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Ta all whom it may concern. 
Be it known that I, EDw ARD HUTCHINs, 

a citizen of the United States, residing at 
New York, in the county of New York and 
State of New York, have invented certain 
new and useful Improvements in Drying 
Cylinders, of which the following is a speci 
fication, reference being had therein to the accompanying drawing. 
This invention relates to internally heat 

ed drying cylinders which impart the heat 
to and dry the material in contact with the 
external surface thereof, and the invention 
is particularly concerned with drying cyl 
inders of this type employed in paper mak 
ing machines wherein the moist paper web 
or sheet passes around a series of such dry 
ing cylinders, rotated at suitable speed, and 
is dried thereby. The heating of the cyl 
inders is effected by the introduction of 
steam therein, and in the drying operation 
the steam is condensed and the condensed 
water is continuously removed from the cyl 
inder to prevent the same from collecting in 
too great quantity. In the rotation of the 
cylinder at the speed employed in practice, 
the action of centrifugal force throws the 
water outwardly against the wall of the cyl 
inder and it spreads thereover in the form 
of a film, which acts to some extent as a 
heat insulator and thereby interferes with 
and retards the effective conduction of the 
heat of the steam through the cylinder wall. 
In this way much of the heating effect of the 
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steam on the cylinder is lost, and the efficiency 
of the drying cylinder reduced. M. 
tion aims to overeome this objectionable ac 
tion, and the invention consists in providing. 
the interior of the cylinder with a series of 
heat conducting projections of such form and 
relative arrangement, that notwithstanding 
the presence of the water film under the con 
ditions mentioned, the heat conducting pro 
jections will be exposed to direct contact 
with the steam, and the heat of the latter 
will be diffused by the projections through 
out the wall of the cylinder and external ac 
tive surface of the same. These projections 
may be of different forms and may be va 
riously arranged without departing from 
the spirit of the invention, the main require 

My inven 

ments being that they shall be of such height 
as to extend through and beyond the water 
distributed over the surface of the cylinder 
so that their terminal portions will be ex- 55 
posed to direct contact with the steam, and 
they shall be in such proximity to each other 
as to diffuse the heat in a substantially uni 
form manner throughout the external sur 
face of the cylinder, and not in spots or 60 
separated areas such as would dry the pa 
per in streaks or at intervals. 
In the accompanying drawings I have 

shown two different embodiments of the in 
vention by way of example; but it will be 35 
manifest to the skilled inechanic that the 
invention may be embodied in other forms; 
and further it will be understood, that the invention is not limited to any particular 
form or construction of the parts, except in 70 
so far as such limitations are specified in 
the claims. 

In the accompanying drawings: 
Fig. 1 is a longitudinal sectional eleva 

tion of a drying cylinder having my inven- 75 
tion embodied therein in its preferred form. 

Fig. 2 is a fragmentary sectional view of 
a portion of the cylinder of Fig. 1, showing 
how the heat conducting projections are ex 
posed through the water film to the direct, 80 
contact of the steam. 

Fig. 3 is a cross-sectional elevation on the 
line 3-3 of Fig. 1. 

Fig. 4 is a view similar to Fig. 1 showing 
the heat conducting projections in modified 85 
OT. " 

Referring to the drawings: 
Referring to Figs. 1 and 2 A designates a 

hollow metal drying cylinder, such as are 
employed in paper making machines to dry 90 
the paper web. At its opposite ends the 
cylinder is provided with journals B-B 
adapted to be mounted in suitable bearings 
for supporting the cylinder rotatably, and 
one of these journals is made hollow for the 95 
entrance of the heating steam and for the 
removal of the water of condensation, all as 
is well known to those skilled in this art. 
In the rotation of the cylinder at the speed 
employed in practice, the condensed water 100 
is thrown outwardly by centrifugal force in 
the form of a film which overspreads the 
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inner surface of the cylinder, and as the 
presence of this water film prevents direct 
contact of the steam with the surface of the 
cylinder, the conduction of the heat of the 
steam to the outer surface of the cylinder is 
greatly retarded and its drying efficiency is 
reduced. In accordance with my invention 
this heat insulating effect of the water of 
condensation is obviated by providing on 
the interior of the cylinder wall, a series of heat conducting projections C, which in the 
embodiment of the invention shown in Figs. 
1 and 2 are in the form of helically arranged 
ribs formed integral with and projecting 
inwardly from the cylinder shell. These 
ribs are of a height or radial extent sufficient 
to extend through the water overspreading 
the cylinder wall, which water collects in 
the channels or spaces between the ribs, so 
that the inner terminal portions of the ribs 
will be exposed to direct contact with the 
heating steam as shown in Fig. 2. The ribs 
will act therefore to conduct the heat of the 
steam through the cylinder wall to its outer 
surface and will thus secure the maximum 
heating efficiency of the steam on the cylin 
der. The ribs are in such proximity to each 
other that the heat will be diffused uni 
formly throughout the external drying sur 
face of the cylinder, and the paper will be 
dried by said surface throughout its extent 
and at all points in its area and not in 
streaks or spots as would result if the heat 
ing projections were spaced apart from each 
other to an undue extent. 
By the helical arrangement of the ribs, 

the water collecting in the channels or 
spaces between them will be conveyed in 
the rotation of the cylinder toward one end 
of the same so that it can be continuously 
removed by suitable means. To effect the 
removal of the water, I, in the present in 
stance, provide the cylinder at the end of 
the ribbed portion, with a water receiving 
chamber D with which the channels be 
tween the ribs communicate, and I fix to 
the head of the cylinder, water scoop pipes 
E having their outer ends open and extend 
ing into the chamber and having their in 
ner ends connected with a hollow hub F 
fixed to the end wall of the cylinder and 
communicating with the inner end of a dis 
charge pipe G which extends outwardly 
through the hollow journal and discharges 
at the outside. Obviously other forms of 
devices for effecting the discharge of the 
water of condensation may be employed 
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without departing from the spirit of my in 
vention. The heat conducting projections 
instead of being in the form of ribs as just 
described, may be in the form of local pro 
jections or lugs C as shown in Fig. 3 where 
it will be seen that the lugs are arranged 
in helical rows separated from each other 
by helical channels in which the water will 
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collect and be conveyed to the end of the 
Yinds similar to the conveying action of 
the ribbed form of projections first de 
scribed. So also the heat conducting pro 
jections may be in other forms and arrange 70 
ments provided that they will be exposed to . 
direct contact with the steam and will be 
in such proximity to each other as to dif 
fuse the heat throughout the surface of the 
cylinder as described. 

Having thus described my invention, what 
I claim is: 

1. A drying cylinder adapted to have 
heating steam introduced therein, said cyl 
inder being provided on its interior with 
heat conducting projections formed and ar 
ranged to be exposed to direct contact with 
the steam and to diffuse the heat of the 
steam throughout the external surface of 
the cylinder. 

2. A drying cylinder adapted to have 
heating steam introduced therein, said cyl 
inder being provided on its interior with 
heat conducting projections of a height to 
extend through the film of condensed water, 
and arranged in such proximity to each 
other as to diffuse the heat of the steam 
uniformly throughout the external surface 
of the cylinder. 

3. A drying cylinder adapted to have 
heating steam introduced therein, said cyl 
inder being provided on its interior with 
heat conducting projections with spaces be-, 
tween them to receive the water of conden 
sation, said projections being exposed to 
direct contact with the steam and adapted 
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to diffuse the heat of the steam uniformly 
throughout the external surface of the cyl 
inder. 

4. A drying cylinder adapted to have 
heating steam introduced therein, said cyl 
inder being provided on its interior with 
helically arranged heat conducting projec 
tions with spaces between them for the 
water of condensation, said projections be 
ing exposed to direct contact with the steam 
and lated to diffuse the heat of the steam 
uniformly throughout the external surface 
of the cylinder. 

5. A drying cylinder adapted to have 
heating steam introduced therein, said cyl 
inder being provided with helically ar 
ranged heat conducting ribs with spaces be 
tween them to receive the water of conden 
sation and convey the same to the end of 
the cylinder, said ribs being of a height to 
extend through the water film and be ex 
posed to direct contact with the steam, and 
being in such proximity to each other as to 
diffuse the heat of the steam throughout the 
external surface of the cylinder. 

6. A drying cylinder adapted to have 
heating steam introduced therein, said cyl 
inder being provided on its interior with 
helically arranged heat conducting projec 
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tions with spaces between them for the 
water of condensation, said projections be 
ing exposed to direct contact with the steam 
and adapted to diffuse the heat of the steam. 

5 uniformly throughout the external surface 
of the cylinder, and said cylinder being 
provided at one end with a water receiving 

chamber communicating with the helical 
spaces between the heat conducting projec tions. 

In testimony whereof, I have affixed my signature hereto. 

EDWARD HUTCHINS. 
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