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UNITED STATES

PATENT OFFICE.

FREDERIC PAYSON REED, OF BAST ORANGE, NEW JERSEY, AND CLARE NELSON, OF
BROOKLYN, NEW YORX, ASSIGNORS, BY MESNE ASSIGNMENTS, TO CHARLES C.

ORCTTT.

DRIER.

Applicetion filed March 30, 1921, Serial No. 456,857. Renewed July 28, 1922. Serial Wo. 577,738,

o all whom it may concern:

Be it known that we, Frevrric Paysox
Reep and Crare Nevzox, both citizens of the
United States; whose residences and post-
office addresses are 338 Springdale Avenue,
county of Kssex, East Orange, New Jersey,
and 45 South Elliott Street, Brooklyn, New
York, respectively, have inventedcertainnew
and useful Improvements in Driers; and we
tlo hereby declare the following to be a full,
clear, and exact description of the- inven-
tion, stich as will enable others skilled in the
art to which it appertains to make and use
the same.

Our invention is an improvement in driers,
and relates to that type of drier forming the
subject-matter of application No. 434231,
filed December 31, 1920, wherein a casing
is provided, having means for heating the
same, and having a foraminous support for
the web, moving with the web through the
casing, and helding the web in a predeter-
mined relation with respect to the heating
means.

With this type of heater, and with other
types now in use, the opposite faces of the
webh are subjected in alternation to a rela-
tively high temperatuve, which vaporizes
the moisture, and this vapor is condensed on
the face of the web remeote from the source
of heat, and on those portions of the web be-
yond such source. Thus the web during its
travel is subjected to periods of intense dry-
ing, nlternating with periods of cooling and
recondensation of vapor, and consequent re-
wetting of the web, conditions which ob-
vicusly do not conduce to uniferm drying
and perfect curing of the web.

An object of the present invenion is to
provide a drier, by means of which the weh
may be dried in air of a substantially uni-
form temperature and dryness, without
abriipt and vielent variations, whareby to
obtain & uniferm drying and euring of the
web at relatively low temy res.

A further object Is to provide means in
connectian with the drier for removing the
vapor Tormed; to_prevent recondensation on
the cooler portionguof the web, and for pre-
heating the air admitted fo the drier by
means of such vapor.
 Another object 1s to provids a heater unit
so constructed and arranged that both faces

of the web may be simultaneously subjected
to u drying action, by means of air, while
the vapor laden air is continuously with-
drawn from the heater. .

Another object is to provide an enclosing
casing for a battery of such heater units, so
arranged that the vapors evolved in thi dry-
ing of the web may be continuously “with-
drawn from the enclosing casing, and from
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the casings of the heater units,-and ¥resh

air supplied te the said casings, such air
being dried and preheated by the -vapor
-withdrawn, but out of contact therewith.
In the drawings:
Pigure 1 is a vertical section through a

36

battery of the heaters and their enclosing

asing,

Figures 2, 3, 4 und 5 are sections on the
lines 2—9, 3—3, 4--4 and 5—5, respectively,
of Figure 1, ‘

Figure 6 18 an enlarged detail section at
one end of one of the units,

Figure 7 is a section on the line 7—7 of
TFigure 6,

Figure 8 is a horizontal section at one end
of one of the units.

In the construction forming the subject-
matter of application No. 434,231, filed De-
cember 31, 1920, a form of heater is shown,
comprising an open top casing and pro-
vided with heating means, and with means
for guiding the web of puper in the open
top, so that the under side of the web is
subjected to the heated air within the casing.
With this arrangement. the opposite fyces
of the web are alternately subjected to alter-
nate drying and rewetting, that face of the
webh passing through the heater unit being
subjected to a velatively high temperature,
while the opposite fuce is subjected to the
cooler air ontside the unit. The vapors
formed in the dvying of the ‘web are re-
condensed on this .fuce of the web, and it
will he obvions that the -web as a whole is
subjected to altetnate drying and rewetting,
when a plirality of heating units is nsed,
conditions which are not conducive to the
best results,

In the present invention, the heater units

are elosed casings, having heating means,
avud having a passage for the web, and means
for guiding an sapporting the web, the
heating means being arranged at opposite
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faces of the web, so that both faces are sub-
jected to the same temperature, and means
1s - provided for-withdrawing the vapors
from the casing at ¢the opposite faces of the
web.  In order to insure a suitable supply
of fresh preheated air and to control such
supply, we encloge the battery of heater
units in an enclosing casing from which the
vapors are also withdtawn continuously,
and the ncoming air is preheated by such
vapors, out of contact therewith. Kach of
the heater units comprises a casing 1 of
suitable material. and of substantially vec-
tangular cross seetion, having heater units
2 arranged therein, the sald units in the
present mstanee being electrivally controlled.
The units ave arranged in two series, namely
a series near the top of the casing. and
a series near the Dottom, and any desived
number of units may he used in each series.
The nnits wre supported transversely of the
asing s shown, and the web 3 to be dried
passes between the series. At each end the
msing has a slot o opening indicated at
4 for the wely, and the web is supported by
endless belt 5 during its travel through the
casing, the satd belt being preferably of
foraminous material. of the character shewn
and deseribed in the above mentioned appli-
cation Tor patent. The endless belt is sup-
ported by guide vollers 6 within the
and by other rollers 7 outs’ le the casing, in
such manuer that the upper vun of the belt
extends Hdongitutinadly  of the casing in
arched  formation. The Tower run passes

casing,

~beneath the easing, and counter weighted

tension rollers & are arvanged beneath the
casing. for engaeing the lower run of the
belt, to tension the same,  The supporting
rollers 6 ave jouwrnaled fransversely of the
easing - the side walls heveoll and other
rollers 9 and 10 are arranged outside of the
casing, and heyvond the rollers T at each end
of the casing for guiding the web.

By providing heaters above amnd below
the web, both faces thereof are nniformly
dried, and in order to withdraw the vapor
laden air] to prevent recondensation, we ar-
range within the easing of each nnits nozzles
1 and 120 The nozzle 11 s in what may

be considered the upper compartment of the

casing. that is above the weh, while the noz-
zle 12 is in the Tower compartment, that is
below the web. These nozzies are connected
with branch pipes 13 froni a header 14 arv-
ranged at one end of the battery of units,
and commen to all the anits of the battery.
In the bottomr of the heater unit casing. we
arrange  perforated  pipes 15, extending
longitidinally of the casing near the side
wo s, and thi said pipes ave connected at
that end adjacent to the header 14 by a
cross-pipe 16, and this pipe in turn is con-
nected to the nozzle 12 by a pipe 17. The
nozzles 11 and 12 extend substantially the

o pipe 27 with n casing
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full width of the casing, and each nozzle is
connected to the adjacent branch 13, by
means of a separating device of the char-
acter shown and described in application
No. 434,231, filed December 31, 1920, and in-
dicated generally at 18. The separating de-
vice separates the condensate from the air,
the condensate belng earried away by drain
pipes 19, while the air passes into the
branches 13 and from thence to the header 7
14, The nozzles 11 and 12. and the pipes
15 remove the vapor laden air as fast as the
vapor forms, and fresh air flows into the
casings 1 through damper controlled open-
ings 20. To assist in guiding the web, and
to complete the closure between the upper
and lower compartinents, partly brought
about by the passage of the web, flanges or
ledges 21 extend inwardly from the side
walls of the casing, overlying at their inner
edges the adjacent edges of the web, In
practice that pertion of the casing which is
above the web is made separable from the
lower portion, as indicated in Figure 7, and
the flanges 21 ave on the lower portion, the %0
upper portion of the casing resting upon
the flanges. With this arrangement when
aceess is desired to the interior of the cas-
ing. the top portion thereo{ may be lifted.
Preferabiy each battery of units, as shown
in Figure 1. is within an enclosing casing 22,
of suitable size and shape. This casing has
a false bettom 23, and the bottom and the
false hottom have inlet openings 24 and 25
for air. the openings of the false bottom be-
ing staggered with rvespect to those of the
bottom.,  Within the compartment formed
bebween the false bottom and the casing bot-
tom, there is arranged a heating coil 26, over
which the air entering the enclosing casing
niist pass. The heater 26 is connected by
28 arvranged at the
top of the enclosing easing and at the end
adjacent to the header 4. The header
also communicates with this casing, and the
web 3 as it enters the enclosing casing passes
through this casing 28, As shown in Fig-
ure b, the web passes a little below the mid-
dle of the casiug, and flanges or ledges 29
extend imwardly from the side walls of the
casing. to engage beneath the side edges of
the web, to support the same, and to form -
with the web a clognre, dividing the casing
into upper and lower compartments™ The
header 14 and tlie pipe 27 communicate with
the Jower.compartment, and a pipe 30 ex-
tends from the upper compartment into the
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“enclosing casing, and to that wall remote

from the header 14, Here the pipe extends
outwardly alongside the end of the enclosing
asing, and at suitable intervals it is pro-
vided with nozzles 31. These nozzles have
their inlet openings adjacent to the web,
and between heater units.

As clearly shown in Figure 1 the web 130
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passes into the enclosing casing 22 through
the casing 28 above the topmost heater unit
of the battery, being guided by direction ele-
ments 32 and 33 in the form of rollers. The
rollers 33 are so arranged, that the web may
pass downwardly and through the topmost
heater unit. Direction elements 34 ave ar-
ranged at the opposite end of the unit, for
guiding the web downwardly and backward-
1y across the enclosing casing through rollers
33, which guide the web .into.the second
heater unit. This arrangément is followed
thronghout the battery; the web eventually
pzssing from the last nmitcont through a pas-
sage 34* in theyail of the enclosing casing,
and this*passage preferably has flap valves
35 for preventing eseape of air at the pas-

'sage.,

In the operation of the improved heater,
as the web travels through the-Héater units,
the moisture is vaporized, and the vapor is
withdrawn by means of the nozzies 11 and
12, Any -vapor in the enclosing casing is

also withdrawn by the nozzles 31, and such

rapor passes into thie casing 28. From thence
the vapor passes through the pipe 27 to the
heater 26. Air to replace that withdrawn
passes upwardly through the inlets 24 and
25 being heated in its passage by the heater,
26. A portion of this air passes through the
damper controlled openings 20 into the cas-
ings. Thus there is provided a constant cir-
culation of air through and over the heater
units, so that the vapor is carried away as
it is formed, being replaced continuously by
fresh dry preheated airf, and the vapor laden
air is utilized to heat the fresh air. In order

Ao permit dccess to the heater nnits for re-

pairs and the like, the enclosing casing 29
15 provided with doors 36 which are hinged
to the easing as indicated at 37 to swing into
open or closed position. The heater units
ave supported in any suitable manner, as for
instance by cross-bars 88, connected with
the englosing casing walls, and each unit has
a supporting frame 39 which rests upon
these cross-bars 38. TIn the form of drier
described, the opposite faces of the web are
uniformiy heated, and the evolved vapor is
removed as Tast as it is formed,

It will be understood that the flanges or
Tedges 29 do not extend to the outer end of
the casing 28, so that a space is provided on
each side of the web for permitting the vapor
to pass from above the web to below the same,

We clnim —

LA driér for paper or the like, compris-
ing a sertes of heater units through which
the web of paper to he dried is drawn, each
unit having means for heating the opposite
faces of the web, and means for withdeaw-
ing vapor Luden air from the units.

2: In combination with a heater unit com-
prising a closed casing having means for
heating the same, and a passage for permit-

ting the web to pass through the casing, of
an enclosing casmg for the unit, means for
withdrawing the vapor laden air from the
heater casing and the enclosing casing, a
heating coil throtgh which said vapor laden
air 1s passed, the enclosing casing having air
inlets adjacent to which the heater is ar-
ranged.

3. In combination with 2 heater unit com-
prising a closed casing having means for
heating the same, and a passage for permit-
ting the web to pass through the casing, of
an enclosing casing for the unit, the en-
closing casing having inlets for air, and

means for withdrawing the vapor laden air

from the casings and for heating the entes-
ing air therewith. "
4. A drier for paper or the like, compris-
Ing a series-of heater units through which
the web of paper to be dried is drawn, each
unit having means for heating the opposite
face of the web, and means for withdrawing
vapor laden air from the units, an enclosing

casing for the units, said casing having air-

inlets, and the withdrawing means for the
vapor laden air having means adjacent to
the air inlets of the enclosing casing for pre-
heating the entering air. '

5. A drier comprising a plurality of units,
each unit comprising a source of heat, and
means engaging one face of the web for
supporting and guiding the web in a pre-
determined relation with respect to the heat-
ing means, said units being arranged to he
engaged by the web in succession and with
the opposite faces of the web in alternation,
and means in connection with each unit for
heating the face of the web not engnged with
the gniding means.

6. A drier comprising a plurality of uniis.

each unit compvising a sotree of heat, and
means engaging one face of the web for sup-
porting and guiding the web in a predeter-
mined relution with respect to the heating
means, said units being arranged to be en-
gaged by the web in succession and with the
opposite faces of the web in alternation,
means in connection with each unit for heat-
ing the face of the web not engaged with the
guiding means, and other weans for remov-
ing the vapors as thay foim.
7. In s drier of the character s
series of
and guiding a web of paper \
units in succession, and means maintain-
ing a cirenlation of aiv throngh the units
whereby to facilitnte the drving of the weh
and to carry away the vapors.

8. In s drier of the character specified, a
series of heater units, arenclosing cdsing
for the units, means for supporting and
guiding a web of puper through the units in
suceession, and metns for meintaining a cir-
culation of air through the casings whereby
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carry away the vapors, and a heater for
the entering air controlled by the air with-
drawn from the casing.

9. In a drier of the charvacter specified, a
casing, means for supporting and guiding
a web of paper through the casing, means
for circulating air through the casing and
heating means within the casing, said means
being arranged on opposite sides of the web
to simultancously heat the air at opposite
faces of the web.

10. In « drier of the character specified, a
casing, means for supporting and guiding
a web of paper through the casing, heating
means within the casing, said means being
arranged on opposite sides of the web to si-
multancously dry the opposite faces thereof,
and means for withdrawing the vapors from
the casing as they ave formed.

11. Tu a dvier of the charaeter specified, a
casing. means for supporting and guiding &
weh of paper through the casing, heating

means within the easing, said means being.

arranged on opposite sides of the web te si-
multaneously dry the opposite faces there-
of, and means for maintaining a circulation

1,432,736

of air through the caxing whereby to fucili-
tate the drying of the web and to carry away
the vapor. ~

12. In a drying machine, a series of dvier
units, each comprising a casing having
means for guiding a weh of paper or the
like to he dried therethrough, means for
cireulating air through the easing of each
unit, and means within the casing for heat-

ing the air,

13. Tn a drying machine, a drier unit com-
prising a casing through which the web of
paper or the Jike to be dried passes, means
for cirenlating air throngh the casing, and
means within the casing for heating the air.

4. In a drving machine, a dvier unit com-
prising a casing through which the web of
paper or the like to be dried passes. means
for circulating air through the easing, means
within the easing for heating the air, and
means moving with the web for sapporting
and guiding the same.

In testimony whercot we aflix our sig-
natures. ’

FREDERIC PAYSON RELED.
CLARE NELSON.
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