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(57) Abstract

The method for electronically conveying large blocks of
data between geographicalty-remote locations by uploading the
sender’s data to the local hub site of & service provider's net-
waork, carmarking that data with an electronic invoice, transmit-
ting that data via the service provider’s high speed network to a
secondary hub site that.is focal to the recipient’s geographic lo-
cation, and downloading the data from the second hub site to the
recipient’s network. Duplicate archival versions of the trans-
mitted data may be maintained a1 two geographically-distinct
locations, such as the service provider’s primary and secondery
network hub sites. The total number of network connections
may be reduced with a minimum number of altemnative con-
nections maintained to ensure data delivery in the event of a
network connection failure. Value-added services may be per-
formed on the data either prior or subsequent to its ransmission
between the primary and secondary hub sites. :
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NETWORK AND METHOD FOR CONVEYING DATA BETWEEN A PLURALITY

OF GEOGRAPHICALLY-REMOTE SENDER AND RECEIPIENT SITES
FIELD OF THE INVENTION

The present invention relates generally to computer-based data transmission
networks, and particularly to a method by which a provider-operated data shipping
service may transmit large data blocks for customers at high speeds between
geographically remote locations.

BACKGROUND OF THE INVENTION

The transmission of large data files (typically those in the megabyte and greater
size range) or large quantities of smaller data blocks between two remote locations has
traditionally been accomplished in one of three ways: (1) physically transporting the data
on a tangible media such a magnetic tape, floppy or floptical disks, or optical discs
(referred to as a “sneaker net”), (2) electronic transmission via modem and public
telecommunications lines, or (3) transmission in the electronic domain via a dedicated
transmission in the electronic domain via a dedicated transmission pathway consisting of
one or more hard wire, fiber optic, microwave, or satellite linkages.

The need to send huge data files between remote locations has continued to
expand in many industries, such as photographic and pre-press cperations, magazine
and catalog printing, medical imaging, CAD/CAM fabrication and manufacturing,
financial and accounting services, and many scientific and technical research operations.

Physical transportation of data is restricted by the size of large data files and the
capacity of transportable media. Floppy and floptical disk media is currently a preferred
avenue due to the relatively small cost of the media per megabyte of storage capacity.
Conventional high-density floppy disks having approximately 144 megabytes of
formatted uncompressed capacity have been replaced by various high-capacity options
such as the 100 megabyte lomega® ZIP™ or Syquest® drives, and the recently
introduced 120 megabyte LS-120™ floppy disk from 3M Company that is backwards
compatible with the prevailing 1.44 megabyte formats. Even greater capacity may be
obtained using magneto-optical disks such as the 230 megabyte DynaMo® format from
Fujitsu, WORM and rewritable optical discs such as the industry-standard 650 megabyte

CD-ROMs, and various removable hard drives.
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However, even with increasing storage capacity and lowered equipment prices,

- physical transportation of data has many inherent drawbacks, Besides the cost of media,

there are additional monetary costs for the actual physical transportation. including
packaging, péstal; ‘messenger:—(;r courier charges, and the time and expense involved with
having personnel download, dddress, deliver, receive, and subsequently load the data, If the
data is processed at the remote location aﬁd retumed, the costs are doublgd.

Utilizing overnight or same-day couriers, 5 round-trip shipment between two
geographically remote locations (i.e., beyond the boundary of a single metropolitan region)
will still require one or two days in transit,

Finally, there are the inherent risks of data loss or corruption due to defective media,.
mishandling, environmental conditions, and routing errors. Attempting to prevent such
problems requires protective packaging, redundant shipments, and other safeguards that are
expensive, time consuming, and yet unreliable. Even with safepuards in place, lost media or
corruiated data can result in days of lost time in trahsit, as well as consuming valuable _
personnel time and creating uncertainty regarding the stéms of a given project or operation. -

A variety of electronic data transmission systems exist for transmitting data files ,
between two spatially-distinct locations. Local-area networks (LANSs) are generally regarded
as optimal for connecting a plurality of personal computers together within 2 single facility or
campus using a file server or mainframe system: as the backbone, and some ‘LANS use

dedicated transmission pathways to.extend beyond a defined facility’s or campus’

‘ geographical boundaries. Wide-area networks (WANs) are generally utilized for connections

between more distant locations, and may be used to interconnect separate LANs. In the case
of both LANs and WANS, there is usually a network connection between local computers
using low speed hard wired or infrared pathways, and dedicated high speed connections
between distant locations of with shared peripherals and systems maintenance devices. °
While dedicated LANs or WANSs will serve the needs for data transmission within a
komogeneous autonomous i_anterprise - such as a single company having several plants or a ‘
univeréity with more than one camims ~ they have proven unsuitable for conveying data

between heterogeneous enterprises such as service providers and their customers.
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Data transmission via conventional multiplexed telecommunications pathways is
too slow to be useful for large data files even when compressed. Data errors, verification
schemes, and encryption protocols all complicate such systems. Shared public networks
are similarly too slow and unwieldy for sustained use in most industries requiring rapid

5 shipping of large and complex data files, particularly where security and data integrity
are primary concerns.

Private WANSs are one feasible solution, but are frequently too expensive given
the moderate transmission volumes that many companies require. In addition, one
company may require frequent transmission connections to a plurality of unrelated

10 senders or recipients at remote sites each having a different LAN structure and protocol,
as well as infrequent or “one time” nonrecurring transmission connections to many other
unrelated ‘sites.

The use of commercial WANs can sometimes overcome these problems for
companies having high volume or recurring transmission needs with unrelated sites, but

15 these can be quite complex and expensive, requiring on-premises equipment, leased
transmission pathways, technical support, maintenance, and custom-developed software
applications.

SUMMARY OF THE INVENTION

According to one aspect of the invention, there is provided a method for

20 conveying a document in an electronic domain from a sender via a service network to a
recipient at a location geographically remote from the sender, including: initiating a
transmission by transporting a document from a sender to a primary hub of a service
network, said primary hub being more geographically proximate to the sender than to a

. recipient; associating an electronic invoice with the document, said electronic invoice

.. 25 containing: (i) document identification indicia uniquely identifying the document; and

:!E:! (ii) attribute indicia identifying a characteristic attribute related to a fee for transmission
::'::- of the document to the recipient, wherein the fee is determinable, based on the atiribute
‘ol indicia, before the transmission is complete; electronically transmitting the document on

the service network from the primary hub to a secondary hub of the service network,
30 said secondary hub located more geographically proximate to the recipient than to the
sender; transporting the document from the secondary hub to the recipient, thereby to

complete the transmission; and
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using the attribute indicia of the electronic invoice to defermine the fee based on said
characteristic attribute.

The present invention also provides a method for conveying a document in an
electronic domain from a sender to a recipient located at geographically remote location
relative to said sender, said method being conducted at least in part by a service
provider, said method including the steps of: transporting the document from the sender
to a primary hub of service network operated by the service provider, said primary hub
being located more geographically proximate to the sender of the document than the
recipient; associating an electronic invoice with the document, said electronic invoice
containing a unique identification indicia corresponding to the document and a
characteristic attribute of the document is related to a fee for conveying the document
from the sender to the recipient; electronically transmitting the document from said
primary hub to a secondary hub of said service network operated by the service
provider, said secondary hub being located more geographically proximate to the
recipient of the document; transporting the document from said secondary hub of said
service network to the recipient; processing said electronic invoice within an information
database established by the service provider; and determining a fee for conveying the
document from the sender to the recipient, at least in part based upon said characteristic
attribute of the document.

The present invention also provides a data transmission network for conveying
documents from senders to recipients at locations remote frem one another, including: a
service network including a first hub at a first location, a second hub at a second location
remote from the first location, and a first high speed transmission pathway coupled to
the first hub and to the second hub for electronically transmitting documents in an
electronic domain between the first and second hubs; a first electronic data transmission
path for connecting the first hub to a sending station relatively proximate the first hub
relatively remote from the second hub; a second electronic data transmission path for
connecting the second hub to a receiving station relatively proximate the second hub and
relatively remote from the first hub; and a documment-specific information generator in
the service network, operative in response to providing a document from the sending
station to the first hub for transmission to the receiving stafic;n via the second hub, for

generating document-specific information including identification indicia that uniquely

identify the document, and further for generating fee indicia responsive to a
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characteristic attribute related to a fee for transmitting the document from the sending
station to the receiving station; and wherein said fee for transmitting the document is
determinable, based on the fee indicia, before said transmission to the receiving station
via the second hub.

The present invention also provides a system for sending data to a remote location
via a service network, including: a service network including a first network hub, a second
network hub geographically remote from the first network hub, and a high speed
transmission pathway coupling the first hub and the second hub for electronic data
transmission between the hubs; a computer systern having a graphic user interface, and a
first electronic data transmission path for transmitting data between the computer system
and the first hub; at least one receiving station, and a second electronic data transmission
path for transmitting data between each receiving station and the second hub; wherein the
computer system further incorporates software cperating on the graphic user interface for
generating icons including a document icon representing a document to be sent via the
service network, and a display icon associated with software for establishing a
communications connection of the computing system with the service network; and
software for generating a plurality of data entry fields responsive to a dragging of the
document icon into coincidence with display icon, wherein the data entry fields are
adapted to accept an input of information identifying the at least one receiving station
coupled to said second geographically remote hub; wherein said service network further
includes a document-specific information generator, operative in response to the input of
information into the data entry fields, for generating document-specific information
including identification indicia that uniquely identify the document, and fee indicia
generated responsive to a characteristic attribute related to a fee for transmitting the
document, said fee being determinable based on the fee indicia before transmission on the
document between the hubs.

The method of embodiments of this invention permit electronically conveying
large blocks of data between geographically-remote locations by uploading the sender’s
data to the local hub site of a service provider's network, earmarking that data with an
electronic invoice, transmitting that data via the service provider's high speed
network to a secondary hub site that is local to the recipient’s geographic location, and

downloading the data from the second hub site to the recipient’s network.
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The data is earmarked so that the service provider can track the data files and
charge the sender or recipient at a standardized rate determined by any one or more of
several factors, such as the size of the data block or additional value-added services
performed on the data such as proofing, archiving, encryption or compression.
Duplicate archival versions of the transmitted data may be maintained at two
geographically-distinct locations — such as the service providers primary and secondary

network hub sites - to prevent the need for
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recreation or retransmission in the event of data loss or corruption by either the sender,
recipient, or service provider. ' f

The service provider’s network may extend between the plurality of geographically-
remote hub sites in a daisy-chain, clesed loop, or other hybﬁd conﬁguratiuns (compared with
wheel-and-spoke configurations used for conventional ovemight‘paékage delivery services).
The total number of network connections may be reduced, and yet a minimum number of
alternative connections maintained to ensure data delivery in the event of a network
connection failure. Accounting and tracking functions may be performed'at the individual
hub sites, or the electrohic invoices may be transxﬁitted to and processed at a separate data
management"c-emer.

The network interfaces virtually transparently with the senders” and recipients’
networks — using dedicated linking modules and object-oriented programs compatible with
existing graphical user interfaces (GUIs) — while not directiy interacting with those client

networks.

BRIEF DESCRIPTION OF THE DRAWINGS ]
Figure 1 is a diagrammatic view of a hybrid conﬁg'uration for the network of this
invention utilized by the service provider for conveying documents between senders and
recipients using the method of this invention; 7 o
Figure 2 is a flowchart showing the basic operationa'lrsteps for conveying documents
between senders and recipients using the method of this in_ventidn; '
Figure 3 is a flowchart showing alternate operation steps for processing and
conveying documents between senders and recipients using the method of this invention;
Figure 4 is a diagrammatic depiction of a representative example of a conventi;)nal
graphical user interface (GUI) as seen from a hypothetical sender’s viewpoint on that sender’s
computer system; .
_ ‘ anure Sisa dri_agrammatic' depiction of the GUI of Figure 4 wherein a program icon
has been selected by the user and an additional screen icon created; ‘
Figure 6lis a diagrammatic depiction of the GUI of Figure 5 wherein a document icon

has been selected and is being dragged by the user;
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Figure 7 diagrammatic depiction of the GUI of Figure 6 wherein the document
icon is being dropped in the screen icon; and

Figure 8 is a diagrammatic depiction of the GUI of Figure 7 wherein a dialog box
has been opened and the user has input information and selected options, and the
software program has provided responsive information.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring particularly to Figure 1, a network 10 is shown composed of a plurality
of network hubs 12 spaced apart geographically in a plurality of spatially remote
locations, such as distinct cities, metropolitan regions, states, countries, or the like. Each
network hub 12 is connected to at least one other network hub 12 via a high speed
digital, analog, or hybrid electronic transmission pathway 14, referred to herein as a
network connection 14. The various network connections 14 are designated a, b, ¢, d, e,
and f, with connection a extending between the primary and secondary network hubs 12,
connection b extending between the primary and tertiary network hubs 12, connection ¢
extending between tertiary and secondary network hubs 12, and connections d, e and £
trying in a plurality of additional network hubs 12.

Connected to each network hub is a plurality of senders or recipients 16 who are
each located generally more geographically proximate to a corresponding one of the
network hub 12 locations, and each sender or recipient 16 has a computer system linked
via a dedicated electronic transmission pathway 18 and network access device 20 to that
corresponding network hub 12.

Senders and recipients 16 may constitute separate or related businesses,
individuals, institutions or other entities. In Figure 1, senders or recipients 16 which are
like or related entities are shown using common geometric designs, including triangles,

squares, pentagons,




hexagons, and octagons. A sender or recipient 16 designated by the triangle connected to the
primary network hub 12 would therefore be related in some subjective manner to a sender or
recipient 16 designated by the triangle connected to the secondary and additional network
hubs 12. Each such sender or recipient 16 might be a regional office of one corporation, a .
5 parent and subsidiary, branches of a financial institution, governmental offices, university
campuses, and so forth.
A variety of distinct Eﬁerational configurations may therefore be readily appreciated.
For example, senders and reéipients 16 designated by a hexagonal shape'arc' connected
together along a closed ioop formed by network connections 14 labeled a, b, and ¢ between
10 the primary, secondary, and tertiary network hubs. No such seader or recipient 16 is
connected to one of the additional network hubs 12 outside that closed loop. Senders and
recipients 16 designated with a triangle are connected together by network hubs 12; and
network connections 14 only aleng pathway b—d—, whereas senders and recipients 16

designated with an octagon are connected together by network hubs 12 and network

connection§ 14 only along pathway g—e—f, with closed loops only being formed by

an
..
_.
-
»
»
—
w

including intermediate network hubs 12 to which no like or related sender or recipient 16 is

.
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connected. Related senders and recipients 16 may be connected to network hubs 12 separated

by one of more intermediate network hubs 12 having no reiated senders or recipients 16, such
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.

as in the case of the senders or recipients 16 designated by a pentagon, or they may be
20 connected at every network hub 12 such as the senders or recipients 16 designated by a

square. In addition, referring to the common senders and recipients 16 designated by a square

sty " connected to the tertiary network hub 12, a plurality of separate sender or recipient 16

;ff::: locations or facilitieé may be interconnected via a local area network ‘22 having one or more
connections to a network hub 12, in this case the tertiary network hub 12 as noted. _
rgeeed 25 Senders 16 are therefore capable of conveying documents i.n the electronic domain to

any potential recipient operatively connected to the network 12, via either a direct connection.
to a network hub 12, or an indirect connection to 2 network hub 12 through a related sender or
recipient 16. _

In this manner, a shortest physical path befween any two senders and recipients 16

32 will be formed, and as the number of network hubs 12 and ﬁetwork connections increases, the
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number of alternate pathways between each potential pair of senders and recipients 16 also
increases. These alternate pathways may be physically longer than the shortest path
connections, which may therefore be more expensive 10 construct and maintai.n on an
incremental cost level, however thls physical variance will be negligible for purposes of -
electronic transm:sswn of documents While direct network connections 14 between every
network hub 12 could be estabhshed it may be readily appreciated that the number of actual
network connecnons 14 can be minimized so that each network hub 12 is connected to each
other network hub 12 by a shortest path and one alternate path, thereby ensuring that '
transmissions to or from a given network hub 12 will not be interrupted due to failures in one
of the éorre&ponding network connections 14 to that network hub 12,

It is also understood that the various aftematc paths established between two network
hubs 12 permit electronic domain duplicates of a document to be transmitted simultaneousiy
(or nearly simultaneously) to separate network hubs 12 and conveyed to distinct recipients 16,
or conveyed at completely different times 1o distinct network hubs 12 and recipients.lé,
dependingvselectively upon the relative urgency 6f the transmission and the volume of
document “traffic” on the affected ne;wdi-k connections 14 within the hetwork 10.. A single
document may therefore be divided into separate and distinct subdocuments and transmitted
via two different paths and recombined at the network hub 12 from which the document will
be transported directly to the recipient 16, for example a first subdocument transmitted from
the primary to the secondary network hubs 12, and a separate subdocument transmitted from
the primary to the tertiary to the secondary network hubs 12; and reassembled into the
document at the secondary network hub 12, ,

Therefore, for purposes of this descrlpuon, the term “document” may functionally

| include a single data file, a batch of separate data files, ora plurality of data blocks that are

appended to one another to form a composite data file.

The data shipping network 10 of this invention is preferably.opcrated by a “service
provider” responsible in whole or in part for activities such as the development, installation,
support, and maintenance of the components of the nework 10, network hubs 12, network
connections 14, and network access devices 20. The plurality of senders or recipients 16 may

thus each be considered as “clients” or “customers” of the service rovider.
‘ p
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The operative components of the network 10 located at each network hub 12 will
include at least one central processing unit or processor irray carried on a mainframe or file
server architecture, an access control module connected to the central processiﬁg unit, one or
more wide area network (WAN) routers for managing data flow between distributed nodes on
the network and the various network conhectic_ms 14, channe} and data service units, power
supply, user interfaces (such as personal computers or terminals), and a variety of peripheral -
devices including floppy, floptical, magneto-optical, and opticai disc input/output, optical,

" RAID, or other mass storage devices, high resolution printers or plotters, scanners or other
digitiiin_g devices such as CCD video cameras, modems, and dedicated RISC processors for
performing encryption, compression, color proofing, integrity verification, indexing, filé
comparison, or data string searching,

The network access module will normally include both hardware and software
components designed to limit unauthorized access to the network 10 and control
communications with the service provider or along the network connections 14, as well as
monitor transmission parameters and detect characteristic attributes associated with each
document being conveyed o;er the network 10 and each sender or recipient 16 connection
with the network 10. The network access module will be operatively linked with a
transaction control module and an information database, which together process and retain
data regarding the status and tracking of documents conveyed compute charges for the -
transmissions and other vatue added services provxded and perform processing fumctions
dictated by the service provider. A portion of the access control module, transaction control
module, and information database may be genérated or retained on (or loaded onto) the
computer system operated by the sender or recipient 16 as one or more software routines or
hardware interfaces. | B '

Various aspects of-the software and hardware conﬁgurahons will be evident from a
description of the preferred method of operation discussed in detail below, however those of
ordinary skill in the art of designing, operating, and mamtam.mg wide area networks, database
management systems, and transaction-based network communication systems may develop a
w1de1y divergent range of embodiments which function suitably and meet specific

performance requirements depending upon the intended applications for the network 10,




10

—
w

design and budgetary constraints, intra-industry standards and protocols, user preferences,
reguiatory requirements, and the‘.availability and future development of hardware and
software technology. ‘ i ‘

For example, the network connections 14 may include fiber optic, microwave,
satellite, or other high bandwidth communications pathways capable of relatively high speed
data transmission. The electronic transmission pathways connecting the individual sender or
recipient 16 with the corrcsponding network hub 12 will depend on the volume of
transmissions being processed, the available time for transporting the documents to the
network hub 12, and the transmission rate of that pathway 18. The pathway 18 may vary

from site to site, and could include 2 variety of known formats inciuding a dedicated T1 or T3

connection, ISDN, fiber optic line, microwave telecommunications linkage, switched wire

line, Internet, or even a modem and public telephons line. In some cases, the electronic

transmission pathways connecting the individual sender or recipient 16 with the

corresponding network hub 12 may operate at a substantially slower transmission rate than
the network connections 14 between the network hubs 12, however the relatively short
physical distance between the sender or recipient 16 aﬁd the corresponding network hub 12
permits thé sender or recipient to invest in a relatively high speed transmission pathWay' 18
format which nﬁght not othen\;ise be financially or lbgistically practical if the sender 16 were
establishing direct connections to one or more geographically remote récipiems 16.

Refen-_ing particixlarly to Figure 2, the basic operational steps involved with tonveying

‘a document from a sender 16 to'a recipient 16 using the network 10 are described. It is

-understood that various of these operational steps may be performed in different or

nonsequential orders, may be broken into subroutines and performed by different bomponents
of the network 10, may include - steps perforned manually by operators or individuals as well

as those autnmatlcally performed according to predetermined program instructions; and may

 include additional or optional steps. As such, the vatious steps of the method of this

invention as described and claimed are believed to be representative of the overall process,
and not a sequential formulation for achieving the desired result of conveying the document

between the sender 16 and intended recipient-16.
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The document is initially created by or for the sender 16 on a computer system or
network located at the sender’s 16 facility, or is loaded onto that system using any
convention I/O means for reading or digitizing data. The document is then transported
to the primary network hub 12, either via the electronic transmission pathways
connecting the sender 16 with the corresponding network hub 12, or by physical
transportation of tangible media containing the document.

An electronic invoice is created and linked operationally to the document. The
electronic invoice may originate with software provided by the service provider for
operation on the sender’s computer system, or may be generated by interaction with the
network interface device 20 or network hub 12. The electronic invoice may be appended
to the document as a part of the data file, as a separate by linked data file, or through the
use of a common reference. The electronic invoice will include at least two data
elements, one being a unique identification indicia for the document, and the other being
at least one characteristic attribute associated with the document or its transmission that
is (or is subsequently) related to a rate for conveying the document from the sender 16 to
the recipient 16.

The identification indicia and characteristic attribute may be distinct data
elements, or they may be combined into a single data element which the network access
medule, transaction module, information database, and document tracking system is
capable of distinguishing and decoding for later processing. The identification indicia
may also include information regarding the sender 16 or recipient 16 identity, routing or
transmission instructions, value added service requests, confirmation or retransmission
instructions, batch processing instructions, partitioning or data block structure
information, network access authorization information, and security or data verification
criteria. The characteristic attribute may be or relate generally to the digital file size of
the document in megabytes, the requested network priority or transmission rate, the time
of day transported to the primary network hub 12 or transmitted to the secondary
network hub 12, the digital bit depth or analog content of the document, value added
services to be provided in relation to the document, the nature or status of the intended
recipient 16, or any other suitable criteria wholly or partially determinative of the fee

which the sender 16 or recipient 16 is charged for conveying or processing the document.
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A duplicate of the document is created at the primary nerworic hub 12 and stored in an™
archival storage system for future reference, security, verification, or retransmission purposes.

A first processing operat:on may also be performed on the document (or a portion
thereof) at the pnmary network hub, including encryption, compressxon screening or error
detection, or any variety of value-added services such as color proofing or color separation of
graphic images, creation of tangibie or electronic domain comps, video and audic sec']uchcing,
copyright royalty calculations for electronic publishing, and so forth. - Any number of such
processing operations may be performed depending ui:on the céét and time constraints_
imposed.

The document is then routed for electronic transmission via the appropriate network _
connections 14. A preformatted route may be assigned for specific sender-recipient 16
transmissions, or the network 10 may calculate the most efficient route for a given document
based upon its size, complexity, processing requirements, network traffic, and the operational
status of each network hub 12 and network connection }4.. The document is then transmitteEl
as routed from the primary network hub to the secondary network hib. '

Any second processing steps that may be required are then performed at the secondary
network hub 12, such as decompressicn or decryption of the data, In addition, value-added
services which might otherwise have been performed as *first" processing operations may be
conducted, such as color proofing or color separations of graphic images. These value-added
services may be performed at the secondary network hub 12 either because the operations
should be performed subsequent to transmission to ensure data integrity, or due to_ more
avallable or efficient processing capabilities compared with those of the primary network hub
12.- . ,

The document is then transported from the secondary network hub 12 to the recipient
16 using the same means described above in rela_tidn to transporting the document from the
sender 16 to the primary processing hub 12.

The electronic invoice is processed 10 calculate a fee to be charged for the
transmission or value-added services, with that fee calculated at least in part based upon one
or more characteristic attributes associated with the document, its transmission, or the sender

Lplent 16 (which are equally considered characteristic attributes of that document as
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well). A fee may be charged to either the sender or recipient 16 or both, either prior to or
after the successful transmission or receipt of the document. The sender or recipient may
maintain accounts with the service provider against which fees are dehited, or the service
provider may be authorized to conduct an electronic fund transfer to obtain that fee on a
periodic or document-by-document basis. The service provider may compile several fees
for transmissions into a single charge, and receive payment or bill the sender or recipient
16 in any conventional manner. Tt may thus be appreciated that the steps of processing
the electronic invoice and charging a fee for the transmission or value-added services
may be conducted in whole or in part before, after or during the transmission of the
document, at one or both of the primary or secondary network hubs 12, at a remote data
management facility operated by the service provider, or on the sender’s or recipient’s 16
own computer system utilizing a software program and database information provided
by the service provider.

Referring to Figure 3, several variations or options in the steps described above as
shown, for example associating the electronic invoice with the document prior to the
sender’s transporting it to the primary network hub 12, dividing the document into
subdocuments for parallel transmission over the same or separate network connections
14, transmitting different subdocuments to the secondary network hub 12 over distinct
pathways invelving separate network connections 14, recombining or reconstituting the
subdocuments into the original document at the secondary network hub 12, verifying the
integrity of the document for corruption relative to a predetermined qualitative or
quantitative standard or threshold, and retransmitting the document if the verification
process yields an unsatisfactory or unacceptable result or other criteria warrant
retransmission.

Referring particularly to Figures 48, the operational steps for conveying a
document from a sender 16 to an intended recipient 16 are described in greater detail
from the visual perspective of a given sender 16 using a computer system having a
graphic user interface (GUI) shown diagramatically in Figures 4-8. This GUI is intended
as a representative example only, and contains elements and depictions in common with
or similar to other commercially-available GUI's, including Windows 95™ marketed by
MicroSoft Corporation, and Mac-OS marketed by Apple Computer, Inc. Those skilled in
the art of designing and coding software programs and GUT's will readily appreciate the

_ Tepresentative nature of these
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depictions as théy pertain to the two specific GUIs identified above, as well as other known
GUIs and broader object-oriented programming systems (OOPS).

Referring to Figure 4, the bou_ndarie‘s of a monitor screen 24 or virtual “desktop” are
shown on which are displayed various graphical elements relating to software.or hardware
éomponents of the sender’s * computer system, incmding ahard drive 26 containing the
operating system for the computer and bearing a particular volume name, a funf_.tionai icon 28
such as a “trash can” which performs a specific operation when actuated {retaining and
deleting a deposited file in the case of the trash can 28), a plurality of program icons 30 éach
relating to a software program resident on or available to the operating system, and a plurality -
of document icons 32 relating to digital data files contéined in the syétem memery or stored
on the hard disk. ) |

In Figure 5, the sender 16 has used a poiniting device 34 such as a mouse- or
touchpad-driven cursor to “highlight™ and select a desired program icon 30 (in this case the
software program correéponding to and respdnsible for establishing a communications
connection with the service provider’s network 10) and actuated the pointing device or other
command so as to launch theif:)rogram within the operating system. As a result 6f that
program being launched, a separate display icon 36 is creatcd at a predetermined location on .
the desktop 24, which may then be selectively moved or repositioned to any desired location -
on the desktop, hidden, reduced, or otherwis; reconfigured. In ather 'typcs of GUIs. a menu
bar or menu column.may be created in place of (or in addition to) the display icon 36.

Figure 6 shows t.l;e sender 16 éimilarly using the pointing device 34 to select and
highlight a documeﬁt icon 32 correspoﬂdin_g toa documeﬁt to be conveyed via the network to
an intgnded‘ recipiéht 16, and dragging that document icon 32 across the desktop 24..

In Figure 7, the sender has dropped that document icon 32 into the display icon 34
coitesponding to the service provider’s program (and therefore the connecti.on i8 to the
network 10), and that icon is therefore shown as momentarily highlighted.

As a result of this action, a dialog box 38 is generated on the desktop 2a shown in
Figiire 8. That dialog box 38 contains data entry ﬁeldé 40 7into which information regarding
the document, sender or recipient 16, routing, or other criteria may be entered by the sender

16. The dialog box also contains setection fields 42 from which the sender may select one or
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more intended recipients based upon previously input information, or may enter pertinent
information as needed or required. The dialog box 38 provides buttons 44 which rﬁay be
selected or actuated in order to choose various options regarding the document information or
content, its transmission, or the value-added services to be provided by the service provider.
Actuation of those buttons 44 ihdicates selection of an option, and causes the software
program to generate the appropriate commands or append the appropriate information to the
document or the electronic invoice. Certain information generated by the software program
(or transmitted from the service provider back ta the sender’s 16 computér system) may also
be displayed within the dialog box 38, or retained in-a separate log file. That displayed
information may include the unique identification information for the"document, _such asa ’
serial or tracking number, the document size in megabytes or other units, the expected
transmission time required or estimated transmission time scheduled, confirmation of receipt,
and so forth. .

' These various fields and the information provided or displayed vﬁl! of coursebe
designed for each particular embodiment or application 6f the network 10 depending upon the
type of transmission and value-added services being provided, the nature of the service '
provider and the senders and_recipients 16, the types of documents involved, and tﬁe
caﬁabilities of the sender’s or recipient’s software, hardware, and communications equipment,
as well as being capable of further customization by the user within predefined parameters
permitted be the software. '

In this manner, an operative connection may be established with the service provider

" via the network access device 20 and communjcation pathway 18 by launching the service

provider’s program, and that program will then remain resident and available to the sender 16
in thefl“background” of the GUI throughout the day until later “quit,” thus providing the
sender 16 with the capability of quickly and easily transmitting documents a high
transmission rates to any intended recipient 16 which is linked to the service provider’s -
network 10, even at the mo_s;t geographically-remote location an-d regardless of disparities
between the sender’s and recipient’s 16 computer systems or local network protocb!s.

‘While the operation of the network 10 has been described from the perspective of a
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The recipiént 16 may be expecting delivery of a document, and will open the corresponding -
program screen or dialog box genera;ed by the software program resident on the recipient’s
computer system, and determine whether that document has been received. Convérse]y,
receipt of the document at the recipient’s 16 computer system may produce a signal to the
recipient 16, such as an e-mail message; an audible tone, the appearance of a visible icon or
marker on the desktop or menu bar, or a flashing or blinking icon or symbol. -

It may be readily appreciated that the software and network 10 may also be configured
to permit a potential recipient 16 to issue a request-to a particular netwark hub 12 or a '
sender’s  computer system, or a network-wide séarch request for a document satisfying
given search criteria. Once identified, the location of that document could be-provided to the
potential recipient 16, who would then issue a request to .the‘con'esponding computter system
or étoragc device on which the document resides, or the document could be automatically
retrieved and transmitted to the recipient 16. Security and access protocols cc')uldr restrict a
recipient’s access 1o searching onI); certain computer systems or network hubs 12, or permit
the potential recipient 16 to only search for particular document typés for which that person
Or computer System possesses authoriz;ttion. Again, the level of technical complexity and the
scope of available design alternatives will permit those of ordinary skill to develop
embodiments of the network 10 to perform vmually any. array of tasks that may be requ1red
and meet the needs of an unlimited vanety of users and industries.

While the preferred embodiments of the above method 10 have been described in
detail with reference to the attached drawxngs Figures, it is understood that vanous changes
and adaptatmns may be made in thé method 10 w:thout departing from the spirit and scope of

the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for conveying a document in an. electronic domain from a sender via a
service network to a recipient at a location geographically remote from the sender,
including:

initiating a transmission by transporting a document from a sender to a primary
hub of a service network, said primary hub being more geographically proximate to the
sender than to a recipient;

associating an electronic invoice with the document, said electronic invoice
containing: (i) document identification indicia uniquely identifying the document; and
(ii) attribute indicia identifying a characteristic attribute related to a fee for fransmission
of the document to the recipient, wherein the fee is determinable, based on the attribute
indicia, before the transmission is complete;

electronically transmitting the document on the service network from the primary
hub to a secondary hub of the service network, said secondary hub located more
geographically proximate to the recipient than to the sender;

transporting the document from the secondary hub to the recipient, thereby to
complete the transmission; and

using the attribute indida of the electronic invoice to determine the fee based on

said characteristic attribute.

2. A method as claimed in claim 1, wherein:

said characteristic attribute includes an attribute of the document.

3. A method as claimed in daim 1 further including:
using the fee indicia to determine the fee prior to electronically transmitting the

document from the primary hub to the secondary hub.

4. - A method for conveying a document in an electronic domain from a sender to a
recipient located at geographically remote location relative to said sender, said method

being conducted at least in part by a service provider, said method including the steps of:
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transporting the document from the sender to a primary hub of service network
operated by the service provider, said primary hub being located more geographically
proximate to the sender of the decument than the recipient;

associating an electronic invoice with the document, said electronic invoice
containing a unique identification indicia corresponding to the document and a
characteristic attribute of the document is related to a fee for conveying the document
from the sender to the recipient;

electronically transmitting the document from said primary hub to a secondary
hub of said service network operated by the setrvice provider, said secondary hub being
located more geographically proximate to the recipient of the decument;

transporting the document from said secondary hub of said service network to
the recipient;

processing said electronic invoice within an information database established by
the service provider; and

determining a fee for conveying the documnent from the sender to the recipient, at

least in part based upon said characteristic attribute of the docurnent.

5. A method as claimed in any one of claims 1 to 4, further including:
creating a duplicate of the document in an electronic domain; and
storing said duplicate in an archival storage system operatively associated with

the primary hub of the service network.

6. A method as claimed in claim 5, further including the steps of:
creating a second duplicate of the document in the electronic domain; and
storing said second duplicate in a second archival storage system operatively

associated with the secondary hub of the service network.

7. A method as claimed in any one of claims 1 to 4, further including the steps of:
creating a duplicate of the document in the electronic domain; and
storing said duplicate in an archival storage system operatively associated with

the secondary hub of the service network.
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8. A method as claimed in any one of claims 1 to 7, wherein the document contains
digital data and the method further includes:
performing a first processing operation on at least a portion of the digital data

within the document, by using a processor maintained by the service provider.

9. A method as claimed in claim 8, wherein the first processing operation includes
at least one of the following:
digital compression of the digital data, encryption of the data, and color proofing

of the data, wherein the data includes at least one graphic image..

10. A method as claimed in claim 8 or 9, wherein the method further includes the
step of:

performing a second processing operation on at least a portion of the digital data
within the document, said second processing operation being performed by a second
processor, said second processing operation including at least one of the following:

decompression of the digital data compressed in the first processing operation;
and

decryption of the data encrypted in the first processing operation.

11, A method as claimed in claim 8, 9 or 10, further including:
verifying an integrity level of the data relative to a selected threshold subsequent
to the step of electronically transmitting the document to the secondary hub; and
retransmitting at least a portion of the document from the primary hub to the
secondary hub responsive to determining that the integrity level is below the threshold.

12 A method as claimed in anyone of claims 1 to 11, wherein the step of transmitting
the document from the primary hub to the secondary hub of the service network
includes the steps of:

dividing the document into a first subdocument and a second subdocument
using a processor operatively associated with the primary hub of the service network,
said first subdocument being electronically transmitted to the secondary hub of the

service network;
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electronically transmitting the second subdocument from the primary hub to a
tertiary hub of the service network, said tertiary hub being located geographically
remotely relative to both the primary hub and the secondary hub;

electronically transmitting the second subdocument from said tertiary hub to the
secondary hub of the service network; and

reassembling the first subdocument and the second subdocument te form the

document transported to the recipient.

13. A method as claimed in anyone of claims 1 to 12, wherein the sender has a
computer system and the step of transporting the document from the sender to the
primary hub of the service network includes:

providing an electronic transmission pathway between the computer system of
the sender and the primary hub of the service network; and

electronically transmitting the document over said electronic transmission
pathway from the computer system of the sender to the primary hub of the service

network.

14. A method as claimed in claim 13, wherein the computer system of the sender is

operatively connected to a local area network having a first network protocol, and the

. electronic transmission pathway includes a dedicated network connection between said

. “:'; local area network of the sender and the primary hub of the service network, the service

- -: network having a second network protocol, said dedicated network connection including

s : a network access device permitting electronic translation of the document between said
s first protocol and said second protocol.

15. A method as claimed in claim 13, wherein the electronic transmission pathway

includes at least one of:
a dedicated network connection between the computer system of the sender and
the primary hub of the service network, an Internet connection, an ISDN line, and a

microwave transmission system.
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16. A method as claimed in anyone of claims 1 to 15, wherein at least a portion of the
service network over which the document is electronically transmitted includes either a

fiber optic transmission pathway or a satellite link.

17. A method as claimed in anyone of claims 1 to 12, wherein a sender has a computer
system including a peripheral device for writing data to tangible media and the primary
hub of the service network includes a peripheral device for reading data from tangible
media, and further wherein the step of transporting the document from the sender to the
primary hub of the service network includes:

writing the document on a tangible medium;

physically transporting the tangible medium from the computer system of the
sender to the peripheral device for reading data operatively connected to the primary hub
of the service network; and

reading the data form the tangible medium such that the document can be

electronically transmitted via the service network.

18. A method as claimed in anyone of claims 1 to 17, wherein the recipient has a
computer system and the step of transporting the document from the secondary hub of the
service network to the recipient includes:

providing an electronic transmission pathway between the computer system of the
recipient and the secondary hub of the service network; and

electronically transmitting the document over said electronic transmission pathway

from the secondary hub of the service network to the computer system of the recipient.

19, A method as claimed in claim 18, wherein the computer system of the recipient is
operatively connected to a local area network having a first network protocol, and the
electronic transmission pathway includes a dedicated network connection between said
local area network of the recipient and the secondary hub of the service network, the
service network having a second network protocol, said dedicated network connection
including a network access device permitting electronic translation of the document

between said first protocol and said second protocol.
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20. A method as claimed in claim 18, wherein the electronic transmission pathway
includes at least one of:

a dedicated network connection between the computer system of the recipient and
the secondary hub of the service network, an Intemet connection, an ISDN line, and a

microwave transmission system.

21 A method as claimed in anyone of claims 1 to 17, wherein the recipient has a
computer system including a peripheral device for reading data from tangible media and
the secondary hub of the service network includes a peripheral device for writing data to
tangible media, and further wherein the step of transporting the document from the
secondary hub of the service network to the recipient includes:

writing the document on a tangible mediumy;

physically transporting the tangible medium from the secondary hub to the
peripheral device for reading data operatively connected to the computer system of the
recipient; and

reading data from the tangible medium such that the document can be

electronically manipulated by the computer system of the recipient.

22.  Amethod as claimed in anyone of claims 1 t0 21, wherein the service network has a
maximum transmission rate and the sender has a computer system, and further wherein
the step of transporting the document from the sender to the primary hub of the service
network to the recipient includes:

providing an electronic transmission pathway between the computer system of the
sender and the primary hub of the service network, said electronic transmission pathway
having a maximum transmission rate substantially less than the maximum transmission of

the service network.

23. A method as claimed in claim 22, wherein the electronic transmission pathway
includes a plurality of parallel connections, and wherein the document is divided into a
plurality of subdocuments, each of said plurality of subdocuments being transmitted
generally simultaneocusly with one another over a corresponding one of said plurality of

parallel connections.
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24. A method as claimed in anyone of claims 1 to 23, wherein the service network has a
maximum transmission rate and the recipient has a computer system, and further wherein
the step of transporting the document from the secondary hub of the service network to
the recipient includes:

providing an electronic transmission pathway between the computer system of the
recipient and the secondary hub of the service network, said electronic transmission
pathway having a maximum transmission raie substantially less than the maximum

transmission rate of the service network.

25. A method as claimed in claim 24, wherein the electronic transmission pathway
includes a plurality of parallel connections, and wherein the document is divided into a
plurality of subdocuments, each of said plurality of subdocuments being transmitted
generally simultaneously with one another over a corresponding one of said plurality of

parallel connections.

26. A method as claimed in anyone of claims 1 to 25, wherein the unigue identification

indicia includes a serial number asscciated with the document for tracking the document.

27. A method as claimed in anyone of claims 1 to 26, wherein the sender has a
computer system and the unique identification indicia are generated by said computer

system of the sender.

28. A method as claimed in anyone of claims 1 to 26, wherein the unique identification

indicia are generated by the service provider.

29. A method as claimed in anyone of claims 1, 5 to 28, wherein the characteristic
attribute corresponds generally to at least one of:

a byte size of the document, a transmission rate of the service network, a
geographic separation between the primary hub and the secondary hub, a time of day at
which the transmission of the document is performed, and a processing operation

performed on the document.
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30. A method as claimed in anyone of claims 1 to 29, wherein the sender has a
computer system and at least a portion of the information database for determining the fee

resides on said compute system of the sender.

31l. A method as claimed in anyone of claims 1 to 3 and 30, wherein the sender has a
computer system operating under a graphic user interface capable of supporting drag-
and~drop functions, and wherein the computer system includes software which operates
on said graphic interface and generates a display icon associated with the document,
wherein the step of transporting the document from the sender to the primary hub is
initiated by merging the document icon and the display icon by dragging and dropping
the document icon within the display icon; and

inputting identification information regarding the recipient to whom the operator

intends to document to be transmitted.

32, A method as claimed in anyone of claims 1 to 31, wherein the document is
conveyed to a plurality of additional recipients, and the service network includes a
plurality of additional hubs operatively connected to the primary hub, each of said
plurality of additional hubs being disposed generally geographically more proximate to a
one of said plurality of additional recipients than fo the sender, the method further
including the steps of:

creating a number of duplicates of the document in the electronic domain equal to
the plurality of additional recipients;

electronically transmitting a one of said duplicates of the document to a
corresponding one of each of said plurality of additional hubs; and

transporting each said one of said duplicates of the document from said
corresponding one of said plurality of hubs to an associated one of the plurality of

additional recipients.

33. A data transmission network for conveying documents from senders to recipients

at locations remote from one another, including:
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a service network including a first hub at a first location, a second hub at a second
location remote from the first location, and a first high speed transmission pathway
coupled to the first hub and to the second hub for electronically transmitting documents
in an electronic domain between the first and second hubs;

a first electronic data transmission path for connecting the first hub to a sending
station relatively proximate the first hub relatively remote from the second hub;

a second electronic data transmission path for connecting the second hub to a
receiving station relatively proximate the second hub and relatively remote from the first
hub; and

a document-specific information generator in the service network, operative in
response to providing a document from the sending station to the first hub for
transmission to the receiving station via the second hub, for generating document-
specific information including identification indicia that uniquely identify the document,
and further for generating fee indicia responsive to a characteristic attribute related to a
ST fee for transmitting the document from the sending station to the receiving station; and
wherein said fee for transmitting the document is determinable, based on the fee indicia,

before said transmission to the receiving station via the second hub.

e e
es
s
.

34. A network as claimed in claim 33, wherein:

e the document-specific information generator resides in the first hub.
35.  Anetwork as claimed in claims 33 or 34, wherein:
T said service network further includes a first network interface device coupled
along the first electronic data transmission path, and a second network interface device

coupled along the second electronic data transmission path.

36. A network as claimed in claim 35, wherein:

said document-specific information generator resides at the first interface device.

37. A network as claimed in anyone of claims 33 to 36, further including:
a third network hub, a second high speed transmission pathway between the
second hub and the third hub, and a third high speed transmission pathway between the
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means residing the in the first hub for dividing the document into two separate
subdocuments for parallel transmission from the first hub to the second hub via the first
high speed pathway via the second and third high speed pathways and the third hub,
respectively; and

means residing in the second hub for recombining the subdocuments.

38. A network as claimed in anyone of claims 33 to 37, wherein:
said first electronic data transmission includes one of the following: a dedicated
network connection between the first station and the first hub, an Internet connection,

and ISDN line, and a microwave transmission system.

39.  Anetwork as claimed in anyone of claims 33 to 38, wherein :
said characteristic attribute related to a fee includes a characteristic attribute of

the document.

40. A network as claimed in anyone of claims 33 to 39, further including:
a processor for the fee indicia to calculate said fee based on the characteristic

attribute,

41 Anetwork as claimed in anyone of claims 33 to 41, wherein:
said processor is adapted to calculate said fee before the transmission of the

document to the receiving station via the second hub is initiated.

42. A system for sending data to a remote location via a service network, including:

a service network including a first network hub, a second network hub
geographically remote from the first network hub, and a high speed transmission
pathway coupling the first hub and the second hub for electronic data transmission
between the hubs;

a computer system having a graphic user interface, and a first electronic data
transmission path for transmitting data between the computer system and the first hub;

at least one receiving station, and a second electronic data transmission path for

transmitting data between each receiving station and the second hub;
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wherein the computer system further incorporates software operating on the
graphic user interface for generating icons including a document icon representing a
document to be sent via the service network, and a display icon associated with software
for establishing a communications connection of the computing system with the service
network; and

software for generating a plurality of data entry fields responsive to a dragging of
the document icon into coincidence with display icon, wherein the data entry fields are
adapted to accept an input of information identifying the at least one receiving station
coupled to said second geographically remote hub;

wherein said service network further includes a document-specific information
generator, operative in response to the input of information into the data entry fields, for
generating document-specific information including identification indicia that uniquely
identify the document, and fee indicia generated responsive to a characteristic attribute
related to a fee for transmitting the document, said fee being determinable based on the

fee indicia before transmission on the document between the hubs.

43. A system as claimed in claim 42, wherein:

the document-specific information generator resides in the first hub.

44, A system as claimed in claims 42 or 43, wherein:
said service network further includes a first network interface device coupled
along the first electronic data transmission path, and a second network interface device

coupled along the second electronic data transmission path.

45. A system as claimed in claim 44, wherein:

said document-specific information generator resides at the first interface device,

46. A syslem as claimed in anyone of claims 42 to 45, wherein:
said first electronic data transmission path includes one of the following: a
dedicated network connection, an Internet connection, an ISDN line, and a microwave

transmission system.




27

47, A system as claimed in anyone of claims 42 to 46, wherein:
said characteristic attribute related to a fee includes a characteristic attribute of

the document.

48. A system as claimed in anyone of claims 42 to 47, further including;
a processor for processing the fee indicia to calculate said fee based on the

characteristic attribute.

49, A method as claimed in claim 1 or 4, substantially as herein described with

reference to at least one of the accompanying drawings.

50. A network as claimed in claim 33, substantially as herein described with reference

to at least one of the accompanying drawings.

51. A system as claimed in claim 42, substantially as herein described with reference

to at least one of the accompanying drawings.

DATED this 5th day of June 2001.
WAMINETINC.

WATERMARK PATENT & TRADEMARK ATTORNEYS
290 BURWOOD ROAD

HAWTHORN VICTORIA 3122

AUSTRALIA

RCS/MBL/sh




WO 9739549

16 "
8 L
20 20 18 16
16 18
20 20
b 14
?
18 12 7
20
16 18
: 14 14
a ¢
18 20
2
16
— 18 .
20 20 "
158
16
Lo
10
18 f
16 )
20
18
12
6 20 .
18 <20
— 201 5] 20 18
16

/3

PCT/US97/06073
16
8
20 22 16
16
T
o 22
20 \<
%
20 6 | 16
d
14
e 18 16
20~
16 6
2
20
8
S 2o
- 18 16
14
] ~
16
6 Figurel -

SUBSTITUTE SHEET- (RULE 26)




- WO 97139549 . © PCT/USSTA6DT

ll'ansport document from sender to primary hub | )

I Associate etectronic invoice with document l

] Create and etore archival copy at primary hup ]

l Ferform first processing operation |

Uranamit document from primary hub to secondary hub l

~2—1w
|_Creatc and store archival copy at secondary hub ]

I Ferform second processing operation I

[ Transport document. from secondary hub to recipient |

I Process electronic invoice l
[ - Figure2

!ﬁaargc fee to sender or recipient l

l Asscciate electroni mvoce with document l .10

| Transport document from sender to primary hub l /

L Divide document into separate subdocuments |

I Tranamit subdocuments to secondary hub over distinct network pathways |

—

L Recombine subdocuments into document I o

] Figure 3

[ Verify integrity of document and retransmit it unsatisfactory |

2/3

SUBSTITUTE SHEET.(ULE 26)




WO 97/39549

PCT/US97/06073

24 30 26 5p 26
Hox R| «[heE =
b n ‘M
e 1868 >
]
yi Poc 2 32 .
\ Trash ) L Trash )
Figure 4 Figure 5
24 30 26 24 30 26
2-‘ A ) L( N ,<’
. (m Velume ) q{d é
—Ti~32s .
——2& N—t—25
Trash L Trash J
‘ Figure 6 Figure 7
28
24 ) ) 6
o ( . N A
20~ . . ——
- [P
Sender/D Recipient(s)/Routing
1 o1
=

40 ~——

Info 2

info 3
Info 4

Smith Company

8

Anderson Company

92— Q?L OPlian:‘ -
’ @ Coler P’o"‘ﬁ”ﬂ . Document Size: 325 Meg
44 St @© g;’;”;;?::’" Estimated Fee: §15.25 3
@ Return Recelpt Elapsed Time: 2m 135
Figur i
& f 8 /3

SUBSTITUTE SHEET (RULE 26)




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

