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This invention relates to a device for drying the 
ink on continuous printed webs as delivered from 
an intaglio printing preSS, and more particularly 
to a drier for webs of non-absorbent material, 
Such as regenerated cellulose, or the like. 

Intaglio printing processes which have long 
been employed industrially for continuous print 
ing on paper have for some years been applied to 
non-fibrous webs of cellulosic and other various 
Synthetic productS or derivatives of natural 
products. The printing members employed in 
such processes are engraved cylindrical rollers, 
the depressions in which are filled with ink which 
is transferred on to the web to be printed, the 
web being passed between the intaglio roller and 
a rubber impression roller. 
The inks employed in such printing operations 

are prepared with volatile solvents with the ob 
ject of causing rapid drying after printing. In 
practice, however, this drying is rapid only in the 
case of printing on paper, because the paper, 
Owing to its fibrous nature, allows the ink to 
penetrate partially into the more or less porous 
base which facilitates rapid absorption and elimi 
nation of the Solvents. 

In the case of printing on thin non-fibrous 
webs as for example webs of regenerated cellu 
lose, on the other hand, the ink does not pene 
trate into the mass of the web, but remains on 
the surface and the time taken in the elimination 
of the solvents is relatively long, so that it is 
necessary to provide a much longer drying path 
than in the case of paper, to reduce the printing 
speed considerably and to employ extensive dry 
ing arrangements. 
The method of drying most frequently emi 

ployed consists in passing the web over a number 
of guide rollers located in a chamber through 
which hot air is circulated. The heat may be 
supplied in the vicinity of the web by electrical 
resistors which heat the circulating air. This 
method of drying by hot air circulation is harm 
ful to regenerated cellulose webs, which thus lose 
a substantial proportion of their normal moisture 
content and become fragile while at the same 
time contracting, thereby leading to serious diffi 
culties in exact registering of webs when it is 
necessary to superimpose several impressions of 
different colors in a number of successive opera 
tions. 
The arrangement according to the present in 

vention Overcomes these serious disadvantages, 
while providing in addition other advantages 
which will hereinafter be described in greater de 
tail with reference to a specific embodiment, 
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which is shown for purposes of illustration only. 
This example concerns more particularly print 
ing on thin WebS of regenerated cellulose, but the 
invention is also applicable to printing on other 
non-fibrous WebS. 
In the drawing: 
Fig. 1 is a sectional view of a drier embodying 

the present invention; and 
Fig. 2 is a partial section taken on the line 2-2 

Of Fig. 1. 
Referring to the drawing more in detail the 

web 0 of regenerated cellulose first passes be 
tween a pressure roller and an intaglio print 
ing roller 3 of a printing press. The printed web 
then passes around a cylindrical drum 4 of fairly 
large diameter having a plain or perforated pe 
riphery. The said drum may consist of alumi 
num or any other suitable metal. It must be per 
fectly machined and be of perfectly regular cylin 
drical form so as to avoid registering difficulties 
at the following printing stations. Preferably, it 
is mounted for free rotation on a shaft 5 which 
is journalled on ball bearings for free rotation. 
Under these conditions, the drum 4 is driven 
without effort by the web, which is taken up by 
a following printing roller or by a cutting or 
reeling device indicated as a roller 20. The web 
delivered onto the drum 4, due to the great sur 
face contact area, does not slide thereon, thereby 
eliminating all possibility of transverse displace 
ment, which is almost unavoidable in cases where 
a web is guided Over Spaced rollers or fixed sur 
faces, such as are commonly employed in intaglio 
printing presses. 
The periphery of the drum 4 is covered along 

the path followed by the web by a pair of arcu 
ate casings 6 and 6' which with the peripheral 
Surface of the drum 4 form a chamber 7 above 
the web. These casings have end walls and ' 
which leave only narrow slots 8 and 8' respec 
tively above the drum, for entry and exit of the 
Web. An enclosed space is thus provided which, 
while not being fluid-tight, is practically cut of 
from the outside atmosphere. The casings may 
touch the sides of the drum either directly or 
through the intermediary of strips 2 of flexible 
material, but it may be sufficient in certain in 
stances to fit the said casings so that only a slight 
clearance is left on the sides of the drum, the 
said distance being just sufficient to prevent fric 
tion (Fig. 2). 

Inside the casing 6 on the side at which the 
web enters, there is disposed against the periph 
era. Wall thereof an infra red ray heating system 
constituted preferably by tubes 9 of transparent 
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quartz or translucent silica enclosing electrical 
resistors brought to red heat and emitting essen 
tially a radiation of wave length from 10,000 to 
30,000 angstrom units, to which quartz is very 
transparent, so that it is possible to absorb most 
of the heat emitted in the layer of pigmented ink 
constituting the impression. This method of 
heating reduces to a minimum the supply of heat 
required, which in the prior systems is generally 
provided by a rapid circulation of a current of 
air heated externally through electrical resistors. 
In addition, these thin silica tubes of Small diam 
eter have low heat capacity, which is very advan 
tageous for obtaining rapid heating or for effect 
ing prompt cooling when it is necessary to Stop 
the machine. 
The lower inner face of the casings and the 

periphery of the drying drum 4 are made of pol 
ished metal which assists in conserving the heat 
of radiation. 
The outer surface of the casings is also polished 

to reduce heat losses to a minimum. However, 
this face may also be coated with a layer 3 of 
suitable heat-insulating material. 
The upper ends of the casings include arcuate 

walls 4,4' which are mounted to rotate about 
a tube 5 having aligned openings 19, 9 af 
fording communication between the interiors of 
the casings and suction means 2 connected to a 
tube 22. The said suction means 2 draws in a 
predetermined relatively small volume of air, 
which ensures a sufficient renewal of the interior 
atmosphere of the casings, which gradually be 
comes charged with solvent vapors. The air thus 
drawn in may be passed into a solvent-recovery 
apparatus 23 which operation takes place under 
particularly advantageous conditions since the 
drying of the layer of pigmented ink by internal 
heating by means of infra red rays in accord 
ance with the invention requires a much Smaller 
volume of air than in the prior systems in which 
an intense circulation of hot air is effected. 
The second casing 61 may not include any heat 

ing means, the web being dried therein at the 
same time as it cools sufficiently to prevent the 
constitutents of the ink, which are more Or less 
plastic when hot, from being transferred onto the 
outlet guide roller 20. However, if the printing 
arrangement is adapted to be operated in either 
direction according to requirement, an assembly 
of heating elements 9 similar to that provided in 
the first casing 6 would also be provided in the 
second casing 6, in which case either assembly 
may be individually operated. The electric heat 
ing elements in the inlet casing may be disposed 
along the whole length of the casing, but it is 
generally preferably to concentrate then on the 
first half as shown in Fig. 1, especially if it is 
desired to obtain high drying Speeds. 
Should the machine stop for any reason, the 

casings may be removed with the aid of a system 
of articulated rods 6 and 7 and an operating 
handle 8 articulated to the shaft 5 in Order to 
bring the casings into the position shown in dot 
and-dashines. 
This has the effect of Withdrawing the heating 

elements from the drum and of cutting off the 
communication between the casings and the suc 
tion owing to the closing of the ports 2 result 
ing from this movement. Over-drying of the 
web lying stationary on the drum is thus pre 
vented and air not charged with solvent vapor 
is prevented from being sent to the recovery 
eBS, 
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4. 
it is possible under practical conditions to inject 
live steam into the casings or drum and thus to 
provide additional heat in order to facilitate the 
drying of the ink and to compensate for the 
moisture losses in the web of regenerated cellulose. 
Should it be necessary, by reason of the par 

ticular operating conditions, for example the ne 
cessity for more rapid cooling, a single heating 
casing 6 could be employed. It may be desirable 
in certain cases, for example for printing on con 
tinuous aluminum strips, to line the drum with 
a coating of non-thermoplastic varnish or with 
a sheet providing thermal insulation for the pur 
pose of preventing substantial heat losses due to 
conductivity. 

It is to be understood that a specific embodi 
ment has been shown for purposes of illustration 
and that various modifications may be made 
therein as will be apparent to a person skilled in 
the art. 
What is claimed is: 
1. A device for drying the ink on printed webs 

of non-absorbent material, comprising a drum 
having a peripheral Surface around which the 
web passes for drying, an arcuate casing extend 
ing around a substantial portion of the periphery 
of said drum and having closed sides and ends 
forming with said drum an arcuate drying cham 
ber, sources of infra red radiations in said casing 
disposed to radiate onto said web at least at the 
entrance end of said chamber, a suction duct 
communicating with said casing to remove vapors 
from Said chamber, means mounting said casing 
to be elevated from said drum, and means actus 
ated by elevation of Said casing to close Said 
Suction duct. 

2. A device for drying the ink on printed WebS 
Of non-absorbent material, comprising a drum 
having a peripheral Surface around Which the 
web passes for drying, a cylindrical suction chan 
ber disposed adjacent the periphery of said drum, 
an arcuate casing On each side of Said chamber 
extending from Said chamber around the periph 
ery of said drum and having walls forming with 
Said drum an arcuate drying chamber, said cas 
ing having end walls having a clearance with the 
periphery of Said drum to permit entrance and 
exit of Said web, the ends of said casings adjacent 
Said Suction chamber being arcuate to conform 
to said cylindrical suction chamber and having 
ports registering therewith, means pivotally ele 
vating said casings from said drum about said 
suction chamber as a pivotal center, and a source 
of heat rays disposed in at least one of said cas 
ings to direct heat rays onto said web for drying 
purposes. 

3. A device for drying the ink on printed webs 
of non-absorbent material as set forth in claim 
1 in which the sources of infra red radiations 
comprise a plurality of electrical heating units 
adapted to radiate infra red rays, the inner sur 
face of said casing being made of polished metal 
for reflecting rays from Said source onto the web. 

4. A device for drying the ink on printed webs 
of non-absorbent material, comprising a drum 
having a peripheral Surface around which the web 
passes for drying, an arcuate casing extending 
around a substantial portion of the periphery of 
Said drum and having closed sides and ends 
forming with said drum an arcuate drying cham 
ber, Sources of infra red radiations in said casing 
disposed to radiate onto said web at least at the 
entrance end of said chamber, said casing being 
pivoted at one end to be elevated from said drum, 

With the arrangement hereinbefore described TS a cylindrical wall forming a suction chamber dis 
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posed adjacent the periphery of said drum at said REFERENCES C TED 
pivoted end, said casing having an arcuate end The following references are of record in the disposed to rotate about said cylindrical "El wall as said casing is raised about said pivoted 
end, said cylindrical wall and said arcuate end is UNITED STATES PATENTS 
wall having apertures which are in registration Number Name Date 
when said casing is in lowered position and are 1965,090 Werner ------------ July 3, 1934 
non-registering when said casing is in elevated 2,148,739 Friess ------------- Feb. 28, 1939 
position. 2,268,988 Hess et al. ---------- Jan. 6, 1942 
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