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7 ABSTRACT
Correspondence Address: The register insertion apparatus for sheet-fed embossing
Oppedahl Patent Law Firm LLC - Frei machines with position sensors (S1, S2, S3) for detecting
P O Box 5940 printing marks (P1, P2, P3) of a sheet (5), comprises a register
Dillon, CO 80435-5940 (US) plate (15) capable of being pivoted down as feeder table with
ventilation openings (20) and vacuum feed lines (21) to a
. suction apparatus (22) and front stops (12), which are capable
Assignee: GIETZ AG, Gossau (CH) of being lowered and actuators (L1, 1.2, [.3) for positioning
the register plate in X-direction and in Y-direction. With a
register controller (11) the register plate (15) is pivoted down,
Appl. No.: 12/439,166 a gripper bar (8) is(brgught u%) to itl,) the lgegi)sterp plate pivoted
up again, then a sheet (5) is fed-in and stopped at the front
PCT Filed: Aug. 30, 2007 stops (12). Thereupon the register plate is evacuated for suck-
ing on and fixing the sheet on the register plate. Then the
positions of the printing marks (P1, P2, P3) are detected by
PCT No.: PCT/CHO07/00430 the position sensors, from this the register correction values
(X1, X2,Y3) are calculated and the register plate by means of
§ 371 (o)(1), the actuators (L1, L2) in X-direction and by means of the
(2), (4) Date: Jun. 15, 2009 actuator (L.3) in Y-direction is moved into the desired position
(P1S, P2S, P3S). Then the sheet is gripped by the gripper bar,
the register plate (15) is ventilated and the sheet is transported
Foreign Application Priority Data on by the gripper bar. This results in an automatic register
correction at high machine speeds and with the highest print
Sep. 3,2006  (CH) coovveeivcrieniecice e 1409/06 quality.
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REGISTER INSERTION APPARATUS

[0001] The invention is related to a register insertion appa-
ratus for sheet-fed embossing machines according to the
generic term (preamble) of claim 1. An automatic register
insertion apparatus or register draw-in device of this kind is,
e.g., known from EP 0 708 046, resp., U.S. Pat. No. 5,718,
057.

[0002] Here a not fixed sheet is moved to a desired position
by means of position sensors and printing marks controlled
by two front stops and a lateral stop, each of which is moved
by actuators. This register positioning of a not fixed sheet by
means of front- and lateral stops, however, still comprises
significant limitations and disadvantages. Above all in the
case of higher speeds it is possible that the register move-
ments on a not fixed sheet are not carried out sufficiently
rapidly and precisely, because the sheet is increasingly dis-
torted, resp., upset.

[0003] Up until now the register positioning of the sheets
therefore normally was adjusted and reset manually. A flat
bed embossing machine of this kind is described, e.g., in EP
0858 888.

[0004] Therefore itis the objective of the invention to create
an automatic register insertion apparatus for higher perfor-
mance capacities, which overcomes the current disadvan-
tages and with which for each sheet individually optimally
and automatically all register errors are corrected and which
enables print- and relief images in a constant highest quality.
[0005] This objective is achieved by a register insertion
apparatus in accordance with the invention according to claim

[0006] The dependent claims are related to advantageous
further developments of the invention. These concern further
improvements of the register functions and -characteristics
and they enable a broader field of application and higher
machine performance capacities. In the following, the inven-
tion is further explained on the basis of examples and Figures.
[0007] These illustrate:

[0008] FIG. 1 A register insertion apparatus according to
the invention with a pivoting, movable register plate with
ventilation openings and vacuum feed lines,

[0009] FIG. 2 a register plate with pivoting front stops,
[0010] FIG. 3 a register plate with ventilation openings in
different suction areas and with a front suction bar in hori-
zontal projection,

[0011] FIG. 4 a register plate with ventilation openings in
cross section,

[0012] FIG. 54, b, ¢ examples of ventilation openings,
[0013] FIG. 6 an arrangement of actuators with linear elec-

tric motors, a carrier plate with cross slide and supporting
bearings for a register plate,

[0014] FIG.7a, b register diagrams with a course over time
of the register functions over one machine cycle,

[0015] FIG. 8 a register plate with a run-in plate,

[0016] FIG. 9 a register plate with small suction plates,
[0017] FIG. 10 a small suction plate,

[0018] FIG. 11 schematically a register controller,

[0019] FIG.12 anembossing machine with a register inser-
tion apparatus.

[0020] FIG. 1 shows a register insertion apparatus 10 for

sheet-fed embossing machines with position sensors S1, S2,
S3 for detecting printing marks P1, P2, P3 of a sheet 5, which
define the front edge and the lateral edge of a print image, with

Jun. 17,2010

a register plate 15 as feed table, which is capable of being
pivoted down, with ventilation openings 20 and vacuum feed
lines 21 to a suction device 22 and front stops 12, which are
capable of being lowered, and with two actuators L1, [.2 for
positioning the register plate in X-direction and an actuator
L3 for positioning in Y-direction and with a register controller
11 for controlling the register functions and components. The
register plate 15 forms a feed table, resp., a support plate, on
which the sheet 5 is supported for the transfer to the gripper
bar 8.

[0021] Indoing so, the register plate 15 is pivoted down 15'
for the passage of a gripper bar 8, which is connected with a
drive chain 32 of the embossing machine 1.

[0022] Thereupon the gripper bar is stopped and the regis-
ter plate is pivoted up again and a sheet 5 is fed on to the
register plate from a feeder 3 until it is stopped by the front
stops 12. Then the register plate is evacuated for sucking and
fixing the sheet 5 on the register plate 15. Subsequently the
front stops 12 are lowered (12') and the register plate is moved
in X-direction by the actuators .1, [.2 and in doing so the
sheet 5 is slid on to the gripper bar 8 and with this also the
position of the printing marks P1, P2 on the sheet are detected
with the sensors S1, S2 and from this a residual displacement
X1, X2 is calculated and the register plate with the sheet is
moved into the set position P1S, P2S in X-direction and after
the position of the printing marks P1, P2 in X-direction is
detected by the sensors S1, S2, the register plate is moved in
Y-direction by the actuator .3 into the set position P3S, in that
in an analogue manner the lateral edge printing mark P3 is
detected by the sensor S3 and a lateral residual displacement
Y3 is calculated. After the register alignment has been com-
pleted, the sheet 5 is gripped by the stationary gripper bar 8 by
means of the gripper clamps being closed. Thereupon the
register plate 15 is ventilated and as a result the sheet is
released from the register plate, so that it is able to be trans-
ported on to the next station (here a flat-bed printing press 2)
by the gripper bar 8 over the lowered front stops 12. As will be
further explained by means of the FIGS. 7q, b, the register
movements of the actuators in X-direction and in Y-direction
are able to take place one after another (FIG. 7a) or they are
able to partially take place simultaneously (FIG. 7b). For a
precise register alignment, it is also possible that the sensor
S3 is positioned close to the front edge of the register plate
(S39.

[0023] In preference, the register plate 15 is capable of
being pivoted down around a pivot axis 16 and moved by a
machine drive 30, here, e.g., by means of a radial cam disc 31.
This results in a simple, highly dynamic and precise driving of
the register plate 15, synchronous with the machine running.
[0024] FIG. 1 further illustrates two front position sensors
S1, S2, which are attached to a fixed frame above the register
plate 15 and are adjustable. In preference, these are arranged
at a short distance d of, e.g., 1-3 mm in front of the front
printing marks P1, P2, when the sheet 5 is stationary (when it
has arrived at the front stops 12). Thereupon the position of
the printing marks P1, P2 is rapidly detected when the register
plate is advanced and there is more time for the calculation of
the residual displacements X1, X2 by the controller 11, so that
the register plate 15 is able to be directly run to the desired
set-positions P1S, P2S with overall displacements X4, X5
and the movement of the actuator L3 in Y-direction is able to
start sooner. Analogue to this, it is directly run to the set
position P3S in transverse direction with an overall displace-
ment Y6.


















