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@ Method of and apparatus for distributing ticket fare income.

@ A method of distributing ticket fare income between a
number of transportation entities is described. The transpor-
tation entities T, A, B, C, operate a first transportation route
group (X-Y} and second such group (a’-a", b’-b”, ¢'-¢"), each
group may have one or more routes. The method of the
invention involves issuing tickets at the starting end (X) of
the first route group, which tickets have magnetically stored
fare information, and collecting the tickets as the passengers
leave the second route group of the transportation network.
The tickets are magnetic read to retrieve the fare information
and the fare income for the network is apportioned to the
entities T, A, B, C on the basis of the processed information.
Apparatus for issuing tickets, obtaining fare information
from the tickets and processing the information, is also
described.
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METHOD OF AND APPARATUS FOR DISTRIBUTIHG
TICKET FARE INCOME.

The present invention relates to a method of
adjusting ticket fares in a network of different trans-
portation routes which can selectively be taken by a
passenger carrying a single common ticket, and more
particularly to a method of quickly, accurately, and
effectively adjusting ticket fares among different trans-
portation entities based on information stored in common
tickets used by passengers and finally retrieved by the
transportation entities.

Major cities have a network or system of inter-
connected transportationrroutesror linés such as of trains
and buses run by different companies. Previously,
passengers had to buy other tickets sold by different
transportation companies in'order to change routes. 1t was
however quite troublesome and time-consuming for passengers
to buy different tickets at transfer stations each time
they change trains or buses. To eliminate the trouble and
time, a system has been introduced to allow passengers who
wish to take different successive routes to buy at a
starting station a ticket which is effective for the
routes. This ticket purchase system is highly convenient
provided there is only one choice for the final
transportation route since each starting station on the

first route has to have only a relatively small number of
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tickets of different fares. However, where there are
several final transportation routes (run by the same or
different companies) which passengers can take, each
starting station is required to have many different common
tickets for each of the different final routes. Storing
and dispensing such many different tickets manuallﬁ or
through ticket dispensers at each station is quite complex
and costly. Fare adjustments.among the different
transbortation companies involved in such a transportation
network are guite complicated because many different common
tickets have to be picked out from ordinary tickets,
classified, and totalled. Similarly, where there are
several first transportation routes (run by the same or
different companies) which passengers can take, fare
adjustments are also very complex to perform.

It has been proposed to introduce a tiéket purchase
system which will eliminate the trouble of keeping many
different types of common tickets by selling tickets that
can be used by passengers to freely select any desired
transportation line of different transportation companies.
Though the proposed ticket purchase system would be
advantageous at the point of selling tickets, it would
still suffer a complex fare édjustment procedure which
would be laborious and subject to errors.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a

method of automatically adjusting ticket fares among
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different transportation network based on pieces of
information stored in retrieved tickets.

According to the present invention, there is
provided a method of distributing ticket fare income
among different transportation entities operating a
transportation network comprising a first transportation
route and a plurality of further transportation routes
leading from the first transportation route, the method
comprisin§ the steps of:

(a) issuing, at the starting end of the first
transportation route, tickets to passengers to generate
ticket fare income, the tickets being effective for use
on the first transportation route and any one of the
further transportation routes, and the tickets having
information indicative of the fare paid;

(b) retrieving the tickets from the passengers
as the passengers leave the transportation network;

(c) obtaining the ticket fare information from
each of the retrieved tickets; and

(d) apportioning ticket fare income amohg the
transportation entities of the first and the or each
further transportation routes based on the ticket fare
information obtained from the ticket.

According to the present invention, there is
also provided a method of distributing ticket fare income
among different transportation entities operating a
transportation network comprising a plurality of a first
transportation route and a further transportation routes
leading from the first transportation route, the method
comprising the steps of:

(a) issuing, at the starting end of any one of
the first transportation routes, tickets to passengers to
generate ticket fare income, the tickets being effective
for use on the first transportation routes and the
transportation routes, and the tickets having information
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indicative of the fare paid;

(b) retrieving the tickets from the passengers
as the passengers leave the transportation network;

(c) obtaining the ticket fare information from
each of the retrieved tickets; and

(d) apportioning ticket fare income among the
transportation entities of the or each first and the
further transportation routes based on the ticket fare
information obtained from the ticket.

According to the present invention, there is
also provided a method of distributing ticket fare income
among different transportation entities operating a
transportation network comprising a plurality of first
transportation route and a plurality of further
transportation routes leading from the first
transportation routes, the method comprising the steps
of:

(a) issuing, at the starting end of one of the
first transportation routes, tickets to passengers to
generate ticket fare income, the tickets being effective
for use on the first transportation routes and the
further transportation routes, and the tickets having
information indicative of the fare paid;

{(b) retrieving the tickets from the passengers
as the passengers leave the transportation network;

{c) obtaining the ticket fare information from
each of the retrieved tickets; and

{d8) apportioning ticket fare income among the
transportation entities of ihe first and the further
transportation routes based on the ticket fare
information obtained from the ticket.

According to a further aspect the invention
provides apparatus for determining the distribution of
ticket fare income among different transportation

entities operating a transportation network comprising a
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first transportation route group and a second
transportation route group leading from the first
transportation group, comprising:

means at the starting end of the first
tran%portation group, for issuing tickets for passengers
for use over the first and second transportation groups,
the tickets having stored therein information indicative
of the passenger fare paid;

means for obtaining the ticket fare
information from each ticket retrieved upon the
passengers leaving the transportation network; and

processing means for apportioning ticket fare
income among the transportation entities for the first
and second transportation groups, by processing the
ticket fare information obtained from the retrieved
tickets.

A group of routes may include one or more
transportation routes and the term transportation route
group should be so construed in this specification and
attached claims.

It will be apparent the present invention
provides, over all, a method and apparatus for
apportioning or distributing ticket fare income between a
number of transportation entities operating a first
transportation route group and a second such group which
follows on or extends from the first group.

Preferred embodiments of the invention will
now be described by way of example and with reference to
the accompanying drawings wherein:

Figure 1 is a diagram showing a transportation

network in which a method of the invention is employed;
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FIG. 2 is a perspective view of a ticket sorting
device used for carrying out the method of the invention;

FIG. 3 is a perspective view of the ticket sorting
device of FIG. 2 with an end wall and a shutter open to
show the interior of the ticket sorting device;

FIG. 4 is a sectional side elevational view of the
ticket sorting device;

FIG. 5 is a sectional front elevational view of the
ticket sorting device;

FIG. 6 is a perspective view, partly broken away, of
a sorter drum and surrounding parts;

FIG. 7 is a fragmentary perspective view of a ticket
discharge system below the sorter drum;

FIG. 8 is an enlarged fragmentary perspective view of
ticket sorting mechanisms on the sorter drum;

FIG. 9 is an enlarged plan view of a common ticket
and a magnetic format thereon;

FIG. 10 is an enlarged view showing a common ticket
and an ordinary ticket;

FIG. 11 is a diagram illustrative of a method of
adjusting fares of common tickets according to the present
invention;

FIG. 12 is a diagram séowing another transportation
network in which a method of the invention is employed;

FIG. 13 is a diagram illustrative of a method of
adjusting fares of common tickets according to the present

invention;
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FIG. 14 is a diagram showing still another
transportation network in which a method of the invention
is employed;

FIG. 15 is a perspective view of another ticket
sorting device used for carrying out the method of the
invention;

FIG. 16 is an enlarged plan view of a ticket which
can be used for any distance in a particular area and a
magnetic format thereon;

FIG. 17 is an enlarged view showing a ticket which
can be used for any distance in a particular area and an
ordinary ticket;

FIG. 18 is a diagram illustrative of a method of
adjusting fares of common tickets according to the present
invention; and

FIG. 19 is a diagram illustrative of a method of
adjusting fares of common tickets, the diagram showing

another manner of data transfer.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 shows a network of transportation routes or
lines run by different transportation companies and

available freely selectably to passengers who carry common

I

tickets.

The illustrated transportion network has a single
railway starting with an X station and ending with a Y
station and run by a T company and three parallel bus lines

starting with bus stops a', b', c¢', respectively, near the
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Y station, and ending with bus stops a", b", c",
respectively, and run by A, B, and C companies,
respectively. To travel from the X station to one of the
bus stops a", b", and c", a passenger buys a common ticket
which covers the fares for the railway and any one of the
bus lines (the fares for the three bus lines are the same).
The passenger takes the train from the X to the ¥ sggtion,
and then takes a desired one of the three bus lines from
the bus stop a', b', or c' to the bus stop a", b", or c”".
The ticket is retrieved at the bus stop a", b", or c" by
one of the bus lines which the passenger has taken.
Tickets retrieved from passengers by the A, B, and C
companies are processed to calculate the total bus fares
for the passengers who took their buses for the purpose of
fare adjustment. Then, the A, B, and C companies then bill
the T company for calculated bus fares. The T company pays
the billed charges to the A, B, and C companies, because
the T company has already collected the bus fares at the X
station which are part of the fares of the common tickets
that the T company sold. The fare adjustment is now
completed.

FIGS. 2 through 8 illustrate a sorting device used
for sorting out and reading.ihformation from common tickets
retrieved from passengers by the bus lines at the bus stops
a", b", and c". The sorting device comprises an elongated
body 1 having a semicylindrical upper portion with vertical

opposite end faces. To one of the end faces, there is
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hinged a cover 2 angularly swingable in a lateral direction
and having a charging chute 3 projecting centrally from the
cover 2 and having an upper open end for receiving tickets
to be sorted out. The charging chute 3 is curved with its
lower open end opening into a sorter drum (described later)
housed in the body 1. The semicylindrical upper portion of
the body 1 is recessed to provide an opening which is of a
length that is about 2/3 of the entire length of the body
1, and which is normally closed by a shutter 4 slidably
openable along an arcuate path in the direction of the
arrow, the shutter 4 having handles 5 on an end thereof.
The body 1 has on a side surface thereof a control panel 6
with switches and controllers mounted thereon and a power
board 7 with a power inlet and a signal cable connector
mounted thereon.

FIG. 3 shows the sorting device with the cover 2
swung open through about 90 degrees and the shutter 4
retracted to uncover the upper open portion of the body 1.
The cover 2 is pivotably joined to the body 1 by a pair of
hinges 8. The shutter 4 is slidably withdrawn back into a
sidewall of the body 1. With the cover 2 and the shuttef 4
thus opened, the interior of the body 1 can easily be
accessed for maintenance and servicing. A cylindrical
sorter drum 9 is horizontally disposed centrally in the
body 1 with an axis substantially aligned with the central
axis of the semicylindrical upper portion of the body 1.

The body 1 includes a pair of transverse supports 10, 10
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(FIG. 5) spaced from each other in the longitudinal
direction of the body 1 and mounted on inner wall surfaces
of the body 1. 2 ééir of bearings 11, 11 is mounted on
each of the supports 10, 10, and a pair of rollers 12, 12
is rotatably supported on the bearings 11, 11,
respectively. The axial ends of the sorter drum 9 are
rotatably supported by the rollers 12 on the supports 10.
Three first annular guide charinels 13 surround the sorter
drum 9 in axially spaced relation, and two second annular
guide channels 14 axially alternate with the first annular
guide channels 13 in surrounding relation to the sorter
drum 9,

As shown in FIGS. 4 through 7, the sorter drum 9 is
made of a thin metal sheet and has one end closed and other
end fitted over an annular plate 15 having a central

circular opening. The annular plate 15 serves to prevent

‘tickets from going out of the sorter drum 9 while the

tickets are being sorted out. The closed end of the sorter
drum 9 has a circular closing plate 16 to which a drive
shaft 17 is coaxially connected. The sorter drum 9 has
thereon a first group of three rows of sorters 18 and a
second group of two rows of ﬁorters 19, the rows of sorters
18 axially alternating with the rows of sorters 19. The
guide channels 13 are disposed around the rows of first
sorters 18 in surrounding relation thereto, while the guide
channels 14 are disposed around the rows of second sorters

19 in surrounding relation thereto. Each of the guide
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channels 13 is composed of a substantially circular plate
21 having a pair of annular flanges or sidewalls with their
inner peripheral edges 20 slightly spaced radially
outwardly from the outer circumferential surface of the
sorter drum 9. The guide channel 13 also includes a

discharge chute 24 having a downwardly opening discharge

hole. Similarly, each of the .guide channels 14 is composed

of a substantially circular plate 22 having a pair of
annular flanges with their inner peripheral edges 23
slightly spaced radially outwardly from the outer
circumferential surface of the sorter drum 9. The circular
plates 21, 22 are supported in the body 1 independently of
the sorter drum 9. The guide channel 14 also includes a
discharge chute 25 having a downwardly opening discharge
hole. The discharge chutes 24, 25 are staggered in the
axial direction of the sorter drum 9 as shown in FIG. 4.

As shown-in FIGS. 4 and 7, the open ends of the
chutes 24 are connected to a horizontal discharge duct 26.
A separator mechanism 27 is disposed below the open end of
each of the discharge chutes 25. As shown in FIG. 4, the
separator mechanisms 27 are supported respectively on
supports 29 mounted, respectively, on box-shaped mounts 28
placed on the bottom of the gédy 1. EBEach separator
mecahnism 27 includes an electromagnetically vibratable
trough 30 inclined downwardly toward the discharge duct 26.
A magnetic reader mechanism 31 is disposed between the

discharge duct 26 and the trough 30, and comprises a
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megnetic pickup head 32 and a conveyer belt syster for
delivering tickets supplied from the trough 30 toward the
discharge chute 26 through the magnetic pickup head 32.
The rmagnetic reader mechanism 31 has a terminal end facing
an opening 33 defined in a sidewall of the discharge chute
26. The discharge chute 26 is hollow and has a sguare
cross section. An.air blower 34 is coupled to an end of
the discharge chute 26, the other end of which opens above
a shredder 35 (FI1G. 4).

The body 1 hés a vertical partition 36 on which the
support 10 is supported, the vertical partition 36 defining
2 machine chamber 37 remote from the sorter drum 9. &
channel 38 is mounted on the partition 36 in the machine
chamber 37 and supports thereon a motor 39 having an output
shaft 40 joined by a coupling 41 to the drive shaft 17. As
best shown in F1G. 6, a pair of air blowers 42, 43 is
disposed in the machine chamber 37 slightly above the motor
39. B pair of horizontal air pipes 44, 45 is coupled to
the air blowers 42, 43, respectively, and disposed one on
each side of the sorter drum 9. The air pipe 44
communicates through nozzles 46 with the guide channels 13,
and the air pipe 45 communicates through nozzles 47 with
the guide channels 14. The nozzles 46, 47 are downwardly
tapered and have lower open ends directed toward the
sorters 18, 19, respectively.

As shown in FIG. 8, each of the sorters 18 includes a

tapered tongue 48 sheared radially outwardly off the
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cylincéricel wall. The teperel tongue 4E has an ené ecce
displaced radially outwardly from the cylindrical wall to
define therewith an opening 52 extending radially outwardly
and ﬁgving a length W that is selected to allow passage of
tickets of a particular size through the opening 52.
Accordingly, the tapered tongues 4B terminate respectively
in the openings 52 and are progressively narrower toward
the openings 52 to provide tapered slide surfaces. A pair
of guide strips 50, 50 extends along the opposite ;ide
edges of each tapered tongue 4B and is secured to both the
side edge and the cylindrical wall. The guide strips 50
paired on both sides of each slide surface thus provide a
chute for guiding tickets to be sorted out toward the the
opening 52. More specifically, one end of each guide strip
50 is located at the distal end of the slide surface znd
serves to define the opening 52, while the other end is
positioned at the opposite end of the slide surface which
blends into the cylindrical wall of the sorter drum 89, =znd
protrudes radially inwardly of the sorter drum 8.

Likewise, each of the sorters 19 includes a tapered tongue
38 sheared radially outwardly off the cylindrical wall &nd
circumferentially in 2 direction opposite to that in which
the tapered tongues 48 are oriented. The tapered tongus 49
has an end edge displaced radially outwardly from the
cylindrical wall to define therewith an opening 53
extending radially outwardly and having a length V that is

selected to allow passage of tickets of another particular
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cize through the opening 53. Accordingly, the teperec
tongues 49 terminate respectively in the openings 53 and
are progressively narrower toward the openings 53 to
provide tapered slide surfaces. A pair of guide strips 351,
51 extends along the opposite side edges of each tapered
tongue 49 and is secured to both the side edge and the
cylindrical wall. The gunide strips 51 paired on both sides
of each slide surface thus provide a chute for guiding
tickets to be sorted out toward the the opening 53. Mpre
specifically, one ernd of each guide strip 51 is located at
the distal end of the slide surface and serves to definse
the opening 53, while the other end is positioned at the
opposite end of the slide surface which blends into the
cylindrical wall of the sorter drum 8, and protrudes
radially inwardly of the sorter drum 9.

FIG. 9 shows a common ticket 55 and data recorded
thereon. The ticket 55 has a longitudinal central magnetic
strip 57 coated on one surface thereof and having a wigth
that is about one-third of the entire width of the ticast.
A fare is printed on the ticket on one wide of the magnstic
strip 57 and & company name on the other side. Informziion
is magnetically recorded on the magnetic strip 57 in a &ata
format composed of "STX", "AREAR CODE", "COMPANY CODE",
"TICKET FARE CODE", "TICKET TYPE CODE", "SUM", and "ETX".
"STX" indicates the direction in which to start data
reading, "ARER CODE" indicates an area in which the ticket

is effective, "COMPANY CODE" is the predetermined code of
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the'name of & corpany which issuves the ticket, "TICKLI FArT
CODE" the code of a printed fare, "TICKET TYPE CODE" the
codé indicative of whether the ticket is for adults or
chil%reﬁ, "SUM" the cdde of a sum éheck value for all
recorded data, and "ETX" indicates the end of data reading.

| The sortihg device of the forégoihg construction is
particularly useful for sorting out two kinds of tickets of
different sizes are’used. FIG. 10 shows such two different
tickets. One type of ticket is a ticket 55 (same as the
ticket 55 shown in FIG. 9) which is issued By the railway
company T and can be vsed for buses of the different bus
companies 2, B, C, and the other tiéket type is an ordinary
ticket 56 that is issued by and effective for one of the
bus companies A, B, C only. The ticket 56 bzars the
company name énd fare. The ticket 55 has a width S smaller
than the length V of the opening 53 of the sorters 19. The
ticket 56 has a width T larger than the length W of the
opening 52 of the sorters 18. The width T is larger than
the width W.

- FIG. 11 schematically illustrates a billing system
for common tickets $5 which have been issﬁed by the railway
company T and used for the railway of the railway company T
and any one of the buses of the bus companies A, B, C.
Retrieval boxes at the bus stops a", b", c" (FIG. 1)
contain common tickets 55 used by those passengers who took
both the railway of the railway company T and one of the

buses of the bus companies A, B, and C, and tickets 56 used
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pv those pessencers who tochk only one of the buses. Besiore
the information recorded in the magnetic strip 57 on the
tickets 55 is read out, it is necessary to sort out the
tickets 55, 56. The ticket retrieval boxes are brought to
officés 64, 65, 66 of the bus companies &, B, C,
respectively, and the tickets 55 are auvtomatically sorted
out and stored information is read out by the sorting
devices (shown in F1GS. 2 through 8) installed in the
offices 64, 65, 66. Prior to sorting out the tickets 55,

it is necessary to separate coins and bank notes manually

or mechanically from the tickets 55, 56.

Operation of the ticket sorting device will then be
described.

Mixed tickets 55, 56 are thrown down the chute 3 into
the sorter drum 9. The start switch on the control bcard 6
is turned on to energize the motor 39 to rotate the sorter
drum 9 in the direction of the arrow F (FI1G. 4). Thus, the
sorter drum 9 rotates about its own axis with the wider
ends of the tapered tongues 51 as leading ends and the
openings 53 as trailing ends, causing the tickets 55, %6 to
slide on the inner peripheral surface of the sorter drum 9
and be mixed with each other. The tickets 55, 56 tend to
be collected in a lower position in the rotating soter drum
9, wherein the tickets 55, 56 are guided by the guide
strips 51 toward the openings 53 of the sorters 19 over the
tapered tongues 49. Since the length V of the openings 53

is larger than only the width 5 of the tickets 55, only the
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tickete 5 are alloweld to pass through the openings £3 it
of the sorter drum 9. The larger tickets 56 however remain
trapped inside the sorter drum 9 as they cannot go through
the openings 53 and may get caught by the guide strips 51
or slide over the openings 53. The tickets 55 as they are
discharged out of the sorter drum 9 are then received by
the guide channels 14, from which the tickets 55 slide down
the discharge chutes’ZS. The tickets 55 from~each_
discharge chute 25 are then placed on the trough 30 which
vertically vibrates to feed the tickets 55 one by one
toward the magnetic reader mechanism 31. The tickets 55
are delivered by the conveyor belt system toward the
magnetic pickup head 32, whichrreads the recorded
information from the magnetic strip 57 on the ticket 55.
The magnetic pickup head 32 issues an electric signal
indicative of the read information through the connector on
the power board 7 to a data processing and storage system,
in which the information is processed and stored for the
respective bus companies A, B, C. The tickets 55 are then
discharged from the magnetic reader mechanism 31 into the
discharge duct 26, and forced by air currents from the air
bléwer 34 to the other end of the discharge duct 26, from
which the tickets 55 drop into the shredder 35. The
tickets 55 are then cut into pieces by the shredder 35.

After all of the tickets 55 have been discharged out
of the sorter drum 9, the rotation of the motor 39 is

reversed to rotate the sorter drum 9 in the direction of
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the arrow G to allow the tickets 56 to pass through the
openings 52 of the sorters 18 into the guide channels 13.
The tickets 56 then go through the discharge chutes 24 into
the discharge duct 26, from which they are blowen into the
shredder 35.

While the sorter drum 9 rotates to sort out the
tickets 55, 56, the air blowers 42, 43 are actuated to
generate air currents through' the air pipes 44, 45. The
air currents are emitted from the air pipes 44, 45 through
the nozzles 46, 47 into the guide channels 13, 14. Since
the nozzle ends are directed to the sorters 18, 19, the air
currents enter the openings 52, 53 of the sorters 18, 19 to
blow any tickets 55, 56 which have been jammed in the
openings 52, 53, off into the sorter drum 9. Accordingly,
the efficiency of sorting out the tickets is improved.

The information read from the magnetic strips 57 of
the tickets 55 is sent from the offices 64, 65, 66 to a
computation center 67 on a real-time basis or as a batch of
information over telephone lines or other communication
systems. Based on the transmitted information, the
<computation center 67 computes the numbers, fares and the
types of the tickets used for every week or month. The
computed data are recorded on bills 68, 69, 70 for the
respective bus companies A, B, C, and the bills 68, 69, 70
are sent to the company T. The company T then pays the
billed amounts to the bus companies A, B, C. The fare

adjustment is now completed.
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Fi1G. 12 iliustrates anoiher rnetwork of transpcrizzicr
routes to which the present invention is applicable. The
transportion network includes two railways starting with M
and X stations and ending with N and Y stations and run by
differ;nt A and B companies and a single bus line starting
with a bus stop>c' near the N and-Y stations and ending
with a bus étop c" and run by C company. To travel from
the M or X station to the bus stop c", a passenger buys at
the M or X station a common ticket which!cOvers the fares
for one of the railways (the fares for the two railways are
the same) and the bus line. The passenger takes the train
from the M to the N station or the train frém the X to the
Y station, and then takes the bus line from the bus stop
c' to the bus stop c". The ticket is retrieved at the bus
stop t:"I by the bus line. Tickets retrieved from passengers
by the C company are processed to calculate the total bus
fares for the passengers who took the bus for the purpecse
of fare-adjustment; Then, the C company then bills the 2
and B companies for calculated bus fares. The 2 and B
companies pay the billed charges to the C company, becanse
the A and B companies have already collected the bus fares
at the M and X stations as part of the fares of the common
tickets that the A and B cbmp;nies. ‘The fare adjustment is
now completed.

As shown in FIG. 13, the information read from the
magnetic strips 57 of the tickets 55 is send from a C

company's office 62 to a computation center 63 on a
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rezli-tine bas.e or ez & batch of information over teleproirte
lines or other communication systems. The C company's
office 62 has the sorting device as shown in FIGS. 2
through 8, so that the tickets 55 can automatically sorted
out and the information read therefrom. Based on the
transmitted information, the computation center 63 computes
the numbers, fares and the types of the tickets used for
every week or month., The computed data are recorded on
bills 64, 65 which are sent to the companies A and B. The
companies A and B then pay the billed amounts to the bus
company C.

FIG. 14 shows still another transportion network
having three parallel bus lines starting with bus stops &a°,
b', ¢', respectively, near the Y station, and ending with
bus stops a", b", c¢c", respectively, and run by A, B, and C
companies, respectively. The A, B, and C companies prepzare
and issue common tickets A', B', C' (each identical to the
ticket 55 shown in FIG. 9) effective for any of the bus
lines run by them. To travel from any one of the bus stops
a', b', c' to the corresponding terminal bus stop a", b",
or c", a passenger buys any one of the common tickets &',
C', and C'. The passenger takes the bus from the bus stop
a', b', or ¢! io the bus stop.a“, b", or ¢". The ticket is
retrieved at the bus stop a", b", or c" by one of the bus
lines which the passenger has taken. Tickets retrieved
from passengers by the A, B, and C companies are processegd

to calculate the total bus fares for the passengers who
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toopk their

T

uses., Then, the L, B, &nc C compznies bilil
each other for adjusting bus fares.

FIG. 15 shows another sorting device used for sorting
out and reading information from tickets. The illustrated
sortiné device is of substantially the same construction as
that of the sorting device shown in FIG. 2, except that the
sorting device of FIG. 15 includes a floppy disk drive 58
for storing information read from sorted tickets into a
floppy disk (not shown).

FIGS. 16 and 17 illustrate an example of a ticket to
be sorted out by the sorting device. The ticket, generally
designated 55, is effective for any distance in a certain
area, Tokyo in the illustrated example. Otherwise, the
ticket 55 of FIGS. 16 and 17 is identical to the ticket 55
illustrated in FiIGS. 9 and 10.

FIG. 18 shows a ticket fare billing system for the
transportation network shown in FIG. 14. The A&, B, and C
companies 61, 62, 63 have ticket offices 64, 65, 66 for
selling common tickets 67, 68, 69, respectively, storing
the same information as that shown in FIG. 16. Receipts
for the sold tickets are collected from the ticket offices
64, 65, 66 by the A, B, and C companies 61, 62, 63.
Passengers who purchased the %ickets 67, 6B, 69 can take
any of buses 70, 71, 72 of the A, B, C companies. After
the buses 70, 71, 72 have traveled their predtermined
routes, the tickets 67, 68, 69 are retrieved, and separated

from other tickets, coins, bank notes by the sorting



10

15

20

25

0169278

- 22 .

gevices installedg in offices 73, 74, 75 of the A, B, C
companies. The information stored on the tickets 67, 68,
69 is then processed to calculate the total bus fares,
numbers, and types of the tickets 67, 68, 69, and the
calculated data are magnetically recorded on floppy disks
76, 77 and 78. The floppy disks 76, 77, 7B are brought to
a computation or fare adjustment center 79, in which the
data are transferred,from the floppy disks to a magnetic
tape or the like. The fare adjustment center 79 théen
totals the fares and numbers of the tickets per week or
month for the respective companies A, B, C, and calculztes
the differences bewteen the fares of the tickets issved by
one of the bus companies and those of the tickets issueé by
the other bus companies for each bus line. The fare
adjustment center 79 then issves bills 80, Bl, 82 to the
bus companies A, B, C for collecting the fare differences

to adjust the bus fares each week or month. The bus

'companies A, B, C then pay or offset the fare differences

with respect to each other. The fare adjustment center 78
uses a computer, for example, for processing the
information stored in the magnetic tape so that the fare
adjustment can speedily and reliably be effected in a short
period of time. .

According to a billing system shown in FIG. 19,
information read from the tickets is transmitted from the
offices 73, 74, 75 to the fare adjustement center 79

through telephone sets 83, 84, B5 on a read-time basis, or

iy |
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data sheete printed by printers &€, 87, 88 and broucht cr
mailed to the fare adjustement center 79.

While in the foregoing ., embodiments the present

invention has been described with reférence to railway and

bus transportation networks, the invention is also

applicable to other transportation networks such as of
monorails, streetcars, ships or their interconnected

networks.

Although certain preferred-embodiments have been
shown and described, it  should be' understood- that many
changes and modifications‘méy'be made‘;hereﬁn without

-departing from the scope of the appended claims.
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CLRIMS
1. A method of distributing ticket fare income

among different transportation entities operating a
tran;portation network comprising a first transportation
route and a plurality of further transportation routes
leading from the first transportation route, the method
comprising the steps of: ’

(a) issuing, at the starting end of the first
transportation route, tickets to passengers to generate
ticket fare income, the tickets being effective for use
on the first transportation route and any one of the
further transportation routes, and the tickets having
information indicative of the fare paid;

(b) retrieving the tickets from the passencers
2s the passengers leave the transportation network;

(c) obtaining the ticket fare information from
each of the retrieved tickets; and

(d) apportioning ticket fare income among the
transportation entities of the first and the or each
further transportation routes based on the ticket fare
information obtained from the tickets.

2. A method of distributing ticket fare income
among different transportation entities operating a
transportation network comprising a plurality of a first
transportation routes and a further transportation route
leading from the first transportation routes, the method
comprising the steps of:

(a) issving, at the starting end of any one of
the first transportation routes, tickets to passengers to
generate ticket fare income, the tickets being effective
for use on the first transportation routes and the
further transportation route, and the tickets having
information indicative of the fare paig;

e



10

15

20

25

30

35

0169278

!
[Z\
wn
|

(b) retrieving the tickets from the pzssencers
as the passengers leave the transportation network;

(c) obtaining the ticket fare information from
each of the retrieved tickets; and

. (d) apportioning ticket fare income among the

transportation entities of the or each first and the
further transportation routes based on the ticket fare
information obtained from the ticket.

3. A methoé of distributing ticket fare income
among different transportation entities operating.a
transportation network comprising a plurality of first
transportation routes and a plurality of further
transportation routes leading from the first
transportation routes, the method comprising the steps
of:

(a) issuing, at the starting end of one of the
first transportation routes, tickets to passenagers to
generate ticket fare income, the tickets being effective
for use on the first transportation routes and the
further transportation routes, and the tickets having
information indicative of the fare paid;

(b) retrieving the tickets from the passencers
as the passengers leave the transportation network;

(c) obtaining the ticket fare information from
each of the retrieved tickets; and

(d) apportioning ticket fare income among the
transportation entities of the first and the further
transportation routes based on the ticket fare

information obtained from the ticket.

4, A method as claimed in any one of claims 1 to

3 wherein the step (a) of the method includes storing on

the ticket further information indicative of at least one
of the following:
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(i) ticKet type:’
" {ii)  effective ‘area of ticket; and/or

(iii) issuing transportation entity.

5. " A meéthod as claimed in any of claims 1 to 4
wherein the information on the ticket is stored magnetic
form and the step (c) of obéaininé the information
includes the step of reading the stored magnetic

information. T

6. Z method as claimed in any one of claims 1 to
5 wherein the step (d) of apportioning the ticket fare
includes the steps of the digitally storing and/or
transmitting the obtained information, and then
processing the information to provide the reguired

apportionment.

7. kpparatus for determining the distribution of
ticket fare income among different transportation
entities operating a transportation'network comprising a
first transportation route group and a second
transportation route group leading from the first
transportation group, comprising:

‘means at the starting end of the first
transportation group, for issuing ‘tickets for passengers
for use over the first and séébnd'transportation groups,
the tickets having stored therein information indicative
of the passenger fare paid;, 7

means for obtaining the ticket fare
information from each ticket retrieved upon the
passengers leaving the transportation network; and

processing means for apportioning ticket fare
income among'thé transportétibn entities for the first
and second transportation groups, by processing the

ticket fare information obtained from the retrieved
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tickets.

8. An apparatus as claimed in claim 7 wherein the
ticket issuing means encodes on the ticket the
information in magnetic machine-readable form and the

means for obtaining the information includes a magnetic
code reading means.

9. An apparatus as claimed in claim 7 or 8
wherein the processing means includes digital processing
means for processing digital date of the obtained
information, to provide an output indicative of the

apportionment of ticket fare income.
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