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This invention relates to improvements in
apparatus for making paper. :

In particular the invention pertains to
novel construction of drier rolls or cylinders
of paper making machines.

In the manufacture of certain” kinds of
paper such as newsprint, it is desirable to
have the so-called wire side of the paper as
smooth or approximately so as the other side
which is known as the top or felt side. The
wire side is that side which contacts with

the Fourdrinier wire during the early stage
-apparent from’ the reading of the detail de-

of the operation of the paper machine.

,When the wire side of the paper is of de-
sired smoothness it will readily and satis-
factorily receive the printing ink without
blurring and smudging. Also, with the
smooth surface less quantity of ink is neces-
sary and much more satisfactory printing
work is accomplished. o

With both sides of the paper of substan-
tially the same smoothness, there is obtained
good satisfactory uniform printing and uni-
form operation of the printing presses.

A desirable manner of obtaining a. uni-
formity and equality of smoothness is. to
properly control the amount of moisture in
or on the paper sheet as may be obtained by
controlling moisture on the surface of  a
drier cylinder which contacts with the wire
side of the paper.

A main object of this invention is to pro-
vide a novel construction of paper making
machine parts which in their normal opera-
tion may be controlled so as to create the de-
sired finish or smoothness on a selected side
of the paper such as the wire side. '

Another object of the invention is to pro-
vide an improved drier cylinder adapted to
have a cooling medium flowed therethrough
so as to control an amount of created mois-
ture on the surface of the roll or cylinder that
contacts with the side of the paper which is

. to be given a smooth finish.

Another object is to produce a novel drier
cylinder of the built up construction where-

‘in there is provided means for assisting the
flow of a cooling medium through the cylin-

der so that the amount of moisture produced
on the exterior surface thereof may be read-

‘1111 of one of the fins in Fig. 5; and,
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ily controlled, and more uniformly distribut-
ed across the length of the roll or cylinder,

In one particular in the built up type of
drier rolls, the invention provides a novel
type of head of the roll which permits of 55
proper flow of the water or cooling medium
out of the roll and to have a ready capacity
for handling a large quantity of a cooling
medium when that medium is of relatively
low temperature, such for instance as during 60
the summer months. - - :

" Other objects and advantages will be more
scription given below : ;

The drawings forming a part of this in- 65
vention discloses a preferred form thereof,
wherein, -

Fig. 1 represents, in part diagrammatical-
ly a suitable arrangement for putting the in-
vention into practice; 70

Fig. 2 represents, a sectional view of one
end of a drier roll of a paper making machine
showing a particular formation of the roll
head, the supporting bearing, the driving
gear, the water introducing and exit means,
and fins associated with the head of the roll;

Fig. 3 is a sectional view of a complete roll
Hlustrating the invention with fins in desired
positions on the roll heads;

Fig. 4 is a sectional view taken through the 80
roll looking toward the head and illustrating -
a series of more than two fins;

Fig. 5 is a sectional view taken on the line .
of 5—15 of Fig. 8 showing two fins; o5
Fig. 6 is a partial sectional view of the
roll along its axis and illustrating the curved

portions of the fins shown in Fig. 5; ,

Fig. 7is another view similar to Fig. 4, il-
lustrating two large fins and a plurality of g,
smaller size fins; '

Fig. 8 is a sectional view along the axis of
the roll illustrating another view of the fins
shown in Fig. 7; =

Fig. 9 is a sectional view of one of the fins g5
taken on the line 9—9 of Fig. 4; . v

Fig. 10 is a sectional view taken on the
line 10—10 of a fin shogwn in Fig. 4;

Fig. 11 is a sectional view taken on the line
100
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Fig. 121is a sectional view of a fin taken
on the fine 12—12 of Fig. 4. :

In the figures like numbers represent like’

parts altho they may be somewhat modified
in construction. : .

In general, the invention herein has to do
with apparatus which permits the formation
of a predetermined or desired amount of
moisture or condensation to be introduced
into the paper so as to obtain the desired fin-
ish on either or both sides of the paper sheet
by the time the sheet is finished. This ob-

ject may be accomplished in any desired

manner, such for instance as by providing
moisture on the exterior of a drier roll or cyl-
inder for the purpose of producing an im-
proved surface on one side of the sheet of
paper being manufactured. The particular
desired surface to be treated, in this instance,
is what is known as the wire side. It is to
be understood that there
rolls for treating one or
paper sheet.

The preferred means or forms for produc-
ing the desired moisture and for having it

both sides of the

properly contact with a sheet of paper con-

stitutes an ordinary drier roll or ‘cylinder
with certain modifications provided for han-
i This cooling me-
:dum in contacting with the interior of the
roll will cause the formation of moisture on
ihe exterior thereof. The formation of this
moisture may be due to several causes, the
exzact theory of which is not fully understeod
at this time. It is however appreciated that
the part of the roll after the sheet of paper
has lefé it is of relativels
and when the cooling medium on the interior
is of o desired temperature then moisture is
formed on the exterior by condensation or
other phenomenon. . .
In carrying forward this invention it 1s

_desired to employ a cooling medium that is

satisfactory for the purpose and to control
the temperature thereof. Tn the event & cool-
ing medium is handy but 2 means for con-
temperature is not readily avail-
able the objects of this invention may be
readily accomplished by controlling the
quantity of the cooling medium passing
through the roll. ;
ling apparatus is employed: then there will

" be a regulation of the quantity of flow.

@v

 der stack 17 and passes between the various .

es

Referring now teXig. 1,2 sheet’of paper 10
is shown passing first on to a roll 11 and

_around the same under a felt 12 which presses.

it closely to the roll, and the sheet then passes
around the roll 14 and under 2 felt (not
shown) in the same manner as it is held on
roll 11, - This paper sheet then passes around
roll 15 and from there under the spring or

tension roll 16 and from there into the calen-

rolls as indicated and then comes off the ma-
chine as a finished s_heeﬁ:.

may be one or more:

r high temperature .

Tt a temperature control-

1,000, 1/@@

All the rolls, 11, 14 and 15, are journaled
for rotation. The journals 18 and 19 are of
the usual size and journal 20 is of a larger
size and consbruction which will be herein-
after more fully deseribed.

Referring now to Figs. 2 and 8 the con-
struction of a roll or cylinder as shown in
sectional view,
has o relatively long cylinder portion pro-
vided with heeds 21 and 22 &t the ends.

These heads are affized to the cylinder por-

tion in a liquid $ight manner. The heads ere
provided with journals 24 and 25 respectively
and have relatively large journal openings 26
and 27. ' i

These journals are mounted in bearings
suitably supported in parts 28 and 29 of the
paper making machine. Any suitsble type
of bearing may be employed. QGear 30 is
employed for revolving the rolls at a desired
rate of speed. Any type of gear driving
mechanism may be employed and operated
from any suitable source of power.

One of the very desirable features of the
invention herein is the control of the ingress
and egress of the coolin medium to the in-
terior of the cylinder. %ne form thereof as
illustrated in the drawings are pipes 31 and
39 to introduce the medium to the interior of
the roll. Valves 34 and 35 may regulate the
guantity. When the water fills the roll to
the level at the edge of the journal openings
then it overflows into suitable receivers 36
and 87. It is very desirable to have a great
flexibleness in controlling the quantity . of
water or cooling medium into and out of the
roll so as to purposely produce a desired
amount of moisture forming on the exterior
surface of roll 15. For this reason the pipes

31 and 32 and the receivers 36 and 37 shall

be selected to readily obtain this result.
Referring now to Fig. 1, experience has
shown that the proper formation of moisture
on the exterior surface of roll 15 -when
brought in contact with the paper sheet 10 as
it engages that roll, and is held thereto until
it leaves the roll produces a desired condition
of the paper so that after it passes through

-the calender rolls a final desired sheet of

er is obtained. .

nother advantageous means. of control-
ling the flow of the cooling medium through
the roll has been found to materially -im-
prove the production of moisture, such means
is the addition to the interior surfaces of the
heads of suitable members which will assist in
moving the cooling medium through the roll
in a novel manner.
suitable types of fins 38, 89 and 40, 41 may be
employed whereby the cooling medium, such
as water, will be moved.so _that the water

pa

"It has been found that
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near the cylinder portion will be moved out.

and the fresh water entering by pipes 31
and 32 will drop down toward the cylinder
portion of the roll. ‘ '
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In the normal operation of roll 15 with
the cooling medium therein, the fins readily
and quickly assist in the movement of the
water from the cylinder walls to the opening
of the journal, and with some types of fins
throw the water part way into the journal
for exit. With such structures it is found

_that the cooling medium which has been right

near the surface of the cylinder portion will
be drawn away from that portion and moved
to the journal openings thereby allowing the
relatively cool incoming water to be drawn
down into contact with the cylinder walls
rather than having this cool water flowing
ocut of the roll due to the level of the water
in the roll being as high as the journal edges.
Thus, by creating a flow of the water from
the center of the roll toward the ends there-
of, it is possible to in another manner assist in
controlling the effect of the cooling medium.
When the temperature of the cooling medium
has been controlled outside of the roll then
the quantity or flow of cooling medium

through the roll may be properly governed so -

that proper moisture status will be formed
on the exterior of the roll.

It will be noted that as the paper sheet
leaves the roll 15 that the temperature of the
roll is relatively high and that this portion
of the roll then rotates to a position where

the interior of the roll is subject to a large.

quantity of the cooling medium and then the
exterior surface again engages the sheet. )

It has been found that a film of the cooling
medium will be carried around and start an
engagement with the interior of the roll due
to the centrifugal force on the water. It will
therefore be seen that when. the roll engages

the larger quantity of the water or cooling - 39

medium there will be a change of tempera-
ture. v
In producing the completed rolls so that
proper cooling and moisture formation is
obtained by having a desired quantity of flow
of a cooling medium, it has been found that
the openings in the journals should prefera-
bly be between one-sixteenth () and one-
uarter (1) of the diameter of the head.
Iso, in other instances the diameter of the
opening in the journal m.v be any desired
size such for instance as being less than two-
thirds (25) the radius of the head part of
the roll, . ‘
Referring now to Figs. 5 and 6 there is
shown the preferred form of the fins which
may be considered .as an agitating means.
They may be of any desired formation but
it has been found satisfactory to make them
of a relatively wide width, such for instance
as 6 inches or less, depending upon the size

7

of the roll. In some rolls the width ‘may be

greater than 6 inches if desired. The desired’

construction of the fin of this type is shown
in Fig. 11 wherein a flange 49 is provided
and the upstanding part 44 is shown of a

3
relatively greater length than the ﬂange pdr-

tion. These fins may be affixed or associated
with the inner-surfaces of the heads in any

suitable manner, such for instance as being .

cast or spot welded. It is desirable to have
the fins located so that they will -guide. the
cooling medium from the circumference of
the roll to the journal openings. It is pre-
ferred to locate them as indicated in Fig. 5
so that the liquid will be guided in a most
efficient and small power consuming man-
ner ‘toward the journal opening. In addi-
tion, it is preferred to bend them at the up-
per ends 45 and 46 as particularly noted in
Fig. 6 so that the cooling medium is thrown
into the journal opening. ‘

It is desired with the relatively large size
fins to have two of them positioned at 180
degrees from each other on one head and to
have two others on the opposite head of the
roll placed 180 degrees apart between them-
selves, but at a 90 degree relation to the fins
on the first hand. S

While there has just been described a de-
sirable form of fin, any other form, size or
number of them may be employed so long as
a desired result is obtained. For instance in
Fig. 4, there is shown a plurality of fins,
cross sections of which vary as illustrated in
Figs. 9, 10 and 12. The type of fin illus-
trated in Fig. 12 shows the cup curve feature
and the fin may take any desired formation
throughout its length, such for instance as
being curved or angled as illustrated. Usual-
ly when there is a large number of these fins
the portions which extend outward from the
head are of relatively small widths in com-
parison to the extensions 44 of fins 88 and

Referring now to Figs. 7 and 8, there is il-
lustrated two large fins 38 and 39 and a plu-
rality of the small type fins. It will be un-
derstood that any combination or size or

_curvatures of fins may be employed to obtain

the satisfactory and efficient result required
in any particular construction of roll.

The lengths and positions of the fins may
be carried as desired. It has been illustrated
herein to place the fins so that their ends"
do not reach to the circumference of the roll
while the other ends are preferred to_be po-
sitioned nearer the edges of the journal open-

- ings. If satisfactory to obtain the purposes

of the invention, any fin may be positioned
at any angle to a radius line and positioned
nearer to or at the circumference and may

5

&0

€9

100

105

110

115

i20

be of different lengths. Preferably the fins

are in length about two-thirds the distance
from the cylinder wall to the journal open-
ings. . ' .

It will therefore be seen that the invention
herein relates particularly to a new and novel
formation of apparatus which will permit

‘the formation of a desired quantity of mois-

ture and the contact of this moisture with
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the paper sheet so that the paper which is

finally produced from the paper meking ma-
chine has the proper condition of suriaces
which give mazimum efficiency in the print-
ing and use thereafter.

Tt will also be seen that the invention may
be readily accomplished by the improved
form of heads having fins for assisting in the
ﬂ@ﬁv of the cooling medium through the drier
roll. N

Tt will be understood that while a pre-
forred form of the construction has herein
been shown and described, there may be
changes and medifications made therein, but
such changes and modifications are t0 be con-

“sidered as being within the scope of the in-

vention as out-lined in the following clairs.
TWhat is claimed is: :
1. In a paper making maching, & revolv-
ing roll having relatively large size journals
on cach end thereof, said journals having

openings extending to the interior of the said

roll; means, for introducing a cooling me-
dium into said voll through szid journals,
end means extending part way from a jour-
nsl to the circumference of the roll for ex-
tracting a quantity of said medium through
ome of said journals, the quentity of said
medium passing/into and out of said roll
being sufficient to at all times create a pre-
determined amouni of moisture on the ex-
terior surface of said roil.

9, In s paper making machine, a roll com-
prising 2 cylinder, two heads for closing the
ends of said cylinder in a water tight man-
ner, each of said heads being provided with
a journal having a large opening therein to
admit water to the interior and to allow the
water to flow therefrom, each of said jour-
nals acting as supports. for said roll, and
mezns mounted on the interior of said heads
for moving the water toward the open jour-
nal, said means on said head extonding only
pert way to the circumference of the roll.

3. In a paper making machine, a roll com-
prising.a cylinder, two heads for closing the

- ends of said cylinder in & water tight manner,

g3

L]

@5

an opening in one of said heads for the in-
gress and egress of a cooling medium to the
interior of said roll, and fins associated with

the interior side of said head having an open-

ing therein for assisting in creating » flow of
the cooling medium out of said roll, said fins
being positioned with their outer ends away
from the inner circumference of said roll.

4. Tn a roll for a paper making machine, 2
head having a journal with an operning of

dismeter less than two-thirds the radius of

said head, and means on the inside of said
head for guiding & cooling liquid from the

‘circumference of said roll toward said jour-

nal opening, said means on the inside of said
head positioned to have its outer end away
from the inner circumference of said roll.

5. In a roll for a paper making machine, a

1,000,186

head heving & journal with an opening of
diameter less than two-thirds the radius of
said head, and a fin afixed to the interior of
said head for guiding a cooling medium from
near the circumference of said head to the
journal opening, said fin having 2 length
equal to approzimately two-thirds the dis-
tance from the journal opening to the circum-
ference of said head, and being positioned
with its outer end -away from the inner cir-
cumference of said roll. i

6. In a roll for a paper making machine, &
head having a journal with an opening of
dismeter less than two-thirds the radius of
said head, and two opposite fins attached
to the interior surface of said head to guide
g cooling medium from near the circum-
ference of said head toward the open journal,
said fins being positioned on said head so that
the outer ends of said fins are away from the
inner circumference of said roll. '

7. In 2 roll for {he paper making machine,
a head having a journal with an opening of

diameter less than two-thirds the radius of

said head, and 2 fin affized to the innerside
of said head and positioned at an angle to a
radius line to gradually guide a cooling me-
dium from near the circumference of seid
head to the journal opening, said fin having
its end near said journal opening bent to
throw the medium into said journal opening
and having its outer end positioned away
from the inner circumference of said roll.

8. In a drier roll for a paper making ma-

chine, a head having a journal with an open-
ing of diameter less than two-thirds the
radius of said head, and a plurality of fins
afixed to the interior of said head for guid-
ing a cooling medium from near the circum-
ference of said head toward the journal open-
ing, one of said fins being curved to throw a
cooling medium into the journal opening,
the majority of said fins having a length ap-
proximately two-thirds of the distance be-
tween the outer edge of said head and the
edge of the journal opening.

9. In a peper making machine, a head for
a roll having a journal opening, the center
of said opening coinciding with the axis of
said head, fins attached to the side of said
head opposite to said journal and positioned
opposite each other, said fins having & length
at least one-half the radial distance from the
opening of said journal to the circumference
of said head, each of said fins having the end

thereof nearer the journal opening bent to.

throw a liquid passing along said fin toward
s2id journal opening and having its outer end

positioned ‘away from the inner circum-

ference of said roll.

10. In a paper making machine, a revolv-
ing roll comprising a cylindrical portion,
heads affixed to the end of said cylindrical
portion in water tight fashion, said heads
having journal openings therein, said jour-
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nals adapted to support said roll, the open-
ings in said journals allowing ingress and
egress of a cooling medium to and from the
interior of said roll, and a plurality of fins
mounted on the interior of said heads for
-guiding the cooling medium from near the
circumference of said roll to the journal
openings, said fins being mounted so that
their outer ends are positioned away from the

10 inner circumference of said roll. ‘

‘ 11. In a paper making machine, a revolv-
ing roll comprising a cylindrical portion,
heads affixed to the end of said cylindrical

- portion in water tight fashion, said heads

15 having journal openings therein, said jour-

- nals adapted to support said roll, the open-
ings in said journals allowing ingress and
egress of a cooling medium to and from the ,
interior of said roll, and a plurality of fins of

g0 appreciable width affixed to each of said
heads for guiding the cooling medium from

- the surface of said cylinder portion toward
the open journals, said fins being curved to
tend to throw the cooling medium through

25 the openings in said: journals, said fins being
positioned with their outer ends away from
‘the inner circumference of said roll.

12. In a paper making machine a revolv-
ing roll positioned in said machine after the

30 last drying roll and in close proximity there-
to and having the formed paper sheet passed
thereover and contacting therewith over a
material length of arc to receive moisture
formed on the exterior of said roll, said re-

35 volving roll carrying a material amount of
cooling medium, fins mounted on the inside
ends of the walls of said roll for creating a -
flow of said medium from the interior of said
roll to the exterior thereof, said fing having

¢¢ their outer ends positioned away from the
inner circumference of said roll, and means
for supplying said medium to the interior

" of said roll. ~ '

In'testimony whereof I have hereunto set

45 my hand."
LAWTON A. DIX,
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