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My invention relates to a method of re-
moving or stripping sheet material from a
rotating surface. Also to the method of
teeding said material into the path of an-
other rotating surface over which the mate-
rial is to travel. . My invention further re-
lates to the apparatus to carry out .this
method.

My invention more particularly relates
to removing or stripping a wet web' of
paper, or similar material, from a drying
drum or cylinder by means of fluid pressure.
Also to directing the end of the web, which
has been stripped, into the path of the next
dryer without the web coming in contact
with any fixed surface.

My invention further relates to a fluid

doctor which is provided with means to.

direct a fluid under pressure in the form of
a jet, to remove the web from the rotating
drying drum or cylinder, without the web
coming in contact with the doctor, or the
doctor in contact with the drying drum or
cylinder.

My invention further relates to the com-
bination of such a fluid doctor and a vacu-

" um apparatus in which the doctor and the

30

35

45

" 50

heated drving drums or cylinders are
mounted. In such a combination an easily
condensable fluid, as steam, is used to form
the jet for stripping the web from the dry-
ing drum or cylinder, and also from one or
more endless felts if desired.

My invention further relates to the fluid
doctor as a new article of manufacture,
which is preferably, though not necessarily,
used with a vacuum apparatus. When
used with exposed drying drums or cylin-
ders, another fluid will be used such as
heated air, as steam with exposed dryers
would render the atmosphere in the drying
room unbearable.

My invention further relates to.certain
steps, and combinations of steps, also to
"certain elements and combinations of ele-
ments, whereby the method or processes
herein described may be carried out, as well
as to certain details of comstruction, all of
which will be more fully hereinafter de-
‘seribed in the specification -and pointed out
in the claims. o
~ I have shown in the drawings, different
forms of apparatus which may be used to

" .carry out my improved method, but it is to

86

be distinctly understood that my. irvention

is not to be confined to the particular form
of apparatus, shown by way of illustration.

In the accompanying drawings the same
reference numerals refer to similar parts in
the several figures.

Tig. 1 is a vertical section on an enlarged
scale of my improved doctor shown in con-
nection with a rotating drying drum or cyl-
inder and web; ’

Fig. 2 is a vertical section through a vac-
uum apparatus showing three heated drying
drums or cylinders, a web and an endless
felt with which my doctor is adapted to co-
operate; ,

Fig. 8 is a fragmentary detail showing one

form of my docter which does not extend

entirely across the drums or cylinders;

Fig. 4 is a view similar to Fig. 3, but
showing the doctor extending substantially .
entirely across the drying drum or cylinder.

TFig. 5 is a diagrammatic view, on a
smaller scale, of a barometric condenser to
condense the steam' coming from the vacu-
um chamber. '

I will describe my invention as applied
to drying a wet web of paper as it comes
from the wet end of a paper machine. . It is
to be understood, however, that my inven-
tion is adapted to drying webs of woven fab-
rics or other material coming from bleach-
ing or dyeing vats or otherwise treated by a
liquid of some description.

In the commercial practice of drying a
web of paper coming from the wet end of a
paper machine, usually at high speed, the, 90
web is passed around a great number of
steam heated drying drums or cylinders
mounted in a drying room and opened to
the atmosphere.” Frequently these drying
drums or cylinders will be as many as forty
{40) to one hundred (100). To insure the
web passing from one drying drum or cyl-
juder to the next one of the series, so as to -
be progressively dried in the atmosphere,

80
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it is customary to have scrapers which rest 100

upon the drums or dryers and which scrape
off the web from the drying drums or cyl-
inders by contacting with them. These
scrapers are known in the art as “doctors”.

Resting upon’ the drying drum or cylinder 108

they rapidly wear out and need replace-
ment; -besides they wear more or less the
surface of the drying drum or cylinder and
have a tendency to form an uneven surface

"on the cylinders. In addition to these seri- 110

60

a5

70

75

85



10

15

20

25

“ous objections the doctors cause the material,

as for example, paper, to wrinkle or crinkle
which is also a serious matter in the manu-
facture of paper. These doctors direct the
web of paper by the web contacting with
them, so that the web will be brought into
the bite of the next drying drum or cyl-
inder. I am aware that it has been pro-
posed to use with an ordinary form of
scraping doctor resting upon the drum or
cylinder, a jet of air, or in some cases two
jets of air, to direct the web to the next
succeeding drying drum or cylinder after
it has been scraped from the drum or cyl-
inder by the scraping doctor.

By my invention my doctor 1, Fig. 1,.

has a toe 2 and a heel 3. The center por-
tion of the doctor is hollow at 4 to fit the
pipe 5. From the hollow portion 4 to the
toe 2 I provide a passage 6 which ends
in a port 7 near the very end of the toe.
In operation the drying drum or cylinder
8 is rotated under the toe 2 in the direction
of the arrow, Fig. 1. Fluid under pressure
is fed through the pipe 5 and into the pas-
sage 6. This fluid will escape at the port
7 in the form of a jet 9, which will strip

. the web 10 from the drying drum or cyl-
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inder 8 and cause it to move in the direc-
tion of the arrow and into the path of the
next succeeding drying drum or cylinder.
A portion of the fluid under pressure will
back up and form a cushion 11 between the
toe 2 and the drying drum or cylinder
8; so that in operation the doctor 1 will
not contact with the drying drum or cyl-
inder, butt will be separated from it by a
thiv film or cushion of fluid.

Preferably, though not necessarily, I pro-
vide my doctor with one or more other pas-
sages 12, 13 and 14, ending in ports 15, 16
and 17, so that each one of these ports will
form jets 18, 18, which will impinge upon
the web 10, keep it from contacting with
the doctor 1 and direct it generally in the

-direction of the next succeeding drying

drum or cylinder. : :

My doctor may extend substantially across
the width of the drying drum or cylinder
8 as shown in.Fig. 4, or it may be made
of less width than the cylinder 8, in which
case I preferably use two such doctors as
shown in Fig. 8. In this latter form the
doctor will feed through a ribbon in thread-
ing, or rethreading the dryers, whereas in
the preferred form shown in Fig. 4, the
entire width of the web may be threaded
through the machine at once without first
threading a ribbon asisthe common practice.

So far as I am aware no doctors or
scrapers have ever been used to successfully
strip 'a web of paper from endless felts.
A doctor which rested upon the felt would
not only wear out the felt but the moment
that the toe of the doctor came into en-
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gagement with the joint connecting the two
ends of the felt, the doctor would cut and
ruin the felt. These felts are comparatively
expensive and under the most favorable con-
ditions their life is comparatively short. ,

By my invention I can use my doctor with
an endless felt and strip the web of paper
from the felt by means of the jet of fluid
issuing from the toe of my doctor, the doc-
tor not contacting with the felt.

My invention, so far described, is adapted
for universal application on any drying
drums or cylinders and with any end-
less felts, including such drying drums
and felts as are now in use on dryers
open to the atmosphere. On such open dry-
ers I would use air, or preferably heated air,
as the operating fluid to pass through my
doctor to form the jets 9 and 18. It will

not be feasible for example to use steam as °

the escaping steam from these jets would
render the atmosphere of the drying room
unbearable. When heated air is used, the
air serves also to assist in drying the web 10.

My invention is also adapted for drying

a web of paper, or similar material, in a

vacuum drying apparatus.

I have shown such a structure in Fig.
2 in which 19 is a portion of the vacuum
chamber. The pipe 20 is connected to any
suitable form of vacnum apparatus.

Within the vacuum chamber 19 - are
mounted the drying drums or cylinders 21,
22 and 23 over which the web 10 is fed.
To assist the web passing through the
vacuum chamber I preferably employ two
endless felts 24 and 25, respectively. The

- lower felt 25 passes, with the web 10, around
-the drying drum or cylinder 21, thence over

the guide roller 26 and over the drum or
drying cylinder 23. The upper felt 25 pass-
es over the guide roller 27, then over the
drying drum or cylinder 22 and around
the guide roller 28.

To insure the web 1 taking its proper
course through the vacuum chamber and
over the drying drum or cylinders, I use
my doctors 1 to strip the web from the
drying drums and also, though not neces-
sarily, from the endless felts,

*When my doctors are used in a vacuum
apparatus where I preferably employ them,
the fluid to form the jets 9 and 18 must be
of some medium which will not injuriously
affect the vacuum in the chamber 19. One
such medium, which I preferably employ
is steam. Whatever fluid is used it must be
one which is easily condensable, The steam
serves to heat up the vacuum chamber 19
and is readily condensed after passing out
through the pipe 20 by any suitable con-

“denser 30. By using steam in my doctors

nounted .in the vacuum chamber 19, the
team assists in drying the web. Should
he web break in the machine, this steam
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vwill cause the end of the. Br‘dken web to

instantly dry and become firm so that it
can be threaded through the machine. This
firm dry end can be more -easily -threaded

through. the machine than can a limp wet,

end of the web. - .

The first doctor 1 will strip the web 10
from the endless felt 24. The second doc-
tor will strip the web 10 from the drying
drum or cylinder 22 and the-third doctor

- will strip the web from the felt 25.

15

The ordinary steam pressure in exposed’

drying drums or cylinders is 5.3 lbs."gage
pressure,.and has a temperature of “about
998° F. Preferably I maintain a 28 inch
vacuum in the vacuum chamber 19. At this

" temperature the water in the web 10 will
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boil at 100° F. Tt will therefore be seen
that there is a temperature difference of
128° F. which will immediately dry the
end of the paper and make it strong and
easy to thread through the machine. -

When the steam of about 5.3 lbs. gage
pressure is fed through the doctor 1 into a
vacuum of about 28 inches in the vacuum
chamber 19, the steam will have the force

of the steam pressure in the pipe 5, namely

5.3 1bs., plus the pressure due to the vacuum
of 28 inches, or about 14 lbs. additional,
making roughly a total pressure of approxi-
mately 19.3 lbs. It will therefore be seen
that not only will the jets 9 and 18 issuing
from the steam doctor have a difference of
198° F. over the boiling point of the water
in the web 10, but these jets will also have
approximately 19.3 Ibs. pressure.

My steam doctor, therefore not only strips -
the web 10 from the drying cylinder, but

also dries it so as to malke it easier to thread
through the machine. .

My doctor can be used to strip the web
from one or both of the felts 24, 25 for
the doctor never touches the felt and con-
sequently will not engage with the joint
in.the felt where the two ends are connected

The steam for the doctors may be turned
on only when the machine is originally
threaded, or when it is desired to rethread
it after it breaks or “broke”, or I may leave
the steam turned on slightly all the time,

* 50 that in case the web does break from any
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unforeseen reason, as it will do at times,
my steam doctors will automatically feed
the web through the machine without any
delay, or the machine becoming foul.

It will be noted-that the escape of steam
from my steam doctors does not heat up the
temperature of .the drying room, but on the
contrary passes off through the pipe 20 and
is condensed by a barometric, or eductor
type or other condenser 30 with practically
no expense, as such condensers operate
through an abundance of cold water which
is always to be found adjacent to a paper

mill for such mills are usually mounted on
the banks of a stream. = . _
" My method as'applied to drying a web in

‘a vacuum chamber possesses many advan-

tages not, present in processes heretofore used
for many years in the drying of paper. ’
- The evaporation process, which is char-
acteristic of the so-called loft drying of pa-
per, has many fully recognized disadvan-
tages; and yet it is used today and has been
in use for many years. In this method the
wet paper is taken from the paper machine,

drying room where it is subjected to hot air
at about 180° F. for about 48 hours, and

_when. dry, each sheet is separately calen-

dered. Although possessing the advantage
of drying at a comparatively low tempera-
ture, whereby the moisture is slowly evapo-
rated, loft drying is obviously.very ineffi-
cient and costly, because it requires many
separate manipulations, is extremely slow,
uses extensive floor space and wastes heat.
The process which is employed in the ordi-
nary paper machine in common use, is like-
wise subject to many disadvantages. In such
machine, the wet paper as it comes from the
paper, machine; is passed over many revolv-
ing cylinders, heated internally by steam to
sufficlently high degree of heat, to raise the
temperature of the water in the paper to

0
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_cut into sheets, hung on poles, carried to the -
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219° F., the atmospheric boiling point of .

water. It is customary to supply the drying
cylinders with steam at approximately 5.3
pounds gauge pressure, at which the steam
has a temperature of 228° F., giving a differ-
ence of temperature (228°—212°) of only
t6° F. With this slight difference of tem-
perature the transfer of heat is extremely
slow, and hence it is necessary to employ
many drying cylinders, in board machines
often one hundred, and in news print ma-
chines, forty or more.

Also due to convection and conduction-

losses, as well as those incident to leaks in
the piping system and other inefficiencies,
the heat actually required for atmospheric
drying of a ton of wet paper, is very much
in excess of the theoretical requirement.
The thermal efficiency of atmospheric dry-
ing by steam heated cylinders is therefore
very low. Furthermore, the steam produced
from boiling the water out of the paper, is
driven off into the operating room, and
although fans and exhausters are employed,
at large expense for power and maintenance,
the room atmosphere is so constantly satu-
rated with moisture as to rust and ulti-
mately destroy all iron and steel materials,
and produces an exceedingly disagreeable

and unhealthy atmosphere in which to.

work. It is well known that the minimum
temperature 212°, the atmospheric bailing
point of water, is positively injurious to, and

results in oxidizing, the fibres of the paper,
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the strength of which is vastly improved
when the paper is dried at lower tempera-
tures, as in loft drying. . This atmospheric
drying process requires large initial cost for
cylinders, felts, and other necessary equip-

ment, and extensive floor space, and results

in the consumption of large amounts of
power, and great cost for operation, main-
tenance and repairs. :

In my improved vacuum drying method
I contemplate maintaining within the cham-
ber a vacuum of about 28" of mercury. in
which water boils at 100° F., and supplying
the drying cylinders with steam at 5.3
pounds gange pressure, producing a temper-
ature of 228° . The temperature differ-
ence between the temperature of the steam
in the cylinders and that of the paper, is
therefore, 128° F. in my vacuum method, or
8 times greater (16° I*.>(8=128° F.) than
the temperature difference jn atmospheric
drying. In my improved method the paper
dries approximately 8 times faster than in
atmospheric drying, and I require only about
one-eighth the number of drying cylinders
to dry paper at the same rate of speed. I
am able to dry paper with 5 cylinders in the
same time required of 40 cylinders drying at
atmospheric pressure, resulting in great
economies in cost of the machine, floor space
and of necessary piping, felts, auxiliary
equipment, and particularly in power and
maintenance charges.

The thermal efficiency of my vacuum meth-
od is very much greater than that ‘of the
atmospheric cylinder drying heretofore in
universal use for drying paper. Theoreti-
cally, it requires about 5287 pounds of steam
to dry one ton of paper at atmospheric pres-
sure, but to compensate for convection and
conduction losses, and those due to leaks in
the piping system, and other inefficiencies.
it has been shown in practice that about
10,600 pounds are required.

In my method using a vacuum of about
28”7, the convection, conduction and piping
losses are exceedingly small and the total
steam required to dry a ton of paper by my
method is approximately 5200 pounds.

It is an established fact that paper dried
at low temperatures is much stronger than
when it is dried at the high temperatures
used in paper machine atmospheric drying.

Paper dried in a vacuum of 28"/, or at a .

temperature of about 100° TF., as in my
method, is very much stronger than paper
dried at atmospheric pressure; when the
steam in the driers is at 228° ¥. 'When pa-
per is dried by my method, therefore, a
cheaper furnish or stock can be used and
still produce a paper equal in strength to
atmospheric dried paper, in which a higher
grade furnish or stock is used. In making
newsprint paper, I am able to dispense with
a considerable portion of the more expen-
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sive sulphite pulp, as this can be replaced
with the cheaper ground wood pulp. By my
method I also reduce the number of breaks
in the web as it passes over the cylinder.
‘Some of the modern open air dryers are
equipped with a blower system by which air,
either heated or not, is blown through the
dryer section, which will lower the tempera-
ture at which the water is evaporated from
the paper much below 212° F. and may, in
some cases, reduce the temperature of evapo-
ration as low as 180° F. or lower. .
Furthermore, in my method there is a
great saving of heat or steam because the
process is carried on in a vacuuin chamber
which acts on the principle of a thermos

(i

“bottle, and the steam and vapors driven out

of the wet paper are caught in the closed
vacuum chamber, and conducted away to the
condenser. The operating room is free from
steam, humidity and heat, and fans, and ex-
hausters are dispensed with. In. the use of
my method the apparatus is at all times op-
erating under definite humidity, the control
of the drying can be closely standardized,
and the moisture content in the paper care-
fully regulated.

The vacuum apparatus, and the method of
feeding a web into and out of the vacuum
chamber 19 is more particularly "desecribed 95
and- claimed in my companion application,
case dJ, filed herewith, Ser. No. 384,212 filed
May 25, 1920. ’ ‘

aving thus described this

20

invention in-

connection. with. illustrative embodiments 100

thereof, to the details of which I do not de-
sire to be limited, what is claimed as new
and what is desired to secure by Letters
Patent is set forth in the appended claims.

What I claim is:—

1. The method of drying a web of paper
or similar material in a vacuum consisting
in passing the web over drying drums or
cylinders and in stripping the web from the
drying
readily condensable fluid and condensing
said fluid. ‘

2. The method of drying a web of paper
or similar material in a vacuum consisting
in passing the web over drying drums or 116
cylinders and in stripping the web from the
endless felts by means of a readily condensa-
ble fluid and condensing said fluid.

3. The method of stripping a web of paper
or similar material from drying drums or 120
cylinders mounted in a vacuum chamber con-
sisting of introducing a jet of a heated and
readily condensable fluid between the web
and the drum or cylinder. ‘

4. The method of drying a web of paper
or similar material in a vacuum consisting
in passing the web over drying drums or
cylinders and in stripping the web from the
drying drum or cylinder by means of a steam
jet and condensing said fluid. 130
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5. The method of drying a web of paper
or similar material in a vacuum consisting
in passing the web over drying drums or
cylinders in contact with endless felts and
in stripping the web from the.endless felts
by means of a steam jet and condensing said
fluid. ‘

6. A new article of manufacture compris-
ing a doctor for paper or similar dryers,
said doctor having a toe and .a -passage in

the doctor to the toe to permit fluid under”

pressure escaping from the toe in the form
of a jet tostrip the web from the dryers or
felts without the doctor touching the said
dryers or felts. : ,

7. A new article of manufacture.compris-
ing a doctor for paper or similar dryers, said
doctor having a toe and a passage in the
doctor to the toe to permit fluid under pres-
sure escaping from the toe in the form of a
jet to strip the :web from the dryers or felts
without the doctor touching the said dryers
or felts, said doctor being provided with one
or more other ports to permit fluid under
pressure to direct the web after it has been
stripped from the dryer or felt. -

8. A mew article of manufacture compris-
ing a doctor having a toe and a heel portion

both the toe and heel portions being pro-

S

vided with ports for the passage of fluid
under pressure. - -

9. The combination in a vacuum dryin
apparatus of a vacuum chamber provide%
with one or-more drying drums or cylinders,
one or more doctors mounted in said vacuum’
chamber adjacent to the drums or cylinders
but not touching the same, said doctors being
provided. with ports for the passage of a
condensable fluid under pressure.

10. The combination in a vacuum drying
apparatus of a vacuum chamber provided
with one or more drying drums or cylinders
and endless felts, one or more doctors mount-
ed in said vacuum chamber adjacent to the
drums or cylinders and endless felts, but not
touching the same, said doctors being pro-
vidéd with ports for the passage of a con-
densable fluid under pressure. :

11. The method of stripping and drying
material from drying drums, cylinders or

felts consisting in introducing a jet of a

heated and condensible fluid between the
material and the. drums, cylinders or felts, to
strip the material from the drums, cylinders:
or felts; and at the same time causing other
jets of heated and condensable fluid to im-
pinge upon the material to direct its travel.

OGDEN MINTON.
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