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(UNEgg.) SATES |PATENT OFFICE 
FREDERC PAYSON REED, OF EAST ORANGE, NEW JERSEY, AND CLARE NELSON, OF 

3ROCKEYN, NEW YOR3x, ASSIGNORS, BY MIESNE ASSIGNIMENTS, TO CHARLEs c. 
ORCUIT. 

DRIER. 

Application filed tiarch 30, 1923, Serial No. 456,857. Renewed July 26, 1922. Serial No. 57,736, 

To all thom, it may concern: of the web may be simultaneously subjected 
Be it known that we, FREDERIC PAYSON to a drying action, by means of air, while 55 

REED and CLARENELSON, both citizens of the 
United States, whose residences and post 
office addresses are 338 Springdale Avenue, 
county of Essex, East Orange. New Jersey, 
and 45 South Elliott Street, Brooklyn, New 
York, respectively, have invented certain new 
and useful Improvements in Driers; and we 
do hereby declare the following to be a fuli, 
clear, and exact description of the inven 
tion, Stich as will enable others skilled in the 
art to \vhich it appertains to make and use 
the saine. 
Oul invention is an improvement in driers, 

and relates to that type of drier forming the 
subject-matter of application No. 43.i.231, 
filed December 31, 1920, wherein a casing 
is provided, having means for heating the 
Sane, and having a foraminous support for 
the web, moving with the web through the 
casing, and holding the web in a predeter 
mined relation with respect to the heating 

S. s 

With this type of heater, and with other 
types now in use. the opposite faces of the 
Wei) are subjected in alternation to a rela 
tively high &emperature, which vaporizes 
the moisture, and this vapor is condensed on 
the face of the web remote from the source 
of ineat, and on those portions of the web be 
yond stach source. Thus the web during its 
travel is subjected to periods of intense dry. 
ing, alternating with periods of cooling and 
recondensation of vapor, and consequent re 
wetting of the web, conditions which ob 
viously do not conduce to uniform drying 
and perfect curing of the web. 

... n object of the present invenioi is to 
provide a drier, by means of which the web 
inay be dried in air of a substantially uni 
for te: perature and dryness, without 
'rit and visient yariations, wherely to 
obtain a tini for in drying anti claring of the 
wei at 'elatively low tempe S. 
A frter lies, is to rvice eans in 

('finertion with the crier for rein oving the 
vajor firmed, to prevent recordensation a 
the coolier (): oiti ins-of-the web, and for pre 
heating the air admitted to the drier by 
means of slici vapor. 

Another object is to provide a heater unit 
so consti'icted and arranged that both faces 

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 the dry 
ing of the Web may be continuously with 
drawn from the enclosing casing, and from 

50 

the casings of the heater units, and fresh 
air supplied to the said casings, such air 
being dried and preheated by the vapor 

- withdrawn, but out of contact there with. 
In the drawings: 
Figure 1 is a vertical section through a 

battery of the heaters and their enclosing 
casing, 

ligares 2, 3, 4 and 5 are sections on the 
lines 2-2, 3-3, 4-4 and 5-5, respectively, 
of Figure 1, 

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

Figure 7 is a section on the line 7-7 of 
Figure 6, 
Figure 8 is a horizontal section at one end 

of one of the units. 
In the construction forming the subject 

mattei' of application No. 434.231, filed De 
cember 31, 1920, a for of heater is shown, comprising an open top casing and pro 
vided with heating means, and with means 
for guiding the web of paper 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 faces 
of the wei are alternately subjected to alter 
nate drying and rewetting. that face of the 
Web passing through the heater unit being 
subjected to a relatively high temperature, 
while tine opposite face is subjected to the 
cooler air outside the unit. The vapors 
formed in tihe drying of the web are re 
conciersed on this face of the web, and it 
will be givi?ts that the web as a whole is 
subjected to alternate drying and rewetting, 
when a iiirality of heating units is used, 
coinciitions which are not conducive to the 
it'st, results. 

in the present invention, the heater units 
are closed easings, having heating means, 
a', having a passage for the Web, and means 
for glitting an supporting the web, the 
heating means being a ri'anged at opposite 
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faces of the web, so that both faces are sub 
jected to the sane temperature, and means 
is provided for withdrawing the vapors 
from the easing it (the opposite faces of the 
wel). In order to insure a suitable supply 
of fresh preheated air and to control such 
supply, we enclose the battery of heater 
units in an enclosing casing from which the 
vapors are also withdrawn continuously, 
and the is colling air is releated by such 
apors, out of contact there with. Each of 
the heater units comprises a casing i of 
suitable material, and of substantially rec 
tangular cross section, having heater units 
2 arranged the rein, the said units in the 
present instance being electrically controlled. 
The units are arranged in two series, namely 
a series near the to) of the casing, and 
a series near the botton, and any desired 
number of units may be used in each series. 
The units are supported transversely of the 
casing as shown, and the vei) 3 to be dried 
passes between the series. At each end the 
'asing has a slot or opening indicated at 
4 for the Well, and the wel) is supported by 
endless belt 5 during its travel through the 
casing, the said belt being preferably of 
forainous material. of the character show a 
and described in the above neitioned appli 
cation for latent. The endless belt is slip 
ort et y guite rollei's (3 within the easing, 

and by other rollers 7 outsi le the easing, in 
such nailler that the upper ri) of the beit 
extei is longitially of the casing in 
a 'chel Forlation. ;he lower run asses 
beneath the casing, and counter weighted 
tension roller's S are arranged beneath the 
'asing, for eigaging the lower run of the 
belt, to tension the same. The sit rting 
roller's is a 'e journaled transversely of the 
(': sing in the site walls (le' () , a other 
l'oile's 9 and () : 'e a raingeti it site of the 
('asing, and beyond the rollie's at each end 
of the 'asing for guiding the wel). 

isy roviding heaters atove an elow 
the Wel, both faces thereof are unifornly 
dried, and in order to with raw the vapor 
latten ai', to revent recondensation, wear 
'it inge within the casing of each in it, nozzles 
11 all i 12. The lozzle 1 is in what nav 
be considered the upper compartment of the 
('asing, that is a love the wei, while the noz 
Zle 2 is in the lower compart ent, that is 
below the wel). These nozzies are connecte 
With l'anch lies 13 iron it header 14 al 
ranged at one ent of the lattery of units. 
and corn on to at the units of the battery. 
In the botton of the heater unit easing, we 
''ange perforated pipes 15, extending 

longitutinally of the casing near the side 
Wils, and the said pipes are connected at 
that end adjacent to the header 14 by a 
cross-pipe 16, and this pipe in turn is don 
nected to the nozzle 12 by a pipe 17. The 
nozzles 11 and 12 extend substantially the 
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fuli 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 i)ecember 31, 1920, and in 
clicated generally at 18. The separating de 
vice separates the condensate from the air, 
the condensate being carried away by drain 
pies 19, while the air passes into the 
branches i3 and from thence to the header 

The nozzles 11 and 12, and the pipes 
renove the vapor aden air as fast as the 

vapor forms, and fresh air flows into the 
casings i through damper controlled open 
ings 20. To assist in guiding the web, and 
to complete the closure between the upper 
and lower compartments, 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 portion of the casing which is 
above the web is made separable from the 
lower portion, as indicated in Figure 7, and 
the flarges 2 are on the lower portion, the 

1. 
s 

upper portion of the easing resting upon, 
the flanges. With this arrangement when 
access is desired to the interior of the cas 
ing, the to portion there may be lifted. 

Preferally each attery of units, as shown 
in Figure. ... is within an enclosing casing 22. 
of suitable size and shape. This easing has 
a false botton 23, at the botton and the 
false botton have inlet penings 24 and 25 
for air, the openings of the false botton be 
ing staggered with l'espect to those of the 
botton. Within the coin): itment formed 
between the false lottom and the casing bot 
toin, there is arranged a heating coil 26, over 
which the air entering the enclosing casing 
ni list ass. The heater 26 is connected by 
a sile 2 with a easing 28 arranged at the 
fo) of the et closing casing and at the end 
adjacent to the header ii. The header 14. 
it is 'onununicates with this casing, and the 
well 3 as it enter's the enclosing easing passes 
through this casing 28. As shown in Fig 
lire 5, the web passes a little below the mid 
tle of the casing, and flanges or ledges 29 
extend in Wai'lly from the side walls of the 
easing, to engage beneath the side edges of 
the Web, to support the same, and to form 
with the well a closure, dividing the casing 
into Ippei' and lower compartments. The 
header 14 and the pipe 27 communicate with 
the lower compartment, and a pipe 30 ex 
tends from the upper compartment into the 
enclosing casing, and to that wall remote 
from the header 14. Here the pipe extends 
outwardly alongside the end of the enclosing 
casing, 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 
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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 
Iments 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 are ar 
ranged at the opposite end of the unit, for 
guiding the web downwardly and backward 
ly across the enclosing casing through rollers 
33, which guide the Web into the second 
heater unit. This arrangement is followed 
throughout the battery, the web eventually 
passing from the last unit out through a pas 
sage 34" in the "vall of the enclosing casing, 
and this passage preferably has flap valves 
35 for preventing escape of air at the pas 
Sage. ...' 

In the operation of the improved heater, 
as the web travels through the heater units, 
the moisture is vaporized, and the vapor is 
withdrawn by means of the nozzlies ill and 
12. Any vapor in the enclosing casing is 
also withdrawn by the nozzles 31, and such 
japor passes into the 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 continueusly by 
fresh dry preheated air, and the vapor laden 
air is utilized to heat tie fresh air. In order 
to permit access to the heater units for re 
pairs and the like, the enclosing casing 22 
is provided with doors 36 which are hinged 
to the casing as indicated at 3 to swing into 
open or closed position. The heater units 
are supported in any suitable manner, as for 
instance by cross-bars 3S, connected with 
the ensiosing easing walls, and each unit has 
a supporting frame 39 which rests upon 
these cross-ibars 38. in the form of drier 
described, the opposite faces of the web are 
iniformly heated, and the evolved vapor is 
removed as fast as it is formed. 

It will be understood that the fanges or 
ledges 29 do not extend to the outer end of 
the easing 28, so tilat a space is provitie? on 
each side of the web for permitting the vapor 
to pass from above the web to below the same. 
We caim :- 
1. A critir for paper or the like, compris 

ing a series of heater units through which 
the web of paper to be tried is drawn, each 
unit having peans for heating the opposite 
faces of the Wei), and means for withdraw 
ing vapor latten aii from the units. 

2: In ("onlination with a heater init ('on 
prising a closed easing having means fol' 
heating the same, and a passage for periuit 

s 

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

3. 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 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 enter 
ing air there with. w 

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 easing having air 
inlets, and the withdrawing means for the 
yapor laten air having means adjacent to 
the air inlets of the enclosing casing for pre 
heating the entering air. - 

5. Adrier comprising a piurality 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 be 
engaged by the web in succession and with 
the opposite faces of the web in alternation, 
and means in connection with eaci unit for 
heating the face of the web not engaged with 
the guiding means, 
6 & drier comprising a plurality of units, 

each unit comprising a soil ree of heat, and 
means engaging one face of the web for sup 
porting and guiding the web in a predeter 
mined relation with respect to the heating 
means, said units being arranged to be en 
gaged by the Yel) 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 raeans, and other ?aeans for remov 
ing the vapor's as they fiyin. 

7, in it drier of the ciharacte: seei 
series of heater units, ineans for suppg 
and guiding a web of paper thi's 
units in siccession, and means fair islaintain 
ing a circulation of i' throisi the units 
whereby to facilitate the drying of the web 
and to carry away the vapor's. 

8. In a drier of the character specified, 8. 
series if heater units, annenclosing casing 
for the units, neans for supporting and 
guiding a web of paper through the amits in 
succession, and means for maintaining a cir 
culation of air through the casings whereby 
to facilitate the drying of the web and to 

7 

- 

80 

85 

95 

100 

0. 

SG 

  



5 

O 

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 character 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 simultaneously heat the air at opposite 
faces of the web. 

10. In a drier of the character specified, a 
casing, meals for supporting and guiding 
a web of paper thri Yugh the casing, heating 
means within the casing, said means being 
arranged on opposite sides of the wel) to si 
multaneously dry the opposite faces thereof, 
and means for withdrawing the vapors from 
the casing as they are formed. 

() 11. In a drier of the character specified. :) 
(a sing, means for supporting and guiding a 
wel) of paper through the 'asing, heating 
means within the 'asing, sail nea is being. 
arranged on opposite sides of the web to si 
multaneously (lity the opposite faces there 
of, and means for maintaining a circulation 

1,432,735 

of air through the casing whereby to facili 
tate the drying of the well aid to carry away 
the vapor. 

12. In a drying machine, a series of drier 
units, each comprising a casing having 
means for guiding a wel) of paper or the 
like to he dried therethrough, means for 
circulating ain' through the 'asil:g of each 
unit, and means within the casing for heat 
ing the air. 

13. In a drying machine, a drier unit coin 
prising a casing through which the web of 
paper or the like to be dried passes, Ileans 
for circulating ai' through the casing, and 
means within the casing to heating the air. 

14. In a trying in a clie. ; (iiie unit coin. 
rising a casing through which the wei) of 

paler or the like to be tried asses. In eatis 
for circulating air through the easing, ie: as 
within the casing for heating the aii', inct 
means moving with the web for supporting 
an guiding the same. 

In testimony whereof we a?tix our si 
at l'es. 

FREDERI ( PAYSON REEI), 
CLARE NELSON. 
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