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1. 

This invention relates to improvements in de 
sign and construction of rotary intaglio. Or gra 
vure printing machines, particularly that type of 
machines provided for printing and perfecting a 
web. of any suitable material by means of tWO 
or more printing units, and has for its object cer 
tain new and useful improvements in the con 
struction and arrangement of the mechanism of 
such machines and particularly of the drying ar 
rangement, specified below. 

It has been common practice to direct the web, 
upon leaving the printing units, upwards to an 
open or closed chamber for exposure to a drying 
process. During the drying, the chiefly toxic sol 
vents of the printing inks are volatilized. To 
prevent escape of fumes and odors into the ma 
chine room, they are exhausted, and, in most 
cases, led to a recuperating plant. 
The dangerous mixture of air and fumes, and 

odors in question has a greater specific weight 
than the air in the machine room. Therefore, 
it is a considerable disadvantage of drying cham 
bers placed above. the printing units that this 
mixture, in spite of exhaustion, easily escapes 
through the slots provided at the bottom side 
of the drying chambers necessary for the paSSage 
of the web, causing detrimental effects upon the 
health of operating personnel. This type of con 
Struction furthermore must be of considerable 
height and provided with means such as galleries 
to allow machine operators to thread the web into 
the drying chamber. Lastly, service and inspec 
tion of, as well as accessibility to printing units 
are rendered more difficult by said arrangement 
of the drying chambers and by guiding the web 
between these elevated parts of the machine. 

Therefore, the principal object of the present 
invention is to completely encase the drying 
chamber and to arrange the latter not above the 
printing units as before but underneath them, 
and to construct the drying chambers as an en 
tirely closed room extending along the whole 
length of the machine. 
This invention has for another object an im 

proved construction, whereby the casing of the 
machine is enclosing printing units and drying 
chamber altogether, the printing units being sep 
arated from the drying chamber though, by sep 
arating Walls or metal sheets. provided with slots 
for the passing of the Web. 
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2 
The invention has for a further object the ar 

rangement of hinged hoods in the casing fitted to 
or above the printing heads and made preferably 
of transparent material such as glass, Plexiglas, 
&c., to allow inspection of the printing proceSS 
also. While the hood is turned down. 
A further object of the invention is to connect 

One or several pipes leading from the bottom part 
of the drying chamber to the exhausting device. 
Other objects and advantages of the invention 

will be more readily, understood by reference to 
the following specification and accompanying 
drawings in which: 

Fig. 1 is a longitudinal sectional view showing 
the general arrangement of the printing ma 
chine; 

Fig. 2 is an enlarged detail view showing one 
of the printing units and a part of the drying 
chamber; 

Fig. 3 is a cross-section of the machine taken on 
line 3-3 of Fig. 2 and showing the rear elevation 
of one of the printing units, the hood being 
opened; 

Fig. 4 is a longitudinal sectional view of a modi 
fied arrangement of the printing machine. 
The continuous web. 5 which is fed into the 

press is drawn from the original roll 6 the remov 
able shaft of which is journalled in the upright 
side frames of the inachine. 
On the same shaft a brake disc. 8 is fixed which 

is braked through the effect of the brake band 9. 
The braking power is delivered by a spring fo, one 
end of which is fixed to the end of the brake band, 
and the other end to a bracket fitted to the 
machine frame. 

By-fixing the brake band 9 directly to the ma 
chine frame the roll 6 is always under the in 
fiuence of the same braking power. In Some 
cases, it is desired, to regulate the braking power 
proportionally to the diameter of the original 
roll. In this case, the other end of the brake 
band 9; is fixed to a lever 2 which is arranged 
reversible in the side frame. Of the machine. It 
carries at its other end a rotating idler roll 3 
which is pressed through the brake band 9 under 
the influence of the spring 9 against the original 
roll . 

If the diameter of the original roll is large, a 
sufficiently large brake, power is transmitted to 
the brake disc 8. The more the original roll di 
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minishes, the more the brake band 9 is released, 
and in this Way the brake power is diminished. 
From the roll 6 the Web travels over the guide 

rollers 4 to the two brushing devices S, con 
sisting each of a brush on one side and an 
idler roll. On the other Side of the Web. Here 
after, the web travels horizontally and enters 
through a slot into the drying chamber of the 
machine, this latter being composed chiefly of 
the machine frames on both sides and the 
Covering plates connecting the edges of both 
Side frames throughout. Herein, the web is 
guided by means of the guide roller 6 into ver 
tical direction and enters through a further slot 
in the separating wall 7 into the printing unit. 
Here, the direction of the paper web is altered 
first by a guide roller 8 and, on its further run, 
by a guide roller 9. It then passes between 
the forme cylinder 20 and the pressure cylinder 
2 where printing is effected. Hereupon, the 
Web leaves the printing unit through another 
Slot in the separating wall 7 and gets into the 
drying chamber. The drying of the web is ef 
fected by air blown to the printed side through 
the nozzles 22. To obtain maximum drying re 
Sults the blowing process should affect the web 
On a sufficiently long travel. For this reason, 
the web is not guided directly to the next print 
ing unit for printing of the next colour but over 
Several guide rollers 23, 24, and 25 which cause 
the Web to form several turns. Guiding is done 
in Such a manner that, during the first part of 
the run, the printed side of the material is not 
touched by the rollers. Only after sufficient 
progress of the drying process has been made, 
the printed side of the web is touched by guide 
roller 26 and runs first along its former turns 
and then to the next printing unit. 
To avoid that the web, when passing in front 

of the blowing nozzles, be not too much divert 
ed from its provided travel by the air stream, 
plates or other suitable guides 27, 28, and 29 
are fixed to the side walls opposite to the nozzles 
On the other side of the web, thus assuring the 
COrlect run of the Web. 
The printing process is repeated in the second 

printing unit in exactly the same manner as in 
the first, and drying is effected again in the 
Sane nanner as described above. In both cases 
the same arrangement is used. For this reason, 
these parts are given the same numbers, marked 
by an added prime suffix (). 

In the third printing unit and in the third 
part of the drying chamber, this process is re 
peated; these installations have consequently 
been marked in the drawing with the same num 
bers by adding two suffixes (''). 
After having travelled through the last part 

of the drying chamber, the web 5 leaves this 
chamber through a slot and, after having been 
guided by the guide rollers 3 ? and 32, it is re 
Wound to a rewinding shaft, thus forming the 
Winding roll 33. The shaft is placed in bear 
ings 34, capable of sliding in a vertical guide of 
the machine frame. The winding roll itself is 
carried on its circumference by the two sup 
porting rollers 35. With increasing diameter of 
the roll, the bearings 34 vertically slide upward 
together with the rewinding shaft. 
Between the web exit from the drying cham 

ber and the roll 33 conventional devices for ro 
tary presses can be fitted, such as slitters, sheet 
ers, folders, and/or perforators. Considering 
that these units are not within the scope of the 
invention, they are not shown in the drawing. 
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4 
Those skilled in the art will have no difficulty 
to fit into the machine well known additional 
devices of various design.S. 
To illustrate more clearly the main object of 

my invention, the drying chamber extending be 
neath the printing units and the arrangement 
of the pressure and suction pipes belonging to 
it are represented in a larger scale as per FigS. 
2 and 3, including simultaneously the printing 
units, the construction of which is not an ob 
ject of this invention, however. 
From the drawings it can clearly be recognized 

that the forme cylinder 20 is supported from 
the side frames 7 of the machine in suitable 
journals 36 which slide in vertical guides of the 
machine frames. By these guides, the forme 
cylinder can be placed in or removed and can 
be fixed in the working position by means of 
a spindle not shown in the drawing. In this 
position, the forme cylinder touches the inking 
roller 37 which, with its lower part, dips into 
the ink fountain 38 partly filled with ink. If 
the forme cylinder rotates, the inking roller 
also turns and inks the cylinder the Surface of 
which is scraped by the doctor blade 39 in the 
well known manner. The ink fountain is Sup 
ported on both sides by Spindles adjustable by 
means of a hand wheel 40 fitted at the outside. 
and by two screw wheels 4 and 42 fitted to the 
same shaft. 
The pressure necessary for the printing proc 

ess is effected by the pressure cylinder 2 which, 
on both sides, rests in a sliding piece each which 
can slide horizontally in a space left open for 
this purpose in the machine frames. Two fur 
ther sliding pieces, one arranged at each ma 
chine frame, form the journals for a further 
pressure cylinder 43 which, with the aid of a 
spindle and a hand wheel 44 is pressed against 
the pressure cylinder 2 which transmits this 
pressure over the web to the forme cylinder 22. 
The pressure cylinders can be arranged also in 
levers. It is advisable to provide the Separat 
ing wall f, being underneath the ink fountain 
38 in such a manner that possible ink Splashes 
or overflowing ink are received by this Separata 
ing Wall to avoid soiling of the web. For this 
purpose, the separating wall is curved in verti 
cal direction towards the top, as shown in the 
drawing, thus forming a flat tub. 
To enable the operator to reach the individual 

parts of the printing unit during the printing 
Operation, it is advisable to provide the pos 
sibility of opening the casing enclosing the print 
ing unit. For this reason, said part of the caS 
ing has the form of a hood 45 fitted to the casing 
by means of hinges 46, and can therefore be 
turned up, as shown in the drawing. With the 
hood turned up, the Operator of the machine jS 
able to Survey all parts of the printing unit dur 
ing its run, and, if necessary, to make little ad 
justments. For this purpose he steps on the 
platform 47, and it is a main advantage of the 
invention that he is hindered from such inspec 
tion neither by the travel of the web nor by any 
parts on the top of the machine since drying 
chamber as well as travel of the web are located 
underneath the printing units. 

If it is intended to inspect the printing process 
Without making any adjustments, part of the 
hood can be made of transparent material such 
as glass, Plexiglas, &c. The inspection can thus 
be effected without any danger for the opera 
tor; no fumes or odors arising in the printing 
units are streaming into the workshop. 
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The drive of the printing units is effected from 
the main drive shaft 48 extending along the ma 
chine and actuated by a motor not shown in the 
drawing. At each printing unit, the driving 
movement is transmitted over a bevel gearing to 
a vertical shaft 49 which, over, another bevel 
gearing, drives a horizontal shaft to which a 
gear is fitted, meshing with gear. 59. The latter 
is fixed to the shaft of the forme cylinder 2 
driving it. The driving shaft 49, over another 
bevel gearing, is driving a spiral gearing 5-1 which 
on its part turns an eccentric, making the lever 
52 reciprocate. This lever is connected to anoth 
er lever 53 which, in its approximate Iihiddle, is 
journalled in a fulcrum. The upper end of Said 
lever is connected to the head 54 of a rod 54' 
moving the doctor blade 39 to and fro in the axial 
direction of the forme cylinder, avoiding dif 
ficulties arising from a fixed doctor blade. 
The blowing nozzles 22 arranged in the drying 

chamber have the approximate form of tubes 
with lengthwise slots for air escape. With one 
end they are connected to a tubing system 55 
following the Way of the web. This tubing is 
connected to the main blowing piping 56 by a 
short joint penetrating the machine frame. 

It is of particular importance and represents 
the main advantage of my invention that ex 
hausting can be effected at the bottom part of the 
drying chamber since, as mentioned before, the 
fumes arising from the volatilization of the Sol 
vents are heavier than the atmospheric air and 
thus will deposit in the bottom part of the dry 
ing chamber. At the known arrangement of 
the drying chambers on the top of printing units, 
the provision of several slots is not to be avoided 
in their lowest part for the passage of the web; 
exhausting is generally effected in the higher 
part of the chamber. That is why fumes are 
escaping through the slots into the workshop, 
causing detrimental effects upon the health of 
the operating staff. By my invention, however, 
the drying chamber is completely closed, and 
the fumes can be exhausted directly in the bot 
ton part, too. For this purpose, the main suc 
tion piping 5 is guided in such a manner that its 
connecting branches 53, after having gone 
through the machine frame, reach the lower part 
of the drying chamber, thus avoiding all dis 
advantages of the known arrangements. Con 
sidering, that in this case the exhausted air mix 
ture contains a considerable part of funes and 
solvents, recuperation of the available solvents 
is particularly economical, if the exhausted mix 
ture is led to a recuperation plant. 
The arrangement of the printing machine de 

scribed before is such, that the whole machine 
frame is resting on the floor. The printing units 
are arranged somewhat higher therefore and are 
easily accessible only from a platform. Another 
construction, without departing from the SCOpe 
of the invention, consists in arranging the dry 
ing chamber, extending in this case also over 
the whole length of the machine, in the storey 
below. This construction is schematically repre 
sented in Fig. 4, whereby details fully covered by 
the above described arrangement have not been 
repeated. 
The printing machine comprises the two lat 

eral frames 59 together with the covering plates 
across the machine forming a completely closed 
casing for the drying chamber and the printing 
units which are, however, separated from each 
other by separating walls, similar to the above 
description. The lower part of the machine, 
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6 
however, does not stand upon the floor but pene 
trates the floor in such a manner that only the 
printing, units, together with the upper parts of 
the drying chamber are positioned above the 
floor. The main, part of the drying chamber 
enters, into, the storey below. To obtain a vi 
brationless, foundation of the machine it is ad 
visable to support the bottom of the machine by 
the pillars 60. The original roll 6 is with its 
shaft, journalled at both ends in the frame €2. 
The same frame includes also bearings for the 
guide rollers 63 and the brushing device 64. 
After the Web has travelled through the latter it 
runs towards the top and, after reversing at the 
roller 65, enters into the drying chamber of the 
machine. Its travel through the different print 
ing and drying devices is the same as described 
above. In the same manner it is rewound to 
the roll 66 which can be provided in the upper 
floor. The arrangement of the blowing pipes 
6 connected to the nozzles and of the Suction 
pipes 68 is the same as indicated in FigS. 1 to 3. 
The advantage of this somewhat modified con 
struction of the machine is due to the fact that 
in this case the printing units are still more 
easily accessible than when erecting the machine 
frame upon the floor. 
In some cases it may be desirable to divide the 

large drying chamber into individual compart 
ments. This division is very simple by insert 
ing corresponding separating walls as shown in 
Fig. 2. It is best suitable in this case to sep 
arate the drying chamber in such a manner that 
each printing unit is provided with its individual 
and fully closed part of the drying chamber. 
For the passage of the Web only one slot has to 
be provided in each separating wall. 

Having now described my invention, it will be 
obvious to those skilled in the art after under 
standing my invention that other changes and 
modifications may be made therein without de 
parting from the spirit and scope of my inven 
tion. 
What I claim is: 
1. In a web printing press, a plurality of print 

ing units for multi-color printing arranged in 
series, drying means arranged below and for each 
printing unit and extending parallel a certain 
distance along the path of travel of the web ad 
jacent the printing side of the paper web, guide 
plates arranged adjacent the paper web extend 
ing the length of the drying means and on the 
side of the paper opposite the printing side to 
restrict the amount of diversion of the paper Web 
due to the effect of the drying means, rollers 
for guiding the web arranged in the press so 
that, the Web leaving each printing unit is guided 
downwards to its drying means arranged be 
neath its printing unit, and a main casing com 
monly enclosing all of said units and drying 
means, said casing comprising a plurality of up 
per compartments each encasing in its top por 
tion one of the printing units, and a lower com 
partment extending along the base of the press 
underneath the compartments of the printing 
units and connected therewith and encasing all 
of the drying means. 

2. A web printing press according to claim 1, 
in which means are provided in each drying 
means for blowing a stream of air against the 
web and means for exhausting fumes out of the 
lower compartment of the main casing. 

3. A web printing press according to claim 1, 
in which separation walls are provided in the in 
terior of the main casing between the compart 
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ments of the printing units and the compart 
ment of the drying means. 

4. A web printing press according to claim 1, 
in which Separation Walls are provided in the in 
terior of the main casing between the compart 
ments of the printing units and the compart 
ment of the drying means, and in which at least 
One Series of nozzles is provided in each drying 
means to blow streams of air against said web. 

5. A web printing press according to claim 1, 
in which the top portions of the compartments 
for the printing units are provided with hinged 
hoods. de 
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