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rangement limits stacking to a single direction, and does not allow the
operation of its validator without The present invention relates to an
improved    its stacker. nknote stacker apparatus for stacking paper cur-
Published European Patent Application No. EP- rency. It also relates to an
improved stacker unit for   5   A2-0 099 324 describes a note receptacle
which stacking acceptable banknotes which may be read-   enables banknotes
of two distinct widths to be ily attached to and detached from a validator
which  inserted Into the entry of a single banknote validat- may be used
alone or in conjunction with the       ing unit. The receptacle is aligned
with the entry of stacker. In particular, the improved stacker appara-  the
validator by means of interconnecting fingers tus according to the present
invention operates in  10  and slots. The receptacle is a purely passive
de- conjunction with a banknote validator which re-    vice with no
transporting means being arranged ceives a banknote from a customer,
verifies that   therein. In contrast to this disclosure, the present the
banknote is acceptable and provides an elec-   Invention Is concerned with
a stacker or stacking trical signal indicating that the banknote is accept-
banknotes emerging from an exit path of a ban- able. The improved stacker
apparatus takes ban-  is  knote validator. knotes which are accepted by the
banknote valida-      According to a first aspect of the present In- tor
and compactly and neatly stores them.  .        vention there is provided
an improved banknote In some applications, a banknote validator
stacker as defined by claim 1 hereinbelow. feeds accepted banknotes to a
bin or storage con-      According to a second aspect of the present tainer
where they are loosely stored. For example,  20  invention there is
provided an improved banknote me vending machines include a banknote
valida-   stacker as defined by claim 4 hereinbelow. tor so that paper
currency can be accepted for the       The apparatus of the preferred
embodiment purchase of expensive items for which it is onerous  provides
flexibility and adaptability while achieving for a customer to pay in
coins. Currency which is   a reduced level of jamming and improper
stacking. accepted is fed from the outlet of the currency   25  These
improvements, as well as positive banknote validator to a cashbox where it
is loosely stored   control, are achieved while using fewer electronic
until collected by the vending machine's owner. In  and mechanical
components than found in cur- other vending machines, space may be at a
greater   rently available validator-stacker units which main- premium or
for other reasons it may be highly      tain positive control of banknotes
during handling. desirable to compactly and neatly stack accepted   30   As
a result, both the stacker and the combined currency rather than loosely
storing it.            validator-stacker unit according to the present in-
As a result, various stacker arrangements have  vention are relatively
compact. The stacker of the been previously developed. See, for example,
U.S.  preferred embodiment is readily attached to a Patent No. 4,050,562
assigned to the assignee of   validator and, in normal service, requires no
adjust- the present application, and U.S. Patents Nos.  35  ments to
maintain proper belt tension, bill path 4,011;931,  4,000,892,  3,977,669,
3,917,260,     alignment or belt speed control. 3,851,744, 3,788,333,
3,765,523, 3,655,186 and         It will be apparent from the following
descrip- 3,222,057. Two commercially used stacker ar-       tion that the
arrangement of the preferred embodi- rangements are briefly described
below. In the first,  ment provides the following advantageous features:
anknote which has been accepted by a validator  40    (i) a
validator-stacker combination that maintains allowed to fall under the
influence of gravity into  positive control of a banknote from its
insertion a first compartment of a stacker, a pusher unit then  into the
validator until it is stacked; pushes the fallen banknote into a stack in a
storage  (ii) a stacker that requires no mechanical or compartment of the
stacker. This arrangement          electrical adjustments to compensate for
normal does not maintain positive control over a banknote.  45
manufacturing tolerances, the wear and tear of As a result, jams and poorly
stacked banknotes are    parts during  normal operation, or typical likely
to occur more frequently than is desirable.    changes in environmental
conditions during op- Such less than optimal operation Is more frequently
eration; observed where worn, old banknotes are being          (iii) a
mechanical interface system to a validator stacked.
50     which allows the stacker to be readily designed In a second
commercial arrangement, a stacker     so as to stack banknotes in an
upward, down- is included as part of an integral validator-stacker  ward or
horizonal direction; unit. In this unit, a common drive belt provides for
(iv) a simple mounting scheme to allow a person positive control of a
banknote's movement from       to mount the stacker to a validator on-site
with- insertion until it is stacked. This integral arrange-  55  out the
need for undue alterations or adjust- ment is mechanically complex and
lacks the flexi-     ments which would make it necessary to make bility to
make it readily adaptable to meet a wide     the installation off-site;
range of different applications. This second ar-      (v) an easily
replaceable banknote magazine to 2    
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flexibility in the number of banknotes       knote validator and stacker in
a unit as shown In stacked by simply changing magazines to ob-         Fig.
1; tain different capacities;                          Figs. 3A and 3B are
top and side views of a (vi) a stacker with a reduced number of compo-
lower housing interlocking finger and slot ar- nents that Insures proper
banknote positioning   5  rangement for connecting the banknote validator
thereby eliminating the need for multiple sen-      and stacker in a unit
as shown In Fig. 1; sors commonly used to detect banknote posi-
Fig. 4 is a detail drawing of the banknote trans- tion, and requiring only
a single sensor to detect  port arrangement of the stacker of Fig. 1; both
the home position of the pusher and the        Fig. 5 is a second drawing
of the banknote stacker full condition;                     10    transport
apparatus of the stacker of Fig. 1 (vii) a system which makes efficient use
of the     showing the transport apparatus when the stack- space available
to stack the maximum number         er is connected to the banknote
validator; of banknotes in a given stacker volume and to       Fig. 6 is a
front view of the prestorage compart- insure that the stack is without
crumpled ban-      ment of the stacker of Fig. 1 which defines the knotes;
15      upper portion of the banknote's path in the (viii) a cam and
scissor design for a banknote     stacker; pusher which allows simple
open-loop motor          Fig. 7 is an elevational side view illustrating
the control while insuring accurate home position       pusher and banknote
magazine of the stacker of detection;
Fig. 1 when the pusher plate is in its home (ix) a banknote magazine which
is simply and   20   pisition; positively fastened closed and has multiple
Fig. 8 is an elevational side view illustrating the methods for removing
banknotes to account for       pusher plate of Fig. 7 away from its home
variations In mounting requirements;                position; (x) a system
for maintaining a relatively constant  Fig. 9 is a detail drawing
illustrating the cam and speed of banknote transport through a validator
25  sensor arrangement used to monitor pusher whether the validator is used
to drive a stacker    plate position; or note, while maintaining a low cost
open-loop     Fig. 10 is a pair of graphs illustrating the cycle speed
control system for controlling the valda-     of operation of the pusher
plate and the sensor tor's banknote transport system;
arrangement; and (xi) a stacker that is low in cost and simple to  30  Fig.
11 is a circuit diagram of one embodiment assemble;
of electronic control circuitry for controlling the (xi) a banknote
magazine which includes no         operation of the pusher; electronic
components so that one banknote          Fig. 12 is a top view of the
prestorage compart- magazine can be replaced by another without
ment and the banknote magazine of the stacker affecting the stacker's
electronic system In any   35  of Fig. 1; and way, and without having to
make or break any        Fig. 13 is a plan view of the banknote transport
electrical connections.                            apparatus of the
validator of Fig. 1. Also, the banknote magazine In the preferred
One embodiment of the present invention Is embodiment is separable from the
stacker at a       shown in Figs. 1-13. Fig. 1 shows an overall view of
non-critical area such that important alignments are  40   a banknote
validator 100 connected to a stacker not affected by the removal or opening
of the        200 to form a validator-stacker unit. The stacker banknote
magazine.                                 200 incorporates several major
component groups: Throughout this specification and the claims,   banknote
transport means 300 which is best Illus- where reference is made to a
"banknote" or          trated in Figs. 4 and 5, pre-storage compartment
"banknotes", the reference is intended to include   45  400 which is best
illustrated in Fig. 6, pusher all types of paper currency and the like.
Similarly,  means 500 which is best illustrated in Figs. 7 and where
reference is made to the "face" of a ban-     8, and banknote magazine 600
which is best shown knote or banknotes, the reference is intended to   in
Fig. 7. include either major surface.                          The details
of validator 100 pertaining to ban- Fig. 1 is an elevational side view of
one embodi-  50  knote validation are not part of this invention. As a ment
of a stacker apparatus according to the     result, those aspects of the
validator are not dis- present invention, connected with a banknote
cussed further below. Various aspects of the elec- validator unit so as to
illustrate one embodiment  trical and mechanical connection of the
validator of a stacker unit according to the present inven-  100 and the
stacker 200 do form a part of this tion;
55  invention and are further described below. Figs. 2A and B are top and
side views respec-       The validator 100 employed in the embodiment
tively of an upper housing interlocking finger   illustrated in Figs. 1-13
and described herein is a and slot arrangement for connecting the ban-
commercially available unit sold by Mars Electron- 3    
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Pennsylvania, U.S.A. That validator is  into compartment 400 so that its
leading edge has generally as  described in European Patent Applica-
reached stop 402, a pusher means 500 is operated. tion No. 85307126.4,
filed October 4, 1985 and, in  Pusher means 500 forces the accepted
banknote name of Mars, Inc:                            from prestorage
compartment 400 into a stack In The validator 100 determines whether
inserted   5   banknote magazine 600  where it is stored until banknotes
are acceptable. Banknotes are inserted  removed. As will be discussed
below, the maga- one at a time into validator 100 at a banknote    zine 600
is designed to be readily removed or entrance 102 which is defined by an
upper housing  opened so that stacked banknotes can be re- 104 and a lower
housing 106. From entrance 102,   moved. Now that the overall operation
from bill a banknote is transported lengthwise through the   10  insertion
to stacking and removal has been briefly validator to the validator's
banknote output by a  discussed, the details of this embodiment of ap-
series of pairs of pulleys or rollers 108, 110, 112  paratus according to
the present invention will be and 114, and a pair of belts 118, which are
driven  described in greater detail. by a drive means 116 including a motor
and drive    When the leading edge of a banknote reaches train. Fig. 13
illustrates the preferred arrangement  15  the region 120 shown In Fig. 1,
it begins to leave of the upper pairs of rollers 110 and 114 and the  the
validator 100. Both the upper housing 104 and belts 118. As shown in Fig.
13 the rollers 114 are  the lower housing 106 of the validator have inter-
mounted on a shaft 115 whose ends extend be-      connection means
comprising integrally formed fin- yond casing 150 of validator 100. For the
sake of  gers 124 and slots 126 in the region 120 as shown clarity,
throughout the remaining discussion, only a   20  in detail in Figs. 2A and
2B (upper housing detail) single set of belts and pulleys will be
discussed;  and 3A and 3B (lower housing detail). however, it should be
realized that in the preferred  When validator 100 is used without stacker
embodiment there are two sets of components and   200, the fingers 124 of
the upper housing 104 that the edge portions of a banknote are controlled
mesh with slots in an end cap which is not shown. by these components while
the central portion of  25  The slots for the end cap are the same as slots
the banknote passes between them.                 206 shown in Fig. 2B. In
conjunction with the While a banknote is transported edgewise      surface
of the lower housing 106, the end cap through the validator 100, it is
tested by a group of  defines an exit way which directs accepted bills
sensors to ascertain its validity and denomination.  downwardly out of bill
validator 100 at an angle of Output signals from the sensors are processed
by   30  roughly [err] from the horizontal. logic circuits in validator 100
to determine whether  When stacker 200 is used with validator 100, the
banknote is acceptable. A banknote which is  fingers 204 and slots 206 of
the stacker's upper found unacceptable is ejected back through en-
housing 202  mesh with the slots 126 and fingers trance 102 by reversing
the drive means 116.      124 of upper housing 104 of validator 100.
Fingers An acceptable banknote is driven by the belt  35  210 and slots 212
of lower housing 208 mesh with 118 and the rollers 112 and 114 into an
intercon-  slots 126 and fingers 124 of lower housing 106 of nection region
120 in which the validator 100 and  validator 100. The meshing of these
fingers and the stacker 200 make their connection together. As  slots with
their corresponding slots and fingers In further discussed below, in
connection with Figs.  the validator's upper and lower housings results in
, 2B, 3A and 3B, interconnection means in the   40  a smooth and
uninterrupted banknote path from interconnection region 120 establlsh a
smooth un-  validator 100 into stacker 200. This type of path interrupted
path for a banknote to follow in leaving  avoids malfunctions due to
jamming which might validator 100 and entering stacker 200.
otherwise occur as the banknote makes the transi- As shown in Fig. 1, and
in greater detail in  tion from validator to stacker. Figs. 4 and 5,
stacker 200 includes transport  45    Additionally, in the preferred
embodiment, means 300 having a series of pulleys 306, 308 and  proper
alignment of the validator 100 and stacker 310, a belt 312, and a roller
304. The transport  200 is further ensured by shaft 115 fitting Into a
means 300 is driven by the roller 114 as will be  slot 222 in casing 220 of
the stacker 200 (Fig. 7). discussed in greater detail below.
Such an arrangement comprises interconnection Transport means 300
transports the accepted   so  means for aligning stacker and validator.
Surfaces banknote from the stacker's entrance into a pre-  of stacker upper
and lower housings 202 and 208 storage  compartment 400. Compartment 400
define a banknote receiving means comprising pas- frames the banknote and
holds it stiff. The dimen-  sageway walls which establish an initial
portion of sions of compartment 400 are chosen so that       the banknote
passageway in the stacker. These crumpling and jamming of accepted
banknotes are  55  passageway walls guide a banknote around a cor-
prevented.                                        ner and vertically
upwards into the banknote trans- After a predetermined amount of time
sufficient  port means 300. In a preferred embodiment the to allow the
accepted banknote to be fully driven  banknote passageway walls are molded
to include 4    
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finger and slot. It should be apparent  sensor would have to be used to
sense when a that consistent with the present invention a ban-  banknote
was fully in or nearly fully in prestorage knote could be directed
horizontally, or vertically  compartment 400 so that drive means 116 could
downwards with only minor modifications. While    be turned off. Otherwise
jamming or crumpling of the banknote receiving means of the preferred em-
5   the banknote would result. Such a sensor and bodiment is shown and
described, other less so-   associated control circuitry may be readily
added, phisticated banknote receiving means might be     but such an
addition adds overall cost and com- used in other embodiments. For example,
an open   plexity to the system. space defined by sidewalls might suffice
to receive   Returning to the belt pulley arrangement 302, a gravity fed
banknote in position relative to a   10  the belt tension pulley 308 of
that arrangement is pusher.
mounted on and free to rotate about a shaft 309. As the leading edge of the
banknote reaches    The ends of shaft 309 are located in an opening region
220 (shown in Fig. 1) of the stacker 200, it  314 In housing 208. Shaft 309
is biased into the begins to enter the stacker's banknote transport
opening 314 by the force of spring 316. The open- means 300. Transport
means 300 is shown in detail  15  ing 314 is a slot having its lower
boundary defined in Figs. 4 and 5. Transport means 300 includes a  by a
horizontal wall 317 and Its upper boundary belt-pulley arrangement 302
which is driven by the  defined by a wall 318 which is at an angle [err] to
valdator roller 114 (which will also be referred to  wall 317 and the
banknote path between the rollers as the stacker driving roller) to
transport banknotes  108 and 112, and 110 and 114. The preferred value
edgewise. As shown, transport means 300 is fric-  20  for angle [err] for
this embodiment is approximately tionally driven, but it will be apparent
other drive  [err] . arrangements could be used, and that transport
Finally, floating pulley 310, the third pulley of means 300 could be
otherwise engaged with the     belt-pulley arrangement 302, is positioned
between drive means of validator 100. Transport means 300  locating pulley
306 and belt tension pulley 308. also includes a roller 304 which is biased
against  26  Floating pulley 310 is mounted on and free to belt 312 and
pulley 306 by a leaf spring 305.     rotate about shaft 311. Shaft 311 is
located in a slot The belt-pulley arrangement 302 includes lo-   320 in the
housing 208. The slot 320 is parallel to cating pulley 306, belt tension
pulley 308, floating  the banknote path between the rollers of validator
pulley 310, and belt 312 which are arranged as    100. described below, and
shown In Figs. 4 and 5. As   30  When stacker 200 is not mounted to the
valida- Illustrated in Fig. 6, and as discussed above in  tor 100, the
belt-pulley arrangement 302 arranges connection with Fig. 13 and the
validator's ban-  Itself as shown in Fig. 4. The belt pulley arrange- knote
pulleys and belts, two sets of components   ment 302 provides a relatively
constant tension In are used in transport means 300 with one set on   belt
312 independent of minor variances in the each edge of the banknote path;
however, only a   35   manufacturing tolerances of the components in-
single set is discussed.                          cluded in that
arrangement. As an example of such Locating pulley 306 is mounted on and
free to  manufacturing tolerances, belt 312 may vary in rotate about a
pulley pin 307 which is secured to a  length by up to 1/16 of an inch. A
vector analysis wall of prestorage compartment 400 in a fixed     of the
relative forces on the components of the position relative to the banknote
path. The roller  40  belt-pulley arrangement 302 will illustrate math- 304
is located in stacker housing 202 and opposite   ematically how the
arrangement is self-adjusting. locating pulley 306. Once the lagging edge
of the     Fig. 5, however, visually illustrates the self- banknote is
clear of stacker driving roller 114 and  adjusting nature of belt-pulley
arrangement 302. floating pulley 310, the locating pulley 306 and the  When
validator 100 is attached to stacker 200, roller 304 provide the force to
drive the banknote  45  pulleys 308 and 310 move as shown in Fig. 5. up to
stop 402 and fully into compartment 400. The  Pulley 310 moves horizontally
to the right and leaf spring 305 provides sufficient force to prevent
pulley 308 moves rightwards and upwards following the banknote from
slipping once stacker driving   the wall 318 of opening 314. When the
validator roller 114 stops turning; however, this force is  100 is
connected, the stacker driving roller 114 insufficient to crumple or jam a
bill and it is small  so  applies a force against the belt 312 in the area
of enough so that belt 312 slips against the banknote  floating pulley 310
displacing it along slot 320. As a once the banknote's leading edge reaches
stop     result, belt tension pulley 308 moves against the 402 until drive
roller 114 is stopped. This controlled  force of spring 316 along the wall
318 of opening slippage is important; in the preferred embodiment  314.
This movement of both pulley 306 and pulley driver roller 114 is operated
for a predetermined  55  310 maintains the tension on belt 312 and the time
which is slightly longer than that required to  normal force against
stacker driving pulley 114 at drive the leading edge of a banknote to the
stop  relatively constant values regardless of tolerances 402, and then it
is turned off. Without slippage, a  of components and ordinary wear and
tear of parts. 5    
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also results in the belt 312  regulated supply of 15V only so long as the
voltage being in contact with the surface of the stacker  at its input
equals or exceeds approximately 17[err]V. driving pulley 114 over a fairly
aide angle [err]    The stacker's electronic circuitry 550 is also illus-
ereby preventing slippage of belt 312. Angle [err]  trated In Fig. 11. As
will be described below, the for this embodiment is approximately [err].
The   5   electronic circuitry 550, in conjunction with control portion of
belt 312 labeled 322 in Fig. 5 also    signals from validator 100, controls
the operation of provides a diverting surface which helps to direct  pusher
means 500. By including a capacitor 555 in banknotes into the stacker's
banknote transport   the power input circuit of the circuitry 550 as means
300 and around the corner at a point where  shown in Fig. 11, the load
presented by stacker the banknote is changing its direction of travel from
10  transport means 300 is compensated for and ban- horizontal to vertical.
knotes travel through validator 100 or the combined While the transport
means 300 Is shown In      validator (100)-stacker (200) unit at a
substantially conjunction with prestorage compartment 400,      constant
speed. pusher 500, and banknote magazine 600, It could       The initial
portion of the banknote path through be used to deliver banknotes to any
desired ban-  15  the stacker 200 has been previously described. knote
storage compartment.                        Throughout the banknote path,
the edges of a Before turning to additional discussion of the  banknote
traveling along the path are held In chan- banknote path and prestorage
compartment 400      nels 241 and 242. The banknote passageway de- where a
banknote is temporarily stored before be-  fined by these channels has a
predetermined width ing stacked, It is important to note one further  20
in a direction perpendicular to the face of a ban- pect of the functioning
of the banknote transport  knots in the passageway. Preferably, this width
is means 300. Since transport means 300 is fric-     approximately ten
times the thickness of a typical tionally driven by the stacker drive
roller 114 which  banknote. These channels are best Illustrated in is a
part of the validator 100, it is seen as a load by  Fig. 12. The channel
size is determined by the the motor of the drive means 116 of validator
100.  25  design and fabrication of the stacker's upper hous- One aspect of
the banknote transport system of the  ing 202 and lower housing 208 which
together validator of European Application No. 85307126.4  define the
prestorage compartment 400. The stabil- is that it avoids the use of
complicated speed    ity of these stacker parts with respect to envi-
control circuitry to hold transport speed constant  ronmental changes such
as changes in tempera- with variations in line voltage or in the load to be
30  ture, humidity and pressure, and with respect to transported. The
validation circuitry in this validator  wear under normal operating
conditions is impor- compensates for banknote speed variations up to   tant
in order to insure that the sizes of the channels 20% from normal speed
without making any speed    241 and 242 are maintained substantially
constant. adjustments, and if this limit is exceeded by a   Molded
polycarbonate is one suitable material for banknote it is returned.
36  the housings 202 and 208. The controlled size of In the absence of some
form of speed adjust-  the banknote path allows a banknote to freely travel
ment, the additional load presented by the stack-  along that path' but it
does not allow room for the er's transport means 300 may result in a
slowing of  banknote to fold or buckle. Thus, jams are pre- the banknote
speed in the validator 100 by an     vented and do not occur even when the
leading mount greater than 20%. The validator 100 and   40  edge of the
banknote reaches the stop 402, and stacker 200 share a common power supply
circuit    the banknote transport means 300 continues to 140 which is
located in the validator. Circuit 140 is  operate. illustrated in Fig. 11.
Briefly, a source of 15 volts  The prestorage compartment 400 Is shown In
(V) for both validator 100 and the pusher 500 is  detail in Fig. 6. The
inner surfaces 405 and 407 of derived as shown at the top of Fig. 11. An AC
input  45  outer sidewalls 404 and 406 of prestorage compart- voltage is
full wave rectified using a bridge rectifier  ment 400 are spaced apart by
a distance slightly 141. The rectified signal is then fed as an input to a
greater than the width of the widest banknote which capacitor 142 and a
voltage regulator 143. Capaci-  is to be accepted. Inner sidewalls 410 and
412 tor 142 is either small or may be omitted entirely.  define the width
of the channels in which the edges As a result, the input voltage of
regulator 143 is  50  of the banknote travel. The central portion of
unregulated or only slightly regulated and it falls  prestorage compartment
400 is an open window below the required input voltage of regulator 143
420 which is larger than a pusher plate 540 which causing the average
output voltage of regulator 143  is used to push the banknote from
compartment to be less than 15V. Also connected to the voltage  400 Into
banknote magazine 600. regulator 143 is a diode 144 which has one of Its
55  Pusher 500 is shown in detail in Figs. 7-9. leads connected to the
input of regulator 143 and  Pusher 500 includes a pusher actuating mecha-
its other lead connected to the regulator's output.  nism consisting of a
chassis 504, motor 506, right Voltage regulator 143 produces at its output
a    angle gear train 508, two cams 520 mounted on 6    
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output shaft, a pair of scissors 530, a  cultry for controlling motor 506
is located on a pusher plate 540 and extension springs 546. Addi-  printed
circuit board mounted in stacker 200. The tionally, a position sensor
switch 560, and a sens-  preferred embodiment of this circuitry is shown in
ing switch activating fork 562 together with fork  Fig. 11  as circuit 550.
Circuit 550 Includes connec- spring 564 are part of the pusher 500. Each
scissor   5   tor P1, connector P2, connector P3, motor control 530 Is
supported at one end by a clevis pin 531 to  chip U1, sensor switch 560,
motor 506, as well as, the pusher plate 540 and at the other end by a
discrete resistors and capacitors connected as second clevis pin 532 to the
chassis 504 through  shown therein. It should be noted that switch 560 an
elongated slot 534. Additionally, each scissor  and motor 506 while
connected to circuit 550 are 530 is held against one of the cams 520 by
means  10  not on the printed circuit board. Connector P3 of the force
exerted by the springs 546.          makes several connections to the logic
circuitry of The cams 520 are eccentric and have two cam    validator 100.
One connection Is for a signal from surfaces. On one side Is the cam
surface 521 (Fig.  validator 100 which establishes whether pusher 7) upon
which the scissors rest. On the other side  motor 506 should be turned on
or off. A second is the cam surface 525 (Fig. 9) upon which the   15
connection is for a signal from validator 100 which sensing switch
activating fork 562 rests. The cams  establishes which direction motor 506
should turn. 520 are mounted on shaft 509 of gear train .508,  A third
connection provides a signal to validator and they rotate when motor 506
causes gear train  100 that the stacker 200 is attached to validator 508 to
turn the gear train shaft 509. Home position  100. Finally, a fourth
connection provides a signal of the pusher plate 540 and scissors 530 is
defined   20  to validator 100 indicating whether the cams 520 when the
pusher plate and scissors are in their   are at home position or not.
Connector P1 connects closest proximity to shaft 509 as shown in Fig. 7.
sensor switch 560 to the printed circuit board and a The home position is
maintained over a large range  sensor signal through connector P3 to
validator of cam position by providing two flat cam sides   100. Connector
P2 connects pusher motor 506 to 522 as part of cam surface 521 as shown in
Fig. 7.  25  motor control chip U1 which controls the power Fig. 7 shows an
angle x  between one of the cam   delivered to motor 506. In response to
"motor on" sides 522 and scissor 530. The greater this angle  and "motor
direction" signals from connector P1, [err] becomes, the greater the range
of cam home     chip U1 determines the sense with which 15V is position
with respect to scissors 530 and pusher  applied to motor 506. Since the
control signals to plate 540. That is, as the cam rotates about its axis
30  cause circuit 550 to turn the motor 506 on and off, 509 through the
region determined by the flat sides  and to control its direction of
rotation are produced 522 of cam surface 521 and measured by angle      by
logic circuits in validator 100 such as a micro- [err], no motion is
imparted by can 520 to scissors  processor control circuit, this
arrangement allows 530 and pusher plate 540. Once cam 520 has        the
use of a single microprocessor in the validator- rotated further than x
from its home position, the   35  stacker unit rather than having one in
validator 100 round portion of cam surface 521 begins to move   and one in
stacker 200. the scissors 530 and actuator plate 540 through the  In the
present embodiment a control signal to window 420 in the prestorage
compartment 400. As  turn motor 506 on so that cam 520 rotates clock-
pusher plate 540 is forced through window 420, a  wise is produced after a
sufficient time has passed banknote in prestorage compartment 400 is moved
40  for an accepted banknote to fully enter the into banknote magazine 600
as illustrated in Fig. 8.  prestorage compartment 400. Alternatively, a
ban- As the cam 520 continues to rotate, the scissors  knote position
sensor might be used to sense that 530 finally are fully extended. Then as
the cam 520  a banknote is in the proper position for stacking, returns to
its home position, the force of springs  and a start control signal is then
produced in re- 546 retract the scissors 530 and pusher plate 540.  45
sponse to a signal from that banknote position The above description
briefly explains how pusher  sensor. Following a motor on signal, cams 520
means 500 operates without considering how it fits  begin to rotate. Once
cams 520 have rotated more into the operation of the overall
validator-stacker  than x  (Fig. 7) in the clockwise direction, the unit.
scissors 530 are extended thereby pushing the For pusher means 500 to
function properly, it  50  pusher plate 540. In the process of extending
the is necessary to control the time at which motor 506  pusher plate 540
the banknote is pushed through is turned on thereby causing the pusher
means     opening 420 and into the banknote magazine 600 500 to operate.
Quite simply, the motor should be  as shown in Figure 8. The banknotes
already in turned on shortly after a banknote has fully entered  magazine
600 are clamped between the pusher prestorage compartment 400. It should
not be   55  plate 540 and pressure plate 606 which in turn is turned on
when there is no bill in compartment 400  exerting a force against pressure
spring 610. Dur- or when a bill is part way in compartment 400.    ing this
process, the edges of the bill previously in In the present embodiment, the
electronic cir-  the channels 241 and 242 of the banknote path are 7    



13                EP 0 197 656 B1                   14 folded inward by the
side walls of opening 420 and  of the sensed home vs. non-home condition of
fork spring back to an essentially flat position upon  562 is related to
the combination of distances "f", clearing the bill retention tabs 604. The
bill is now  "d" and "e" of Figure 9 and angle [err] between the lid in the
stack by the force of the pressure plate  cam surface 525 and the actuating
fork 562. 606  and bill retention tabs 604, and the pusher   5  The design
of the sensor switch activating ar- plate 540 returns to its home position
as shown in  rangement is such that the sensed return to home Fig. 7. In
the preferred embodiment, the pushing  position occurs at a time after the
pusher plate 540 sequence is repeated with the cam 520 rotating a  is
actually in its home position and indicates non- full cycle in the
counterclockwise direction to insure  home before the pusher plate 540
actually leaves that banknotes are properly stacked In magazine  10  its
actual home position. This is illustrated by Fig. 600. The validator is now
ready to accept another  10. bill.
The relationship of the angles [err] of the In order to reverse motor
rotation and to stop  flat sides 522 on cam surface 521 and the flat motor
506 at the appropriate time, sensing means  sides 523 on cam surface 525,
as well as the are provided to sense when the cams 520 have  15  distances
"f", "d", and "e" of Fig. 9, provides an completed a first rotation and
returned to their  actual home position of the pusher plate 540 of home
position for the first time, and also to sense  about 25% of the revolution
of the cams 520 while when a second rotation has been completed. Also
providing a sensed home of about 13% of the In the preferred embodiment, a
maximum time is   revolution of the cams 520 as illustrated in Fig. 10.
allowed for a complete push to be completed. If  20  Thus tolerance is
provided which allows an open time is exceeded, the motor 506 is de-en-
loop motor control system and which allows coast- ergized and the magazine
600 is either full, or a  ing or reversing with a fixed brake (reverse
motor jam or other malfunction has occurred.            direction) time.
Without such an arrangement, a A suitable sensor switch arrangement is
shown  more expensive and sophisticated motor control In Fig. 9. This
arrangement makes use of the cam   25  system may be required. surface 525
on the opposite side of cam 520. It      While the pusher 500 is shown as
used with consists of a position sensing switch 560 mounted  transport
means 300, prestorage compartment 400, to chassis 504 and a switch
activating fork 562.  and banknote magazine 600, in other embodi- fork 562
Is supported and pivoted around pin 563.  ments, it might be used with any
suitable banknote The fork 562 has a stop point 565 near its end   30
positioning means for receiving banknotes from a closest the switch 560 to
insure it Is located in a  validator and positioning them properly relative
to predetermined location so that it is interrupting  the pusher plate 540,
and any suitable banknote switch 560 when cam 520 is in Its home position.
storage compartment for facially stacking ban- This position of fork 562 is
its stop position. The  knotes. other end of the fork 562 is positioned
relative to  35  The banknote magazine 600 is a separable unit the cam
surface 525 of cam 520. The fork 562 is   used to store the collected and
stacked banknotes. biased to its stop position by the tension of a   The
number of banknotes stacked and stored can spring 564. The stop position is
also known as the  be varied by changing the magazine's depth 601 to home
position of fork 562 and corresponds to the  any arbitrary size. The
magazine 600 can be read- me position of cam 520. The cam surface 525 of
40  lly attached to or detached from the remainder of cam 520 is designed
so that when it is in its home  stacker 200 in the factory or in the field.
The position the fork 562 is then closest in proximity to  magazine 600 is
fastened to the remainder of shaft 509. The cam surface 525 is in its home
stacker 200 by a pivoting clevis pin 620 which position during the time
that cam surface 521 is in  allows the magazine to rotate open and close
for its home position.                           45  easy banknote removal.
A spring clip 622 located The breadth of the home position for the fork  at
the top of stacker 200 is used to hold the 562 is determined by virtue of
the cam shape on   magazine 600 in its closed position. cam surface 525
just as discussed for cam surface    The magazine 600 consists of the
magazine 521. This cam shape may include two flat sides    enclosure 602,
bill retention tabs 604, pressure 523 at an angle y  from the line drawn
through   so  plate 606, and a pressure spring 610 which is points 526 and
527 of Fig. 9.                    retained in place by clevis pin 611 as
shown in When cam  520 rotates, cam  surface 525       Figs. 7 and 12.
Additionally, the magazine 600 has rotates and cause fork 562 to pivot.
This causes  a top access door 612 with hinge pin 613 and the end of the
switch activating fork 562 to move  spring 614. Side doors 615 for side
access are from position 528 to position 529 as illustrated In  55
provided with side door pins (not shown) and dashed lines in Fig. 9. This
movement causes the  springs (not shown). switch 560 to change electrical
state thereby in-    Banknotes may be removed from the magazine dicating a
non-home condition. The determination  600 by lifting the spring clip 622
to allow the 8    



15                EP 0 197 656 B1                        16 magazine to be
tilted open and the top door 612 to    ly engageable by the drive means of
the ban- be opened giving access to the stacked bills. For     knote
validator for transporting banknotes ed- applications where the top door
612 is not acces-     gewise from said banknote validator; sible or there
is no room to tilt open the magazine      interconnection means
(204,206,210,212) 600, side doors 615 can be opened and the ban-   5    for
aligning said banknote receiving means knotes removed from the side.
with said banknote output of said banknote The pressure plate 606 is
located inside the       validator to form a smooth and uninterrupted
magazine enclosure 602 and is guided by means         passageway wall
surface from said banknote of a slot 616 in the base of enclosure 602, and
by    output of said banknote validator to said initial a guiding tab 617
on the pressure plate 606. The   10  banknote passageway of said banknote
stack- pressure plate 606 is biased against the banknote     er; retention
tabs 604 by the force of pressure spring        said banknote transporting
means (300) 610. The pressure spring 610 is supported in place    providing
positive contact control over ban- by the clevis pin 611. The pressure
spring 610 is     knotes from  said output of said banknote preferably a
double torsion spring so that it takes  15  validator to said prestorage
compartment of up a minimum of space in magazine 600, thus           said
banknote stacker; and allowing the largest possible space for stacking
said interconnection means and said ban- banknotes. The design of the
pressure spring 610      knote transporting means being readily discon- is
such that its range of angular rotation during     nectable from said
banknote validator. operation of the stacker 200 is small relative to the
20 number of coils in the spring. Consequently, the   2. A stacker as
claimed in claim 1, wherein said operating force of the pressure spring 610
against    stacker further comprises an outer casing pressure plate 606 is
relatively constant. Further,   (220) having at least one slot (222) for
align- the same spring arrangement can be used with          ment with said
separate banknote validator. stackers of different capacities with the
total range   25 of angular rotation during operation still being rela-  3.
A stacker as claimed in claim 1 or claim 2, tively small so that a
relatively constant force      wherein said drive means of said separate
against pressure plate 606 is always maintained       banknote validator
comprises at least one drive regardless of the size of magazine 600. This
allows   roller (114) mounted on a shaft (115), said the use of the same
stacker drive unit without  30    shaft having at least one end extending
outside modification for various capacity magazines 600 as    the casing of
the banknote validator, said all magazines will present a common load.
Prefer-     stacker having at least one slot (222) in the ably this common
load is relatively low so that a     outer casing (220) thereof for
receiving at least small economical motor 506 can be used to drive
one end of said shaft when said banknote pusher 500.
36      stacker is attached to said banknote validator to ensure their
proper alignment. Claims 4. A banknote stacker (200) for use with a sepa-
1. A banknote stacker (200) for use with a sepa-      rate banknote
validator (100) having a drive rate banknote validator (100) having a drive
40  means (116) and a banknote output, said ban- means (116) and a banknote
output, said ban-       knote stacker comprising: knote stacker comprising:
a banknote magazine (600) for storage of a banknote magazine (600) for
storage of       facially stacked banknotes; facially stacked banknotes;
a prestorage compartment (400); and a prestorage compartment (400); and
45          a pusher means (500) for pushing a ban- a pusher means (500)
for pushing a ban-        knote in a direction perpendicular to a face of
knote in a direction perpendicular to a face of    said banknote from said
prestorage compart- said banknote from said prestorage compart-        ment
into said banknote magazine; ment into said banknote magazine;
characterised in that said stacker further characterised in that said
stacker further  so  comprises: comprises:
banknote receiving and conveying means banknote receiving means comprising
pas-       (300) defining a banknote passageway within sageway walls
(202,208) defining an initial ban-   said banknote stacker, for receiving
banknotes knote passageway within said banknote stack-       edgewise and
one at a time from said ban- er, through which banknotes can travel ed-  55
knote validator and conveying banknotes ed- gewise and one at a time from
said banknote        gewise to said prestorage compartment; validator;
interconnection means having at least one banknote transporting means (300)
drivab-      finger (204,210) and at least one slot (206,212) 9    



15                EP 0197 656 B1                    16 magazine to be
tilted open and the top door 612 to   ly engageable by the drive means of
the ban- be opened giving access to the stacked bills. For     knote
validator for transporting banknotes ed- applications where the top door
612 is not acces-     gewise from said banknote validator; sible or there
is no room to tilt open the magazine      interconnection means
(204,206,210,212) 600, side doors 615 can be opened and the ban-   5    for
aligning said banknote receiving means knotes removed from the side.
with said banknote output of said banknote The pressure plate 606 is
located inside the      validator to form a smooth and uninterrupted
magazine enclosure 602 and is guided by means         passageway wall
surface from said banknote of a slot 616 in the base of enclosure 602, and
by     output of said banknote validator to said initial a guiding tab 617
on the pressure plate 606. The   10  banknote passageway of said banknote
stack- pressure plate 606 is biased against the banknote     er; retention
tabs 604 by the force of pressure spring       said banknote transporting
means (300) 610. The pressure spring 610 is supported in place    providing
positive contact control over ban- by the clevis pin 611. The pressure
spring 610 is     knotes from  said output of said banknote preferably a
double torsion spring so that it takes  is  valldator to said prestorage
compartment of up a minimum of space in magazine 600, thus           said
banknote stacker; and allowing the largest possible space for stacking
said interconnection means and said ban- banknotes. The design of the
pressure spring 610      knote transporting means being readily discon- is
such that its range of angular rotation during     nectable from said
banknote validator. operation of the stacker 200 is small relative to the
20 number of coils in the spring. Consequently, the  2. A stacker as
claimed In claim 1, wherein said operating force of the pressure spring 610
against    stacker further comprises an outer casing pressure plate 606 is
relatively constant. Further,   (220) having at least one slot (222) for
align- the same spring arrangement can be used with          ment with said
separate banknote validator. stackers of different capacities with the
total range   25 of angular rotation during operation still being rela-  3.
A stacker as claimed in claim 1 or claim 2, tively small so that a
relatively constant force      wherein said drive means of said separate
against pressure plate 606 is always maintained       banknote validator
comprises at least one drive regardless of the size of magazine 600. This
allows   roller (114) mounted on a shaft (115), said the use of the same
stacker drive unit without  30    shaft having at least one end extending
outside modification for various capacity magazines 600 as    the casing of
the banknote validator, said all magazines will present a common load.
Prefer-     stacker having at least one slot (222) in the ably this common
load is relatively low so that a     outer casing (220) thereof for
receiving at least small economical motor 506 can be used to drive
one end of said shaft when said banknote pusher 500.
35       stacker is attached to said banknote validator to ensure their
proper alignment. Claims 4. A banknote stocker (200) for use with a sepa-
1. A banknote stacker (200) for use with a sepa-      rate banknote
validator (100) having a drive rate banknote validator (100) having a drive
40  means (116) and a banknote output, said ban- means (116) and a banknote
output, said ban-      knote stacker comprising: knote stacker comprising:
a banknote magazine (600) for storage of a banknote magazine (600) for
storage of      facially stacked banknotes; facially stacked banknotes;
a prestorage compartment (400); and a prestorage compartment (400); and
45         a pusher means (500) for pushing a ban- a pusher means (500) for
pushing a ban-        knote in a direction perpendicular to a face of knote
in a direction perpendicular to a face of   said banknote from said
prestorage compart- said banknote from said prestorage compart-       ment
into said banknote magazine; ment into said banknote magazine;
characterised in that said stacker further characterised in that said
stacker further  50  comprises: comprises:
banknote receiving and conveying means banknote receiving means comprising
pas-       (300) defining a banknote passageway within sageway walls
(202,208) defining an initial ban-  said banknote stacker, for receiving
banknotes knote passageway within said banknote stack-      edgewise and
one at a time from said ban- er, through which banknotes can travel ed-  55
knote validator and conveying banknotes ed- gewise and one at a time from
said banknote       gewise to said prestorage compartment; validator;
interconnection means having at least one banknote transporting means (300)
drivab-     finger (204,210) and at least one slot (206,212) *  C  L  M  S
*    
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with a corresponding finger (124)    13. A stacker as claimed in any one of
claims 8 to and slot (126) at said validator banknote output    11, wherein
said belt-pulley arrangement com- along the path traversed by the leading
edge        prises a belt tension pulley (308) which is of said banknote
for aligning said banknote         mounted on and free to rotate about a
first receiving means with said banknote output of   5    shaft (309)
located in a first opening (314) in a said banknote validator to form a
smooth and       housing (208) of said stacker, said first shaft
uninterrupted passageway well surface from          being spring-mounted in
said first opening in said banknote output of said banknote validator
said housing whereby when said stacker Is to said banknote passageway of
said banknote       connected to said banknote validator, said belt
stacker.                                   10      tension pulley is
movably self-adjusting as said shaft moves in said first opening against
its 5.  A stacker as claimed in claim 4, wherein said       spring
mounting. banknote receiving and conveying means fur- ther comprises
banknote transporting means      14. A stacker as claimed in any one of
claims 8 to (300).                                     15       12, wherein
said belt-pulley arrangement fur- ther comprises a belt tension pulley
(308) 6. A stacker as claimed in claim 4 or 5, wherein       which is
mounted on and free to rotate about a said finger and slot arrangement of
said inter-    second shaft (309) located in a first opening connection
means consists of moulded ban-           (314) in said housing (208) of
said stacker, knote passageway walls provided with fingers  20   said
second shaft being spring-mounted in and slots.
said first opening In said housing whereby when said stacker is connected
to said ban- 7. A stacker as claimed in any one of claims 1 to      knote
validator said belt tension pulley is mov- 3 or 5, wherein said banknote
transporting         ably self-adjusting as a result of said second means
is driven by said drive means of said  25    shaft moving in said first
opening against its validator.
spring mounting. 8.  A stacker as claimed in any one of claims 1 to  15. A
stacker as claimed in claim 13, wherein said 3 or claims 5 to 7, wherein
said banknote          first opening comprises an angled wall of said
transporting means (300) comprises a belt-  30      stacker housing, said
angled wall aiding in pulley arrangement (302) including at least one
maintaining a relatively constant tension on belt (312) for transporting
banknotes edgewise.     said belt of said belt-pulley arrangement. 9. A
stacker as claimed in claim 8, wherein said   16. A stacker as claimed in
claim 13, wherein said belt-pulley arrangement is driven by said drive   35
first opening comprises an angled wall of said means (114,115) of said
banknote validator to      stacker housing, said angled wall aiding in
which said stacker is attached.                     maintaining a
relatively constant normal force on a banknote as it is transported by said
10. A stacker as claimed in claim 9, wherein said      transporting means.
belt pulley arrangement is frictionally driven by   40 said validator drive
means.                     17. A stacker as claimed in claim 14, wherein
said first opening is defined by an angled wall of 11. A stacker as claimed
In any one of claims 8 to     said stacker housing, said angled wall being
at 10, wherein said belt-pulley arrangement com-      an angle to said
first slot, said angle aiding in prises a plurality of pulleys
(306,308,310) and   45  maintaining a relatively constant tension on said
belt-pulley arrangement is self-adjusting     said belt of said belt-pulley
arrangement. to maintain suitable belt tension. 18 A stacker as claimed in
claim 14, wherein said 12. A stacker as claimed in any one of claims 8 to
first opening is defined by an angled wall of 11, wherein said belt-pulley
arrangement com-   50  said stacker housing, said angled wall being at
prises a floating pulley (310) which is mounted    an angle to said first
slot, said angle aiding in on and free to rotate about a first shaft (311)
maintaining a relatively constant normal force located in a first slot
(320) in a housing (208)   on a banknote as it is transported by said of
said stacker, said first shaft being mounted    transporting means. in said
first slot whereby when said stacker is  55 connected to said banknote
validator said float-  19. A stacker as claimed in any one of claims 1 to
ing pulley is movably self-adjusting as a result    18, wherein said pusher
means (500) com- of said shaft moving in said first slot.            prises
a pusher motor (506) for driving said 10 *   C   L   M  S  *    19
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pusher means, and a motor control circuit      26. A stacker as claimed in
claim 25, wherein said (550) connected to said motor for controlling
home position sensing arrangement includes a its operation.
sensing fork (562) and a sensor switch (560) which is activated by said
sensing fork. 20. A stacker as claimed in claim 19, wherein said   5 motor
control circuit is connected to and con-  27. A stacker as claimed in claim
25 or claim 26, trolled by logic circuitry in said validator.      wherein
said cam is so shaped that said scis- sors arrangement and said pusher
plate are in 21. A stacker as claimed in claim 19 or claim 20,     their
home position during a substantial portion when appendant to claim 7,
wherein said mo-  10    of the rotation of said cam thereby providing a tor
control circuit includes compensation          simple motor control
arrangement. means (555) for compensating for the load that said stacker's
banknote transporting means     28. A stacker as claimed in claim 27,
wherein said places upon said validator's drive means.          scissors
arrangement and said pusher plate 15      are in their home position during
approximately 22. A stacker as claimed in claim 21, wherein said     17
percent of said rotation of said cam. compensation means comprises a
capacitor (555) connected in said motor control circuit.  29. A stacker as
claimed in claim 27 or claim 28, wherein said home position sensing
arrange- 23. A stacker as claimed in any one of claims 1 to  20  ment
detects a sensed home position condition 22, wherein said pusher means
comprises a          during a smaller portion of said rotation of said
scissors arrangement (530) having a home po-       cam than said
substantial portion of said rota- sition, a cam (520) having a first cam
surface     tion of said cam in which said scissors ar- (521) for driving
said scissors arrangement and    rangement and said pusher plate are
actually a second cam surface (525) operating a posi-  25  in their home
position. tion sensing means for sensing the position of said scissors
arrangement, and a pusher plate  30. A stacker as claimed in claim 29,
wherein said (540) connected to said scissors arrangement.      sensed home
position condition occurs during a range of from one-half to seven-eights
of the 24. A stacker as claimed in any one of claims 19   30  period of
rotation of said cam during which to 22, wherein said pusher means further
com-      there is an actual home condition. prises a drive train (508)
connected to said pusher motor, said drive train having a drive  31. A
stacker as claimed in any one of claims 1 to shaft, a cam (520) having
first and second cam     30, wherein said banknote magazine is pivot-
surfaces (521,525), said cam being mounted   35    ally mounted to said
stacker so that said ban- on said drive shaft, a scissors arrangement
knote magazine can be readily removed from (530), and a pusher plate (540),
said scissors     said stacker or tilted open for easy removal of
arrangement retractably mounted to said stack-     stacked banknotes. er
using a plurality of springs (546) and con- nected to said pusher plate,
said first (521) of  40   32. A stacker as claimed in claim 31, wherein
said said cam surfaces having a shape and interact-     banknote magazine
is separable from  said ing with said scissors arrangement such that
stacker at a noncritical area away from the when said pusher motor is
turned on, said cam      banknote path. begins to rotate and forces said
scissors ar- rangement to extend against the force of said  45  33. A
stacker as claimed in any one of claims 1 to plurality of springs and to
push said pusher       32, wherein said banknote magazine com- plate away
from said drive shaft, and as said      prises a plurality of access doors
(612,615) cam  continues to rotate said plurality of         which are
spring-biased closed. springs to pull said scissors arrangement and said
pusher plate back to their original home   50  34. A stacker as claimed in
any one of claims 1 to position.
33, wherein said banknote magazine com- prises a pressure plate (606), a
pressure 26. A stacker as claimed in claim 24, wherein said     spring
(610), and banknote retention tabs (604) second (525) of said two cam
surfaces drives a     whereby said pressure plate is biased to hold home
position sensing arrangement for sens-  55    banknotes in a stack against
said banknote ing when said scissors arrangement and said        retention
tabs. pusher plate are in their home position. 35. A stacker as claimed in
claim 34, wherein said 11               *  C L M  S  *    21
EP 0 197 656 B1                     22 



pressure spring is a double torsion spring              de banque pour
transporter des billets de mounted on a clevis pin (611), said clevis pin
banque sur leurs bords a partir dudit is mounted outside the portion of the
banknote          dispositif de validation; magazine in which banknotes are
held so as to         - des moyens d'interconnexion (204, 206, maximise
space for banknote stacking.       5            210, 212) pour aligner
ledit moyen de reception de billets avec ladite sortie de 36. A stacker as
claimed in any one of claims 1 to          billets du dispositif de
validation pour for- 35, wherein said banknote passageway has a
mer une surface de paroi de passage predetermined width in a direction
perpendicu-          uniforme et ininterrompue depuls ladite lar to the
face of a banknote in the banknote  10       sortie de billets dudit
dispositif de valida- passageway to prevent jamming and buckling
tion jusqu'au dit passage Initial de billets of banknotes travelling along
said banknote             dudit dispositif d'empilage de billets de
passageway.                                             banque; - ledit
moyen (300) de transport de billets 37. A stacker as claimed in claim 36,
wherein said  15      de banque assurant par contact un predetermined width
of said banknote pas-               contr8le efficace des billets depuis
ladite sageway is approximately ten times the thick-           sortie du
dispositif de validation Jusqu'au- ness of a typical banknote.
dit compartiment de prestockage dudit dispositif d'empilage de billets de
ban- 38. A stacker as claimed in any one of claims 1 to  20      que; et
37, wherein said prestorage compartment Is            - lesdits moyens
dinterconnexion et ledit defined by an upper (202) and a lower (208)
moyen de transport de billets de banque housing of moulded plastic.
pouvant Atre commod6ment desaccou- ples dudit dispositif de validation de
bil- 39. A stacker as claimed in any one of claims 1 to  25      lets de
banque. 38, wherein a single sensor arrangement is used for sensing the
position of said pusher    2. Un dispositif d'empilage tel que revendlqu4
means, and whether said stacker is jammed or       dans la revendlcation 1,
caracterise en ce que said banknote magazine is full.
ledit dispositif d'empilage comprend en outre 30      une enceinte
exterieure (220) pourvue d'au Revendlcatlons
moins une fente (222) pour alignoment avec ledit dispositif separ6 de
validation de billets 1. Un dispositif d'empilage (200) de billets de
de banque. banque, utilisable avec un dispositif separe de validation (100)
de billets de banque compor-  36  3. Un dispositif dempilage tel que
revendlque tant un moyen d'entralhement (116) et une           dans la
revendlcatlon 1 ou la revendlcatfon 2, sortie de billets de banque, ledit
dispositif       caractdris6 en ce que lesdits moyens d'entrat- d'empilage
de billets de banque comprenant:         nement dudit dispositif s~pard de
validation de - un magasin a billets (600) pour le stocka-     billets de
banque comprennent au moins un ge de billets empils sur leurs faces;  40
rouleau d'entralhement (114) monte sur un ar- - un compartiment de
pr~stockage (400);          bre (115), ledit arbre comportant au moins une
et                                             extremit6 s'etendant A
l'exterieur de I'enceinte - *un moyen de poussde (500) pour pous-
dudit dispositif de validation, ledit dispositif ser un billet dans une
direction perpendl-     d'empllage comportant au moins une fente culaire a
une face dudit billet depuis ledit  45  (222) prdvue dans son enceinte
ext~rieure compartiment de prestockage jusque             (220) pour
recevoir au momns une extremite dans ledit magasin & billets;
dudit arbre quand le dispositif d'empilage est - caract6risd en ce quo
ledit dispositif         fixe sur le dispositif de validation pour assurer
d'empilage comprend en outre:                  leur alignement correct. -
un moyen de rdoeption de billets de ban-  6o que comprenant des parois
(202, 208)       4. Un dispositif d'empilage (200) de billets de
definissant un passage initial de billets      banque utilisable avec un
dispositif sepanr de de banque situe & lFint6drieur du dispositif
validation (100) de billets de banque compor- d'empilage et dans lbquel des
billets         tant un moyen d'entrainoment (116) et une peuvent
progresser sur leurs bords et un   66  sortie de billets de banque, ledit
dispositif & la fols & partir du dispositif de valida-    d'empilage de
billets de banque comprenant: tion de billets de banque;
- un magasin a billets de banque (600) - un moyen (300) de transport de
billets              pour le stockage de billets de banque 12
I        11111 1 111 IN * C   L   N   !:    
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faces;                       3 ou des revendications 5 a 7, dans loquel -
un compartiment de prestockage (400);          ledit moyen (300) de
transport de billets de et
banque comprend un m~canisme a courroie- - un moyen de poussde (500) pour
pous-           poulles (302) comportant au molns une cour- ser un billet
dans une direction perpendi-   6  role (312) pour transporter des billets
de ban- culaire a une face dudit billet depuis ledit   que par leurs bords.
compartiment de pr4stockage jusque dans ledit magasin & billets;
9. Un dispositif d'empilage tel que revendiqu6 - caract6ris4 en ce quo
ledit dispositif         dans la revendication 8, dans lequel ledit md-
d'empilage comprend en outre:         70       canisme A courrole-poulies
est entraine par - un moyen (300) de reception et de trans-       ledit
moyen d'entratnement (114, 115) dudit port de billets de banque d6finissant
un       dispositif de validation sur lequel est fixd ledit passage de
billets & rintdrieur dudit dis-     dispositif d'empllage. positif
d'empilage, pour recevoir des bil- lets sur leurs bords et un & la fois en
15  10. Un dispositif d'empilage tel que revendlqud provenance dudit
dispositf de validation       dans la revendication 9, dans lequel ledit
m6- et pour transporter des billets sur Lours      canisme &
courroie-poulies est entraine par bords jusque dans ledit compartiment de
frottement par le moyen d'entralhement du pr~stockage;
dispositif de validation. - des moyens d'interconnexion comportant  20 au
moins un doigt (204, 210) et au moins   11. Un dispositif d'empilage tel
que revendlque une fente (206, 212) qui entrent en prise      dans l'une
quelconque des revendications 8 a avoc un dolgt correspondant (124) et une
10, dans loquel ledit mecanisme A courroie- fente correspondante (126) h la
sortie         poulles comprend plusieurs poulies (306, 308, dudit
dispositif de validation et le long du   25  310) et ledit m6canisme &
courroie-poulies est trajet suivi par le bord avant dudit billet
auto-reglable pour maintenir une tension de pour un alignernent dudit moyen
de r6-         courroie appropri~e. coption de billets avec ladite sortie
de billets dudit dispositif de validation, en  12. Un dispositif d'empilage
tel que revendiqu4 vue de former une surface de paroi de   30     dans
l'une quelconque des revendications 8 a passage uniforme et ininterrompue
de-          11, dans lequel ledit mdcanisme a courrole- puis ladite sortie
de billets dudit dispositif  poulies comprend une poulie flottante (310)
qui de validation de billets jusqu'audit passa-    est mont~e et pout
tourner librement sur un ge de billets dudit dispositif d'empilage
premier arbre (311) engage dans une premiere de billets.
35       fente (320) prdvue dans un carter (208) dudit dispositif
d'empilage, ledit premier arbre dtant 5. Un dispositif d'empilage tel que
revendlque a       monte dans ladite premiere fente lorsque ledit la
revendication 4, dans loquel lesdits moyens     dispositif d'empilage est
accoupl6 audit dispo- de r~ception et d'entralherment de billets de
sitif de validation de billets de banque et ladite banque comprennent en
outre un moyen (300)  40      poulie flottante dtant mobile pour
auto-rdglage de transport de billets de banque.                  en
resultat du d6placement dudit arbre dans ladite premibre fente. 6. Un
dispositif d'empilage tel que revendlqu4 dans la revendication 4 ou 5, dans
lequel ledit  13. Un dispositif d'empilage tel que revendique ensemble de
doigts et de fentes desdits  45         dans l'une quelconque des
revendicatfons 8 a moyens d'interconnexion se compose de pa-           11,
dans lequel ledit mdcanisme & courroie- rois moul~s de passage de billets
do banque         poulies comprend une poulie (308) de tension qui sont
pourvues de doigts et de fentes.           de courroie qui est montde et
peut tourner librement sur un premier arbre (309) engage 7. Un dispositif
d'empilage tel quo revendlqu6   so    dans une premibre ouverture (314)
prevue dans Pune quelconque des revendlcatlons 1 &         dans un carter
(208) dudit dispositif d'empila- 3 ou 5, dans lequel ledit moyen de
transport        ge, lWdit premier arbre 4tant monte avec res- de billets
de banque est entrafhe par ledit        sort dans ladite premibre ouverture
dudit carter moyen d'entrainement dudit dispositif de vall-     de telle
sorte que, quand lWdit dispositif d'em- dation.
65        pilage est accoupl6 audit dispositif de valida- tion de billets
de banque, ladite poulie de 8  Un dispositif d'empilage tel que revendiqu6
tension de courroie soit mobile pour auto-re- dans l'une quelconque des
revendications 1 a       glage lorsque ledit arbre se d6place dans ladi- 13
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ouverture en opposition a la force  19. Un dispositif d'empilage tel que
revendiqud de son ressort de montage.                        dans l'une
quelconque des revendications 1 & 18, dans lequel ledit moyen de poussee
(500) '. Un dispositif d'empilage tel quo revendlqud       comprend un
moteur de poussce (506) pour dans l'une quelconque des revendlcations 8 a
s  entralher ledit moyen de poussde ainsi qu'un 12, dans loquel ledit
m~canisme & courroie-       circuit (550) de commande de moteur qul est
poulies comprend en outre une poulle (308) de     rell6 audit moteur pour
commander son fonc- tension de courroie qui est montee et peut
tionnement. tourner librement sur un second arbre (309) engage dans une
premibre ouverture (314) du-  10  20. Un dispositif d'empilage tel que
revendlque dit carter (208) dudit dispositif d'empllage, ledit  dans la
revendication 19, dens lequel ledit cir- second arbre dtant mont6 avec
ressort dens        cuit de commande de moteur est relIl a et ladite
premibre ouverture prevue dens ledit       command6 par un circuit loglque
prevu dans carter de telle sorte que, quand ledit dispositif  ledit
dispositif de validation. d'empilage est accoupl avec ledit dispositif  15
de validation de billets de banque, ladite poulle  21. Un dispositif
d'empilage tel que revendlqu6 de tension de courroie soit mobile pour auto-
dens la revendication 19 ou la revendication r~glage en resultat du
mouvement dudit se-        20, lors-qu'elle est rattachee a la
revendication cond arbre dans ladite premibre ouverture         7,
dispositif dans lequel ledit circuit de com- contre son ressort de montage.
20      mande de moteur comprend un moyen de compensation (555) pour
compenser la charge I. Un dispositif d'empilage tel que revendlqu6
que ledit moyen de transport de billets de dens la revendication 13, dens
lequel ladite      banque du dispositif d'empilage exerce sur premlbre
ouverture comprend une paroi Incli-      ledit moyen d'entraihement du
dispositif de nee de ladite enceinte dudit disposltif d'empi-  26
validation. lage, ladite paroi inclinee facilitart le maintien d'une
tension relativement constante dens la   22. Un dispositif d'empilage tel
que revendiqu6 courroie dudit mdcanisme & courrole-poulles.      dans la
revendication 21, dans lequel ledit moyen de compensation comprend un 16.
Un dispositif d'empliage tel que revendlqu6   30  condensateur (555)
connect6 dens ledit circuit dens la revendication 13, dans loquel ladite
de commande de moteur. premibre ouverture comprend une paroi incli- nde de
ladite enceinte dudit dispositif d'empl-  23. Un dispositif d'empilage tel
que revendlque lage, ladite parol inclilne facilltant le malntien  dens
l'une quelconque des revendications 1 & d'une force relativement constante
exerc6e   35   22, dans loquel ledit moyen de pouss6e com- normalement sur
un billet lorsque celui est       prend un agencement formant ciseaux (530)
et entraWh6 par ledit moyen de transport.            comportant une
position de repos, une came (520) pourvue d'une premibre surface active 17.
Un dispositif d'empilage tel que revendiqu6       (521) pour entraeher
ledit agencement formant dans la revendication 14, dans lequel ladite  40
ciseaux ainsi qu'une seconde surface active premibre ouverture est dOfinle
par une parol      (525) actionnant un moyen de d6tection de inclinee de
ladite enceinte dudit dispositif      position pour detecter la position
dudit agence- d'empilage, ladite paroi inclin~o faisant un cer-  ment
formant ciseaux, et une plaque de pous- tain angle avec ladite premibre
fente, ledit an-  see (540) reliee audit agencement formant ci- gle
facilitant le maintien d'une tension relative-  46  seaux. ment constante
dens la courrole dudit mecani- sme & courroie-poulies.
24. Un dispositif d'empilage tel que revendiqu6 dans l'une quelconque des
revendications 19 & 18 Un dispositif d'empilage tel que revendiqu6
22, dens loquel ledit moyen de poussde com- dens la revendication 14, dens
loquel ladite  so  prend en outre un train d'entralhement (508) premiere
ouverture est definie par une paroi      accoupl4 audit moteur de pouss~e,
ledit train inclin~e de ladite enceinte du dispositif d'empi-
d'entraihement comportent un arbre d'entrai- lage, ladite paroi inclin~e
falsant un certain    nement, une came (520) pourvue d'une pre- angle avec
ladite premibre fente, ledit angle     miere et d'une seconde surface
active (521, facilitant le maintien d'une force relativement  6s  525),
ladite came etant montde sur ledit arbre constante s'exergant normalement
sur un billet    d'entraihement, un agencement formant ci- lorsque celul-ci
est entraeh, par ledit moyen do  seaux (530) et une plaque de poussde
(540), transport.                                        ledit agencement
formant ciseaux etant mont4 14                    1 l~~~~~~~~IIIIII IIIII
|lill Hll 11 II 11    



27                 EP 0197 656 B1                     28 de fagon
retractable sur ledit dispositif d'empi-  de ladite came oO ledit
agencement formant lage -en utilisant plusleurs ressorts (546) et
ciseaux et ladite plaque de poussee sont effec- 6tant accouple a ladite
plaque de poussde,         tivement situes dans leur position de repos.
ladite premibre (521) desdites surfaces de la ~-'   came ayant une forme et
cooperant avec ledit   6   30. Un dispositif d'empilage tel que revendiqu6
agencement formant ciseaux de tolle sorte          dans la revendicatlon
29, dans lequel ledit etat que, quand iedit moteur du dispositif de pous-
de position de repos ditectee se prodult pen- s6e est enclench6, ladite
came commence a          dant une partie comprise entre la moltil et les
tourner et oblige ledit agencmenrit formant ci-    sept-huitieme de la
periode de rotation de ladi- seaux a se deployer en opposition & la force
io  to came pendant laquelle il existe une condi- dudit ensemble de
ressorts et & pousser ladite     tion de repos effective. plaque pour
le'carter dudit arbre d'entrafne- ment tandis que, lorsque ladite came
continue   31. Un dispositif dempilage tel quo revenaique & toumer, ledit
ensemble de ressorts ramene        dans l'une quelconque des revendications
1 & ledit agencement formant ciseaux et ladite pla-  15  30, dans lequel
ledit magasin a billets de ban- que de poussee dans leur position initiale
de      que est mont4 de fagon pivotante sur ledit repos.
dispositif dempilage de telle sorte quo ledit magasin pulsse Otre
commod~ment enleve du 25. Un dispositif d'empilage tel quo revendlqu6
dispositif d'empilage ou incline on position ou- dans la revendication 24,
dans loquel ladite  20   verte pour facillter l'enlbvement de billets de
seconde (525) des deux surfaces de came             banque empilds. -/
pr~cit~es entraine un dispositif de d6tectlon de position de repos pour
d6tecter lorsque ledit   32. Un dispositif d'empilage tel que revendiqud
agencement formant ciseaux et ladite plaque         dans la revendication
31, dans loquel ledit ma- de poussde se trouvent dans lour position de   25
gasin & billets peut Otre s~pard dudit dispositif repos.
d'empilage dans une zone non critique qui eat eloignee du trajet du billet
de banque . 26. Un dispositif d'empilage tel que revendique dans la
revendication 25, dans lequel ledit dis-  93  Un dispositif d'empilage tel
quo revendique positif de d6tection de position de repos corn-  3o  dans
l'une quelconque des revendications 1 a prend une fourche de d~toction
(562) et un         32, dans lequel ledit magasin & billets corn-
contacteur de detection (560) qui est actionne      prend plusieurs portes
d'acces (612. 615) qui par ladito fourche de detection.
sont ferm~es sous la poussde de ressorts. 27. Un dispositif d'empilage tel
que revendique   35  34. Un dispositif d'empllage tel quo revendlqu6 dans
la revendication 25 ou la revendication       dans l'une quelconque des
revendlcations 1 a 26, dans lequel ladite came est profilee de        33,
dans loquel ledit magasin & billets corn- telle sorte que ledit agencement
formant ci-        prend une plaque de pression (806), un ressort seaux et
ladite plaque de pousede soient si-       de pression (610) et des rebords
(604) de tues dans lour position de repos pendant une  4o   retenue de
billets de banque, ladite plaque de ^*~=-  partie substantielle de la
rotation de ladite     pression 4tant poussde pour maintenir les bil- came,
en formant ainsi un systeme simple de         lets dans une pile contre
lesdits rebords de commando de moteur.
retenue de billets. 28 Un dispositif d'empilage tel que revendiqu6   4s
35. Un dispositif d'empilage tel que revendique dans la revendication 27,
dans lequel ledit        dans la revendication 34, dans loquel ledit res-
agencement formant ciseaux et ladite plaque        sort de pression est un
ressort h double tor- de pouss6e sont situes dans leur position de
sion qui eot monte sur une broche (611), ladite repos pendant
approximativement 17 pourcent        broche 6tant montee A I extirieur de
la partie de ladite rotation de ladite came.         so      du magasin a
billets dans lequel les billets sont maintenus afin d'augmentbr au maximum
29. Un dispositif d'empilage tel que revendique        l'espace d'empilage
de billets de banque. dans la revendication 27 ou la revendication 28, dans
lequel ledit dispositif de detection de  36. Un dispositif d'empilage tel
que revendiqu6 position de repos detecte un etat correspon-   55   dans
l'une quelconque des revendicatlons 1 & dant a une position de repos
pendant une plus       35, dans lequel ledit passage de billets a une
petite partie de ladite rotation de ladite came     largeur pred6termin~e
dans une direction per- que ladite partie substantielle de ladie rotation
pendiculaire & la face d'unr billet dans le passa- 15                   1
III IIIII  III 1I1111 1I111 * C   L  M   S *    29                EP 0 197
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go afin d'emp~cher un coincement et une d6-       des Banknotenprtfers, um
eine glatte und un- formation de billets progressant le long dudit
unterbrochene DurchlaIwandflIche vom Bank- passage.
notenauswurf des Banknotenprafers zum Bank- notenanfangsdurchlaR des
Banknotenstaplers 37. Un dispositif d'empilage tel que revendiqu    5'  zu
bilden; wobei dans la revendication 36, dans lequel ladite         die
Banknotentransporteinrichtung  (300) largeur pr~ddterminde dudit passage de
billets    eine mit stetigen Kontakt arbeitende Kontrolle est
approximativement 6gale a dix fois l'epais-   Ober Banknoten vom Auswurf
des Banknoten- sour d'un billet de banque typique.               prffers
bis zur Vorspeicherkammer des Bank- 10      notenstaplers gewahrleistet;
und 36. Un dispositif d'empilage tel que revendlque          die
Verbindungseinrichtung und die Bank- dans l'une quelconque des
revendications 1 &      notentransporteinrichtung lelcht vom Bankno- 37,
dans lequel ledit compartiment de pr4stoc-   tenprffer tronnbar sind. kage
est ddfini par un carter sup6rieur (202) et un carter inferieur (208) en
matiere plastique   i5  2. Stapler nach Anspruch 1, wobel dieser welter-
moul6e.                                           hin ein auleres Gehause
(220) mit zumindest elnem Schiltz (222) far die Anpassung an den 39. Un
dispositif d'empilage tel que revendlqu4      separaten Banknotenprffer
aufweist. dans i'une quelconque des revendications 1 & 38, dans lequel un
soul dispositif de d6tection   20  3  Stapler nach Anspruch 1 oder 2, bel
dem die est utilis6 pour d~tecter la position dudit
Antriebseinrichtung des separaten Banknoten- moyen de poussede et dgalement
lorsque ledit      prifers zumindest sine auf elner Welle (115) dispositif
d'empilage est obstrue ou bien lors-   montierte Antriebsrolle (114)
autweist, und die quo ledit magasin a billets de banque eat         Welle
zumindest ein Ende hat, das aus dem rempli.
25       Gehluse des Banknotenpr~fers herausragt, und der Stapler
mindestens einen Schlitz (222) PatentansprUche
in seinem AuBeren Gehause (220) aufweist, um das zumindest sine Ende der
Wells aufzuneh- 1. Banknoten-Stapler (200) fOr die Verwendung        men,
wenn der Banknotenstapler am Bankno- zusammen mit elnem separaten, mit
einer An-  30  tenprflfer befestigt ist, um deren korrekte Aus-
triebsvorrichtung (116) und einem Banknoten-     richtung zu gewahrleisten.
auswurf versehenen Banknotenprtlfer (100), der
4. Banknoten-Stapler (200) fUr die Verwendung ein Banknotenmagazin (600)
ftr die Spel-      zusammen mit einem separaten, mit elner An- cherung von
fiachig Ubereinander gestapelten   3a  trisbsvorrichtung (116) und einem
Banknoten- Banknoten;                                        auswurf
versehenen Banknotenpr~fer (100), oine Vorspeicherkammer (400); und
der: sine Schubeinrichtung (500) far den Vor-          ein Banknotenmagazin
(600) fOr die Spei- schub einer Banknote in sine Rlchtung senk-
cherung von flachig Ubereinander gestapelten recht zu einer Banknotenflache
von der Vor-  40   Banknoten; speicherkamrnmer in das Banknotenmagazin
eine Vorspeicherkammer (400); und umfaBt;
sine Schubeinrichtung (500) fUr den Vor- dadurch gekennzelchnet, daB der
Stapler       schub einer Banknote in eine Rlchtung senk- ferner
recht zur Banknotenflache von der Vorspelch- elne Banknotenempfangseinheit
mit Durch-  48  erkammer in das Banknotenmagazin umfalt; laIw~nden (202,
208), die einen Banknotenan-         dadurch gekennzeichnot, daBl der
Stapler fangsdurchlaB innerhalb des Banknotenstaplers    femer definieren,
durch den sich die Banknoten mit         eine   Banknotenempfangs-   und
- ;hrer Kante voraus und eine nach der anderen      forderelnheit (300),
die einen Banknotendurch- vom BankntotenprUfer bewegen;            80
laB innerhaib des Banknotenstaplers definlert, elne
Banknotentransporteinrichtung (300),     um Banknoten mit der Kanto voraus
und eine die antriebsmaBig mit der Antriebseinrichtung     nach der anderen
vom Banknotenprflfer zu des Banknotenprflfers verbunden list, um Bank-
empfangen, und Banknoten mit der Kanto vor- noten vom Banknotenprffer mit
der Kante vor-      aus an die Vorspelcherkammer zu lbiten; und aus zu
bef6rdern; und                    56          esne Verbindungseinheit mit
zumindest ei- Verbindungseinrichtungen (204, 206, 210,      nem Finger
(204, 210) und zumindest einem 212) umfalt fUr die Ausrichtung der Bankno-
Schlitz (206, 212) umfalt, die mit einem korre- tenempfangseinheit mit dem
Banknotenauswurf       spondierenden Finger (124) und Schlitz (126) *  C
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am BanknotenprOferauswurf entlang des We-          Schlitz bewegenden Welle
selbsteinstellend ges eingreifen, der von der vorderen Kante der
bewegbar Ist. Banknote zurUckgelegt wird, urn die Bankno- \
tenempfangseinhelt mit dern ianknotenauswurf    13. Stapler nach elnem der
AnsprOche 8 bis 11, des BanknotenprUfers zur Bildung einer glatten    5
bei dem  die Riemen-Rollenanordnung elne und  ununterbrochenen
Durchlalwandflache          Riemenspannrolle (308) umfait, die auf einer
vom Banknotenauswurf des Banknotenpr~fers          ersten, in elner ersten
b5ffnung (314) des Sta- zum BanknotendurchlaB des Banknotenstaplers
plergehauses (208) angeordneten Welle (309) auszurichten.
frei drehbar angebracht ist, und die erste Welle 70     in der ersten
Offnung des Gehauses federnd 5. Stapler nach  Anspruch  4, bei dem  die
aufgehangt ist, wodurch, wenn der Stapler mit Banknotenempfangs- und
fordereinheit bamer         dem BanknotenprOfer verbunden lst, die Rie-
elne Banknotentransporteinrichtung (300) um-       menspannrolle
selbstelnstellend bewegbar ist, fant.
wenn sich die Welle In der ersten 6ff nung 16      gegen ihre
Federaufhangung bewegt. 6. Stapler nach Anspruch 4 oder 5, bel dem die
Finger- und  Schlitzanordnung der Verbin-      14. Stapler nach einern der
Ansprache 8 bis 12, dungseinheit aus gegossenen Banknotendurch-        be!
dern die Riemen-Rollenanordnung ferner lalwgnden besteht, die mit Fingern
und Schlit-     elne Riemenspannrolle (308) umfait, die auf zen versehen
sind.                         20      einer zweiten, in einer ersten
Offnung (314) des Staplergehauses (208) angeordneten Wel- 7. Stapler nach
einem der Ansprlche 1 bis 3            le (309) freil drehbar angebracht
ist, und die oder 5, bel dem die Banknotentransporteinrich-     zwelte
Welle in der ersten Offrnung des Gehau- tung von der Antriebseinheit des
Prifers ange-     ses fedemd aufgehingt ist, wodurch, wenn der trieben
wird.                              25      Stapler mit dem  BanknotenprUfer
verbunden ist, die Riemenspannrolle als Folge der Bewe- 8. Stapler nach
elnem der AnsprUche 1 bis 3            gung der zweiten Welle Im ersten
Schlitz ge- oder 5 bis 7, bei dem die Banknotentransport-      gen ihre
Federaufhangung selbstelnstellend einrichtung (300) eine
Riemen-Rollenanord-         bewegbar ist. nung (302) umfafit, die zumindest
eanen Rie-  30 men (312) fUr den Transport der Banknoten      1& Stapler
nach Anspruch 13, bei dem die erste mit der Kanto voraus enthalt.
6ffnung eine winklige Wand des Staplergehlu- ses umfaflt, wobei die
winklige Wand die Auf- 9. Stapler nach Anspruch 8, bei dem die Rlemen-
rechterhaltung einer relativ konstanten Span- Rollenanordnung mittels der
Antriebseinheit  35    nung des Riemens der Riemen-Rollenanord- (114, 115)
des Banknotenpr(fers, an dem der        nung unterstUtzt. Stapler befestigt
ist, angetrieben wird. 16. Stapler nach Anspruch 13, bei dem die erste 10.
Stapler nach Anspruch 9, be! dem die Riemen-      Offnung eine winklige
Wand des Staplergehau- Rollenanordnung mittels ReibschluD von der  4o
ses umfalt, wobei die winklige Wand die Auf- Prtfer-Antrlebseinheit
angetrieben wird.           rechterhaltung elner relativ konstanten Normal-
kraft auf die Banknote wahrend des Transports 11. Stapler nach elnem der
AnsprUche 8 bis 10,         mittels der Transportainheit unterstUtzt. bei
dem die Riemen-Rollenanordnung mehrere Rollen (306, 308, 310) umfast, und
die  45  17. Stapler nach Anspruch 14, bel dem die erste
Riemen-Rollenanordnung zur Aufrechterhaltung       Offnung durch eine
winklige Wand des Stapler- einer angemessenen Riemenspannung selbst-
gehauses definlert ist, und die winkilge Wand einstellend ist.
in elnem Winkel zurn ersten Schlitz angeordnet ist, und der Wmnkel die
Aufrechterhaltung einer 12. Stapler nach einem der AnsprUche 8 bis 11,  60
relativ konstanten Spannung des Riemens der be! dem  die
Rlemen-Rollenanordnung elne           Riemen-Rollenanordnung unterst~tzt.
lose Rolle (310) umfaft, die auf einer ersten, in einem ersten Schlitz
(320) des Staplergehau-   18. Stapler nach Anspruch 14, bei dem die erste
ses (208) angeordneten Welle (31.1) freil dreh-    Offnung durch eine
winklige Wand des Stapler- bar angebracht ist, und die erste Welle im  as
gehauses begrenzt ist, und die winklige Wand ersten Schlitz gehalten Ist,
wodurch, wenn der    In elnem Winkel zum ersten SchIltz angeordnet Stapler
mit dern BanknotbnprUfer verbunden         ist, wobei die winklige Wand die
Aufrechterhal- ist, die lose Rolle als Folge der im ersten        tung
einer relativ konstanten Normalkraft auf 17 * C   L   M   S *    
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des Transports mittels       dern die Scherenanordnung und die Schub- der
Transporteinheit unterstUtzt.                 platte wieder In ihre
Grundposition zur~ckzie- hen. Stapler nach einem der AnsprUche 1 bis 18,
bel dem  die Schubeinrichtung (500) einen   5   25. Stapler nach Anspruch
24, bel dem die zweite Schubmotor (506) flr den Antrieb der Schu-
(525)  der  beiden  Nockenflachen  eine beinrichtung und eine
Motorsteuerschaltung        Grundpositions-Erfassungseinheit antreibt, um
(550) umfalt, die mit dem Motor zur Steuerung     zu erfassen, wenn sich
die Scherenanordnung dessen Betriebs verbunden ist.                    und
die Schubplatte In ihren Grundpositionen 10      befinden. 20. Stapler nach
Anspruch 19, bel dem die Motor- steuerschaltung mit einer Logikschaltung im
26. Stapler nach Anspruch 25, bei dem  die PrOfer verbunden und von dieser
gesteuert         Grundpositions-Erfassungseinheit elne Erfas- wird.
sungsgabel (562) und eonen Sensorschalter 16     (560) umfaft, der von der
Erfassungsgabel ak- 21. Stapler nach Anspruch 19 oder 20, wenn ab-
tiviert wird. hangig von Anspruch 7, bei dem die Motor- steuerschaltung
elne  Kompensationseinheit    27. Stapler nach Anspruch 25 oder 28, bei dem
(555) fOr die Kompensierung der Last aufweist,    die Nocke derart geformt
ist, daS sich die die von der Banknotentransporteinheit des Sta-  20
Scherenanordnung und die Schubplatte wah- piers auf die Antriebseinheit des
Prifers aus-    rend eines wesentlichen Tells der Nockendre- geUbt wird.
hung in ihren Grundpositionen befinden, wo- durch eine einfache
Motorsteuereinheit gege- 22. Stapler nach Anspruch 21, bel dem die Kom-
ben ist. pensationseinhelt einen Kondensator (555) urn-  25 falit, der in
die Motorsteuereinheit eingeschal-  28. Stapler nach Anspruch 27, bei dem
sich die tat ist.                                          Scherenanordnung
und die Schubplatte wah- rend etwa 17% der Nockendrehung in ihren 23.
Stapler nach einem. der AnsprUche 1 bls 22,       GrundposItionen befinden.
bel dem die Schubeinheit eine Scherenanord-  30 nung (530) mit einer
Grundposition, eine Nok-  29. Stapler nach Anspruch 27 oder 28, bei dem ke
(520) mit einer ersten Nockenfliche (521)      die
Grundpositonserfassungsanordnung einen zum Antrieb der Scherenanordnung und
olner        eriaOten Grundpositlonszustand wahrend elnes zweiten
Nockenflache (525) fOr die Betltigung     Bereichs der Nockenumdrehung
wahrnimmt, einer Positionserfassungseinheit zur Erfassung   35  der klelner
ist als der wesentliche Tell der der Position der Scherenanordnung, und
eine       Nockenumdrehung, wahrend dam  sich die mit der Scherenanordnung
verbundene Schub-        Scherenanordnung und die Grundplatte tat- platte
(540) aufweist.                            sichllch in ihren
Grundpositionen befinden. Stapler nach elnem der AnsprUche 19 bis 22,  40
30. Stapler nach Anspruch 29, bel dem der erFaWte bel dem die Schubeinheit
weiterhin ein mit        Grundpositionszustand in elnem Berelch von dem
Schubmotor verbundenes Schubgetriebe          der Halfte bis zu
Siebenachtel derJenigen Ro- (508) enthilt, das eine Antriebswelle, eine
Nok-  tationsphase der Nocke auftrftt, wahrend dem ke (520) mit erster und
zwelter Nockenflache      eln tatsichficher Grundpositionszustand vor-
(521, 525), die auf der Antribaswelle ange-  45   liegt. bracht ist, elne
Scherenanordnung (530) und eine Schubplatte (540) aufweist, wobei die
31. Stapler nach einem der AnsprUche 1 bis 30, Scherenanordnung
zurUckzlehbar unter Ver-         bel dem   das  Banknotenmagazin  derart
wendung mehrerer Fedoem (546) am Stapler          schwenkbar am Stapler
angebracht ist, daB es angebracht und mit der Schubplatte verbunden   6o
fUr die einfache Entfernung der gestapelten ist, wobei die erste (521) der
Nockenflachen      Banknoten einfach vom Stapler entfornt odor eine Form
aufwelst und mit der Scherenanord-      aufgeklappt werden kann. nung
derart zusammenwirkt, qaB belm An- schalten des Schubmotors die Nocke zu
dre-     32. Stapler nach Anspruch 31, bei dem das Bank- hen beginnt und
die Scherenanordnung entge-  a5   notenmagazin vom Stapler in einem
unkriti- gen der Kraft der Federn ausfihrt und die         schen Berelch
entfernt vom Banknotenweg ab- Schubplatte von der Antriebswelle wegbewegt,
nehmbar ist. und dan bei Weiterdrehung der Nocke die Fe- 18
llllllll ii    35                EP 0197 656 B1                     36 



33. Stapler nach elnem der Ansprache 1 bis 32, bei dern das
Banknotenmagazin mehrere Zu- gangsklappen (612, 615) umfalt, die mittels
Federspannung geschlossen gehalten werden. 5 34. Stapler nach einem der
Ansprlche 1 bis 33, be! dem das Banknotenmagazin eine Druck- platte (606),
eine Druckfeder (610) und Banknoten-Haltevorsprange (604) aufwelst, wo-
dutch die Druckplatte zurn Halten der Bankno-  10 ten im Stapel gegen die
Banknoten-Haltevor- sprlnge vorgespannt ist. 35. Stapler nach Anspruch 34,
bel dem die Druck- feder eine auf einern Lastsenbolzen (611)  i6 montierte
Doppeltorsionsfeder let, wobei der Last8senbolzen auflerhalb desjenigen .
Ab- schnitts des Banknotenmagazins angeordnet ist, in dern Banknoten
gehalten werden, um den Raum fOr die Stapelung der Banknoten zu   20
maximieren. 36. Stapler nach einem der AnsprOche 1 bis 35, be! dem der
BanknotendurchlaB eine vorgege- bene Breite in einer Richtung senkrecht zur
26 Fldche einer im BanknotendurchlaB befindli- chen Banknote hat, umr en
Blockleren und Knicken der sich entlang des Banknotendurch- lasses
bewegenden Banknoten zu verhindem. 30 37. Stapler nach Anspruch 36, be! dem
die vorge- gebene Breite des Banknotendurchlasses etwa zehn mal so groB ist
wie die Dicke einer typi- schen Banknote. 35 3. Stapler nach elnem der
AnsprUche 1 bis 37, bel dern die Vorspeicherkammer durch ein oberes (202)
und ein unteres (208) Gehause aus gegossenern Kunststoff begrenzt ist. 40
<'-v39. Stapler nach einem der AnsprUche 1 bis 38, bel dern eine einzige
Sensoranordnung die Po- sition der Schubeinhelt erfalt und erfaBt, ob der
Stapler blockiert oder das Banknotenmaga- zin voll ist.
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