INTELLECTUELLE DU CANADA

OPIC

OFFICE DE LA PROPRIETE

\:05::0_ :::::o; I\ '\
.Q‘.-t\.i s,
R wrw\"l
;3:::;-:,\=‘-‘~ \\ SR Y

O = n, o h
A AN

LR
)

R

(12) (19) (CA) Brevet-Patent

CIPO

(CANADIAN INTELLECTUAL

ProOPERTY OFFICE (1 1) (21) (C) 2,203 ,22 1

(72) HANSON, Bruce Lowell, US
(73) AT&T CORP., US

51) Int.C1.° HO4M 11/08, HO4M 3/42
30) 1996/07/16 (682,034) US

54y METHODE ET APPAREIL DE PRODUCTION DE REPERES

22y 1997/04/21
43) 1998/01/16
45) 2000/08/01

POUR LES PROGRAMMES AUDIO

GHAMETHOD AND APPARATUS FORPROVIDING BOOKMARKS

USER"S
TELEPHONE

PUBLIC SWITCHED
TELEPHONE NETWORK

FOR AUDIO PROGRAMS

S A S— g d——— WP S p— i — — — —— A A NSNS W

103
_____________________________ 1

IR

AUDIO INFORMATION SERVICE PLATFOHM :

110 104 t

BLOCK COUNTER i

106 | i

l PROGRAM RETRIEVAL AUDIO |

USER 1D AND PLAYBACK CONTENT |

MODULE MODULE DATABASE i

!

SERVICE 105 |

ASH CONTROLLER |
107 i

PEASONAL ,

PROFILE |

| SERVICE MENU DATABASE :

108 MODULE |
_________________________________________ i

(57) L mvention est un service audio qu fait le suivi de (57) An audio service monitors the progress of a user as

1”uti
1"u

-
.'1-1
. o~
-
Vl.a

1sation de ce service par l'utilisateur. Le point ou  he or she proceeds through the service. The location 1n
1sateur est rendu dans l'utilisation qu’il fait du  the service at the time of termination 1s detected and

service au moment ou 1l met fin a une séance d’utilisation correlated with wuser and service i1dentification
est détecté et est corréle avec 'information 1dentifiant information. As a result, a bookmark 1s created which

[I"utilisateur et le service. Le service crée un repere qui enables the user to later resume the service at the point of
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A METHOD AND APPARATUS FOR PROVIDING
BOOKMARKS FOR AUDIO PROGRAMS

An audio service monitors the progress of a user as
he or she proceeds through the service. The location in
the gervice at the time of termination is detected and

" correlated with user and service identification
5 jinformation. As a result, a bookmark is created which
enables the user to later resume the service at the

point of prior termination.
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A METHOD AND APPARATUS FOR PROVIDING
BOOKMARKS FOR AUDIO PROGRAMS

S BACKGROUND C "HE INVENT IOM
The present invention is directed to providing a
bookmark for audio programs. In one embodiment an audio
gservice includes the capability of creating a user
bookmark to enable a user to proceed through an audio

10 program at that user's own pace.

It is known to provide telephone-based audio
services over, for example, the Public Switched
Telephone Network (PSTN). For example, it is known to
provide call up services where a service user dials a

15 particular number through the PSTN to obtain
information. One example of such a service is a "900°
service that enables a user to call a ‘900" number and
receive the day-to-day comments of a celebrity or sports
personality. Similarly, it is possible to provide an

20 audio service in which the user will dial a designated
number and have audio program information, such as news
summaries, played back to the user through the PSTN.

The presently available audio services are somewhat
limited in nature. In particular, audio-based services

25 that provide serial information are not as powerful as
they could be because the user is not provided with a
way to select the appropriate pace with which they will
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proceed through the material. For example, there
presently is no flexibility provided to the user for
selecting a start point, or more importantly a re-
starting point if the user accesses a given audio
service multiple times. In a typical service, if the
user chooses to disconnect from the service at any point
prior to the completion of the program material, the
call terminates and the service takes no note of where
or when the user terminated the access to the service.
Connect time may be monitored for billing purposes, but
no correlation is drawn to the user's progress through
the audio program. If the user later reconnects to the
service, the program material is cued to its initial
starting point and the user must listen to the entire
portion of the program material which was accessed
earlier before returning to the point at which the
service had earlier been terminated.

The present construction of these services limits
their usefulness in providing audio services, such as
audio books or audio “soap operas”, since there is no
possibility of quickly returning to the point at which
the user had previously terminated the service. The
user is discouraged from re-accessing such services.

For example, the user could with some difficulty
return to the same part of a story or soap opera, at the
cost of having to listen to the same program material
again before proceeding on to new material. Thus, it
would be advantageous if there were some technique
provided for allowing a user to enjoy the audio services
at a pace set by the user.

A similar problem arises in the context of audio
program material that can be downloaded from a network
audio service, e.g., a music program could be accessed
via the Internet and downloaded to a user's PC. Upon
playback of the program the user may decide to stop
playing the program to pursue some other interest. It
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would also be advantageous if the PC could provide a
technique for automatically positioning the playing back
of the downloaded program to avoid having to search for

the desired re-starting point.

SUMMARY QF THE INVENTION

The present invention provides a “bookmark”™ that
permits a user who is reviewing audio program material
to stop at any point in the program and to resume the

10 review at the point at which the user previously

stopped.
In accordance with an embodiment of the present

invention, a user can access an audio information
services platform through the PSTN. The platform has an

15 audio content (program) database and a personal profile
database. The user has an assigned user code. When the
user connects to the audio information service platform,
the user code is utilized to access information stored
in the personal profile database. The stored

20 information identifies the services previously accessed
by the user and identifies the location within each
audio service at which the user has previously
terminated the service. The user can then select a
desired audio service and request to be returned to the

25 location in the audio service at which the previous

access had been terminated.
In accordance with the embodiment the bookmark is

generated by monitoring or tracking the progress of the
user in reviewing the program material. In particular,
30 a playback module may be coupled to a position location
detector such as a block counter or timer. When the
user terminates the access, the user ID, a service
identifier and a last position location are grouped and
stored in the personal profile database for later use.
35 By providing a bookmark for the audio services the
user can better access and utilize audio books, multi-

e
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step programs such as stop-smoking programs, audio soap
operas, travel direction services, Or any serial
presentation of information that lends itself to self-
pacing by the user.

ESCRIPTION OF 148N DNAWLD

FIG. 1 discloses an audio information service
system in accordance with an embodiment of the present
invention.

FIG. 2A illustrates a flowchart for creating a
bookmark in the audio service system of FIG. 1 in
accordance with an embodiment of the present invention.

FIG. 2B illustrates a flowchart for using a
bookmark created in FIG. 2A.

RETAILED DESCRIPTION

FIG. 1 illustrates, in block diagram form, a system
for providing an audio information service that includes
bookmarks. The service provider has an audio
information service platform 103 which is accessible
through a Public Switch Telephone Network (PSTN) 102.
Typically in such circumstances the platform is
accessible by dialing a particular number, e.g., 800-
XXX-YYYY, that is associated with the platform. The
user can access the platform through the PSTN simply
using the telephone 101. The telephone will include a
keypad which enables the user to enter alpha-numeric
codes represented by DTMF signals that can be
transmitted through the PSTN 102 to the audio
information service platform 103. One known audio
services platform that does not include the bookmark
capability is the CONVERSANT® system, belonging to
Lucent Technologies, Inc.

In the present invention the platform 103 includes

not only a database for audio content, 104 but a
personal profile database 105 that stores information
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about the users of the gervice. A gervice controller

107 is a processing device which has the capability of

controlling accesses to the personal profile database to
obtain information about the users that are accessing
the service platform. Alternatively, the service
controller can arrange to have information about a user
gstored in their personal profile database 105.

The service controller 107 also interfaces with a
program retrieval and playback module 109. This module
ig responsible for accessing audio from the audio
content database 104 under the specific instructions of
the service controller. For instance, the service
controller will provide information to the module as to
which audio content to obtain as well as identify the
location within the audio content at which the service
should begin. Typically each service will have an
aggsociated identifier or code that uniquely identifies
the service and/or content. The service controller then
arranges for the playback audio service to be routed to
the appropriate user through the PSTN 102 to the user’s
telephone 101.

The service controller also interfaces with a
service menu module 108 that provides information about
the available audio services in the audio content
database.. Under the control of the combination of the
gservice controller and the service menu module the user,

upon connection to the platform, is given information
about the available services and, as is described below,
can be instructed about options for resuming previously
accessed audio services.

The service controller could also interface with an
Automatic Speech Recognition Unit (ASR) which operates
to detect voice responses by the users to menu prompts,
rather than detecting keypad or DTMF responses.

The service controller 107 also interfaces with a
user ID module 106. This connection provides the
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service controller with information about the user
including the identity of the user for use together with
the personal profile database. User IDs are well known.
One possibility for a user ID is the detection of the
automatic number information (ANI) which can be
rransmitted by the PSTN 102 and which identifies the
telephone number agsociated with the line connected to
the user's telephone. ‘Alternatively, the user can be
prompted to provide a personal ID or a PIN so that the
user can access the audio service from any location
rather than be limited to accessing it from one
particular telephone.

Finally, the audio information gervice platform 103
also includes a position detector, shown as a block
counter in this embodiment, which is used in conjunction
with the playback module 109 to monitor the user's
progression through the audio service. The block
counter provides useful information about where the user
is in a selected audio service at any given time. This
present position location information is then detected
and associated with a user when the user terminates an
audio service. The service controller can then provide

information (service ID) and termination location
information to the personal profile database at the time
the user terminates a service.

The entire audio service platform is operated with
the service controller 107 operating under the control
of a stored program for accessing the audio services,
creating a bookmark and using an existing bookmark. The
accessing of audio services itself is well known.
However, the creation of a bookmark and the use of an
existing bookmark is described below with reference to
the flowcharts in FIGS. 2A and 2B.

One potential embodiment for creating a bookmark is
described by the flowchart of FIG. 2A. 1In accordance
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with this operation, a customer first accesses the audio
information service platform through the PSTN and the
platform identifies the user either by detecting the ANI
or by prompting the user to enter a PIN, step 201. The
user then is provided with an interactive service menu
and selects an audio program from the menu, step 202.
The interactive service menu can operate in conjunction
with an ASR and/or a DTMF detector to detect the user's
responses to the menu prompts. The service menu module
reports the selection of the audio service to the
service controller 107 and in turn, the controller
activates the playback module to request a playback of
rhe desired audio service, step 203. The program
retrieval and playback module 109 then acts upon the
request from the service controller to access the audio
content database 104 to select the desired audio service
in accordance with the service ID associated with the
selected service. The playback module 109 then can
check the selected program for length, step 204. This
can be done for instance by checking the file length or
length information could be encoded into a header, for
example. It may be determined in advance that certain
programs are too short to warrant providing bookmarks to
the user so that only selected programs will provide the
bookmark capability. If that is the case, then having
obtained the information identifying the length of the
program, the playback module determines whether the
program is long enough to warrant bookmarks, step 205.
If the module detects that the service is not long
enough to warrant bookmarks then the module will
playback the program in the normal way without tracking
the user's progress through the program, step 206.

If, however, the playback module detects that the
program is long enough to warrant bookmarks, the
playback module fetches the first block of the audio
program and records the block number in the block
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counter 110 in step 207. As playback of a given block
of the audio program is completed, the playback module

fetches the next block in the sequence and begins to
play it while updating the content of the block counter

to ensure that the counter maintains an accurate
indication of the block now involved in the playback
process, step 208. Simultaneously, the service
controller continuously monitors for a user request to
end the program, step 209. The user can either
terminate the program by selection of specified keys on
the user telephone keypad or can simply hang up. If the
user is still listening to the program as detected in
step 210, then the operation recycles through steps 208
and 209 to ensure that the user continues to get
additional blocks of the audio service and that the
location of the user through the service is constantly
monitored. If, however, the user is no longer listening
to the program, then the service controller notifies the
playback module to terminate the playback, step 211. ‘At
the time of termination the playback module passes the
last recorded block number stored in the block counter
as well as the program ID for the service in use to the
service controller, step 212. The service controller
then takes the location information and the program
information and combines it with the customer or user ID
which is detected in step 201 and records this
information in the personal profile database 105 for
future reference, step 213.

The creation of the bookmark is variable depending
upon the type of program that is being provided to the
user. Different types of programs lend themselves to

different ways to monitor the user's progress through
the program. For example, in a book environment it may
be desirable to keep track of the user's progress
through the book in terms of blocks that relate to
either chapters, pages, or paragraphs. Then, as each
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element, for example paragraph, is accessed, the block
counter is increased by one so that the system keeps
track of which paragraph in the presentation the user is
presently located. Alternatively, the program may be a
multi-step improvement program, e.g., & stop-smoking
program. In such a circumstance, it may be beneficial
to detect the user's progress through the individual
steps. In that case the blocks referred to in
connection with FIG. 2A may in fact, correspond to the
steps (or sub-steps) through the process or program.
Additionally, it may be advantageous to detect the
actual elapsed time of the audio program. This would be
applicable to the actual playback of a continuous
program where the system monitors the time (the number
of minutes and seconds) that the user has progressed
into the audio file. Therefore, the block counter 110
could be replaced by a timer and the timing information
agsociated with the location of the user through the
audio content could be then provided to the service
controller at the time of termination. Then the timing
information would be stored with the program ID, and the
user ID in the personal profile database.

FIG. 2B illustrates a flowchart for use of the
bookmark in connection with providing the audio service.

At the starting point the customer dials the audio
information service via the PSTN, step 221. The system
answers the user's call and the service controller 107
activates the user ID module to detect the identity of
the user, step 222. As described above, the user module
can either use ANI or the PIN specifically éntered.by a
user to identify the user, step 223. The service
controller then queries the personal profile database to
verify the user ID and to determine whether any
bookmarks exist and to determine, based on past
experience with the user, whether the user has any
particular audio service preferences, step 224. The
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controller then detects whether any bookmarks exist for the
user in decision step 225. If no bookmarks exist for the
user then the service controller calls the service menu
module with a standard non-bookmark menu similar to the menu
which was referred to above in connection with FIG. 2A,

step 226. That menu provides the user with an
identification of the audio information services that are
avallable through that platform. The service module then
plays the standard menu, step 227 and the process continues
from step 203 of FIG. 2A.

If, however, the service controller detects that a
bookmark has been created for this user then the service
controller retrieves the program or programs with bookmarks
and the specific bookmark values from the personal profile
database, step 230. The service controller can then pass
the identification information regarding the previously
accessed services 1in which bookmarks exist to the service
menu module, step 231. The service menu module then can
(step 232): play a special menu that includes the programs
that have bookmarks associated therewith and, provide the
user with the option of continuing the program from where
the user last left off or to start the program from the
beginning. In one embodiment the user indicates the choice
by activating a corresponding key of the user's keypad to
indicate the selection of the program and to select the
location to begin playback of the program. The service menu
module then 1ndicates which selections the user has made,
step 233. 1If the user has opted to begin a program from the
beginning rather than from the place where the previous
access was terminated, then the service controller instructs
the playback module to play the program from the beginning,
step 234 and the process continues from step 207 of FIG. 2A.

If the user has indicated a desire to continue the program

from where they last left off, the service controller

At A O W] A AR A W el 11 ATl A s - o b asiy = T T NS A e AT ¢ I A N SN S AR I I L CLEPIFTLITMIRS | VM K 4 M 0 v a0 A4 R MRS AN Hr R T ba L4 1 - e e e ee————— e T UM Tt DR A A AT bt ALy P v 1 - C b
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passes the bookmark value to the playback module with

the instruction to play the program from the bookmark,
step 235. The playback module uses the bookmark value
to index a point in the program where the user left off.
The playback module then requests the next block of
program from the audio content database, step 236. As
indicated above, if the increments of the program are in
time increments or step increments, the playback module
would then proceed to mark the restart location
according to the time or step information provided with
the bookmark value. The playback module then begins to
play the program from the bookmark and starts the block
tracking or location monitoring for bookmark updates by
carrying out the process from step 208 of FIG. 2A
onward - step 237.

Of course, if the user selects a new service for
which a bookmark has not yet been created, the operation

of the system would continue from step 203 of FIG. 2A.

The above block diagrams and flowcharts show one
embodiment for a system that provides audio services and
creates and uses bookmarks in connection with providing
thogse audio services. It should be recognized that
various modifications to the embodiment are possible.
For instance, it is possible that the service will be a
revenue generating service. 1In such a circumstance the
user may be prompted to enter information not only
identifying the user but also may be prompted to provide
information for billing purposes. This billing
information can also be stored in the personal profile
database. Of course, the user ID and billing
information codes can be one and the same. As indicated
above, the user may have the capability of indicating
user preferences for types of audio services. This
preference information can also be stored in the
personal profile database and used to construct the
appropriate menu to be provided by the service menu

TR M i S i S TN WA R RN 7 e e e
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module. Similarly, it should be noted that the present
invention is not limited to user telephones over a PSTN.
Any kind of network that will support audio services can
be an appropriate transmission medium for the audio
gervice from the platform to the user (for example, a
wireless network). Similarly, the user may employ a PC
or other device or personal appliance to access the
audio information service with, e.g., appropriate user
ID information. As an example of an alternative
application, a user may access an audio program or
service via the Internet. In such a circumstance,
available bandwidth may limit the viability of real-time
audio program presentation. Thus, the more appropriate
presentation would involve first downloading the program
material to the user's PC where it would be stored for
playback. Once the user begins to playback the program
the PC could monitor the progress through the program
material and generate the appropriate bookmark in a
manner consistent with the techniques described above.
Then when the user terminates the program and
subsequently returns they will be given the option of
where to re-start the program. The termination and
creation of a bookmark are distinct from a pause
functionality in that the termination actually releases
the program and ends its execution. The pause function
keeps the program indefinitely cued. Thus, the bookmark
would be useful in this environment as well.

All of these capabilities are ancillary to the
invention and are different techniques for employing
that invention. The invention provides the capability
of the user to proceed through an audio program at the
user's own established pace and to return to the program
and to the last location in the service at will. As a
consequence, it provides the capability for creating and

35 utilizing audio services that contain serial or

continuous information in a more user friendly manner.
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Claims:

1. A method of facilitating a user's review of previously
recorded audlio program material over at least two review
sessions, the audio program material having been

communicated to the user over a communication network, the

method comprising the steps of:

monitoring a user's progress in the user's review of
audio program material during a first review session; and

when the user terminates the first review session,
storing an 1ndication of the user's progress in reviewing

the audio program material during said first review session.

2. The method of claim 1, further comprising the step of
an audio program service furnishing said audio program

material to sald user over a communication channel.

3. The method of claim 2, wherein said communication

channel comprises a data network.

4 . The method of claim 2, wherein said communication

channel comprises a telephone network.

5. The method of claim 2, wherein said communication

channel comprises a wireless communication channel.

6 . The method of claim 1, wherein said steps are

implemented by a user's personal appliance.

7 . The method of claim 6, wherein said audio program

material 1s stored on CD-ROM.
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8 . The method of claim 1, wherein said steps are

implemented by a communications network-based service.

9. A method of facilitating a user's review of previously
recorded audio program material over at least two review
sessions, the audio program material having been
communicated to the user over a communication network, the
method comprising the steps of:

monitoring a user's progress 1n the user's review of
audio program material, sald monitoring performed during a

first audioc program review session;
when the user terminates the first audio program review
segssion, storing an indication of the user’s progress in

reviewing the audio program material during said first audio

program review session;

in a second audio program review session subseqguent to
the termination of said first program review session,
playing said audio program material to said user beginning

from a position within said material based on said stored

indication.

10. The method of claim 9, further comprising the step of
an audio progrém service furnishing said audio program

material to said user over a communication channel.

11. The method of claim 10, wherein said communication

channel comprises a data network.

12. The method of claim 10, wherein said communication

channel comprises a telephone network.

13. The method of claim 10, wherein salid communication

channel comprises a wireless communication channel.

BT T rt it S KSR < ALK o . i : T R T RN R SO s e~ e T e e o e S AN DO A A I | aRin A s L s o) S IR et ot e - TN f P20 MANAGIA R T R v 2 ey s



10

15

20

25

CA 02203221 1999-08-25

15

14. The method of claim 9, wherein said steps are

implemented by a user's personal appliance.

15. The method of claim 14, wherein said audio program

material 1s stored on CD-ROM.

16. The method of claim 9, wherein said steps are

implemented by a communications network-based service.

17. A method of creating a bookmark for use with an audio

service that provides previously recorded sequential audio

information comprising the steps of:

assoclating a user code with a user of the audio

service;

monitoring a present location of the user in a sequence
of audio information 1n an access to the audio service:

detecting a termination of the access to the audio

service;

creating a termination code defining the present

location of the user 1n said sequence at the time the

termination 18 detected;

correlating the user code and the terminating code; and

storing the result of saild correlating step.

18. The method of claim 17, wherein a service identifying

code 1s associliated with each audio service:; and

sald step of correlating further includes the step of
assoclating a service ldentifying code with said user code

and sald termination code.

19. The method of claim 17, wherein said step of monitoring
comprises the steps of loading a register with an
initialization value at the start of the service and

updating the register as the audio information is presented.
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20. The method of claim 19, wherein said audio information
1s divided 1into discrete blocks of information and wherein
sald step of updating includes the step of revising the
contents of said register to hold a block identifier

corresponding to the block of information being conveyed by

the service at that time.

21. The method of claim 19, wherein said register stores

the time elapsed from the beginning of the providing of the

audio information.

22. A method of providing audio services using a bookmark
comprising the steps of:
generating a menu of a plurality of audio services;

detecting a selection of one of said plurality of audio

services;

transmitting previously recorded audio information from

the selected audio service;

monitoring a user's position in the selected audio

service as the corresponding audio information is

transmitted;

detecting a termination of the selected audio service

that occurs prior to completion of said service;

creating and storing a bookmark that identifies a user,
the selected service and the user’s position in the selected

service at the time of termination:;
subsequently accessing said bookmark; and

returning the user to the location of the selected

service based on said bookmark.

23. The method of claim 22, wherein said selected audio
service comprises a plurality of discrete blocks of audio

information, each block having a unique block identifier

TSI i e S S I 0L it S G IR eI A kst ¢ Uy - O A v e 40 @ ORI A I TR LTV R I Tt et e e R ol TE N R T PYF] ST VF T FE: TRNT Y. VIFROPLY -1 VE R



10

15

20

25

CA 02203221 1999-08-25

17

wherein said step of tracking comprises the step of
temporarily storing the block identifier of a discrete block

of audio information as that i1nformation is transmitted.

24. The method of claim 22, wherein said step of monitoring

comprises the step of monitoring an elapsed time from a time

at which said transmitting step begins.

25. An audio information serxrvice platform comprising:
an audio content database;

a personal profile database;

a program playback module coupled to said audio content

database;

a playback position monitor coupled to said program

playback module; and

a service controller utilizing a user identifier, and
storing an audio content i1dentifier and a playback position

identifier with said user identifier in said personal

profile database.

26. The platform of claim 25, wherein said audio content

database stores an audio information for a plurality of

audlio services.

27. The platform of claim 26, further comprising a service
menu module, coupled to said service controller and

identifying an audio service 1in said audio content database

that i1s desired by a user.

28. The platform of c¢laim 27, wherein said service menu
module advises saild service controller of a desired starting

point for an identified audio service.
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29. The platform of claim 25, further comprising a user ID
module that identifies a service user and wherein said
service controller searches salid personal profile database

for data relating to an i1dentified service user.

30. The platform of claim 29, wherein said service
controller 1s coupled to said program playback module to
initiate a resumption of an audio program at a location
defined by a playback position identifier associated with an

identified service user 1n said personal profile database.



02203221 1997-05-21

CA

H3INNOJ %3018

y0} OFF

3 NHO4LV1d J0IAH3S NOILVWHOINI oHc:< §

0}

T B
_ 300K 301 |
w J9VYaY 1Y( (INGN 3OTAHAS .
| 311404 |
_ TYNOSH3G _
" [07 _

HITI0HLNO) _
| 30IAH3S v | |
_ 501 |
| ,

A LAl 3NOOK 300K

| INJINGJ MOVEAY1d ONV 01 435N

" WAITHL3H KYHIO0Hd

| 907
_

”-_--““-_--_

} 914

INOHd3 141
SENT

MHOMLIN INOHd3 131
03HILIMS JI18Nd

J@W Tﬂdﬁ, 9“13; (Bﬂéﬂ'



02203221 1997-05-21

CA

JONIH343H 3HNLN4 HOA HITIOHINGD 3DIAW3S OL (I =

35vg¥1v0 3114060 WNOSH3d 0L WVHI0Hd NV (H3LNADD X018 AL E e

ON3 43BN Y0018 G30HOD3H LSV ONY NOH4) H3GWN Y0078 0308003 v o o | &

01 KYH90Hd SM1d OT HIROLSM) 1SV S355¥d ONY YOVEAYd AV SN | Z

GI5SVd HITI0HINOD 3DIAHIS GILYNIWG3L JTNCON NOVEAYd me

12 212 e B

402 N mmw,

SM018 INIXIVHL
INOHLIM AVM TVWHON
3HL NI WVHI0Hd HOVE

SAVd JIN00W HIVBAV Id

¢WVHI0dd 0L
ININALSTT THILS
435N SI

ON

dNONVH H3SN HO (S3NOL
HINOL VIA) WvHIOHd ON3
01 1531834 J 350 HO4
SHOLINOWJ ATSNONNIINOD
HITI0HINGD 301IAHIS

H3INNOJ %3018 VIA HIEWIN
130718 S3ION ONV LI AVd
01 SNI938 42078 LXIN
S3HIL34 JNA0N XIVBAV I
'S3131dW0J %2018 HIY3 SV

HIINNOD X018 VIA HIGHN
%018 SOHOD3H ONV WYHIO0Hd
30 ¥)018 LSHIJ S3IHIL3
JINCOK XOVBAV I

¢ INIIHVIWI00H
MOV 0L HOMNON3
JINO'1 WVHI0Hd SI

SdA

G0Z 107 802 202 102

HLINJ T WvHI0Hd HOd JINA0W MIVBAV1d ONV 1VA3IHL13Y
SXJ3HD ONV 3Svav1va WYHI0Hd WOH4 MIVBAVId S153NB3d
IN3INOJ OI0NV 5355330V H3TI04INOD 30TAHIS “H3 T10HINOD

SNVIW 1VWHON A8
3135 SJIJIINJQI ONV

INJW JOIAHSS

JALLIVHIINT VIA
JIIAH3S NOI1VAHOINI

0I0NY 5355333V H3WOLSNI

WVHI0Ud OI0NY NV
5133135 H3WOLSNI

J1NC0W NIVEAY Id 3IIAH3S 01 NOI1I313S HIKOLSNI
ONV VAJIHL3H WYHIOUd 5140434 300N NN3W J0IAH3S

vZ2 "9Id roe e (1S




02203221 1997-05-21

CA

ON3 YOVEAY1d SLONHLSNI

JSVEVLYQ INJINOD OL0NV

S3LV0dN YHYRYO08 HOJ (ONIHIL HOH WYHIOHd 40,0078, LX3N

ONV_ YHYRIO08 WOHJ WYHIO0HA |~ | *wfigng NI INIOd X3ONI OL 3mWA
SAVd 3TNOOK AIVEAV VEYAYO008 S350 3TNCON YOVEAY1d

9t¢c

[te

¢ 5534d ININNIOJE Jhl

ONINNI98 WOH] WVHIOHd
AVid 0L J1NCOK

¢(045534d SWM
AN 1VHM

H3T10HINOJ J3IAH3S

tc

t
vEC

ON

35v8v1v0 31140Hd 1VNOSHAd
WOH4 S3NIVA MHVAN00H
JI4I03dS ONV SHHVWAQOS Sk
HLIM (S)WVHI0Hd SJAITHL3Y
H3TI0HINOJ J0IAHIS

FNC00N NNFW JIIAHIS
01 SINIVA MaVWH00H

¢H35N SIHL Y05
1SIX3 SHVWNO0H
ANY 0C

ONV WVHI0Hd S455Vd
H3T104INOD JOIAHIS

G2l
|§ 3% 1ec 0EC 200

H3IW0LSNJ AJIIN3QOI 0L
31NJ0K 01 84510 ST1V]

S Hz% n_m ugwm
18V1S NOILVWHOANI 0ICNV
SVIO HIWOLSD

g3 110dINOJ J31AHS
SHIMSNY WALSAS

8c 914

"4 0L NOTLHISNT
_ H
(g Yy O NDRVUL DI SABVLD e SISID3H ONV "330 1437 U3SN 3H3HM = HLIK ITNOON XOVAVTG OL
VA JHVHN008 S3S5ve
H3TIOHINGD 30TAE3S

NOYS
1HY1S 01 7 SS3Hd ‘430 1437
1S¥7 NOA 34IHM WOHS WvHIO0Hd

SIHL 3NNILINGD 01, 0" 8 :S3JI0HI
WHVWX008 TVID3dS HLIM NN

SAY1d 3INCOW NNIW JDIAH3S

D

NIW OHYONYLS
GAY1d 3INCON
NIW 3DIAH3S

/! Tﬂdﬁ: 9ﬂ!f, %ﬂﬁﬂ'

re ot 922

INJK MHVWX008-NON
OHYONYLS HLIM J1NCOK
INIW JITAHIS STIV)
H3T10HINOJ 3IIAESS

bec

SHVAN008 3181550d
ONV S3IN3H343Hd INIKHIL1A(
ONV 01 5350 AdJIHSA Ol
3Svav1va 31140Hd TVNOSH3d
53IH3ND H3TI0HINOD J0IAYIS

030IN03YH ‘a1
0HOMSSYd S30IAOHd
ONV (0] 40 AHIN3
435N H0 INV AG} 4135
5JI4IIN30I HIWOLSNI

tc



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings

