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To all whom it may concern:

Be it known that I, Jemx D. ToMmprINs,
of Valatie, in the county of Columbia and
State of New York, have invented a cer-
tain new and useful Tmprovement in Ap-
paratus for Drying Paper, and do hereby
declare that the folowing is a full and exact
deseription thereof, '
" The object of my invention is to provide
an apparatus for rapidly drying a traveling
web of paper so as to ploduce a produc‘f
having the qualities in almost every respect
of paper dried at low temperatures ‘md in
the presence of atmospheric air. That is to

say, that I provide an apparatus whieh will
rapidly heat and dry a traveling web of
paper, which latter when dried will have a
very great tensile strength. In order to ac-
compbsb this result, I “make use of an ap-
paratus in which tl he traveling web of paper
is heated on both surfaces snnultqneously
ene surface being heated by a series of
steam heated drums, and the other surface
being heated while the paper is in contact
with said drums by means of a heated forami-
nous metal apron. By heating both sur-
faces simultaneously in this manner, the
web of paper can be dried at a much lower
temperature for a given speed, than is pos-
sible when only one surface of the web is
heated for the purpose of drying it. The
paper in this instance is also heated and
dried at a more even temperature than
would be the case where the web is heated
from ene surface only. This is a very im-
portant factor, as nneven heating produces
uneven drying and shrinking, and as a con-
sequence, there is a tendency to the produc-
tion of internal strains which can only rve-
sult in lessening the tensile strength of the
paper and making it more liable to tearing.

In my app%ratus while the traveling web
of paper is passing from one drum fo the
next succeeding drum, the metal apron is
arranged to be re-heated by being led over
the periphery of an auxiliary heating drum.
During this interval, the web of paper is
separated from the metal apron so as to al-
low the water vapor to escape from both
surfaces- thereof simultaneously, and as a
consequence, to allow the paper to dry rap-
idly and evenly. After the paper has been
dried in this manner and the metal apron
re-heated in the manner described, the two
are again led upon a succeeding drying cyl-
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inder or drum where the web of paper is
heated again in the manner above described,
These steps are repeated in the crder de-
scribed until the web of paper has become
completely dry.

An important feature of my apparatus
is the metal apron. I make use, for this
purpose, of an apron consisting of a series
of linked perforated plates. This is the
most desirable way of constructing a metal
belt in machines of this character, as, where
the belt is made of woven wire or is con-
structed in any other way of flexible metal,
the metal has a tendency to crystallize from
the constant flexing and to eventually break.
This necessitates frequent» repairing and re-
sults in a frequent loss of time in the op-
eration of the machine. Again, in using
a metal belt comprising a number of metal
plates; I am enabled to maintain a greater
body of heat in the traveling apron and
thereby obviate to any great degree the tend-
ency to cool that must, of necessity, be
present where the belt is intermittently
heated. Furthermore, metal plates main-
tain a cleser contact with the surface of
the traveling web of paper and are thereby
enabled to transfer a large body of heat
and more evenly to the web of paper.

I preferably maintain the cylinders, which
are degigned to heat one surface of the trav-
eling web of paper, at a higher temperature
than the metal belt, although this I do not
consider to be absolutely essential. By this
feature, the moisture which is:located on the
inner surface of the web' of paper, that is,
the surface adjacent to the heating drums,
is enabled- to escape at about the same rate
as the moisture which is located on the outer
surface of the web. This follows from the
fact that the inner surface is not-in contact
with- the outer air, but is confined by the
surface of the heating drum, whereas the
outer surface is constantly maintained in
the presence of the surrounding atmosphere
owing to the provision of numerous perfora-
tions in the metal belt. In any case, in my
apparatus whether the heating drums are
maintained: at a higher temperature than
the metal belt or not, the provision of a
heated metal belt results in maintaining a
heated: stratum of air on the exterior of the
metal belt and adjacent to the outer surface
of the traveling web of paper. The heating

of this layer of air results in lowering its
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degree of saturation and this, of course,
facilitates the evaporation of the moisture
from the web of paper.

The apparatus is shown in the accom-
panying drawings, in which—

Tigure 1is a longitudinal vertical section
of one type of apparatus that I may use;
Tig. 2 is a transverse vertical section of the
same apparatus; Fig. 8 is a detail thereof;
Tig. 4 1s a side elevation of the metal apron
used; Fig. 5 is a side elevation of another
type of machine which may be used; and
T'ig. 6 is a plan view of a fragment of the
metal apron.

Referring to Figs. 1 to 3, ¢ indicates a
series of main drying drums carried by the
supports b, each of which is provided with a
means for heating the same such as a steam
inlet pipe b and a steam exhaust ¢, the
former being located at one end of each
cylinder, and the latter at the other end.
Between and above these cylinders are lo-
cated a series of auxiliary heating cylinders
d, having similar steam inlet and exhaust
pipes ¢ and f.

A traveling metal belt or apron ¢ isadapt-
ed to pass around the auxiliary heating
drums & and the drying drums « alternately.
The lower portion of the belt ¢ is guided
and sustained by a series of idler rolls 7,
which may be heated or not as found desir-
able. One of these rolls may be made ad-
justable as shown at 4 in Fig. 1, so as to take
up the slack in the belt. For propelling the
belt ¢ and the main drying drums ¢, a train
of gears j is provided, every alternate one
of which is located upon a shaft of one of
the drying drums «, and the intermediate
remaining ones being located between the
gears on the drying drums ¢, so as to propel
the latter all in the same direction and at
an equal speed. The traveling web of paper
k is led into the machine, as shown at the
right of Fig. 1, over a guide roll /, from
which point it passes downwardly between
the metal belt and the drying drum at this
portion of the machine. The web of paper
after passing around this drum passes up-
wardly out of contact with the apron and
drum and is led over a guide roll 7 located
at one side of one of the auxiliary heating
drums d. Symimetrically placed on the other
side of this auxiliary heating drum is a
similar guide roll s for the paper web.
The remaining auxiliary heating drums d,
with the exception of the one located at the
back or end of the machine shown at the
left of Fig. 1, are each provided with a pair
of guide rolls m, similar to those already
described The iast auxiliary heating roll
is provided with a single guide roll # simi-
larly located to the guide roll /, located at
the front of the machine,

Referring to Iigs. 4 and 6 which show
the construction of the metal belt, I find the

most effective arrangement for this portion
of my apparatus to consist of a number of
curved plates o hinged to one another at the
points p by means of pintles ¢ extending
throughout the entire width of the metal
belt. As shown in Figs. 4 and 6, the method
by which I preferably hinge adjacent plates
to each other, consists in curving the edges
of the plates around the pintles at short in-
tervals throughout the adjacent edge of each
plate, one plate being supported from said
pintle for a few inches, then the adjoining
plate being supported in the same manner
for a corresponding distance throughout the
entire width of the belt. I have arranged
the curvature of each plate so that it will
fit closely to the traveling web of paper
while it is supported upon the drying drums
a, so as to obtain the maximwn heating
effect. I have also arranged the size of the
pintles ¢ so that while the apron is passing
around the heating drums , the central
portion of each plate o will be in contact
with the periphery of the drum, as will also
the curved portions of each edge of the plate
surrounding the pintles used for hinging
one plate to the other. Inasmuch as esch
plate, therefore, contacts with the heating
drum d along three different lines, a Iavge
quantity of heat can be conducted from the
heating drum to the traveling apron. The
plates o of the apron ave provided with a
plurality of openings or perforations #,
which may be of any desired shape or size.

The other modification, as shown in Iig.
5, consists of a lower series of drying drums
@’ and an upper series of drying drums «?
located intermediate of the members of the
lower series of drums. The lower series of
drying drums are provided with a series of
auxiliary heating drums d, located in the
same relation thereto as in the modification
shown in Fig. 1. The upper series of dry-
ing drums ¢* are provided with a like series
of auxiliary drying drums 2, located in
an analogous manner, though below instead
of above the series of drums. A train of
gears §', similar to the gears j already de-
scribed, is provided for rotating the lower
drying drums «’, and gears §% are arranged
so as to mesh with these to drive the upper
drying drums ¢* through the agency gears
7. Idlers A’, such as those shown in Iig. 1,
are also provided for the lower series of
drums ¢, and similar idlers A* are located
adjacent to the upper series of drying drums
a®, but above instead of below the drums.
One of the idlers in cach set on this machine
1s made adjustable, as shown at 4" and 42,
so as to take up the slack in each of two
aprons ¢’ and ¢?, traveling around the re-
spective sets or series of drying drums. The
traveling web of paper in this instance is
led into the machine over a gnide roll 7',
shown at the right of Fig. 5, whence it pro-
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ceeds around the first membe# of the lower
series of drying drums, thence upwardly
over the first member of the other series of
drums, and then dewnwardly again to the
next drum in the lower series, and so on until
it has p‘lSSGd around all of the drums in the
machine. During the passage of the web of
paper from one drum to qnothel each of
the traveling belts or aprons ¢’ and g g 18 led
around one of the auxiliary heating drums
d@’ and d? so as to be pre-heated or vo-heated
preparatory to being led into contact with
the outer surface of the traveling web of
paper while it is supported upon the drying
drums.

In either of the modified forms of the ap-
paratus above described, the moist web of
paper is led into the machine between a dry-
ing drum and the traveling metal belt or
apron passing over the same, the drying
drum being preferably, though not neces-
sarily, maintained at a higher temperature
than the temperature of the metal apron
whileit is in contact with the web of paper
supported upon the drum. The web of pa-
per is thus heated from both surfaces simul-
taneously, so that before it leaves one drum
it has become effectively and thoroughly
heated throughout its entire thickness. The
inner surface of the web , however, that is to
say, the surface adjacent to the lelﬂO drum,
is maintained at a somewhat higher tempei
ture than the outer surface ot the web of
paper, for the reason that it is much more
difficult for the moisture to escape from the
body of the paper next to the cylinder than
it 1s irom the outer surface of the web of
paper, inasmuch as the latter is constantly
in contact with the outer air, whereas the
moisture in other parts of the body of the
web is compelled to pass through the web it-
self before escaping. The heated metal belt
further maintains a stratum of highly heat-
ed air in contact with the outer surface of
the traveling web of paper. This stratum
of air because of its high temperature,
has a lower degree of saturation than has
the surrounding atmosphere. Such being
the case, the moisture from the web will
evaporate much more rapidly and readily
than were the air at this point not heated.
Again, from the fact that the web is heated
from both surfaces simultaneously, it fol-
lows that the paper will dry and shrink
much more evenly. This is very important,
because in the case where the paper is heat-
ed from one surface alone, that surface will
have a tendency to dry much more rapidly
and shrink in a corresponding manner and
consequently set up unequal strains through-
out the body of paper, resulting in a pwd—
uct which will have a much ovre'tter tend-
ency to tear than in the case where the web
1s dried evenly.

It will be seen that by the provision in

my apparatus of the guide rolls located on
either side of the auxiliary heating drums;
the tr fwe]mo web of paper is peI‘]OdlCd“V
separated from the heating drums. This
results in allowing the web "ot paper to be-
come dried as mpldly as possible and a
evenly as possible. During these interva ]s
portions of the metal aprons are heated 50
as to raise them as nearly as DOSSlble to
their ideal temperature before passing again
to the succeeding drying drums.

While I have described my machines
above in detail, I do not wish it to be under-
stood that I am necessarily limited to the
details herein described, as I consider that
many changes might be made without de-
pfz“tlno from the fundamental prlnmpleq of
my invention.

1 claim:

1. In a paper- -drying apparatus, the com-
bination of a drying drum and a forami-

nous metal apron consisting of hinged plates

traveling with a web of paper over said
drum and rdapted to maintain the traveling
web of paper in contact with the dwlno
drum.

2. In a paper-drying apparatus, the com-
bination of a drying drum a heated forami-
nous metal apron consisting of hinged
pmaes traveling with a web of paper over
said drum and fxdaptcd to maintain the tvav-
eling web of paper in contact with the dry-
1110 ‘drum and means for heating said apron.

3. Ina papel drying s pp:uah.%, the com-
bination of dlvmo drum, a foraminous
metal apron 00*1515(1110 of hmoed plates
traveling with a web “ot paper over said
drum and, adapted to maintain the travel-
ing web of paper in contact with the drying
drvm. and an auxiliary heating drum for
preheating the metal apron prior to its be-
ing led into coGperation with the drying
drum.

4. In a paper-drying apparatus, the com-
bination of a drying dlum, a heated forami-
nous metal apron consisting of hinged plates
traveling with a web of paper over said
drum and adapted to maintain the traveling
web of paper in contact with the dl‘Yan
drum, and one or more guide rolls for sup-
porting the web of paper “out of contact with
the foraminous metal apron, when the latter
is separated from the drying drum, so as
to allow it to dry evenly and means for heat-
ing said apromn.

5. In a paper-drying apparatus, the com-
bination of a drying drum, a foraminous
metal apron consisting of hinged plates
traveling with a web over said drum and
adapted to maintain the traveling web of
paper in contact with the drying drum, an
auxiliary heating drum for preheating the
metal apron prior to its being led into co-
operation with the drying drum, and one or
more guide rolls for supporting the web

70

75

80

90

95

160

110

118

125

139




10

30

35

40

45

4

of paper out of contact with the foraminous
metal apron, when the latter is separated
from the drying drum, so as to allow it to
dry evenly.

6. In a paper-drying apparatus, the com-
bination of a series of drying drums and a
foraminous metal apron consisting of hinged
plates traveling with a web of paper over
said drums and adapted to maintain the
traveling web of paper in contact with the
drying drums.

7. In a paper-drying apparatus, the com-
bination of a series of drying drums and a
heated foraminous metal apron consisting
of hinged plates traveling with a web of
paper over said druams and adapted to main-
tain the traveling web of paper in contact
with the drying drums.

8. ITn a paper-drying apparatus, the com-
bination of a series of drying drums, a fo-
raminous metal apron consisting of hinged
plates traveling with a web of paper over
said drums and adapted to maintain the
traveling web of paper in contact with the
drying drums, and a series of auxiliary heat-
ing drums for preheating the metal apron
prior to its being led into coGperation with
the drying drums.

9. Tn a paper-drying apparatus, the com-
bination of a series of drying drums, a fo-
raminous metal apron consisting of hinged
plates traveling with a web of paper over
sald drums and adapted to maintain the
traveling web of paper in contact with the
drying drums, and a series of guide rolls
for supporting the web of paper out of con-
tact with the foraminous metal apron when
the latter is separated from the drying
drums, so as to allow it to dry evenly.

10. In a paper-drying apparatus, the com-
bination of a series of drying drums, a
heated foraminous metal apron consisting of
hinged plates traveling with a web of paper
over said drums and adapted to maintain the
traveling web of paper in contact with the
drying drums, a series of guide rolls for sup-
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porting the web of paper out of contact with
the foraminous metal apron when the latter
is separated from the drying drums, so as to
allow it to dry evenly and means for heating
said apron.

11. In a paper-drying apparatus, the com-
bination of a series of drying drums, a fo-
raminous metal apron consisting of hinged
plates traveling with a web of paper over
said drums and adapted to maintain the
traveling web of paper in contact with the
drying drums, a serles of auxiliary heating
drums for preheating the metal apron prior
to its being led into cotperation with the
drying drums, and a series of guide rolls for
supporting the web of paper out of contact
with the foraminous metal apron, when the
latter is separated from the drying drums,
so as to allow if to dry evenly.

12. In a paper drying apparatus, the com-
bination of a series of drying drums, a fo-
raminous metal apron, comprising a plural-
ity of hinged plates traveling with a web of
paper over sald drums, a seriles of auxiliary
supporting and heating drums for heating
the metal apron, means for heating the dry-
ing drums and maintaining them at a higher
temperature than the metal apron, and a
series of guide rolls for supporting the web
of paper out of contact with the foraminous
metal apron when the latter is separated
from the drying drums, so as to allow it to
dry evenly.

18. In a device of the chavacter described,
the combination of a wetal apron, said apron
comprising a series of curved plates having
perforations, said plates being hinged to one
another and a curved surface conforming
to the curvature of said plates to support the
apron and a web of paper.

Tn testimony that I claim the foregoing
I have hereunto set my hand.

JOHN D. TOMPEINS.

Witnessses:

ANNa Newcoars,
Marran Memxre.
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