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(54) Printing and coating machines

(57) A printing or coating machine having a rotatable
print cylinder (1) from which a print or coated image is
transferred to a sheet (m) of material supported on an
impression cylinder (2) or block. The sheet (m) is held
in register with the print cylinder (1) by means of a reg-
ister lay (18) and is gripped by grippers (19). The leading

edge (9) of the print cylinder (1) has recesses (20, 21,
22) into which the register lay (18) and the grippers (19)
pass during printing. The print cylinder (1) is preferably
an offset litho cylinder with a blanket (23) having por-
tions (24) deflected into the recesses (20, 21, 22), or
alternatively cut around recesses (20, 21, 22).
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Description

[0001] This invention relates to printing and coating
machines which apply printing ink or coatings to sheet
material or substrates and, more particularly but not ex-
clusively, to offset litho printing presses in which print is
transferred from a blanket on a blanket cylinder to a
sheet of metal supported on an impression cylinder.
[0002] In known printing presses, such as US Patents
4,475,459 and 5,473,983, each sheet to be printed is
pushed by a conveyor into the pass gap between the
blanket cylinder and the impression cylinder until it abuts
a stop or register lay on the impression cylinder, wher-
eon grippers mounted on the impression cylinder grip
the leading edge of the sheet. The stop or register lay
is located so that the edge of the stopped sheet is ahead
of the print on the blanket by a margin adequate for the
grippers to act on.
[0003] This existing mechanical limitation results from
the fact that sheet-fed presses have to register and hold
the leading or front edge with registering and gripping
mechanisms placed on the impression cylinder. These
must be positioned in such a way that there is no inter-
ference or contact with this gripping mechanism and any
other parts of the machine, particularly the image carrier
or blanket cylinder and its covering.
[0004] The result is that, with current methods, the
leading edge of the blanket cylinder is set back from the
register lay and gripper mechanisms on the support or
impression cylinder to avoid contact, resulting in the
leading edge of the blanket which carries the image to
be printed, falling some way short of the gripping mech-
anism and the leading cut edge of the sheet and hence
being unable to transfer the images to the leading edge
margin of the flat sheet which is being held by the grip-
ping mechanisms.
[0005] This mechanical limitation of the prior art re-
sults in an unprinted area all along the leading or edge
or front cut edge of the sheet extending inwards to an
extent determined by the limitations of the individual ma-
chine. This is usually a minimum of two to three millime-
tres.
[0006] This invention seeks to permit the printing of
the image down to the leading cut edge except where
the registration and gripping mechanisms intrude. Nor-
mally, the invention will be used with images which will
accommodate the intruding mechanisms, such as stag-
gered arrays of printed cap blanks or coated lids where
the intrusions or missing image are not critical.
[0007] Accordingly, in a first aspect, this invention pro-
vides a printing machine having a print cylinder to con-
vey print or coating to a sheet material, an impression
support in the form of an impression cylinder or an im-
pression block to support the sheet material, means to
stop the leading edge of the sheet material in register
with the print or coating on the print cylinder, and means
to grip the sheet material as it passes between the print
cylinder and impression support, characterised in that

recesses are provided in the leading edge of the print
cylinder to accommodate the stop means and the grip-
per means as the cylinder rotates relative to the impres-
sion support.
[0008] The impression support may be a cylinder
(when a rotary press is used) or a flat bed.
[0009] The print cylinder has, at one point of its cir-
cumference, a leading edge where the first part of the
image to be printed is located on the cylinder. The re-
cesses may be formed directly in the material of the print
cylinder, at the leading edge, or alternatively may be
formed in an insert or inserts which can be fixed in suit-
able sockets in the cylinder.
[0010] Printing can be carried out with or without a
blanket.
[0011] Inserts of appropriate shape permit change of
the register lay and gripper positions to fit the array to
be printed.
[0012] In one embodiment the print cylinder is in the
form of a cylinder around which is fixed a printing blan-
ket, the support means is in the form of an impression
cylinder and the stop means or register lay is mounted
on the impression cylinder to stop the leading edge of
the sheet material in line with the start of the print or
coating on the blanket. In use, the blanket follows the
contours of the recesses and the stop means/register
lay and grippers on the impression cylinder enter the re-
cessed profiles on the leading edge of the blanket where
the blanket overlies the recesses.
[0013] The printing blanket may be to a degree flexi-
ble and under tension may be deformed to adopt the
shape of the profiled leading edge of the blanket cylin-
der. Offset litho printing blankets are usually held under
tension on their cylinders. Blankets under tension on
their cylinders may be induced to adopt the shape of the
recesses in the profiled leading edges with selectively
placed cuts into or through the blanket material. Alter-
natively adhesive backed blankets eliminate the need
for the tension and are cut according to the leading edge
of the blanket cylinder and the recesses.
[0014] In a second aspect, this invention provides a
method of operating a printing machine comprising the
steps of:

passing a sheet of material between a print cylinder,
carrying an array of print images or coating images,
and an impression support;
abutting the leading edge of the sheet against stop
means on the support means to be in register with
the print or coating images on the print cylinder;
applying gripping means to the leading edge of the
sheet between images; and
during start of printing or coating, passing the grip-
ping and stop means into concave recesses in a
leading edge of the surface of the print cylinder.

[0015] In a preferred method, a printing blanket is
stretched around the printing cylinder to drape the blan-
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ket into the profiled recesses, the impression support is
an impression cylinder and the stop means and gripper
means are mounted on the impression cylinder.
[0016] The blanket may be chosen to have thickness
and resilience to accommodate the stop means and
gripper means passing under it. A typical thickness is
about 1.9 mm. Blankets are conventionally constructed
of a rubber face layer supported on a woven backing
layer.
[0017] Various embodiments will now be described by
way of example and with reference to the accompanying
drawings in which:

Figure 1 is a perspective sketch showing a contin-
uously rotatable blanket cylinder and an impression
cylinder;

Figure 1a is a perspective sketch of a profiled insert
on an enlarged scale;

Figure 2 is a perspective sketch of a fragment of the
blanket cylinder of Figure 1 with insert and blanket
under tension;

Figure 3 is a perspective sketch of a fragment of the
blanket cylinder as shown in Figure 2. with the blan-
ket under tension and impression cylinder showing
gripper and register tips;

Figure 4 is a perspective sketch showing print loca-
tion on the blanket after application to the sheet;

Figure 5 is a plan view of the sheet showing the prior
art limit to gripper margin and improved use of
sheet;

Figures 6a and 6b are sectional views showing, re-
spectively, a prior art configuration and a configura-
tion according to the present invention;

Figure 7 is a perspective sketch of an alternative
form of blanket cylinder;

Figure 7a shows a part of the cylinder of Figure 7
on a larger scale;

Figure 8 is a perspective sketch of a fragment of the
blanket cylinder of Figure 1 with an adhesive
backed blanket; and

Figure 9 is a perspective sketch of a fragment of
blanket cylinder as shown in Figure 7 together with
an impression cylinder showing gripper and register
tips.

[0018] The cylinders shown in these drawings are
suitable for use in an offset litho press used for printing
an array of blanks on sheet metal, such as tinplate or

aluminium as used on drawn articles including caps, lids
and can ends. Each sheet of metal brought by a con-
veyor is pushed in between the contra-rotating blanket
cylinder and impression cylinder to abut a stop which
registers it with decoration on the blanket. The leading
edge of the sheet is gripped before printing while the
cylinders continue to rotate.
[0019] Typically, in such metal decorating presses,
inking rolls transfer ink from a reservoir to a printing plate
on a printing cylinder. The printing plate transfers an
inked image to the blanket on the blanket cylinder, which
in turn applies the image onto the metal. This description
is limited to the blanket cylinder, the impression cylinder
and the decorative layout of the sheet as the remainder
of the printing apparatus will be familiar to those skilled
in the art.
[0020] Figure 1 shows a blanket cylinder 1 and an im-
pression cylinder 2 which, when in use, are supported
for contra-rotation in bearings which hold the cylinders
apart at a distance substantially equal to the thickness
(m) of a sheet (shown by dashed lines) to be printed.
Each cylinder has a drive gear 3 and when the gears 3
are meshed together they ensure synchronised rotation
of the cylinders.
[0021] The cylinder surface of the blanket cylinder 1
has a cavity 4 extending the length of the cylinder from
a gear side flange 5 to an opposite flange 6. A pair of
blanket tensioner rods 7, 8 are supported between
flanges 5 and 6 to span the length of the cavity 4. This
much is conventional.
[0022] The blanket cylinder 1 has gaps or sockets 10
in a front or leading edge 9, into each of which is fixed
a profiled insert 11. The insert 11 is shown on an en-
larged scale in Figure la, to show details of three recess-
es 20, 21 and 22 in the leading edge of the insert. When
the insert is in place (held by socket head screws 12)
the leading edge of the insert is aligned with the leading
edge of the cavity 4.
[0023] The cylindrical wall of the impression cylinder
has a cavity 14 extending from an end flange 15 near
gear 3 to an opposite end flange 16. A rod 17 extends
between the gear-side flange 15 and the other flange
16 to support stop means or register lays 18 and sheet
grippers 19.
[0024] The recesses 20 and 22 in the insert 11 are of
a size to accommodate the grippers 19 as the cylinders
rotate, while recess 21 is of a size to accommodate the
register lay 18.
[0025] Figure 2 shows one side of the front edge of
the blanket cylinder 1 with part of a blanket 23. The blan-
ket is stretched by a tensioner 8 so that it is deflected
into the recesses 20, 21, 22 in the blanket cylinder insert
11, as indicated at 24.
[0026] Figure 3 shows the front edge 9 of the blanket
cylinder 1 and the front edge 25 of impression cylinder
2 near their meeting point, with the grippers 19 and reg-
ister tip 18 on the impression cylinder 2 about to fit into
the deflected areas 24 over the recesses 20, 21 22 on
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the front edge 9 of the blanket cylinder 1. From this po-
sition, the front edge 25 of the impression cylinder 2 then
moves to pass the front edge 9 of the blanket cylinder.
[0027] Figure 4 shows printed images 26 extending
to the front cut edge A of the sheet 27 between the grip-
pers 19 and the register lay 18.
[0028] It will be noted that the leading segment of
each spent image 28 on the blanket 23 lies between the
recesses 20, 21, 22 and the leading edge 9 of the blan-
ket cylinder.
[0029] Figure 5 shows a fragment of a printed sheet
27 on which the leading row of printed blanks are de-
noted 26, the periphery of each blank reaching substan-
tially the edge A of the sheet. The prior art limit to the
gripper margin is denoted B so that the areas now avail-
able, by virtue of the invention are generally denoted C.
Only the areas denoted D are not now available for print
or coating because space is needed for grippers 19 and
register lay 18.
[0030] It should be noted that the register lay 18 is
adjustable laterally, and grippers 19 and register lay 18
may be moved along rod 17 to fit between images in a
multi-image array.
[0031] Figure 6a shows end views of a prior art blan-
ket cylinder 1 and impression cylinder 2. Figure 6b
shows corresponding views of cylinders 1,2 according
to the invention. In Figure 6a (prior art), printing does
not start until the sheet m has advanced far enough for
the register lay 18 and grippers 19 which operate on the
leading edge of the sheet m to clear the approaching
free edge 9 of the blanket cylinder.
[0032] However, according to this invention (Figure
6b), printing can start right at the edge of the sheet m
by virtue of the relieved blanket cylinder insert at 11
which allows register lay 18 and grippers 19 to pass un-
der the blanket cylinder 1, with the front edge 25 of the
recess in the impression cylinder 2 being substantially
in line with the leading edge 9 of the blanket cylinder at
the start of printing.
[0033] The prior art limit to usable sheet is thus de-
noted by dashed line B (Figure 4) which, with cut edge
A of the sheet, defines the margin required by prior prac-
tice to register and grip the sheet.
[0034] Figure 7 shows part of a blanket cylinder where
the recesses 20, 21 or 22 are cut directly into the metal
of the cylinder.
[0035] Figure 7a shows how the blanket 23 (under
tension from a tensioner 8) can have a cut or cuts 34
cut in from the front edge of the blanket to assist in the
deflection (stretching) of the blanket into the respective
recesses 20, 21, or 22 in the leading edge 9 of the blan-
ket cylinder 1.
[0036] Figure 8 shows one side of the front edge of
the blanket cylinder 1 with an adhesive backed blanket
23. This needs no tension from a tensioner 8, so the
blanket is not deflected into recesses 20, 21, 22 in the
blanket cylinder. Instead the blanket is shaped along the
front edge 9 to conform to the profile of the recesses 20,

21, 22 of the insert 11. Numeral 33 indicates the adhe-
sive layer on the underside of the blanket 23.
[0037] Figure 9 shows the front edge 9 of the blanket
cylinder 1 and the front edge 25 of impression cylinder
2 near the meeting point with the grippers 19 and reg-
ister tip 18 on the impression cylinder about to fit into
the recesses 20, 21, 22 on the front edge 9 of the blanket
cylinder 1 as the front edge 25 of the impression cylinder
passes the front edge 9 of the blanket cylinder. 23 shows
the adhesive blanket cut to the profile of the front edge
9 of blanket cylinder 1 and cut to the profiles of the re-
cesses 20 and 21. As the blanket is stuck to the cylinder
and requires no tensioning or stretching, the blanket is
prepared with a cut leading edge placed substantially in
line with the leading edge of the blanket cylinder 9. Re-
cesses are cut into the leading edge of the blanket sub-
stantially in line with the recesses in the blanket cylinder.
[0038] It will be understood that this invention permits
printing or coating of a sheet right up to its leading edge
in a single printing pass, so avoiding the expense of an
extra step, such as rotating through 180 degrees and
printing a second pass to complete the printed array; or
an ink jet spray; or a tampo type dab; as would otherwise
be needed to complete the array.

Claims

1. A printing machine having a print cylinder (1) to con-
vey print or coating to a sheet material (27), an im-
pression support (2) in the form of an impression
cylinder or an impression block to support the sheet
material, means (18) to stop the leading edge of the
sheet material in register with the print or coating
on the print cylinder (1), and means (19) to grip the
sheet material as it passes between the print cylin-
der (1) and impression support (2), characterised in
that recesses (20, 21, 22) are provided in the lead-
ing edge of the print cylinder to accommodate the
stop means (18) and the gripper means (19) as the
cylinder rotates relative to the impression support.

2. A printing machine according to claim 1 wherein the
recesses (20, 21, 22) are in a profiled leading edge
(9) of a recess in the surface of a print cylinder (1).

3. A printing machine according to claim 1 or claim 2
wherein the recesses (20, 21, 22) are on an insert
(11) fixed to the print cylinder (1).

4. A printing machine according to any preceding
claim wherein the print cylinder (1) is in the form of
a blanket cylinder, the impression support is an im-
pression cylinder (2), the stop means (18) is mount-
ed on the impression cylinder (2) to stop the leading
edge of a piece of sheet material (m) and, at start
of printing, the stop means (18) and gripper means
(19) on the impression cylinder (2) are arranged to
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enter complementary recesses (20, 21 and 22) in
the leading edge of the blanket.

5. A printing machine according to Claim 4 wherein a
blanket is fitted to the blanket cylinder and the blan-
ket follows the contours of the recesses (20, 21, 22).

6. A printing machine according to Claim 4 or Claim 5,
wherein the blanket (23) is of a thickness and resil-
ience to deflect, under tensile force around the cyl-
inder (1), into the recesses (20, 21, 22) provided by
the profiled leading edge of the blanket cylinder.

7. A printing machine according to Claim 4 or Claim 5,
wherein the blanket (23) is held to the cylinder and
around the cylinder by an adhesive (33) substan-
tially without tensile force.

8. A method of operating a printing machine compris-
ing the steps of:

passing a sheet (m) of material between a print
cylinder (1), carrying an array of print images
or coating images (26), and an impression sup-
port (2);
abutting the leading edge (A) of the sheet
against stop means (18) on the support means
(2) to be in register with the print or coating im-
ages (28) on the print cylinder (1);
applying gripping means (19) to the leading
edge of the sheet between images; and
during start of printing or coating, passing the
gripping and stop means into concave recess-
es in a leading edge of the surface of the print
cylinder.

9. A method according to Claim 8, wherein a printing
blanket (23) is stretched around the print cylinder to
drape blanket material locally into a profile on the
leading edge (9) of print cylinder (1) to define the
recesses.

10. A method according to Claim 8, wherein a printing
blanket is attached around the print cylinder (1) with
adhesive (33) and is cut to follow the profile of the
leading edge (25) of the print cylinder including the
recesses (20, 21, 22).

11. A method according to Claim 8 or Claim 9, wherein
the blanket (23) material is chosen to have thick-
ness and resilience to accommodate the stop
means (18) and the gripper means (19) passing un-
der it.
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