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ED STATEs PATENT oFFICE. 
CHARLES F. HOPEWELL, OF NEWTON, MASSACHUSETTS. 

FABRIC COATING, DRYING, AND SOLVENT-RECOVERY APPARATUS. . 

1.212,643. Specification of Letters Patent. Patented Jan. 6, 1912. 
Application filed October 27, 1911. Serial No. 657,176, 

To all whom it may concern: 
Beit known that I, CHARLEs F. HoPEWELL, 

a citizen of the United States, residing at 
Newton, county of Middlesex, State of Mas 
sachusetts, have invented an Improvement 
in Fabric Coating, Drying, and Solvent-Re 
covery Apparatus, of which the following 
description, in connection with the accom 
panying drawing, is a specification, like 
characters on the drawing representing like 
parts. 
This invention has for its object to provide 

an apparatus for drying coated fabric in 
which the coating composition contains sol 
vents which are usually lost in drying, but 
which are of value when recovered, and to 
reclaim these solvents so that they may be 
used again or for any other desired purpose. 
The invention provides an apparatus in 

which air is practically eliminated as a dry 
ing or absorbing agent, and in which the 
only material function of the air entering 
the apparatus is to equalize external and in 
ternal pressures upon and within the vapor 

25 
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izer. This renders the apparatus of high 
efficiency because no useless heat is required 
to heat the air and because the consequent 
loss b 
lessened. 

by refrigeration is proportionately 

In the apparatus of this invention heating 
is performed by direct contact or by immedi 
ate proximity instead of by air convection and 
preferably rotary mangles are employed en 
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abling the drying operation to be carried on 
at maximum speed. 
The apparatus also involves means for ap 

plying the heat at successively higher de 
grees of temperature, thus gradually heating 
the fabric to the maximum temperature 
without injuring the fabric by the sudden 
formation of steam or vapor. In the ap 
paratus the heat is also chiefly applied from 
the back of the fabric and drying is thus 
from the back to the face of the coating. 
The apparatus also provides means for 

controlling the feed of the fabric so as to 
maintain it in smooth and taut condition 
longitudinally and laterally, or throughout 
its surface as it passes therethrough. For. 
this purpose suitable let-off and take-up de 
vices are provided, the goods are fed at con 
stant speed, and the mangles are crowned on 
their peripheral surfaces. . 
In this apparatus danger from explosion 

due to static differences of electric poten 
tial are practically eliminated because the 

lengths to be drawn in. . 
The apparatus is further so arranged that 

the fabric enters and leaves at the same end. 

to the vaporizing chamber against the 

apparatus is made of metal and grounded 
by its connection through the heating cir 
culatory systems. In addition provision may 
be made for the discharge of a jet of steam 
into the apparatus, and safety devices are 
provided allowing gases from any possible 

f0. 

explosion to pass into a flue without injury. 
to the apparatus. 
The apparatus provides for the drying of 

the entire length of the fabric by the use of 
I a Wrapper or apron, which being attached to 

65 

the end of the fabric allows the entire length . 
to pass through the machine, and which re 
mains in the machine to enable subsequent 

The apparatus is entirely automatic in its 
action, so that a minimum amount of at 
tendance is required. 
The apparatus also provides for the coat 

ing of the fabric just prior to its entrance to 
the vaporizing chamber, which also prefer 
ably serves as means for sealing the entrance 

pas 
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sage of vapor or air out of or into the . . 
chamber. - 
Viewed as an entirety the apparatus 

handles the entire operation automatically in 85 
a minimum amount of space, with a maxi 
mum amount of efficiency, and with a mini 
mum amount of labor. 
These and other features of the invention 

will more fully appear from the accompany 
ing description and drawings, which illus 
trate the preferred but not the only form of 

90 

apparatus embodying the invention, and will 
be more particularly pointed out in the ap 
pended claims. 95 
The drawings illustrate the preferred form - 

of apparatus embodying the invention, but 
it is obvious that the invention is not to be 
restricted to the particular construction and 
arrangement illustrated. 
ance with the principles of the invention set 

. . . . . 10. 
Various changes may be made in accord. . . . 

forth in the specification and within the 
limits defined by the claims. 
In the drawings: Figure 1 is a side eleva 

tion of the apparatus embodying the inven 
05 

tion. Fig. 2 is a detail in plan of a portion. 
of the take-up roll and its driving mecha 
nism. Fig. 3 is a central vertical cross sec 
tion of the construction shown in Fig. 1, omitting the-condenser, let-off and take-up. 
Fig. 4 is a transverse vertical cross section. 
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of the vaporizing box taken through the 
axis of the rear mangle. Fig. 5 is a top plan 
view partially in cross section of the forward 
end of the apparatus with the hood covering 
the spreading devices removed. Fig. 6 is an 
enlarged detail view in vertical cross Sec 
tion of the forward upper portion of the 
construction shown in Fig. 3. Fig. 7 is an 
enlarged detail in front elevation showing 
the construction for sealing the lower open 
ing for the fabric of the vaporizing box. 
The vaporizing box through which the 

fabric is passed and in which the fabric is 
heated to dry the coating, is constructed to 
inclose a space for the collection of the 
evaporated vapors which shall be of a mini 

: mum size in order to secure efficiency and 
economy. In the construction illustrated 
the vaporizrig box is shown as a generally 
rectangular elongated box, while the heat 
ing appliance comprises a pair of heated 
rotary mangles comprising rotary heated 
drums and coöperating heated backing 

These mangles located in the box 
reduce the size of the chamber and the cham 
ber is still further reduced in its size by 
other devices which will appear. The va 
porizing box is preferably madek of boiler 
iron or other suitable metallic construction. 
so that it is of sufficient strength to protect 
the operator from any minor explosion 
which might possibly occur, and it is also 
provided with an automatically acting vent 
pipe to relieve the pressure due to an explo 
sion. In the preferred form of the device. 
hot water is circulated through the rotary 
mangles and backing plates, and this stream 
of water circulating through the metallic. 
construction of the vaporizing box serves as 
a ground connection to dissipate any differ 
ences of potential which may take place in 
the operation of the device, and which would 
otherwise lead to the formation of electric 
sparks, but other positive grounding con 
nections may be made if desired. In addi 
tion a steam jet is provided to spray the 
steam into the vaporizing chamber to guard 
against danger from electric spirks. The 
comparatively small size of the vaporizing 
chamber, the small quantity of air present 
in the chamber and the safeguards em 
ployed render an explosion of any conse 

: , quence well nigh in possible. 

55 

60 

33 

While the apparatus is preferably heated 
by hot water, steam may be employed, and 
the construction illustrated is practically 
equally available for use with either heating 
agent. Other heating agents may be em 
played so long as the elements of the appa 
ratus are heated to the required degree. 
which is usually not over 180 degrees in the 
drying of fabric coated with a composition 

: containing one or more volatile solvents. 
While the heating elements are shown as 
two heated rotary mangles and suitably dis 

i212,848 

suitable support, and secured together at 

posed backing plates, the number and char 
acter of these elements may be varied, pio 
vided that the essential feature of drying 
the fabric from the back out through the 
coating by direct or radiated heat as distin 
guished from air convection, is retained. 

In the particular construction illustrated 
the vaporizing box comprises vertical ribbed 
side plates 1, resting upon the floor or other 
their forward ends by a rectangular front, 
plate 2. At their tops the side plates are 
secured together by a top plate 3 shown as 
formed insections, the foremost section 3 
formed in two different planes to increase 
the height of the vaporizing chamber at the 
forward end. This foremost section is also 
secured to the front plate 2. The side plates 
1 are further secured together at the back 
and the bottom of the chamber by sectional 
hollow mangle back plates 4 to 16 inclusive. 
The sectional plate 4 is bolted directly to 
the rear transverse section of the top plate. 
The sectional plates 11 and 12 are bolted to 
the transverse plate 17, and the sectional 
plate 16 is bolted to the transverse bracket 
plate 18 which is bolted to the front plate 2 
and to the side plates, while the flanges of 
the several sectional plates 4 to 16 inclusive 
are bolted together as shown, and at their 
ends to the side plates 1. The vaporizing 
chamber is, therefore, that inciosure which 
exists between the side plates i, the upper 
portion of the front plate 2, the top plate 3, 
the transverse plates 17 and 18, and the 
several sectional plates 4 to 16 inclusive, but 
the area of this chamber is very materially 
reduced by the rotary mangles, by an addi 
tional heating section, a drum and moisten 
ing tank therefor, and other appliances co 
tained therein, all to be described, as well 
as by the hollow transverse filler 19 inserted 
between the side plates i for the purpose of 
reducing the area of the chamber. 
The only openings into the chamber are 

those which will be described for specific 
purposes, and the openings for the admis 
sion and exit of the fabric are sealed by ap 
pliances to be described, so that there is 
little opportunity for the escape of vapor 
from or admission of air to the chamber, 
Only so much air is allowed to enter the 
chamber as is sufficient to maintain the pres 
sure in the chamber at substantially that of 
the atmosphere. 
The fabric in its passage through the 

vaporizing chamber is maintained in a talt. 
condition so that it may be perfectly smooth 
and unwrinkled while the coating is being 
dried. This result is secured by let-off and 
take-up devices for the fabric as it enters 
and leaves the vaporizing chamber, and 
these devices will be described in detail. 
In addition, the peripheries of the man 
gles are crowned in the center as saw ; ; ; 
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in the drawings, which aids in keeping the 
fabric smooth and maintaining it in a 
straight direction during its passage. 
In the form of apparatus shown the fab 

ric is coated. immediately prior to its ad 
mission to the vaporizing chamber, and a 
spreading mechanism is employed to seal 
the admission opening against any material 
passage of air or vapor, the body of dope 
being applied to the fabric acting as an 
effective seal. The exit opening is sealed 
by mechanical means. . . . . . 
The spreading mechanism by which the 

fabric is coated and which is made use of 
5 

O 

to seal the admission opening of the cham 
ber in which the coating is dried and the 
vapor of the solvents collected is supported 
by a separate frame 20 bolted to the for 
ward upper end of the vaporizing cham 
ber, but slightly separated therefrom by 
the rectangular frame 201 formed of suit 
able heat insulating material. Alined slots 
21 and 22 in this frame 20 and the front 
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plate 2 of the vaporizing chamber permit 
the passage of the fabric into the vaporiz 
ing chamber. The frame 20 presents in its 
upper portion a hamber 23, the front wall 
of which is completed by the spreading 
knife 24 which is supported on a cross bar 
25 journaled at its ends in bearings. 26 in 
brackets 27 bolted to the frame 20. Hand 
levers 28 extend forwardly from the cross 
bar 27 by means of which the spreading 
knife 24 may be swung upwardly and away 
from the frame 20 in the bearings 26. 
Coilet springs 29 connected to the frame 
20 and to arms 30 depending from the cross 
bar serve normally to maintain the knife 
in its operative position against the frame, 
as shown in the drawings. 
The chamber 23 is closed at the bottom 

by a yielding fabric-supporting plate shown 
as a strip of metal 31. This strip 31 at 
One end extends through the slot 2i and is 
fastened to the back of the frame 20. From 
this point it extends beneath the spreading 
knife 24, thus forming the bottom of the 
chamber 23, and around a roller 32 to a 
bar 33. The roller 32 is journaled in the 
horizontal arms 34 of a bell crank lever 
fulcrumed at 35 in bearing blocks 36 bolted 
to the frame 20. Depending arms 37 of 
this bell crank lever carry in their lower 
ends, adjustable screws 38 abutting against 
the frame 20, and by means of these screws 
the bell crank lever may be swung about 
its fulcrum 35 to raise and lower the roll 32, and consequently adjust the horizontal 
position of the sheet metal plate 31 with 
respect to the edge of the spreading knife. 
The cross bar 33 is connected by helical 
springs 39 to levers 40 fulcrumed at 41 on 
brackets 42 bolted to the frame 20, and these 
levers 40 carry in their lower ends adjust 
ing screws 43 also abutting against the 

w 

closed metal casing 
bottom of the plate 31 beneath these per 

- forations and connected by a tube and a 

for the admis 

3 

frame 20, whereby the longitudinal tension 
on the sheet metal plate may be varied to 
secure the proper coöperation of the plate 
with the spreading knife. 

Directly in front of the spreading knife 
and below the dope the sheet metal plate 
31 is perforated as indicated at 300. A 

301 is secured to the 

suitable suction device whereby a partial 
vacuum is produced beneath the perfora 
tions. Hence if any pit marks or pin holes 
appear in the fabric after coating, the next time the fabric, passes through the appara 
tus the dope will be drawn by suction into 

70 

75 

80 
these pit marks or pin holes and fill them. 

. A generally rectangular hood 310 of sheet 
metal or other suitable material fits over and completely incloses the entire upper portion 
of the frame 20 and its connected parts. 
The front lower edge of the hood rests upon 
the top of the fabric as it is fed over the 
plate 31, and the sides of the hood fit 
against the edges of the plate 3i. This 
hood acts as an additional check to the es 
cape of vapors from and the admission of 
air to the vaporizing chamber and an ex 
tension of the vaporizing chamber formed 
in the frame 20. . 
A suitable let-off device for the fabric is 

shown in Fig. 1 mounted in front of the 
spreading apparatus. This let-off device is 
shown as comprising a roll 400, upon which 
the fabric is wound, and a friction brake 
401 provided with adjustable weights 402, 
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so that the friction on the roll may be va. 
ried to place more or less tension on the 
fabric. The fabric 49 passes from the let 
off device over the sheet, metal plate 31 be 
neath the spreading knife and through the 
slots 21, 22 into the vaporizing chamber. 
The dope is fed through a pipe 03 in front 
of the spreading knife and the amount 
spread upon the fabric as it passes is ac 
curately controlled by adjusting the sheet 
metal plate 31 with respect to the spread 
ing knife by means of the set screws 38 
and 43. The dope extending across the fab 
lic. Where it contacts with the spreading 
knife seals the chamber 23 along this line. 
while the felt plates 47 resting against the 

0. 

113 

flexible plate 31 at each side of the fabric 
seal the chamber 23 along the side lines 
so that any material escape of vapor from 
the chamber 23 is prevented, while the hood 
810 extending over all acts to still further 
minimize the escape of any vapor into the surrounding atmosphere. 
in effect forms part of the vaporizing cham 

120 

The chamber 23 
125 

ber, being connected thereto by the slots. 
21 and 22, and the vaporizing chamber as 
a whole is thus securely sealed against any 
haterial escape of vapors at the opening 

ion of the coated fabric. 
: , , , 
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The fabric upon receiving the coating 
passes immediately into the vaporizing 
chamber and no opportunity is afforded for 
the removal of superfluous dope from the 
back of the spreading knife, or for inspect 
ing or cleanin ing 
from the freshly coated fabric. 
this mechanical devices are provided auto 
matically operated for that purpose. Con 
venient mechanisms for effecting this pur 
pose are disciosed in my co-pending appli 
cation No. 621,967, filed April 19, 1911. 
A shaft 77 extends transversely through 

the vaporizing box near the front wall and 
is driven at high speed by any suitable con 
nection with one of the driven parts of the 
apparatus. This shaft carries extending 
tangentially therefrom a series of knives TS 
which extend across the fabric and are so 
arranged as to swing against the upper 
surface of the fabric and remove therefrom 
any foreign matter or imperfections. 
The fabric is supported accurately in the 

path of the knives 78 by means of a table 
79 extending beneath the fabric and carried 
by a bracket frame 80 pivoted at 81 to stands 
82 bolted to the front plate 2. The rear of 
the bracket frame 80 abuts against an ad 
justable set screw S3 extending out through, s 

the front plate 2, and by means of this set 
screw the table 9 can be raised and lowered 
to bring the fabric into proper relation with 
the revolving blades 78. 
A receptacle shown as a rectangular box 

84 is mounted in bracket arms 841 depend 
ing from the top plate section 3 in the rear 
of the revolving knives. An inclined apron 
S5 leads from a point adjacent the fabric 
out into the mouth of the receptacle which 
faces the knives, so that any matter removed 
by the knives from the fabric is thrown up ward and deposited in the receptacle 84. 
As required this receptacle may be cleaned 
out. 
The fabric with its freshly spread coat 

ing, inspected and cleaned of foreign mat 
ter and imperfections, is now in the vaporiz 
ing chamber, and the apparatus now to be 
described has for its function the drying of 

50 
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the coating and the recovery of the volatile 
solvents, which come from the coating in the 
form of vapors during the drying process; 
or the recovery of so much of these solvents 
as is commercially practicable. The drying 
operation, as has been set forth, is per 
formed by bringing the back or uncoated 
side of the fabric into direct contact with, 
or close proximity to, heated surfaces, pref 
erably rotary mangles heated by hot water, 
and preferably at the same time exposing 
considerable areas of the coated face in 
proximity to similarly heated backing 
plates. The result is that the fabric is dried 
mainly from the back outwardly through 
the coating, thus causing the solvent vapors 

g or removing imperfections. 
To obviate 

to pass off at the coated surface as the coat 
ing dries. The heating appliances are also 
preferably arranged so as to apply the heat 
to the fabric at successively and progres 
sively higher degrees (if temperature, thus 70 
enabling the drying operation to be more 
speedily effected, and preventing injurious 
results which would occur by passing the 
fabric immediately into contact with or 
proximity to heating appliances at the high- 75 
est degree of temperature. - 

It has already been explained that in the 
preferred construction illustrated the rear 
and lower portions of the vaporizing box 
are made up of a series of hollow segmental 80 
backing plates secured together. This con 
struction combines therewith two rotary 
heated mangle drums 86 and 87. The con 
struction of each of these drums is similar 
and is shown in detail in Fig. 4. The drum 85 
S6 which is therein shown is formed with 
two heads SS and 89, and a circumferentially 
hollow cylinder 90 bolter thereto. The head SS extends out through hearings in one of 
the circular sections 91 of the side plate 1. 90 
This drum S6, which is the rearward one, 
carries on the hub of the head 88 and keyed 
thereto a worm wheel 93. worm 94 car 
ried by a shaft 95 driven from any suitable 
motor secures the rotation of the drum, 95 
The hub of the head SS also carries a gear 
96 which through an intermediate gear 97 
intermeshing with a similar gear 9s on the 
shaft of the drum 87 secures the rotation 
of the latter from the rear drum S6. The 100 
topposite head S9 of the drum S6 extends out 
through a bearing in the opposite circular 
section 91 of the opposite side plate 1. The 
hub of the head S9 is axially apertured as 
shown at 99, and the inner end of this aper- 105. 
ture is covered by a cap 801. A pipe 802 
connects this cap and through it the aper 
ture 99 with the circumferential chamber of 
the cylinder 90. A tube 803 extends to the 
boiler or other source of heating agent, and 110 
is connected by a stuffing box 804 within the 
nperture 99 so that the heating agent may 
pass directly into the circumferential cham 
ber of the cylinder 90. The exhaust from 
this chamber takes place through the pipe 115 
100 which extends through the cap 801, the 
aperture 99, and the interior of the tube 803, 
to a condenser or discharge. A suitable 
ioint 805 to allow for the rotation of the 
inner section of the pipe 100 is provided at 120 
any desired point. . . . . . . 
The drum.87 is similarly constructed and 

operated, being driven, as has been shown, 
from the drum 86 through the medium of 
the gearing described. For the purpose of 125 
reversing the fabric so as to keep the un 
coated side against both drums, a small 
drum 104 is located intermediate the drums 
86 and 87, and journaled in the side plates. 
of the chamber, and may be driven by the 130 
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gears. 130 and 131 from the intermediate 
gear 97. It will be observed that the coat 
ed face of the fabric passes over the inter 
mediate drum 101 and a tank of water 102 
is therefore provided in which the drum 101 
runs to keep its surface moist and prevent 
the coating from adhering thereto and being injured. 

O 
The fabric runs from the drum 87 over 

an idler roll 103 to the exit opening from 
the vaporizing chamber. This exit opening, 

islaowi in detail in Fig. 7, is formed between 

15 
two rolls 104 and 105 journaled in the front 
plate 2. The fabric being thoroughly dried 
at this point, these rolls may contact with. 
the opposite faces thereof. Sealing blocks 
106 of felt or suitable material seal the 

20 

25 

space between the rolls at the edge of the 
fabric, and sealing strips 107 and 108 of 
felt or other suitable material seal the lines 
where the rolls come adjacent the face plate 2. 
The fabric passes from the exit opening 

to a suitable take-up device, a simple form 
of which is sufficiently shown in Figs. 1. 
and 2. The take-up roll is indicated at 900, 
journaled in the stand 901. A friction disk 
902 is loosely mounted on the axis of the 

35 

40 

roll. A collar 903 is made fast to the axis 
at the outside of the disk 902, and a second 
collar 904 is pressed against the opposite 
surface of the disk by a spring 905 abutting. 
against a collar 906 adjustably mounted on 
the axis of the roll. Thus upon the rota 
tion of the disk 902 the take-up roll 900 will 
be rotated, but the construction described 
allows for a slip, between the disk and the 
roli when necessary. The disk 902 is driyen 
by frictional engagement from a disk 907 
keyed to a shaft,908, which shaft is driven 
by means of beveledgears 909 and 910 from 
a shaft 911, the shaft 911 being in turn 
driven by a belt 912 running over a pulley 
on the shaft of the drum 87. The friction 

45 
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drive disk 907 is shifted along its shaft 908 to vary the speed of the take-up roll accord 
ing to the amount of fabric wound thereon 
by means of a lever 913, the free arm of 
which has an antifriction roll 914 resting 
against the periphery of the wound-up 
cloth, while the other end is forked and fits 
a slotted collar forming a part of the fric 
tion disk 907. This lever 913 is fulcrumed 
at 914 and a spring 915 holds it up against 
the cloth. By the use of a take-up such as 
just described, and by driving the friction 
disk 902 at a slightly greater speed than 
that required to roll up the cloth, the cloth 
is pulled as it diverges from the machine. 
The let-off device also pulls upon the cloth, 
the amount of pull being governed by the 
weights hung upon the friction brake 401. 
As a result, the cloth is kept snugly stretched 
in its travel through the vaporizing box. 
The mangle rolls are run at the same rate of 

through the machine. 

with but two such sections. 

is 

peripheral speed, so that the cloth at all 
points is moving at the same linear speed . 

Furthermore, the periphery of the mangle drums is crowned, 
as will be seen by reference to Fig. 4; the 
drums being of greatest diameter in the 
center and gradually lessening in diameter 
toward the ends. Thus the cloth is centered 
and kept Smooth and even in the direction 
of its width. 
A hollow beating plate 700 is mounted 

between the side frames 1, with its top sur face substantially in line with the tops of 
the drums 86 and 87. - - 
The heating and drying of the coating is 

preferably performed by the agency of hot 
Water, although, any other desired heating 
agent may be circulated through the heat 
ing elements. Steam may also be used with 
satisfactory results, and connections are in 
dicated in dotted lines to show how the 
steam may be circulated through the appa 
ratus. 
about as high as is desired to dry some 
artificial leather fabric and release the sol 
vent vapors. 
perature of the steam has to be reduced to 
effect the desired results. 
kept more readily at the required tempera 
ture, but either steam, water or other heat 
ing agent may be readily connected and 
circulated in the apparatus by any suitable 
circulating system, which forms no part of 
the present invention. 
If the freshly coated fabric be suddenly brought to a high degree of temperature the 

moisture and solvents suddenly turn into 
yapor and burst through the coating, form 
ing pin holes and imperfections therein. In 
the present construction, therefore, the ap 
paratus is arranged so that the successive 
Sections thereof reached by the fabric in its travel are at successively higher degrees of 
temperature. The sections of the apparatus 
may be varied as desired to secure this result, 
but for convenient illustration of the prin ciple the apparatus herein shown is provided 

The hollow heating plate 700 and the hollow backing 
splates 4 to 11 inclusive are maintained at one 
temperature, while the hollow backing plates 
12 to 16 are maintained at a different and 
higher degree of temperature. The two 
drums are also capable of being maintained 
at independent and desired temperatures ac 
cording as the results of practice may re 
quire. 
The piping shown in full lines in the 

drawings, particularly Fig. 3, is designed 
for the use of water as the circulating heat 
ing agent. In this case the pipes 450 and 451 
are supply pipes. The pipe 451 branches, 
being connected by the branch, 452 to the 
hollow heating plate 700 and by the branch 
453 to the hollow backing section 4. The 

A temperature of 180 degrees is. 

O 
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90 
If steam be used the tem- . 

Water may be 
95 

00 

O 

15 

20 

25 

3. 



(3 i212,843 

e 3. 

20 

25 

30 

35 

hollow backing sections 4 to il inclusive are 
connected by the pipes 18. The exhaust 
pipes 454 and 455 connect respectively with 
the hollow heating plate 700 and the hollow 
back plate section 11, and these pipes con 
verge into the exhaust pipe 456. 
The pipe 450 is connected to the hollow 

back plate section 16; the hollow back plate 
sections 12 to 16 inclusive are connected by 
connecting the pipes 120; and the exhaust 
pipe 457 extends out from the opposite hol 
low back plate section 12. Suitable circu 
latory systems are provided connecting the 
pipes 451 and 456 on the one hand and 450 
and 477 on the other hand, to maintain the 
temperature in the latter at a higher degree 
than that in the former. By means of the 
connections described in considering the 
drun) S6 and the similar connections em 
ployed in connection with the drum 87, 
water is circulated through the hollow cir 
cumferential chambers of the drum at re 
quired and desired temperatures, either the 
same as or different from the temperatures 
of the corresponding backing plates. 

If steam be employed the connections 
shown in dotted lines may be used instead 
of those shown in full lines, and the same 
general result be produced. In the case of 
the drums, however, the same connections 
may be used for either steam or water. In 
the case of the use of steam there need be 
but one circulatory system, and the regula 
tion of the temperatures for different sec 
tions may be effected by the use of reducing 
valves indicated diagrammatically at 122 
throughout the system. 
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A prominent feature of this invention, as 
has been pointed out, is the carrying on of 
the process of reclamation of the solvent 
vapors with the use of air to an immaterial 
extent as an absorber of the vapor or as a 
trying agent. By immaterial it is meant 
that the amount of vapor absorbed by the 
air is a very small fraction of that recov 
ered. To secure this result the vaporizing 
box is connected with a suitable condenser, 
and the circulation from the vaporizing box 
through the condenser and back to the va 

50 polizing box is aided if necessary by means 
of a fan. The drying of the fabric being 
effected by the direct action of the heating 
surfaces, and the space inclosed in the vapor 
izing box being kept small, the solvent va 
pors are given off rapidly and in large vol 
ume. Passing into the condenser these va 
po's are condensed and the vacuum which 
tends to form in the condenser is practically 
neutralized in the rush of the incoming va 
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pors. There is little need, therefore, of air 
in the apparatus to maintain the interior 
at substantially atmospheric pressure, but 
enough leakage of air into the vaporizing 
chamber takes place to prevent the forma 
tion of any substantial vacuum therein, and 

this is all the air which is requisite in the 
carrying on of the process. The result is 
that the machine carries out the process in a 
highly efficient manner, and the air so far as 
it is used serves merely to carry the vapors 
around and maintain the pressure within the 
chamber at about atmospheric pressure, and 
without material absorption of the vapors. 
The outlet from the condense is carried 

to a point immediately over the fabric where 
it first enters the apparatus, so that the cir 
culation of vapo's and such air as there may 
be is at its lowest temperature when it strikes 
the fabric, and the outlets from the vapor 
izing box to the condenser are arranged to 
take the vapors directly into the condenser. 
The constructions for securing these re 

sults may be various, but in the form illus 
trated an ordinary form of condensing tank 
of sufficient dimensions is shown at 600 
mounted upon or directly over the vaporiz 
ing box, sloping slightly toward the rear 
end, and provided with coils of piping 601 
through which a suitable refrigerating agent 
is circulated. Outlets are provided in the 
vaporizing box at 602, 603 and (30-4: that is. 
respectively at the end of the drum S(5. after 
the fabric has traveled about half its dis 
tance around the drum in the space between 
the two drums, and at the end of the drain 
87 as the fabric is about to leave the drum. 
These outlets are connected by the pipes (505 
to a fan or blower (506 of any suitable mate. 
rial, and located on top of the vaporizing 
box and at the lower end of the condenser. 
The fan 606 is driven in any suitable man 
ner, as by a belt (607 running over a pulley 
on the shaft of the drum 86. The outlet 
from the condenser is by a pipe 608 which 
passes through the hood 301 and enters the 
chamber 23 from the top. The circulation 
from the condenser coming through the pipe 
(508 then passes through the slots 2i and 22 
into the vaporizing box and follows the top 
surface of the fabric, being directed by suit 
able baffle plates 609 and 610, as well as by 
the table 79 and the top of the vaporizing 
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box to the outlets which are located at the 
ends of the drums. By reason of this con 
struction the air which enters the vaporiz 
ing device substantially freed from volatile 
solvents passes in a general longitudinal di 
rection along the coated face of the fabric 
but gradually is diverted toward the oppo 
site sides to the outlets, so that the action of 
the circulating current is both longitudinal 

2 O 

of the web of fabric and laterally thereof, 
a greater uniformity in drying consequently 
being effected than if the outlets were above 
the central portion of the web. By thus 
maintaining a current of gas laden with 
solvent material in contact with the face of 
the coating the surface of the coating will 
not only be prevented from searing but will 
be maintained in a plastic or semi-plastic 
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condition so that the volatile contents of the 
coating may be driven out through this. 
plastic surface as the coated fabric passes 
oyer the heating device without producing 
pits and pinholes such as are produced when 
an escaping bubble of volatile material 
punctures the seared surface of the coating 
:as is usual in fabric coating apparatus. By 
reason of the fact that the coated fabric is 
carried around a drum the outer face of 
the coating is slightly stretched as the fab 
ric is bent about the drum. 
tends to separate slightly the molecules of 
the coating at or near the surface of the 
coating and the tension upon the surface 
caused by this bending action aids in ex 
pelling the small bubbles of volatile mate 
rial which are produced by the application 
of the heat through the drum. When the 
blade 73 is employed as an auxiliary scrap 
ing knife this passageway for the circula 
tion is blocked. An opening from the 
chamber 23 is accordingly provided in the 
back of the frane at (320 which opening is 
otherwise closed by a gate (321. operated 
from the outside of the apparatus. From 
this opening 620 the circulation passes he 
tween the frame 20 and the front plate 2 
through the slot 22 and on through the va 
porizing chamber as before. 
The - condensed solvent vapors may be 

drawn off from the condenser in any suit 
able manner, and for that purpose an ordi 
nary trap on the principle of an ordinary 
steam trap is provided, indicated diagram 
matically at 650. 
The entire apparatus is made of metal, as 

has been before pointed out, and danger 
from sparking is practically eliminated be-, 
cause of the metal construction and the 
ground connections through the steam or 

the apparatus or the building in which it is 
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water pipes. In addition, a steam spray is 
admitted at 640 near the middle of the 
chamber, and this serves to prevent further 
sparking and a still further safeguard is 
provided in the vent pipe or flue 126 of large 
size opening directly into the top of the 
chamber, and provided with a suitable 
check valve 129, so that in case of any ex 
plosion this check valve will open and pro 
vide a vent so that no injury will be done to 
located. 
Windows or lights may be provided at 

suitable places in the walls of the chamber 
for inspecting the interior, such as shown 
for example at 76. 

It will thus be seen that the apparatus is 
one which while having high efficiency in 
the drying of the goods, the condensing of 
the vapors and the handling of the fabric 
in large quantities, requires but little atten 
tion because of its automatic action. The 
fabric enters and leaves the apparatus at 
the same end so that it may be watched and 

This action. 
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controlled by a single operator. The entire 
length of the fabric may be dried and the 
solvents recovered. A wrapper, that is a 
piece of plain uncoated fabric, is attached 
to the end of the coated fabric as it passes 
into the chamber, and may be left in the ap 
pal'at is so that succeeding lengths of the 
fabric may be readily drawn through the 
lachine. If any reason occurs for running 
the fabric backward, the spreading knife 
may be raised and the direction of feed re 
versed by simply reversing the driving 
mechanism of the apparatus. 
The apparatus occupies but a compara 

tively small space. Air not being used as a 
drying agent the space required for the 
collection and circulation of the solvent 
vapors is reduced to a minimum. Further 
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more, since little of the vapors is absorbed 
by the air present, the maximum of solvenu, 
vapor's is concensect and recovered. Owing 
to the fact that the air present has an im 
material function as a crying agent or as an 
at:sorbent of the vapor's, the maximunu 
annount of efficiency is obtained in this ap 
paratus. The heat required to vaporize the 
solvents is not expended and wasted in heat 
ing the aif, nor is the energy required for 
refrigeration wasted by re-cooling the air. 
The invention having been fully described, 

what is claimed as new and desired to be se 
cured by Letter's Patent, is: 

1. An apparatus of the class described 
contrising a rotary heated drum, means. for 
guiding the coated fabric around said drum 
with its back against the same and means 
for maintaining a volume of gas containing 
a solvent in contact with the face of said 
coating whereby the trying of the face of 
the coating will be retarded and the expul 
sion 9f volatile material from the coating. 
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will proceed from the fabric toward the face 
of the coating. 

2. An apparatus of the class described. 
comprising a rotary heted drum, means 
for guiding the coated fabric around said. 
drum with its back against the same and 
lineans for maintaining a volume of gas con 

110 

taining a solvent in contact with the face 
of said coating throughout the entire heated 
area whereby the drying of the face of the 
coating will be retarded and the expulsion 
of volatile material, from the coating will 
proceed from the fabric toward the face of 
the coating. . . 

3. In an apparatus of the class described 
comprising a \ orizing chamber, a rotary 
heated cl’im located in said vaporizing 
chamber, means for guiding the coated fab 
ric around said drun with its back against 
said heated drum and means for maintair 
ing in contact with the face of said coatif.g. : a circulating current of gas containing 
solvent whereby the drying of the face of 
the coating will be retarded and the expui. 
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sion of volatile materials from the coating 
will proceed from the fabric toward the face of the coating. 

4. In an apparatus of the character de 
scribed comprising a vaporizing chamber 
and heating means in said chamber consist 
ing of a series of heating elements of pro 
gressively increasing temperature, means for 
guiding the coated fabric over said heating 
means with its back toward the same and in 
a direction whereby the fabric will be sub 
ject to tige influence of gradually increasing 
temperature and means for maintaining in 
contact with the face of said coating a vol 
une of gas containing a solvent whereby 
the dying of the face of the coating will 
be retarded and the coating will proceed 
front the fabric toward the face of the 
coating. 

5. In an apparatus of the class described, 
a vaporizing chamber, a plurality of rotary 
heated mangles located within said vapor 
izing chamber, means for maintaining suc 
cessive sections of said mangles at succes sively higher temperatures, means for guid 
ing the coated fabric through said vaporiz 
ing chamber with its back against the ro 
tary elements of said mangles, means for 
maintaining in contact with the face of said 
coating a circulating current of gas contain 
ing a solvent whereby the drying of the 
face of the fabric will be retarded and the 
expulsion of volatile materials from the 
coating will proceed from the fabric toward 
the face of the coating. 

(5. An apparatus of the character de 
scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 
nected with said condensing chamber, heat 
ing means located in said vaporizing cham 
ber, means for guiding, the fabric through 
said vaporizing chamber with its back to 
ward said heating means, and means for in 
ducing a circulation directly from the face 
of the fabric through the condensing cham 
her and back to the face of the fabric adja 
cent to the inlet through which the fabric is 
introduced into the vaporizing chamber. 

7. An apparatus of the character de 
scribed comprising a 'aporizing chamber, 
a condensing chamber, condensing means 
connected with said condensing chamber, 
heating means located within said vaporiz 
ing chamber, means for emaintaining suc 
cessive sections of said heating means at suc 
('essively higher temperatures, means for 
guiding the fabric through said vaporiz 

A. ing chamber in proximity to said heating 
means, and ineans for inducing a circulation 
directly from the face of the fabric through 
the concensing chamber and directly back to 
the face of the fabric adjacent to the inlet 
through which the fabric is introduced into 
the vaporizing chamber. 

8. An apparatus of the character de 
scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 
nected with said condensing chamber, a ro 
tary heated mangle located in said vaporiz 
ing chamber, means for guiding the fabric 
through said mangle with its back against 
the rotary element thereof, and means for 
inducing a circulation directly from the face 
of the fabric through the condensing cham 
ber and directly back to the face of the 
faloric and in the same direction as that of 
the movement of the fabric. 

() 

9. An appalatus of the character de 
scribed comprising a vaporizing chamber, a 
condensing chambel', condensing means con 
nected with said condensing chamber, a lll 
trality of rotary heated mangles located 
within said vaporizing chamber, leans for 
maintaining successive sections of said 
mangles at successively higher temperatures, 
means for guiding the fabric through said 
"aporizing chamber with its back against 
the rotary elements of said mangles, and 
means for inducing a circulation directly 
from the face of the fabric through the con 
densing chamber and back to the face of the 
fabric and in the same direction as that of 
the movement of the fabric. 

1(). An apparatus of the character de 
scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 
nected with said condensing chamber', a 
mechanical circulation inducer having : 
direct connection with the fabric inlet of 
said vaporizing chamber, condensing cham 
ber and inducer whereby a constant circula 
tion is maintained therethrough, heating 
means located in said vaporizing chamber, 
means for guiding the fabric through said 
vaporizing chamber with its back toward 
said heating means. 

11. An apparatus of the character de 
scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 
nected with said condensing chamber, a 
Jechanical circulation inducer and direct 
connections between said vaporizing cham 
ber condensing chamber and inducer 
whereby a constant circulation is main 
tained therethrough, heating means located 
in said vaporizing chamber, means for guid 
ing the fabric through said vaporizing 
chamber with its back against said heating 
means, and means for maintaining the fab 
ric under tension during its passage through 
the vaporizing chamber. 

12. An apparatus of the character de 
scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 
nected with said condensing chamber, a 
mechanical circulation inducer and direct 
connections between said vaporizing cham 
ber, condensing chamber and inducer 
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whereby a 
tained th rethrough, heating means located 
in sail vaporizing chamber, means for guid 
ing the fabric through said vaporizing 

5 chamber with its back against said heating 
means, and means for maintaining the fab 
ric centered during its passage through the 
vaporizing chamber. 

13. An apparatus of the character de 
10 scribed comprising a vaporizing chamber, a 

condensing chamber, condensing means con 
nected with said condensing chamber, means 
located within the vaporizing chamber for 
drying the coating and vaporizing the sol 

15 vents thereof without the aid of air as a ma 
terial drying and vaporizing agent, and 
means for guiding the fabric into and out 
of said vaporizing chamber and means for 
causing a circulation of the gaseous contents 

20 of the vaporizing chamber in the direction 
of movement of said fabric as it approaches 
the heating means. 

11. At apparatus of the character de 
scribed comprising a vaporizing chamber, a 

25 condensing chamber, condensing means con 
nected with said condensing chamber, means 
located within the vaporizing chamber for 
drying the coating and vaporizing the sol 
vents thereof without the aid of air as a 

30 material drying and vaporizing agent, and 
means for guiding the fabric into and out 
of the vaporizing chamber at the same end 
thereof and means for causing a circulation 
of the gaseous contents of the vaporizing 

35 chamber in the direction of movement of 
said fabric as it 
lineans. ; 

15. An apparatus of the character de 
scribed comprising a vaporizing chamber, a 

40 condensing chamber, conderising means con 
nected with said condensing chamber, means 

approaches the heating 

located within the vaporizing chamber for 
drying the coating and vaporizing the sol 
vents thereof without the aid of air as a ma 

45 terial drying and vaporizing agent, means 
for guiding the fabric into and out of the 
vaporizing chamber at the same end thereof, 
and a let-off and take-up device for said 
fabric located adjacent said end of said 

50 chamber whereby the tension of the fabric 
in passing through the chamber is con 
trolled. 

16. An apparatus of the character de 
scribed comprising a vaporizing chamber, a 

55 condensing chamber, condensing lineains con 
nected with said condensing chamber, an au 
tomatic trap for automatically reimoving the 
condensate from said condensing clhamber, a 
rotary heated drum located within said va 

60 porizing chamber, means for guiding the fab 
ric through said vaporizing chamber with 
its back against the periphery of Said drum, 
means for closely inclosing the periphery of 
tle drum covered bv said fabric, all means 
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constant circulation is main for inducing a circulation directly from the 65 

face of the fabric at the periphery of said . . 
drum through the condensing chamber and 
directly back to the face of the fabric. 
1. An apparatus of the character de scribed comprising a vaporizing chamber, a 

condensing chanber, condensing means con 
nected with said condensing chamber, an au 
tomatic trap for automatically removing the 
condensate from said condensing chamber, 
a rotary heated drum having a crowned pe riphery located within said vaporizing 
chamber, means for guiding the fabric 
through said vaporizing chamber with its 
back against the periphery of said drum, 
means for closely inclosing the periphery of 
the drum covered by said fabric, and means 
for inducing a circulation directly from the 
face of the fabric at the periphery of said 
drum through the condensing chamber and 
directly back to the face of the fabric. 

18. An apparatus of the character de 
Scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 
nected with said condensing chamber, heat 
ing means located in said vaporizing cham 
ber and comprising a rotary drum having a 
hollow circumferential chamber and hollow 
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backing plates in close proximity to said 
drum, means for circulating water at high 
temperature through said circumferential 
chamber and through said backing plates, 
means for guiding the fabric around into 
and out of the vaporizing chamber and 
around the periphery pf said drum with its 
back thereagainst, and means for passing 
the solvents vaporized from the fabric at 
substantially atmospheric pressure from the 

i vaporizing to the condensing chamber with 
immaterial absorption by the air. 

19. An apparatus of the character de 
scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 
nected with said condensing chamber, hol 
low sectional heating elements located in 
said vaporizing chamber, means for passing 
fluid through successive sections of sai heating elements at successively higher de 
grees of temperature, means for guiding the 
fabric into and out of said vaporizing cham 
ber and in proximity to said heating ele 
ments, and means for passing the vaporized 
solvents at substantially atmospheric pres 
sure from the vaporizing to the cendensing 
air. . . . . . . 
20. An apparatus of the character de 

scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 

chamber with iminaterial absorption by the 

nected with said condensing chamber, heat 
ing means located in said vaporizing cham 
ber, means for guiding the fabric through 
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said vaporizing chamber in proximity to 
said heating means, means for passing the 
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vaporized solvents at substantially atmos 
pheric pressure from the vaporizing to the 
condensing chamber with immaterial ab 
sorption by the air, and piping connected to 
the heating means and serving as electrica 
connections to ground the apparatus and 
prevent sparking. . . . . . . . . . 

21. An apparatus of the character de scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 
nected with said condensing chamber, heat 
ing means located in said vaporizing cham 
ber, means for guiding the fabric through 
said vaporizing chamber in proximity to 
said heating means, means for passing the 
vaporized solvents at substantially atmos 
pheric pressure from the vaporizing to the 
condensing chamber with immaterial ab 
sorption by the air, piping connected to the 
heating means and serving as electrical con 
nections to ground the apparatus and pre 
vent sparking, and means for maintaining 
the fabric under tension during its passage 
through the vaporizing chamber. 

25, 2 o scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 

22. An apparatus of the character de 

nected with said condensing chamber, heat 
30 

ing means located in said vaporizing cham 
ber, direct connections between said vaporiz 
ing chamber and condensing chamber, and 
means for passing the vaporized solvents at 

35 by the air. 23, An apparatus of the class described 

substantially atmospheric pressure through 
said connections with immaterial absorption 

comprising a vaporizing chamber, and heat 
ingneans in said, chamber consisting of a 

45 

plurality of heating elements of different 
tiding the coated temperatures, means forgi 

fabric adjacent to said heating means, means 
for maintaining in contact with the face of said coating a volume of gas containing a 
solvent vapor, whereby the drying of the 
face of the coating will be retarded so that 
the drying will proceed from the fabric 
toward the face of the goods. " ' 

24. An apparatus of the character de 
scribed, comprising a vaporizing chamber, 
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a condensing chamber, condensing means 
connected with said condensing chamber, 
heating means in the vaporizing chamber, 
means for guiding fabric through said cham 
ber, means for inducing a circulation di 
rectly from the face, of said fabric through 
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the condensing chamber, and means for 
passing vaporized solvents at substantially 
atmospheric pressure from the vaporizing 
to the condensing chamber without material 
absorption by the air. 

25. An apparatus of the class described 
comprising a vaporizing chamber, a con 
densing chamber, condensing means con 
ing means in said vaporizing chamber, 
means for guiding the fabric through said 
chamber, means for inducing a circulation 
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nected with said condensing chamber, heat 
65 

longitudinally and laterally of the direction 
of movement of the fabric and thence 
through the condensing chamber and back 
to the face of the fabric adjacent to the inlet 
through which the fabric is introduced into 
the vaporizing chamber. 

26. An apparatus of the character de 
scribed comprising a vaporizing chamber, 
condensing means connected with said va 
porizing chamber, a rotary heated drum lo 
cated in said vaporizing chamber, means for 
guiding the fabric through said vaporizing 
chamber with its back against said rotary 
heating drum, outlets leading from adjacent 
the ends of said drum to said condensing 
chamber and means for inducing the circula 
tion directly from the face of the fabric 
through said outlets to the condensing 
chamber and back to the face of the fabric 
adjacent the inlet, through which the fabric 
is introduced into the vaporizing chamber. 

27. An apparatus of the character de 
scribed comprising a vaporizing chamber, a 
condensing chamber, condensing means con 
nected with said condensing chamber, means 
located within the vaporizing chamber for 
drying the coating and vaporizing the sol 
vent thereof, without the aid of air as a ma 
terial drying, and vaporizing agent, means 
for guiding the fabric into and out of said 
vaporizing chamber, means for inducing a 
circulation of the solvent vapor toward the 
condenser by the use of 'air to carry the 
vapors and to maintain atmospheric pres 
sure within the vaporizing chamber. 

In testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

CHARLES F. HOPEWELL, 
Witnesses: 

JoHN C. EdwaRDs, 
NATHAN HEARD. 
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