thereof. In some cases, it may also be de 
sirable to subject the web to the combined action 
of a blower on one side and a suction device at 80 
the other side thereof. 
With regard to certain particular features of 

the process, attention should be given to the lay 
ing of the color fluids on the water carrier So as 
to minimize all possible disturbance of its sur- 85 
face and to prevent the sinking of the colors be 
low the surface. Some color fluids Will be more 
easily floated and less readily diffused into the 
Water carrier than others. For paper decora 
tion, oil colors, non-soluble in water, are gener- 90 
ally used and Such colors present little difficulty 
as to flotation or diffusion in a water carrier; 
whereas the colors suitable for decorating cloth 
are usually water soluble dyes and these gener 
ally require to be mixed with other components 95 
to give them the necessary physical property of 
being easily floatable and not easily diffusible 
in the water carrier. Moreover, I have found 
that after an initial color fluid has been success 
fully deposited and floated on the carrier surface, 100 
less difficulty is encountered in depositing Sub 
sequent color fluids on top of the first with re 
spect to the tendency to sink or diffuse in the 
Water carrier. 
In the carrying out of the process for the obtain- 105 

ing of the variegated design, separate color depos 
iting stations are located at different points from 
the upstream to the downstream portion of the 
carrier, and any suitable or desired color may 
be deposited at each station. The web surface 10 
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contact With the carrier for the transfer of the 
design of course takes place downstream slight 
ly beyond where the design is completely formed 
On the moving carrier. This space distance may 
be varied as desired for obtaining different ef 
fects in the mutable design before transfer to 
the Web. 

For the deposit of the initial color at an up 
Stream point of the carrier, and more particu 
larly when this color is of the water soluble char 
acter, I prefer to lay on the color very gently 
in the form of a thin film and with this object 
in View flow the color slowly down an inclined 
Surface or baffle to a point closely adjacent or 
just in contact with the surface of the carrier, 
Whereby it drips or flows on the carrier without 
Splashing or any serious disturbance of the car 
rier Surface. The action is one of gradually 
merging the under Surface of the color film into 
flowing conjunction with the upper Surface of 
the Water carrier. The rate of flow of the color 
film to its union with the carrier may be regu 
lated by Suitable adjustments in the inclination 
Of the baffle so that the color film will meet the 
flowing carrier surface while moving at about the 
Sane Speed as said carrier and thus join with the 
latter quietly and Smoothly. 
In SOne cases, a film or stream of color as 

Wide as the carrier stream may flow off the baffle 
Onto the carrier and thus constitute a ground 
color for a subsequently formed variegated design; 
in other cases, separate streams or films of color 
Will flow from the baffle to the callier and Sub 
sequently spread out on the carrier by the action 
Of Surface tension. It may also be desirable to 
conduct streams of several different colors (dif 
ferent in hue) for flowing down the baffle and to 
cause by mechanical control a greater or less de 
gree of coalescence between said different color 
streams on the baffle before their flow off onto 
the carrier. These and other modifications in 
the carrying out of the process may be resorted 
to as desired in the obtaining of various decora 
tive effectS. 
The laying on or deposit of Subsequent colors 

downstream of the initial depositing Station may 
be accomplished in a manner similar to that de 
Scribed for the initial color; but whereas in the 
deposit of the initial color the inclined baffle may 
have its lower edge just touching or slightly above 
the water carrier surface, the baffles for Subse 
quent depositing stations should preferably just 
clear the water Surface So as to allow the colorS 
previously deposited to flow past and beneath the 
same undisturbed. Any desired number of dif 
ferent color depositing stations may be en 
ployed, some for laying on individual color 
streams as a wide or narrow film, otherS for 
throwing color in drops, by a Spattering action. 
As previously stated, however, any Spattering de 
posit of water soluble colors should preferably 
be made on top of color previously deposited on 
the Water carrier. Y 

Referring to the drawings, which show in 
somewhat diagrammatic form a suitable appara 
tus for carrying Out my process: 

Fig. 1 is a plan View of the apparatus; 
Fig. 2 is a view in longitudinal section of the 

tank showing some of the apparatus in side ele 
Vation; w 

Fig. 3 is a transverse section along line 3-3 
, of Fig. and showing in front elevation the ini 
tial depositing station; 

Fig. 4 is a detached detail view of one of the 
color depositors; and 

- 
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Fig. 5 is a detached detail in plan of a modified 

form of baffle. 
In Said drawings, 1 indicates a tank or trough 

for containing a body of liquid such as water, 
constituting the water carrier 2. A water inlet 
for Said tank is indicated at 3 and an outlet there 
for at 4. 
The inlet end of the tank 1 is preferably formed 

Somewhat deeper than the remainder thereof to 
provide a settling chamber 5 for sediment, and 
Wiel's or partitions 6 are mounted therein to quiet 
the fiOW of Water. Also cooling pipes 7, carrying 
a coolant, are extended into Said chamber 5 to 
maintain the Water of the carrier at the proper 
low temperature for avoiding the formation of air 
bubbles in said water carrier. The objection to 
ail bubbles is that they cone to the Surface of 
the carrier and may undesirably modify the color 
design thereon. The inlet end of the tank 1 is 
also mounted on a fulcrum 8 and the outlet end 
is Supported by an adjustable stand 9, whereby 
the tilt of said tank may be regulated for the 
proper gravity flow of the water carrier. The 
lipper Surface of Said water carrier flows Smooth 
ly and unrippled in the direction of the arrow 100 
fon One end of the tank to the other. 10 and 
11 indicate side rails of a frame which borders 
the sides of said tank and upon which are mount 
ed various other parts of the apparatus. 
At an upstream portion of Said tank, indi 

cated at station A, there is mounted an initial 
color depositor. As shown in Fig. 3, this ar 
rangement comprises a frame standard 12 having 
a transversely extending guide rail 13 upon which 
is mounted for reciprocating movement a Sup 
porting frame 14 for a plurality of color conduits 
15. A crank 16 and pitman. 17, driven from shaft 
18 and pulley 19, are arranged as shown for recip 
rocating the frame 14 back and forth along the 
rail 13. The color conduits 15 (four in number, 
as shown) are carried in the frame 14 and termi 
nate just above an inclined baffle plate 20. The 
baffle 20 extends clear across the tank and is 
mounted (as shown) so as to be adjustable both 
longitudinally and vertically of the tank 1 and 120 
also so that its inclination with respect to the 
water surface may be adjusted. Preferably the 
baffle is mounted at such an inclination to the 
water surface that color flowing therefrom Will 
meet the water surface going at about the Same 125 
rate of travel as said water surface. The lower 
edge 21 of said baffle 20 is sharpened and is pref. 
erably located to just clear the upper Surface of 
the water carrier 2, although said edge 21 may 
at this initial station be so positioned as to just 130 
touch the surface of the water carrier. 

It will be understood that each of the separate 
conduits 15 may conduct a color fluid of the Same 
or a different hue and that said color fluid, by 
the reciprocation of said frame 14, is deposited 135 
first upon the baffle 20 and then flows of Said 
baffle as a film onto the surface of the Water car 
rier 12. When colors of different hue are simul 
taneously deposited on the baffle 20 from the Sev 
eral conduits 15 during a back and forth nove 
ment thereof across said baffle, the different films 
thus formed more or less coalesce and blend with 
one another into a film of variegated design which 
fiows off the baffle 20 onto the water carrier Sur 
face. The inclined baffle 20 may either have a 45 
straight lower edge 21, as shown in Fig. 3, or may 
be constructed as shown in Fig. 5, wherein the 
baffle plate 20q is provided with Serrated lower 
edge 21a. This irregular formation of the lower 
edge of the baffle tends to break up the film formed 150 
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1,930,036 
thereon into irregular streams for flowing onto 
the surface of the water carrier. 
At locations downstream from the initial color 

depositing station just described, there may be 
mounted various other color depositors, of the 
Same or different type. At station B there is 
mounted a transverse supporting rail 22 which 
carries a plurality of color depositors 23 which 
are alike in construction and each of which is 
mounted for adjustment transversely and to a 
limited extent fore and aft on said rail 22. These 
depositors 23 preferably comprise a funnel shaped 
receiving end from which extends a flexible pipe 
23 which may be fixedly adjusted into various 
positions. The lower end of the flexible pipe car 
ries a discharge mouth 24 which is widened into 
a flat blade 25, the lower end of which is closely 
adjacent to but slightly clearing the upper Sur 
face of the Water carrier 2. 
At the Station C, further down the stream, is 

mounted a plurality of color depositors of the 
Same general character as shown in previous 
Patent 1,742,250, Jan. 7, 1930, granted to me as a 
joint inventor with others. Each of these depos 
itors comprises an irregular star-shaped disk 26 
mounted on a vertical and rotating shaft 27, the 
Several shafts 27 of said disks being driven 
through bevel gearing 28, horizontal shaft 29 and 
pulley 30. Conduits 31 lead down to the upper 
Surfaces of Said disks 26 for bringing the color 
thereto from a color Supply reservoir. Also flex 
ible tubes 32 and 33 are provided for bringing 
Color from Suitable Sources of supply to the color 
depositors at Stations A and B. 
The Web of material to be decorated, such as 

paper or cloth, is indicated at W and is caused 
to travel from Suitable driving means (not shown) 
in the direction of the arrow from let-off roll 34, 
OVer guide rolls 35, 36 to an adjustable guiding 
drum 37, Which brings said web into contact with 
the upper Surface of the water carrier 2. There 
after Said web passes across a suction device 38 
and a blowing device 39, then around guide roll 
40 and off to other parts of the apparatus for 
being finished. 
The web guide member or drum 37 is preferably 

mounted on the frame of the apparatus so that 
it may be adjustable vertically with respect to the 
Surface of the Water carrier 2. As shown, the 
drum is carried in slide blocks 41 vertically mov 
able in a frame 42 and may be raised and lowered 
by hand Wheel 36. It will be understood that 
Similar Supporting means for the guide drum 37 
are mounted at each side of Said main frame SO 
that the proper horizontal adjustment of said 
guide drum 37 may be maintained. 

In the guiding of paper into contact with the 
water carrier 2, it may be desirable to rotate 
the guide drum 37 So as to have a surface speed 
equal to that of the travel of the paper and the 
travel of the moving water carrier. But in the 
case of cloth, the guide drum 37 need not be 
rotated as the cloth may be pulled around the 
Smooth surface of the same as a stationary guid 
ing member. In either case, however, the travel 
of the paper or cloth into contact with the upper 
surface of the Water carrier should be approxi 
mately the same in speed as the travel of said 
Water carrier. 
The air blowing device, indicated at 39, may be 

employed during the use of the apparatus in 
decorating paper Web, and acts similarly to that 
described in the before mentioned Patent 
1,742,250. The suction device 38 at the opposite 

5 side of the Web is more preferably employed in 

3 
the treatment of cloth as it will cause a better 
penetration of the color into the cloth than the 
blowing device, and moreover its position is re 
moved from the freshly imparted design. It will 
be understood also that the blowing device 39 does 
not actually rub the front surface of the Web but 
is slightly spaced therefrom. In the treatment 
of either cloth or paper, it may sometimes be 
desirable to operate both the Suction device 38 
and blowing device 39 to act in conjunction,-- 
this and other slight changes in the described 
operation being a matter of choice in the obtain 
ing of desired results. 

It will be seen that by the present method 
whether the initial color is applied as a wide film 
or as spaced ribbons or strips which join each 
other on the carrier by the action of surface ten 
sion, the result is a tranquil surface of a chair 
acteristic design controlled by the predetermined 
arrangement of the color application, which de 
sign is given a further controlled characteriza 
tion by the application of additional color to the 
relatively stable surface of the initial color film. 
The design is formed and modified under the 
control of the operator with the result that de 
sign patterns which are in a real sense the prod 
uct of artistic skill are produced, and can be 
substantially reproduced at will-a, marked ad 
vance over the prior methods where the design 
pattern depended on the chance movements of 
the color film and carrier surface resulting from 
an uncontrolled agitation of the color or the 
carrier surface or both. 

I claim: 
1. The method of decorating a web of material 

which comprises forming a color film, transfer 
ring said film without disrupting its continuity 
to a moving liquid carrier, applying additional 
color to portions of the transferred film and there 
after bringing a traveling surface of said web into 
lapping contact with said moving carrier surface 
to take off the color film. 

2. The method of decorating a Web of mate 
rial which comprises applying a plurality of col 
ors of varying hue to a rigid surface to form a 
color film having an inherent design pattern, 
transferring said film to the surface of a moving 
liquid carrier without disrupting the continuity 
of the film, applying additional Color. to portions 
of the Surface of the transferred film to further 
characterize the design pattern, and thereafter 
bringing a traveling surface of said Web into 
lapping contact with said moving carrier surface 
to take off the color film. 

3. The method of decorating a web of mate 
rial which comprises applying a plurality of 
colors of varying hue to a rigid surface to form 
a color film having an inherent design pattern, 
transferring said film to the surface of a tran 
quilly moving liquid carrier without disrupting 
the continuity of the film or disturbing the tran 
quility of the carrier, applying additional color 
to portions of the surface of the transferred 
film to further characterize the design pattern 
and thereafter bringing a traveling surface of 
Said web into lapping contact with said moving 
carrier Surface to take off the color film. 

4. The process of decorating a web of mate 
rial by a mutable design of color floated on a 
moving liquid carrier, which consists in con. 
ducting a plurality of Separate colors to an in. 
clined surface, causing them to coalesce into a 
film thereon and flow by gravity from the lower 
edge of said inclined surface into gradually 
merging conjunction. With the upper surface of 
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4. 
Said liquid carrier So as to float thereon, and 
thereafter bringing a traveling surface of Said 
Web into lapping contact With said noving car 
rier Surface to take Off Said color film. 

5. The process of decorating a web of mate 
rial by a mutable design of color floated On a 
moving liquid carrier, which consistS in form 
ing Separate color films, each. On an inclined Sur 
face, and causing said Separate films to foW by 
gravity each from the lower edge of its inclined 
Surface at Separate locations into gradually merg 
ing conjunction with the upper Surface of Said 
liquid carrier so as to float thereon, permitting 
said floated films to coalesce by the action of 
Surface tension into a mutable design. On Said 
liquid carrier, and thereafter bringing a travel 
ing surface of said web into lapping contact with 
said moving carrier surface to take off Said color 
film. 

6. The process of decorating a web of mate 
rial by a mutable design. Of color floated on a 
moving liquid carrier which consistS in forming 
a color film on an inclined surface and causing 
said film to flow by gravity from the lower edge 
of said inclined surface into gradually merg 
ing conjunction with the upper Surface of Said 
liquid carrier so as to float thereon, then Spat 
tering further colors on to the initially floated 
film of color, and thereafter bringing a travel 
ing surface of said web into lapping contact With 
said moving carrier surface to take off Said Color 
film. 

7. The process of decorating a web of mate 
rial by a mutable design of color fligated on a 
moving liquid carrier which consistS in forming 
separate color films, each on an inclined Surface, 
and causing said separate films to flow by graV 
ity each from the lower edge of its inclined 
surface at separate locations into gradually merg 
ing conjunction with the upper Surface of Said 
liquid carrier so as to float thereon, permitting 
said floated films to coalesce by the action of 
surface tension into a mutable design on Said 
liquid carrier, then spattering further colors 
on to the initially floated film of color, and there 
after bringing a traveling surface of Said Web 
into lapping contact with said moving carrier 
surface to take off said color film. 

8. A process of decorating paper which Con 
prises depositing bands of colors each extending 
across a slanting surface, permitting the colors 
to run down the surface and thereby blend into 
a continuous film, transferring the continuous 
film to the water surface, and transferring the 
film from the water to the paper. 

9. A process of decorating paper which Con 
prises applying on a water surface a previously 
formed continuous film formed of a plurality of 
merging color bands, and transferring the con 
tinuous film from the water to the paper. 

10. A process of decorating paper and the like 
which comprises forming a continuous film of 
color, transferring said film, without breaking its 
continuity, to the surface of a fluid medium, and 
transferring the film from said medium to the 
paper. 
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11. A process of decorating paper and the like 

Which comprises continuously forming a con 
tinuous film of color, transferring said film, with 
out breaking its continuity, to the surface of a 
fluid medium, and transferring the film from said 
medium to the paper. 

12. A proceSS of decorating paper and the like 
which comprises depositing on a Surface in pre 
determined quantities and in a predetermined 
Sequence a plurality Of colors of differing hues 
to form a continuous film of color, transferring 
Said films, without breaking its continuity, to a 
fluid medium and transferring the film from Said 
fluid medium to the paper. 

13. The process of decorating a web of material 
by a mutable design of color floated on a moving 
liquid carrier, which consists in forming a color 
film. On an inclined Surface and causing Said 
film to flow by gravity from the lower edge of 
Said inclined Surface into gradually nerging con 
junction. With the upper Surface of Said liquid 
carrier so as to float thereon and thereafter 
bringing a traveling surface of said web into 
lapping contact with said moving carrier Sur 
face to take off Said color film. 

14. The process of decorating a Web of ma 
terial by a mutable design Of color floated. On a 
noving liquid carrier, which consistS in forming 
a color film. On an inclined Surface and causing 
said film to flow by gravity from the lower edge 
of Said inclined surface into gradually nerging 
conjunction with the upper surface of said liquid 
carrier so as to float thereon while moving in the 
Same direction as Said carrier, and thereafter 
bringing a traveling Surface of Said Web into 
lapping contact with said moving carrier to take 
off said color film. m 

15. The process of decorating a web of material 
by a mutable design of color floated on a moving 
liquid carrier, which consists in forming a Color 
film on an inclined surface and causing Said 
film to flow by gravity from the lower edge of 
said inclined Surface into gradually merging Con 
junction with the upper Surface of Said liquid 
carrier so as to float thereon while moving in 
the same direction as said carrier and at approxi 
mately the same speed, and thereafter bring 
ing a traveling surface of said web into lapping 
contact with said moving carrier Surface to take 
off said color film. 

16. The process of decorating a web of material 
by a mutable design of color floated on a moving 
liquid carrier, which consists in conducting a 
plurality of separate colors to an inclined Sur 
face, causing them to coalesce into a film thereon 
and flow by gravity from the lower edge of Said 
inclined surface into gradually merging conjunc 
tion with the upper surface of said liquid carrier 
so as to float thereon, and thereafter bringing 
a traveling surface of said web into lapping con 
tact with said moving carrier Surface to take 
off said color film. 
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