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To all whom it may concern: 
Beit known that I, CHARLEs H. CRow ELL, 

a citizen of the United States, and resident 
of the borough of Brooklyn, county of 
Kings, city and State of New York, have 
made a certain new and useful Invention 
Relating to Cloth Dyeing and Finishing 
Processes and Products, of which the follow 
ing is a specification, taken in connection 
with the accompanying drawing, which 
forms part of the same. 
This invention relates especially to proc 

esses of dyeing and finishing cloth and to 
the resulting colored and calendered or . 
otherwise finished wax-treated cloth pro 
duced thereby. Cloth, such as sheeting or 
print cloth, for instance, can be taken in its 
unbleached condition as it, comes from the 
loom and rapidly and cheaply dyed and 
finished by applying thereto a thin and sub 
stantially uniform layer of molten colored 
waxy material, the cloth being simultane 
ously calendered, if desired, and also chilled 
if it is desired to maintain its smooth calen 
dered appearance. This treatment may be 
given to one or both sides of the fabric, 
and, if desired, such a thin colored waxy 
layer may be applied to only one side of 
the cloth so as to penetrate and impregnate 
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the interwoven threads on that side of the 
fabric which may be simultaneously chilled 
to prevent undesirable penetration, so that 
the fibers of the fabric on the untreated 
side may be maintained in more or less their 
original condition which is desirable in some 
cases where the cloth is to be adhesively 
secured as by gumming or other processes 
to articles or packages. Although the waxy 
E. incorporating or dissolving therein suit 
abl e anilin or other colors when a dyeing 
or coloring action on the fabric is to be 
secured, yet this is not in all cases necessary 
and the ordinary uncolored paraffin or other 
waxy material may be used in some cases. 
-Sufficient waxy material may be incorpo 
rated with the fabric so as to stiffen one 
or more sides thereof and this facilitates 
giving thereto either a smooth calendered 
nish or an embossed or moiré finish bypass 

ing the fabric through suitably surfaced 
rolls or other pressing devices. By treating 
in this way suitable close textured cloths 
or fabrics they may be waterproofed to the 
desired extent at the same time that they are 
colored and water-resistant fabric suitable. 

heater, such as the 

for raincoats, umbrella cloth, tents and awn ings may thus be cheaply and effectively pro 
duced. 
The drawing shows in a somewhat dia 

grammatic way an illustrative form of ap 
paratus for carrying out this process and 
Samples of fabric produced. 

Figure 1 is alongitudinal section through 
an illustrative form of apparatus. Fig.2 is an enlarged cross-section through 
8. gig. of treated fabric; and ig. 3 is a similar view showing another 
kind of fabric. 
Various kinds of cloth even if in the origi 

nal unbleached condition in which they come from the loom may be readily dyed, finished 
and rendered waterproof to the desired ex 
tent by these processes. The plain woven 
clothes commonly called gray goods, such 
as sheeting or print cloth may be taken just 
as they come from the loom and the pieces 
Spliced together in any suitable way and 
wound up into rolls of one thousandyards 
or So each which facilitates their quick and 
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convenient handling in the dyeing and finish 
ing process. A supply roll 18 of such ma 
terial may be mounted on the machine and 
the web of cloth may be led therefrom over 
a guide roll 17 and more or less around 85 
the presser roll 5 of heavy rigid construc 
tion and mounting. This roll may in most 
cases be advantageously formed with a hard 
Smoothly finished periphery and its trun 
nions 9 may in some cases be formed hollow 
so that cooling liquid may be supplied dur 
ing the process to the chilling space 7 with 
in this metallic roll. This presser roll is 
mounted to coöperate with a color applying 

composition may advantageously be colored or carrier roll 1 preferably of accurately 
and smoothly finished periphery and hav. 
ing its journals mounted in the adjustable 
trunnion box or bearings 11 with which 
the adjusting sgrews 12 coöperate so as 
to accurately adjust the position of the 
roll with respect to the presser roll 5 above. 
This carrier roll is supplied with the color 
ing or waterproofing material such as the 
colored wax 3 which may be contained in 
a suitable tank 2 and maintained in the de 
sired hot melted condition by any suitable 

gas heater 15 supplied 
with gas through the -adjusting valve 16. 
A scraper or doctor device, such as the 
doctor roll 4, may coöperate with this car 
rier roll which may, if desired, be positively 
rotated in unison with the coöperating 
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resser roll above as indicated by the arrows. 
he doctor roll 4 may be mounted in ad 

justable trunnion blocks 13 and have its 
position accurately adjusted by the screws 
14 so that it can be brought as close as de 
sired to the surface of the carrier roll and 
thus insure a thin substantially uniform 
layer of the melted colored wax being taken 
up from the tank and applied to the fabric 
carried around the presser roll. A minute 
film or layer of this melted colored waxy 
material is thus applied to the cloth and 
forced into the fibers thereof so as to im 
pregnate the fibers more or less uniformly 
throughout the fabric, or where only a very 
thin layer is applied the waxy material can 
be forced into the fibers on the exposed 
surface of the fabric in a substantially uni 
form manner so as to color and waterproof 
them while the other side of the fabric may 
remain comparatively free from the waxy 
material. This is of course promoted by 
rapidly chilling the melted wax after it is 
applied to or into the cloth and the 
use of a relatively hard or high melting 
waxy composition is desirable for this pur 
pose and also the use of suitable cooling 
or chilling devices, such as a cooled or chilled 
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presser roll, or the preliminary chilling or 
cooling of the fabric considerably below the 
melting point of the waxy composition ap 
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plied thereto. 
Relatively hard paraffin wax may be used 

to considerable extent in these waterproofing 
waxy coloring and treating compositions 
and for some purposes the waxy material 
may consist largely or wholly of such hard 
paraffin having a melting point of 130 to 140 
degrees Fahrenheit, more or less, although 
for some purposes softer, cheaper grades of 
paraffin may be used especially if incor 
porated with suitable proportions of harder 
and higher melting point waxes, such as 
carnauba and ceresin or the like. Stearic 
acid may be advantageously used to a con 
siderable extent and where 25 to 40 per cent. 
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course involve 

of stearic acid is employed in connection 
with paraffin wax it is possible to introduce, 
if desired, suitable non-waxy sizing mate 
rial, such, for instance, as casein or bone glue 
which have been dissolved with strong 
water solutions of borax or other suitable 
material before incorporation with the melt 
ed waxy material which must be thoroughly 
stirred and mixed and kept in a homo 
geneous condition during the process of ap 
plication to the fabric preferably by the use 
of suitable stirring devices in the tank, in 
cluding the agitating action of the carrier 
roll1, for example. In some cases also a 
relatively small quantity of silicate of soda 
can be similarly used with the waxy mate 
rial and these g components which of 

or best results the use of a 
suitable amalgamating agent to promote 
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miscibility with the wax, such as stearic 
acid or various soap compositions, prefer 
ably involve the use of supplemental drying 
arrangements where the moisture is to be 
completely eliminated from the treated 
cloth. For general use, however, the waxy 
composition may be composed of hard para 
fin wax of about 135 degrees Fahrenheit 
melting point with which one to five per 
cent. of stearic acid may be, incorporated. 
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75 
Where, as is usually desirable the waxy 
composition is to have a coloring or tinting 
action on the cloth he colors are incor 
porated with the wax composition as by the 
incorporation of about a half per cent. more 
or less of oil soluble anilin or other suitable 
colors with the wax which may usually be 
faciliated by dissolving or cutting such oil 
soluble anilin color in a relatively small pro 
portion of turpentine at increased tempera 
ture, if desired, before uniformly mixing 
the color with the melted waxy composi 
tion. In some cases considerably more 
stearic acid can be used in the waxy compo 
sition and this component may in some in 
stances be used to about the same extent as 
the paraffin wax and more or less Japan 
wax may be incorporated with this mixture 
for some purposes. Another illustrative 
composition may comprise equal parts of 
paraffin wax, stearic acid and Japan wax 
and the oil soluble anilin or other colors 
may be dissolved in the melted wax compo 
sition before application to the fabric in this 
general manner. 
Such waterproofing waxy compositions 

with or without the use of incorporated col 
oring matter may be applied in liquefied 
condition in a thin uniform layer to the fab 
ric and where the fabric temperature is such 
as to simultaneously chill the incorporated 
waxy material the fabric tends to retain the 
surface character of the rolls or other ele 
ments forced into engagement therewith. 
Where, for example, the carrier roll 1 has a 
smooth polished surface and forces or com 
presses the fabric against the coöperating 
presser roll 5 of similar character the appli 
plication of a substantial amount of such 
relatively hard waxy material tends to re 
tain the smooth or calendered finish on the 
rapidly moving fabric. As is indicated in 
Fig. 2 the fabric may be relatively smooth 
on both surfaces and the filling threads 22 
flattened and forced into the interwoven 
warp threads 23. Fig. 2 also indicates by 
the cross-hatched lower portion of the sec 
tioned fabric the approximate extent to 
which the colored wax may penetrate and 
impregnate the fibers of the fabric, the dis 
solved color being thus instantly carried 
into the fibrous fabric to the desired extent 
so as to permanently color the same as well 
as give it the desired water-repellent or 
waterproof properties and somewhat in 
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crease its stiffness. A moderately thin ap 
plication of colored wax of this character 
may apply 40 to 50 pounds or so of the col 
ored waxy material to a thousand yard 
length of sheeting or print cloth and where 
carefully and uniformly applied in this way 
the fibers on the untreated side of the fabric 
may be in substantially their original con 
dition and give ample adhesion in connec 
tion with glue, gum or generally similar ad 
hesive compositions so that the treated and 
colored fabric may be adhesively secured to 
articles, such as books, pads or packages, if 
the adhesive is applied to the untreated side 
of the fabric of relatively close woven char 
acter. Such a thin wax coating does mot 
give even to the treated side of the fabric 
an objectionably waxy or greasy appearance 
or feel, and, indeed, in some cases a light 
wax treatment of this kind improves the ap 
pearance of the fabric. If desired, of course, 
the fabric may be more completely im 
pregnated with the waxy material and this 
may be conveniently and cheaply effected by 
applying the waxy composition first to one 
side of the fabric and then to the other, or 
in some cases by applying a heavier or 
thicker layer of the waxy material to one 
side of the fabric. In some cases it is, of 
course, desirable to give the fabric an un 
calendered appearance after treatment and 
this may be effected by forming the presser 
roll 5 with a relatively soft or yielding body 
or surface 27, the thickness of which is con 
siderably exaggerated, as for instance, by 
coating it with rubber or the like or wind 
ing around the roll a number of layers of 
cloth which are secured in this position be 
fore the web of fabric is led between the 
presser roll and the coöperating carrier or 
wax applying roll. In this way treated or 
waterproofed colored fabric may be pro 
duced in which the threads project to about 
the same extent as in the original untreated 
cloth, as is indicated diagrammatically in 
Fig. 3, the filling threads 24 being indicated 
as more or less projecting beyond the adja 
cent warp threads 25. In this instance, the 
waxy material is indicated as having more 
or less penetrated and impregnated the en 
tire fabric as is indicated by the widely 
spaced cfoss-hatching of this figure and 
where colored waxy material is used the 
color may in this way be carried thoroughly 
into and through the interwoven fibers of 
the cloth. - 
One or more chilling rolls may act on the 

fabric before or after the waxy material is 
applied thereto, and in Fig. 1 a second chill 
ing roll 6 is indicated as coöperating with 
the fabric web subsequently to the presser 
roll 5. By the use of suitable guide rolls 19. 
20, the web of fabric may be led around 
these chilling rolls throughout a greater 
part of their circumference and the chilling 

roll 6 may be provided with an internal 
chilling space 8 and with hollow trunnions 
10 as previously described. After the fabric 
has been chilled and dried to the desired ex 
tent where the composition contains more 
or less water or other volatile material, it 
may be rewound or packaged in any suitable 
way, as for instance, by winding the fabric 
web on the rewinding roll 21 which makes the 
entire process a continuous one which can 
continue in a substantially uniform manner 
while the long webs of one or two thousand 
yard lengths are being treated. The cloth 
may be dyed and finished in this way at a 
relatively rapid rate and the cloth web may, 
for example, be passed through the machine 
at speeds of a number of hundred feet per 
minute which at a single operation dyes or 
colors the cloth to the desired shade and 
also waterproofs and stiffensit to the extent 
desired with a minimum of time and ex 
pense in marked contrast to the usual bleach 
ing, dyeing and finishing processes gener 
ally employed. It is of course understood 
that where it is not desirable to directly 
use the large rolls of the finished fabric 
such large rewound rolls as 21 may be 
passed through suitable winding machines 
and wind up into bolts or smaller rolls or 
slit or divided into narrow strips of sheets 
for various purposes. 
This invention has been described in con 

nection with a number of illustrative em 
bodiments, forms, proportions, materials. 
conditions and orders of steps and appara 
tus and parts for carrying out the same, 
to the details of which disclosure the in 
vention is not of course to be limited, since 
what is claimed as new and what is desired 
to be secured by Letters Patent is set forth 
in the appended claims: 

1. The process of dyeing and finishing un 
bleached cloth which comprises applying 
to and momentarily forcing against one side 
of the cloth a thin substantially uniform 
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layer of molten colored waxy waterproofing 
material comprising paraffin wax in which 
anilin coloring matter has been dissolved 
so that such waxy material penetrates and 
impregnates the interwoven threads on one 
side of the cloth and colors the same, and in 
creases the weight of the cloth not more than 
about a twentieth of a pound per square 
yard, and simultaneously calendering the 
cloth and chilling its untreated side to pro 
duce a calendered colored waterproof cloth 
in which the fibers of the untreated side are 
in substantially their original condition. 

2. The process of dyeing and finishing 
cloth which comprises applying to one side 
of the cloth a thin substantially uniform 
layer of molten colored waxy material com 
prising paraffin wax in which anilin color 
ing matter has been dissolved so that such 
waxy material penetrates and impregnates 
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the interwoven threads on one side of the 
cloth and colors the same, and increases the 
weight of the cloth not more than about a 
twentieth of a pound per square yard, and 
simultaneously chilling the untreated side 
of the cloth to produce a colored cloth in 
which the fibers of the untreated side are in 
substantially their original condition. 
13. The process of coloring and finishing 
cloth which comprises forcibly applying to 
One side of the cloth a thin substantially 
uniform layer of molten colored waxy ma 
terial of high melting point comprising par 
affin wax so that such waxy materialim 
pregnates the interwoven threads on one 
side of the fabric and colors the same, and simultaneously calendering the fabric to 
produce a calendered colored fabric. 

4. The process of coloring and finishing 
cloth which comprises applying to one side 
of the cloth a thin substantially uniform 
layer of molten colored waxy material so 
that such waxy material impregnates the 
interwoven threads on one side of the fabric 
and colors the same. 

5. The process of finishing cloth which 
comprises applying to one side of the cloth 
a thin substantially uniform layer of molten 
waxy material comprising paraffin wax in 
which anilin coloring matter has been dis 
solved so that such waxy material pene 
trates and impregnates the interwoven 
threads on one side of the cloth and in 
creases the weight of the cloth not more 
than about a twentieth of a pound per square 
yard, and simultaneously chilling the un 
treated side of the cloth to produce a cloth 
in which the fibers of the untreated side 
are in substantially their original condition. 

6. The colored and finished cloth fabric 
comprising woven cloth having the fibers 
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on one side thereof penetrated and impreg 
nated with colored waxy waterproofing ma 
terial comprising large proportions of par 
affin wax in which anilin coloring matter 
has been dissolved so as to color and water 
proof the treated side of the fabric and in 
crease the weight of the cloth not more 
than about a twentieth of a pound per 
square yard, said fabric being calendered on 
its treated side while the exposed fibers on 
the untreated side of the fabric are in sub 
stantially their original condition. 

7. The colored and finished cloth fabric 
comprising woven cloth having the fibers on 
one side thereof penetrated and impregnated 
with colored waxy waterproofing material 
comprising large proportions of paraffin 
wax in which anilin coloring matter has 
been dissolved so as to color and waterproof 
the treated side of the fabric and increase 
the weight of the cloth. 

8. The finished cloth fabric comprising 
woven cloth having the fibers on the one 
side thereof impregnated with waxy water 
proofing material comprising paraffin wax 
so as to waterproof the treated side of the 
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fabric and increase the weight of the cloth not more than about a twentieth of a pound 
per square yard while the exposed fibers on 
the untreated side of the fabric are in sub 
stantially their original condition. 
- 9. The finished cloth fabric comprising 
woven cloth having the fibers on the one side 
thereof impregnated with waxy waterproof 
ing material comprising paraffin wax, while 
the exposed fibers on the untreated side of 
the fabric are in substantially their original 
condition. 

CHARLES H. CROWELL. 
Witness: • 

CAROLYN F. HINE. 
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