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3,044,396 
NKING MECHANISM FOR NTAGLO 

PRINTENG MACHINES - - 

Claes B. Aller, Copenhagen, Denmark, assigaor to Carl 
Allers Etablissement A/S, Copenhagen, Denmark, a 
Danish joint-stock company . . 

Filed Jan. 4, 1960, Ser. No. 135 
Claims priority, application Great Britain Jan. 2, 1959 

i0 Claims. (C. 101-157) 

In intaglio printing as practised commercially with ro 
tary printing machines, the image to be reproduced is 
formed in the curved face of a printing surface by a series 
of cells; ink is initially applied in one way or another to 
the whole area of the printing surface which then, as it 
moves towards the printing or impression zone, passes 
under a doctor blade which is supported by the outer faces 
of the walls of the cells, this blade being intended to 
remove the ink in excess of that contained in the cells 
themselves. 
The tone values of the image are controlled by the 

depth or the area or both of the cells, these factors being 
established at the time the printing surface is produced; 
to retain the same tone values in the printed image de 
mands firstly that the cells shall be adequately charged 
with ink and secondly that the outer faces of the cell walls 
shall be devoid of ink. This imposes a heavy duty on a 
single doctor blade and in some cases it is necessary to 
cause the printing surface, after leaving the doctor blade, 
to pass under wiper cloths or pads for the purpose of wip 
ing clean the outer faces of the cell walls before they pass 
to the printing or impression zone in which the ink in the 
cells is transferred to the material to be printed. 
The main object of this present invention is to provide 

an inking mechanism which while being simple, will en 
sure that the cells are fully charged with ink and that 
the outer faces of the cell walls shall be adequately 
cleaned. 
The present invention comprises providing, in advance 

of the doctor blade (regarded in the sense of movement 
of the printing surface from an ink applying zone to the 
impression zone) a roller which not only operates. to re 
duce the ink applied to the printing surface to a thin film 
but operates to force the ink into the cells; by this action 
the duty imposed on the subsequently acting doctor blade 
is considerably reduced since it is now called upon to 
remove only the thin film or trace to which the ink is re 
duced and the doctor is therefore enabled easily to clean 
the outer faces of the cell walls without the necessity for 
any further cleaning action. The tone values are thus 
maintained since it is ensured that the cells are properly 
charged with ink and the outer surfaces of the cell walls 
are adequately cleaned. 

In order to maintain the doctor blade clear of any 
accumulation of the ink which it removes, it is preferred 
that the doctor blade shall operate in a region of sub 
atmospheric pressure created by a duct connected to the 
suction side of a pump; in this way the ink which is re 
moved by the doctor blade is constantly sucked away 
leaving the blade in a continuously clean condition able 
to clear the faces of the cell walls of all traces of ink. The 
roller is supported for rotation in bearings which are ad 
justable to enable the roller to be set radially with respect 
to the axis about which the printing surface rotates so as . 
to enable the thickness of the film of ink left on the sur 
face after it has passed the roller to be regulated. 
The ink can initially be applied to the whole area of 

printing surface in any of the usual ways; e.g. by provid 
ing a pool of ink in an ink fountain in which the printing 
surface dips or by providing an inking head which directs 
a spray or film of ink to the printing surface. 
may, however, be caused to circulate in a path which 
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2 
includes the printing surface as it passes to the roller; the 
circulation of ink can be produced by a pump in which 
case the pressure side of the circulation would be used to 
supply the ink to the printing surface and the suction side 
to remove the excess ink from the doctor blade. 
The term printing surface is employed to denote either 

the periphery of a printing cylinder prepared for the pur 
pose or the outer face of a shell or plate mounted on a 
cylinder. 
The doctor blade is arranged as closely as practicable 

to the impression zone which would beformed in the 
usual way by an impression roller backed by a counter 
pressure cylinder on the diameter opposite that at which 
the roller is applied to the printing surface, the material 
to be printed passing between the impression roller and 
the printing surface. . 
The invention is illustrated in the accompanying draw 

ing in which FIGURE 1 is a somewhat diagrammatic 
view showing the essential working parts and FIGURES 
2, 3 and 4 are views of a practical form of the apparatus, 
FIGURE 2 being a fragmentary view, partly in end eleva 
tion and partly in transverse, vertical section, FIGURE 3. 
being a side elevation looking in the direction of the arrow 
III, FIGURE 2, and FIGURE 4 being a plan view. In 
FIGURES 2-4 of the drawing the parts corresponding to 
those shown in FIGURE 1 are given similar reference nu 
merals. : . 

Referring to the drawings, the printing cylinder of an 
intaglio printing machine is indicated at 1, the printing 
surface applying the printing image to a web 2 where it 
passes over an impression cylinder or roller 3 backed by 
a counter-pressure cylinder 4. . . . 
The printing surface of the cylinder 1 is inked by ink 

supplied to a chamber 5 through a supply connection 6; 
in this chamber is a roller 7 which operates to force the 
ink into the cells constituting the printing surface on the 
cylinder 1 and at the same time to limit the thickness of 
the coating of ink which is on the printing surface. Sur. 
plus ink (i.e. ink which is squeezed away by the roller 7); 
is removed by connecting the chamber 5 to a suction re 
turn duct 8, and baffles 9 may as shown in FIGURE 1 be 
provided to prevent ink from returning to the printing 
surface via the roller 7 as it moves away from the printing: 
surface. This roller 7 can be adjusted as indicated by the 
arrow A to enable the thickness of this layer to be regu 
lated. - - 

The printing surface having been inked as described 
passes below a doctor blade 10 which, by virtue of the 
regulating action of the roller 7 has now only the small 
duty of removing the regulated thickness of ink from the 
outer walls of the cells leaving them charged by the in 
jecting action of the roller 7. The doctor blade operates 
in a region of suction which is created by extending the 
suction duct 8 as shown at 11 so that ink removed by the 
doctor itself is drawn away. . 

Referring now to the practical form of the invention 
as it is shown in FIGURES 2-4, the roller 7 is carried by 
arms 24 which are fast with stub spindles 25 so mounted 
on stationary brackets 26 that the spindles can be rocked 
by adjusting screws 27 operating on arms 27' so that the 
pressure created by the roller 7 can be adjusted. 

In this practical form, the ink supplied to the connec 
tion 6 flows to an inking head 28 having a narrow flow 
passage 28' which extends the length of the printing cyl 
inder 1 so that the ink is applied as a "sheet' to the 
periphery of the cylinder prior to its passing below the 
roller 7; thus, the printing surface is pre-inked and the 
ink is subjected to the pressure of the roller 7 so as to 
be levelled and regulated in thickness by it as well as 
being forced into the cavities in the plate to ensure their 
being fully charged with the ink. . . . - 
The doctor blade 10 is carried by a holder 12, clamped 
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on a hollow rail component 13 which provides the suc 
tion duct 8; this component 13 is itself provided with 
lugs 14 which are pivotably mounted at the ends of the 
component 13 on pivots 15 carried by brackets 16 
clamped in selected positions on brackets 17 clamped. 
to the upper edge of the wall 18 of the usual fountain 
disposed below the printing cylinder 1. 
The pivots 15 provide for the lifting of the suction duct 

and doctor blade assembly to enable the printing cylin 
der to be fitted and its surface to be examined. This 
lifting operation can be effected by power via pneumatic 
Tam and cylinder arrangements the cylinders 19 of which 
are carried by brackets 20 pivoted at 21 and the rams 
of which are connected by their rods 22 to swivels 23 
on the duct component 13, the arrangement enabling 
the cylinders to oscillate as the duct swings. 
The ink which is drawn away by the suction applied 

via the duct 8 is returned to the supply duct 6 so estab 
lishing a circulation of ink which will wash over the 
printing surface where it is exposed between the ink 
applying chamber 5 or the head 28 and the roller 7. The 
roller 7 is a free running roller relying on traction im 
parted to it by the printing surface of the cylinder 1 
but alternatively the roller could be positively driven to 
have a peripheral speed equal to that of the printing sur 
face slightly less or greater than that of the printing sur 
face so as to produce a working action on the ink pro 
moting the cell-charging action. 
Although reference has been made to only a single 

roller 7, two or more rollers could be used in series and 
Set progressively to reduce the thickness of the ink film 
before it passes to the doctor: in most cases however, 
a single roller is sufficient and is desirable on the score 
of simplicity and cost. 
The suction ink removing action can be extended close 

to the operating zone of the doctor blade 10 by ducts 
or pipes 30 carried by the rail 13 and open to its interior. 

Provision can be made to remove ink which passes 
over the end walls of the printing cylinder 1: this can 
be effected by extending down those end walls suction 

4. 
etched surface of said printing cylinder as it passes to 
the impression zone, means to supply ink under pressure 
to the said head, a doctor blade disposed to operate on 
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boxes 29 which are also connected to the suction to which 
the interior of the rail 13 is connected. These suction 
boxes are open at their faces which are presented to the 
end walls of the cylinder 1 so that ink which passes over 
the end walls is collected and returned. 
As is usual in such printing machines the cylinder 1 

is disposed over a fountain 31 and this fountain will catch 
any ink falling from the mechanism, the fountain being 
conveniently also connected to the suction supply. 

I claim: 
1. A rotary intaglio printing machine comprising a 

rotary printing cylinder having an etched printing sur 
face formed with cells extending into the cylinder below 
the cylinder surface, an impression cylinder with which 
the printing cylinder cooperates to effect a printing im 
pression at an impression zone, means to apply ink to 
the surface of the printing cylinder as it moves toward 
the impression zone, a doctor blade disposed to operate 
on the printing cylinder as it passes from the ink-applying 
means to the impression zone to remove the ink from 
the outer walls of the cells but leave the cells charged 
with ink; and, in combination therewith, a roller dis 
posed adjacent the printing cylinder between the ink 
applying means and the doctor blade, the roller operating 
on the inked surface of the printing cylinder to force the 
ink into the etched printing surface cells and to remove 
surplus ink from said printing cylinder prior to the etched 
surface passing to the doctor blade. 

2. A rotary intaglio printing machine comprising a 
rotary printing cylinder having an etched printing sur 
face formed with cells extending into the cylinder below 
the cylinder surface, an impression cylinder cooperating 
at an impression zone with the printing surface to effect 
a printing impression on material passed between the 
cylinders, an inking head to apply a film of ink to the 
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the etched printing surface of said printing cylinder as 
it passes from the inking head to the impression zone to 
remove the ink from the outer walls of the cells but leave 
the cells charged with ink; and, in combination there 
with, a roller disposed adjacent said printing cylinder to 
operate on the etched printing surface as it passes from 
the inking head to the doctor blade, the said roller op 
erating on the inked printing surface to force the ink 
into the etched printing surface cells and to remove sur 
plus ink, thereby relieving the duty of the doctor blade. 

3. A rotary intaglio printing machine comprising a 
rotary printing cylinder having an etched printnig sur 
face formed with cells extending into the cylinder below 
the cylinder surface, an impression cylinder with which 
the printing cylinder cooperates to effect a printing im 
pression at an impression Zone, means to apply ink to 
the surface of the printing cylinder as it moves toward 
the impression zone, a doctor blade disposed to operate 
on the printing cylinder as it passes from the ink-apply 
ing means to the impression zone to remove the ink from 
the outer walls of the cells but leave the cells charged 
with ink; and, in combination therewith, a roller disposed 
adjacent the printing cylinder between the ink-applying 
means and the doctor blade, the roller operating on the 
inked surface of the printing cylinder to force the ink 
into the etched printing surface cells and to remove sur 
plus ink from said printing cylinder prior to the etched 
surface passing to the doctor blade, and means to adjust 
the setting of said roller radially of the etched printing 
surface of the printing cylinder. 

4. A rotary intaglio printing machine comprising a 
rotary printing cylinder having an etched printing Surface 
formed with cells extending into the cylinder below the 
cylinder surface, an impression cylinder cooperating at 
an impression zone with the printing surface to effect a 
printing impression on material passed between the cyl 
inders, an inking head to apply a film of ink to the etched 
surface as it passes to the impression zone, means to 
Supply ink under pressure to the said head, a doctor 
blade disposed to operate on the etched printing surface 
of said printing cylinder as it passes from the inking head 
to the impression zone to remove the ink from the outer 
walls of the cells but leave the cells charged with ink; 
and, in combination therewith, a roller disposed adjacent 
said printing cylinder to operate on the etched printing 
Surface as it passes from the inking head to the doctor 
blade, the said roller operating on the inked printing sur 
face to force the ink into the etched printing surface 
cells and to remove surplus ink, thereby relieving the 
duty of the doctor blade, and means to adjust the setting 
of the said roller radially of the etched printing surface 

5 of the printing cylinder. 
5. A rotary intaglio printing machine comprising a 

rotary printing cylinder having an etched printing sur 
face formed with cells extending into the cylinder below 
the cylinder surface, an impression cylinder with which 
the printing cylinder cooperates to effect a printing im 
pression at an impression zone, means to apply ink to 
the surface of the printing cylinder as it moves toward 
the impression zone, a doctor blade disposed to operate 
on the printing cylinder as it passes from the ink-apply 

5 ing means to the impression zone to remove the ink from 
the outer walls of the cells but leave the cells charged 
with ink; and, in combination therewith, a roller dis 
posed adjacent the printing cylinder between the ink 
applying means and the doctor blade, the roller operat 
ing on the inked surface of the printing cylinder to force 
the ink into the etched printing surface cells and to 
remove surplus ink prior to the etched surface passing 
to the doctor blade, and means to withdraw surplus ink 
removed by the roller and the doctor blade and to supply 
it to the ink-applying means. 
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6. A rotary intaglio printing machine comprising a 
rotary printing cylinder having an etched printing Sur 
face formed with cells extending into the cylinder below 
the cylnider surface, an impression cylinder cooperating 
at an impression zone with the printing surface to effect 
a printing impression on material passed between the 
cylinders, an inking head to apply a film of ink to the 
etched surface as it passes to the impression Zone, means 
to supply ink under pressure to the said head, a doctor 
blade disposed to operate on the etched printing Sur 
face of said printing cylinder as it passes from the ink 
ing head to the impression zone to remove the ink from 
the outer walls of the cells but leave the cells charged. 
with ink; and, in combination therewith, a roller dis-, 
posed adjacent said printing surface to operate on the 
etched printing surface as it passes from the inking head 
to the doctor blade, the said roller operating on the inked 
printing surface to force the ink into the etched print 
ing surface cells and to remove surplus ink, thereby re 
lieving the duty of the doctor blade, suction means to 
remove the surplus ink removed by the said roller and 
the said doctor blade, and means to re-supply the re 
moved ink to the said inking head so as thereby to create 
a circulation of ink. 

7. A rotary intaglio printing machine comprising a 
rotary printing cylinder having an etched printing-sur 
face formed with cells extending into the cylinder below 
the cylinder surface, an impression cylinder cooperating 
at an impression zone with the printing surface to effect 
a printing impression on material passed between the cyl 
inders, an inking head to apply a film of ink to the etched 
surface of said printing cylinder as it passes to the im 
pression zone, means to supply ink under pressure to 
the said head, a doctor blade disposed to operate on the 
etched printing Surface of Said printing cylinder as it 
passes from the inking head to the impression zone to 
remove the ink from the outer walls of the cells but 
leave the cells charged with ink; and, in combination 
therewith, a roller disposed to operate on the etched 
printing surface as it passes from the inking head to the 
doctor blade, the said roller operating on the inked print 
ing surface to force the ink into the etched printing sur 
face cells and to remove surplus ink, thereby relieving 
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the duty of the doctor blade, means to adjust the setting 
of the said roller radially of the etched printing surface 
of the printing cylinder, suction means to remove the 
Surplus ink removed by the said roller and the said 
doctor blade, and means to re-supply the removed ink. 
to said inking head so as thereby to create a circulation 
of ink. 

8. A rotary intaglio printing machine comprising a 
rotary printing cylinder having an etched printing sur 
face formed with cells extending into the cylinder below 
the cylinder surface, an impression cylinder cooperating 
with the printing cylinder to print on material passed 
between the cylinders in a printing impression zone, 
means to apply ink to the printing surface as it moves 
toward the impression zone, a roller disposed adjacent 
the printing cylinder to operate on the inked printing 
surface after inking thereof and before said Surface moves 
to the impression zone so as to force the ink into the 
etched surface cells and to remove surplus ink from the 
cylinder Surface around said cells, and wiping means dis 
posed to operate on the printing surface between the 
roller and the impression zone finally to clean the outer 
face of the printing surface as it passes to the impression 
Zone but leave the cells charged with ink. 

9. A machine as claimed in claim 8 including a cham 
ber to which the ink is supplied and wherein said roiler 
is disposed in said chamber, a wall of the chamber hav 
ing an extension cooperating with the periphery of the 
roller to remove ink from it, the said chamber having 
means for connection to a source of suction to withdraw 
the removed ink. 

10. A machine as claimed in claim 8 and having means 
to adjust the setting of the roller radially of the printing 
cylinder. 
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