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UNITED STATES

PATENT OFFICE.

JOEN E. ALEXANDER, OF PORT EDWARDS, WISCONSIN.

DRIER FOR PAR:

1,330,366.

Application filed Wovember 2¢, 1917,

To atl whom it may concern:

Be it known that I, Joun ¥. Araxanper,
a citizen of the United States, and a resident
of the village of Port Edw u’dsy iy the
county of Wood and Btate of Wisconsin,
have invented certain new and useful fm-
provements in Driers for Paper- Making
Machines; and T do hereby declare that tnc
wllowmg is a full, clear, and exact descrip-
tion of the same, reference being had to the
accompanying drawings, and to the nuwmer-
als of I'e‘fu ence marked thereon, which form
a part of this specification.

The preheater disclosed in this case is
claimed in my application for patent for
“ Device for preheating air for use in paper-
making machines,” filed Novermber 26, 1917,
Serial No. 204,087,

In the various types of paper-making ma-
chines at present in use the drying of the
paper web is accomplished by means of
steam heated cylinders or rolls which are
not nclosed, and consequently in the process
of drying the web the steam, generated by
the heated rolls drawing the moisture out of
the web, is allowed to be absorbed 1 by the
air in the room wherein the machine is as-

sembied thus increasing the humidity of the

air in the reom and therebv tending to pre-
vent the web from properly drymg out in
its progress through the machine.

This invention relates to a paper-making
machine wherein an inclosed drier unit is
employed having electrically heated heati
elements dispos sed therein in superiposed
relation zmd agsociated with a plurality of
web carrying wire belts of varying mesh to
permit (h'vrw. of the web durmp its Lm“m vd
and circuitous DASKRZe ﬂll(‘uﬂh the d ng
umm whereby air entering said drying umt
is heated by said el ctucal be ting elements
md is drawn out of said drying unit by sue-
tion through a pred etermined p%saw e, there-
by Lh()} oughly dx ving the web and changing
the air in U\e drying unit thus preventing
the air, which becomes gaturs Lted with the
moisture drawn from said web, from hindex-
ing the drying process.

Tt is an cbject of this invention to con-
struct an inclosed electrically heated drying
unit for paper-making machines and similar
devices.

Ancther object of thiz invention is the
construetion of a dr,vmh unit for paper-mal-
ing machines, said drying unit having elee-

e
ed

trically heated heating elements superim-

Specification of Letters Patent.

JLING MACHINES.

Patented Feb. 18, 1920,
Serial No. 204,085.

posed therein for the purpose of drying a
web which is carried by belts of varying
wire mesh upwardly between said heating
elements and out of the upper portion of
the drying unit.

A further object of the invention is the
production of a dryer for paper-making ma-
chines wherein o paper web is dried by car-

‘rying the same upwardly through a wind-

ing path and through a current of heated
air moving through the drier in a direction
opposite- to the direction of travel of said
web.

¥t is furthermore an
tion to provide a drier unit for paper mak-
ing machines, wherein & web to be dried is
conducted thioug,h a heated winding pas-
sage between wire beits of different mesh
and between rolls which act as presses.

Another ob}evt of the invention is the
equipping of a paper-making machine with
a drying unit through which air is drawn
by sietion and heated by electrical heaters
for the purpose of drying a web during its
travel in a_ circuitous passage between said
heaters and through said unit.

It 15 an mlpmtmt object of the invention
to provide an electrically heated drier for
use in paper-making machines and similar
devices, simple and of effective construction
whereby a Web 18 -conducted through a cir-
cuitous passage and thoroughly dlled by
means of a heated current of alr moving in a
direction opposite to that of the web and
foﬂowmn a, predetermined passage formed
by bafle phies secured within said drier.

_ Another important ob}eci of the invention

the construction of a paper-making ma-
\hwe drier comprising & casing a Ld‘mterl to
permit a web to be carried therethrough
between & series of superimuposed be]_ts,
presser rolls, heaters and baflle plates for
the purpese of t]wlouo}lly drying the web
before the : same is passed between the cal-
ender rolls of the paper-making machine.

Other
this invention will be evident from the dis-
cb"ures in the drawings and specification.

he invention (in a preferred form) is
il Istrxted in the drawings and hereinafter
more fullv described.

On the drawings:

Figore 1 is a s1de elevational view of a
drier unit and an air supply mechanism of
a paper-making machine, said drier unit
embodying the principles of this invention.

object of this inven-

s
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2.

Fig. 2 is a top plan view thereof.

Fig. 8 is an enlarged section taken on line
3—3 of Fig. 2, showing the interior mecha-
nisms of the drier unit.

Fig. 4 is a section taken on line 4—4 of
Fig. 3, with parts shown in elevation.

Fig. 5 is an enlarged fragmentary detail
view taken on line 5—5 of Fig. 4, with parts
broken away.

Fig. 6 is a section taken on line 6—6 of
Fig. 3.

Fig. 7 is a fragmentary detail section
taken on line 7—7 of Fig. 5. .

Fig. 8 is an enlarged detail section taken
on line 8—8 of Fig. 5.

Fig. 9 is an enlarged {fragmentary detail
view taken on line 9—9 of Fig. 4, with parts
omitted.

Tig. 10 is a fragmentary section taken on
line 10—10 of Fig. 8, with the web omitted.

Fig. 11 is a fragmentary detail view taken
on line 11—11 of Fig. 3, showing the lower-
most belt.

Fig. 12 is a fragmentary detail view taken
on line 12-—12 of Fig. 8.

Fig. 13 is a fragmentary detail view taken
on line 13—13 of TFig. 3.

Fig. 14 is a fragmentary detail view taken
on line 14—14 of Fig. 8.

Fig. 15 isa fragmentary detail view taken
on line 15—15 of Fig. 3, showing the upper-
most belt.

Fig. 16 is a detail wiring diagram of the
upper and lower coils of one of the electri-
cal heating units, showing the switches for
regulating the degree of heat.

Fig. 17 is an enlarged detail section taken
on line 17—17 of Fig. 2, with parts shown
in elevation,

Fig. 18 is a section taken on line 18—18
of Fig. 17, with the walls shown in section
to show certain of the pipes and the inlet
valves in elevation.

As shown on the drawings: -

The reference numeral 1, designates a
floor or foundation npon which are securely
mounted parts of a paper-making machine
embodying the prineiples of this nvention,
and comprising a drier unit, an air intake
device for heating air by the exhaust from
said drier unit before said air is admitted
into said drier unit, a suction pump 2, con-
nected with the drier unit by means of a
pipe 3, and connected with the air intake
device by a pipe 4. Air from the air intake
device is permitted to enter the drier unit
through a feed pipe 5, one end of which is
attached to the upper portion of the air in-

“take device and the other end of which is

60

65

connected to an air intake elbow 6, or main
outside air intake leading into the upper
portion of a box or casing 7, of the drier
unit. ‘ .

The drier unit, the suction pump and
the air intake device are adapted to be used

1,330,366

in combination with paper-making machines
and other similar Fourdrinier devices, said
drier unit replacing the steam heated drying
cylinders which ordinarily form a part of
paper-making machines The drier unit is
connected in position between the Fourdri-
nier and the calender rolls (not shown) of
the paper-making machines as hereinafter
movre clearly described.

The drier unit which embodies the prin- 75
ciples of this invention comprises the box
or casing 7, which is provided with an aiv
intake aperture near the upper portion of
one end thereof through which the intale
elbow 6, projects. The other end of the
casing 7, 1s provided with an air outlet or
exhaust aperture into which one end of the
outlet pipe 3, projects. Each end of the cas-
ing 7, is also provided with a plurality of
conveniently spaced manholes or openings
fitted with removable doors 8, to perinit ne-
cess to the mechanisms within the casing
7, for the purpose of cleaning or adjusting
said mechanisms. The casing 7, is provided
with an inner wall or lining 9, made of any
stitable non-conducting material adapted to
prevent the radiation of heat. Mounted
upen the easing 7, and projecting there-
In at a point near the inner end of the
2ir inlet elbow 6, is a thermometer 10, pro-
vided with a suitable dial to permit read-
ing of the same. A similar thermometer
10, is mouxrted on the other end of the cags-
ing 7, above the exhaust pipe 8, and also
projects into said casing. Said thermonie-
ters afford a ready means for indicating the
temperature of the incoming and outgoing
air in the drier casing.

Securely mounted upon the exterior of
each side of the casing 7, and near cach end
thereof is a vertically disposed apertured
bearing bar or upright 11, and also securely
mounted upon the exterior of each side of
the casing 7. between the bearing harvs 11,
and spaced from one another are two ver-
tically disposed apertured bearing bays or
uprights 12, for a purpese hereinafter de-
scribed.  Disposed laterally within the cas-
ing 7, in parallel relation one above the
other and near the exhaust end of caid cas-
ing are a plurality of large rotatable belt
rollers numbered 13, 14, 15, 16 and 17, re-
spectively, and having the shafts thereof
projecting through suitable openings for
the purpose provided in the side walls of the
casing and registering with the apertures
in two of the oppositely disposed bearing
bars 11. Transversely monnted within the
casing 7, near the air intake 'end thereof are
a plurality of votatable belt rollers 18, 19 1:
20, 21 and 22, digposed parallel to and
arranged in superimposed relation one above
the other and opposite the respective rollers
15, 14, 15, 16, and 17. The rollers 18
to 22, inclusive, have the shafts thercof 130
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projecting throuech suitable apertures in
the side walls of the casing 7, and bearing
in the apertures of two of the bearing bars
11, at the air intake end of the casing. The
belt rollers 13 and 14, are separated from
one another, as are also the rollers 18 and
19, and rotatably mounted: between the
rollers 18 and 19, with the shaft ends there-
of journaled in the respective bearing bars
11, is 4 transversely disposed belt roller 23.
The respective rvollers 13 to 23, inclusive,
may be made of metal or any other suitable
material, and are arranged as above de-
scribed and as clearly shown in Fig. 3.
Arranged in parallel relation to one an-
other within the casing 7, and disposed in
two vertical rows are a plurality of trans-
versely mounted guide rells 24, the ends of
which are reduced and project through suit-
able apertures in the side walls of the cas-
ing 7, and are rotatably journaled in the
apertures of the respective bearing bars 12;
said guide rolls are arranged in pairs as
shown in Fig. 3, with the exception of the
lowermost roll in each of the rows.
Projecting through a suitable slot or
opening 23, in the end wall at the exhaust end
of the casing, is a portion of & continuous
feed belt 26, made of very fine wire mesh
or other suitable material. Said belt 26, is
conducted over the roller 18, and between
the guide rolls 24, of two pairs of said
rolls, and then is trained arcund the voller
18, over the two lowermost guide rolls 24,
and contacting the roller 13, passes out of
the casing 7, through a suitable slot or
opening 27. The feed belt 26, has the outer
portion thereof associated with the pulp
mixing parts of the paper-making machine
and is disposed below the feed apron of the
machine {(not shown) thereby permitting
pulp which is to be formed into paper to
be deposited upon the feed Dbelt 28, in the
form of a web 28, to be dried by the drier
unit as hereinafter described. Trained
around the rollers 14, 19 and 28, and between
certain of the guide rolls 24, is a continuous
belt 29, made of wire or cther snitable ma-
terial, the mesh of which is slightly larger
or coarser than that of the feed belt 26. En-
gaged around the rollers 15 and 20, and con-
ducted between certain of the guide rolils
24, 1s another continuous belt 30, also made
of wire or other suitable material and of a
mesh which is coarser than that of the belt
29. Disposed arouad the rollers 16 and 21,
and between certain of the guide rolls 24,
is a continuous belt 31, made of wire or other
suitable material the mesh of which is
coarser than that of the belt 30. Trained
around the uppermost rollers 17 and 22, is
another continucus belt 82, also made of
wire or other suitable material the mesh of
which is coarser than that of the belt 31.
Tt will be noted that the various belts are

2

of a different wire mesh grading from a very
fine mesh at the bottom of the casing to a
coarse or open mmesh at the top of the casing
as shown in detail in Figs. 11 to 15, inclu-
sive.

Securely mounted within the casing 7, are
a plurality of wvertical supporting bars 33,
disposed Dbetween the sets of superimposed
rollers. Rigidly secured to said support-
ing bars and to the interior of the casing 7,
are a plurality of longitudinally disposed
horizontal baffle plates 34, one of which is
mounted between each of the following sets
of rollers 14—19, 1520, 16—21 and 17—22.
Also secured upon the inner surfaces of
the end walls of the casing 7, ave a plurality
of horizontal smaller baffle plates 85, ar-
ranged in staggered relation with respect to
one another on said end walls as clearly
shown in Fig. 3, one of said smaller
baffle plates 35, being disposed between the
respective end walls and each of the rollers
14, 16, 20 and 22, in the planes of the re-
spective larger baffle plates 34, thus dividing:
the interior of the casing into a plurality of
compartments connected with one another to
form a continuous passage or channel for
the passage of air through the drier unit.

Mounted horizontally in superimposed re-
lation with respect to one another within
the casing 7, and rigidly secured to the sup-
porting bars 83, are a plurality of electrical
heating elements or units each comprising
a pair of oppositely disposed T-bars 36,
which are rigidly secured upon the support-
ing bars 83, with the stem of the T-bars hori-
zontally disposed and directed inwardly to-
ward one another. Secured upon the upper
and under sides of the stem of each of the
heating element T-bars 36, are a plurality of
insulating blocks 87, the number of insulat-
ing blocks 87, on the upper side of the ve-
spective T-bar stems being twice that of the
number secured to the under side of said
stems. Connected back and forth between
the oppositely disposed upper insulating
blocks 87, of each of the heating elements is
2 wire element 88, provided with terminals
39 and 40, while connected back and forth
between the oppositely disposed under or
lower insulating block 37, of each of the
heating elements is a wire element 41, hav-
ing half the numbesr of turns or loops con-
tained in the upper wire element. Ifach of
said lower wirve clements 41, is provided
with terminals 42 and 43, as shown in the
wiring diagram of Tig. 16. The main elec-
tric circuit wires are designated by the refer-
ence numerals 44 and 45, and connected in
parallel thercacross ave switches 46, one for
each of said wire elements 88 and 41. Said
gwitches 46, permit either one or both. of
said wire elements to be connected in the
main electrical circuit as desired, thus pro-
viding a means for varying or regulating
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the heat radiated by said heating elements
within the drier unit. The terminal ends of
the wires of the various heating elements
may, of course, be run into any suitable type
of terminal box 464, in which the switches
46, and the terminals of the main circuilt
wires may also be located.

Securely mounted within the lower por-
tion of the casing 7, as shown in Fig. 8, is
a floor made of an upper layer 47, of metal
and a lower layer 48, of insulating material
for the purpose of preventing the radiation
of heat from said drier unit. Both ends of
the floor are inclined uwpwardly at an angle
with respect to the central portion of the
floor to afford a means for draining or ac-
cumulating any liquid or waste material
resulting from the operation of the drier
unit mechanisms.  Also rigidly mounted
within the casing 7, below the air exhaust
opening is a guide plate 49, adapted to pre-
vent the exhaust from leaving the casing
through the slots 25 and 27, through which
the feed belt 26, enters and leaves the drier
unit. As shown in Fig. 10, a slot 50, is
provided in the end wall of the casing 7,
below the air intake opening, to afford an
exit for the web 28, from the drier unit to
permit said web to be fed to the calender
rolls of the paper-making machine.

As shown in Figs. 1, 2, 17 and 18, the
pipe 4, having one end connected with the
suction pump 2, has the other end thereof
-connected up with one end of a pipe coil,
radiator or exhaust heater 51, disposed
within a casing or box 52, of the auxiliary
or air preheating intake device which is
rigidly mounted upon the fouundation or
floor 1, adjacent the suction pump 2. The
casing 52, has an opening 53, in the upper
end or top thereof for receiving the other
end of the feed pipe 5, connected therein.
The pipe coil 51, is continuous and may be
of any desired form, the other end thereof
connecting up with an exhaust pipe .54,
which projects through the casing 52. The
exhaust pipe 54, may be of any desired
length in order that the same may exhaust
into the atmosphere at a distance suffi-
ciently remote from the paper-making ma-
chine. As shown in Figs. 17 and 18, 1t will
be seen that the interior of the pipe coil 51,
disposed within the casing 52, of the air
intake device does not communicate with
the interior of said casing, but merely af-
fords a continuous passage through said
preheating unit for the exhaust from the
drier unit. An air intake or inlet pipe 55,
provided with a plurality of valves 56, is
connected up with the lower portion of the
casing 52, to afford an entrance for atmos-
pheric air. The valves 58, project into one
of the walls of the casing 52, near the lower
end thereof and are adapted to be operated
independently of one another to control the

1,330,366

flow of air into the preheating unit. The
casing 52, is provided with an insulating
lining 57, to prevent radiation of heat.

The belts and rollers within the drier
unit are operated by means of a motor 58,
disposed on the exterior of the casing 7. The
shaft of the motor has a worm 59, secured
thereon which meshes with a worm gear 60,
keyed on a vertical driving shaft 61, ro-
tatably mounted on one side of the: casing
7. Secured on the driving shaft 61, are a
plurality of bevel gears 62, cach of which
meshes with a bevel gear 63, one of which is
keyed or otherwise secured upon the pro-
jecting end of cach of the shafts of the
rollers 18 to 22, inclusive, thereby permit-
ting the drive from the motor to be trans-
mitted to the rollers, belts and rolls mount-
ed within the drier unit.

The operation is as follows:

When pulp in the form of a web is to be
dried in the drier unit embodying the prin-
ciples of this invention, the motor 58, is
started thereby transmitting a rotary mo-
tion to the belt rollers within the casing 7,
through the bevel gears 62, and 63, thus set-
ting the mechanisms within the drier unit
in operation. Pulp to be formed or made
into paper is run onto an apron of the
paper-making machine and is then de-
posited upon the feed belt 26, made of a fine
wire mesh or other suituble material. The
pulp deposited on the feed belt 26, before
entering the drier unit is formed into a
web 28, which requires drying during the
process in which the web is transformed
into paper. ITfor the purpose of drying the
web 28, the same is carried along in a con-
tinuous ribbon or tape form upon the feed
belt 26, into the drying unit casing 7, and
by opening the doors 8, the web 28, may be
properly threaded back and forth upwardly
around the belts 29, 80, 81 and 82, passing
between the respective belts, the electrical
heating elements, and between the guide
rolls 24, and finally passing out of the cas-
ing 7, through the slot 50, from where the
web 28, is conducted to the calender rolls
of the paper-making machine.

During the above operation atmospheric
air is admitted through the air intake pipe
55, and through the controlling valves 56,
which arve operatable independently of one
another to permit regulation of the amount
of air admitted into the device. By the
action of the suction pump 2, the air is
drawn through the casing 52, through the
pipe 5, and then through the drier unit.
The baflle plates 34 and 35, are so arranged
within the casing 7, so that the air enter-
ing at the top of the casing 7, through the
inlet elbow 6, will pass in between the elec-
trical heating element 38 and 41, down-
wardly in a continuous circuitous passage
and out through the outlet pipe 38, said air
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of course being heated during its passage
through the drier unit, thereby tending to
thoroughly dry the web 28, not only along
its edges, but evenly all the way through, the
wire mesh belts permitting the heated air
to come into contact with both surfaces of
the web, such contact being greater in the
upper part of the drier unit and gradually
decreasing toward the bottom due to the
graded arrangement of the wire mesh used
in the web carrying belts:

The heating elements which are prefer-
ably electrically heated are independent of
one another and may accordingly be reg-
ulated to obtain graduated temperatures
within the casing 7, if so desired. The air
which is used as the drying medium in the
drier unit is adapted to be heated by said
electrical heating elements, to a tempera-
ture, sufficient to draw the moisture out of
the web 28, which moisture mixes with the
hot air and forms steam. The suction pump
2, which may, of course, be operated by any
suitable source of power, acts to suck or
draw the steam out of the casing 7, through
the outlet pipe 8, the pump 2, and the pipe
4, and then force the exhaust steam and air
through the radiator pipes 51, and out
through the exhaust pipe 54. The passage
of the exhaust steam and air through the
radiator pipes 51, tends to.heat the same
thereby causing a preheating of the atmos-
pheric air in the preheating unit before said
air passes through the pipe 5, into the drier
unit. From the above description it will be
noted that use is made of the exhausted
heat units to preheat the atmospheric air
entering the paper-making machine before it
enters the casing 7, for further heating, and
that the constant drawing out of the steam
formed in the drier unit affords a circula-
tion of hot air through the circuitous pas-
sage in the drier unit which passage of air
moves in a direction opposite to the direc-
tion of motion of the web 28, and conse-
quently affords a ready means for drying
said web, rapidly and uniformly throughoeut.

It will of course be understood that any
suitable type of electric heating units may
be used in the drier unit other than the
form shown, and that felt or any other suit-
able material may be used in the conveyer
belts in place of wire mesh. Numerous
other details of construction may also be
varied through a wide range without depart-
ing from the principles of this invention,
and I therefore do not purpose limiting
the patent granted otherwise than necessi-
tated by the prior art.

I claim as my invention:

1. The combination with a paper-making
machine, of a drier unit connected therewith
comprising a casing, means of different
mesh therein for conducting a web to be
dried through a circuitous path in said cas-

1)

ing, and electric heaters within said casing
adapted to thoroughly dry said web during
its passage through said casing.

2. The combination with a paper-making
machine, of inclosed electrically heated drier
meang connected with said machine for dry-
ing a web to be made into paper, and means
connected with said drier means for -pre-
heating a drying medium before the same
enters said drier means.

3. The combination with a paper-making
machine, of inclosed electric heaters asso-
ciated therewith, and means for drawing air
between said heaters whereby said air is
heated and dries a web conducted through
said machine between said heaters.

4. The combination with a paper-making
machine, of an inclosed electrically heated
drier unit connected therewith, means con-
nected therewith for drawing air through
said drier unit, and auxiliary means con-
nected with said drier unit and with said
means for preheating air before the same en-
ters said drier unit for further heating to
dry a web conveyed through said drier unit.

5. A drier embracing a plurality of elec-
trical heaters adapted to be regulated inde-
pendently of one another for obtaining
graduated temperatures in the drier, and a
mechanism connected with said drier for
preheating air and causing a circulation of
said preheated air through said drier for
drying a paper web conveyed therethrough.

6. A drier comprising a casing, a plural-
ity of means of different mesh therein for
conveying a web therethrough, and heater
elements within said casing for drying said
web in its passage through said casing.

7. A paper-making machine drier unit
comprising a casing, movable means therein
for conveying a web upwardly through said
casing in a circuitous path, electric heaters
within said casing for heating the air there-
in to cause drying of said web in its passage
through said casing, and means within said
casing afferding a continuous -circuitous
path for the passage of air through said cas-
ng.

8. In a drier unit for a paper-making ma-
chine, a casing, a plurality of heater ele-
ments therein mounted in superimposed re-
lation with respect to one another, a plural-
ity of means within said casing for convey-
ing a web upwardly through a circuitous
path between said heater elements, and baflle
plates within said casing to afford a continu-
oug circuitous path in said casing for the
passage of air which is heated by said heater
elements to dry said web in its passage
through the casing.

9. A paper-making machine drier com-
prising a plurality of rigidly mounted
heater elements, means for regulating said
heater elements independently of each other
for obtaining graduated temperatures in
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said drier, and endless conveyers of differ-
ent mesh for conveying a web between said
elements in a circuitous path to uniformly
dry said web.

10. A paper-making machine drier unit
comprising a casing, a plurality of heaters
rigidly mounted therein in superimposed re-
lation, a plurality of continuous beits within
saild casing also mounted in superimposed
relation with respect to one another to afford
a means for conveying a web through said
casing in a circuitous path between said
heaters, guide means for said belts, a plural-
ity of baffle plates within said casing afford-
ing a continuous circuitous passage in said
casing, and means connected with said cas-
ing for.drawing air through said circuitous
passage between said heaters and around
said web to cause uniform drying of said
web in its passage through said casing.

11. In a drier unit of the class described,
a casing, a plurality of electric heaters
mounted therein independently of one an-
other, means permitting the use of any num-
ber or all of said heaters for regulating the
temperature in said casing, a plurality of
continuous belts within said casing each of
a different wire mesh, and means connected
with said casing for causing a circulation
of air therethrough to be heated by said
heaters to uniformly dry a web carried by
said belts in a circuitous path between said
heaters through said casing.

12. A paper-making machine drier unit
comprising a casing, heaters therein, a plu-
rality of rollers within said casing, belts

_engaged “thereon for carrying a web in
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a circuitous path through said casing,
means for rotating said rollers to operate
said belts, guide volls in said casing for said
belts, means within said casing to afford u
continuous circuitous passage therein, and
suction means connected with said casing
adapted to draw air through said passage
between said heaters in a direction opposite
to the direction of movement of said web to
dry said web in its passage through the cas-
ing.
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13. A drier unit of the class described em- -

bracing a casing, a plurality of heaters
mounted therein in superimposed relation to
one another, a plurality of belts of different
wire mesh movably mounted within said
casing in a graded superimposed relation to
one another with the belt of finest mesh
lowermost, means for drawing air through
said casing in a circuitous path between said
heaters to heat said air to dry a web carried
by said belts upwardly in a circuitous pas-
sage through said casing.

14. A drier unit embracing an insulated
casing, means for causing air to pass there-
through downwardly in a circuitous path,
means for heating said air, and means for
carrying a web through said casing up-
wardly in a circuitous path to permit said
heated air to dry said web.

In testimony whereof I have hereunto
subscribed my name in the presence of two
subscribing witnesses.

JOHN E. ALEXANDER.

Witnesses:

Earn M. Harpixg,
Cuaries W. Hirws, Jr.
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