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UNITED STATES I PATENT OFFICE. 

ANDREW GrPAUL AND HERBERT A. J OSLIN, OF BOSTON, MASSACHUSETTS; 
SAID .IOSLIN ASSIGNOR T_O SAID PAUL. 

PAPER-DRYING MACHINE. 

srscrrrcarron forming part of' Letters Patent No. 705,606, dated July 2e, 1902. 
Application ñled «Tune 15, 1893. Serial No. 477,635. (No model.) 

To all whom it may concern/r u » 

Be it known that We, ANDREW G. PAUL and 
HERBERT A. JOSLIN, citizens‘of »the United 
States, residing in Boston, in‘the county of 
Su?olk and State of Massachusetts, have in 
vented a new and useful Improvement in Ap 
paratus for Drying Paper, Cloth, and other 
Articles of a Similar Nature, of which the fol 
lowing is a specification. ‘ Y 
This invention is applicable to dryingma~ 

chines in which the paper or other material 
to be dried is passed over the surfaces of re 
volving cylinders, which are heated in any 
suitable way, as by steam, and in which the 
material to be dried is pressed against the 
drying‘cylinders by means of a suitable ironer, 
such as an endless belt of canvas ‘or felt or> 
other suitable material, the ironer 4being 
caused to move with the paper and to hold 
the paper in close contact with the cylinder, 
thereby becoming an ironer for the paper and y 
preventing the air from getting in betweenl 
the paper and the drying  cylinder and in , 
which the material to be dried and the ironer 
are separated between the ,cylinders and are 
fed from one cylinder to another on separate 
feeding or supporting devices. In these dry 
ing-machines when the material being dried 
is brought into contact with the drying-cyl 
inder and forced against that cylinder by the 
ironing-belt some of the moisture which is 
expelled from the material is absorbed by the 
ironing-belt. The ironing-belt is thus more 
or less wet when it passes away from the first 
fe“r cylinders. Between the successive dry 
ing-cylinders the ironing-belt is run over in 
termediate rollers. The paper or material to 
be dried is also passed over intermediate roll 
ers upon its way from one drying-cylinder to 
the next drying-cylinder. These interme 
diate rollers have been so arranged that the 

' rollers lfor the ironing-belt have been below 
the rollers for the material to be dried. In 
passing over these intermediate rollers on its 
way from one drying-cylinder to another the 
ironing-belt‘has thus been underneath the 
material to be dried. As a result of this ar 
rangement the vapor which rises from the 
ironing-belt while it is passing over the in 
termediate rollers and between the cylinders 
rises directly up to the paper or other mate 

` rial which is passing over the upper rollers 
`and is absorbed by that material or is de 
posited on its surface as a coating. 'I‘hisin 
terferes with ̀ the drying of the material, as 
alreadyexplained, and is apt to prevent the 
uniform drying of the same and may cause 
curlingof the material. 
One object of our invention is to facilitate 

the drying of the ironing-belt between suc 
cessive drying-cylindersthat is, during the 
time the drying-belt is passing from one dry 
ing-cylinder to the nextdrying-cylinder-and 
also to prevent any moisture that passes from 
the ironing-belt at this stage from coming 
into contact with the material to be dried. 
In these machines also the vapor which rises 

or is driven olf` from the ironing-belt while it 
ispassing to or around the drying-cylinders 
naturally rises in the machine and is liable, 
therefore, to come into contact with some 
other portion of the ironing-belt, especially 
that portion which is between the intermedi 
ate rollers, and to bereabsorbed by or depos 
ited upon the surface of the ironing-belt at 
that point. This retards the drying of the 
ironer and therefore of the paper or other ma 
terial. Another object of ourinvention is to 
prevent this difficulty by removing such va 
por or moisture, and thus preventing its re 
absorption by or deposit upon any other part 
of the ironer. « 
Our invention consists, ñrst, of a suitable 

airècirculating device, such as is hereinafter 
described, for removing the vapor or moisture 
that rises from the ironing-belt while it is 
passing between the cylinders and for facili 
tating the drying of the ironing-belt during 
the time of its passing from one drying-cyl 
inder to another by producing a forced cir~ 
culation of air over the surface off the iron 
ing-belt or through the ironing-belt itself, 
whereby the vapor >or moisture that' rises from 
the ironing-beltwhile it is passing between 
the cylinders is prevented from coming into 
contact with the material to be dried, and the 
moisture is more thoroughly, if `not com 
pletely, removed from the ironing belt be 
tween successive heating cylinders, and the 
ironing-belt is thus more thoroughly dried 
before being brought again into contact with 
the material passing through the machine. 
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Our invention consists, secondly,in suitable 
apparatus fory removing the'vapor or mois 
ture that rises from the ironing-belt While it 
is passing to or around the drying-cylinders, 
and thus preventing its reabsor'ption by or 
deposit upon some other portion of the iron 
ing-belt. 
Our invention is fully illustrated in the ac 

companying drawings, in which-' 
Figure l is a front elevation of a drying 

machine embodying our invention. Fig. 2 is 
a top or plan view of the same, showing the 
material broken away. Fig. 3 is a vertical 
cross-section on the line 3 3 of Fig. l. Fig. 
4 is a front elevation of a drying-machine, 
showing a modiíication of the invention. 
Fig. 5 is a top or plan View of thesame, show 
ing the material broken away; and Fig. 6 
shows another modification of our` invention._ 

Similar letters indicate similar parts in the 
different iigures. 
Referring to the drawings, a is the frame 

of the machine. 
b, c, CZ, and e are successive drying-cylin 

ders, which are mounted in the machine in 
the usual way and are adapted to be heated 
by any appropriate means, as by steam. Cyl 
inders b and e are shown only in part. 
f is the paper or other material that is being 

dried in the machine. y 
g is the ironing-belt, which is made of felt 

or canvas or other suitable material. It is an 
endless belt made and operated in the usual 
Way- . 

Zz Zt are rollers for supporting the material 
to be dried as it passes between adjoining 
cylinders. t' t' are rollers for supporting the 
ironing-belt as it passes from one cylinder to 

the next cylinder. These rollers Zt Zz and are mounted in the machine by any suitable 

means, as by the arms j. 
Zr, 7c Zt are rollers for supporting the ironing 

belt on its return from the last cylinder to the 
first cylinder. 
The parts so far enumerated are all old and 

their arrangement and operation are well un 
derstood, and no claim is made herein to such 
parts or their combination.  
Underneath the ironing-belt between the 

rollers t' t the space is shut in by means of 
walls or side pieces Z Z and abottom piece m, 
forming a kind of box, which covers and in 
closes the under side of the ironing-belt Yat 
that place. These side and bottom pieces are 
preferably made of metal. They are con 
structed so that they come as close to the 
ironer and the rollers t' t' as possible without 
touching them. An exhaust-pipe n is con 
nected with this box at any suitable or con 
venient place. In Fig. l it is shown as con 
nected with one of these boxes at the bottom 
and with another box at the side. The pipe 
'n is provided with an exhausting device o. 
The exhauster may be of any desired con 
struction-such, _for example, as an exhaust 
fan. The exhauster is not shown in Fig. l, 
but is represented-at o in Fig. 4. 
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When the machine is running, the ex 
-hauster is put into operation, the air in the 
inclosed space or box formed by the parts ZZ 
and m is drawn out through the exhaust-pipe 
n, and a current of air is thus drawn through 
the ironer as it passes between the cylinders. 
Whatever moisture is given ott from theironer 
at this placeis sucked down into the exhaust 
pipe and out through the exhauster. More 
over, this forced circulation of air down 
through the ironer not only carries with it 
such moisture as would naturally escape _from 
the ironer at that point, but removes a large 
Vpart of the moisture which would otherwise 
remain in the ironer, and thus is an efficient 
agent in drying the ironer on its passage be 
tween adjoining cylinders. The moisture 
passing off from the ironer is also prevented 
»from coming into contact with the material 
that is being dried. 

In place of the construction shown in Fig. 
1 between the cylinders LZ and e the construc 
tion shown ̀ in the same figure between the 
cylinders b and c and c and d may be em 
ployed. In this case the side pieces or walls 
Z Z are made to extend down until they come 
close to the ironer g near the bottom of the 
machine, as shown at p, and they are also 
continued around the cylinders, as shown at 
q. In this construction the pieces Z Zoom 
pletely inclose the space between the ironer 
as it passes over the rollers t t“, the cylinders, 
and the ironer as it returns back through the 
machine. An exhaust-pipe ’n is connected 
with this inclosed chamber and is provided 
with a suitable exhausting device. 
construction the moisture is not only re 
moved, as already explained, from the iron 
ing-belt between the rollers 7l t', but it is also 
removed from the ironing-belt at all points 
in its passage around> the drying-cylinders. 
The moisture given off from one part of the 
ironing-belt is in this way prevented from 
being reabsorbed by or deposited upon some 
other portion of the same and the drying of 
the ironing-belt on the cylinders is expedited. . 
Another form of our improved apparatus isl 

shown in Fig. 4. The ironing-belt between 
the rollers@l t' is covered or inclosed by a box 
or partition placed above the ironing-belt in 
stead of below it. This box consists of a top 
piece r and side pieces s s and end pieces' t t. 
Theside pieces extend down close to the iron 
ing-belt. One of the end pieces also extends 
down close to the ironing-belt. The other 
end piece extends down about half-way, thus 
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leaving an opening in that end of the boxor ' 
chamber for the admission of air. The ex 
haust-pipe n is connected with the end of this 
box opposite the opening. In this construc 
tion a constant circulation of airis maintained 
over the top of the ironing-belt, the moisture 
rising from the belt is drawn into the exhaust 
pipe, and a current of air is also circulated 
through the ironing-belt, thus removing the 
moisture more effectually. If desired, both 
ends of the covering-box may be extended 

125 



25 

30 

35 

45 

50 

55 

‘705,606 

down close to the ironing-belt, in which case 
all the air will be drawn through the belt. 
Our improved apparatus produces a forced 

circulation of air through or over the surface 
of the ironing-belt, by means of which the 
moisture which would naturally rise from the 
4ironing-belt is carried off without coming into 
contact with the material which is being dried 
or with any other part of the ironer itself, 
‘and a very much greater proportion of the 
moisture is removed from the ironing-belt 
than if no forced circulation were produced, 
thus causing the ironing-belt to be e?ectually 
dried. i \ ' ‘ 

The apparatus which we prefer to use is 
shown in Figs. 4. and 5 of the drawings; but 
other forms of apparatus can be employed. 
For example, the diaphragm or partition be 
tween the material to be dried and the iron~ 
ing-belt could be entirely dispensed with and 
no inclosed box or chamber be used; but a 
circulation of air could be created and main 
tained between the material and the ironing 
belt suliicient to carry off the moisture from 
the latter and to prevent such vapor or any 
material part of it from coming into contact 
with the material to be dried. This circula 
tion could be produced either by a blowing` 
device serving to blow air between the ma 
terial and the belt or by an exhausting device 
serving to suck air between them. Such a 
blowing device is shown in Fig. 6, in which w 
represents a jet having a long narrow mouth 
or aperture extending substantially all the 
way from one roller 7i, to the other roller 72„ 
and n’ represents a pipe leading from an air 
pump or other device for forcing a current of 
air through the jet w. 
The advantages secured by our invention 

are therefore the more thorough removal of 
the moisture from the ironing-belt, the pre 
venting of the vapor from coming into con~ 
tact with the material to be dried, the quicker 
and more economical drying of the material 
passing through the machine, the reduction 
of the number of dryingcylinders needed in 
the machine, the increase in the amount of 
material that can be dried on agiven machine 
in a given time, the more uniform drying of 
the material, the prevention of curling of the 
same, the prevention of the marking of the 
material by any drops of Water that might 
otherwise be deposited on the bottom of the 
material and might be pressed between the 
material and the belt, the saving of steam in 
the drying-cylinders, and the reduction of the 
steam-pressure required in the cylinders. 
In the old machines the paper or other ma 

terial was apt to be less thoroughly dried on 
its under side than on its upper side. This 
would result in the subsequent curling of the 
material. Our invention obviates this diíii 
culty. 
Having now described our invention, what 

3 

we claim as new, and desire to secure by Let 
ters Patent, is 

l. In a drying-machine for drying paper or 
other material, in combination with revolv~ 
ing drying-cylinders and an ironing-’belt mov 
ing with the cylinders and suitable means for 
supporting the material ̀to be dried and the 
ironer between the drying-cylinders so as to 
separate them between the cylinders, an air 
circulating device for producing a circulation 
of air close to the ironing~belt whereby the 
vapor or moisture that rises from the ironing 
belt while it is passing between the cylinders 
is prevented from coming into contact with 
the material to be dried and the ironing-belt 
is more thoroughly dried, substantially as set 
forth. 

2. In a drying-machine for drying paper or 
other material, in combination with revolv 
ing drying-cylinders and an ironingsbelt mova 
ing with the cylinders and suitable means for 
supporting the material to be dried and the 
ironing-belt between the drying-cylinders so 
as to separate them between the cylinders, an 
exhausting device for producing a circulation 
of air close to the ironing-belt whereby the 
vapor or moisture that rises from the ironing= 
belt while it is passing between the cylinders 
is prevented from coming into contact with 
the material to be dried and the ironing-belt 
is more thoroughly dried, substantially as set 
forth. Y 

3. In a drying-machine for drying paper or 
other material, in combination with revolv' 
ing drying-cylinders and an ironer moving 
with the cylinders below the material to be 
dried and suitable means for supporting the 
material to be dried and the ironer between 
the drying-cylinders so as to separate them be-` 
tween the cylinders, a box or chamber inclos~ 
ing or covering the ironer between the cylin 
ders, an exhaust-pipe leading from the box 
or chamber, and an exhausting device con 
nected with the exhaust-pipe, substantially 
as set forth. a 

4. In a drying-machine for drying paper or 
other material, in combination with revolv 
ing drying-cylinders and an ̀ ironer moving 
`with the cylinders below the material to be 
dried ‘and suitable means for supporting the 
material to be dried and the ironer between 
the drying~cylinders so as to keep them sepa 
rate between the cylinders, a box or chamber 
inclosing or covering the ironer between and 
upon the cylinders, an exhaust-pipe 4leading 
from the box or chamber, and an exhausting 
device connected with the exhaust-pipe, sub 
stantially as set forth. 

ANDREW G. PAUL. 
HERBERT A. JOSLIN. 

Witnesses: 
I. R. CLARK, ` ‘ 
A. E. LITTLE. 
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