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An access node or access port (1)
has physical connectors (40) for a va-
riety of signal-receiving and ~transmit-
ting devices and apparatus that allow sig-
nals used by the devices to be carried by
one or two conduits. The conduits can
be fiber optic cables (11), coaxial cables
(12), twisted pair wiring, radio frequency
broadcasts, or any other signal-carrying
medium. The signals are converted to
and from addressed data packets. If the
conduits are fiber optic cables (11) or
other non—conductor media, a media con-
verter (20) is included. A central node
(100) receives signals from outside the
structure and converts them to addressed
data packets, then sends the data packets
over the conduit(s) as the packet stream.
The access nodes (1) convert the packets
back into original signals, then feed the
signals to appropriate connectors on the
access nodes (1). The central node (100)
can also take packets from the access
nodes (1) and convert them into signals
for transmission externally of the struc-
ture. Additionally, the central node (100)
can send packets from one access node
(1) to other access nodes (1) for intern-
ode communication.
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SINGLE MEDIUM WIRING SCHEME FOR MULTIPLE SIGNAL
-DISTRIBUTION IN BUILDING AND ACCESS PORT THEREFOR

Technical Field

The invention relates to the field of digital signal distribution networks. -
The invention particularly relates to access ports for connecting devices to
digital networks.

Background of the Invention

Distribution of signals, such as those for telephone and cable television
services, has long been handled by separate cabling within a building for each
type of signal. When new signals are added, new cables must be wired, and
the separate cabling scheme has been maintained even within newly
constructed buildings. To reduce costs, the different cables are often bundled
and brought to a single access point in a wall where they are connected to
respective wall plates and connectors. Some are even connected to wall plates
that hold all types of connectors needed for the cables in the bundle. However,
running all that cabling from the signal source to each access point is quite
expensive. Additionally, the cable bundles are large and hard to work with in
the confined spaces available within walls. Further, the access points used with
cable bundles require a significant amount of space to accommodate all the
hardware to which the cables are attached. If the cables are kept separate, then
there be many access points for respective services in a room requiring an
excessive number of wall plates and holes for mounting the wall plates.

Summary of the Invention

My invention utilizes a smart access port that allows the use of a single
cable or a pair of cables to carry all types of signals one might wish to distribute
within a building, though any number of cables and/or wires can be used. | can
even use another medium, such as radio frequency transmission or infrared
transmission, to carry the signals. The access port recognizes signals it
receives through a stream of addressed data packets carried by the cable(s),
wire(s), or other media. The signals carried by the packet stream are gathered
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at a central location (node zero or the central node) and are converted into
addressed data packets. The addressed data packets are then sent as the
packet stream to the access ports within the building. The data packets can
additionally be allocated carrier signals at different frequencies according to
their type of signal. Any suitable protocol can be used to address the data
packets, including ATM, CEBus, and TCP/IP. The packet stream can be carried
from node zero to a given access port over a single cable, a pair of cables,
multiple wires and/or cables, or even a broadcast signal so that wiring and
setup costs are greatly reduced.

Each access port preferably includes a main module that extends into a
recess in a wall, floor, or ceiling of a building, similar to a standard receptacle
box. The module can be mounted on a wall plate if the user so desires One or
more connectors, if appropriate, are carried on the main module so that devices
may be connected to the system. Each access port also preferably has a data
packet handling system in the main module that receives the packet stream,
pulls packets for the port from the stream, converts each pulled packet into its
original signal, and sends the packet to a connector of the access port to which
a device capable of handling the signal is connected. The packet handling
device can pull packets based on a location address, an address for a type of
signal that the port can handle, an address for a particular device plugged into a
particular access port, or any other suitable criteria.

A major advantage of my system is that it is transparent to the user. The
user simply plugs a device into the appropriate connector on the wall plate and
uses the device as usual. The access port and node zero worry about getting
signals to and from the device. Further, my invention allows the use of any kind
of device from computer network transceivers to Plain Old Telephone Service
(POTS) devices as long as the appropriate signal translators and connectors
are included at the access ports. Node zero can include an analog-to-digital
(A/D) converter to translate analog signals, such as conventional telephone,
cable television, and radio broadcast signals, into digital signals that can be
readily broken into addressed data packets. There is no need for an A/D
converter for digital services, such as ISDN, ADSL, digital television, and
ethernet services. Where coaxial cable is used to carry the packet stream, the
carrier signal frequencies can be allocated so that cable television signals can
simply be passed through node zero to the individual wall plates without
alteration or translation into data packets.
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In addition to receiving packets from the packet stream, translating them
into signals, and sending the signals to connectors, the access ports can send
information back to node zero. For example, the access ports can inform node
zero of what type of devices are plugged into the ports, a telephone can be
picked up and dialed, and a VCR can be played at one port for play on a
television connected to another port. Further, any computer on the network can
configure the central node and control traffic on the network.

Description of the Drawings

FIG. 1 is an isometric view of the access port of the invention configured
for mounting in a wall receptacle box.

FIG. 2 is a schematic view of my access port as used with packet stream
carrying media other than copper wiring.

FIG. 3 is a schematic view of my access port as used with copper wiring.

FIG. 4 is an isometric schematic view of my access port as schematically
illustrated in FIG. 2.

FIG. 5 is an isometric schematic view of my access port as schematically
illustrated in FIG. 3.

FIG. 6 is a schematic view of a digital network including my access port.

FIG. 7 is a schematic view of a digital network including my access port
where the packet stream carrying medium is copper wiring.

FIG. 8 is a schematic view of a digital network using my access port in a
star topology.

FIG. 9 is a schematic view of a digital network using my access port in a
ring topology.

FIG. 10 is a schematic view of a digital network using my access port in a
hybrid star/ring topology.

FIGS. 11 and 12 are schematic views of the access port of the invention
showing variations in the locations of various components on the main module
and on the expansion modules.
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Description of the Invention

| use the term “addressed data packet” to refer to any discrete quantity of
data bearing an address by which the data can be recognized as being sent to
a particular destination. | use the term “packet stream” to refer to any series of
addressed data packets such as can be carried on a fiber optic cable, a coaxial
cable, twisted pair wire or cable, radio broadcast, infrared broadcast, or any
other suitable medium. Further, the term “comprising” is used in a non-limiting
sense in that an item comprising an element is not required to include only that
element, but can include additional elements as well.

My access port 1 preferably includes a main module 10 and can be
configured to receive the packet stream over a suitable packet distributor or
conveyor including one or more conduits, such as wiring, cabling, or even radio
or other broadcast. Though | prefer to use fiber optic cable 11 or coaxial cable
12, twisted pair wiring or other acceptable conduits can also be used. While |
prefer that the packet stream distributor or conveyor include a single conduit to
each access port, two or more conduits can also be used if desired, which can
facilitate two-way communications. The packet distributor or conveyor is
connected to the main module 10 of my access port 1 via a main module
connector 15 that is configured to receive the packet distributor or conveyor.
Where the packet stream is carried over coaxial cable 12 or other copper wiring,
| use a main module connector 15 configured to receive the conduit(s) of the
packet stream conveyor or distributor, such as coaxial cable 12 or other copper
wiring as seen in FIGS. 3 and 5. If there are plural conduits, a single main
module connector 15 can be used or plural main module connectors can be
used as appropriate. For example, the main module connector 15 can be both
an input port and an output port when two-way communication is required, or
two main module connectors 15 can be used with one for input and one for
output.

Where the packet stream is carried by a medium other than copper
wiring, | include a media converter 20 between the main module connector 15
and the main module 10 of my access port. The main module connector 15 can
assume various forms for non-copper wiring. For example, the main module
connector 15 can be an antenna for packet stream distributors or conveyors that
include radio frequency broadcasts. The main module connector 15 can also
be an optical conduit feeding from the packet stream distributor or conveyor to
the media converter 20 when the packet stream distributor or conveyor includes
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a fiber optic cable. The media converter 20 is configured to convert the packet
stream from whatever medium on which it is carried to a form that can be carried
in electrical wiring. The media converter 20 then sends the packet stream on to
the packet handling system 30, which picks packets addressed to the access
port 1 from the packet stream and converts them back into their original signals.
The signals are then sent directly to one of the physical medium connectors 40
or to the digital-to-analog (D/A) converter 50 and then to an appropriate one of
the physical medium connectors. All connectors 40 for analog devices are
connected to the D/A converter 50 and to an analog-to-digital (A/D) converter 60
to allow two-way communication through the connectors 40 and the port 10 by
analog devices. | prefer to include status and activity indicators 46, 47 on the
access port so that a user can easily determine these characteristics. Indicators
for other characteristics can also be included, as well as separate indicators for
each physical connector. | prefer to use light emitting diodes (LEDs) for the
indicators.

Power to drive the circuitry of my access port 1 can be provided in a
number of ways. For systems using copper cabling, power can be supplied
over the same cable that carries the packet stream in much the same way that
POTS lines provide power for current telephones. For systems using fiber optic
cabling, a photoelectric cell could be included on the main module 10 to convert
part of the optical signal to electricity for use by the circuitry of the access port 1.
Alternatively, thin, flexible copper conductors disposed adjacent the fiber optic
cable could provide the power required by the circuitry. Sources of power
independent of the type of packet conveyor are also available. Long-life
batteries, such as lithium cells, could be mounted on the main module 10. The
access ports 1 could also include or be connected to power supplies that would
take house AC current and convert it to the type and voltage of electricity
required by the circuitry of the access ports 1.

The circuitry of my access port 1 can all be on the main module 10 or can
be modular. That is, each physical medium connector 40 can include
connector- and signal-specific circuitry on its own expansion submodule 36 and
be plugged into its own expansion connector 35 on the main module 10 of the
access port 1 as seen patrticularly in FIGS. 11 and 12. The main module 10 in
this case would include the main module connector 15, the media converter 20,
if necessary, and basic parts of the packet handling system 30 that would at
least distribute the packet stream to the expansion connectors 35. The packet
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handling system 30 could include additional components for further decoding of
the packet stream, such as address filters 31, receivers 32, and
converters/decoders 33, as seen, for example, in FIG. 11. Where such
additional components are included on the main module 10, packet handling
system 30, the packet handling system 30 can be arranged to translate packets
from the packet stream into any format appropriate for a physical medium
connector 40 that might be plugged into the expansion connectors 35 via
expansion submodules 36. The main module 10 could additionally include a
connector recognition system that recognizes what types of expansion
submodules 36 are plugged into the main module 10 so that packets for the
respective connectors 35 can be sent to their appropriate destinations. The
packet handling system 30 need not have these additional components, but can
act as a distributor of the packet stream to the expansion connectors, as seen in
FIG. 12, for example, The expansion submodules 36 could then have additional
packet handling circuitry, such as address filters 31, receivers 32, and
converters/decoders 33, that would translate the packets into the original signal
for the physical medium connector 40 on the expansion submodule 36. Where
two-way communication is desired, the modules and/or submodules can
include transmitters and encoders, or this functionality can be included in the
receivers 32 and converters/decoders 33. The expansion submodules can also
carry D/A and A/D converters if desired. Many, if not all, of these components
can be software applications rather than actual hardware if so desired and
appropriate.

Where a network configuration requires, the packet handling system 30
can be arranged to transmit an acknowledgment signal upon receipt of a packet
at the access node 1. The acknowledgment signal can be a data packet
addressed to the originator of the received packet or can take any other suitable
form. In all configurations, the packet handling system 30 includes an address
filter that allows packets addressed to the system’s access port to pass further
into the access port. The packet handling system 30 can also include a speed
converter, a media converter where the physical medium connector to which a
signal is directed is a fiber optic cable, and a cell disassembler to handle ATM
data cells.

The packet stream received by my access port 10 is preferably generated
by a central node or node zero 100, schematic examples of which are shown in
FIGS. 6 and 7. Node zero 100 is a main input node that receives signals from
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outside the network via connectors 110, 120. Analog signals can enter node
zero 100 through external analog signal connectors 110 and digital signals can
enter node zero 100 through external digital signal connectors 120. The analog
signals can include, but are not limited to, POTS 111, conventional broadcast
television 112, and conventional cable television 113. Any other analog signal
can also be received at node zero 100. The digital signals can include, but are
not limited to, HDTV 121, computer network services 122, and digital CATV 123.
All of the analog signals that must be are sent to an analog-to-digital converter
150 and then, along with the digital signals from the external digital connectors
120, are sent to a packet handling system 130. The packet handling system
130 can include address filters, converters, encoders, receivers, transmitters,
and other such devices or software applications as are known in the art and are
required to generate the packet stream. The packet stream is then sent to the
access ports 1 via the packet stream distributor, such as coaxial cable 12.
Where a non-conductor packet stream distributor is used, the central node 100
includes a media converter 140 that converts the electrical packet stream into
an optical packet stream.

The central node 100 is also configured to receive data packets from the
access ports 1. Thus, the media converter 140 also receives and converts the
optical packet stream into an electrical packet stream that is sent to the packet
handling system 130. The packet handling system 130 includes routers,
address filters, conventers, decoders, receivers, transmitters, and other such
devices or software applications as are known in the art and are required to pick
data packets addressed to the central node 100 from the packet stream and
send them to their appropriate destinations. For example, a telephone could be
connected to one of my access ports 1 that would send the telephone’s
outgoing signals to the central node 100 via addressed data packets that would
be picked from the packet stream, decoded, and sent on to a telephone service
provider such as the service provider from which POTS signal 111 comes.

My access ports 1 can be configured to allow connection of any signal-
receiving and/or -transmitting device transparently so that all the user need do is
use the device as he or she would with conventional wiring. A given access
port can be configured to handle as many devices as desired, yet only requires
a single cable to carry all the signals, via the packet stream, to and from node
zero.



10

15

20

25

30

35

WO 00/03518 PCT/US99/15517

8

The preferred implementation of my invention is in combination with a
central node or node zero in a residential or commercial structure. The structure
would preferably have at least one access port in each room of the building and
the central node or node zero in a closet or a basement. For newly constructed
buildings, fiber optic or coaxial cable would preferably be run to each access
port from the basement and the central node or node zero during construction,
though other conduits could be used as discussed above. Retrofitting or
installing in an existing structure is not as preferable, but is quite easy to
achieve when fiber optic cable is used since the cable is small and flexible and
can be run unobtrusively along baseboards or at the juncture of walls and floors
to the access ports. Retrofitting with radio broadcast packet stream conveyors or
distributors is also easy since no cables need to be installed.

In this preferred implementation, telephone, radio, television, and any
other signals are fed into the node zero, which then converts the signals to
addressed data packets and sends them to the access ports via the packet
stream. The data packets can be addressed using unique access port
addresses, unique device addresses, device type addresses, signal type
addresses, or any other suitable addressing scheme so long as the access
ports are configured to recognize and convert the addressed data packets
correctly. Thus, TCP/IP, ATM, CEBus, or any other networking protocol can be
used with my invention. Additionally, my invention can be used to enhance use
of the devices connected to the network. For example, voice mail and other
advanced features can be added to POTS by including appropriate modules in
the central node or by applying software programming to the central node. For
example, a programmable microprocessor can be included in the central node,
and/or any personal computer connected to the network via an access port can
communicate with the central node to control features of the network. Further,
the two-way communication and addressing provided by my invention allows
information from one access port to be broadcast to other access ports. This
broadcast feature can be used to allow remote usage of devices on the network.
For example, a VCR connected to one port could be used to play a program on
a television connected to a port in another location, and the network could be
configured to allow remote control signals to be sent to the VCR from the
viewing location. Computers connected to the network can also communicate
with each other, allowing remote control of a computer with another computer
on the network, collaboration between computers/users, and other network
activities, such as network gaming.
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Parts List
1
10
11
12
15
20
30
31
32
33
35
36
40
41
42
43
44
45
46
47
50
60
100
110
111
112
113
120
121
122
123
130
140
150
160

Access port; access node

Main module

Fiber optic cable

Coaxial cable

Main module connector

Media converter

Packet handling system

Address filter

Receiver

Converter/decoder

Expansion connector

Submodule

Physical medium connectors; device connectors
RJ-45 connector

RCA connectors

Serial connector

Ethernet connector

Coaxial cable connector

Status indicator

Activity indicator

Digital-to-Analog (D/A) converter
Analog-to-Digital (A/D) converter

Central node; node zero

Connectors for external analog signals
POTS signal

Conventional (analog) broadcast television signal
Conventional (analog) cable television signal
Connectors for external digital signals

High Density Television (digital) broadcast signal
Computer network services signal

Digital cable television signal

Packet handling system

Media converter (e.g. electrical to optical)
Analog-to-digital converter '
Digital-to-analog converter
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Claims

1. An in-house signal distribution system including:

a main input node mounted in a structure and taking at least one external
signal and converting the at least one external signal to addressed
data packets conveyed in a packet stream to at least one access

5 node, each access node having a unique node address;
each access node being an access port including a main module
mounted in a wall of the structure and further including:
a main module connector connected to the packet stream;
at least one physical medium connector;
10 a packet handler that picks packets addressed to the access node
from the packet stream; and
the packet handler converting the picked packets back to their
respective ones of the at least one signal and sending the
respective ones of the at least one signal to a respective
15 physical medium connector of the access node; and

a packet stream distributor carrying the packet stream from the main input

node output port to each access node main module connector.

2. The system of claim 1 wherein the packet stream distributor includes a
fiber optic cable and the main input node and the at least one access node
include media converters, the media converters converting the packet stream
from an electrical packet stream to an optical packet stream and vice versa.

3. The system of claim 1 wherein the packet stream distributor includes a
coaxial cable.

4. The system of claim 1 wherein the main input node further includes a
frequency allocator that transmits data packets over the packet stream
distributor at particular frequencies according to the respective types of signals
represented by the data packets.

5. The system of claim 4 wherein the access node packet handlers use
the frequency at which a data packet is transmitted to determine what type of
signal the data packet represents and to which connector the data packet
should be sent after it is converted.
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6. The system of claim 4 wherein the packet stream distributor includes
coaxial cable, the main input node receives a cable television signal as one of
the external signals, and the frequency allocator passes the cable television
signal through to the coaxial cable unchanged.

7. The system of claim 6 wherein the frequency allocator transmits
signals of types other than cable television at frequencies outside a frequency
range occupied by the cable television signal.

8. The system of claim 1 wherein each access node is directly connected
to the main input node so that the system has a star topology.

9. The system of claim 1 wherein each access node is connected to
other access nodes and the main input node in a ring topology.

10. The system of claim 1 wherein each access node is connected to the
main input node and other access nodes in both a star and a ring topology.

11. The system of claim 1 wherein the packet handler includes:

an address filter that picks the packets addressed to the access node
from the packet stream;

a receiver that receives the addressed packets; and

a first converter arranged to take extracted packets and convert them to
the respective one of the at least one signal.

12. The system of claim 1 wherein the main node receives signals from
one access node addressed to another access node on the network, thereby
allowing communication between devices attached to the one and another
access nodes.

13. The system of claim 1 wherein the main input node receives signals
from the access nodes informing the main input node of types of devices
handled by the access nodes.

14. The system of claim 1 wherein the main input node receives signals
from the access nodes informing the main input node that devices are plugged
into the physical medium connectors.
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15. A packet stream decoding access node being an access port of an
in-house digital network and including apparatus that receives addressed data
packets from a packet stream carried by a packet stream distributor and
converts the addressed data packets into signals usable by devices connected
to physical medium connectors of the access node, the apparatus of the access
node further including:

a main module connector of the access node mounted on a main module
of the access node and arranged to receive the packet stream from
the packet stream distributor;

a packet handling system connected to the main module connector that
extracts from the packet stream data packets addressed to one of
the access node and a device connected to the access node, the
packet handling system including a decoder that decodes the
extracted data packets into a signal and sends the signal to a
physical medium connector connected to the main module.

16. The access node of claim 15 wherein:

the main module includes an expansion connector into which a
submodule can be inserted, the expansion connector sending the
packet stream to the submodule;

the packet handling system, the decoder, and the physical medium
connector are on the submodule; and

the decoder decodes the extracted packets into a signal appropriate for a
device connectable to the submodule via the physical medium
connector.

17. The access node of claim 15 wherein:

the main module includes an expansion connector into which a
submodule can be inserted, the expansion connector sending the
extracted data packets to the submodule;

the decoder and the physical medium connector are on the submodule;
and

the decoder decodes the extracted packets into a signal appropriate for a
device connectable to the submodule via the physical medium
connector.
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18. The access node of claim 15 wherein:
the main module includes an expansion connector into which a
submodule can be inserted,
the packet handling system is on the main module and extracts packets
5 appropriate for a predetermined set of devices connectable to the
access node via the submodule;
the decoder is on the main module and decodes the extracted data
packets into signals appropriate for the predetermined set of
devices; and
10 the submodule includes the physical medium connector so that the
physical medium connector receives the signals when the
submodule is plugged into the expansion connector.

19. The access node of claim 15 wherein the packet handling system
sends an acknowledgment signal via the packet stream distributor when an
addressed data packet has been successfully extracted from the packet stream.

20. The access node of claim 15 wherein the packet stream distributor is
a single conduit to at least the access node.

21. The access node of claim 20 wherein the access node apparatus is
arranged for two-way communication with the packet stream.

20 The access node of claim 15 wherein the packet stream distributor is
a plurality of conduits to at least the access node and the main module
connector of the access node is configured to receive all of the conduits.

23. The access node of claim 15 wherein the packet stream is generated
by a central node, the central node being arranged to receive analog and digital
signals and including:

an analog-to-digital converter arranged to convert received analog

5 signals to digital versions of the analog signals; and
a router arranged to receive the digital signals and the digital versions of
the analog signals, combine them into addressed data packets
carried by a single digital signal, and send the single digital signal
to the packet stream distributor via an output port.
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24. The access node of claim 23 wherein the access node is one of a
plurality of access nodes connected to the central node, each access node has
a unique address, and the respective packet handling system of each access
node extracts packets bearing the unique address of the access node.

25. The access node of claim 23 wherein the main module connector is
configured to allow two-way communication between the access node and the
packet stream, thereby allowing two-way communication between a device
connected to the access node and one of the central node and a device
connected to another access node connected to the packet stream.

26. In an in-house signal distribution system, an access node of the in-
house signal distribution system that is an access port of the in-house signal
distribution system and includes:

a main module mounted in a communications box of the structure

a main module connector mounted on the main module and connected to

a packet stream of the in-house signal distribution system, the
packet stream including addressed data packets that carry
respective portions of at least one signal distributed by the in-
house signal distribution network;

at least one physical medium connector connected to the main module

and arranged for connection to at least one device that can receive
respective ones of the at least one signal distributed by the in-
house distribution network;

a packet handler that picks packets for the access node from the packet

stream; '

the packet handler converting the picked packets back to their respective

ones of the at least one signal and sending the respective ones of
the at least one signal to a respective physical medium connector
of the access node; and

a packet stream distributor carrying the packet stream to the access node

main module connector.

27. The access node of claim 26 wherein the packet stream is generated
by a main input node that takes at least one external signal and converts the at
least one external signal to addressed data packets carried by the packet
stream to the access node, the at least one external signal being at least one
signal for distribution.
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28. The system of claim 27 wherein the packet stream distributor
includes a fiber optic cable and the main input node and the access node
include media conventers, the media converters converting the packet stream
from an electrical packet stream to an optical packet stream and vice versa.

29. The system of claim 27 wherein the main input node further includes
a frequency allocator that transmits data packets over the packet stream
distributor at particular frequencies according to the respective types of signals
represented by the data packets.

30. The system of claim 29 wherein the packet stream distributor
includes coaxial cable, the main input node receives a cable television signal
as one of the external signals, and the frequency allocator passes the cable
television signal through to the coaxial cable unchanged.

31. The system of claim 30 wherein the frequency allocator transmits
signals of types other than cable television at frequencies outside a frequency
range occupied by the cable television signal.

32. The system of claim 27 wherein the main input node receives signals
from the access node informing the main input node of types of devices handled
by the access node.

33. The system of claim 27 wherein the main input node receives signals
from the access node informing the main input node that devices are plugged
into the physical medium connectors.

34. The system of claim 27 wherein a plurality of access nodes are
connected to the in-house signal distribution system and the main input node
receives signals in the form of addressed data packets from one access node
addressed to another access node on the in-house signal distribution system,
thereby allowing communication between devices attached to the one and
another access nodes.

35. The system of claim 27 wherein the main input node is configurable
by a computer connected to the access node.
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36. The system of claim 26 wherein the packet stream distributor
includes a fiber optic cable and the access node includes a media converter,
the media converter converting the packet stream from an electrical packet
stream to an optical packet stream and vice versa.

37. The system of claim 26 wherein the packet stream distributor
includes a coaxial cable.

38. The system of claim 26 wherein the access node packet handler
uses a frequency at which a data packet is transmitted to determine what type of
signal the data packet represents and to which physical medium connector the
data packet should be sent after it is converted.

39. The system of claim 26 wherein a plurality of access nodes are each
directly connected to the in-house signal distribution system so that the system
has a star topology.

40. The system of claim 26 wherein a plurality of access nodes are each
connected to other access nodes and the in-house signal distribution system so
that the system has a ring topology.

41. The system of claim 26 wherein a plurality of access nodes are each
connected to other access nodes and the in-house signal distribution system so
that the system has both a star and a ring topology.

42. The system of claim 26 wherein the packet handler includes:

an address filter that picks packets addressed to one of the access node
and a device connected to the access node from the packet
stream;

a receiver that receives the addressed packets; and

a first converter arranged to take extracted packets and convert them to
the respective one of the at least one signal. ‘

43. The system of claim 26 wherein the access node is arranged to send
internal signal data packets addressed to another access node on the in-house
signal distribution system, the internal signal data packets carrying portions of at
least one internal signal sent by at least one device connected to the access
node and usable by a device connected to the another access node, thereby
allowing communication between devices attached to the access nodes.
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44, In an access port mounted in a communications box recessed within
a wall, the access port being an access node of an in-house signal distribution
network and including:
an electronic device mounted on a main module and including a packet
5 handler receiving a packet stream that includes addressed data
packets, the packet handler taking from the packet stream data
packets addressed to the access node;
a first converter of the electronic device in communication with the packet
handler that discerns what type of signal each data packet
10 represents, converts the data packet to its signal type, and sends
the signal to a connector arranged to receive the signal; and
the connector being supported on the main module with one end being
accessible from within the communications box for connection to
the electronic device and another end being accessible from
15 without the communications box for connection to an external
device by a user.

45. The access port of claim 44 wherein the connector protrudes through
a wall plate mounted across an open end of the communications box.

46. The access port of claim 44 wherein the first converter uses a
frequency at which the data packet is received to determine what type of signal
the data packet represents.

47. The access port of claim 44 wherein the first converter uses
information in a packet header to determine what type of signal the data packet
represents.

48. The access port of claim 44 further including:

a second converter in communication with the connector, the second
connector receiving a signal from the connector and converting the
signal to addressed data packets that are sent to the packet

5 handler; and

the packet handler receiving addressed data packets from the second

converter and sending the data packets into the packet stream.
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49. The access port of claim 44 wherein the packet stream is carried over
a fiber optic cable connected to a media converter of the access port, the media
converter also being connected to the electronic device and taking the packet
stream in photonic form and converting it to an electronic form usable by the
electronic device.

50. The access port of claim 44 wherein the packet stream is carried over
a coaxial cable connected to the electronic device.

51. The access port of claim 44 wherein the packet stream is carried over
a plurality of conduits to the electronic device.

52. The access port of claim 44 wherein a plurality of access ports are
connected to the packet stream, each access port having its unique network
address, the packet stream being provided by a central node that receives
external signals, converts them into addressed data packets, and sends them
into the packet stream.

53. The access port of claim 52 wherein the central node also receives
signals from the access ports.

54. The access port of claim 53 wherein the signals from the access
ports inform the central node what types of signals each access port is arranged
to receive. '

55. The access port of claim 53 wherein the signals from the access
ports inform the central node whether a device is plugged into the connector.

56. The access port of claim 44 wherein the connector is for an analog
signal and the first converter further includes a digital-to-analog converter.

57. The access port of claim 56 wherein the analog signal is a telephone
signal.

58. The access port of claim 44 wherein the access node has a unique
network address and the packet handler takes packets bearing the unique
network address from the packet stream.



WO 00/03518 PCT/US99/15517

1/8

FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 00/03518 PCT/US99/15517

2/8

FIG. 3

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 00/03518 PCT/US99/15517

3/8

FIG. 4

> 40

SUBSTITUTE SHEET (RULE 26)



PCT/US99/15517

WO 00/03518

4/8

12

SUBSTITUTE SHEET (RULE 26)



WO 00/03518 PCT/US99/15517

5/8
[ |
A
[ |
I
[ 1 [ ]
| ~—
|| 1
l I
(o]
. X L g
L
- L od - L od - -
- ko ~
— — ]
O
<
™
O
™)
|
(@] (o
Te ©
= R
o (@)
™ N
o r—
o
O /
—
1 ] 1 A D
~ Rl R d [aV] i (4]
~— ol  aad D -

SUBSTITUTE SHEET (RULE 26)



WO 00/03518 PCT/US99/15517

6/8
— (-
L.
-
\
-
™
- Ry |l
(aV]
v~
—
N
o
L
(@]
™
ha
(e (@)
L0 ©
= —
(] [
- 9V
Al r
(=]
(@
|
= S S N B uY S }
-~ [aY] (ap] ™ NC")
~ -~ ~— (oV] C\IN
~— - -— ~— b

SUBSTITUTE SHEET (RULE 26)



WO 00/03518 PCT/US99/15517

7/8

I_L
=

— o =

L
I
j—

L.~

11

FIG. 8 <

=Y
'..L

|—

1 —

FIG. 9 < 10

T
BN

—%

L ] I~

-\
FIG.10 ¢ = 100 |~ o1
{

j |

f—t
- =
A

.

SUBSTITUTE SHEET (RULE 26)



WO 00/03518 PCT/US99/15517

8/8
10 T ]
50
i 31 ‘g"{ f&l
60 36 l
111_
15 20 32 35 H 36 @I
30 I
]
33
{35 | 36 40
|
FIG. 11
10 36

1
[o%]
N
«
I
w
N
|
&3
B [18
5
haemeeov—

11
Uoss |z

ey —— 36
35 31 32 |33 40 I
I
30 %
| 35 31 32 | 33 40
FIG. 12

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US99/15517

A. CLASSIFICATION OF SUBJECT MATTER
[PC(6) :Please See Extra Sheet.
US CL :Please See Extra Sheet.
According to Intemnational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U.S. : Please See Extra Sheet.

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

None

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)
APS, WEST, IEEE, DIALOGLINK

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 5,528,582A (BODEERP et al) 18 June 1996, col. 2, lines 3-27,| 1-58
col. 2, lines 53-67, col. 3, lines 1-67, col. 4, lines 20-36, col. 5,
lines 31-40, col. 8, lines 27-60

Y US 5,600,469A (YAMAZAKI) 04 February 1997, col. 1, lines 11-| 1-58
67, col. 2, lines 1-54, col. 3, lines 8-67, col. 4, lines 1-27

Y US 5,812,550A (SOHN et al) 22 September 1998, col. 2, lines 17-| 15-43
44, col. 2, lines 59-67, col.3, lines 1-67, col. 4, lines 8-24, col. 5,| 51-58
lines 29-53, col. 7, lines 8-55, col. 11, lines 20-52, col. 14, lines
26-58

Further documents are listed in the continuation of Box C. D See patent family annex.

Special categories of cited documents: T later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention
to be of particular relevance
g earlior document published on or after the international filing date % document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
"L* document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other . . .
special reason (as specified) "y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
"o" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"p" document published prior to the international filing date but later than g« document member of the same patent family
the priority date claimed
Date of the actual completion of the intemational search Date of mailing of the intemational search report
02 SEPTEMBER 1999 210¢ T 1999
Name and mailing address of the ISA/US Authorized officer
Commissioner of Patents and Trademarks ; i
Box PCT . ’\A *M
Washington, D.C. 20231 AFSAR M. QURTESHI \ G
Facsimile No.  (703) 305-3230 Telephone No. (703) 308-8542

Form PCT/ISA/210 (second sheet)July 1992)%




INTERNATIONAL SEARCH REPORT International application No.

PCT/US99/15517
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 5,041,963A (EBERSOLE et al) 20 August 1991, col. 1, lines 8-10

54-63, col. 2, lines 3-40, col. 10, lines 47-67, col. 11, lines 19-30 39-41

Form PCT/ISA/210 (continuation of second sheet)(July 1992)x




INTERNATIONAL SEARCH REPORT Intemational application No.
PCT/US99/15517

A. CLASSIFICATION OF SUBJECT MATTER:
IPC (6):

HO4L 12/28, 12/54, 12/56; HO04J 3/16, 3/24, 14/00; HO4H 1/04, 1/00; HO1H 67/00; HO4N 7/10

A. CLASSIFICATION OF SUBJECT MATTER:
USCL :

370/389, 392, 395, 400, 401, 403, 406, 407, 428, 465, 466, 471, 473, 474, 475, 489, 487, 490; 340/825.02, 825.03;
348/6.7; 455/3.1, 5.1; 359/115, 118, 120, 121; 709/201

B. FIELDS SEARCHED
Minimum documentation searched
Classification System: U.S.

3707389, 392, 395, 400, 401, 403, 406, 407, 428, 465, 466, 471, 473, 474, 475, 489, 487, 490; 340/825.02, 825.03:
348/6.7, 455/3.1, 5.1; 359/115, 118, 120, 121; 709/201

Form PCT/ISA/210 (extra sheet)(July 1992)%




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

