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RoBERT R. JONES, OFAKRON, OHIO, ASSIGNOR TO THE FIRESTONE TIRE AND RUBBER 

COMPANY, OFAKRON, OHIO, A CORPORATION of oh Io. 

APPARATUS FOR COATING AND DRYING FABRIC OR THE LIKE. 
Application filed August 2, 1921. Serial No. 489,348. 

This invention relates to an apparatus for 
coating and drying materials, particularly 
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fabric, and is especially adapted, although 
not limited, to the coating of fabric with 
rubber and drying. 
As is well known in the art, it is some 

times desirable to coat or saturate fabric, 
such as is incorporated in automobile tire 
casings, or for other purposes, with a solu 
tion of rubber in a volatile and often ex 
plosive solvent. The coated and saturated 
fabric is then dried so as to eliminate the 
solvent, the fumes of the solvent being re 
covered for reuse. Many forms of driers 
have been devised for this purpose, but, 
owing to the explosive character of the 
fumes derived from the drying fabric, the 
use of apparatus for this purpose has been 
attended with great danger to the oper 
ators. It also has been difficult to clean out 
the coating and drying device and to inspect 
the fabric while it is being treated without 
danger of explosion. 
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extended to other similar operations. 

By the improved form of drying appa 
ratus shown herein, I am enabled to obviate 
many of the difficulties heretofore en 
countered and to' lessen the danger of ex 
plosion. In addition to these features, I 
have so constructed the drying apparatus 
that if an explosion should take place, there 
will be no danger to the operators by pro 
viding an easily opened vent at the top of 
the drying chamber, which usually projects 
above the building in which the drying appa 
ratus is housed, through which vent the force 
of the explosion will be discharged. 
While the invention is designed and will 

be described with relation to the saturation 
of fabric with a rubber solution, it is not 
limited to this particular work, but may 

t 
also will be understood that the design 
proportion of the several parts of the appa 
ratus may be modified or varied within the 
scope of the invention without departing 
therefrom or sacrificing any of the benefits 
of the invention. 
In the drawings accompanying the appli 

cation is shown one embodiment of the in 
vention in which . . . . 

Fig. 1, is a vertical section through the 

and . 

coating, and drying apparatus, a portion of 
the drying chamber being removed to reduce 
the height. 

Fig. 3 is a side elevation, the upper part 
of the drying chamber being broken away 
to show the internal construction. 

Fig. 3 is a plan view, the top of the tank 
being removed. 

Fig. 4 is an enlarged section through the 
Seal at the fabric outlet. 

Fig. 5 is a side elevation of the parts 
shown in Fig. 4. 

Fig. 6 is a cross section through a seal at 
the fabric inlet point of the drying chamber, 
and 

Fig. 7 is a side elevation thereof. 
The material to be coated, in this case 

fabric, is mounted on a roll 1, located at any 
point, preferably outside of and below the 
drying chamber, it being understood that 
when one roll is exhausted, the leading end 
of a new roll is attached to the end of the 
former roll by any means, preferably by 
stitching. w 

The fabric which is indicated by the 
numeral 2 passes from the roll 1 over a rod 
3 and under rolls 4 attached to a platform 5, 
the purpose of this device being to allow the 
loose end of the fabric to be supported on 
changing a roll, a trough 6, being added, if 
desired to receive the fabric. 
The drying chamber, I may be in any suit 

able form, being here shown as a casing or 
shell, preferably oval in shape. The lower 
Fig. 8 of the chamber and the base may 
pe of somewhat heavier construction than 
the upper portion, so as to minimize the 
liability of the chamber blowing out on the 
operators upon an explosion. 
The drying chamber is supported on the 

floor 10 above the one on which the operators 
are working so that the base of the chamber 
is above the heads of the operators and they 
can move around beneath the drier to in 
spect the fabric, replenish the tank and Oe 
form such other duties as may be s 

chamber From the base of the dryi 
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there depends a housing 12, the lower ends 
of the walls carrying PES rols 13, which 
are immersed below the level of the coating 
solution 14. The coating solution is con 
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tained in a tank or vat 15, which surrounds 
the lower end of the housing 12, a narrow 
opening 16 being provided at one side for 
the admission of the fabric and a narrow 
opening 17 being provided at the other side 
for inspection of the solution and for re 
filling purposes. The entrance to the in 
terior of the chamber is closed by the liquid 
Seal formed by the coating solution. 
The fabric passes from the rolls 4 over a 

roll.18, and through the narrow passageway 
16 into the liquid in the tank. It is de 
pressed within the liquid by the rollers 13 
and then passes up through the casing 12. 
At a point above the liquid in the tank the 
fabric passes between suitable squeeze rolls 
19 and 20 which force the solution into the 
fabric and remove any surplus. 
These squeeze rolls may be of any pre 

ferred construction, and I may provide a 
steel roll at 19 and a hard rubber roll at 20, 
this combination operating satisfactorily. 
Pressure between the rolls may be adjusted 
by the hand wheels 21. Transparent win 
dows 22 may be provided for observing the 
condition of the fabric as it leaves the 
Squeeze roll. 
The fabric now passes up into the drying 

chamber through the long narrow open 
ing 23. 

It is necessary at times to obtain access to 
the interior of the coating tank for various 
purposes, and to enable this to be done with 
out admitting air to the drying chamber, 
there are provided, at the opening 23, seals 
which may be operated to close upon the 
fabric and seal the chamber against the ad 
mission of any air. These seals are shown 
at 24 in Fig. 1, and in detail in Figs. 6 and 
7, it being understood that in a broad view 
of the invention other types of seals may be 
substituted for those shown. It has been 
found, however, that the seal shown herein 
operates satisfactorily and it will now be 
described. 
On either side of the opening 23 are 

placed oblong box-like frames or casings 25, 
which face each other and are closed by a cover 26, having a long narrow opening 27 
over the opening 23, the cover being braced 
by brackets 28. In the frames 25 are 
housed expansible sealing members 29, 
which are like expansible al and so ar 
ranged as to expand outwardly and close 
the entrance to the chamber. The front of 
the members 29 are formed of curved plates 
30, usually of zinc, which are connected to 
the rear of the casing by fluted or accordion 
walls' 31 of flexible metal such as brass. 
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Fluid pressure, water, or air, may be admit. 
ted to the members 29 through pipes 32, lo 
cated at any suitable point. When it is de 
sired to close the entrance to the drying chamber, the seals are expanded until the press against the fabric, air being then pre 
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vented from entering the casing and the gas 
being kept within the casing. 
From the point at which the fabric enters 

the drying chamber it is led in a circuitous 
path, by means of rollers to be described, 
until it is dried sufficiently to be taken out 
of the casing. 
In passing over the circuitous or zig-zag 

path, the fabric passes over a plurality of 
rolls arranged in the top and bottom of the 

70 

casing. These rolls are designated by the 
numerals 33 to 39 inclusive in the order of 
travel. Certain of these rolls may be cor 
rugated or of squirrel cage construction to 
prevent undue accumulation of the sticky 
rubber on the roll. Arranged at the sides 
of the fabric are a number of radiators or 
heaters 40, which are maintained at the 
proper temperature to dry the fabric quickly 
and without injury to the coating or fabric. 
The lower rolls 34, 36 and 38, instead of 

being mounted directly within the casing, 
are supported in troughs, or chambers, 41, 
depending below the casing, openings 42 be 
ing provided in the base of the casing 
through which the fabric passes. Transpar 
ent windows 43 may be let into the sides of 
the troughs opposite the rolls for obtaining 
a view of the fabric as it passes through the 
drying chamber. By having the rolls 34, 36 
and 38 arranged in the manner described, 
the condition of the fabric at all stages of 
drying may be determined without entering 
the casing. This is quite advantageous in 
the mechanism disclosed. 
The fabric, after being dried, passes out 

of the drying chamber through passageway 
44, which is also sealed to prevent admission 
of air at this point. The seals for this pur 
pose are indicated by the numeral 45, and 
while their construction may be varied or 
modified, a preferred form is shown in Figs. 
4 and 5, and will now be described. 
The sides of the vestibule or chamber be 

low the opening 44 are closed by walls 46 
and to these walls are attached angular plates or holders 47, obliquely disposed as 
shown in Fig. 4. Below, the plates 47 are 
arranged pressure plates 48, which are 
forced upwardly by Screws, 49, engaging 
lugs 50, which are in turn fastened to the 
holders 47 by bolts 51. Between the hold 
ers 47 and the plates 48 are secured wipers 
or seals 52, which project outwardly and 
contact the fabric making an air tight seal. 
These wipers or seals are of felt and are 
provided with thin flexible brass plates 53, 
against which the fabric rubs. 
Attached to the side plates 46 are holders 

54, provided with horns or fingers 56. Se 
cured to the lower side of the holders 54 are 
yokes 57 supported and adjusted by wing 
nuts 58. Secured to the framework by the 
parts 54 and 57 are troughs or tubes 59, 
which face each other, the facing sides be: 
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ing opened so that the troughs are approxi 
mately three-quarters round. In the trough 
or pipes are seated tubes 60 of rubber or 
some other expansible substance, which tubes 
are intended to be expanded by air or other 
fluid admitted through valves 61. The 

ortion of the expansible tubes are 
confined by the 
open portion of the tubes bear against the 
depending edges of the seals or wipers 52 
and press them against the fabric 2. V 
The form of sealing means described 

makes an effective closure for the exit open 
ing of the casing, and while the invention is 
not limited to the exact form of sealing de 
vice as shown, this form has operated satis 
factorily and has proven highly successful in 
preventing the admission of air to the cas 
ing and the egress of the gas from the 
casing. 2 
From the yielding wipers 52 the fabric 2 

passes under a roller 62, over an adjustable 
spreading roller 63 to the wind-up 64. 
The atmosphere of the interior of the 

5 drying chamber is constantly changed, fresh 
gas being introduced through an inlet 65, 
and the gas thoroughly saturated with the 
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volatile solvent being withdrawn at 66. The 
gas in the interior of the chamber travels 
in the opposite direction from the passage 
of the fabric and as it becomes heavy as it 
is saturated with the volatile solvent, the 
point of withdrawal of the gas is at the bot 
tom of the chamber. . . 

In order to prevent the occurrence of ex 
plosions in the chamber, the gas to fill the 
chamber may be some inert gas, which will 
make a non-explosive mixture. - 

In case sufficient air gets within the cham 
ber so as to form an explosive mixture, the 
apparatus is so designed that should the 
mixture become ignited, the force of the ex 
plosion will be expended in a direction away 
from the workmen. To insure this result, 
besides making the lower part of the cham 
ber of heavier material, so that the upper 
part will give way before the lower part, 
there is provided a plurality of easily mov. 
able coyers which will be blown off the top 
of the drying chamber. At a number of points in the top of the 
drying, chamber 7, there are located pipes or stacks 6 surrounding flanged openings 
68. Over these openings are placed covers 
or bells 69, which may be arranged to be 
raised by ropes or cables 70. These covers 
may be raised when it is desired to clean 
out the drying chamber. 
In addition, larger openings N 

constructed in the top of the chamber, which 
are closed by covers or trap doors 72. Over 
the top of the casing a level of water 73 is 
maintained which operates as a seal for the 
top of the chamber, as will be readily under 
stood. 

ipes 59 but the free or 

of access. The inlet and outlet seals are 

71 may be 

Any suitable means may be devised for 
driving the various rollers in the apparatus. 
One form is shown in the drawings in which 
74 represents a reversible motor, which 
drives through suitable gearing a jackshaft 
75 by two-speed drives 76 and 77 arranged 
to be coupled to the shaft by a shiftable 
clutch 78. From the jack shaft 75 is driven 
the power shaft 79, which by suitable chains 
or belts drives the shafts of one of the 
Squeeze rolls and any number of the rolls 34, 
36 and 38 as may be found necessary or de 
sirable. The wind-up roll 64 may be driven 
from the same source. The driven devices 
are not shown in detail as they may be con 
structed in any suitable manner as good en 
gineering practice may dictate. 
From the description which has been given 

of the apparatus, it will be seen that a safe 
and workable arrangement has been pro 
duced by means of which the hazardous op 
eration of drying fabric coated with a vola 
tile solvent may be carried out without dan 
ger to the operators. By elevating the dry 
ing chamber the operators may safely move 
below the drying chambers and by providing 
the depressed rolls 34, 36 and 38 with the 
accompanying windows, the work may be in 
spected at all times without necessitating ac 
cess to the interior of the chamber. The 
closure 24 enables the coating tank to be iso 
lated from the remainder of the drying 
chamber for cleaning or other purposes with 
out admitting air to the interior which is a 
valuable feature of the invention. The seal 
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45 at the outlet effectually prevents the ad 
mission of air at this point. The construc 
tion of the easily removable covers 69 and 
72, together with the lighter construction of 
the upper part of the drying chamber, in 
sures any explosion which might occur in 
the casing, finding a vent out of the top 
thereof without chance of injury to the oper 
ators beneath the chamber, as the covers 
specified constitute easily ruptured closures 
for the several openings. 
Very satisfactory results have been de 

rived from the use of a drying chamber 
constructed in the manner shown, and a 
large percentage of the volatile solvent has 
been recovered from the gas withdrawn 
through the pipe 66. 
The working parts of the apparatus are 

all below the drying chamber and are easy 
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simple and easily operated. Other advan. 
tages and improved results are obtained and 
the invention is not limited to the exact form 
shown and described. 
I claim: O 1. An apparatus for coating and drying 

fabric or the like, comprising a drying 
chamber, a coating chamber, a passageway 
being provided from the coating chamber to 
the drying chamber, an expansible seal is 
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ber, a coating tank outside said drying 
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adapted to extend across the passageway and 
close it, and means for controlling the ext 
pansion of the seal. 

2. An apparatus for coating and drying 
fabric or the like, comprising a drying 
chamber, a coating tank outside said drying 
chamber, a passageway being provided from 
the tank to the chamber, walls about said passageway extending within the liquid in 
the tank to form a seal and a second seal in 
the passageway above the tank, and means 
to operate the second seal to close the pas 
sageway. 

3. An apparatus for coating and drying 
fabric or the like, comprising a drying cham 
chamber, a passageway being provided from 
the tank to the chamber, walls about said passageway extending within the liquid in 
the tank to form a seal, squeeze rollers in 
the passageway, and a second Seal in the 
passageway above the tank and means to 
operate the second seal to close the passage 
Way. - 

4. An apparatus for coating and drying 
fabric or the like, comprising a drying 
chamber, a coating tank outside of said dry 
ing chamber, a passageway being provided 
into the drying chamber, a housing about 
the passageway and extending into the tank 
and a sealing device in the passageway, said 
sealing device being movable to close the 
passageway. 

5. A drying chamber for fabric or the 
like, having a passageway through which 
fabric is admitted to the chamber, and an 
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expansible seal over the passageway which 
may be expanded to grip the fabric and 
close the passageway. 

6. A drying chamber for fabric or the 
like, having a passageway through which 
fabric is admitted to the chamber, and a 
sealing device over the passageway which 
may be operated to close upon the fabric 
and shut the passageway, said sealing device 
comprising an expansible bag and means 
to expand the bag R. fluid pressure. 

7. A drying chamber for fabric or the 
like, having a passageway through which 
fabric is admitted to the chamber and a seal 
ing device over the passageway which may 
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be operated to close upon the fabric and 
shut the passageway, said sealing device 
comprising a fluted container and means to 
expand the fluted container by fluid pressure. 

8. A drying chamber for fabric, compris 
ing a casing, means for supporting the 
chamber so that the base is above the oper 
ators, means for conducting the fabric below 
the base of the chamber as it is subjected to 

55 

60 
the drying process, and means adjacent the 
conducting means for permitting an inspec 
tion of the fabric during the drying process 
without opening the drying chamber. 

9. A drying chamber for fabric, compris 
ing a casing, a portion of the casing being 
of lighter construction than the remainder, 
openings in the lighter portion of the cas 
ing, and easily ruptured closures for said 
OpenlingS. 

10. A. drying chamber for fabric, com 
prising a casing elevated above the working 
floor, means for conducting the fabric below 
the base of the casing and for permitting 
inspection thereof without entering the cas 
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75 
ing, the upper portion of the casing being . 
of lighter construction than the base, the 
top of the casing having openings therein 
and easily ruptured closures for said open 
lingS. 

11. In a drying apparatus, having means 
for supporting and guiding fabric and a 
passageway through which the fabric leaves 
the apparatus, and a Seal at the passageway, 
Said seal comprising wipers which bear 
against the fabric- and resilient means for 
pressing the wipers against the fabric. 

12. In a drying apparatus, having means 
for supporting and guiding fabric and a 
passageway through which the fabric leaves 
the apparatus, and a seal at the passageway, 
said seal comprising wipers which bear 
against the fabric and fluid expansible means 
for pressing the wipers against the fabric. 

13. In an apparatus for coating and dry 
ing fabric, an elevated casing in which the 
fabric is led in a circuitous path, a tank, and 
means for guiding the fabric during a por 
tion of its travel, said tank and guiding 
means being located on the under side of 
the casing and outside of the bounds thereof. 

ROBERT R. JONES. 
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