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1 Cain. (C. 10E-152) 
In all prior intaglio printing methods, the paper or 

the like suitable material to be printed is conventionally 
urged in the form of webs or sheets through the agency 
of a so-called pressure cylinder provided with an outer 
elastic surface against the corresponding rigid inked 
printing plate or engraved cylinder, while the ink car 
ried in the grooves of the printing plate or of the en 
graved cylinder, is removed and transferred onto the 
material to be printed. The required value of the com 
pression is selected in accordance with the depth of the 
engraved grooves and consequently with the amount of 
ink to be transferred out of said grooves and this, in 
its turn, defines the fineness of the printed picture. 
The intaglio printing procedure allows executing very 

intricate pictures and letter press in one or more colours, 
which pictures and letter press may be accurately repro 
duced in the successive prints. Since however this pro 
cedure forms the most expensive, the most difficult and 
also the slowest of all known printing methods, it is used 
generally only for the execution of prints of a very high 
grade, preferably of securities and banknotes, which must 
Satisfy very strict requirements, principally as a guaran 
tee against forgery. 

Since the paper used for securities and banknotes must 
be very resistant and firm and therefore has a compara 
tively hard upper surface, it is necessary to urge the 
paper under a high pressure during its printing against 
the printing plate or the engraved cylinder so that a 
perfect transfer of ink out of the engraved grooves may 
be obtained. For this reason, it is necessary for the 
pressure cylinder roiling over the printing plate or the 
engraved cylinder to be urged under an adjustable pres 
Sure against said printing plate or engraved cylinder. 
Said pressure cylinder is provided on its outer cylindri 
cal surface, as already proposed, with a yielding ma 
terial such as cardboard, rubberized canvas, cork, felt 
or any other suitabie material, which is larged with a 
more or less interise elastic deformation against the paper 
running between the pressure cylinder and the printing 
piate or engraved cylinder. 
The pressure cylinders used hitherto exclusively for 

obtaining the necessary printing pressure leads to the 
necessity of printing at a time only one side of the paper 
during its passage through the printing press. If, as in 
the case of Securities and banknotes, it is necessary to 
print both sides of the sheet or web of paper, the second 
printing has to be executed, after the drying of the ink 
on the first printed side and the necessary turning round 
of the paper, during a second passage of the paper 
through the press. This increases the time required for 
the execution of a carrier material printed on both sides 
through intaglio printing and therefore the actual pro 
cedure becomes still more expensive when applied to 
both sides of the paper. 
Our present invention has now for its object to remove 

this drawback of the intaglio printing procedures as 
known hitherto and it covers a method which allows 
printing simultaneously both sides of a sheet or web 
of paper of any suitable material, whether in one or 
in more colours. 

In order to solve this problem, the method according 
to my invention consists in the use of two cylinders 
having parallel axes and facing each other, Said cylin 
ders being provided each with at least one sector carry 
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2 
ing a printing plate or with an engraved sheath and 
being urged against each other under an adjustable pres 
Sure, while the material to be printed is fed between the 
cylinders for the simultaneous impression of both its 
sides in a compressed condition. 
When the paper to be printed has, by reason of its 

actual composition, a sufficient elasticity, this elasticity 
is sufficient for the obtention, during the printing pro 
cedure, of the required elastic pressure, between the outer 
Surface of the paper and the rigid printing plate or rigid 
cylinder sheath, whereas such a pressure was hitherto 
considered only obtainable in the printing of one side 
by means of a pressure cylinder having an elastic outer 
Surface. 

However, if the paper or material to be printed is 
hard or very thin and consequently, its elasticity is not 
Sufficient, my improved method is executed in an arrange 
ment wherein at least one of the two cylinders, having 
parallel axes and facing each other, is provided with 
elastic means which ensure an elasticity for the printing 
plate or engraved sheath with reference to the printing 
plate or engraved sheath of the other cylinder. 

This elasticity may be obtained for instance by provid 
ing the printing plate or engraved sheath on one at 
least of the two cylinders with elastic means with refer 
ence to the cylinder axis. 
To this end, it is of advantage to insert under said 

printing plate or engraved cylinder a layer of an elasti 
cally yielding material which may be constituted say by 
felt, rubber, cardboard, cork or any synthetic material 
showing elastic properties. 

In the case of cylinders provided with an engraved 
sheath, it is possible to ensure the desired elasticity by 
Securing at least one of the two cylinders on its carrier 
spindle by means of radially acting springs. 

Lastly, we may according to a further feature of the 
invention, set at least one of the cylinder-carrying spin 
dles which is in any case adapted to move perpendicularly 
to the longitudinal axis of the spindle so as to adjust the 
pressure applied and must therefore be subjected to a 
corresponding pressure, under the action of an elastic 
stress whereby the cylinder considered and its spindle 
are elastically fitted with reference to the other cylinder. 

These different improvements are such that the part 
played by the pressure cylinder used hitherto for intaglio 
printing on a single side is now played by at least one 
cylinder carrying the printing piates or engraved sheath 
With a view to obtaining a perfect elastic compression. 
Since the compression exerted on the paper is obviously 
distributed on both sides of the paper, the conditions for 
a simultaneous printing of both sides of the paper are 
thus satisfied. 
The following disclosure will allow a better under 

standing of the means for the execution of the inven 
tion, reference being made to the accompanying draw 
ings wherein: 

FIG. 1 is a diagrammatic view from above showing 
the terminal surfaces of two cylinders carrying the print 
ing piates, all other well known arrangements providing 
for intaglio printing being removed, 

FIG. 2 is a diagrammatic cross-section through two 
cylinders provided each with an engraved sheath, 

FiG. 3 is a diagrammatic view of a rotary press adapt 
ed to print with a single colour both sides of the sheets 
in association with wiping cylinders, 

FIG. 4 is a diagrammatic view of a press similar to 
that illustrated in FIG. 3, incorporating conventional end 
less wiping webs for wiping the ink off the outer surface 
of the printing plates or of the engraved sheath. 
Turning to FIG. 1, the two cylinders and 2 the axes 

of which are parallel face each other and are adapted 
to revolve round their axes, respectively shown at 7 and 
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8. Each of the cylinders 1 and 2 is subdivided into four 
peripheral sectors carrying the printing plates, respec 
tively 3 and 4. The two cylinders rotate at the same 
peripheral speed in the direction of the arrows, that is in 
cpposite directions, so that the periphera surfaces of the 
cylinders move in their contacting area in the same di 
rection. Between the cylinders, the material, generally 
paper, to be printed on both sides and which is not ill 
lustrated, is introduced as a sheet or a web. 

In order to obtain a sufficient compression of the pa 
per to be printed, the two cylinders are urged against 
each other with an adjustable pressure by means known 
per se as shown on FIGURE 3, such means can for 
example consist of cylinder 2 to whose piston 22 is 
mounted the spindle of one of the rotating cylinders. 
Such a cylinder can be hydraulic and can have fluid inlet 
and outlet 123, 24. 
Now, if the actual elastic yieldingness of the paper is 

not sufficient for the obtestion of a good elastic pres 
sure, this necessary elasticity is obtained in the example 
illustrated in FIG. by laying, according to the inven 
tion, the printing plates 3 and 4 on a layer of elastic 
material 5 and/or 6. This carrier layer, which may be 
given for instance a thickness ranging between 1 and 5 
mm., according to the pressure required, is constituted 
for instance by feit, cork, rubber or cardboard; Such a 
layer allows laying the rigid printing plates in a suitable 
elastic manner on the cylinder. 

According to a modification which is not illustrated, 
only one of the two cylinders 1 and 2 is provided with 
an elastic layer and obviously, in this case aiso, the pres 
sure is distributed equally over both sides of the paper. 

In order to prevent the compression from being ap 
plied too harshly at the moment at which two sector 
shaped printing plates 3 and 4 carried by the correspond 
ing cylinders engage each other, the leading edges 3a and 
4a of the printing plates on both cylinders are corre 
spondingly beveiled. By reason of the presence of this 
inwardly directed slope, which slope may advantageously 
be incurved and merge gradually into the periphery of 
the plate provided with engraved grooves, there is ob 
tained a smooth application of the pressure upon engage 
ment between the cooperating printing plates and the 
paper to be printed. A similar arrangement may also be 
incorporated with the trailing edges 3a and 4b of the 
printing plates so that a sudden outing out of the pressure 
exerted on the output ends of the printing plates may 
be avoided. 

FIG. 2 illustrates diagrammatically two cylinders 10 
and i? adapted to rotate round the corresponding axes 
12 and 3. In order to obtain an elastic compression, 
the rigid cylindrical shell is Suspended radially round the 
cylinder-carrying spindie through radially acting springs 
E6 and 7. This leads to the possibility of shifting radi 
ally and outwardly the cylindrical shell of either cylinder 
as a unit with reference to its spindle 2 or i3, to an 
extent depending on the elasticity of the spring, in a di 
rection facing away from the cooperating cylinder. 

Thus, while the two cylinders show permanently in 
the case illustrated in FIG. 2 a constant diameter d, the 
spacing ri between the cylinder shell in the contacting 
area with the other cylinder and the cylinder spindle is 
always slightly shorter than the distance r2 between the 
diametrically opposed peripheral area of the same cyl 
inder shell and the cooperating cylinder spindle. The 
spacing between the spindies 2 and 3 of the two cylin 
ders is thus somewhat smailer than the sum of the radii 
of the cylinders considered in their free condition. Con 
sequently, whatever may be the position of a cylinder, 
the springs 16 or 7 operating radially on the cylinder 
shell in a direction facing the other cylinder are sub 
jected to compression, while the springs facing away 
from Said other cylinder are subjected to a correspond 
ing expansion. 
According to a modification which is not illustrated, 

it is also possible to set the engraved shell of the cylin 
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4. 
ders 10 and 11 over an elastic layer distributed over the 
inner periphery of the outer shall forming the engraved 
sheath in a manner such that the rigid cylinder shell may 
be elastically shiftable on said layer with reference to the 
cylinder spindle. 

FIG. 3 illustrates diagrammatically a rotary printing 
press designed in accordance with the invention so as to 
allow the simultaneous printing on both sides of a sheet 
of paper with a single colour intaglio impression. The 
cylinders 1 and 2 are constituted in this case by plate 
carrying cylinders provided with four sector-shaped en 
graved printing plates 3 and 4 in a manner similar to 
those iliustrated in FIG. 1, with the interposition, if re 
quired, of an elastic layer which is not illustrated. 

Froin a conventional stack 21 carrying the sheets, the 
paper to be printed on both sides is fed over the feeding 
table 22 and is taken hold of by the oscillating gripping 
member 23 so as to be laid over the lower plate-carrying 
cylinder i and to be guided between the latter and the 
upper plate-carrying cylinder 2. The printing plates 3 
and 4 on the two cylinders are subjected in a conven 
tional manner to the well-known wiping operation after 
they have been inked by the inking means 27. 
The wiping system cooperating in the case illustrated 

with the wiping cylinders 28 and 29 is designed so that 
unengraved upper surface areas of the plates are per 
fectly freed of any superfluous ink, while the ink is still 
raore energetically urged into the engraved grooves so 
as to cut out any undesired splashing effect upon engage 
ment of paper sections inside said engraved grooves. 
The preliminary wiping system 23 is advantageously 

provided with an ink-recovering system which allows re 
covering the valuable printing ink. 
The sheets printed on both sides are fed off the periph 

ery of the lower plate-carrying cylinder over the outlet 
chain system gripping the paper sheets and leading thern 
onto the output table 25. 

Instead of the one-colour printing illustrated, it is ob 
viously possible to provide one or both sides of the sheets 
with a multi-colour printing. In particular, it is possible 
to execute simultaneously a multi-colour printing on one 
side and a single colour printing on the other side of 
the sheet. 
The arrangement illustrated diagrammatically in FIG. 

4 for the execution of our improved printing procedure 
incorporates again two cylinders 3G and 31 which may be 
constituted by plate-carrying cylinders provided with 
sector-shaped printing plates as already illustrated in the 
case of FIG. 3, or else, it is possible to resort to cylinders 
carrying an engraved sheath. The web or sheet of paper 
to be printed reaches as precedingly, over an inlet table 
32 and an oscillating gripping system 33, the periphery 
of the lower cylinder 33 and it is then urged under a 
suitable compression into the gap between the two 
cylinders so that the simultaneous printing of both sides 
may be executed, the paper being finally conveyed by an 
output chain system 34 adapted to take hold of the paper 
so as to feed it onto an output table which is not il 
ustrated. 
In contradistinction with the wiping system cooperat 

ing with the cylinders as illustrated in FIG. 3, the wiping 
is executed in the case of FIG. 4 by the usual endless 
web of paper, fabric or the like suitable wiping material. 
These endless wiping webs are wound off feed roilers, 
over wiping bars 36a, 36b and 35c which urge them 
against the outer plate surface to be cleaned, after which 
said webs are wound on take-up rollers. These feed and 
take up roilers are designated generally by the reference 
number 35. The inking of the printing plates or of the 
engraved sheaths on the cylinders is again provided by 
inking Systems 35. 

In both embodiments illustrated in FGS. 3 and 4, and 
with a view to increasing, as required by the case con 
sidered, the elastic pressure exerted by reason of the more 
or less elastic yieldingness of the paper, it is possible to 
resort to any of the inventive Steps already disclosed with 
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reference to FIGS. 1 and 2 in the case of a plate-carry 
ing cylinder and of a cylinder carrying an engraved 
sheath. Furthermore, the invention provides for at least 
one cylinder spindle, which is shiftable perpendicularly to 
its longitudinal direction, so as to allow adjustment of the 5 
pressure exerted on it and must be subjected to the neces 
sary pressure, to be stressed by an elastic force so that 
the unit including the cylinder and its spindle may be 
urged elastically against the other cylinder. 
The method according to the invention allows for the 10 

first time the simultaneous one-colour or multi-colour 
intaglio printing on both sides of the material to be 
printed, which leads to a cheaper execution of expensive 
intaglio prints and also to a substantial saving of time 
in comparison with the double passage of the paper 
through the printing press as required hitherto. 
What I claim is: 
Device for producing sheets and web printed on both 

sides by single or multi-colour intaglio printing comprising 
(A) a pair of coacting oppositely rotating cylinders 

facing each other at their peripheries and each carry 
ing similarly dimensioned rigid intaglio printing 
plates, 

(B) means for inking and wiping the surface of said 
intaglio plates on each of said cylinders, 

(C) means for guiding the material to be printed be 
tween said cylinders at their coacting area to thus 
simultaneously print both sides of said material, 

(D) spindles carrying said cylinders, at least one of 
said spindles having means for moving perpendic- 30 
ularly to the longitudinal axis thereof for adjusting 
the pressure between said plates and thereby guiding 
the material to be printed under pressure between 
Said plates, 

(E) at least one of said cylinders having an elastically 
yielding surface for supporting the said intaglio 
plates carried thereby, 
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(F) each of said rigid plates being sector-shaped and 

having bevelled leading and trailing edges, 
(G) said plates on said coacting cylinders being 

oriented so that at least said bevelled leading edges 
of said cylinders coact to form an inwardly directed 
slope therebetween so that upon engagement be 
tween two cooperating printing plates carried by the 
two cylinders a gradual rise in pressure is obtained 
and similarly a gradual release of said pressure is en 
sured at the end of said engagement between said 
plates. 
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