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ous stages of the printing process. 
web has slightly diminished in length, due to 
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DRYING APPARATUs 
Bernard offen, Chicago, Ill. 

Application July 24, 1937, Serial No. 155,515 
4. Claims. 

. This invention relates to the art of drying. 
This application is directed to improvements 

upon the subject matter disclosed in applicant's 
copending applications Serial No. 6,453, filed 
February 14, 1935; Serial No. 51,563, filed Novem 
ber 26, 1935, Serial No. 73,197, filed April 8, 1936; 
Serial No. 139,831, filed April 30, 1937, and Serial 
No. 155,514, filed July 24, 1937. 
The general object. Of the invention is to pro 

Wide an improved apparatus for drying materials 
Such as freshly printed webs and the like. 
Another object of the invention is to provide 

an improved apparatus for efficiently drying web 
materials with a relatively small amount of cir 
culating air and with a relatively small amount 
of heating. 
Another object of the invention is to provide 

an improved apparatus for drying web mate 
rials which are particularly applicable to the dry 
ing of webs printed by rotogravure processes, and 
more particularly to the drying of webs printed 
in color in multi-stage operations. 
According to present practice, color printing by 

the rotogravure or intaglio process is accom 
plished by passing the web in contact with four 
printing cylinders having etched thereon the 
same formation of graphic and pictorial repre 
Sentations. 
second red, the third blue, and the last cylinder 
prints black, each printing being superposed 
upon the preceding one to produce a final result 
having the desired color and tonal effects. 
Necessarily, the Web is dried as it issues from 
each printing cylinder, in Order that there may 
be no running of inks on the web and so that 
each color impression will be confined to the 
intended parts of the web. This process is de 
pendent for its success upon the accurate Super 
imposition, or "register', of the images printed 
by each cylinder. 
tively difficult to attain the precise and accurate 
register required in order to produce satisfactory 
work. One of the reasons for this difficulty is 
the fact that paper tends to shrink upon being 
heated. Thus, the drying steps between the vari 
ous printing steps have had the effect of shrink 
ing the web and so causing inaccurate register of 
at least some of the later cylinders with the 
images printed upon the web by the earlier cyl 
inders. Inaccurate register lengthwise of the 
web has been overcome by changing the tension 
under which the web is drawn through the vari 

Thus, if the 

shrinkage, this effect may be offset by increas 

The first cylinder prints yellow, the 

Heretofore, it has been rela- - 

(C. 34-48) 
ing the tension. On the web, thereby to return it 
to its original length. Heretofore, however, it 
has not been possible to provide accurate or con 
trolled register sidewise of the web, a difficulty 
which has entailed considerable inconvenience 5 
and waste in multi-stage printing. 
Accordingly, it is another object of the inven 

tion to provide an improved drying hood which, 
when used in connection with a multi-stage 
printing process, is adapted to provide accu- 10 
rate register between printing cylinders and 
printed images, particularly in sidewise direc 
tion. 

It is another object of the invention to provide 
a drying hood in which different portions of a 
printed web may be subjected to varying and in 
dividually controllable drying action... 

It is another object of the invention to provide 
a drying hood in which air is supplied to a web 
passing beneath the hood proximate the central 20 
portion of the hood and is exhausted at points 
proximate the extremities of the hood, and in 
which the air supply is divided into two parts, 
the temperature of each of which parts may be 
desirably, controlled. Thus, in drying inks which 25 
require setting or hardening, the part of air 
which first contacts with the web may be heated 
while the other portion of the air supply, which 
later strikes the web, will not be heated. This 
latter air, having a relatively low temperature, 30 
will contact with the ink of the web after it has been substantially completely dried and will 
properly set and harden the link before the emer 
gence of the web from beneath the hood. Thus, 
splitting the air supply dispenses with the neces 35 
sity for providing an independent source of cool 
air and special blower equipment in combination 
therewith, as has been common practice here 
tofore in cases where cool air supply is required 
to set inks after they have been dried. 
A feature of the invention resides in the pro 

vision of a drying hood having partition means 
on the face thereof adapted to provide a plurality 
of channels for drying air extending lengthwise 
of the hood, and means for selectively controlling 45 
the temperature of air supplied to the different 
channels. 
"Another feature of the invention resides in the 

provision of a drying hood having a plurality of 
drying air channels formed on the facethereof, 50 
having means for supplying to each of Said chan 
nels drying air, and having means for heating at 
least a portion of the air supplied to each of 
said channels. 
Aruther feature of the invention resides in the 55 
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provision of means for drying to different de 
sired degrees different portions of a surface. 
Thus, drying may be concentrated upon those 
portions of the surface which require relatively 

is great drying effect, without subjecting the re 
maining portions of the surface to the same 
rigorous drying action. Thus, satisfactory drying 
of all portions of a surface may be effected while 
carefully conserving the supply of steam or other 

10 heating medium used in conjunction with the 
drying air to effect desired drying of the surface. 
, Moreover, the selective heating of different 
portions of the surface across the width thereof 
provides for the attainment of perfect register 

l5 in multi-stage printing work. This follows in 
part from the fact that there is less total shrink 
age of the web when only those web sections 
which require it are subjected to relatively great 
drying and heating action. Further, if the paper 

20 is too far to one side, as the left, as it is fed to a 
printing cylinder, the drying hood through 
which the paper passes before it is fed to said 
cylinder may be so adjusted that maximum heat 
ing effect is obtained on the right-hand side of 

25 the paper. This causes shrinkage of the paper 
which pulls the left side into desired register. 
Similar operation obtains when the paper is too 
far to the right-hand side, in this case the hood 
being operated to supply maximum heating ef 

30 fect at the left-hand side. Register at different 
intermediate sections of the web may be ob 
tained similarly. By providing a sufficient num 
ber of drying air channels on the face of the 
hood, any desired degree of refinement of con 

35 trol may be obtained. 
Others objects, features and advantages of the 

invention will be more apparent from the follow 
ing description to be read in connection with the 
accompanying drawings, in which, 

4) Fig. 1 is a front elevational view, partly broken 
away, of a drying hood in accordance with the 
invention; 

Fig. 2 is a sectional view, taken on the line 
2-2 of Fig. 1; and 

15 Fig. 3 is a sectional view, taken on the line 3-3 
of Fig. 1. 

In the drawings, numeral O designates gen 
erally a drying hood. Formed at the upper por 
tion of the hood to is a supply chamber i? and . 

50 an exhaust chamber 2, separated by partition 
3. Chamber receives air from any desired 

source through inlet duct 4 under the influence 
of a suitable blower device 5. Exhaust cham 
ber 2 discharges through duct 6 air which it 
has circulated through the hood. An exhaust 5 
blower 6a in the duct 6 is provided in addition. 
to the blower 5 in the supply duct 4. Further, 
air exhausted through duct 6 may be dissipated 
as to the outdoor atmosphere, or it may be recir 

0 culated in part to the duct-4. Or, if desired, the 
air from exhaust duct 6 may be routed through 
a solvent recovery system or the like. These 
various air routing arrangements are described 
in detail in my copending applications above 
designated and therefore are deemed not to re 
quire more detailed description here, it being un 
derstood that any desired air routing arrange 
ment may be used in connection with the inven 

O tion. 
As best seen in Fig. 2, supply chamber 

diminishingly tapers across the width of hood 
0 from supply duct 4, to provide for substan 

tially uniform distribution of air across the width 
75 of the hood. Further to this end, suitable baf 

fles a may be positioned within chamber , 
if desired. . . . s 
Formed within the hood fo and communicat 

ing with supply chamber f is supply passage fl. 
Air passing through supply passage 7 from 5 
chamber f is discharged against the web 8, car 
ried beneath the hood on rollers or the like 9, 
through nozzles 20. Preferably, nozzles 20 com 
prise a series of slot orifices, each extending 
across a portion only of the width of the hood, 10 
but any other nozzle or air discharge formation 
may be employed, if desired. Also formed within 
the hood and connecting with supply chamber 
is supply passage 2, separated from supply pas 
sage 7 by partition 22. Supply passage 2 is l 

- adapted to discharge air against the web 8 
through nozzles 23, similar to nozzles 20. Air 
discharged from nozzles 20 and 23 is exhausted 
through exhaust ports 24, located at the lower 
and upper extremities of the hood, and through 20 
exhaust ports 25, located on either side of the 
face of the hood. Lower exhaust port 24 and 
exhaust ports 25 communicate with exhaust pas 
Sage 26 which in turn discharges withdrawn air 
to exhaust chamber 2. Upper exhaust port 24 
communicates directly with exhaust chamber 2, 
as best seen in Fig. 1. As explained in appli 
cant's Copending applications above designated, 
the air ports of the hood may be provided with 
dampers or the like of any suitable type or con- 0 
struction, and all of the air supply ports and 
exhaust ports may, if desired, be provided with 
wire screens Or the like to give assurance against 
the spreading of fire within the hood. 
Formed on the face of the hood and extending 

outwardly therefrom are a plurality of partitions 
27 arranged to form at the face of the hood a 
plurality of drying air channels each extending . 
lengthwise of the hood. Corresponding to par 
titions 27 in location transversely of the hood, a 40 
plurality of partitions 28 are preferably pro 
vided to divide air supply passages 7 and 2 into 
a plurality of sections across the hood. Thus, the 
air supplied from each section of supply passage 

and corresponding section of supply passage 45 
2 f is adapted to be routed in contact with the 
Web through a separate channel formed by par 
titioning means 27. If desired, of course, parti 
tions 28 may be dispensed with, or may be pro 
vided in duct only. - 50 

In each section of Supply passage 7 is pro 
vided a heating. Coll. Thus, as seen in Fig. 1, 
the left-hand passage is provided with heating 
coil 29a, the next section of passage 7 is pro 
vided with heating coil 29b, the next with heat- sis 
ing coil 29c, and the one at the extreme right 
with heating coil 29d. Although four sections 
only are shown, it will be understood that any 
desired number of air channels and duct sec 
tions may be provided, the greater the number, 60 
the greater the degree of refinement of control 
which may be effected. Each of the heating coils 
is connected to a common supply line 30 adapted 
to receive heating medium such as steam from 
any desired source. A series of valves 3 ?a, 3b, 65 
3c and 3d control the supply of heating me 
dium to the colls 296-29d, and a series of valves 
32a, 32b, 32c and 32d control the return of heat 
ing medium from the heating coils to a common 
return line 33. The valves associated with the to 
various heating coils in the various duct sections 
may be operated manually or automatically, as 
desired, selectively to Supply heating medium to 
the heating coils in the various sections of supply 
passage 7. Thus, the temperature of the air cir- 5 
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2,188,298 3 
culated through the various channels formed on 
the face of the hood may be selectively con 
trolled, and certain sections of the web may be 
dried with relatively hot air, while the tempera 
ture of air contacting other portions of the web 
may be relatively low. Thus, drying action may 
be concentrated where relatively heavy deposits 
of ink require relatively great drying effect, while 
the drying action may be less at other portions 
of the Web which are less densely inked. Thus, 
also, in multi-stage printing, register sidewise 
may be controlled, by selectively controlling the 
temperature of different portions of time web. 

It will be observed that the air supplied through 
Supply passage 2 is not heated. Thus, this air, 
which is adapted to contact the web after the 
ink On the Web has been dried by air from supply 
passage 7, is adapted to harden and set the 
ink. Since air passed through supply passage 
2 constitutes a portion of the main air supply, 
there is no necessity for providing a separate 
Cold air supply as has heretobefore been required 
where the nature of certain inks required that 
they be hardened or set. If desired, of course, 
heating coils may be supplied in supply passage 
2, so that all of the air supplied to the web 
may have its temperature suitably regulated. 
Further, in applications where case-hardening is 
to be prevented, or in other applications where 
desired, the air delivered through passage 7 
may be unheated while the air delivered through 
passage 2 may be heated by Suitable heating 
coils or the like. 
Since many changes may be made in the in 

vention without departing from its Scope, it is 
intended that all matter contained in the above 
description or shown in the accompanying draw 
ings shall be interpreted as illustrative only and 
not in a limiting sense, applicant limiting him 
self only as indicated in the appended claims. 

Having described my invention, what I claim as 
new and desire to secure by letters Patent of 
the United States is: 

1. A drying hood of the character described 
including means within Said hood forming a 
supply chamber, means within said hood form 
ing an exhaust chamber, means within said 
hood forming a plurality of air supply passages 
adapted to receive air from Said supply chamber, 
different tempering elements disposed within dif 
ferent of said supply passages, means for selec 

tively controlling the temperature of said differ 
ent tempering elements, whereby the temperature 
of air passing through said different supply pas 
Sages may be selectively controlled, means for 
discharging against a surface to be dried air 
from said supply passages, and means for with 
drawing said air from said surface after it has 
contacted therewith and for supplying said with 
drawn air to said exhaust chamber. 

2. A drying hood of the character described 
including means within said hood forming a 
supply chamber, means within said hood forming 
a plurality of air supply passages adapted to 
receive air from said supply chamber, different 
tempering elements disposed within different of 
said supply passages, means for Selectively con 
trolling the temperature of said different temper 
ing elements, whereby the temperature of air 
passing through said different supply passages 
may be selectively controlled, means for dis 
charging at different places beneath said hood 
against a surface to be dried air from different 
of said supply passages, and means for with 
drawing said air from said surface after it has 
contacted therewith. 

3. A drying hood of the character, described in 
cluding means within said hood forming a supply 
chamber, means within said hood forming a 
plurality of air supply passages adapted to receive 
air from said supply chamber, different temper 
ing elements disposed within different of said 
supply passages, means for selectively controlling 
the temperature of said tempering elements, 
whereby the temperature of air passing through 
said supply passages may be selectively con 
trolled, means for discharging in contact with 
different transverse portions of a web to be dried 
air from different of said passages, and means for 
withdrawing said air from said surface after it 
has contacted therewith. 

4. A drying hood of the character described 
including means for passing beneath said hood a 
surface to be dried, means for passing a plurality 
of segregated streams of air lengthwise of the 
surface and in contact with different transverse 
portions of the surface, means for selectively con 
trolling the temperatures of said different streams 
of air, and means for withdrawing air from said 
surface after it has contacted therewith. 
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