Sept. 26, 1950 W. E. BENNISON . 2,523,643
_ DOCTOR BLADE MECHANISM FOR ROTARY :
INTAGLIO PRINTING MACHINES .
Filed Dec. 5, 1945 5 Sheets-Sheet 1

6/
}
NEEZ

o
)
1]
&J\ ! &
Ny
N
o O N
N‘[
«) ~-
N
Q
) ©
% |l
| 1
® \39;—:‘ N
=¥ N \\
3 '
ST & O
N
3 =
NE -
=] P>
SI: & &
~ r <t QO L J1
© « NETN
N N © I
W M RE S
§ NI
o
SN o
q & \(Q
< ®
)
\
ol | iIN
& E@——I 5
\ /[ lem
§ a T
R
~
(’ N
ﬁj & INVENTOR.
' loitlini & Tonnita

> By
ATTORNEY




2,523,643

BENNISON
MECHANISM FOR ROTARY

W. E.

DOCTOR BLADE

Sept. 26, 1950

INTAGLIO PRINTING MACHINES

Filed Dec. 5, 1945

5 Sheets-Sheet 2

F?:.‘..r._.—\__,.: (=S
|
i
Q !
™ N ¢
N

I
k ya —
1 R e ! s =) N %\h\

oo

INVENTOR.

BY

ATTORNEY




2,523,643

5 Sheets-Sheet 3

W. E. BENNISON
DOCTOR BLADE MECHANISM FOR ROTARY:
INTAGLIO PRINTING MACHINES

Sept. 26, 1950

5, 1945

Filed Dec.

"y
- >
SR
L& N S
........... — Zo &
?ll*lll_ll.k Ié ~
! =
]
t
e
i .
CrTTT
1o .
1Oh) ,
IR |
ity I Do
-t _ : &
\.r!lvlﬂ,h”uun_..l -~ b _unlnwLw..“uua_H“‘l“\m%
H] [l 1
P! |
Lot rmmmmm e m e L U Y
SR T e i
' |
[ !
{ T 82
i i
AR AN “
LIL;IU?I_.IUL e ; ~||“||I|||IJ—
T
'Y
L 1 ! 1
A R— RN




2,523,643

W. E. BENNISON -
DOCTOR BLADE MECHANISM FOR ROTARY
INTAGLIO PRINTING MACHINES

Sept. 26, 1950

5 Sheets—Sheet 4

Filed Dec. 5, 1945

~. g2
™ 4/
.
’
s
’
~o
N ’ Sy
F 4 4 \~
Sae 7 //\ 7o,
~ Aep®
~J // /\f/
P e A
\ * // NN
\ //
~ ~

bt TG DU PR

re

=

=
N
:

+ 5 XY By
o W p g
W “\ 0N
\ AN ’ Ay

> \

=
=AY
5 Y% oIy e
N
N 24
\ M(\
Loh
\ \
\
4
\
! .
! !
N /
{1
Q)Y
Z
Sy
o7 ,9/

-

~— e

INVENTOR.

loieein., 4{,4'-

3

BY

ATTORNEY




Sept. 26, 1950 W. E. BENNISON 2,523,643
© DOCTOR BLADE MECHANISH FOR ROTARY
INTAGLIO PRINTING MACHINES
Filed Dec. 5, 1945 5 Sheets-Sheet 5

INVENTOR.
BY

ATTORNEY




Patented Sept. 26, 1950

2,923,643

UNITED STATES PATENT OFFICE

2,523,643

DOCTOR BLADE MECHANISM FOR ROTARY
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5 Claims.
1

This invention relates to improvements in doc-
tor blade mechanism for rotary intaglio printing
machines. -

In the use of rotary intaglio printing machines
an important operating condition is the nature
of the ink which is either available or has to be
used for a certain type of product.

It may be observed that at one extreme, what is
termed a “high speed” ink may be used, this in-
cluding * & - highly volatile medium so that it is
necessary to apply the ink (in the printing proc-
ess) to the paper (or other material being printed
upon) as soon as possible after the printing snur-
face has passed the doctor or wiper blade which
removes surplus ink from the printing surface;
if this is not effected, there is difficulty due to
the partial hardening of the ink in the etching
especially when, as is common, the printing sur-
face after passing the. doctor blade is exposed
to the air. At the other extreme, a slow drying
ink may be employed and certain forms of such
ink require the maximum exposure to free air
after the printing surface has been wiped so that,
by the time the impression zone (. e. the print-
ing zone) is reached, the ink will be in the proper
condition for satisfactory printing.

Now, one object of this invention is to provide
a doctor blade mechanism which is readily adapt-
able to the different kinds of ink. This object
is achieved, broadly stated, by mounting the doc-
tor blade (or at least the carrier for the doctor
blade) in such manner that it can be progres-
sively adjusted bodily about the periphery of the
printing cylinder so as to be movable towards and
away from the impression zone to any desired
setting. .

Another variable factor in the operation of
such machines is the diameter of the printing
cylinder. To: enable the doctor blade mecha-
nism to be set for different cylinder diameters,
the doctor blade may, according to this inven-
tion, be additionally mounted so that it can be
adjusted bodily towards and away from the axis
of the printing cylinder.

Furthermore, the angle which the doctor blade
makes with the cylinder is arranged to be ad-
justed, and the mechanism of this invention may
be -such that adjustment of the doctor blade
about the periphery of the cylinder can be ef-
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fected without altering the effective angular set-
ting of the blade.

Furthermore, it is necessary to arrange that
the doctor blade assembly shall be movable clear
of the cylinder for the purpose of changing the
doctor blade itself and for cleaning the cylinder;
when however the doctor blade assembly is ad-
justable so that it can be moved close up to the
impression zone or in cases where the assembly
is constructed so as to be fixed in such a posi-
tion, difficulty arises in view of the possibility of
damaging the web passing to the impression zone
or of fouling the rollers at the printing zone and
this consideration would with the usual mecha-
nism place g limit on the closeness at which the
doctor blade assembly could be arranged with re-
spect to the impression zone.

A further feature of this invention consists in
so mounting the doctor blade that when it is
moved away from the printing cylinder it is
caused to sweep away from and clear of the web;
for this purpose the doctor blade assembly is
carried by a system of links and levers so ar-
ranged relatively to one another as to éause the
assembly to take the desired path.

The invention is illustrated in the accompany-
ing drawings in which Figure 1 is a plan view of
the ink fountain arrangement of a printing ma-
chine in which this invention is embodied; Fig-
ure 2 s plan view of part of the mechanism shown
in Figure 1; Figure 3 an elevation looking in the
direction of the arrow III in Pigures 1 and 2, and
Figure 4 an end elevation looking in the direc-
tion of the arrow TV—IV, Figures 2, 3 and 4 be-
ing to a larger scale than Figure 1. Figure 5 is
an end elevation of a modified arrangement, Fig-
ure 6 a sectional elevation of the doctor clamping
mechanism employed in the arrangements shown
in Pigures 1-5 while Figure 7 is a sectional eleva-
tion of a modified doctor clamping mechanism.

Referring firstly to Figures 1-4, and especially
Figure 4, the printing cylinder is indicated at I,
this. eylinder having on its periphery an etched
printing surface 2; this cylinder in its rotation
carries its periphery through ink in an ink foun-
tain 3 and (regarding any one part of its periph-
ery) after that part has passed through the ink
and has emerged therefrom it passes a doctor
blade 8 which wipes surplus ink from the periph-
ery leaving ink in the etched parts of the periph-
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ery; this ink in the etching is then applied to
the surface to be printed, this surface being in
the particular case shown that of a web W which
passes between the cylinder { and an impression
roll § which may be backed by a counter-pres-
sure roll (or rollers) 6. The side wall T of the
fountain 3 on the doctor blade side of the press
extends upwardly and has pivoted to it at 8° an
extension flap 8 which in effect carries the side
wall T up to a clamping plate 9 clamping the
doctor blade 4 in position in its holder 10; the
effect of this arrangement is effectively to shield
from the atmosphere the periphery of the cylin-
der after it has passed from the ink in the foun-
tain and as it passes up to the doctor blade 8.

In order now to enable the doctor blade 4§ to
be adjusted towards and away from the printing
zone the doctor blade carrier or holder 10 &
mounted at each of its ends and at its centre on
a slide #1 of arcuate form which is itself slidable
on an arcuate supporting member or guide 12
having its centre co-axial with the axis of the
cylinder. The angle included by each arcuate
guide 12 is such that it extends upwardly from
the region of the top of the fountain 3 towards
and close to the impression cylinder § or to the
counter-impression roller 6 backing the impres-
sion cylinder.

The doctor-blade holder 10 may be of any de-
sired type but preferably it is arranged to em-
ploy g thin doctor blade 4 which is stretched end-
wise to give rigidity to the actual wiping tip of
the blade; whatever form of blade be employed,
the holder 18 in any case extends inwardly of
the guides to present the tip of the blade to the
periphery of the cylinder.

It will be obvious that the are through which
the periphery 2 of the cylinder { travels, after
leaving the doctor blade 4 up to the impression
zone is capable of progressive variation to suit
the requirements of the different inks by ad-
justing the slides {1 along the arcuate guides
12 to the desired extent; it will be observed that
the angle which the doctor blade 4 makes to the
periphery 2 of the cylinder { (i. e. say the angle
between the plane of the doctor blade and a plane
radial to the cylinder I) is unaffected by the ad-
justment of the slides It on their guides 2.
This angle of the blade 4 is however itself ar-
ranged for adjustment by pivotally mounting at
13 the holders {0 on the slides 11.

To effect the movement of the slides {1 in the
guide 12 each slide may have rotatably mounted
in it a pinion 14 meshing with an arcuate rack
#5 on the guide so that by turning the pinion the
slide is caused to travel along the guide. In order
to prevent the slides from running down the
guides by reason of the weight of the parts, a
one-way strut pawl t6 may be provided and lock-
ing bolts 16’ are provided to lock the slides in
position.

Each of the slides {1 is capable of individual
operation so that the blade 4 can be adjusted at
separated zones along its length.

In order to effect movement of the doctor blade
assembly clear of the cylinder { for the purpose of
for example changing the doctor blade 4 and of
cleaning the cylinder itself an arrangement is
provided such that there is firstly no danger that
the blade 4 will damage the web W or any other
part at the printing or impression zone and
secondly that the setting of the parts shall be
unaffected; this is achieved by carrying the
arcuate guides 12 by a link and lever system such
that the guides (and with them the doctor blade
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holder and blade) can be swung away from t{he
cylinder with the tip of the blade 4 following a
path indicated at L having at least a component
downwardly away from the web W. For this pur-
pose each guide 12 has a rearward extension 7
at about its mid-point and at two points on this
extension are pivotally connected at 18, (9, the
upper ends of the two arms 20, 21 spaced apart
and pivotally mounted at 22, 23 at their lower
ends, the outer arms 24 (i. e. the arms more re-
mote from the cylinder 1) being of shorter length
than the other arms 20. .

With this arrangement when the guides 12 are
drawn rearwardly (i. e. away from the cylinder)
the tip of the blade follows the path L referred
to and in the extreme position the parts of the
doctor blade assembly are folded back well clear
of the cylinder ( with the blade 4 readily avail-
able for removal or cleaning and the periphery 2
of the cylinder exposed for cleaning and so on,
this position being indicated in chain dotted lines
in Figure 4.

This mechanism also allows the doctor biade 4
to be accommodated to cylinders t of different
diameters, the ink and lever system enabling the
tip of the doctor blade to move into engagement
with the cylinder within a range in diameter; in
other words assuming the assembly to be drawn
back, an operation which is effected by a hand
grip 21’ on the central arm 2{ then in its forward
travel to operative position the assembly travels
Just so far as it is necessary to engage the cyl-
inder.

The guides 12 are biased to the normal (i e.
wiping) position by a spring 24 which is a coil
spring disposed about the shaft forming the
pivot 22 and to which the arms 20 are all se-
cured the spring being anchored at one end to a
collar 25 secured to the shaft and at the other end
to a collar 26 loose on the shaft and formed with
gear teeth to mesh with an adjusting screw or
worm 27 rotatable in a fixed bracket 28 by a
hand-wheel 29. The turning of this hand wheel
causes the spring to be “wound-up” or “un-
wound” and so regulates the torque exerted on
the shaft 22 and in turn the force with which the
arms 20 cause the wiper blade 4 to be applied to
the cylinder {. When the guides 12 are drawn
back in the manner referred to, the spring 24 is
further loaded and in order to hold the guides in
their drawn back position the central arm 21 is
provided with a detent 30 which snaps into a
recess 31 in a stationary disc 32 and so holds the
arm 21 (and hence the whole assembly) against
the return action of the spring 24; by releasing
this detent 30 the assembly is freed to return to
normal position but to obviate the possibility that
the assembly would accidentally be free to return
by uncontrolled spring action (which would pos-
sibly damage the doctor blade 4 and printing sur-
face 2 by impact) there is provided a second re-
cess 33 into which the pawl 30 drops just before
the tip of the blade 4 engages the printing sur-
face 2. Thus should the assembly pass out
of control, this second recess 33 will arrest move-
ment of the assembly under the action of the
spring 24 and so prevent damage. To enable the
doctor finally to pass into wiping position the
pawl has to be deliberately released from the
second recess.

The doctor blade mechanism would preferably
be arranged in known manner for reciprocation
lonzitudinally of the periphery of the cylinder
and to effect this the bearings 34, 35 for the shafis
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22, 23 of the link and lever system are carried
on a longitudinal slide 36 slidably mounted on
the stationary part 31 of the frame, the longi-
tudinal slide being reciprocated in any well known
manner as by an eccentric or adjustable crank
pin arrangement indicated generally at 37'.

In addition to the wiping action effected by
the doctor blade 4 there may be a preliminary
action to remove surplus ink before the cylinder
{ passes under the doctor blade; this can be
effected by providing a blade 38 positioned close
to the periphery 2 of the cylinder, this blade
being adjustable as to its separation from the
cylinder. i

As the mechanism of this invention is adapt-
able for using high speed inks, the fountain ar-
rangement may be of -the closed type for which
purpose the doctor blade 4 and its holder form a
part of the enclosure of the fountain and in
order to adapt the enclosure to the adjustment
of the doctor blade, the wall T of the fountain
on the doctor blade side is curved and slidable
on the lower main wall T’ and is moved up or
down by a gear 39 each in mesh with an arcuate
rack 39’ on part ring 392 secured to the wall 1,
the gears 39 being on a shaft 40° operated by
a hand-wheel 41 through gearing 40 so as to
bring the upper edge of the curved plate T
(or the part 8 more precisely) into contact with
a part of the doctor blade holder 10.

Referring now to Figure 5, this illustrates the
application of one feature of this invention to
a machine in which the position of engagement
of the doctor blade 4 is'set (1. e. is non-adjust-
able about the axis of the cylinder 1) and close
to the impression zone. The mechanism pre-
viously described for causing the doctor blade
to follow the path L referred to would be em-
ployed in such a case, with the exception that
(as shown in Figure 5) blocks {1’ would be sub-
stituted for the slides 11 (shown in Figures 1 to
4) and supporting members 12’ of Figure 5,
would be substituted for the arcuate guides 12
of Figures 1 to 4. Otherwise the parts shown in
this figure are given reference numerals to cor-
respond with corresponding parts already de-
scribed with reference to Figures 1-4.

Preferably as is shown in Pigures 6 and 7 the
doctor blade holder {0 is formed in two separable
parts 0’ and 102, these two parts being held
together releasably by a jaw 42. In Fieure 6 the
jaw piece is slidable on the part 02 and is urged
by a spring 43 to its release position and a screw
48 screws into the jaw-piece and abuts against
the part 102, this screw being employed to move
the jaw piece positively into locking position
against the action of the spring 43. In Figure 6
the jaw piece is slidable outside the part 102 but
in the arrangement shown in Figure 7 the jaw
piece is slidable in a bore in the part 102 and the
jaw piece has a screwed extension 45 receiving
a nut 46 to draw by reaction against the part
102 the jaw into positive clamping engagement
against the action of a spring 47 disposed around
the jaw piece.

Whet I claim is:

1. In an intaglio printing machine, the com-
bination of a printing cylinder, an impression
mechanism co-operating with said cylinder,
means to guide a web to be printed between said
cylinder and said impression mechanism, a doctor
blade holder, a doctor blade held by said holder
normally wiping the peripheral surface of the
cylinder and movable supporting means for said
holder, the said supporting means including a
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pair of arms of different lengths, means articu-
lating the arms respectively to spaced points with
the longer arm closer to the axis of the cylinder
than the shorter arm, and means articulating the
free ends of the arms to spaced points on the
said holder whereby the holder can be moved
to carry the doctor blade away from the cylinder
with a movement which initially at least has a
component away from the web as it passes to
the impression zone.

2. In an intaglio printing machine, the combi-
nation of a printing cylinder, an impression
mechanism co-operating with said cylinder,
means to guide a web to be printed between said
cylinder and said impression mechanism, a doc-
tor blade holder, a-doctor blade held by said
holder normally wiping the peripheral surface
of the cylinder and movable supporting means
for said holder, the said supporting means in-
cluding a pair of arms of different lengths, means
articulating the arms respectively to spaced
points with the longer arm closer to the axis of -
the cylinder than the shorter arm, means artic-
ulating the free ends of the arms to spaced

Dpoints on the said holder and means to rock one

of the arms whereby the holder is moved to carry
the doctor blade away from the cylinder with
a movement which initially at least has a com-
ponent away from the web as it passes to the
impression zone.

3. In an intaglio printing machine, the com-
bination of a printing cylinder, an impression
mechanism co-operating with said cylinder,
means to guide a web to be printed between said
cylinder and said impression mechanism, a doc-
tor blade holder, a doctor blade held by said
holder normally wiping the peripheral surface
of the cylinder, a supporting means for the hold-
er, a pair of arms of different lengths, means ar-
ticulating the arms respectively to spaced points
with the longer arm closer to the axis of the cyl-
inder than the shorter arm, and means articu-
lating the free ends of the arms to spaced points
on the said supporting means whereby the holder
can be moved to carry the doctor blade away
from the cylinder with a movement which in-
itially at least has a component away from the
web as it passes to the impression zone.

4, In a printing machine having a printing cyl-
inder, a doctor blade, a plurality of doctor blade
supporting members each having a pivot con-
nection and an extension projecting away from
the pivot in g direction opposite from the blade,
a reciprocable slide, first arms pivotally support-
ed on the slide and supporting the supporting
members at their pivot connections, shorter arms
pivotally supported on the base and pivotally
connected to the extensions, at other pivot
points, and means to swing the shorter arms to
move the supporting members and the blade bod-
ily toward and from the cylinder.

5. In an intaglio printing machine having a
printing cylinder, an impression mechanism co-
operating with said cylinder, means to guide a
web to be printed between said cylinder and said
impression mechanism, a reciprocable slide hav-
ing a doctor blade supported thereon to wipe the
peripheral surface of the cylinder, and means for
supporting the doctor blade including a doctor
blade holder to which the doctor blade is se-
cured, a plurality of holder supporting members,
one end of each member being fixed to the holder,
first and second shafts rotatably supported on
the slide, first arms, each having one end se-
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cured to the first shaft and its opposite end piv-
otally connected to a holder supporting member
al a point spaced from the holder, shorter arms
each having one end secured to the second shaft
and an opposite end pivotally connected to a
holder supporting member at a point spaced
farther from the holder, and means to rotate
the shafts and thereby move the doctor blade
toward and away from the cylinder in a path
which as the blade is retracted, has at least in-
itially a& component away from the path followed
by a web as it passes to the impression zone.
WILLIAM EDWARD BENNISON.
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