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repeater feature — Kantronics

Digipeating

Everything we have done so far will only be heard by those within range to hear
your signal. With packet radio it is possible to go farther than that. The
DIGIPEAT parameter in the TNC comes defaulted ON. This makes your TNC a
possible relay station, or digital repeater — digipeater, or just digi for short. In
many VHF communities one or more of these is put up in a good, high location
and referred to as a dedicated digi. The TNC and radio is all that is needed for the
digital repeater to do its job. A computer would be needed if you wanted to
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m. Claim 1: “A wireless communication network adapted for use in an
B automated monitoring system for monitoring and controlling a plurality of

remote devices...” (1 of 2)

Remote Sensing and Control
‘ f Tank Control
xample: conuolling the level of liquid in a tank "
; v ) Figure 1
- - (annotated)
Central Sl)‘li RATING RULES for c ontroliing the :r;?lvnl o(f;rr:le iquid Kantronics, p. 167
- ; f the levelis low” orless, tum the Pump
local TNC 700 Ka ntronic s 2. If the level is “full” or more, tum the Pump OFF.
TNC Based 3. If the level is "too full’ or more, OPEN the Drain.
Sta tion 4. If the level is "full’ or less, CLOSE the Drain
A
: Tank
/ . tank 100
radio connection 650 ! mdio Too Full —p | - == == -1
\ i connecuon
: between TNCs . Full Ll I o
\ pump line 550 liquid 200
\d drain !\1\ne 450 low ——p b= == -]

Re mote \ Control ine 1 (ONOFF) ‘_@ UQID/
—

Ka ntronic s \ Contol ine 2 (OPENCLOSE )// O
in
TNC Based L
Sta tion le——ADsensoriine 1 e
/' / Sensor
(forlevel

remote TNC 600 ——»
sensor 300

sensor line 350 pump 500 drain 400 of liquid)
Kantronics at 167
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“...via a host computer connected to a wide area network, the wireless
communication network comprising:” (2 of 2)

Remote Sensing and Control
Tank Control
Example: contolling the level of liquid in a tank :
Figure 1

(annotated)
OPERATING RULES for c ontoliing the level of the liquid: Kantronics, p. 167
1. lf the levelis low” or less, um the Pump ON
2. If the level is full” or more, tum the Pump OFF.
3. If the level is “too full’ or more, OPEN the Drain.
4. If the levelis “full’ or less, CLOSE the Drain.

:
ection 650 ! mdio
| <connection
between TNCs

Too Full —»

' Ful ——»
\ pump line 550 liquid 200
\ drain line 450

) low ——»
Control line 1 (ONOFF)

Control ine 2 (OPENCLOSE)

Pump
ADsonsorine 1 / .@__ﬁﬁ_ sensor 300
P A

Sensor

forlevel
sensor line 350

pump 500 drain 400 of iquid)

RS-232 line

Figure 1. Physical hardware °™Puter 900
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~ “a plurality of wireless transceivers...” (10f9)

Remote Sensing and Control

Example: conuoling the level of liquid in a tank

Tank Control

Figure 1
(annotated)
Central OPERATING RULES for c ontroling the level of the iquid: Kantronics, p. 167
; 1. If the levelis low” orless, tum the Pump ON
local TNC 700 ’ Ka ntronic's 2. If the level is “full’ or more, tum the Pump OFF.
TNC Based 3. lf the level is “too full’ or more, OPEN the Drain.
Sta tion 4. If the level is full” or less, CLOSE the Drain.
A
Tank
r . tank 100
radio connection 650 ! mdio Too Full =P | = = = = = =
\ { connection
: between TNCs ) bl b i o
\ pump line 550 liquid 200
Y drain line 450 \.;w Y
N ;
Remote \ Convol line 1 (ONOFF) Pump I uq_n)/
Ka ntronic s

INC Based / [= sensor 300
S . A/D sensorkine 1 _WguF

ta tion — Samsor
il /' / / forlevel

sensor line 350 pump 500 drain 400 of liquid)

Kantronics at 167
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“...having unique identifiers,...” (2 of9)

“beginning of packet’

‘end of packet’

&ub chamcter, for mﬁ of bits) -> ﬁlgb character for

Destina tion sta tion,
Source station, and

up to B intermediate stations

Kind of packet
packetnumber,
and other contol
informa tion

Protocol It Code - Code derived
for protoc ol used from this packet
forthis packet used to check

%ghAXZS or 7 foremors in

© Copynght 1996 by Kantronics Co.. Inc.

The Organization of an AX.25 Connected Information Packet
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m each of the plurality of wireless transceivers configured to receive a
sensor data signal...” (3 of 9)

Remote Sensing and Control

Tank Control
Example: controlling the level of liquid in a tank

Figure 1

(annotated)
Kantronics, p. 167

Central OPERATING RULES for controlling the level of the liquid:

. 1. If the level is low” orless. tum the Pump ON
local TNC 700 . Ka ntronics 2. If the level is “full’ or more, tum the Pump OFF.

TNC Based 3. If the levelis "too full’ or more, OPEN the Drain.
Sta tion 4. If the levelis "full’ orless. CLOSE the Drain
A
4 Tank
7 - tank 100
radio connection 650 ! ndio ofull —pf-=====4
\ | connection
: between TNCs ) Ful ——p - - - == - o
\ pump line 550 liquid 200

drain line 450

. Low —p f - = - ==~

-~ '
E— \ Convol ine 1 (ONOFF) S mn)./
Ka ntronic s e : /

Dra
M Ba sed o / ?;’-‘: sensor 300
Sta tion ‘ D sensorline 1 ;:rss;u
i /' / ;—?or kevel

sensor line 350 pump 500 drain 400 of iquid)

Kantronics at 167
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“...from one of the plurality of remote devices...” (a0f9)

Remote Sensing and Control
; N e ) Tank Control
xample: conuoling the levelof hquid ina tan FigurE].
(annotated)

Central OPERAITING RULES for controlling the level of the liquid:

. 1. If the level is “low" orless, tum the Pump ON
local TNC 700 ' Ka ntronic s 2. If the level is “full” or more, tum the Pump OFF.

Kantronics, p. 167

TNC Based 3. If the levelis "too full’ or more, OPEN the Drain.
St_a tion 4. If the levelis full’ or less. CLOSE the Drain.
A
’ L tank 100
radio connection 650 ! mdio 2] 1] [y —
\ { connection
: between TNCs _ 1] P—y RS o
\ pump line 550 liquid 200
\ drain line 450
S
- — ‘\ Contol ine 1 (ONOFF)
remote TNC 600 —— Ka ntronic s \ Control ine 2 (OPENCLOSE) Bar
'IP [: |
Based —_Fc-= sensor 300
Sta tion PR A/D sensoriine 1 ssure
Sensor
- /' / / forlevel
sensor line 350 pump 500 drain 400 of liquid)
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“...and transmit an original data message using a predefined

wireless communication protocol,...” (50f9)

Single character, for (sting of bits) Single character, for
"beginning of packet’ ‘end of packet’

Destina tion sta tion,
Sourc e station, and
up to 8 intermediate stations

Kind of packet
packetnumber,
and other control

informa tion Data:
Protoc ol ID: Code Information or message Code derived
for protoc ol used being sent “inside” this from this packet
for this packet packet (1 to 256 bytes' used to check
e.g.. AX25 or which may include foremors in
ChP) protocol-related data) SRR .

l
A D

© Copynght 1996 by Kantronics Co., Inc

The Organization of an AX.25 Connected Information Packet
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m.. “...the original data message comprising the corresponding
unique identifier and sensor data signal,...” (6of9)

Single chamcter, for (sting of bits) Single character for
‘beginning of packet’ ‘end of packet’

Destina tion sta tion
Sourc e station, and
up to B intermediate stations

Kind of packet
packetnumber,
and othercontol
inform a tion Data:

Protocol ID: Code Information or message Code derived
for protoc ol used being sent “inside” this from this packet,
forthis packet packet (1 to 256 bytes, used to check
(e.q.. AX25 or which may include foremors in
i protocol-related data) @ nsmission

l
) E N R

© Copyng ht 1996 by Ka ntonics Co., Inc

The Organization of an AX.25 Connected Information Packet
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.. “...and further configured to receive the original data message
transmitted by one of the other wireless transceivers...” (7 of 9)

Remote Sensing and Control
. r Tank Control
xample: controlling the level of liquid in a tank .
P ¢ . Figure 1
- (annotated)
Central ?PI: RATING RUES !o_rcontrolhng the }k;u‘"el 0;)‘:10 iquid: Kantronics, p. 167
- " the levelis low orless, tum the Pump
local TNC 700 Ka ntronic s 2. If the level is “full’ ormore, tum the Pump OFF
TNC Based 3. If the levelis "too full’ or more, OPEN the Drain.
Sta tion 4. If the levelis "full’ or less, CLOSE the Drain
A
. Tank
/ - tank 100
radio connection 650 ! mdio ey /

l connec bon
: between INCs Ful i s ensie i e i o
\ liquid 200

pump line 550

.\4 drain line 450 \W_, ________
Rem oo \ Contol line 1 (ONOFF) Pom 5 L UQ_[D/

Ka ntronic s \< Control ine 2 (OPEN'CLOSE)
P

remote TNC 600 ——

TNC Based
Sta tion g——A/Dsensoriine 1 A —%’SF sensor 300
/ / / Sensor
Forlevel
sensor line 350 pump 500 drain 400 of liquid)
Kantronics at 167
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.. “...and transmit a repeated data message using the
predefined communication protocol,...” (80f9)

Digipeating

Everything we have done so far will only be heard by those within range to hear
your signal. With packet radio it is possible to go farther than that. The
DIGIPEAT parameter in the TNC comes defaulted ON. This makes your TNC a
possible relay station, or digital repeater — digipeater, or just digi for short. In
many VHF communities one or more of these is put up in a good, high location
and referred to as a dedicated digi. The TNC and radio is all that is needed for the
digital repeater to do its job. A computer would be needed 1f you wanted to

Kantronics at 105
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! “..the repeated data message including the sensor data
signal and the corresponding unique identifier;” (90f9)

Sngle chamctecfor (:"i“g of bits) Single chamcter, for
‘beginning of packet’ ettt l ‘end of packet’
Destina tion sta tion,
Source station, and
up to 8 intermediate stations
Kind of packet
packetnumber,
and other control
inform a tion Data:
Protoc ol It Code Information or message Code derived
for protocol used being sent “inside” this from this packet,
forthis packet packet(1 to 256 bytes, used to check
(e.g.. AX25 or which may include forermors in A 2 7 1 84
TCPAP) protocol-related data) transmission ICS at )

l
=) D R

© Copynght 1996 by Ka nwonic s Co.. Inc.

The Organization of an AX.25 Connected Information Packet

The responseis in the following form:
ANO/ANI/AN2/AN3/AN4/ANS/ANG6/ANT

ANO, input (0), reports a decimal number in the range of (0-255),
representing the current DC voltage of an external input read from
either pin 4 on the Radio Port or from pin 18 on the Serial Port,

depending on the current setting of jumper J8:
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m.. “and a site controller in communication with at least one of
the plurality of wireless transceivers,” (10f5)

Remote Sensing and Control
‘ . e the tevel of | ) Tank Control
cxample: contolling the level of liquid in a tan Figure 1
(annotated)

Central OPERATING RULES for c ontroling the level of the liquid:
1. If the levelis low” or less, um the Pump ON
2. If the level is full’ ormore, tum the Pump OFF

Kantronics, p. 167
local TNC 700 — | Kantronics

TNC Based 3. If the level is "too full’ or more, OPEN the Drain.
Sta tion 4. If the levelis "full’ orless, CLOSE the Drain
A
’ Tank
/ tank 100
radio connection 650 ! mdio oo Full = | = == == =1
\ { connection K
i between INCs ' Ful ——» - == == -4 o
\ pump line 550 liquid 200
\ drain line 450

PO p———

4
Remote \ Contol ine 1 (ONOFF) ™Sy Pump uqn)/
. id
Ka ntronic s \« Control ne 2 (OPE N'clos:mld T
I
“\C' Based i - mme sensor 300
Sta tion

remote TNC 600 ——

< D sensorline 1 Pre ssure
Sensor

forlevel

sensor line 350 pump 500 drain 400 of liquid)

Kantronics at 167
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“...the site controller configured to receive the original data

messages and the repeated data messages,...” (20f5)

Single chamcter, for (sting of bits) Single charcter, for
Deginning of packet EEEEENEEEEEEEENEEEER ‘end of paciet
Destina tion sta tion,
Source station, and
up to 8 intermediate stations
Kind of packet
packet number,
and other contol
inform a tion Data:
Protocol ID: Code Information or message Code derived
for protoc ol used being sent “inside” this from this packet,
forthis packet packet (1 to 256 bytes, used to check
(e.g.. AX25 or which may include foremors in .
T protocolrelated data) | tansmsson ics at 27, 184

|
M= N OED R

© Copysg ht 1996 by Kantonics Co., Inc.

The Organization of an AX.25 Connected Information Packet

The response is in the following form:
ANO/AN1/AN2/AN3/AN4/ANS/ANG/ANT

e ANO, input (0), reports a decimal number in the range of (0-255),
representing the current DC voltage of an external input read from
cither pin 4 on the Radio Port or from pin 18 on the Serial Port,
depending on the current setting of jumper J8:
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.. “...and transmit an original data message using a predefined

wireless communication protocol,...” (3 of 5)

Single character, for (sting of bits) Single character, for
"beginning of packet’ ‘end of packet’

Destina tion sta tion,
Sourc e station, and
up to 8 intermediate stations

Kind of packet
packetnumber,
and other control

informa tion Data:
Protoc ol ID: Code Information or message Code derived
for protoc ol used being sent “inside” this from this packet
for this packet packet (1 to 256 bytes' used to check
e.g.. AX25 or which may include foremors in
ChP) protocol-related data) SRR .

l
A D

© Copynght 1996 by Kantronics Co., Inc

The Organization of an AX.25 Connected Information Packet
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“...identifying the remote device associated with the

corresponding sensor data signal,...” (aof5)

Single chamcter, for (sting of bits) Single charcter, for
Deginning of packet EEEEEESEEEEEEENEEEEN ‘end of paciet
Destina tion sta tion,
Source station, and
up to 8 intermediate stations
Kind of packet
packet number,
and other contol
inform a tion Data:
Protocol ID: Code Information or message Code derived
for protoc ol used being sent “inside" this from this packet,
forthis packet packet(1 to 256 bytes, used to check
(e.9.. AX25 or which may include foremors in 5
T protocolrelated data) | tansmsson ics at 27, 184

|
H= D

© Copysg ht 1996 by Kantonics Co., Inc.

The Organization of an AX.25 Connected Information Packet

The response is in the following form:
ANO/AN1/AN2/AN3/AN4/ANS/ANG/ANT

e ANO, input (0), reports a decimal number in the range of (0-255),
representing the current DC voltage of an external input read from
cither pin 4 on the Radio Port or from pin 18 on the Serial Port,
depending on the current setting of jumper J8:
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18

“...and provide information related to the sensor data signal to
the wide area network for delivery to the host computer.” (5 of 5)

Remote Sensing and Control

v S Tank Control
Example: contolling the level of liquid in a tank

Figure 1
(annotated)

Kantronics, p. 167

OPERATING RULES for c ontrolling the level of the liquid:
1. If the level is low” or less, um the Pump ON

2. lf the level is “full” or more, tum the Pump OFF.

3. lf the level is “too full’ or more, OPEN the Drain.

4. If the level is “full” or less, CLOSE the Drain.

tank 100

ection 650 | mdio Too Full —»

| <connection
: between NCs Ful > .
\ pump line 550 liquid 200

\.-4 drain line 450 Lo )

\ Control ine 1 (ONOFF)

\ Control ine 2 (OPEN'CLOSE) m

Iﬁ= = —— sensor 300
‘- A/D sensoriine 1 / ﬁ

Sensor
(forlevel
sensor line 350 pump 500 drain 400 of liquid)

| gateway 800

4 27 1z
Radio—{THC| 23232 line

Kantronics at 167
Ultrix at 2

Figure 1. Physical hardware °™Puter 900
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