(12) PATENT
(19) AUSTRALIAN PATENT OFFICE

(11) Application No.. AU 199876530 B2
(10) Patent No. 731321

FREEHILLS CARTER SMITH BEADLE,Level 43,101 Collins Street,MELBOURNE

(54) Title
Device for automatic bundling of sheets
(51)¢  International Patent Classification(s)
B65B o025/14 B65B o059/02
(21) Application No: 199876530
(87)  WIPONo:  yogg/50272
(30) Priority Data
(31N Number (32) Date
19719239 1997 .05 .07
(43) Publication Date : 1998 11 .27
(43)  Publication Journal Date © 1999 g1 21
(44) Accepted Journal Date : 2001 03 29
71 Applicant(s)
Giesecke and Devrient GmbH
(72) Inventor(s)
Ulrich Frankr Rainer Stollr Ralf Lincksr
(74) Agent/Attorney
(56) Related Art
DE 4206968
EP 304978

us 5433061

(22) Application Date: 1998 05 06
(33) Country

DE
Hermann Kronbauer

VIC 3000




BERICEVIGTE | |~
FASSUNG* . ;

PCT

1 under (81) delete "DE"

WELTORGAN!SAHON FUR GEISTIGES EIGENTUM
mationalés Biiro

76530 /c;g

INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG UBER DIE
INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES PATENTWESENS (PCT)

(51) internationale Patentklassifikation 6 : (11) Internationale Verdffentlichungsnummer: WO 98/50272
A3
B63B 25/14, 59/02 (43) Internationales
Verdffentlichungsdatum: 12, November 1998 (12.11.98)
(21) Iniernationales Aktenzeichen: PCT/EP98/02672 | (81) Bestimmungsstaaten: AL, AM, AT, AU, AZ, BA, BB, BG,

(22) Internationales Anmeldedatum: 6. Mai 1998 (06.05.98)

(30) Prioritiitsdaten:

197 19 239.4 7. Mai 1997 (07.0597) DE

(71) Anmelder (fir alle Bestimmungsstaaten  ausser US):
GIESECKE & DEVRIENT GMBH {DE/DE}; Prinzregen-
tenstrasse 159, D-81677 Miinchen (DE).

(72) Erfinder; und

(75) Erfinder/Anmelder (aur fir US); FRANK, Ulrich [DE/DE};
Biirgermeister-Kraus~Strasse 31, D-82223 Eichenau (DE).
STOLL, Rainer [DEDE], Ench—Kﬂsmcr—Stmssc 15,
D-80796 Michen (DE). LINCK, Ralf [DEDE]; Tegemseer
Landstrasse 183, D-81539 Munchen (DE). KRONBAUER,
Hermann [DE/DE]; Marsstrasse §, D-85609 Aschheim
(DE).

(74) Anwalt: KLUNKER, SCHMITT-NILSON, HIRSCH; Winzer-
erstrasse 106, D-80797 Miinchen (DE).

Verbffentlicht
Mit internationatem Recherchenberichi.

(88) Veriffentlichungsdatum des internati !
richts:

BR, BY, CA, CH, CN, CU, CZ, DK, EE, ES, Fl, GB, GE,
GH, GM, GW, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PT, RO, RU, SD, SE, 8G, SI, SK, SL, TJ,
™, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO
Patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW),
eurasisches Patent (AM, AZ, BY, KG, KZ, MD, RU, TI,
TM), europaisches Patent (AT, BE, CH, CY, DE, DK, ES,
FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI Patent
(BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD,
TG}).

Recherchenbe-
27. Mai 1999 (27.05.59)

(54) Title: DEVICE FOR AUTOMATIC BUNDLING OF SHEETS

(54) Bezeichnung: VORRICHTUNG ZUR AUTOMATISCHEN BUNDELUNG VON BLATTGUT

(57) Abstract

The invention relates to a device for the
automatic bundling of sheets, in particular bank notes.
The device has a facility (20) on which the sheets (10)
to be bundled are deposited as a neat stack. 1t also has
a sliding device (21), which moves the sheet stack
vertically in the direction of a foil (40) fed by a device
(30, 31, 32, 33). The foil partially surrounds the stack
which is then fed 10 a conveyor device (50, 60). The
invention is characterized in that the conveyor device
has two parallel belt conveyors (50, 60) which are
sutomatically adjustzble in height. The stack and the
foil partially surrounding it are clamped berween the
two belt conveyors and transported to a banding

machine {34, 35). The belt conveyors position the
stack in such n way that the foil is guided around the
stack by the banding machine and is connected 10 a
band. A bundled sheet stack is thus obtained. The
bundled packet can then be pushed onlo a conveyor
belt with the help of a transfer compartment (70).
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Abstract

The invention relates to an apparatus for automatic bundling of sheet material,
in particular bank notes, having a deposit device on which sheet material to be bun-
dled is deposited as a precisely fitting stack, a sliding device moving the stack of
sheets perpendicularly toward a foil supplied by a device whereby the stack is partly
wrapped with the foil and supplied to a transport device. The invention is character-
ized in that the transport device has two parallel, vertically adjustable conveyer belts
between which the stack with its partly surrounding foil is clamped and transported
to a banding device, said sta(;k being positioned By the conveyer belts such that the
foil is guided around the stack by the banding device and connected into a band,
thereby obtaining a bundled stack of sheets. Subsequently the bundled packet can be

pushed onto a transport belt with the aid of a delivery pocket.
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Apparatus for automatic bundling of sheet material

This invention relates to an apparatus for automatic bundling of sheet materiat
according to the preamble of claim 1.

US 3,996,728 describes such an apparatus for paper shects wherein paper
sheets are transported between two conveyer belts driven in synchronism to two
plates disposed parallel at the same distance as the conveyer belts. The distance be-
tween the conveyer belts corresponds to the stack height. Since the upper plate is
vertically adjustable, the distance between the plates can be adjusted in accordance
with the height of the supplied stack. Before the paper sheets reach the plate plane,
the plates move in the direction of a foil extending perpendicular to the plate plane,
The stack of sheets guided between the plates by the conveyer belts thereby hits the
foil so that the foil is carried with the stack. The stack of sheets is then conveyed out
of the plate plane whereby the foil is cut to the right stack format. The stack of
sheets is then supplied via a separate transport path to an apparatus which brings
together and interconnects the two foil ends, The known packing apparatus therefore
has relatively great dimensions. Further, the known packing apparatus offers insuffi-
cient flexibility in processing stacks of sheets having different heights since the dis-
tance between the conveyer belts and thus the maximum stack height between the
conveyer belis is firmly preset,

US-5,433,061 and EP-A 304 978 disclose apparatuses for automatic bundling
of sheet material wherein sheet material to be bundled is gripped in a precise fit be-
tween two transport belts and moved perpendicular toward a foil supplied by a de-
vice. The stack of sheets is thereby partly wrapped with the foil and simultaneously
supplied to a transport device consisting of two conveyer belts disposed parallel to
each other and one above the other. The transport device positions the stack of
sheets relative to a banding device such that the foil is guided around the back end of
the stack by the banding device and connected into a band, thereby obtaining a bun-
dled stack of sheets.
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The invention is thus based on the problem of proposing an apparatus of the
abovementioned kind which has a space-saving design and offers high flexibility in
bundling different stack formats.

This problem is solved by the features stated in the characterizing part of claim

According to the invention, sheet material to be bundled is deposited in a pre-
cisely fitting stack on a vertically adjustable lifting table. The sheet material to be
bundled is then clamped as a stack between two parallel conveyer beits, the distance
between the conveyer belts being adaptable to the particular stack format or the level
of the lifting table by automatic vertical adjustment of the conveyer belts, This per-
mits compensation of differences in stack height which are due for example to qual-
ity differences of the sheet material. For example, the stack height of bank notes can
vary greatly despite the same number of bank notes to be bundled by reason of their
different states {greatly soiled or little soiled). Further, clamping the stack of sheets
between the conveyer belts permits exact positioning of sheet material while it is
being banded. Since the conveyer belts are used for fixing the sheet material to be
bundled, on the one hand, and for transporting the bundled sheet material for the
purpose of further processing, on the other hand, one can achieve a compact struc-
ture of the bundling apparatus whereby the bander, which guides the foil around the
stack of sheets positioned between the conveyer belts and connects it into a band,
can be disposed between the supplied foil and the conveyer belts in space-saving
fashion. ‘

The sheet material is either urged against an opposite plate until a defined
pressing force is reached, or alternatively the sheet material can be depoesited on the
lifting table as a stack with a certain desired height without the sheet material being
compressed with a predefined pressing force. The stack of sheets is then drawn in by
the conveyer belts, the vertical adjustment readjusting the distance between the con-
veyer belts with the aid of a proximity switch so as to produce a continuous channel

between the lifting table and a conveyer belt, Since vertical adjustment does not
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change the length of the toothed belt for driving the conveyer belts, it can be effected
during operation of the conveyer belts without intervention by the operator. Vertical
adjustment of the conveyer belts and also the lifting table thus permits processing of
different sheet formats which vary in particular with respect to their stack height.
One can also use different foil widths for bundling the sheet material, as well as ad-
just the foil position.

Further advantageous developments of the invention can be found in the de-
scription with reference to the figures, and the dependent claims.

The invention will be explained in more detail in the following with reference
to the figures, in which:

Fig. I shows the bundling apparatus in a side view,

Fig, 2 shows the drive and vertical adjustment of the conveyer belts,

Fig. 3 shows the mode of operation of a delivery pocket,
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Figs. 4a - 4g show the operational sequence of the bundling apparatus,

Fig. 5 shows a side view of the welder terminal of the banding device.

Fig. 1 shows a schematic side view of the apparatus for bundling sheet mate-
rial. In the following the bﬁndling of sheet material will be described by way of ex-
ample with reference to bank notes 10 deposited as loose sheet material in a pre-
cisely fitting stack on vertically adjustable lifting table 20. Bank notes can of course
also be supplied to the lifting table in the form of individual banded packets stacked
in a precisely fit. Opposite lifting table 20 is plate 22, shown here in the pressing
position. Plate 22 is of displaceable design and can be moved from the pressing po-
sition shown here out of the plane of lifting table 20 so that lifting table 20 can be
charged with bank notes from above. Before the bank notes are bundled, lifting table
20 moves in the direction of plate 22, thereby compressing the stack of bank notes.
Lifting table 20 is connected with a spring-mounted pneumatic cylinder (not shown
here). Upon compression of the bank notes a compression spring, for example, is
compressed which, when a defined pressing force on the bank-note stack has been
reached, triggers a microswitch causing the lifting table to be braked pneumatically.
Expeller 21 disposed laterally of lifting table 20 moves through the lifting table be-
tween comb slots (not shown here) but stops just in front of the welder termiﬁal and
the pressure die.

For bundling the bank nates, foil 40 is supplied in an endless form from foil
rollers 30 and 32 via guide elements 31, 33 ina plla.ue extending parallel to the lead-
ing edge of bank-note stack 10. Guide elements 31 and 33 are displaceable so that it
is possible to adjust the foil position. For bundling one can use for example foils
with a width of e.g. 75 to 106 mm. After welder terminal 35 and opposite pressure
die 34 there are two conveyer belts 50, 60 disposed parallel to each other. Conveyer
belts 50 and 60 are guided via deflection rollers 51, 52 and 61, 62, respectively.
Conveyer belts 50 and 60 are driven in synchronism, the drive not being shown here.
The distance of lower conveyer belt 60 from upper conveyer belt 50 can be adjusted
by means of spindles (not shown) to compensate height differences in bank-note
tacks. For delivery of the bank-note stack to conveyer belts 50 and 60, lower con-

pyer belt 60 is positioned so as to produce a continuous channel between lifting




table 20 and conveyer belt 60, This is effected automatically with the aid of a
proximity switch (not shown hete). Upper conveyer belt 50 and lower conveyer belt
60 rest on spring-loaded rolter beds 53, 63, respectively, so that it is possible to
transport the stack of sheets in the clamped state. One thereby also compensates
small differences in the thickness of the stack, which ensures reliable transport.
Conveyer belts 50, 60 can transport the bundled bank-note stack to optional delivery
pocket 70. Delivery pocket 70 is e.g. rotatable around rotation axes D1 and D2. Ac-
tive transport with the aid of conveyer belts 50, 60 permits the bundling apparatus to
be run completely empty. Fig. 1 shows the transport plane by way of example such
that it extends horizontally. It can of course also extend obliquely, the bank-note
stack always being supplied perpendicular to the transport plane.

Fig. 2 shows a schematic side view of drive 80 for conveyer belts 50 and 60.
Position 81 designates the driving pulley for toothed belt 88 guided via deflection
rollers 82 onto roller 83 of the upper conveyer belt and roller 85 of the lower con-
veyer belt and onto eccentric tension roller 84. Positions 86 and 87 each show a
toothed whéel for driving lower conveyer belt 60 which is driven in synchronism
- with upper conveyer belt 50. Lower conveyer belt 60 is vertically adjustable but
without the length of the toothed belt being changed. This permits vertical adjust-
ment during operation of the conveyer belts without intervention by the operator.

Fig. 3 shows a block diagram of the operation of delivery pocket 70. Gear mo-
tor 71, with a reduction of about 1 : 350 for example, drives bevel gear pair 73, 74
disposed on shaft 72. The drive path of the motor is transmitted by bevel gear pair
73, 74 to swivel arm 75. The rotation of shaft 72 around first rotation axis D1 causes
the bank-note stack to be set on the bank-note side edges. As soon as shaft 72 is in
abutment, motor 71 rotates swivel arm 75 around second rotation axis D2. Gas com-
pression spring 78 is connected via linkage 77 and lever 76 with swivel arm 75. Ro-
tations D1 and D2 take place sequentially since second rotation D2 is inhibited by
means of gas compression spring 78 until rotation D1 is ended. Second rotation D2

takes place as a relative motion of bevel gears 73 and 74. During second rotation D2




Figs. 4a - 4f show the operational sequence of the inventive apparatus. Fig. 4a
shows how sheet material 10 is urged by lifting table 20 against plate 22. Lower
conveyer belt 60 is thereupon readjusted automatically so as to produce a continuocus
channel between the lifting table and the lower conveyer belt. This requires no inter-
vention by the operator.

Fig. 4b shows expeller 21 as it delivers stack of sheets 10 to conveyer belts 50
and 60. Expeller 21 stops just in front of welder terminal 35 and pressure die 34.
The motion executed by expelier 21 causes bank-note stack 10 to hit foil 40 and be
wrapped partly therewith, Bank-note stack 10 is clamped with partly surrounding
foil 40 between conveyer belts 50 and 60. The residual feed of the bank-note stack is
then effected by the conveyer belts until the bank-note stack is located directly after
welder termunal 35 and opposite pressure die 34, as shown in Fig. 4¢. A light barrier
(oot shown here) can be used for example to ascertain the right reference pbsiﬁon
before foil 40 is brought together and connected. When this is the case, pressure die
34 moves in the direction of welder terminal 35, causing foil 40 to be connected
between pressure die 34 and welder terminal 3§ into band 41 and the latter to be
separated from the foil, as shown in Fig. 4d. Bundled bank-note stack 11 can be sur-
rounded by band 41 partly or over the whole area.

Fig. 4e shows bundled bank-note stack 11 transported by conveyer belts 50 and
60 to delivery pocket 70. The'delivery pocket executes a first rotation around rota-
tion axis D1, causing bundled bank-note stack 11 to be set on the bank-note side

. edges, as shown in Fig. 4f. As soon as the first rotation around rotation axis D1 is
ended, a second rotation around rotation axis D2 is initiated. This second rotation
causes bank-note stack 11 to be delivered parallel to transport belt 90, as shown in
Fig. 4g. Second rotation D2 causes the delivery pocket to form an inclined plane and
bank-note stack 11 to slide onto transport belt 90. The restoring motion of the deliv-
ery pocket is effected in the reverse order and 1s not shown here.

The lateral detail view of welder terminal 35 in Fig. 5 shows a design with a U-
shaped cross section. The two arms each form holding-down means 36 between
which heatable crimped wire 37 is disposed. Crimped wire 37 is fastened to wire

holder 38 guided displaceably in the welder terminal and loaded by spring 39 in the




direction of pressure die 34. Spring 39 urges wire holder 38 against a stop (not
shown) so that crimped wire 37 protrudes beyond holding-down means 36 by a
small measure.

When foil 40 is urged by the pressure die agammst welder terminal 35, as shown
in Fig. 4d, crimped wire 37 is first acted upon and, since the pressure force of pres-
sure die 34 is about four times as great as the counterforce through spring 38, dis-
placed into the welder terminal until the pressure die hits stationary holding-down
means 36 and clamps foil 40. The weld is thus always loaded by spring 39 with con-
stant force and foil 40 held on both sides of the weld by holding-down means 36,
which achieves high quality of the weld with simple means.
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~ The claims pages are numbered pages 1 and 2.
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Patent claims

1. An apparatus for automatic bundling of sheet material, in particular bank
notes, having a deposit device (20) on which sheet materal (10) to be bundled is
deposited as a precisely fitting stack, a sliding device (21) moving the stack of sheets
perpendicularly toward a foil (40) supplied by a device (30, 31, 32, 33) whereby the
stack (10) is partly wrapped with the foil (40) and supplied to a transport device con-
sisting of two conveyer belts (50, 60) disposed parallel to each other and one above
the other which positions the stack relative to a banding device (34, 35) such that the
foil (40) is guided around the back end of the stack (10) by the banding device (34,
35) and connected into a band (41), thereby obtaining a bundled stack of sheets (11),
characterized in that the deposit device (20) is formed as a lifting table which is ver-
tically adjusted in accordance with the particular stack height, and the lower of the
two conveyer belts (60) is readjusted automatically so as to produce a continuous
channel between the lifting table (20) and the lower conveyer belt (60) and the stack
partly wrapped with the foil is clamped between the conveyer belts (50, 60).

2. An apparatus according to claim 1, characterized in that the banding device
has a welder terminal (35) and a pressure die (34) disposed opposite at a certain
distance and adapted to be meved perpendicular to the welder terminal.

3. An apparatus according to claim 2, characterized in that the welder terminal
(35) has two holding-down means (36) between which an efastically prestressed
heating element (37) is provided. 7

4. An apparatus according to claim 1, chéracterized in that the conveyer belts
(50, 60) are driven in synchronism by a drive device (80) so executed that vertical
adjustment of the lower conveyer belt (60) does not change the length of the toothed
belt (88) of the drive device.

5. An apparatus according to claim 1, characterized in that the conveyer belis
50, 60) rest on a spring-loaded roller bed (53, 63).

AMENDED SHEET




-2-

6. An apparatus according to claim 1, characterized in that the lifting table (20)
urges the stack of sheets (10) against a rotatable plate (22) disposed opposite the
lifting table and the motion of the Lifting table is stopped when a defined pressing
force on the sheet material has been reached.

7. An apparatus according to claim 1, characterized in that the sliding device
(21) moves the stack (10) from the lifting table (20) between the conveyer belts (50,
60), the lower conveyer belt (60) forming a continuous channel with the lifting table,
and the sliding device (21) stopping in front of the banding device (34, 35).

8. An apparatus according to claim 1, characterized in that the bundled stack of
sheets (11) is traﬁsported by the transport device (50, 60) to a delivery device (70).

9. An apparatus according to claim 8, characterized in that the delivery device
(70) executes a first rotation around a first rotation axis (D1), causing the bundled
stack of sheets (11) to be set on a side edge.

10. An apparatus according to claim 9, characterized in that the delivery device
executes a second rotation around a second rotation axis (D2), the rotations (D1, D2)
being executed by the delivery device (70) sequentially.

11. An apparatus according to claim 10, characterized in that the first and sec-
ond rotations are effected with the aid of a bevel gear pair (73, 74), the bevel gear
pair (73) being driven via a shaft (72) by a motor (71) and the first rotation being
effected around the shaft (72)-up to a first stop and the second rotation being trans-
mitted as a relative motion of the bevel gears (73, 74) to a swivel arm (75),

12. An apparatus according to claim 11, characterized in that the swivel arm
(75) is connected via a lever (76) and a linkage (77) with a gas compression spring
(78).

13. An apparatus according to claim 10, characterized in that the second rota-
tion causes an inclined plane to be formed and the bundled stack of sheets {11) to be
delivered from the inclined plane to a transport belt (90) extending parallel to the
inclined plane.
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