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ATM DEPOSIT VERIFICATION SYSTEM AND METHOD

TECHNICAL FIELD
This invention relates to automated banking machines. Specifically
this invention relates to a system and associated method for verifying that
items deposited into an automated banking machine, such as envelopes,
contain deposit content such as checks and/or currency bills when deposited in

the machine.

BACKGROUND ART

Automated banking machines are known in the prior art. A common
type of automated banking machine 1s an automated teller machine (ATM).
ATMs are used to carry out banking transactions on a self service basis.
ATMs may dispense cash to users from their account. Some ATMs may
accept deposits. Other ATMs may perform functions such as dispensing
stamps, printing tickets, producing scrip, cashing checks, printing money
orders and performing other types of transactions. For purposes of this
disclosure any machine which is capable of carrying out transactions
involving transfers of value is referred to as an automated banking machine.

Automated banking machines which accept deposits often require the
user to mput a deposit item 1nto the machine in which it 1s processed and/or
stored for later removal by authorized persons. Sometimes the deposit item
may be an envelope or other container which holds deposit content therein.
Such content may include items of value such as cash, checks, money orders,
gift certificates, coupons, coin or other types of instruments. When deposit
items are deposited in this manner'the user 1S sometimes required to provide
inputs through iput devices on the banking machine indicative of the value
assoclated with the item that is being deposited. Typically this is a total value
of the cash, checks or other content within the deposited item. The automated

banking machine may store the information about the indicated deposit value
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and/or may print value information on the deposited item along with a
transaction number, account number or other information that allows the
deposit to be traced back to a user and/or a particular transaction.

In order to verify the indicated deposit value, the operator of the
banking machine must later recover the deposit item from a storage area
within the machine. The operator opens the deposit item and determines if the
content and the actual deposit value thereof correspond to the indicated
deposit value. In most cases the actual deposit value corresponds to the
indicated deposit value and the customer's account is credited accordingly. In
other instances a discrepancy is noted between the actual deposit value and the
indicated deposit value. In such cases the customer may be notified as to the
amount of credit that they will be given for the deposit instead of the indicated
deposit value that was provided to the machine.

Sometimes when deposited items are removed from the banking
machine, the items are damaged. Such damage may include for example a
torn or otherwise open envelope. In some cases the deposit item or the
remnants thereof may not contain any deposit content. In some cases the
deposit content may be loose in the storage area in the banking machine. In
other cases the content may not be found at all.

Deposited 1tems are sometimes removed from the banking machine in
a tamper 1ndicating deposit holding container and are transported to a remote
location for verification. In other situations the deposited items may be
transferred to a bag or other container at the site of the automated banking
machine. The items may be taken to a remote location for verification of the
contents of the deposited items.

In some circumstances at the remote location the content of a damaged
or open deposit item may not be found. This may present issues as to whether
the customer may have deliberately deposited an empty and damaged
envelope into the banking machine. Alternatively questions may arise as to

whether the persons responsible for removing deposits from the machine may
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have wrongfully taken the deposit content. Finally questions may arise as to
whether persons responsible for verifying the amount of the deposit may have
lost or misappropriated the content of the deposit item. In some circumstances
because responsibility for the missing content cannot be established, the
operator of the ATM may choose to credit the customer for the indicated
deposit value even though the deposit content has never been found. In some

circumstances the user may be perpetrating a fraud by deliberately attempting

to deposit a damaged deposit item.
Thus there exists a need for a deposit verification system and method
for an automated banking machine that reduces the risks of fraud associated

with damaged or empty deposit items that are found during a deposit

verification process.

DISCLOSURE OF INVENTION
It 1s an object of an exemplary form of the present invention to provide

an automated banking machine.

It 1s a further object of an exemplary form of the present invention to
provide an automated banking machine that records information concerning
properties of deposit items.

It 1s a further object of an exemplary form of the present invention to
provide an automated banking machine that measures and records a thickness
property of deposited items.

It 1s a further object of an exemplary form of the present invention to
provide an automated banking machine that records information concerning
properties of deposited items for purposes of later comparison and
verification.

It 1s a further object of an exemplary form of the present invention to

provide a method for verifying deposits into an automated banking machine.
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It 1s a further object of an exemplary form of the present invention to
provide a method for recording properties of items deposited into an
automated banking machine.

It 1s a further object of an exemplary form of the present invention to

5 provide a method for determining the thickness of a deposited item when
deposited mto an automated banking machine.

It is a further object of an exemplary form of the present invention to
provide a method for determining responsibility for missing content of items
depostted into an automated banking machine.

10 Further objects of exemplary forms of the present invention will be
made apparent in the following Best Modes for Carrying Out Invention and
the appended claims.

Certain of the foregoing objects are accomplished in an exemplary
embodiment of the present invention by an automated banking machine that

15 accepts deposit items such as envelopes. In the exemplary embodiment the
user provides inputs through one or more input devices on the machine that
1dentify a user or their account(s). Inputs through input devices on the
machine also include an indicated deposit amount associated with a deposit
item.

20 The deposited item in the exemplary embodiment is accepted in the
machine and is sensed for thickness and/or other properties at one or more
locations on the deposited item. Information regarding thickness and/or other
properties 1s recorded. In some embodiments the thickness information or
other sensed parameters may be recorded by printing or other means directly

25 on the deposited item. Alternatively in some embodiments the information
recorded on the deposited item may be correlated with thickness and/or other
sensed information recorded in a memory accessible by a computer.

In the exemplary embodiment the deposited item is stored with other
deposited items in a storage area in the automated banking machine.

30 Subsequently the deposited item is removed from the storage area by an
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authorized person and opened or otherwise reviewed for verification. The
thickness data and/or other parameters related to each deposited item may be
reviewed for purposes of determining the content of the item at the time of
deposit. For example thickness information recorded concerning a deposit

5 envelope that is empty and damaged at the time of verification will indicate if
the envelope contained materials at the time of deposit. This may be done for

example by comparing the measured thickness of the damaged envelope to the

recorded thickness information. Similarly the thickness information and/or
other parameters recorded concerning an envelope that is undamaged but open
10 at the time of verification, will indicate whether the envelope contained items
at the time of deposit. Likewise envelopes which are damaged or open at the
time of the verification process may be analyzed by comparison to the stored
data to determine if items have been removed since the time of deposit in the

machine. Various approaches may be taken depending on the particular

15 system and type of deposited items.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 1s a schematic view of an automated banking machine in

operative connection with an ATM transaction network.

20 Figure 2 1s a schematic view of a deposit item transport and
components for measuring properties of a deposited item and for recording
indicia on the item.

Figure 3 1s an exemplary embodiment of a deposited item that has
recorded indicia thereon corresponding to thickness and to a particular

25 transaction.

Figure 4 is a graph representative of thickness of a deposited item over
distance or time as the 1tem passes a sensor of an exemplary embodiment.
Figure 5 1s a schematic plan view representative of detected properties

of an exemplary deposited item including instruments such as checks.
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Figure 6 is a schematic view of a deposited item upon which machine-
readable indicia representative of properties of the item have been recorded,
and a reading device for reading the machine-readable indicia and for
recovering information concerning properties of the deposited item from a

S memory.
Figure 7 1s an isometric view of an exemplary deposited item that is

damaged and which includes information concerning thickness recorded

thereon which suggests that the item was empty at the time of deposit in the

automated banking machine.
10
BEST MODES FOR CARRYING OUT INVENTION
Reterring now to the drawings and particularly to Figure 1, there is
shown therein a schematic view of an automated banking machine generally

indicated 10. The exemplary embodiment of the automated banking machine

15 1s an automated teller machine that is usable to carry out banking transactions
such as the dispensing of cash and the deposit of items. It should be
understood however that the principles of the present invention may be
applicable to other types of automated banking machines that perform other or
additional functions.

20 Automated banking machine 10 includes a housing 12. Housing 12 in
the exemplary embodiment includes a chest portion 14 and a top housing
portion 16. Each of the chest portion and top housing portion are accessible to
authorized persuons through suitable access doors which are controlled by

locking mechanisms. As schematically shown, the chest portion includes a
25 safe style combination lock schematically represented 18, which operates to
limit access to authorized personnel. Of course in other embodiments other

access control and locking mechanisms may be used.
Automated banking machine 10 further includes input devices. The
mput devices in the exemplary machine include a keypad 20 through which

30 users may provide manual inputs. A further input device in the exemplary
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embodiment is a card reader 22. In some embodiments the card reader may be
adapted for reading magnetic stripe cards and/or smart cards which include a
programmable memory thereon. Of course in other embodiments card readers
which read contactless cards or other devices may be used. :

5 The exemplary embodiment further includes an image capture device
schematically represented 24. In some embodiments of the invention the
image capture device may include for example, a camera which captures one
or more 1mages of the person operating the machine. In other embodiments
the image capture device may comprise a biometric reader such as an iris

10 scanner, an input device for a facial recognition system or other similar device
which serves as an input device for identifying a user. Of course the input
devices discussed are exemplary and in other embodiments other input devices
such as fingerprint readers, retina scanners, voice recognition systems, touch
screens, voice mput systems and other types of devices that receive inputs that

15 are usable to identify a user and/or their accounts, or which can be operated to
provide instructions to or from the machine, may be used.

The exemplary embodiment of the automated banking machine 10
further includes output devices. Such output devices include a visual display
26. The visual display 26 may be operated to provide instructions to a user

20 concerning operation of the machine as well as to provide the user with
information. The machine further includes a printer device 28 which also
serves as an output device. Printer device 28 in some exemplary embodiments
may include a device for printing receipts which are provided to a user for
purposes of documenting transactions conducted at the machine. Of course in

25 other embodiments other types of printing devices may be used. These may
include for example devices that print tickets, scrip, money orders, checks,
coupons, or other documents or instruments.

It should be understood that these output devices are exemplary and in
other embodiments other types of output devices may be used. For example

30 other embodimeénts may include voice guidance systems, communication
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interfaces for communicating with wireless devices such as PDAs or cell
phones, electrical connectors for communicating with headphones or similar
devices or other devices for providing outputs to a user.
In the exemplary banking machine 10 users are enabled to receive cash
5 from the machine as well as to make deposits into the machine., The
exemplary machine includes a cash dispenser mechanism 30. The cash
dispenser mechanism includes bill picker mechanisms 32 and 34 which
operate to pick bills from one or more supplies of bills in the machine. For
example U.S. Patent No. 4,664,369 includes examples of bill picker
10 mechanisms that may be used in some embodiments. Of course in other
embodiments other types of bill picker mechanisms may be used.
The cash dispenser 30 further includes a bill transport 36 which moves
the bills to a stacking and presenting mechanism 38. For example U.S. Patent
No. 5,342,165 discloses a type of bill stacker and presenting mechanism that
15 may be used in somé embodiments. The cash dispenser is operative to deliver
bills to a user through a cash dispensing outlet 40. As schematically indicated,
an appropriate gate or other blocking mechanism 42 is positioned adjacent to
the cash outlet so as to prevent unauthorized persons from gaining access to
the cash dispenser mechanism. The exemplary gate 42 is movable responsive
20 to motors, solenoids or other suitable motion control mechanisms to enable
cash to be properly delivered to a machine user from the stacker and presenter
mechanism, and to block access at other times.
The exemplary embodiment of the banking machine 10 further
includes a depo.sit accepting system which includes mechanisms suitable for
25 receiving and storing deposited items. In the exemplary embodiment the
deposited items are envelopes. However, in other embodiments other types of
deposited items such as checks, money orders, tickets, coupons, deposit bags,
deposit holding carriers and other types of deposited items may be received.
Machine 10 includes a deposit inlet which extends in the housing and is sized

30 for accepting deposited items such as envelopes. An appropriate gate
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mechanism schematically indicated 46 is movably positioned adjacent the
deposit inlet. Gate 46 is movable through solenoids, motors or other suitable
moving devices so as to prevent access to the interior of the machine through

the deposit inlet except at times when the machine is in a proper mode to

5 accept deposits.

In the exemplary embodiment deposited items are moved along a
deposit path through a transport 48. The deposit transport 48 is operative to
move envelopes deposited by a user from the area adjacent the deposit inlet to
a storage area 50. In exemplary embodiments the deposit transport may be of

10 the type shown in U.S. Patent No. 4,884,679.

In the exemplary embodiment the storage area 50 is bounded by a
removable deposit holding container 52. The exemplary form of the deposit
holding container 1s operative to hold deposited items therein 54. The deposit
holding container 52 may be removed from the machine by authorized

15 personnel and transported to a remote location where deposits may be
validated. This may be done for example through a self locking and tamper
indicating deposit holding container which locks upon removal from the
machine and which is properly opened only by authorized persons at a remote
location. Alternatively the deposit holding container may be such that persons

20 who are authorized to access the chest portion 14 may remove the deposited
items 1ndividually therefrom and verify the contents thereof either at the
machine or at a remote location. Alternatively other approaches may be used
for verifying deposited items depending on the type and nature of the deposits.

The exemplary machine 10 further includes at least one computer or

25 controller schematically indicated 56. The controller is in operative
connection with at least one data store or memory 58 which holds
programming instructions, information about transactions, communication
information and other data used in operation of the machine. The controller

56 is 1n operative connection with the transaction function devices in the
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machine and conftrols the operation thereof in accordance with the
programmed instructions.
Controller 56 1s in operative connection with at least one
communications device 60. The communications device enables the
5 exemplary machine to communicate with at least one remote computer and
data store for purposes of carrying out transactions. As represented
schematically in Figure 1, banking machine 10 is in operative connection with
a network schematically indicated 62. The network is in operative connection
with computers at financial institutions 64 and 66 which operate systems that
10 authorize and record information concerning transactions conducted by users
at the banking machine. Of course this communications approach through a
banking network is exemplary and in other embodiments other
communications approaches and/or authorizing entities may be used.
Figure 2 shows a schematic view of the deposit transport 48 used in
15 banking machine 10. In this exemplary embodiment deposited items in the
form of envelopes 68 are moved along a transport path in the direction of
arrow D from the deposit inlet to the storage area. As the deposited items are
being moved along the transport path, properties of the deposited item are
sensed. In the embodiment shown, thickness of the deposited item is sensed
20 by a sensor 70. In the embodiment shown, the sensor 70 is a contact sensor
which physically contacts the deposited item 68 so as to determine its
thickness. For example as shown in Figure 2, a contact roller 72 has an axis
that 1s movable in response to envelope thickness and biasingly engages the

deposit envelope as it passes along the transport path between the contact

25 roller and a reference surface of a stationary axis roller 74. The displacement
of the contact roller 72 from its reference position indicates the thickness of
the deposited item across its length. The displacement of the contact roller
produces one or more signals from the sensor 70 which are transmitted to the

controller and used for purposes which are later discussed.
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It should be understood that while in the exemplary embodiment the
contact type sensor 1s used for determining thickness in other embodiments,
non-contact sensors may be used for determining thickness or other properties
of a deposited item. For example non-contact sensors of the type shown in
U.S. Patent Nos. 6,101,266, 6,242,733 and 6,241,244B1, may be used for
purposes of determining thickness or other properties of the deposited items.
Such non-contact sensors may be used in lieu of or in addition to, contact type
sensors for determining thickness of the deposited item.

In addition or in the alternative, other types of sensors such as
magnetic type sensors may be used for purposes of sensing and/or determining
the content of the envelope. Magnetic sensors may be used for example, to
determine the presence of magnetic inks on checks, currency or other
instruments which are included within deposit envelopes. Such non-contact
sensors are schematically represented 76 in Figure 2. It should'be understood
that in some embodiments thickness or other properties of the deposited item
may be sensed in or along a single sensing area in the envelope path. In other
embodiments sensing may be conducted across all or a portion of the
transverse width of the deposited item. The particular nature of the thickness
and other deposit item properties that are sensed and used in a particular
embodiment may depend on the type of deposited item involved and the needs
of the operator of the banking machine.

As shown in Figure 2, one or more recording devices schematically
indicated 78 are positioned adjacent to the deposit path. In the exemplary
embodiment the recording devices may comprise printers which are operative
to print indicia on deposited items. Such printers may include for example
dot-matrix printers, stamper type printers, inkjet printers or other suitable
devices for recording indicia on the deposited item. In other exemplary
embodiments systems which are operative to label the deposited item, such as

those shown 1n U.S. Patent No. 4,435,243 may be used.
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In the exemplary embodiment, the recording devices are operative to
record on the deposited item, indicia which corresponds to the properties of
the 1tem which is sensed. This may include for example recording on the
deposited item numerical indicia which indicate thickness of the envelope at
one or more locations thereon. In other embodiments the recording device
may be operative to record an identifying indicator such as an account number
or transaction number on the envelope. This identifying indicia may then be
correlated to thickness or other properties of the deposited item by referring to
data stored in memory at the machine or elsewhere in an operatively
connected computer. Alternatively or in addition, the indicia recorded on the
deposited item may include an indicated deposit value which corresponds to
the amount that a user of the machine indicated was included in or was
represented by the deposited item.

Figure 3 shows an example of deposited item 80 that has been passed
through the depository of an exemplary automated banking machine. For this

deposited item the recorded indicia on the item includes a transaction

identification number 82. The transaction identification number may

correspond for example, to the particular transaction carried out by the

machine and may correspond to information stored in memory such as the

1dentity of the particular user who conducted the deposit transaction. In this
exemplary embodiment the deposited item 80 further has included among the
indicia, an indicated deposit value 84. The indicated deposit value may
include for example the particular value amount that the user indicated that
they were depositing into the machine through inputs to the input devices at
the time they made the deposit. The inclusion of the indicated deposit value
with the recorded indicia may facilitate verifying the deposit when it is
removed from the machine as later discussed.

For the deposited item 80, indicia corresponding to thickness is
recorded on the item. The thickness indicia 86 comprises a numerical

indication of the thickness of the deposit envelope at various locations along
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the envelope at the time of deposit. These various locations in the
embodiment shown are spaced longitudinal locations along a single
longitudinal line adjacent the center of the envelope as it passes through the
transport. In this exemplary embodiment the thickness indicia are printed

5 adjacent to a transverse edge of the envelope so as to not interfere with other
indicia printed thereon. Of course it should be understood that in other
embodiments other approaches may be used.

As later discussed, the thickness and other indicia associated with the
envelope may be used when the envelope is subsequently opened to verify that

10 the envelope contained deposit items therein at the time of deposit and/or the
nature of such deposited items.

Figure 6 shows an alternative form of recorded indicia on a deposited
item 88. In this exemplafy embodiment the recorded indicia of the deposited
item includes machine-readable indicia 90. In this embodiment the machine-

15 readable indicia comprises a bar code or similar machine-readable coding
scheme.

The machine-readable indicia corresponds to a particular numerical or
other indicator that is correlated with data related to the deposit, such as the
customer identity and indicated deposit value. In the exemplary embodiment

20 the indicia also corresponds to data about the particular deposit such as
thickness data and/or other properties. This data which is captured from the
contact or non-contact type sensors in the machine is correlated with the
machine-readable indicia 90. Such data may be accessed from the data store
in the banking machine. Alternatively such data may be transmitted to

25 another data store for purposes of verifying that the indicated deposit value
corresponds to the actual deposit value of the content of the envelope.

A reading device 92 is operative to read the machine-readable indicia
once the deposited item 88 has been removed from the storage area in the
machine by an authorized representative of the machine operator. The reading

30 device 92 1s in operative connection with a computer or other device 94 which
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has therein or which has accessible thereto, data in a data store 96. The data
store 96 preferably includes data such as the indicated deposit value, the
identity of the user and the properties of the particular deposited item as
sensed by the sensors in the banking machine proximate to the time of deposit.
5 With this information the person verifying the deposits may verify that the

content of the envelope has at the time of verification, an actual deposit value
that corresponds to the indicated deposit value. In the event of a discrepancy,
the person verifying the deposit may use the thickness and other data which
has been recorded related to the deposited item, to determine if the deposited

10 item actually contained items having the expected propertieé of thickness
and/or other properties at the time of deposit. This will enable a person
responsible for verifying the deposit to better determine if the items were not
included in the deposited item at the time of deposit or if the content of the
deposited item was lost or misappropriated after deposit. Such information is

15 useful in determining whether to credit the customer's account for the
indicated deposit value as later discussed.

Figures 4 and 5 show éxemplary types of data related to deposited
items which may be represented by indicia recorded on deposited items. For
example Figure 4 is a graphical representation of thickness of a deposited item

20 over time or distance as the item engages and passes a single contact type
sensor as the deposited item moves along the deposit path in the banking
machine. A line 98 corresponds to the one or more signals from the sensor
indicative of thickness. Various embodiments of the invention such as for
example a deposit system used to produce item 80 in Figure 3, record

25 thickness at a plurality of discrete separated locations 100. In the exemplary
embodiment.the movement of the envelope may be controlled through
operation of a controlled speed motor, stepper motor or other controlled
movement device so that the indicia indicative of thickness at each of the
locations corresponds relatively closely to the particular area on the deposited

30 item at which the thickness 1s sensed. Appropriate circuitry is provided so
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that when indicia corresponding to thickness such as is shown in Figure 3isa
fairly accurate representation of the thickness at the various locations at the
time the envelope was deposited. As can be appreciated in embodiments
where deposit items are moved at a predictable and generally constant speed,

5 thickness determinations can be based on elapsed time from when a leading
edge of an envelope is sensed. In other embodiments encoders or other
distance sensors can be used to directly sense envelope movement. The graph
in Figure 4 may be representative of outputs from either type system.

In some embodiments it may be sufficient for the indicia to represent a

10 maximum thickness of the deposited item such as is indicated in Figure 4 by a
maximum 102 of line 98. The maximum is indicative of the maximum
thickness of the envelope, and this may in many embodiments be sufficient to
indicate the nature of the content thereof. Thus for example in systems where
the maximum thickness is recorded, only indicia corresponding to one

15 numerical value may be recorded on the envelope and/or stored in memory as
corresponding to the indicia recorded on the envelope.

In still other embodiments it may be important to correlate with a
deposited item, a quantity indicative of the volume of the item. This may
correspond to the area 104 under the line 98 in Figure 4. As can be

20 appreciated area 104 which is the integral of the overall thickness as measured
by a thickness sensor, may be indicative of the overall content of the envelope.

Figure 5 shows yet other data that may be recorded related to the
particular deposited item. For example certain contact and non-contact
sensors can develop a detailed profile of a deposited item including the

25 thicknesses associated with folds, flaps and items contained within the
envelope. Non-contact sensors may also detect other properties such as
magnetic properties and the presence of inks or other indicators on or within
the contents.

For example Figuré 5 shows a deposited item 106. Non-contact

30 sensors of the type previously mentioned may use radiation to determine
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thickness and determine the bounds of the envelope as well as additional
thickness areas associated with envelope features such as flaps and folds 108.
In addition such non-contact sensors may sense additional thicknesses in the
areas 110 and 112 within the envelope. In areas 110 and 112 additional

3 thickness 1s caused by the presence of sheets such as instruments within the
envelope. Radiation sensors which are capable of sensing radiation absorption
properties may sense areas where printing has been made on items within the
envelope. In addition or in the alternative, magnetic sensors may identify
areas of magnetic activity represented by areas 114. Such magnetic activity

10 may correspond to areas where magnetic inks have been printed on checks or

other instruments.

As can be appreciated, some embodiments of the invention may
provide a detailed profile of the deposited item and its content. This profile
may be correlated with the indicia recorded on the deposited item so that a
15 person responsible for verifying deposits may determine whether the content
of the deposited item at the time that it is verified, corresponds to the content
at the time 1t was deposited.
In operation of an exemplary embodiment, the automated banking
machine 10 1s operated by a user to perform banking transactions. This
20 includes for example the user providing to the card reader 22 of the machine a
debit card which includes a magnetic stripe. The magnetic stripe may include
information that identifies the user and/or their account such as a primary
account number (PAN) of the user. The user may further verify their identity
by providing to the machine a personal identification number (PIN) through
25 the keypad 20. If the input PIN corresponds to the data recorded on the card,
the user may be authorized to conduct transactions at the machine. It should
be understood that the use of these inputs by the user to the machine to
1dentify the user 1s exemplary and in other embodiments other inputs usable to

1dentify the particular user or an account may be used.
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A user also provides one or more inputs through input devices on the
machine to indicate the type of transaction they wish to conduct. Ifthe user
provides one or more inputs indicating that they wish to make a deposit
transaction, the controller in the machine will operate in accordance with its

5 programming to present prompts to the user through the display 26 or other
output devices requesting that the user indicate the deposit values of the item
or items that they wish to deposit. After providing the indicated deposit value,
the controller operates the machine to open the gate 46 to the deposit transport
48 so that a user may insert the deposited item. When the user inserts the

10 deposited item it 1s moved through the transport 48 wherein properties of the
deposited item are sensed. This includes in exemplary embodiments, sensing
thickness and/or other properties of the deposited item as previously
discussed. The controller 56 further operates the recording device 78 such as
one or more printers, to record on the deposited item indicia that corresponds

15 to the particular properties or characteristics sensed. Once the indicia has
been recorded on the deposited item, the item passes into the storage area 50
where it is held in the banking machine for later verification.

Periodically the operator of the machine or other authorized entity
accesses the interior of the machine to remove and verify the deposited items.

20 This 1s done 1n an exemplary embodiment by opening the lock 18 and
accessing the chest portion 14 so as to remove the deposit holding container
52. In some embodiments the deposited items may be removed from the
depostt holding container at the machine and opened for verification in an area
adjacent to the machine. Alternatively the deposit holding container may be
25 locked and transported to a remote location for verification of the deposits.

In the exemplary embodiment the deposit holding container is to be
transported to a remote location and an empty deposit holding container is
placed in the machine to receive further deposits. The banking machine is
then returned to operation. The deposited items are removed from the deposit

30 holding container at a remote facility and the content thereof reviewed. The
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content which may include cash, checks or other deposited items is totaled for

each deposited item to obtain an actual deposit value. The actual deposit
value 1s then compared to the indicated deposit value to determine if there is a
discrepancy. If the actual deposit value and the indicated deposit value are

5 different, the user of the machine may have made an error in providing the
indicated deposit value. Alternatively the user may be attempting to
perpetrate a fraud by misrepresenting the value of the deposit. Alternatively,
deposited items may have been misappropriated by persons having access to
the deposited items either at the machine, in transport or at the location where

10 the deposited value is verified.
The actual deposited value may be compared to the indicated deposit

value by reviewing the numerical indicia corresponding to thickness recorded

on the deposited 1tem such as is shown in Figure 3. Alternatively transaction

number data or other machine-readable indicia may be correlated

15 electronically with the indicated deposit value. Of course in cases where the
actual deposit value corresponds to the indicated deposit value, the user has
deposited the indicated amount and the account of the user or other
appropriate entity 1s credited for the indicated deposit value.

In some circumstances however, the indicated deposit value does not

20 correspond to the actual deposit value of the item. At the deposit verification
facility persons verifying deposits may inspect deposited items for damage.
This may include for example, torn deposit envelopes or envelopes that have
not been sealed or which appear to have been cut or otherwise opened. An
example of a damaged deposit envelope is indicated 116 in Figure 7.

25 Damaged or otherwise opened deposit envelopes may have no contents or
may still have items contained therein. When items are still contained
therein, there is a question of whether all of the items are still housed within
the damaged deposit item.

When persons responsible for verifying deposits are faced with

30 damaged or otherwise open deposited items such as envelopes, questions may
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arise as to whether the items were damaged and/or empty at the time of
deposit or whether the content was lost or stolen after deposit in the machine.
By revieWing the indicia recorded on the deposited item which corresponds to
thickness and/or other properties, such disputes can often be resolved.

5 For example if the deposited item was empty at the time of deposit,
then the recorded thickness information related to the item may be used to
verify that the thickness of the empty envelope at the time of verification
corresponds to the thickness at the time of deposit. This is indicated with
regard to damaged envelope 116 in Figure 7 which shows that the thickness

10 information at a plurality of locations is constant and corresponds to the
thickness of the empty damaged envelope. This suggests for example that a
user may be attempting to perpetrate a fraud by deliberately depositing an
empty envelope which is damaged and which the user may later contend
contained materials corresponding to the indicated deposit value. In cases

15 where the recorded thickness or other properties show that the indicated
deposit value was not correct, the institution operating the machine will not
credit the user's account for the indicated deposit value.

In other circumstances an open or damaged deposit item may have
corresponding thickness or other data which shows that the deposited item

20 contained items at the time of deposit which are not contained at the time of
verification. In such circumstances it will be known that such items have
disappeared subsequent to the time of deposit. The institution operating the
automated banking machine may credit the user's account for the indicated
deposit value, as it is therefore documented that at least some of the deposited

25 items had apparently been lost through error or misappropriation.

Of course in some embodiments where the data concerning deposited
items includes magnetic sensors and detailed profile information, relatively
accurate data showing the type and number of deposited items can be obtained

from data stored in memory. Such data may in some embodiments be

30 accessed directly from the data store in the banking machine. Alternatively
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data in the machine may be transmitted through the network to other
computers which can be accessed at the deposit verification facility. Of
course numerous approaches may be used within the scope of the invention
depending on the capabilities and needs of the particular system.

At the verification facility, verification may often be successfully
accomplished through manual opening and review of deposited items.
Alternatively the verification facility may employ devices similar to those in
the machine for purposes of measuring the thickness of the envelope and
determining other properties of deposited items. This may include for
example passing depositéd 1items through such devices prior to opening them
at the facility to determine 1if there has been any change in the properties of the
item between the time that it was deposited and the time that it has reached the
facility. This may be done as part of a process for inspecting for damage to
the particular deposited item. In cases where machine readable indicia is used
on deposited items, a reader for the indicia and thickness sensing (or other
property sensing) device at the facility can be used to compare and identify
deposited items where properties of the item have changed from the time of
deposit. In addition, if a deposited item has been damaged in the transport or
has come open, the properties associated with the deposited item at the time of
acceptance in the machine may be useful in determining which open or loose
items found within a deposit holding container correspond to which deposit

item. Various approaches may be used within the spirit and scope of the

invention.

In alternative embodiments for example, the banking machine may
detect possible situations where a user has attempted to deposit an envelope or
other 1tem that is damaged or empty. In such situations the banking machine
may operate to refuse to accept such an item for deposit. Such systems may

prevent attempted fraud and/or avoid situations where a user forgot to place

the intended deposit items in the envelope.
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In some automated banking machines deposit envelopes are provided
for a user's convenient use. U.S. Patent No. 5,590,609 shows an automated
banking machine which provides envelopes to a user in which deposit items
may be included. In some embodiments the envelopes provided may be of a

known size and/or thickness. Sensors in the path for receipt of deposit

envelopes may sense for size and/or thickness properties and the computer
operating m the ATM may be programmed to have the machine reject and
return to the customer deposit envelopes that do not meet the acceptable size
or thickness parameters. This may be done for example by the controller in
the machine reversing the deposit transport.

For example, an exemplary automated banking machine may sense for
envelope thickness greater than the known empty thickness of the deposit
envelopes provided by the machine. The banking machine may be
programmed to instruct customers that they must place their deposit into a
machine provided envelope, even if the customer has planned to provide their
own deposit containing envelope. The machine may instruct the user to place

their nonstandard envelope within the machine provided envelope. In such an

embodiment if the sensors sensing thickness of a deposited envelope do not
sense thickness greater than that of a standard machine provided envelope, the
banking machine may return the envelope to the customer and may output a
request to the customer to put the deposit items in the envelope and/or for the
customer to use one of the envelopes the machine provides. In this way the
risk of the machine receiving an empty envelope is reduced.

In other embodiments the banking machine may have sensors which
sense the size, area and/or boundaries of the edges of a deposited envelope. In
this way if a deposited envelope does not correspond to the expected
configuration of a standard machine provided envelope, the deposited
envelope may be rejected by the deposit accepting mechanism.

In other embodiments deposit items may have common properties. For

example, the expected deposit items may include currency bills and checks,
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each of which have magnetic properties. The magnetic properties of the
machine provided envelopes may be nonexistent or within a known range.
The banking machine may sense for elevated magnetic properties for the
deposited envelopes to indicate that either cash or checks have been placed
therein. Envelopes that do not have such elevated magnetic properties may be
rejected. Of course in some situations the banking machine may sense for
other or additional properties and use that as a basis for accepting or rejecting
the deposit.

It should be understood that in some embodiments the banking
machine may operate to sense for combinations of properties and may not
accept the envelope if any one or more properties is not within the anticipated
limits. In some embodiments envelope deposits that are rejected may be
returned to the customer. In other embodiments suspect deposits may be held
by the machine for analysis and/or as evidence.

In further alternative embodiments the banking machine may dispense
an empty envelope to the customer for use that does not have predetermined
thickness, size, magnetic or other properties. In some exemplary
embodiments the properties of interest may be measured by sensors in the
banking machine at the time the empty envelope is being dispensed to the
customer from the machine. The properties of interest could again be
measured for the envelope when the user deposits the envelope with deposit
items into the machine. If an expected change (or absence of change) in
thickness, size, magnetic properties or other sensed properties is not detected

when the user deposits the envelope back in the machine, the deposit may be

rejected.

Alternatively or in addition, indicia corresponding to properties of
interest may be printed on the envelope by the machine prior to or at the time
of dispense of the empty envelope. In addition or alternatively such
information may be stored in a database. This information may then be

compared to that for the deposited envelope. This may be done at the time of
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accepting the deposit and used as a basis to reject the deposit by the machine
or may be done subsequently when the contents of the deposit envelopes are
being verified. Of course other approaches may be taken depending on
system and operator requirements.

5 While the exemplary form of the invention has been described with
respect to verifying deposited items which are envelopes, the principles of the
invention are not limited to such items. The principles of the present
mvention may be employed with regard to tickets, checks and other types of
items which may be deposited in automated banking machines. In addition

10 the principles of the invention may be applied in situations where operators of
such systems need to check for missing deposits or other items. Numerous
alternative approaches within the spirit of the invention will be apparent to
those skilled in the art from the foregoing disclosure.

Thus the apparatus and method of the present invention achieves the

15 above stated objectives, eliminates difficulties encountered in the use of prior
devices and systems, solves problems and attains the desirable results
described herein.

In the foregoing description certain terms have been used for brevity,
clarity and understanding, however no unnecessary limitations are to be

20 implied therefrom because such terms are used for descriptive purposes and
are intended to be broadly construed. Moreover, the descriptions and
1llustrations herein are by way of examples and the invention is not limited to
the exact details shown and described.

In the following claims any feature described as a means for

25 performing a function shall be construed as encompassing any means known
to those skilled in the art to be capable of performing the recited function, and
shall not be deemed limited to the particular means shown in the foregoing
description herein or mere equivalents thereof.

Having described the features, discoveries and principles of the

30 invention, the manner in which it is constructed and operated, and the



CA 02455870 2004-01-29
WO 03/019447 PCT/US02/24429

24

advantages and useful results attained; the new and useful structures, devices,

elements, arrangements, parts, combinations, systems, equipment, operations,

methods and relationships are set forth in the appended claims.
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CLAIMS

We claim;

5 1. A method comprising:

(a) sensing thickness of an item deposited in an automated
banking machine;

10 | (b)  recording on the deposited item, indicia that

corresponds to thickness of the item.

2. The method according to claim 1 wherein in step (b) the indicia
i1s printed on the deposited item.
15
3. The method according to claim 2 wherein the indicia includes

at least one thickness dimension.

4. The method according to claim 2 and further comprising:
20

associating an identification indicator with the deposit of the

item 1n the machine;

storing the identification indicator in memory in correlated

25 relation with the thickness; and

wherein in step (b) the identification indicator is printed on the

item.
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5. The method according to claim 1 and further comprising
moving the item along a deposit path in the machine between a deposit item

inlet and a storage area, wherein step (a) is carried out as the item moves

along the path.

6. The method according to claim 1 and further comprising
sensing thickness of the item at a plurality of locations on the item, wherein in

step (b) the indicia corresponds to the thickness sensed at a plurality of

locations.

10

7. The method according to claim 6 wherein in step (b) the indicia
includes a plurality of indicia corresponding to thickness at one of the

plurality of locations.

15 8. The method according to claim 1 wherein the item comprises a

deposit envelope.

9. The method according to claim 8 and further comprising:

20 (c)  storing the deposit envelope in a storage area in the

machine;
(d) removing the deposit envelope from the machine;

25 ()  comparing thickness of the deposit envelope removed

in step (d) to the thickness corresponding to the indicia
applied 1n step (b).

10.  The method according to claim 9 and further comprising:
30
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(f) if the comparison in step (¢) shows a difference
between the thickness of the deposit envelope when
removed in step (d) and the thickness of the envelope
when deposited based on the indicia corresponding to

5 thickness reported in step (b), noting a discrepancy.

11.  The method according to claim 9 and subsequent to step (d)

further comprising:

10 inspecting the envelope for evidence of damage, and carrying

out step (e) responsive to finding evidence of damage.

12.  The method according to claim 11 wherein if the comparison in
step (e) shows less than a difference between the thickness of the envelope
15 when removed 1n step (b) and the thickness of the envelope when deposited
based on the indicia corresponding to thickness recorded in step (b), noting a

discrepancy.

13.  The method according to claim 12 and prior to step (a) further

20 comprising:
recetving through operation of the machine, data corresponding
to the 1dentity of a user depositing the item, and subsequent to
step (e) notifying the user of the discrepancy.

25

14.  The method according to claim 1 wherein in step (a) thickness

of the 1tem 1s sensed using a contact sensor.

15.  The method according to claim 1 wherein in step (a) thickness

30 of the 1tem 1s sensed using a non-contact sensor.
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16.  The method according to claim 15 wherein in step (a) the non-

contact sensor comprises a radiation sensor.

17.  The method according to claim 8 and prior to step (a) further

5 comprising:
determining a thickness of the deposit envelope in an empty
condition; and
10 providing the empty deposit envelope to the customer from the
banking machine;
and subséquent to step (a),
15 comparing the determined thickness of the empty deposit

envelope to the thickness of the envelope sensed in step (a).
18.  The method according to claim 17 and further comprising:
20 returning the deposited envelope from the machine responsive
to the thickness of the envelope sensed in step (a) not being

greater than the thickness of the empty deposit envelope.

19.  The method according to claim 17 and prior to step (a) further

25 comprising:

fecording on the empty deposit envelope, indicia that

corresponds to the thickness of the empty envelope.
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20.  The method according to claim 17 wherein in the providing
step the empty deposit envelope is dispensed to the customer from the
machine, and wherein in the determining step the thickness of the empty

deposit envelope 1s determined through operation of the machine.

21.  Themethod according to claim 1 and further comprising:

sensing a dimensional characteristic other than thickness of the
item deposited in the automated banking machine, and wherein
in step (b) the indicia further corresponds to the dimensional

characteristic.

22.  The method according to claim 1 and further comprising:

sensing a magnetic characteristic of the item deposited in the
automated banking machine, and wherein in step (b) the indicia

further corresponds to the magnetic characteristic.

23. . The method according to claim 9 and further comprising:

prior to step (d) receiving a value indication through the
machine of a value associated with contents of the deposit

envelope; and

(f)  recording on the deposit envelope through operation of
the banking machine, indicia corresponding to the

value.

24.  The method according to claim 23 and further comprising subsequent

to step (d):
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comparing the deposit envelope contents and the value

corresponding to the indicia recorded on the deposit envelope

in step ().

25. A method comprising:

(a)  providing at least one input through at least one input

device on an automated banking machine;

(b)  depositing an item into the machine;

(c)  sensing thickness of the item deposited in the machine;

(d)  recording on the item indicia which corresponds to the
at least one input and the sensed thickness of the

depostted item.

26.  The method according to claim 25 wherein in step (a) the at

least one input is representative of a value associated with the item, and

wherein in step (d) the indicia recorded on the item corresponds to the value.

27.  The method according to claim 26 wherein in step (a) at least

one input 1s representative of an identity of a user, and wherein in step (d) the

- indicia recorded on the item corresponds to the identity of the user.

28.  The method according to claim 27 wherein the deposited item

comprises an envelope and further comprising:

(¢)  storing the envelope in the machine;
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removing the envelope from the machine;

determining a deposited value of the envelope content

when removed from the machine.

The method according to claim 28 and further comprising:

comparing the deposited value to the value;

coinparing the sensed thickness in step (¢) to the
content responsive to the comparison of the deposited
value and the value in step (h) showing a difference

between the value and the deposited value.

The method according to claim 29 and further comprising:

()

notifying the user that they will not be credited for the
value responsive to the comparison in step (i) indicating
that the thickness sensed in step (c) does not indicate

that the enveloped deposited in step (b) does not contain

the value.

A method comprising:

(a)

removing a deposited envelope stored in an automated
banking machine, wherein the envelope has recorded
thereon by the machine, indicia corresponding to an

indicated depostt value and a thickness of the envelope;
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(b)  determining an actual deposit value for the envelope

based on contents removed therefrom;

(c) comparing the indicated deposit value and the actual

deposit value for the envelope;

(d)  responsive to the comparison in step (¢) indicating a
difference between the indicated deposit value and the

actual deposit value, comparing the thickness

represented by the indicia recorded on the envelope and

the contents of the envelope.

The method according to claim 31 and further comprising:

()  responsive to the comparison in step (d) showing that
the contents of the envelope corresponds to the

thickness represented by the indicia recorded on the

envelope, crediting an account with only the actual

deposit value.

The method according to claim 31 and further comprising:

receiving the deposit envelope in the automated banking

machine;

- sensing thickness of the envelope through operation of the

automated banking machine;

applying the indicia through operation of the machine.
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The method according to claim 33 and prior to step (a) further

recelving at least one input through at least one input device on
the automated banking machine, corresponding to the indicated

deposit value.
The method according to claim 34 and further comprising:

prior to the step of receiving the deposit envelope in the

automated banking machine, further comprising:

determining a thickness of the deposit envelope in an empty

condition, and providing the empty deposit envelope form the

automated banking machine; and

comparing the thickness of the deposit envelope sensed in the

sensing step to the thickness of the empty deposit envelope.

The method according to claim 33 and prior to step (a) further

measuring a dimensional characteristic other than thickness of
the deposit envelope through operation of the banking machine,

and wherein the applying step comprises applying indicia

corresponding to the dimensional characteristic.

The method according to claim 33 and prior to step (a) further
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sensing a magnetic characteristic of the deposit envelope
through operation of the banking machine, and wherein the
applying step comprises applying indicia corresponding to the

magnetic characteristic.
38.  Apparatus comprising:
an automated banking machine including:

10 at least one sensor operative to sense thickness of each of a

plurality of items deposited in the machine;

a recording device, wherein the recording device is operative to
record on each deposited item, indicia corresponding to the

15 thickness of the respective item.

39.  The apparatus according to claim 38 wherein the machine

further comprises:

20 a deposit inlet, a storage area and a transport between the inlet
and the storage area, and wherein the at least one sensor is
operative to sense thickness at a plurality of locations on the
deposited item, and wherein the indicia recorded on each

deposited item corresponds to the thickness sensed at the

25 plurality of locations.

40.  The apparatus according to claim 39 wherein the recording
device comprises a printer, and wherein indicia corresponding to thickness of

the 1tem at the plurality of locations is printed on the item.
30
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41.  The apparatus according to claim 38 wherein the machine
further comprises a computer memory, wherein data corresponding to sensed
thickness of each deposited item is stored in the memory, and wherein the
indicia recorded on each deposited item is correlated in the memory with the

S corresponding thickness data.

42.  The apparatus according to claim 38 wherein the machine
includes at least one input device adapted to receive user identifying data, and
wherein the recording device is operative to record on each deposited item,

10 indicia corresponding to the user identifying data.

43.  The apparatus according to claim 38 wherein the machine
includes at least one input device adapted to receive deposit value data
assoclated with each deposited item, and wherein the indicia recorded by the

15 recording device is further indicative of the deposit value data input through

the at least one input device for the corresponding deposit item.

44,  The apparatus according to claim 38 wherein the sensor

comprises a contact sensor.

20
45.  The apparatus according to claim 38 wherein the sensor
comprises a non-contact sensor.
46.  The apparatus according to claim 38 wherein the banking
25 machine further comprises a cash dispensing device.

47.  The apparatus according to claim 38 wherein the automated
banking machine further comprises a magnetic sensing device adapted to

sense magnetic properties of each deposited item.

30
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48.  The apparatus according to claim 47 wherein the indicia
recorded on each 1tem corresponds to the sensed magnetic properties of the

respective item.

49.  The apparatus according to claim 38 wherein the items

deposited in the machine comprise deposit envelopes.

50.  The apparatus according to claim 49 wherein the banking
machine further comprises a device providing empty deposit envelopes from

the machine.

51.  The apparatus according to claim 49 wherein the banking
machine further comprises a deposit inlet, a deposit holding container and a

deposit transport operative to move deposited envelopes between the deposit

inlet and deposit holding container.

52.  The apparatus according to claim 51 wherein the sensor is

positioned to sense thickness of each deposited envelope as the envelope

moves in the deposit transport.

53.  The apparatus according to claim 52 wherein the recording
device comprises a printer operative to print the indicia on each deposited

envelope as the envelope moves in the transport.

54.  The apparatus according to claim 53 wherein the banking

machine comprises a lockable chest portion, and wherein the deposit holding

container 1s positioned in the lockable chest portion.
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55.  The apparatus according to claim 54 wherein the deposit
holding container is removable from the banking machine when the lockable

chest portion 1s unlocked.

56.  The apparatus according to claim 50 and further comprising a

controller in the banking machine wherein the controller is operative

responsive to the at least one sensor to cause the banking machine to not

accept for deposit in the machine an empty deposit envelope.

57.  The apparatus according to claim 56 wherein the controller is
operative to compare sensed thickness of deposited envelopes to a thickness

corresponding to an empty deposit envelope.

58.  The apparatus according to claim 57 wherein the banking
machine further comprises a deposit transport moving deposit envelopes in the

machine, and wherein the at least one sensor senses thickness of envelopes in

the deposit transport.

59.  The apparatus according to claim 58 wherein the controller is
operative to cause the transport to move deposit envelopes in a first direction
to move the deposit envelopes into the machine, and wherein the controller is
operative to cause the transport to move a sensed deposit envelope in a second
direction opposed of the first direction responsive to the thickness of the

sensed deposit envelope being not greater than an empty deposit envelope.

60.  Apparatus comprising:

an automated banking machine including:

a card reader;
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a cash dispenser;

a deposit envelope accepting mechanism:

at least one thickness sensor operative to sense thickness of
envelopes received by the deposit envelope accepting

mechanism;

a recording device operative to place in connection with each
deposit envelope passed through the deposit envelope
accepting mechanism, indicia corresponding to thickness of the

respective deposit envelope.

61.  The apparatus according to claim 60 wherein the recording
device is operative to apply a plurality of indicia at a plurality of locations on

each deposit envelope, the indicia in each location corresponding to a

thickness in a sensed location sensed by the at least one thickness sensor.

62.  The apparatus according to claim 60 wherein the automated
banking machine further comprises a controller in operative connection with a
memory, wherein the controller is operative to cause to be stored in the

memory thickness data corresponding to the indicia.

63.  The apparatus according to claim 62 wherein the automated
banking machine further comprises a communications device in operative
connection with the controller, wherein the communications device responsive

to the controller is adapted to communicate the thickness data to a remote

computer.
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64.  The apparatus according to claim 62 wherein the at least one
thickness sensor is operative to sense thickness at a plurality of locations on
each envelope and wherein the thickness data stored in the memory

corresponds to thickness in the plurality of locations.

5
65.  The apparatus according to claim 62 wherein the banking
machine further comprises at least one magnetic sensing device operative to
sense magnetic properties of envelopes received by the deposit envelope
accepting mechanism.
10 "

66.  The apparatus according to claim 65 wherein the controller is
operative to cause to be stored in the memory, in correlated relation with the
thickness data and the indicia for each respective envelope, data

corresponding to the magnetic properties of the respective envelope.
15
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