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@ Automatic artiole renting machine.

&) in an automatic article renting machine, when a
customer ronts a new article (9.9. videocassette),
since the number of videocassettes now baeing rent
by the customer is checked and an additional ren-
ting Is prohibitea when the checkad number exceeds
a predetenmined value, it is possible to prevent limit-
less videocassette renting to the same customer and
1o urgo the customer to retumn videocassettes. Fur-
gther. since the rental fes and the rantal period are
= adjusted according to days of the week, it is possi-
ble to make uniform the videocassetts renting busi-
ness through the weok. Further, even when & bar
g\jcode indicative of the videacassette number is de-
fective and therefore non-readable, since the cus-
°tomer can ratum the defective videocassstte by in-
Q.. serting an 1D card and by indicating the videocas-
W satts number, it is possibla to prevent the customer
from paying extra rentat fee,
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Automatic Article Renting Machine

BACKGROUND OF THE INVENTION
Field of the invention

The present lnvention relates to an automatic
article remting machine for automatically renting
articles (e.g. a Videocassette) to customers and
receiving arficle returned from the customers.

Description of the Prior Art

Videocasselte renting machlnes so far pro-
posed are provided with a cassette accommodating
shelf formed with a plurality of inner slots into
which cassettas are insertad for keeping: a cas-
selte conveying devica for moving a cassefte be-
tween each inner siot and an outer rentalreturn
slot; and a slot table for recording a siot number. a
cassette number and management data including
vental free. A videocassette designated or inserted
by a customer is rented or returned by determining
the inner videocassette slot position in the shelf

and the rental fee with reforence to the siot table”

and by moving the corresponding cassotte be-
twaean the inner slot and the outer rentalreturn slot
by the cassetta conveying device. In the conven-
tional vidéocassette renting machinas as described
above, videocassettes are rentad limillessly ac-
cording to customer's requirement without any re-
striction, Therefore, there exists a problem In that
some videocasseftes are not returned.

Further, In the prior-art renting machines, the
rental foe is usually fixed (o.g. rental fee par night)
irespective of days of the week on which a
videocassetie Is rentsd and also the rental period Is
fixed. However, thera exists a tendency that arficles
are concantratedly rented on a specific day of the
week. For instance, In the case vof videocassettes,
videocassettes are mainly rented on the weckend
ot not ranted many on weekdays. Therefore, in 2
conventional renting machines, there exists a prob-
fom in that it is Impossible to rent videocassetiss
effectively on the weekdays, because the rental fee
and the rental period are both uniformly fixed.

Further, the automatic renting machines usually
perform the rentat/return processing as follows: a
videocassette is rented to a customer aRer cus-
tomer authentication (a customer is checked as to
whether -he or she is a person authorized to rent
articles) with use of a card; a customer's card data
and the videocassetto data are both recorded so as
to comrespond to each other in the storage device;
when the videocassette is retumed, an identifica-

10

lion code (e.g. bar code) formed on the returned

videocassette is read to retrieve data recorded in

tha storage device and to confirm that the returned
videocassette is the one recorded in the storage
device.

In the above return processing, the customer's
authentication Is not made, because there exists a
cass where a customer often returns plural
videocassettes simultaneously.

in any way, it is necessary to read an iden-

" tfication code formed on a videocassstta when

returned. Howaver, since the identification code is
usually formed on the surface of the cassette cas-
ing in the form of bar code, there axists a problem
in that when the bar code is damaged or stained,
the code cannot be read reliably. In case the bar
code on the cassette casing Is not read, since no
return processing.is made even if the videocassette
has been returned, the rental fee is accumulated

and therefore an unforeseen damage is inflicted on
the customer or there exisls a problem in that -

monetary matters occur.

SUMMARY OF THE INVENTION

With these problems in mind, therefore, it is
the primary object of the present invention to pro-
vide an sutomatic aricls renting machine which
can fimit the number of articles including videocas-
sottes to be rented by providing a rental table in
which the number of rented articies is recorded for
sach customer,

it is another obisct of the present invantion to
provide an automatic article renting machine which
can promote article renting business even on week-
days by providing a rental table In which rental fee
and/gr rental period are adjusted acconding to days
of the waek.

ft is still another object of the present invention
to provide an automatic article renting machine
which can enable the return pracessing even whaen
an Ildantification code formed on an article cannot
be read. '

To achleve the above-mentioned first object, an
automatic article renting machine having an article
sccommodating sheif formed with a plurality of
inner slats into which articles are lnsetted; an outer
article rentalreturn slot; an article conveying device
for moving an article between each inner slot and
the outer rentalreturn siot; and a slot table for
recording an inner siot number, an article number
and management data including rental fee; an innér
slot position and a rental fee of an adicle des-
ignated or returned by a customer being deter-
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mined with reference to the slot table; the des-
ignated or returned article being conveyed between
the determined inner slot and the outer rontalireturn
slot for rentakreturn processing: and the rental fee
being paid Dy cash or a card, of the present
invention. is characterized by rental table means
for storing the number of articles now being rented
for each customer; determining means for deter-
mining the number of articles now being rented of
each customer from said rental table means when-
aver & new article is rented; and prohibiling means
for prohibiting additional rental processing when
the number of articles now being rented exceeds a
predetermined number.

In the automatic article renting machine ac-
cording to the present invention, the number of
arficles now being rented is checked for each cus-
tomer by the rental table whenever a customer
requires to rent 3 new article through the rental
operstion. When the number of articles now baing
rented exceeds 8 predstermined number, an addi-
tional renting operation is prohibited. That is. an
additional article is rented only when the number of
arficles now being rented is below the predeter~
minad number.

In the present invention. a rental table is pro-
vided in. addition to the slot table in order to record
the currant number of articles being rented in this
rantal table for each customer. Whenever a new
article is rented, since the number of articies now
being rented is first checked by this renta! table
and a new article is prohibited from being addition-
ally rented when the checked arlicle number ex-
cesds a predetermined value, it is possible to pre-
vent articlegs from being rented Hmitlessly and
therefore to prevent articles from being not re-
furnad.

To achieve the above-mentioned second ob-
ject, an automatic articte renling machine having an
article accommodating shelf formed with a plurality
of inner slots into which articles are kapt an outer
article rentalreturn slot; an article conveying device
for moving an articke betwean aach inner slot and
the outer rentalireturn slot; and a management ta-
ble for recording rental fee or rental period for each
article to be rentsd: an arlicle designated or re-
turned by a customer being conveyed between the
inner stot and the rentalireturn slot for rental/retum
processing; and rental fee being paid by cash or
-card, of the present invention, is characterized by a
tental fee table in which rental fess are adjusted
according to days of the week; a rental period table
in which rental periods are predetermined for each
day of the week; operation mode selecting means
for selecting any one of the two tables: 2 calendar
clock for counting days of the week: and determin-
ing means for determining a today's rental fes or 2
foday's rental period in said management table

15
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with reference to the table selected by said opera-
tion mode selecting means and a day of the week
of the calandar clock.

In the automatic article renting machine ac-
cording to the present invention, the today's day of
the week is always checked by the calsndar clock
for counting days of the week. When an articlo is
rented, a rental fea or a rental period correspond-
ing to a today's day of the week checked by the
calender clock is read from the rental fee table or
the rental period table. In this case, any one of the
two tables have been selecied by the operation
mode sslecting means. if the mode where the
rental fee table is used has been selected, & rental
fee corresponding to a day of the week on which
an article is rented in read. On the other hand, If
the mode where the rental period table is used has
been selacted, a rental period corresponding to a
day of the week on which an articls is rented is
road. The read rental fee or pariod is sst to the
management table and used in paying rental fee.

According to the present invention, since a
table in which rental fees or rontal paricds are
adjusted according to days of the week is used,
when the values in the table aro selectad appro-
priately. it is possible to adjust the renting ke-
quency on each day of the week according to the
wachine owner side. Therefore, it is possible to
simply promote the rental business on weekdays in
pariicular, or to meke uniform the rental business
through 2 wesk.

To achieve the above-mentioned third abject,
an automatic renting article machine in which a
customer data read from an inserted customer card
and an identitication code formed on an article to
be rented or a code relatsd to an article to be
rented are rocorded as rental data before article
rental operation; and an identification code formed
on a returned article is read to perform & returmn
procassing on tha basis of the rental data cor-
responding to the identification coda, of the present
invention, is characterized by means for allowing
the customer card to be inserted when an ikden-
tification code formed on & retumed articls is not
readable; means for allowing a data for identifying
the returned erlicle to ba inputted; means for per-

_forming an article retum processing on the basis of
.a rental data specified by the customer data re-

corded on the inserted customer card and the
inputted article identifying data; and means for in-
hibiting an article whose identification code Is not
readable from being rented agaln.

In the automatic article renting machine ac-
cording to the present invention, a data on a cus-
tomer and an article identifying code are recorded
in correspondance to sach other whenever an arti-
cle is being rented. In case article return process-
ing cannot be implementsd by reading an article
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identifying code when an article is being returned,
the customer card is allowed to be inserted and an
identifying data of an article to be retumed is
allowed to be entersd. On the basls of these data,
article retum processing can be performed. and
therefore a problem in that retum processing is
disabled because of no identification code reading
can be solved.

As descrived above, in the automatic ariicle
renting machine according to the present invention.
article return processing can be performed by in-
serting a customer card and inputting an article
identifying data when an identification code formed
on an article is not readable. In other words, even it
a bar code is not read, it is possible to implement
return processing, thus preventing the rental fes of
the article required from being accumulated without
article return.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an outer diagrammatical view show-
Ing a videocassette renting mechine;

Fig. 2 is a rear-side perspective view show-
ing a videocassette;

Fig. 3 is a schematic block diagram showing
an electric configuration of the renting machine:

Fig. 4 is a dlagram showing a memory map;

Fig. 5 is a plan view showing a memory
card; . ’
Fig. 6 is a perspoctive view showing & cas-
sotte take/iestore machanism:

Fig. 7a Is & diagram showing an 1C memory

Fig. 7b is a diagram showing a slot table;

Fig. 7c is a diagram showing a rental table:

Figs. 8a to 8g are flowcharts for assistance
in explaining the operations of the videocassette
renting machine of the present invention;

Figs. 8 to 14b show another embodiments of
the present invention;

Fig. 9 Is an outer diagrammatical view show-
ing a videocassatte renting machine;

Fig. 10 is a schematic block diegram show-
Ing an electric configuration of the renting machine;

Fig. 11 is a diagram showing a memory

Fig. 12 is a diagram showing a management
table:

Fig. 13a is a diagram showing & rental fee
table;

Fig. 13b is a diagram showing & rental pe-
riod table;

Figs. 14a and 14a are flowcharts for assis-
tance in explaining the operations of the videocas-
satte renting machine of the present invention;
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Figs. 15a to 18¢ shown another embodi-
ments of the present invention:

Fig. 15a Is a videocassette data file set in 2
memory unit of a control section of the videocas-
sette renting machine:

Fig. 15b is a rental file set in a memory unit
of the control section of the videocassstie renting
machine;

Figs. 16a to 16c are flowcharts for assis-
tance in explaining the operation of the videocas-
sette renting machine;

Fig. 18a is a mainroutine thereof;

Fig. 16b is a renting processing subroutine
thereof; and

Fig. 16¢ is a return processing subroutine
thereof.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIRST EMBODIMENT

Fig. 1 Is an outer diagrammatical view showing
an embodiment of videocassette renting machine
according to the present invention, by which the
number of videocassettes to be rented for each
customer can be limited. On the front side of the
machine 1, there are arranged a cathode ray tube
{CRT) 2, a card insertion sfit 3, a bill insertion sfit 4,
a coin Insertion slit 5, 2 mode selaction key 6. a
money change chute 7, a sfip slit 8, an outer
videocassette rentalrelurn siot 9 and a videocas-
sette seloction keys 10.

The CRT 2 displays operation messages o the
customer. Through the card insertion sfit 3, 1D
(identification) cards such as credit cards, member
cards or other cards are Inserted. When rental fee
is paid by cash, bills and coins are inserted
through the bill Insertion siit 4 and the coin Inser-
fion slit 5. The mode safection key 6 is composed
of a rental key used to rent & videocassette and a
retumn key used to retum a videocassetts.

Change (money) is discharged through the
change chute 7 when change is necessary i rental
fae payment. A receipt sfip is discharged through
the. sfip slit 8 in rental fee payment. In the rental
mode, a videocassette required for a customer is
conveyed from an inner siot 50a (described later)
to the outer videocassetta rentalireturn siot 9 for di-
scharging the videocassetts. In. the retum mode, a
videocassette 10 be retumed by the customer is
put into this outar videocassette rental/return slot 9.
As will be described later in mare datail, a cassetts
take/restore mechanism (conveying device) is pro-
vided for conveying a videocassetts bstween each
of plural inner videocassette keeping slots aranged
within the machine and this outer remtal/return slot

Page 6 of 20
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The videocassette selaction key 1Q is com-
posad of a plurality of keys. Each key cotresgords
to each cassette number. A cassette fitle is dis-
played - on top of each key. Further, it is also
possible to select any desired cassette by entering
a cassette number or a slot number at which the
desired cassette is kept. Further, where two or
more casseftes of the same titfe are kept, a single
selection key can be assigned to a plurafity of
cassetta numbars.

Fig. 2 ig a back side perspective view of a
videocassette. As shown, a bar code 11 repre-
sentative of a videocassette number (identification
. code) is printed or adhered to a back end surface
of the videocassette. A bar code reader is provided
for the cassette takerrestors mechanism moved
betwean the inner siots 502 and the outer siot 8.
The above bar code 11 can be read by the bar
code reader when a videocassette is heid In this
cassette takerrestore mechanism. The videocass-
ette number is assigned o each cassetie even if
the cassette fitle is the sama to plural cassettes to
be kept or stored.

Fig. 3 is a block diagram showing 4n electric
configuration of the videocassatte renting machine.
To a CPU 20, there are connected a2 memory 21
made up of ROM and RAM, a rental device
inputrautput (FQ) interface. 22, a videocassette ge-
loction key inputfoutput interface 23, a CRT
inputioutput interface 24, a card reader inputioutput
interface 25. a cash processing input/output inter
face 26, a printer inputioutput Intadace 27, a CAT
{card authorization terminal) inputioutput interface
28 via a bus. The videocassette selection key 10 Is
conngcted to the selection key VO 23; tho CRT 2 is
connacted to the CRT /O 24; a card reader 30 is
connected to the card reader VO 25; a bill payment
processing device 31 and a coin payment/change
procassing device 32 are connected to the cash
processing- VO 28; a receiptjournal printer 33 is
connected to the printer VO 27, respectively. Fur-
ther, a credit center (not shown) is connected to
the CAT VO 28 via Hnes. Further, the cassette
karestore mechanism 35 (conveying mecha-
nism), an outer rental/retum slot shutter mechanism
and a bar code reader 34 are connected to the
rontal device 10 22,

The bill payment processing device 31 pro-
cesses a payment by bills inserted through the bill
insertion slit 4. The coin payment/change process-
ing device 32 processes a payment by coins in-
serted through the coin ingertion siit 5 and cal-
culates change to be raturned to the customer. The
cassetts take/restore mechanism 35 (i.e. the cas-
setts conveying device) conveys a casselte be-
tween each of plural inner slots arranged within the
rental machine and the outer cassette rentalireturn

20

3

slot 8. The outer rentalireturn slot shutter mecha-
nism 36 opens or closes a shutter 60 provided
behind the outer videocassette rental/return siot 9.
The shutter B0 is so controfied as to be opened
where necessary. The bar code reader 34 Is pro-
vided for the cassolts take/rastore mechanism 35
to read a bar code 11 printed on the back surface
of a cassette now being retumed. The card reader
30 is provided with a magnetic head for reading a
customer's 1D card {g.9. credit card) and further
with a terminal for reading a memory card de-
scribed later.

Fig. 4 shows a part of map of the memory 21,
in which a system program is storsd in an area M1;
application programs for executing rental business
or raeturn business are stored in an area M2; an
area M3 is used as work area; a slot table is stored
in an area M4; and a rental table is stored in an
area MS. '

Fig. § shows a plan view showing a memory
card to be inserted through the card ingertion slit 3,
whose data can be read by the card reader 30.
This memory card is provided with a non-volatile 1C
memory 41 to which data can be wiitten elsc-
trically. Further, data can be read from or written in
the IC memory 41 through contacts 40 by use of a
parsonal computer (not shown). When data written
on the memory card is read by tha card reader 30,
the daia stored in tha IC memary 41 Is set to the
siot table M4 of the memory 21 of tha renting
machine. Further, data stored In the IC memory 41
Include management data blocks which correspond
to all the videocasseits selection key numbers as
described later, and a change flag is attached to
the end of each block. Only the blocks each having
a change Hlag "1° are to be changed as manage-
meant data. Therelors, in the renting rmachine, when
the memory card is read, only the management
data blocks having a change flag "1" are rewritten.

Fig. 6 shows the struclure of the cassette
take/restore mechanism. A videocassette accom-
modating sheff 50 is divided into 100 slots 50a (10
rows x 10 columns} and a single videocassette can
be accommodated in each skt §0a. Therefors, 100
videocassettes can be stored in thig shelf 50. Each
videocassefte Is taken or restored at a vertical
videocassstte position as shown in Fig. 2.

Two horizontal rails 57 are disposed in front of
the accommodating shelf 50 and on the upper and
lower sides, Two guide plates 53 are slidably
mounted on these two horizontal rails 57. These
guide plates S8 are connected to belts 55 driven
by a motor 56 and a shaft 58 which transmits a
driving power of 2 motor 58, ¢0 as to be moved in
the horizontal direction whea the motor 56 is rotat~
ed.

The upper and lower guide plates 58 are
mounted on the upper and lower portions of two
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vertical rails 54. A videocassstte conveying unit 51
is coupled to these vertical rails 64 so as to be
slidable up and down. This videocassatte convey-
ing unit 51 Is driven in the vertical direction by a
motor 52 mounted on the upper guide plate 59 and
a belt 53. That is. the videocassette conveying unit
51 can be moved to any desired positions at which
ali the inner slots 50a of the videocassette accom-
modating shelf 50 and the outer videocassetie
rentalreturn siot 9 are arranged by driving the
motors 56 and 52 appropriately.

The videocassette conveying unit 51 is formed
into 8 square cylindrical shape, so as to hold a
videocassette thersin, with one opening end thereof
open to the videacassette accommodating sheif 50
and with the other opening end thersof open to the
front panel side. Although not shown, a motor and
a conveyer belt are provided within the conveying
unit 51 in order to takeirestore a cassette from or
to an inner slot 50a of the accommodating shalf 50
and also to dischargertake a cassette to or from the
rentalireturmn slot 8. Further, the bar code reader 34
is dispoused on the inner upper porfion of the con-
veying unit 51 in order to read a bar cods 11
printed on the back side surface of the cassetts.

Tne rentalrretum slot shutter 80 is disposed in
back of the rentalreturn slot @ 2o as to be opened
or closed. When this shutter 80 is closed, it is
impossible 1o completely Insert a videocassette
through the reatalreturn slot 8 and to discharge a
vidoocassette from the conveying unit 51 fo the
rentat/return siot 8,

Fig. 7a shows an IC memory map of the mem-
ory card. The number of blocks is 100 which
comresponds to the sum total number of the cas-
selta selection keys. Each block Is composed of a
key number (videocassette selection key aumber),
a tile name, a casselts number, a slot number, a
rental fee and a change flag. The block with a
change flag "1" can be changed. These data can
be written by a personal computer (not shown).

Fig. 7b shows a slot table set in the memary
21 of the renting machine. The number of blacks is
100, which corrasponds to the total number of
videocassetta selaction keys. Each block is com-
posed of a kay number, a title name, a casselte
number, a stot number, a rental fes, a rental flag
and a non-rental flag: These managemant data ot
each block are looked up in rental or retum opera-
tion. For instance, when the cassette selaction key
{(number 2) Is depressad In rental operation mode.
the videocassetts conveying unit 51 is moved to a
slot position (slot number} comesponding to the
depressed selection key 2 by looking up this slot
table. Further, when rental fee is calculated, the
correspording rental fes ¢an ba known by looking
up this slot table. In return operation mode, a bar
code (cassette number) of the cassette returned by

15
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a customer is read and a slot position correspond-
ing to the cassette number is determined by look-
ing up this table. In this way, the rental or retum
operation can be implemented by looking up the
management data in the siot table.

Fig. 7c shows a reatal table, which is formed
whenever a rental operation is implemented. Each
block is composed of a cassefte number, & reral
data, an ID number end a rontal lee. This 10
number is here a customer's account number of
customer's 1D number recorded on a credit card or
other 1D cards,

The oparation of the above videocasselte ren-
ting machine wil be described hereinbelow with
retarance to flowcharts shown in Figs. 8a to 8g.

When the power supply Is turned on, the initial-
jzation is performed (in step n1) and T"Select
mode® is displayed (in step n2). Control stands by
an interrupt caused by a mode sslection key 8, a
clerk key (not shown) provided in the machine or a
timer Intarrupt provided in the CPU 20 (in steps n3
to nS5). When the mode selection key is depressed,
contrel proceads to the rentaliretum operation {in
step nB). When a clerk key Is depressed, control
procseds to the videocassetts replacement opera-
tion {In step n7). Further, when the tmer interrupt
occurs, control proceeds to the rental fable updat-
ing operation {in step nB). The timer Interrupts can
be determined at any tims. In this embodiment,
however, the timer interrupt occurs at 0 and 12
o‘clock every day.

Rental oparation

When the moda selection kay 8 is dopressed,
control proceeds 1o the operation shown in Figs. 8o
and Bc. Since the mode selection key 8 Is com-
posed of the rental key and the return key, control
checks which key Is degressed first (In step n10). if
the rental key, control proceeds to the operation of
staps n11 and after. First, "Select videocassette” is
displayed to wge the customer (o depress the
cassotte selection key 10. If any cne of the
videocassetta selection key 10 Is depressed (in
step n12), a management data block corresponding
to the depressed key number is retriaved from the
slot table (in step n13). When the rental flag of the
retrisved block is "1" (in step nl14), since this
videoocassette is now being rented, "Cassette.is in
rental, Select again” is displayed (Iin step n15) and
control returns to the original step. When the rental
flag of the corresponding block is 07, “insert
card" is displayed to urge the customer to insert a
credit card or other 1D card (In step n18). After the
card has been inserted (in step a17), control
checks whether the inserted card s comrect or not
(in step n18). If the card is not comect, “Unusable

-
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card" is displayed (in step n19) and control returns
to step n2. If a comrect card is confirmed (in step
ni8), control searches and counts the total number
of cassettes rented to the customer of the D
number {or account number) read from the inserted
card in the rental table (in step n20). If the total
number of the same (D number stored in the rental
table (i.e. the total number of videccassettes rented
to the owner of this card) exceeds a predetermined
value K {in stap n21), "Unusable card” is displayed
to limit the numbaer of videocassettes to be rented
for the same customer (in step n22), returning to
the ariginal step n2. When the number of videocas-
settes rented is below a predetermined value K,
control refers to CAT (card authorization terminal)
as to the cradit of this card owner (in step n23). I
not OK (in step n24); that i3, if the 10 number
{account number) of this card Is listed in a negative
(black)list of the credit center, control proceeds to
stap n22 to display that the card is not usable.

If OK (In step n24), control moves the
videocassette conveying unit 51 to an inner slot
position which is given by the management dsta
block retriaved in step n13 to take a vidsocassette
from the inner slot {in step n25). Thereatter, the
shutter 60 is opened (in step n26); the conveying
unit 51 is moved to the outer videocassette
rental/return slot 9 to discharge the videocassette
thersthrough (in step n27). Consecutively, the slat
table and the rental table are updated (in step n28).
That is, the rental flag of the comresponding man-
agement data block of the siot table is sat to "1"
and a naw block is added fo the rental table. This
block is composed of the cassette number rented,
tha rantal dats, the ID number of the customer and
the rental fea. Next, a slip and a joumal are printed
and the silp is discharged (in step n28} and the
shutter 60 is closad again {in step n30) to complete
the rental operation. In the above rental gperation,
it is also possible to aflow the customer to insert
some daposit feé.

Return operation

When the mode selection key is depressed in
step nJ of the idle routine shown in Fig. 8a and the
depressed key is a return key, the retum opsration
shown in Figs. 8d and 8e (steps of n40 and after)
will be implemented. First, "Insert card™ is dis-
played to urge the customer to insert a ¢redit card
or other 1D card (in step n40). When a card is
inserted, control checks whether the 1D number in
the card data is secorded in the rental table (in
steps nd1 and nd2). If not, "Not registered” is
‘displayed (in step n43), control retums to the idie
routine. if yes (in step n42), the shutter 60 is
opened (in step n44) and then “Ingert videocas-
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setto” is displayed (in step nd5). When a videocas-
gotio is inserted into the outer rentalreturn slot 9
{in step ndB), the bar code (cassette number} of the
inserted vidaocassette is read by the bar code
reader 34 (in step nd7). When read comectly (in
step ndB). the videocassstte is conveyed and re-
twmed to the shelf (In step n48). In this step, the
cassette slot position in which the returned cas-
satie is to be restored is determined by retrieving a
managsmant data block comresponding to the read
cassetts number from the slot table. Then, a rental
fee is calculated on the renfal table (in step nS0)
and “insert fee” is displayed (in step n51). When
feq is paid, the fee is seftled (in step n52). in the
case of cradit. no cash is inserted. After fee seltle-
ment, the slot table and the rental table are up-
datad (in step n&3). That is, the rental flag of the
corresponding management data block is reset to
*0" in the slot table, Further, the corrasponding
block ig deleted in the rental table (in step n53). A
receipt slip and journal are printed and the slip is
discharged (in step n§4) and the shutter 60 is
closad (in step n56), returning to the original idle
routine.

Whernt the cassette number cannot be read
correctly (in step n48}, controi proceeds to steps
n60 and after. First, "Insert videocassette correctly”
is displayed (in siep nB0) and then "Enter
videocassstte number” is displayed to urge the
custamer {0 enter the cassetts number (in step
nB1). ia this step, the cassatie selection kay 10 is
used to input the cassetts numbaer. Whan the cas-
setie number is inputted (in step nB2) and the
videocassetts is Inserted (in stéps n63 and ng4),
control restores tho videocassette to the corre-
sponding slot or other collection slot without read-
ing the cassette number (in step n65) and cal-
culates fee on the basis of the rentai table {in step
nge).

The non-rental flag of the corresponding man-
agement data block is set (in step n67). Thersafter,
control proceeds to fee settlement processing of
staps nS1 and after.

In the above processing, only when the cor-
responding ID number is prasant in the rental table,
since the shutter 60 is opened (in step nd4) and
then closad after retum operation (in step n55), the
shutter 80 is kept closed where not necassary, so
that it is possible to prevent an incorrect videocas-
sotta from being inserted into the outer rental/return
stot 9 naughtily.

Videocassette exchange operation

Whan a clerk key provided in the machine is
depressed in the idie routine, control proceeds to
step n7 from step nd to implement videocassette

Page 9 of 20
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exchange operation. Fig. 8f shows this exchange
operatioq, First, “Insert memory card™ is displayed
to urge the clerk to insert a memory card through
the card insertion siit 3 (in step n70). The clark
previcusly sets data as shown in Fig. 7a in the
memory card by use of a personal computer.
When the clerk insarts this memory card Into the
card Insertion slit 3, the card reader 30 reads data
stored in the IC memory 41 via contacts 40 of the
memory card. Each block at which a change flag is
sot 10 "1" is reamranged in the slot table (in step
n71). That is, the blocks at which the change flag is
set to 1" are rewritten. For instance, in the exam-
plo shown in Fg. 7a, the change flags of the key
numbers 1 and 2 are set to 1", the corrasponding
blocks In the slot table are changed. That is, the
cassette number of the key number 1 is changed
from 1001 to 1002 and the rental fee of the key
number 2 Is changed from Y600 to Y700. The
above-mentionad processing is impiemented for ali
blocks where a change flag is set 1o "1". There-
after, control retums to the original idle routine.

Aental table update operation

in the idie routine shown in Fig. 8a, If timer
intervupt occurs, control proceads to rental table
update operation (in step n8 in Fig. 8a). Fig. 8g
shows this operation. As already explained, timer
interrupt occurs at 0 and 12 o'clock everyday. The
same oparation is repeated evaryday at this tme.
The rental table is read (in step nB0) and control
checks whether each block Is less than the maxi-
mum rontal period (in step n81). For instance, a
black exceeding 7 days (i.e. the maximum rental
periad) from the rental date is delsted (in step
n82) and printed in journal (in step n83). After all
blacks in the rental table ars checked as described
above (in step nB4); this operation ends.

fo the ahove-mentioned rental table update op-
aration, since the blocks exceeding the maximum
rantal perlod are automatically deleted, it is possi-
ble to avert a problgm in that videocassettes to be
rentad cannot be accommodated in the rental ta-
ble, thus reducing the capacity of the memory. In
addition, since the deleted blocks are printed on
the journal, it is possible to manage videocassettes
axceeding the maximum rental period on the basis
of this printed results on the journal. Further, since
only blocks within the maximum rental period are
stored in the rental table, it Is -also possible to
shorten the retrleval time in the above step n41.
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SECOND EMBODIMENT

An embodiment which can adjust rental fees
and/or rental periods according to days of the week
will be described herainbelow.

Fig. 9 shaws an outside view of this videacas-
sette renting machine. Although there exists a fitle
differance from that shown in Fg. 1, the same
elements ars designated by the same reference
numerals without repeating the description thersof.

The card reader 30 of this embodiment allows
the rental fee to be settled by credit. A keyboard
12 includes secret number entry keys, a return
key, 2 mode selection key, efc.

Fig. 10 shows a schematic block diagram of
this embadiment, which is almost the same as that
shown in Fig. 3. The devices 31, 32 and 26 for
handling cash (shown in Fig. 3) are not connected.
The selection switch 10 and the keyboard 12 are
connected to the selection key /O interface 23. A
calendar clock 29 is connected to the CPU 20.

Fig. 11 shows a map of the memory 21. In
comparison with that shown in Fg. 4, arcas M6,
M7 and M8 are provided in place of the areas M4
and MS5. A management table (dascribed later) is
sot In the area M6. A rental fee table and a rental
period fable are set in the areas M7 and M8,
respectively. Among these tables, the rental fee
table and the rental period table are rewritable
through the keyboard 12. ’

'Fig. 12 shows a management table set In the
area MG of the memory 21. The numbers (No.)
denote each switch number of videocassette selac-
tion switch 10. In this management table, there are
provided a title nams, a cassette number, 2 siot
number, a rental fea, a rental period and a rental
data for each selaction swilch number. Further, a
rental flag is attached. When this rental flag is “1°,
this indicates that the cassette commesponding to the
selection switch number is in rental state. Fig. 12
indicates that the videocassette corresponding to
No. 1 is now being rented; the rental date is
January 9th, 1987; the rental pedod is two days;
the rontal fee is Y300: the siot number is 001; the
cassette aumber is 1001; the title name is A. Fur-
ther, CPU implements rental fae seflement with
reference to this table in rentalretum operaficn,

Fig. 13a shows a rental fee table set to the
area M7 of the memory 21 and Fig. 13b shows a
rental period table set to the area M8 of the mem-~
ory 21. These tables can be changed freely by the
machine owner side through the keybodrd 12, This
rental fee table stores rental fees according to days
of the week. For instance, the rental foe on Monday
is Y300 and that on Saturday is Y500. The rental
period table shown in Fig. 13b stores rental periods
according to days of the week. For instance, the
rental perdod on Monday is 3 days, and (hat on
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Saturday is 1 day. The videocassatie renting ma-
chine is operated on the basis of any one of these
tables. On the basis of the sefection table, the CPU
reads the rental fee or the rental period according
to the rental day of the week and sets the fee or
the period in the management table.

Figs. 14a and 14b are flowcharts for assistance
in explaining the operation of the videocasselte
renting machine. o

At first, control stands by a business selected
by a business selection key included in the key-
board 12 (in step n91). This business selection key
is composed of a return processing key and a
rantal processing key. When the retum processing
key is depressed (in step n92), the return process-
ing can be implemented (in step n93). When the
rentsl processing key is dopressed (in step ng4),
"Select dasired cassetta” Is displayed on tha CRT
display 2 to urge the customer to select a
videocassetta (in step n95) and control stands by
the dopression of the videocassette selection
switch 10 (in step nd6). Then, control checks
whather the operation maode is the rental fee table
cperation mods or the rental period tabla oparation
mode (in step n97). This mode setting can be
made with a switch (not shown) provided in the
machine. When the rental fee table operation mode
({fee mode) is selected. control reads a rental fee
corresponding to a today's day of the week with
reference to the table shown in Fig. 13a and sets
the fee to the fee area in the managemaent table (In
step n88). Further., a previously determined con-
stant rental period (2.9. 2 days) is set to the period
area in the management table-and a today's date is
set o the rental date area (in step n99).

When the rental pariod table operation mode
{period mode) is selected, control reads a rental
period corresponding to a today's day of the week
with reference to the table shown in Fig. 13b and
sels the period to the period area in the manage-
ment table (in step n100). Further, a previously
determined constant rental fee (e.g. Y300) is set to
the fee area In the management tabie and a to-
day’s data is set (in step n101). Consequently, the
corresponding rental flag is set (in step n102) and
the cassette take/restore mechanism 35 is driven to
process the rental operation (in step n103). Further,
the credit fee is settled on the basis of the data
tacorded on the credit card (in stsp n104), retu
ing Yo the original step n1. )

As described above, the machine owner can
solect any one of the fee mode and the period
mode as the operation mode and renial fee or
rental period can be changed according to a day of
the week in each mode. Therefora. when thase foe
and period are selected 10 appropriate values, it is
possible to prevent many videocassettes from be-
ing ranted on a spacific day of the wesk, and
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therefore it is possible to make uniform the
videocassette renting business or processing.

Further, in the above embodiment, a rental fee
table and a rental period table are prepared and
any one of thess two tables is used. Without being
Timited thereto. however, it is of course possible to
use a table in which the renta! fee and the rental
period can be both changed according to days of
the week. Further, it is also possible o provide any
one of the rental fee table and the rental period
table.

THIRO EMBODIMENT

Finally, an embodiment which can permit the
retumn operation even when the identification code
of a videocassette cannot be read will be described
hereinbelow in detail. Figs. 1, 2, 3 and 6 are
applicable to this embodiment without modification,

In Fig. 8, a slot row 50b located at the lower-
most position of the inner slots 50a of the

videocassette accommodating shelf S0 Is desig-

nated as slots for accommodafing defective
videocassettss. Therefors, all cassettes whose bar
codes cannot be read are aranged in these slots.

Figs. 15a and 15b show a videocassefts data
file and a rental file prepared in place of the areas
M4 and Ms (shown in Fig. 4) of the memory 21 of
the renting machine. In this videocassette data fle
shown in Fig. 15a, videocassette numbers, the &-
ties, the rental flags Indicative of whether the cas-
saite is in rental, numhers of the inner slots at
which cassettes are placed when not rented, the
customer's ID codes to whom the videocassettes
are rented, and the rental fees are stored. The
rental flag is set to "0" when not rented or sccom-
modated but to "1" when rented or not sccom-
modated, and further to "2" when refumed without
reading the bar code and accommodated in &
defective cassette accommodating siot S0b (renting
is prohibited).

In the rental file shown in Fig. 15b, the rontal
dates, the retum dates, the customer's codes, the
customer's secret numbers, the cagsette numbers
and the cassette titles are recorded In the order of
renting. .

The operation of the videocassette renting ma-
chine wilt be described with reference to the
flowchart shown in Fig. 18a. This flowchart is a
main routine. Controt determines that the rental key
Is depressed (in step n111) or the ratum key is
depressed (in step n112). If the rental key is do-
pressed, contrul proceeds to the rental processing
subroutine (step n113). If the retum key is de-
pressed, control praceads Yo the return processing
subroutine (step ni114).

Fig. 16b shows the reatal subroutine. When a
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card is insertad (in step n120), control determines
whether this card is valid or not (in step n121). if
valid, control authenticates this card in communica-
tion with a credit center (in step n122). If authen-
tication is OK (in step n123), a videocassetle is
selocted (in step n124), and this videocassette is
retrieved from the videocassette data file (in step
n125). When control determines that the selected
cassatte is siill accommodated without being ren-
ted (in stop n128), cantrol proceeds to step n127).
I already reated, control retums to step n124 to
stand by the anather selection.

Contro! records the rental data in the rental file
(in step n127), retums the card (in step n128) and
discharges the videocussette {in step n129). Fur-
ther, if the card is Invalid (in step 0121) or not
authenticated (in step n123), the card Is returned to
the customer (in step n130).

Fig. 18c shows the return subroutine. When
control proceeds to this operation, a videocassette
to be retumned Is first inserted (in step n140). Con-
trol reads a bar code formed on the surface of the
inserted videocassette (in step nt41). Contral de-
termines whether a bar code is read nomnally (in
stap n142). if read normally, the rental file is re-
trieved on the basis of the read bar code (in step
n143), and the videocassetty is restored to a cor-
responding slot 50a (in step n144). Thereafter, con-
trol updates the videocassetie data file by record-
ing that the cassette is returned and deletes the
corresponding data in the rental filg (in step n145),
and calcuiates tho rental fee (in stop n148) and
displays the caiculated fee (in step n147). After fee
has been paid (in steap 0148}, a receipt Is printed
and discharged (in step n147), reluming to the
original step.

On the other hand, if a bar code Is not read
nermafly (in step n142), contro! displays "Code is
unreadable” and “Insert card” (in step n150), and
reads the inserted card data (in step n151). The
rental fila Is retrieved an the basis of the card data
(in step n162) and 2 list representative of all the
videacassettas rentod by this customer is dis-
playad on tha CAT (in step n153). When the cus-
tomer selects a videocassstts to be returned from
among tha displayed videocassettes through the
cassette selection kay 10 (in step n154), the rental
file is updated on the basis of these data (in stap
n155). After the videocassette is accommodated In
the defective cassette accommodating slot 50b (in
step n156), control proceeds to the fas settlement
opsration of step n148 and after, The videocasset-
tes once retumed to the defective cassatte accom-
modating slot 50b are not rented without repairing
the bar code.

Further, in this embodiment, the rentat fee can
be paid by cash, a credit card, a prepaid card, etc.
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Claims

1. An automatic article renting machine (1)
comprising:
articls accornmodalting means (50) having a
plurality of compartments (503) in which articles
are held, each article having an identification code
:
an article rentalireturn slot (8);
article conveying means (35, 51) for moving an
arficle between each compartment and the article
rentalretum slot
rental processing means (20, 21) for causing
the conveying means to convey a designated arti-
clo from the compartment to the rentalrretum siot:
and
return processing means (20, 21) for causing
the conveying means to convey a returned article

from the rentalreturn slot o a compartment in

which the retumed article is to be held.
2. An automatic article renting machine as de-
fined in claim 1 further comprising:

means (30) for inputting an Ildentification data
of a customer;

file means for storing the number of articles
being rented for each customer identification data;

means, whenever an arlicle is rented by 2
customer, for determining the number of articles
being rented for the customer identification data of
the customer on the basis of the data stored in the
file means; and

maans for prohibiting the rantal pracessing by
the rental processing means when the number of
articles being rented exceeds a predetermined
number.

3. An autormatic article renting machine as de-
fined in claim 1 or 2 further comprising:

a management table for recording at least one
of rental fee and rontal peried for each identifica-
tion code of the article to be rented;

means for seltling rental fee being paid by at
least one of cash or card on the basis of the data
in the management table;

at least one of a rental fee table In which reatal
fees are adjusted according to days of the week
and a rental period table in which rantal periods are
determined for sach day of the wesk;

a calenider clock (28) for counting days of the
woek; and

moeans for determining at least one of a
today's rental fee or a today's rental period in the
management table with reference to a day of the
week indicated by the calendar clock and at least
one of the rental fee table and rental period table.

4. An avtornatic article renting machine as de-
fined In claim 3 further comprising:

operation mode selecting means for selacting
any one of the rental fee table and rental period
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table. and
whersin the determining means determines a
today's rental fee or a today's rental period in the
management table with reference to the day of the
waek indicated by the calendar clock and the table 5
selectad by the opsration mads selecting means.
$. An automatic article renting machine as de-
fined in claim 1, 2 or 3 further comprising:
first means (34) for reading the identfification
code on the article; 10
second mezns (30) for raading an identification -
data recorded on a card of a customer;
the rental processing means for storing a
customer identification data read from the card and
a’ identification code read from an article to be 15
rentad or a code related o the article to be rented
in corresponding relation lo each other as rental
data:
the retum processing means for performing a
roturn processing on the basls of the rental data 2
corresponding to the identification code read from
the returned article;
maeans for allowing the customer card to be
inserted into the second means, when an identifica-
tion code on a retumed article is not readable by 28
the first means;
means for allowing a data for identilying the
returned article to be inputted:
the return processing means for performing an
article return processing on the basis of a rental 3
data specified by the customer identification data
read by the second means and the inputted article
identifying data; and
means for inhibiting an article whosa identifica«
tion code is not readable from being rented again a5
by the rental processing means.
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Declaration of William J. O’Brien in Support of Blockbuster’s Motion for Summary Judgment of

Invalidity and Non-Infringement is redacted and lodged conditionally under seal.
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189
Q No, my question is: if "based upon the 2:45:50PM
order of the list” requires that Blockbuster -- if
"based upon the order of the list” requires that
customers receive the first choice on the list most
of the time, then would Blockbuster meet that 2:46:04PM
limitation?

MR. PAIGE: Objection; vague and
ambiguous, incomplete hypothetical.

You may answer.

THE WITNESS: | don't know. | mean, | 2:46:14PM
don't have enough statistics to answer that
question.

BY MR. O'BRIEN:

Q if "based upon the order of the list”
meant that the order of the list be the primary 2:46:19PM
factor given more weight than any other, then woutd
Blockbuster meet that limitation?

MR. PAIGE: Objection; vague and
ambiguous, incomplete hypothetical.

You may answer. 2:46:33PM

THE WITNESS: | don't have enough data to
answer your question.

BY MR. O'BRIEN:

Q Okay.

The - 2:46:42PM

190

Taking you back again to Exhibit T to your  2:47:12PM
initial report.
A Okay.
Q Excuse my cough.
If you look at Column 14 of the 450 2:47:28PM
patent, the third paragraph after the preamble
begins:

“In response to receiving any
of the items provided to the
customer..." 2:47:44PM

Do you see that?
Yep.
Okay.
_ And that paragraph ends:
“...wherein a total current 2:47:51PM
number of items provided to the
customer does not exceed the
specified number.”
A Uh-huh.
Q Well, actually, let me back up. should  2:47:58PM
have asked about the second paragraph.
Looking at Claim 1 of the '450 patent, the
second paragraph after the preamble says:
"Providing to the customer up

to-a specified number of the one or 2:48:11PM
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191
more items indicated by the one or 2:48:13PM
more item selection criteria.”

Now, what is your understanding of the
term “up to a specified number"?

A My understanding of the term is that the 2:48:25PM
rental plan defines a specified number, and that
number serves as the limit for how many items will
be delivered to the customer.

Q Whatis your understanding as to the
extent to which, if at all, The Court has defined 2:48:43PM
this clause, "up to a specified number,” to date?

A idon't think it appears in the claim
construction. | don't think it requires
construction, in my personaf opinion.

Q Why not? 2:49:01PM

A Because | think that -- | don't know -- |
don't see any ambiguity in this term, really.

Q What do you -~

How do you understand the word "specified”
in "specified number"? 2:49:16PM

A lunderstand it as specified by the rental
plan.

Q And then at the end of Claim 1, it says:

*...wherein a total number” -~
I'm sorry -- "a total current 2:49:27PM
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number of items provided to the 2:49:29PM

customer does not exceed the
specified number.”
A Uh-huh.
Q Sodo you have the same understanding of 2:49:34PM
"specified number” in that context?
A Soin the context of this specific claim,
the rental plan that's assumed within this planis a
max out and then the specified number is the limit
of the max out plan. 2:50:00PM
Q Okay.
Let's take a fook at the ‘381 patent.
it's Exhibit U to your initial report, Exhibit 337,
and please go to Column 13 of the '381 patent.
Claim 1 in the third paragraph after the 2:50:22PM
preamble reads:
“Causing to be delivered to
the customer up to a specified
number of movies based upon the
order of the list.” 2:50:37PM
Do you see that?
A Yes.
Q And what is your understanding of the term
“up to a specified number of movies” as used in the

‘381 claims? 2:50:51PM
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A In general, as before, it depends on the 2:51:05PM
rental plan.

And in this specific ctaim, | don't see a
limitation. | could be wrong, but t don't see right
now a limitation to a specific rental plan. 2:51:13PM

Q Sowhatis your understanding of what the
phrase means?

A Let me read it more carefully. | should
do that.

Yeah, | mean, i stick by my earlier 2:52:01PM
answer. | don't see that it's limited to a specific
plan.

Q Okay.

So what, then, is your understanding of
the phrase "up to a specified number of movies” as 2:52:10PM
used in the claims of the '381 patent?

A Well, | mean, in this claim, so as used in
the ‘381 patent, it's the upper bound in the number
of movies to be delivered, which depends on the
rental plan. 2:52:30PM

And it's possible that -- and | think it
is the case -- that in some claims, there is a
specific rental plan that defines further in that
specific context what the specified number is.

Q Whatis your understanding of what the 2:52:44PM

194
word "specified" adds to the phrase "specified 2:52:48PM
number of movies" in the claims of the ‘381 patent?
A My understanding is the word “specified”

means that the plan defines what that number is and

what that number actually means. 2:53:09PM
Q Okay.

Then at the time you prepared your initial
report, Exhibit 337, what was your - what
information, if any, did you have about Blockbuster
Online’s coupon programs? 2:53:23PM

A 1knew about it, but not from the case
itself.
Q What did you know about it?
A lknew it existed and you could actually
get a coupon. Actually, | might have known about it 2:53:37PM
from the case, as well, but | certainly knew it
before | started working on the case.

And my understanding is that the customer
could get a coupon and go to a Blockbuster store and
deposit that coupon and receive a rental from the 2:53:52PM
store under the store program if they were a member
of the Blockbuster store program.

Q And when you say if they are a member of
the Blockbuster store program, do you mean that they

are signed up with that store and have a Blockbuster ~ 2:54:12PM
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card? 2:54:14PM
A Correct
Q Okay
is there any charge for thal?
A As far as | know, if you use the coupon 2:54:20PM
and the coupon says that it's a free movie, then
there is no charge.
Q And you don't have to pay to sign up and
get your Blockbuster card, do you?
A | think the Blockbuster card is free. 2:54:33PM
Q Okay.
Do you have an understanding as to how
many Blockbuster Online subscribers take advantage
of coupons?
A Today? 2:54:45PM
Q Yes.
A Because | think there has been a shift in
the use of coupons over time.
Q What is your understanding in that regard?
A My understanding is that when the program  2:54:52PM
started, the coupons were an important way -- the
number one way to get -- maybe there were others,
maybe there weren't -- to get movies at the store
for Blockbuster Online subscribers that had a

Blockbuster card. 2:55:11PM
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And later on, you simply return an 2:55:12PM
envelope and get the free rental in return for the
envelope, of course, with the DVD aside, and that
has become a substitute for the coupon and perhaps
the coupons are also available. 2:55:30PM
Q Okay.
And the new program with the envelope that
you reféned to, is that part of the Total Access
program?
A Yes. 2:55:40PM
Q Prior to the Total Access program --
At any time prior to the Total Access
program, do you have information about how
frequently Blockbuster customers used the coupons?
A |think Mr. Salzetti cites some orders of ~ 2:55:.54PM
magnitude, but | don't remember what they are.
Q Do you have any additional or contrary
information to what Mr. Salzetti said?
A No.
Q Okay.

Do you have any understanding about, since

2:56:06PM

Total Access has been launched, how much use
Blackbuster Online subscribers have made of the
ability to return movies and get a free in-store

rental? 2:56:31PM
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