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UNITED STATES PATENT OFFICE. 
FRANK A HEADSON, OF MILWAUKEE, WISCONSIN, ASSIGNOR TO H. W. JOHNS 
MAN VILLE COMPANY, OF MILWAUKEE, WISCONSIN, A CORPORATION OF NEW YORK. 

To all whom it may concern . . . . 
Beit known that I, FRANK. A. HEADSON, 

a citizen of the United States, residing in 
Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented certain 
new and useful Improvements in Paper 
Making Machines, of which the following 
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provide a paper making machine having a 
series of drying colls or cylinders, with 
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is a specification. 
This invention relates to that class pf paper making machines having a series of 

drier rolls or cylinders over or between 
which the paper passes in the process of be ing dried, and having means förheating the 
rolls, and means for subjecting the paper to 
the action of a current of air or a series of 
currents, or jets of hot dry air or similar 
drying fluid applied directly to the paper. 
The principal object of the invention is 

to provide a simple, economical and efficient 
paper making machine. 

Further objects if the invention are to 

means for introducing steam into the cylin 
ders or rolls for heating them and thereby 
drying the paper to be operated upon, and 
means for heating and drying air and apply 
ing it directly to the paper for drying the 
latter; to provide a paper making unachine 
aving a minimum number of drying rolls or cylinders, or drying rolls having a mini 
num area of drying surface, and means for 
drying and applying dry hot air directly 
drying rolls, so constructed and arranged 
that a maximum quantity of paper can be 
dried in a given length of time without heat 
ing the rolls to such a high temperature as 
to blister or injure the paper in order that 
the machine may have the required drying 
capacity; to provide means whereby exhaust steam may be employed for heating and dry 
ing the air to be applied directly to the 
paper and also for heating the rolls, and 
whereby the expense of heating the rolls and 
air and drying the paper. is reduced to a 
minimum, and the overheating of the rolls 
and blistering and injury of the paper is 
avoided without reducing the drying ca 
pacity of the machine and without the neces 
sity of increasing the number of rolls and 
thereby increasing the liability of breaking 
the paper. 
A further object of the invention is to 

provide a machine having the maximum 
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drying capacity and adapted to occupy the 
minimum of space, and to provide means 
whereby the use of an apron of felt for sup 
porting the paper as it passes through the 
drying rolls may be dispensed with without 
increasing the liability to break the paper in the process of drying it. 
Other and further objects of the invention 

will appear from an examination of the 
drawings and the following description and 
claims. 
The invention consists in the features, 

combinations, and details of construction 
herein described and claimed. a 
In the accompanying drawings, Figure 1. 

is a plan view of a paper making achine provided with my improvements, with parts : 
omitted; Fig. 2, a view in vertical section 
taken on line 2 of Fig. 1, looking in the di 
rection of the arrow, and showing the paper 
passing over or through the rolls, and the 
means for applying air directly to the 
paper; Fig. 3, an enlarged detail view of an 
upper drying roll and a lower drying roll, 
and the manifolds for supplying steam for 
heating the rolls and for removing water re 
Sulting from condensation from the rolls, 
the to roll and manifolds being shown in 
section; Fig. 4, an enlarged view in vertical 
elevation of the steam coil and the casing 
for heating the air, taken on line 4 of Fig. 1 
looking in the direction of the arrow; and 
Fig. 5, a horizontal sectional view of the de 
vice shown in Fig. 4, taken on line 5 of said 
figure. i 

In constructing, a paper making machine 
in accordance with my invention I provide 
a frame a which may be of any desired, 
ordiliary, or well known form. A set or 
Series of hollow metallic, drying rolls or cylindersb are rotatably E. in paral 
lel relation in suitable journal bearings a 
in the main frame a. These rolls are in 
staggered relation with their axes parallel 
and lying transversely with respect to the 
direction of movement of the paper to be 
operated upon, and are a sufficient distance 
from one another to provide spaces...there 
between adapted to admit and permit the 
passage of the paper in the form of a con 
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tinuous web from the felt apron d, at the 
so called “wet end” at the receiving end of 
the series of. dying rolls, to the discharge 

Th end of the same. e web of paper e is so 
wound upon and between the drying rolls ..) 
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that it passes over each upper roll and be 
neath each lower roll of the entire series 
in the order in which the rolls are arranged, 
or beneath lower rolls and over upper rolls 
alternately, as shown in Fig. 1. The rolls 
b (both upper and lower) are provided with 
stub shafts or journals fat one end, and hol 
low shafts g operatively connected by means 
of gear wheelsh at the opposite ends of said 
rolls respectively. The tipper gear wheels 
are in toothed engagement with the next ad 
jacent lower gear wheels in the order of 
their arrangement, so that the direction of 
rotation of the gears and the respective rolls 
corresponds with the direction of movement 
of the web of paper passing through the 
rolls from lower to upper rolls alternately. 
Each of the rolls l is hollow and forms a 
chamber i adapted to receive steam or simi 
lar heating fluid for heating the roll and 
thereby heating and drying the paper. 

In the art to which this invention relates 
it is well known that the use of an excessive. 
number of drying rolls results in the paper 
being frequently broken and greatly in 
creases both the expense of construction and the expense of operation; that the heating 

e in interior of the rolls b. An upper manifold of the rolls to too high a temperature in 
order to obtain the maximum capacity with 
the minimum number or a given number of 
rolls results in blistering and injuring the 
RE's and necessitates or implies the use of ve steam or a heating fluid kept at a high. 
temperature which in turn implies a greatly 
increased expense in operation as compared 
with the use of exhaust steam in accordance 
with this invention, for the purpose of heat 
ing the rolls and for the purpose of leating 
and drying air and applying the air thus 
heated and dried directly to the paper for 
the purpose of drying the latter. It will 
also be readily understood by those skilled 
in the art that by using heated air applied 
directly to the paper on the outside of the 
rolls, and using exhaust steau for heating 
the air and also upon the inside of the rolls 
for heating them and thereby coöperating 
with the dry air in drying the paper, thie 
number and the area of heating surface of 
the rolls may be reduced to a lauinimum and 
all of the accompanying advantages of non 
breakage of paper and economy of construc 
tion and of operation obtained without in 
creasing thfe temperature of the rolls to an 
undesirable extent or to any extent for the 
purpose of obtaining the said advantages, 
and that. at the same time or by the em 
ployment of the herein described means and 
method of drying the paper the blistering 
or injury to the paper by overheating or by 
breaking the web is prevented. In order 
to (vercome these difficulties and disadvan 
tages and to accomplish these desirable ob 
jects and I's Vicle a simple and eoli act 
machine which will occupy the nihili in 
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of space in proportion to the capacity re. 
quired, I provide a manifoli le for the up 
per series of rolls b, and a manifold l, which 
may be of identical construction with said 
manifold k, for the lower series of rolls. A 
Series of pipes or tubes on form passages 7, 
which lead into the interiors or chambers i 
of the respective upper rolls b through the 
hollow shaftsg, and each of which passages 
2 communicates with the interior or chain 
ber 0 of said manifold k. The lower mani 
fold l is provided with a series of hollow 
tubes or pipes p which are of identical con 
struction with the pipes m, and form pas 
sages which connect the interior or chamber 
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y of the lower manifold l with the lower 
rolls b through the hollow shafts (7 of said 
lower rolls, thereby forming passages lead 
ing from said lower manifold into the in 
terior of the respective lower rolls b. The 
manifolds and l are connected with a 
source of steam supply by means of inlet 
pipes r and s which are by preference con 
nected with an exhaust port or pipe t of an 
engine by means of an interposed pump u 
adapted to force exhaust steam through the 
pipes s and and manifolds k. and l into the 
forms a chamber w and is provided with 

a series of pipes y each of which leads 
through a tube in and hollow shaft of and 
into the inner chamber of an upper roll b, 
the inner ends of the tubes y lbeing bent 
downward inside of the rollsh, as shown 
in Fig. 3 so as to form an outlet for water 
from each of said rolls, whereby water re 
sulting from condensation of steam in the 
rolls is forced from the rolls and into the 
manifold by the pressure of the steaun. A 
lower manifold 2, which may be of ideutical 
construction with the manifold is pro 
vided with a series of pipes 2, which are of 
the same construction as the pipes y, aid 
each of which leads into a lower roll i 
through a pipe p and communicates with 
the chamber 3 formed by said manifold 3. 
The manifolds v and 2 communicate with a 
suitable outlet pipe 4 through which the 
water from the interior of the rolls l is dis 
charged. - 

In order to provide means for heating 
and applying air directly to the paper, a 
Series of pipes 5, each having an opening 
preferably in the form of a longiulia e 
ripheral slot 6 are mounted adjacent to and 
preferably below the paper with the slots 
or discharge openings directed toward the 
paper. I prefer to so arrange these air 
pipes that they, and the discharge openings 
6 are disposed transversely with respect to 
the paper, and to rovide a sufficient num 
ber of said pipes so that there will be one 
for each of the low ei'', 'inting and drying 
rolls . By noting a lipe 5 beneath ei'i 
lot to roll b and in sistantially , ; ; ; ; el 
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relation thereto the jets of air discharged 
from the spouts or slots 6 come in contact 
witn the under side of the paper, or the side 
adjacent to the slots and pass upward be 

5 tween the bottom rolls b and between the 
laps of paper between said rolls and are de 
flected back and forth in the space between 
the laps of the paper in such a manner as 
to thoroughly dry the paper, and particu 

10 larly the side of the paper which is away 
froin the bottom drying rolls. These slotted 
pipes or elongated nozzles 5 are all con 
nected with the interior chamber or air 
supply passage formed by a hollow mani 

5 fold 7 by means of pipes 8, the upper ends 
of which are connected or integral with the 
corresponding slotted pipes or nozzles 5, 
and the lower ends of which open into the 
manifold or main air supply pipe . 

5 
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source of steam supply-preferably the ex 
haust port of an engine, which may be the 
engine which operates the drying rolls-is 

25 provided with a fan or blower 11, having an 
air inlet 12 which communicates with the 
spaces 13 inside of the casing 9 and between 
the coils or steam pipes 8. The discharge 
pipe 14 of the fan or blower is connected 

30 with the manifold 7, and with the fan, 
forms a passage leading from the steam 
coil and the casing in which the steam coil 
is mounted, into said manifold. The fan or 
blower is provided with a driving shaft 15. 

35 upon which is mounted a driving pulley or 
wheel 16 by means of which the fan or 
blower is adapted to be connected with a 
suitable source of power, such, for instance 
as the engine which drives the drying rolls 

40 and which may furnish the exhaust steam 
for heating the drying rolls and for heating 
and drying the air which is applied to the 
paper by the fan and the pipes which lead 
therefrom. For convenience, the manifold 

457 and pipes 8 are located in a pit 17 be 
neath the main frame of the machine and 
beneath the drying rolls. 
The rolls b. are operatively connected 

with a suitable source of power by means 
50 of a shaft 18' having a spur gear 19 there 

on in toothed engagement with one of the 
connected gear wheels h, and having a belt 
pulley 20, adapted to be connected with 
the engine which supplies the steam for 

55 heating the rolls and the air for drying the 
paper, or with any desired source of power. 
The connection of the wheels h with the 
source of power may be made in any de 
sired, ordinary or known manner. 

60 Rolls 18, arranged in pairs at suitable in 
tervals parallel with and above the upper 
series of rolls b, and each pair having a 
roll 19 below the level thereof and adjacent 
to the rolls between which a lap of the Web 

65 of paper passes upward and over the pairs ling a web of paper to be dried, steam pipes 

A steam coil 8, in a casing 9, and having 
a steam supply pipe 10 connected with a 

of rolls 18 and then down to the correspond 
ing roll 19 and onto upper rolls b in such 
a manner as to form a triangular space 20 
between laps of the paper, are journaled 
in suitable supports or frame portions 70 
21. In each triangular space 20 and inside 
of the laps of the paper thus formed above 
the rolls b is arranged a pipe 22, having 
preferably a plurality of slots or peripheral 
openings 23, similar to the openings or slots 75 
6 in the pipes 5, in position to discharge 
heated air from said pipes 22 against the top lap of the paper and at an oblique angle 
thereto at a point between the rolls 18. The 
pipes 22 are each connected with the mani- 80 
fold or air supply pipe 7 by means of a . 
pipe 24, the lower ends of which may be . 
connected with the main air supply pipe . 
by means of pipes 8, as shown in Fig. 2. 
By the use of the laps or “skips” ar- 85. 

ranged at suitable intervals above the main . 
series of drying rolls in connection with the 
means for heating and applying jets of air 
directly to the paper, thus reducing to a 
minimum the number of heating rolls nec. 90. 
essary in order to obtain the required ca 
pacity, the paper is so thorougly dried with 
out blistering or injury from over: heating 
or from passing over and being subjected 
to strains from too large a number of rolls, 9 
that the use of gn apron of felt for support 
ing the paper as it passes over or through. 
the drying rolls is dispensed with, and the 
capacity of the machine or of a given num 
ber of drying rolls is thus still further in 
creased by dispensing. with the felt, whichi. 
tends to prevent or retard evaporation, 
From the foregoing it will be readily seen . . . . 

that, while the blistering of the paper is... liable to result from merely maintaining. . 
the rolls at too high a temperature, the: "... " 
tendency to blister is increased by the use 
of an apron of felt or similar material 
which tends to confine the moisture in the . . . 
paper which is between the felt and the 
drying rolls, and that by dispensing with: 
the apron of felt the tendency to blister the 
paper is greatly reduced and the quality of 
the paper is improved. When, in addition. to dispensing with the felt upon allor any 
desired number of the drying rolls so as to 
expose the paper, dry heated air is applied 
directly to the paper as it passes over or 
betwee. the drying rolls, the result is not 
merely the advantage in economy of con 
struction and operation, but there is a 
marked improvement in the efficiency of the - 
machine in that the quality of the product is materially :No. 
I claim: . . 
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125 
1. In a machine of the class described, the 

coinbination of a series of parallel hollow 
metallic rolls rotatably mounted and pro 
vided witi spaces therebetween for receiv- l 3 o 
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combination of a series of 

5 

4. 

continunicating with the interior of the rolls 
respectively, means for connecting the 
steam pipes with the exhaust port of an en 
gine, air pipes on the outside of the rolls, 
provided with discharge openings on the 
side toward the rolls, means for drying a 
supply of air for said pipes, and means for 
forcing dry air through the air pipes and 
into contact with the paper. - 

2. In a machine of the class described, the 
metallic rolls rotatably mounted and oper 
atively connected, and provided with spaces 
therebetween for receiving a web of paper 
to be dried, steam pipes communicating 
with the interior of the rolls respectively, 
means for connecting the steam pipes with 
the exhaust port of an engine, air pipes on 

20 the outside of and in parallel relation to 
the rolls and provided with discharge open 
ings on the side toward the rolls, a steam 
coil, means for connecting the steam coll 
with the exhaust port of an engine, a casing 

25 

30 

in which the steam coil is mounted, and a 
fan or blower having its inlet connected 
with the casing in which the steam coil is 
located, and its discharge opening commu nicating with the air pipes. 

3. In a machine of the class described, the 
combination of a series of parallel hollow 
metallic rolls rotatably mounted and pro 
vided with spaces therebetween for receiv 
ing a web of paper to be dried, steam pipes 

parallel hollow. 
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communicating with the interior of said 
rolls and with a source of steam supply, 
rolls mounted above and parallel with the 
series of hollow rolls and on the inside of a 
lap of the web of paper to be dried, and an 
air pipe located on the inside of the lap of 
the web of paper above the hollow rolls and 
connected with a source of air supply, and 
provided with lateral openings. 
4. In a machine of the class described, the 

combination of a series of parallel hollow 
metallic rolls rotatably mounted and pro 
vided with spaces therebetween, for receiv 
ing a web of paper to be dried, steam pipes 
communicating with the interior of said 
hollow rolls respectively and connected with 
a source of steam supply, air pipes below i 
and in parallel relation to the hollow rolls. 
and provided with discharge, openings oil 
the side toward the hollow rolls, paper Sup 
porting rolls mounted above and parallel 
with the hollow rolls and on the inside of a 
lap of the web of paper to be dried, an air 
pipe located on the inside of said lap of the 
web of paper above the hollow rolls and provided with discharge openings adjacent 
to the Web of paper, and means for forcing dry air through said air pipes. 

FRANK A. HEADSON. 
Witnesses: 

GUSA. LINDBERG, 
I. A. BROCKMAN. 
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