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Description
Technical Field

This invention relates to document dispensing
machines such as Automated Teller Machines
(ATMs). Specifically this invention relates to an
improved method for recording picking failures
when documents are picked from an interchange-
able container by a dispensing machine, according
to the preamble of claim 1.

Background Art

A method according to the preamble of claim 1
is known from document US-A-4 494 747.

This known method is applied to a dispensing
machine or ATM to which only a single inter-
changeable container is associated.

Most automated document dispensing ma-
chines such as ATMs contain supplies of docu-
ments to be dispensed. Usually such machines
dispense several types of documents. These docu-
ments may include different denominations of pa-
per currency or fravellers checks. It is the general
practice to load a store of documents into an ATM
in specialized containers called "canisters". Can-
isters are usually filled with documents at locations
away from the ATM under secure conditions. Nor-
mally each canister will contain only one type of
document. Canisters generally contain locking
mechanisms which secure the canisters once they
are filled with documents. Canisters are transported
to the ATM in the locked condition. Special unloc-
king mechanisms inside the ATM unlock the can-
ister as they are loaded into the machine.

Canisters are designed to operate in conjunc-
tion with the particular document removal mecha-
nism incorporated into the ATM. The canister is an
integral part of the document dispensing system.
An example of a canister adapted for use in an
ATM is disclosed in U.S. Patent No. 4,113,140.

Canisters present the advantage of allowing
large numbers of documents to be loaded into
ATMs quickly and also permit interchangeability of
canisters between machines which have the same
type of document removal mechanism. All paper
currency in the United States has the same phys-
ical dimensions and consistency regardless of de-
nomination. Therefore, canisters which are used to
dispense paper currency are interchangeable with
regard to the denomination of the currency which
may be dispensed therefrom.

While the interchangeability of document can-
isters between ATMs and the ability to place dif-
ferent types of paper currency in the same canister
are desirable features, problems have developed.
First, most ATMs are designed to dispense a plu-
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rality of denominations of bills and therefore must
contain a plurality of canisters, one for each de-
nomination of bills. Most ATMs are designed so
that each bill type must be provided at a particular
location inside the ATM to achieve a proper dis-
pense. Failure to loan the various bill canisters into
the proper canister locations will result in malfunc-
tions; for example, the ATM dispensing ten dollar
bills when twenty dollar bills are requested.

Financial institutions and other operators of
ATMs have sought to avoid these problems by
physically labeling each canister with information
on the document type contained therein and by
labeling the corresponding positions for the can-
isters inside the ATM. Taking these precautions
generally insures that the person loading the can-
isters will do so properly; however, errors still oc-
cur. Further, it is difficult to remove such perma-
nent labeling from a canister when it is desired to
use the canister to dispense a different type of
document.

As canisters are an integral portion of the doc-
ument delivery system, defects in a canister may
cause dispense failures. Such failures sometimes
occur infrequently at irregular intervals making the
cause of the problem difficult to pinpoint. Some
operators of ATMs have assigned serial numbers
to their canisters to monitor whether certain of
them are involved in an exiraordinary number of
dispense failures, which may indicate a defective
condition. As serial numbers are generally printed
on the canisters in a human readable form, tracking
the identity of canisters involved in failures requires
considerable bookkeeping and paperwork. Such
manual record keeping is often subject to human
error. In addition because dispense failures are
generally readily corrected, all failures may not be
reported. These problems make keeping track of
the canisters involved in failures burdensome and
available records are often inaccurate.

Additional problems may arise when several
entities such as a group-of banks elect to operate a
network of many ATMs, which are located away
from the banks such as in grocery stores, shopping
malls, and airports. In such a network several of the
financial institutions may wish to share responsibil-
ity for servicing the ATMs, including providing the
canisters filled with documents and currency. In
these situations there is need to know the origin of
the currency or documents dispensed from each
ATM to settle accounts between the participants.
For example, if a customer of a first bank receives
money at an ATM located in a shopping mall and
the currency in that ATM belonged to a second
bank, it is necessary to keep frack of the parties
involved in the transaction so that the first bank can
repay the second bank for the money received by
its customer. Tracking accounts is less complex if
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the second bank always provides the currency
dispensed from a particular ATM and the identity of
the ATM where each transaction occurs is main-
tained in the records of the network. The situation
becomes increasingly complicated however when
several entities share responsibility for loading cur-
rency into the same ATM; for example, each pro-
viding the currency on alternative weeks. This
greatly complicates the record keeping necessary
fo settle accounts between the various parties in-
volved. Such record keeping is prone to inaccuracy
because it is difficult to keep track of the origin of
the currency or documents involved in particular
fransactions. As more entities share responsibility
for loading documents into ATMs, the problems of
record keeping grow proportionately.

Others have previously attempted to overcome
some of the foregoing problems by labelling docu-
ment canisters in a manner which can be received
by the computer system which controls the opera-
tion of an ATM. Such information may be stored or
utilized in combination with other data to accom-
plish such things as, for example, to prevent opera-
tion of the ATM when the canisters have been
misloaded and to track the particular serial num-
bers assigned to such canisters.

For example, documents EP-A-0 030 413 and
FR-A-2 443 405 show systems where documents
are picked from a plurality of containers. Each
container is labelled with a machine readable data
item assigned to the container and signals are
generated representative of these data items.

Document EP-A-0 030 413 does not specify
the nature of the data items.

In document FR-A-2 443 405 De La Rue the
data items are in the form of an array of permanent
magnets carried by a side wall of the canister, and
the reading means for reading the data items are in
the form of magnetic reed switches which, when
the canister is inserted in its seat, are respectively
closed and open according to the orientation N/S of
the magnets.

This system involves the placement of a mag-
netic element on an external portion of each can-
ister. The location of the magnetic element is de-
pendent on the denomination of the contained cur-
rency. If the canister is loaded into the ATM cor-
rectly, the magnetic element will be located adja-
cent to a magnetic sensing switch mounted inside
the ATM near the canister. When the magnetic
element is adjacent to the switch, a signal is gen-
erated. It is only when all the signals from the
canisters are present that the ATM will operate.
While this system prevents operation of the ATM
when canisters are misloaded, it has the limitation
that the ATM cannot be operated until the problem
is identified and corrected. In addition, the location
of the magnetic elements on De La Rue's canisters
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are difficult to change, making it difficult to change
a canister from one denomination of currency to
another. Due to variance in the strength of mag-
netic elements, a canister with a weak magnet may
not actuate the magnetic sensing switch in the
ATM. Also the magnetic elements tend to lose
magnetic strength with the passage of time and
vibration which frequently occurs during transport,
accelerates demagnetization. The De La Rue sys-
tem provides no means of indicating ownership,
serial numbers of the canisters or for indicating the
status of the documents.

The Inter Innovation Company of the Nether-
lands has also developed a method of labeling
canisters used in its ATMs. This system involves
placement of information concerning the denomina-
tion of the bills contained in a canister as well as
the serial number assigned to the canister, on a
read-only memory (ROM) computer chip installed
in the canister. When the canister is placed in the
ATM, an electrical lead inside the ATM is con-
nected to the canister. The information on the ROM
is then read by the computer which controls the
operation of the ATM. This method provides the
advantage that canisters can be installed in any
canister location in the ATM and the computer
system will conform the operation of the document
dispensing mechanisms to the denomination or the
bills located in the corresponding canisters. Inter
Innovation's method also provides a means of
tracking the location of each canister by its serial
number which can be combined with information
on the ownership of the various canisters stored in
the memory of the computer to settle accounts. In
addition, information on the canisters involved in
failures can be stored in the memory of the com-
puter which operates the ATM and can be ana-
lyzed to determine if any canister is demonstrating
an extraordinary number of failures suggestive of a
defective condition. The Inter Innovation system
has several limitations, however. Canisters loaded
with currency are heavy and are frequently trans-
ported significant distances prior to being installed
in an ATM. Transport exposes the canister to vibra-
tion and exitremes of temperature which can dam-
age the ROM. In addition, because canisters are
loaded and unloaded frequently, the electrical con-
nectors between the ATM and the canister wear
out rapidly resulting in failures. The Inter Innovation
system is expensive to implement due to the need
to include additional electrical equipment in the
canister and the ATM as well as to program each
ROM. The ROM is sensitive to static electricity and
may lose all or a portion of its memory due fo
exposure to small static charges created by cloth-
ing or carpeting. Also if the information is going to
be utilized to settle accounts among institutions,
the computer operating the ATM must be pro-
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grammed and a portion of its available memory
dedicated to storing ownership information con-
cerning each canister. Lastly, the information on
the ROM is difficult to change in the event it should
become necessary to dispense a different type of
currency from a canister or to change the serial
number.

From document US-A-3 665 160 a container or
canister is known which has pegs for identifying
the container and corresponding holes having relay
switches. One significant drawback of this system
is that the pegs are guided into their mating hole
only when the container is fully seated in its hous-
ing. Accordingly, proper operation requires precise
alignment of the container with the holes.

As a result of the limitations which exist in prior
systems, there still exists a need for an inexpen-
sive and reliable method for recording picking fail-
ures when documents are picked from an inter-
changeable container by a dispensing apparatus by
providing information which can be read, transmit-
ted and utilized by a computer controlling the op-
eration of an ATM or other document dispensing
mechanism and which information is secure from
tampering but may be readily changed by authoris-
ed personnel.

It is therefore the object of the invention to
provide a method for recording picking failures
which does not show the drawbacks of the meth-
ods according to the prior art.

According to the invention this object is at-
tained by a method as claimed.

According to the invention the protuberances
are advantageously spring loaded to ensure that
the actuators contact all the buttons in the arrange-
ment, even if a face plate and a switch plate are
not perfectly parallel.

In a preferred embodiment the canister incor-
porates a guide hole in its front wall. The guide
hole is positioned to mate with a guide pin located
inside the ATM. When the canister is in its operat-
ing position, the mating of the guide hole and guide
pin insures that each button is properly oriented to
contact a corresponding switch actuator.

Brief Description of Drawings

Figure 1 is a perspective view of a canister
containing currency, which is incorporated in an
ATM adapted to carry out a method of the present
invention.

Figure 2 is a perspective view of the document
canister with its top raised.

Figure 3 is a plan view of the mechanism
which removes documents from the canister inside
an ATM and the switch actuators which correspond
the buttonhole locations on the canister.
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Figure 4 is a partially sectioned perspective
view of the posterior portion of the canister.

Figure 5 is a partially sectioned top view of the
canister and the swiich actuators on the ATM
which correspond to the buttonhole locations.

Figure 6 is a section view of the canister and
the document removal mechanism in operating po-
sition.

Figure 7 is a perspective view of the roller of
the document removal mechanism.

Figure 8 is a front view of the canister showing
the buttonholes divided into subsets.

Figures 9 through 13 show arrangements of
buttons in the subsets of buttonholes.

Best Modes for Carrying Out Invention

The preferred embodiment of the present in-
vention is used in conjunction with the friction pick-
er mechanism for removing documents from a doc-
ument canister in an ATM described in United
States Patent No. 4,494,747 and assigned to the
assignee of the present invention, which patent is
incorporated herein by reference in its entirety.
Portions of the friction picker mechanism are
shown in the drawings. Features of the friction
picker mechanism not essential for understanding
the present invention have been deleted for clarity
and brevity.

Referring now to the drawings and specifically
to Figure 1, there is shown a document canister
generally designated 10. The canister 10 is better
shown and described in European Patent Applica-
tion No. 90112217.6 (published on EP-A-0 399 570
on 28/11/90) to which reference should be made
for more details.

In brief, the canister is composed of a lower
portion 11 consisting of sidewalls 12, bottom wall
14, partial front wall 15, and back wall 16. Canister
10 also has a top 18 which includes flanges 20,
which extend over side walls 12 and back wall 16
when the top is in its closed position. Flanges 20
terminate in thickened portions 22 near the front of
the canister. Top 18 also incorporates a face plate
24 which has a plurality of buttonholes 26 and a
guide pin hole 27. Thickened portions 22 of flanges
20 terminate in ears 23. Ears 23 cooperate with
hinge means 28 attached to lower portion 11 which
allows top 18 to be opened as shown in Figure 2.
Top 18 and lower portion 11 are preferably made
of molded plastic construction. Canister 10 also
incorporates locking means generally indicated 29
which may be used to selectively fasten top 18 to
lower portion 11. A plurality of buttons 25 are
located in and extend through certain of button-
holes 26, the arrangement of said buttons being
significant to the present invention as later ex-
plained.
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As shown in Figure 2, the canister 10 contains
a stack of paper currency 30. The stack is sup-
ported off the bottom of the canister on a shelf
portion 31 and held between guide rails 32 which
extend upwardly from canister bottom 14. A pusher
plate 36 (see Figure 4) contacts the rear of stack
30. Pusher plate 36 includes a foot portion 38. A
slot 40 is cut info and extends longitudinally along
the center of shelf portion 31. Guide means (not
shown) attached to foot 38 limit the movement of
pusher plate 36 to along slot 40. Force application
means (not shown) applied to pusher plate 36 tend
to move pusher plate 36 and stack 30 in the
direction of arrow A. This force causes the bill
located at the front of the stack 30 to be present at
the opening in partial front wall 15 of the canister
generally designated 34. Opening 34 is open dur-
ing removal of documents from canister 10; how-
ever, closure means are normally provided to se-
cure opening 34 when the canister is outside an
ATM. The interior portion of partial front wall 15
contacts the upper portion of the first bill in stack
30 and counteracts the force applied to the stack
by pusher plate 36, thus retaining the stack inside
the canister.

A bushing 64 surrounds guide pin hole 27 and
is mounted on face plate 24 by attaching means.
Bushing 64 is preferably made of a wear resistant
material which allows guide pin hole 27 to retain its
dimensional integrity despite repeated acceptance
of guide pins which align and locate canister 10
with a document removal mechanism as will be
later explained.

A link 66, preferably of stamped metal con-
struction extends longitudinally parallel to canister
top 18. Link 66 incorporates a first straight portion
68, a second portion 70 Perpendicular to straight
portion 68, and a third portion 72 parallel to portion
68. Link 66 terminates in a tab portion 74, the face
of which is parallel to face plate 24. Tab portion 74
corresponds to the cut-away portion 53 of backing
plate 50. A hole 76 is centrally located in tab
portion 74. A button 25' is fixably mounted to tab
74 through screw means 78 which extend through
hole 76. Link 66 also incorporates guide slots 80.
Shoulder bolts 81 extend through flat washers 82
which are located above and underneath slots 80.
Hex-shaped holes 83 in top 18 accept threaded
inserts 84. Shoulder bolts 81 are threaded into
inserts 84 and are thereby fixably attached to top
18. Slots 80 allow link 66 to move freely back and
forth along the line of arrow B in Figure 7.

Link 66 also incorporates a slot 86 located
between slots 80. A pin 88 is comprised of a
cylindrical portion 89, a threaded portion 90, and a
shoulder portion 92. The threaded portion 90 of pin
88 extends through slot 86 of link 66. A nut 94
located on the side of link 66 opposite pin 88
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accepts threaded portion 90 and locks pin 88 in
position relative o slot 86.

A flag 96 (see Figure 6) is attached to the
posterior of pusher plate 36 by fastening means
98. Flag 96 is preferably made of flexible material
such as plastic and extends above and outward
from pusher plate 36. With top 18 in closed posi-
tion, Flag 96 is of sufficient height that it will
contact cylindrical portion 89 of pin 88 which
serves as target means. As currency is depleted
from stack 30 and pusher plate 36 moves in the
direction of arrow A, flag 96 contacts pin 88. As
currency is further depleted and pusher plate 36
moves further forward in the canister, flag 96 is
deflected applying a force to pin 88. This force
tends to move pin 88 and link 66 to which it is
connected in the direction of arrow B in Figure 7.
This applied force causes button 25' attached to
link 66 which serves as movement means o be
pushed outward through face plate 24 to the maxi-
mum extent possible. Eventually flag 96 moves
past pin 88 and the force is no longer exerted on
button 25'. As pin 88 can be positioned in any
location along slot 86, the movement of button 25'
is used as an indication of the position of pusher
plate 36 and thus can be used to indicate when
currency stack 30 should be replenished. As will be
later explained, if provisions are made in the pro-
gramming of the computer controlling the operation
of the ATM for counting the number of times a
force is exerted by button 25', additional pins 88
may be installed along slot 86. Each time that flag
96 contacts a pin 88 a force is exerted by button
25' and by counting the number of times such
force is exerted, the computer monitors the move-
ment of pusher plate 36 and thus obtains an indica-
tion of the number of bills remaining in stack 30.

Figure 3 shows a currency friction picker
mechanism 100 which removes currency from can-
ister 10. The operation of picker mechanism 100 is
described in detail in United States Patent No.
4,494,747 which is incorporated herein by refer-
ence. Each canister 10 in the ATM operates in
conjunction with a corresponding picker mecha-
nism 100. The picker mechanism is housed in a
frame 101. Frame 101 includes a canister mounting
plate 103. A roller member 102 is mounted on a
shaft 106. Shaft 106 extends between bearing
means 108 which extend through frame 101. Roller
member 102 incorporates two (2) grooved portions
110 (see Figure 7 ). The circumference of roller
102 is smooth except for high friction rubber por-
tions 112. Roller 102 also incorporates cam means
114. Picker mechanism 100 also has a pair of
stripper rolls 116 which are mounted on a shaft
118. Shaft 118 is positioned such that the outer
circumferences of stripper rolls 116 lie within
grooves 110 of roller 102 (see Figure 6). Shaft 118
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is mounted on bearing means (not shown) which
extend through frame 101. During operation, shafts
118 and 106 are driven by drive means (not
shown) such that both rotate in the counter-clock-
wise direction as shown in Figure 6. A U-shaped
lever 120 rides on a shaft 122 which is mounted to
frame 101 by mounting means (not shown). U-
shaped lever 120 has two legs 124, the inside of
which maintain contact with cam means 114 during
the operating cycle of the picker mechanism.

Frame 101 of picker mechanism 100 includes
a switch plate 126. Switch plate 126 incorporates a
series of holes (not separately shown) through
which extend actuators 128 of electrical switches
130. A guide pin 132 is fixably mounted to, and
extends outward from switch plate 126 (see Figure
5).

When picker mechanism 100 receives canister
10 so that documents can be removed therefrom,
bottom 14 of canister 10 is placed on canister
mounting plate 103 of frame 101 of the mecha-
nism. In moving canister 10 into operating position,
opening 34 in partial front plate 15 of the canister
moves towards roller 102 of the picker mechanism
until the currency stack 30 contacts lever 120 (see
Figure 6). When the canister is fully inserted, head
134 and shaft 136 of guide pin 132 are accepted
into guide pin hole 27 of canister 10. This fit
insures that canister 10 is properly aligned with
respect to picker mechanism 100. When docu-
ments are to be dispensed, roller 102 of picker
mechanism 100 rotates in the direction of arrow C.
U-shaped lever 120 is controlled by cam 114 and
holds stack 30 away from roller 102 except at
those times during rotation when the high friction
portion 112 is in position to contact stack 30. This
rotational movement of roller 102 causes the first
bill to be removed from stack 30 by the grabbing
action exerted by high friction portion 112. As a
consequence, the first bill in stack 30 is pulled
downwards into stripper rolls 116 which are rotating
in the same rotational direction as roller 102. The
action of stripper rolls 116 insure that only one (1)
bill at a time is removed from stack 30 and that
any additional bills are pushed or stripped back-
wards into the stack. Further rotation of roller 102
causes the first bill to be pulled past stripper rolls
116 due to the frictional characteristics and large
surface area of high friction portion 112. Once the
first bill has been pulled off stack 30 and past
stripper rolls 116, it is moved by transport means
(not shown) to a location for delivery outside the
ATM.

Buttonholes 26 in canister 10 are positioned
such that when the canister and picker mechanism
100 are in operating position the buttonholes are in
alignment with actuators 128 of switches 130,
which actuators extend through switch plate 126
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(see Figure 5 and 6). The cylindrical portion 44 of
buttons 25 are of sufficient length that flat portions
48 contact actuators 128 and push buttons 25
inward. The action of spring assemblies and a
backing plate (not shown) resists the inward move-
ment of buttons 25 as canister 10 is moved into
operating position. This reaction force causes ac-
tuators 128 which serve as sensing means, to be
depressed. The spring loaded action of buttons 25
insures that actuators 128 contact all of the buttons
in the arrangement even if face plate 24 and switch
plate 126 are not perfectly parallel. Electrical
switches 130 serve as signal generating means
which exhibit a first electrical condition when their
corresponding actuators 128 are not in contact with
buttons 25 and a second electrical condition when
actuators 128 are in contact with buttons 25. Elec-
trical switches 130 are connected to the computer
which controls the operation of the ATM.

Though actuators 128 correspond to the loca-
tion of each buttonhole 26, buttons 25 are located
only in certain selected holes. According fo the
preferred embodiment of the present invention, the
arrangement of buttons is representative of infor-
mation. Through the action of switches 130 which
change their electrical condition in response to the
presence of buttons, the button arrangement on the
canister is ftransferred into a corresponding ar-
rangement of electrical signals. Each button 25 is
an information indicating means which may have
one of two conditions; a first condition when a
button is present and second condition when a
button is absent.

A button 25' (Figure 5) like buttons 25 extends
through a buttonhole 26 in canister 10. Button 25’
corresponds to a particular switch actuator 128 on
switchplate 126. Button 25' however differs from
the other buttons in that it is not spring-loaded.
Button 25' does not normally contact its corre-
sponding actuator when canister 10 is loaded. As
currency stack 30 is depleted due to removal of
currency, pusher plate 36, which is a fracking
means fracking the end of the stack 30, moves
forward in canister 10. Eventually a flag 96, which
is a position indicating means, contacts a flag sens-
ing means (not shown) inside the canister 10. Fur-
ther movement of pusher plate 36 causes flag 96
to exert a force on the flag sensing means, which
is transmitted to a link 66 which slides forward. As
link 66 slides forward button 25' contacts its switch
actuator 128' (see Figure 5). Further exertion of
force by flag 96 on pin 88 causes button 25' to
push on actuator 128" which changes the electrical
condition of its corresponding switch 130" (not sep-
arately shown). This change in electrical condition
is sensed by the computer that controls the opera-
tion of the ATM. Further forward movement of
pusher plate 36 causes flag 96 to "wipe" past the
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flag sensing means insider the canister and thus a
force is no longer exerted. The release of this force
results in button 25' no longer pushing on actuator
128' and the electrical condition of switch 130
reverts to its original condition. Thus button 25' is
an information indicating means which indicates the
position of pusher plate 36 and thereby the number
of documents remaining in stack 30.

The arrangement of buttons 25 in buttonholes
26 on canister 10 is representative of informa-
tion.The arrangement is reproduced through the
depression of switch actuators 128 and is elec-
trically represented in the electrical signals gen-
erated by switches 130. The computer controlling
the operation of the ATM to which the switches 130
are connected is programmed to recognize each
possible arrangement and to correlate the arrange-
ments with the information each represents. The
computer then stores and processes this informa-
tion according to its programming to do such
things as monitor canisters involved in dispense
failures, settle accounts between parties who op-
erate a network that the ATM may be part of,
control the picker mechanisms to insure the correct
amount of currency is dispensed, and adjust the
operation of the picker mechanisms to conform to
the documents in the canisters.

According to the preferred embodiment of the
invention, buttonholes 26 are divided into groups or
subsets. Each subset is designated as representing
a particular type of information. Figure 8 shows
canister 10 with the buttonholes 26 in face plate 24
holding no buttons. Buttonholes 26 are divided into
six (B) subsets shown separated by dotted lines.

According to a preferred embodiment of the
method of the present invention, a first subset 136
is designated to represent ownership of the can-
ister and the contained currency. As subset 136
has a pair of holes in which buttons can be placed,
there are a maximum of four (4) different ways in
which buttons can be arranged in the holes of
subset 136. These four (4) arrangements are
shown in Figure 9. Ownership by a first bank is
represented by arrangement 138, a second bank
arrangement 140, a third bank arrangement 142,
and a fourth bank by arrangement 144. The com-
puter controlling the operation of the ATM is pro-
grammed to recognize the electrical signals gen-
erated by switches 130 in response fo these ar-
rangements and is further programmed to use the
information to settle accounts between the banks. If
more than four (4) banks supply canisters, the
additional banks can be handled by adding addi-
tional buttonholes 26 to subset 136 and appro-
priately programming the computer.

A second subset 146 is designated to repre-
sent canister serial numbers. Canisters are as-
signed decimal serial numbers which are repre-

10

15

20

25

30

35

40

45

50

55

sented by buttons forming binary numbers. This is
accomplished by having each buttonhole in subset
146 represent a binary digit; absence of a button in
a buttonhole representing a "0", and the presence
of a buttonhole representing a "1". A subset 146
comprises six (6) buttonholes, the number of deci-
mal serial numbers which can be represented are
(2)* or 64. Arrangements of buttons in subset 146
for canisters having serial numbers zero through 38
are shown in Figure 10. Serial numbers in excess
of 64 are obtained by adding additional buttons fo
subset 146. Information on serial numbers of can-
isters involved in dispense failures can be stored in
the memory of the computer and analyzed to de-
termine canisters that may have defective con-
ditions. Further, because ownership of each can-
ister is indicated by the arrangement of buttons in
subset 136, the computer can distinguish between
canisters of different owners which have the same
serial number.

According to the present invention, a third sub-
set 148 is designated to present document char-
acter. This subset contains a pair of buttonholes
each of which comprises a sub-subset. The sub-
subset 150 consisting of the upper buttonhole in
subset 148 (see Figure 12) indicates document
type. According to the preferred embodiment of the
present invention, the ATM dispenses two (2) types
of documents; paper currency and coupons which
are approximately the same physical size as paper
currency. The absence of a button in sub-subset
150 indicates that the documents in the canister
are currency. The presence of a button indicates
coupons. The computer operating the ATM is pro-
grammed 1o recognize the data represented by this
arrangement and to control the operation of the
various picking mechanisms fo dispense currency
or coupons according to what is requested. In
addition, as coupons may be optimally dispensed
at a different rate, than currency, the computer is
programmed to adjust the rotational speed of roller
member 102 and stripper rolls 116 of the picker
mechanism 100 to a predetermined speed opti-
mum for the dispense of coupons when the bution
is present.

Sub-subset 152 is the other subset of subset
148. It includes a single buttonhole. Sub-subset
152 represents data on the new or used character
of the documents in the canister. The presence of
a button in the hole represents new documents
whereas the absence of a button represents used.
As new and used documents are optimally dis-
pensed at different speeds, the computer is pro-
grammed to adjust the speed of picker mechanism
100 based on the new or used character of the
given type of documents. Thus there are four (4)
possible arrangements of buttons in subset 148
shown in Figure 11. These clockwise from upper
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left, are: used currency, used coupons, new cou-
pons, and new currency.

A fourth subset 154 of buttonholes 26 is des-
ignated to represent document denomination. As
subset 154 contains a pair of holes, four (4) de-
nominations may be represented as shown in Fig-
ure 12. These arrangements of buttons in subset
154 are assigned to represent from top to bottom
in Figure 15, $1, $5, $10, and $20 denominations.
The computer controlling the operation of the ATM
is programmed to recognize these arrangements
and to control the operation of the picking mecha-
nisms according to the denomination of the docu-
ments in the canister loaded adjacent to each pick-
ing mechanism. Thus regardless of the positions of
the various canisters in the ATM, the correct type
and denomination of documents is dispensed.

A fifth subset 156 contains button 25' which is
a means for indicating the status of documents
inside the canister. As was previously explained,
the condition of button 25' varies with the number
of documents remaining in the canister. Button 25'
causes the production of a signal each time a pre-
established document level is reached. The com-
puter is programmed to count the signals caused
by button 25' and to provide an indication of the
number of documents remaining in each canister
as well as when each canister needs to be replen-
ished.

A sixth subset 158 is used to verify that the
data reported by the arrangements of buttons in
subsets 136, 146, 148, and 154 have been re-
ceived. This is accomplished by, buttonholes re-
presenting decimal numbers through binary digits
as previously explained. The number of button-
holes required in the verification subset is deter-
mined by the maximum number of buttons that
could possibly be present in all the other sunsets,
excluding subset 156. If for example, there are
potentially sixteen (16) buttons that could be lo-
cated in all the other, subsets, the data for verifica-
tion subset 158 would require four (4) buttonholes.
This is so because a number comprised of four (4)
binary digits may have up to (2)* or sixteen (16)
different combinations. The condition of subset 156
cannot be verified by the verification subset 158 as
its condition varies with the document supply and
is not pre-established as is the case with other
subsets.

Upon insertion or canister 10 into operating
position relative to picker 100, the computer re-
ceives signals from switches 130 representative of
the arrangements of the buttons in subsets 136,
146, 148, 154, and the verification subset 158. The
computer is programmed fo calculate the number
of signals received on account of the various but-
tons 25, exclusive of the buttons in the verification
subset, and determines the total. Thereafter the
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computer reads the signals from the verification
subset, transforms the signals into a binary num-
ber, and converts the number to a decimal number
which is compared to the total of buttons found in
the other subsets. If the values compared do not
coincide, the computer is programmed to give a
signal indicating a fault condition. The arrangement
of buttons in subset 158 representing zero (0)
through twelve (12) buttons, which are the total
number of buttons which may be present in sub-
sets 136, 146, 148, and 154 are shown in Figure
13.

Other subsets of buttonholes 26 could be des-
ignated to represent other information based on the
needs of the operator of the ATM. The number of
buttons and thus the amount of information which
can be presented on one canister is limited only by
physical constraints such as the size of face plate
24, switch plate 126, buttons 25, and switches 130.
One way of reducing the space occupied by ac-
tuators 128 and switches 130 is to use a single
conductive array of tactile switches such as an FL-
type array manufactured by S.P. America Inc., of
San Jose, California, in lieu of individual switches.

Once information is placed on canister 10
through an appropriate arrangement of buttons 25,
the computer will read the information and operate
o dispense documents from the canister according
to the information presented. The buttons on can-
ister 10 are not subject to tampering as they are
mounted from behind face plate 26 and must be
removed from inside canister 10 which is normally
secured by locking means 29. In addition, buttons
25 are made of durable plastic material and are not
subject to breakage. The arrangement of buttons is
not sensitive to vibration, shock or changes in
temperature. If, however, it is desired to place a
different denomination or type of document in a
canister, a change in button arrangement may be
easily accomplished so that the computer will op-
erate using the canister in conformance with the
new document. To change the button arrangement,
the locking means of canister 10 is opened and
spring assemblies 54 removed. Removal of these
parts releases backing plate 50. Removal of back-
ing plate 50 provides access to button holes 26
and the rear of buttons 25. Buttons 25 may then be
relocated, removed, or new buttons installed. Back-
ing plate 50 and spring assemblies 54 are reinstal-
led by reversing the disassembly process. Thus
the rearrangement of buttons may be accom-
plished quickly and by persons without particular
technical expertise.

The foregoing apparatus may be used fo
present information on document canisters in ma-
chine readable form which can be utilized for a
variety of purposes in a document dispensing sys-
tem. The invention is inexpensive to implement,
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reliable and is not subject to failure due to human
error or mishandling of the equipment involved.
The invention is resistant to tampering and yet
information presented according to the invention
may be easily modified by authorized personnel
not having technical skill.

Thus, the method according to the invention for
recording picking failures of documents achieves
the above-stated objectives, eliminates difficulties
encountered in the use of prior methods, solves
problems, and obtains the desirable results de-
scribed herein.

In the foregoing descriptions certain terms
have been used for brevity, clarity, and understand-
ing; however, no unnecessary limitations are to be
implied therefrom because such terms are for de-
scriptive purposes and are intended to be broadly
construed. Moreover the description and illustra-
tions given are by way of example and the inven-
tion is not limited to the exact details shown or
described. Having described the features, discov-
eries, and principles of the invention, the manner in
which it is utilized, and the advantages and useful
results obtained, the new and useful methods,
structures, devices, elements, arrangements, parts,
combinations, systems, equipment, operations, and
relationships are set forth in the appended claims.

Claims

1. A method for recording picking failures when
documents (30) are picked from an inter-
changeable container (10) by a dispensing ap-
paratus which comprises sensing means 1o
detect when a picking failure from the con-
tainer occurs, the method comprising generat-
ing signals representative of the occurrence of
the picking failure and transmitting electrically
said signals from said dispensing apparatus to
a recording station, said recording station re-
cording the occurrence of the picking failure,

characterised in that the method is applied
fo a system having a plurality of containers
(10), each of these containers being labelled
with a data item, in that there are reading
means for reading these data items, in that
signals representative of these data items are
generated, and in that said data items are
represented by a plurality of machine readable
information indicating means comprising uni-
formly sized holes (26) in said containers (10)
adapted to receive spring-loaded protuberan-
ces (25) movably mounted therein and selec-
table between a first condition and a second
condition.

2. The method according to Claim 1, charac-
terised in that the data item is a container
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serial number.

3. The method according to Claim 2, charac-
terised in that the serial number is labelled on
the container as a binary digit.

4. The method according to Claim 3, charac-
terised in that said first condition represents a
binary one and said second condition repre-
sents a binary zero, and said reading means
are a plurality of sensing means sensing the
condition of the information indicating means.

5. The method according to Claim 4, charac-
terised in that said binary one is the presence
of a protuberance (25) extending from a hole,
said binary zero is the absence of a protuber-
ance extending from a hole, and said sensing
means are presence sensor means adjacent
said hole.

6. The method according to Claim 1, charac-
terised in that containers (10) include a guide
hole (27) which is positioned to mate with a
guide pin (132) located inside the document
dispensing apparatus to ensure that the prot-
uberances (25) are properly oriented to contact
a corresponding switch actuator.

Patentanspriiche

1. Ein Verfahren zum Aufzeichnen von Entnahme-
fehlern, wenn Dokument (30) von einem aus-
tauschbaren Behilter (10) mittels einer Entnah-
mevorrichtung entnommen werden, welche
Sensoren umfaBt, um zu erkennen, wenn ein
Fehler bei der Entnahme aus dem Behilter
auftritt, wobei das Verfahren die Erzeugung
von Signalen, die das Auftreten des Entnahme-
fehlers reprdsentieren und diese Signals elek-
trisch von dem Entnahmeapparat einer Auf-
zeichnungsstation zuzuflihren, beinhaltet, wo-
bei die Aufzeichnungsstation das Aufireten des
Entnahmefehlers aufzeichnet , dadurch ge-
kennzeichnet, daB das Verfahren bei einem
System angewandt wird, das mehrere Behilter
(10) aufweist, wobei jeder dieser Behilter mit
einer Angabe versehen ist, daB Leseeinrichtun-
gen vorgesehen sind, um diese Angaben zu
lesen, daB flir diese Angaben reprédsentative
Signale erzeugt werden und das die Angaben
durch mehrere maschinenlesbare Anzeigemit-
tel représentiert werden, die gleich groBe L&-
cher (26) in den Behiltern (10) umfassen, um
federbeaufschlagte Vorspriinge (25) aufzuneh-
men, die darin bewogbar gelagert und zwi-
schen einem ersten und einem zweiten Zu-
stand wihlbar sind.
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Das Verfahren nach Anspruch 1, dadurch ge-
kennzeichnet, daB die Angabe eine Behilterse-
riennummer ist.

Das Verfahren nach Anspruch 2, dadurch ge-
kennzeichnet, daB die Seriennummer auf dem
Behilter als bindre Zahl vermerkt ist.

Das Verfahren nach Anspruch 3, dadurch ge-
kennzeichnet, daB der erste Zustand eine bina-
re Eins und der zweite Zustand eine binare
Null représentiert und daB die Lesemittel meh-
rere Sensoren sind, die den Zustand der An-
zeigemittel erfihlen.

Das Verfahren nach Anspruch 4, dadurch ge-
kennzeichnet, daB die binare Eins das Vorhan-
densein eines Vorsprunges (25), der aus ei-
nem ach hervorsteht ist, daB die binare Null
das Nichtvorhandensein eines Vorsprunges,
der vom ach vorsteht, ist und daB die Senso-
ren Mittel zur Anwesenheitserkennung neben
dem Loch sind.

Das Verfahren nach Anspruch 1, dadurch ge-
kennzeichnet, daB die Behilter (10) ein Fiih-
rungsloch (27) aufweisen, welches derart posi-
tioniert ist, daB es einen Flihrungszapfen (132)
aufnimmt, der innerhalb der Dokumentabgabe-
vorrichtung angeordnet ist, um sicherzustellen,
daB die Vorspriinge (25) richtig ausgerichtet
sind, um einen korrespondierenden Schalter-
betdtiger zu kontaktieren.

Revendications

Procédé pour enregistrer des défaillances de
saisie lorsque des documents (30) sont saisis
dans un conteneur interchangeable (10) par un
appareil de distribution qui comprend des
moyens de détection pour détecter lorsqu'une
défaillance de saisie dans le conteneur se pro-
duit, le procédé comprenant la génération de
signaux représentatifs de la survenue de la
défaillance de saisie et la transmission électri-
que desdits signaux depuis ledit appareil de
distribution jusqu'a une station d'enregistre-
ment, ladite station d'enregistrement enregis-
trant la survenue de la défaillance de saisie,
caractérisé en ce que le procédé est appli-
qué 2 un systéme comportant une pluralité de
conteneurs (10), chacun de ces conteneurs
étant étiqueté a I'aide d'un élément de don-
nées, en ce que sont prévus des moyens de
lecture pour lire ces éléments de données, en
ce que des signaux représentatifs de ces élé-
ments de données sont générés et en ce que
lesdits éléments de données sont représentés
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par une pluralité de moyens d'indication d'in-
formation lisibles par machine comprenant des
trous dimensionnés uniformément (26) ména-
gés dans lesdits conteneurs (10) adaptés pour
recevoir des protubérances chargées par res-
sort (25) montées de fagon amovible dedans
et pouvant éire sélectionnés enire une premié-
re condition et une seconde condition.

Procédé selon la revendication 1, caractérisé
en ce que I'élément de données est un numé-
ro de série de conteneur.

Procédé selon la revendication 2, caractérisé
en ce que le numéro de série est étiqueté sur
le conteneur en tant qu'élément numérique
binaire.

Procédé selon la revendication 3, caractérisé
en ce que ladite premiére condition représente
un un binaire et ladite seconde condition re-
présente un zéro binaire, et lesdits moyens de
lecture sont constitués par une pluralité de
moyens de détection qui détectent la condition
des moyens d'indication d'information.

Procédé selon la revendication 4, caractérisé
en ce que ledit un binaire est la présence
d'une protubérance (25) qui s'étend depuis un
trou, ledit zéro binaire est I'absence d'une pro-
tubérance qui s'étend depuis un irou et lesdits
moyens de détection sont des moyens de
capteur de présence adjacents audit trou.

Procédé selon la revendication 1, caractérisé
en ce que les conteneurs (10) incluent un trou
de guidage (27) qui est positionné de maniére
A recevoir de fagon conjuguée une broche de
guidage (132) située a l'intérieur de I'appareil
de distribution de document pour assurer que
les protubérances (25) sont orientées de fagon
appropriée pour entrer en contact avec un

actionneur de commutateur correspondant.
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