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John Westerkamp, W8LRJ

e AEC for Administration, Greene County ARES
* Bellborook Amateur Radio Club Communications Coordinator
* Ph.D. in Electrical Engineering from Purdue University

e 17 years on Electrical Engineering Faculty at University of Dayton
* Lori, Rachel, Jacob (LRJ)

 Worked in 2020 with Eric Vinande, KG6NFJ, Tim Procuniar, NSNQH,
Jim Dean, W8UD, and Russ Roysden, N8NPT, and Dan Kinney to
integrate these new technologies into the BARC repeaters.



Overview

BARC 147.045 Repeater
(+ offset, no tone)
BridgeCom BCR-50 VHF
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BARC 443.675 Repeater
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Yaesu System Fusion DR-1X
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AllStar Link vs. IRLP

IRLP - Internet Radio Linking Protocol AllStar Link

* Not open source —requires hardware * Fully open source hardware & software — free
purchase * Excellent audio quality — full duplex

* Good audio quality — ADPCM — half - Full repeater controll!
duplex

* Choice of codecs to meet available bandwidth
e Smaller user base

« Only radio originated * Currently 23,165 nodes online now

e Radio, SIP phone or smart phone, or computer
originated

* EcholLink, D-STAR, DMR, C4FM, P25 and other
service bridges

* Low humber of nodes

e Limited linking ability

e Requires some LINUX knowledge; strong user base
support



AllStar Link _ﬁ;

 AllStar Link is a network of Amateur Radio repeaters, remote base stations,
and hot spots accessible to each other via Voice over Internet Protocol
(VolP).

 AllStar Link runs on a dedicated computer (including the Raspberry Pi) that
you host at your home, radio site, or computer center.

* |t is based on the open source Asterisk PBX. This makes AllStar Link a
powerful system capable of controlling one or more radios. It provides
linking of these radio nodes to other systems of similar construction
anywhere in the world via VolP.

 AllStar Link's primary use is as a dedicated computer node wired to your
repeater or radio. Connections from EcholLink, other VolP clients, and
telephone calls are supported.

* http://www.allstarlink.org



AllStar Link Features

* Full Feature Repeater Controller

* VolIP Full Duplex Linking with great audio
* Frequency Agile Remote Base Station

e Simplex (half-duplex) Station

* Echolink B 1A .
* APRS OO
* Autopatch s
* Based on Asterisk - the Open Source PBX
e Real-time status reporting

* Broadcastify

Broadcastify
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AllStar Link at BARC
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Raspberry Pi _
. . USB . DB-25 to DB-25 BridgeCom BCR-50V
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Running AllStar Link URIx USB Radio Interface 147.045+ (no tone)

Connected to Internet
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Using AllStar Link

* AllStar Node: 53017 (BARC 147.045+, no tone, repeater)

e To use AllStar on the W8DGN repeater, simply listen to be sure the repeater is not
in use, then identify your station and state that you are connecting to AllStar.

* Every command must begin with a Star character ( * ). If a * is issued as part of a
command string, it causes a reset of the decoder and the decode begins from the
last entered * character. This is useful if you make a mistake; you just start again.
Decoding is abandoned if the gap between digits is too long.

* Available Functions:
*1 nnnn Disconnect from node nnnn
*3 nnnn Connect to node nnnn
*73 Shortcut to disconnect from any node

* Be sure to disconnect when you are finished!



AllStar Link Node List

http://www.allstarlink.org/nodelist or http://www.repeaterbook.com

Mi Inbox - westerkampj@gmail. X \ W8DGN - Digital Voice Dash! X WSLRI - Digital Voice Dashb: X \ @ USWSDGN - YSFReflector-D X % AlStar Link | Node List X @ Alstarlink Active Nodes List X \ + - X
< C ¢ @ allstarlink.org/nodelist/ hx¢ B & * W i
@ Getting Started Imported @ > PlexIt! Imported (1) ed From Fire.. @ hosebrandmeister...  ffp www.rfmentorcom ¥ Understanding Mat.. [@ Ohio MARCS-IP:M...  8I§ Digital Signals - Sig.. @ T50-2 Toroids

AllStar Link Node List

Show 30 v nhodes Filter:
Node J: UseriD Node ID Freq Tone Location Country Site Name Affiliation Last Seen
2000 wt WBGNIL WBENIL ASL Public Hub Los Angeles, CA  United States AllStarLink ALBACORE 2021-02-16
16:09
WBENIL WBENIL ASL Public Hub Los Angeles, CA  United States AllStarLink ALBACORE 2021-02-16
16:20
2003 wt KMBRPT KMBRPT 448.280- 82.5 San Diego County, United States San Diego ALBACORE 2019-02-19
CA Simulcast 22:19
WeIZK WBIZK Hub Phoenix, AZ United States Phoenix 2021-02-16
16:20
K6CBR KABWIN Hub Primary Hub is United States  Win System Hub winsystem.org 2021-02-16
2560 16:21
KKSROB KKSROB 433.500 107.2 Callifornia United States Ham Shack AllstarLink 2021-02-16
16:20
G7RPG G7RPG HUBNet Saturn United www.hubnetwork.uk 2021-02-16
Kingdom 16:20
G7RPG G7RPG HUBNet Saturn United www.hubnetwork.uk 2021-02-16
Kingdom 16:20
KMERPT KM6RPT 448.280- 82.5 San Diego United States Old Town ALBACORE 2021-02-16
16:20
KKSROB W6LIE 145.150 100.0 California United States KCCVARC 2021-02-16
16:21

© 2021 AllStarLink Inc. This site is dedicated to the memory of Jim Dixon WBGNIL
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AllStar Link Dashboard

M Inbox - westerkampj@gmail.cor X ‘ WB8DGN - Digital Voice Dashbea: X WSLR - Digital Voice Dashboard X ‘ @ US WBDGN - YSFReflector-Dash! X ¢ BARC.SYTES.NET | Allmon | 5301 X + - X

< C 1 A Notsecure | barcsytes.net/link.php?nodes=53017 Lo 4 ’II B & 2

.. Getting Started Imported @ > PlexIt! Imported (1) Imported From Fire.. @ hosebrandmeister... @ www.rimentor.com @ T50-2Toroids {F Understanding Mat... Ohio MARCS-IP: M... 8I6 Digital Signals - Sig... http ://ba rC . Sytes . n et

Logout

Off-site Link 53017

M Inbox - westerkampj@gmail. X ‘ W8DGN - Digital Voice Dash' X W8LRJ - Digital Voice Dasht: X ‘ e US WBDGN - YSFReflector-0' X ‘ f BARC.SYTES.NET | Allmon | 5 X e Node 53017 x -+ - X

27066 Permanent [ C 0 A Notsecure | statsallstarlink.org/nodeinfo.cgiznode=53017 QA w G & ® 5
Connect H Disconnect H Monitor H Local Monitor H Control Panel ‘

@ Getting Started imported @ > PlexIt! Imported (1) Imported From Fire... @ hosebrandmeister...  ffp www.rimentorcom @ T50-2 Toroids L} Understanding Mat.. Ohio MARCS-IP: M. SI§ Digital Signals - Sig.
Node 53017 - W8DGN 147.0450 Bellbrook, OH c.uccix
Node ‘ Node Information ‘ Received ‘ Link ‘ Direclinnl Connected | Mode
27066 ‘ UKHUB Raspberry Pi3 Rossendale, Lancashire, UK ‘ Never ‘ ESTABLISHED ‘ out | 00:01:14 |Transce|ve

Site by WDSAWE. There are some who call me. . Tim? Node 53017

WB8DGN Bellbrook, OH

Click here for the Bubble Chart

Node Callsign Frequency CTCSS Location
27066 UKHUB Raspberry Pi3 Rossendale, Lancashire, UK
Statistics
Actual Uptime 5d 1hr 33m 10s
Keyups 1426
Transmit Time 4hr 58m 17s
Timeouts 0
Commands Executed 24

© 2021 AliStarLink, Inc. For all technical inquiries, please email our admin team at admin@allstarlink.org
Site by Rob Vella KKOROB, Tim Sawyer WDGAWP
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AllStar Link Dashboard

M inbox - westerkampj@gmail X |

WB8DGN - Digital Voice Dash' X

WBLRJ - Digital Voice Dasht: X | @ USWSDGN - YSFReflector-U X | ' BARCSYTES.NET | Allmon| 5 X
C @ A Notsecure | stats.allstarlink.org/getstatus.cgi?53017

@ getstatus.cgi (4080x3412)
@ Getting Started Imported @ > Plex|t!

x <+ =

X
N T EELE
Imported (1) Imported From Fire.. @ hose.brandmeister...  ffg www.rimentorcom @ T50-2 Toroids {F Understanding Mat... Ohio MARCS-IP: M...  8I6 Digital Signals - Sig...
\ -~
Node 2553 WAN Web Transciever
W3KKC Warren Pennsylvania Node 0930
-79.145701 41.845362

W3TKR Auburn Pa. Schuylkill Co
-76.09176 40.59653

Bubble Chart

Node 28131 146.880-
W3WAN Lebanon, PA

Node 41527 146.445 + 1.0
0.000000 0.000000

N2VIN/R Bangor, PA 18013
-75.213497 40.874284

Node 27705 146.925-
W3WAN York, PA
-76.7274 39.961921

Node 2135 WAN-RS Hub
W3WAN Warren Pennsylvania
-79.145701 41.845362

Node 8701
(Not in Database)
Node 27660 443.875 +
N3LAD Northern Cambria, PA
-78.810425 40.726186 Z Node 27560 146.730
WB3IGM Kane,Pa
N -78.811197 41.659575
Node 53086 Node 28761 145.230-
W3STP Conshohocken, Pa. W3WAN Tannersville, PA
-75.283725 40.074622 0.000000 0.000000
Node 27000 Manchester Hub
North West, UK Ashton-Under-Lyne
72:006108/03.00/602 Node 42381 ECHOLINK NODE

MB7IUK-L Ashton-Under-Lyne, UK
-2.079849 53.502266

Node 41794 Bub Hub
KIC Fairfild, Connecticut
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LISE Radio Interfaoee

VW Elrmike gL oo

AMPS /% ASTRON Ss-25M VOLTS

Raspberry Pi N
USB DB-25 to 6-pin Mini-DIN i}
Running AllStar Link <« » URIx USB Radio Interface oo b 44|§292C)|(;ir2nop7lex

Connected to Internet

A

Note: Use HT to communicate
with AllStar node.
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EcholLink

* EchoLink® software allows licensed Amateur Radio stations to communicate with
one another over the Internet, using streaming-audio technology. The program
allows worldwide connections to be made between stations, or from computer to
station, greatly enhancing Amateur Radio's communications capabilities.

Linking Example
takile takile
Stations in Stations in
Areats" Area "B
F i
Transcewer Transceiver
Station"A" Station"B" ,———

P wvith
EcholLink
Software

P with
EchoLink

Internetlink
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Using Echolink

e EchoLink Node: 353955 (BARC 147.045+, no tone, repeater)

* To use Echolink on the W8DGN repeater, simply listen to be sure the repeater is
noﬁ in uie, then identify your station and state that you are connecting to
EcholLink.

 AllStar treats ALL EchoLink node numbers as 6-digits long. Nodes with shorter
numbers need to have leading zeroes added.
e.g., EchoLink node 1234 = AllStar Node 001234

* Also, to distinguish EchoLink node numbers from AllStar numbers, the 6-digit
number has to he Frepended with a "3". So the example above becomes
3001234; a total of 7 digits.

* Having constructed the number of the desired node, we need to issue the
ggg]omoiggio make the link. To call EchoLink node 1234, you would dial

 Finally, please remember to disconnect from any call using *1nnnn or *73.
* http://www.echolink.org



EcholLink Demo

* EcholLink app on Android phone, PC, or connected to my AllStar Link node via radio

* Using the EcholLink application, connect as usual BeRase
* From AllStar Link, need to know the EchoLink node number for my phone or PC L = at
* Using radio DTMF codes, enter *33989747 (phone) Favorites
. - ¥ WOYRC-R
* Disconnect with *73 & st 1L
¥ WSLRJ-R
- Beavercreek, OH [0/20]
EchoLink - WELRJ [MAIN] - o ® WS8LRJ
File Edit Station Tools View Help samsung SM-G973U User
| Flooes | Wl DM 25 0@ e (&0 ® 2EOLUF
6,Dﬂ2xstali0ns on nameszt echolink.org (9% are busy) I I 1= NOt quqed in
[+-{@] Locations ion io ription
---ch:deT}'p-es ié,tan:SEL-R kﬁtmbr:ﬁ = )3' WS8DGN-R
Spusars - ayon ono ®* Bellbrook, OH [0/9]

. i WBDGN-R  Bellbrook, OH [0/9]
""" Favorites (10) iy WBDYY-R Miamisburg Chio

L]

W WIYRC-R Elmhurst, IL.

¥ WBBCRS-R  Cinti, OH 146.88 PL1 (1)
i WBBULC-R  Lima, Ohio 146.67

¥ WCBVOA-R  West Chester

%
T ] Indexview (3 Explorer View | 4| | |
[Not in QS0] [
[~
I Send I

Ready | N ) ) I



WC8OH EcholLink Node

e WC80OH-R node

WC80OH-R Dayton, OH 145.11(- offset, 67.0 Hz tone) 868982

e Contact Bill White, WB4LAI, for more information on how to use it.
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EmComm Applications

e Use phone if radio unavailable to connect to local net
* Connect to repeater outside affected area

* Use phone as an Internet hotspot and use AllStar Link node to reach
other repeaters with an HT

* There is software available to connect repeaters using the mesh as a
local Internet



Wires-X @

* WIRES (Wide-coverage Internet Repeater Enhancement System) is an
Internet communication system which expands the range of amateur
radio communication (without the X it is analog).

* For WIRES-X (digital version), an amateur node station connecting to
the Internet is used as the access point and connects the wireless
communication to the Internet.

e A user’s station can communicate with other amateur stations all over
the world using a node within the radio range.

e But whatis it?

John Westerkamp, W8LRIJ



Wires-X Terminology

 CAFM is the digital signaling mode (4-level Frequency Shift Keying).

e System Fusion is Yaesu’s implementation of Digital Amateur Radio,
utilizing C4FM 4-|evel FSK Technology to transmit digital voice and
data over the amateur radio bands.

 AMS (Automatic Mode Select) is a part of the System Fusion
operating system which automatically detects whether a transmission
is CAFM digital or analog FM.

* WIRES-X (Wide-Coverage Internet Repeater Enhancement System) is
a system for linking repeaters and/or home stations together, using
Internet voice technology.



Wires-X Repeater at BARC

The WIRES-X Repeater is a repeater that is in a location where access to the
internet is available. The WIRES-X Interface, HRI-200 and a dedicated PC
can be directly connected to the DR-1 repeater. The PC via the HRI-200 now
becomes the controller for the DR-1 repeater.

Digital CAFM

443.675+ (no tone) \ /
|\

Router

DR1X Rpeater

usB

3

HR1200

internet
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Using Wire-X

* BARC 443.675+, no tone, repeater
W8DGN-ND Wires-X Node ID: 70262
WS8DGN-BARC Room ID: 80262

* To use Wires-X on the W8DGN repeater, simply listen to be sure the
repeater is not in use, then identify your station and state that you are
connecting to Wires-X.

* You must have a Yaesu radio that supports C4FM digital voice. Every radio
has a different method for connecting to Wires-X, but generally there is a
DX or X button that connects you to Wires-X and allows you to get a list of
nodes to which you can connect.

* Be sure to disconnect from the room when you are finished.

* Note: To avoid hearing the digital noise on your analog FM receiver, add a
receive tone 118.8 Hz (Tone Squelch).

* https://www.yaesu.com/jp/en/wires-x/user/index.php
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Wires-X Rooms

https://www.yaesu.com/jp/en/wires-x/id/id active.php

M Inbox - westerkampj@ X | | WB8DGN - Digital Voice X | | W8LRJ- Digital Voice | X | @ USWBDGN-YSFRefle: X | ' BARCSYTESNET|Allm X | @ WIRESX ID list X @ WRESXACTVENOD X 4+ - X

&« > C (O & yaesucomfjp/en/wires-x/id/active_room.php * B e & R

.. Getting Started Imported @ > PlexIt! Imported (1) Imported From Fire.. @ hose.brandmeister...  fjp www.rimentorcom @ T50-2 Toroids {} Understanding Mat... Ohio MARCS-IP:M...  §l6 Digital Signals - Sig...

- 40274 001 WT/7GRA- La Grande Or | La Grande Oregon USA Welcome to the W7GRA Repeater in La Grande Oregonl -
40945 000 Las Vegas Nevada USA Welcome to the W7JCA Repeater in Las Vegas

40760 000 Richmond Richmond Missouri USA

21048 000 WIMOT-ROOM Scottsdale Arizona USA

'QA-ROOM 21581 001 WTQA-Room Snohomish Washington USA

43202 000 21306 Benzonia Michigan Usa

80262 000 US BARGC-X Bellbrook Ohio USA Bellbrook Amateur Radio Club

40773 001 WaeDMI lupton Michigan USA Welcome to Lupton

81218 000 ECARA Navarre Florida UsSA

28927 001 WEELD South Lyon Michigan USA

40401 000 TMRA W8BHHF Room TOLEDO Ohio USA Toledo Mobile Radioc Association Room - Toledo, OH

WBUSA-ROOM 40382 000 WB8USA MARA Comstock Park Michigan USA WBUSA MARA 145 230MHz PL 94.8
W8VI-ROOM 61157 000 W&VI Room Batavia Ohio UsA =
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https://www.yaesu.com/jp/en/wires-x/id/id_active.php

Popular Wires-X Rooms

e AmericaLink Room #21080

* OhioLink Room #40557 (net Sunday nights at 8:30 pm ET, see
https://www.olnradio.digital/ for more info)

* QuadNet Array #45058 (see https://www.openquad.net/ for net info)

John Westerkamp, W8LRJ
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Bridging a YSF Reflector

* Wires-X technology is Yaesu proprietary so users with hotspots
cannot connect directly to Wires-X rooms.

* It is possible to bridge a Wires-X room to a YSF Reflector (note that
YSF in this case does not stand for Yaesu System Fusion, it is just a
name for an open reflector system).

* | have implemented a YSF Reflector on a Raspberry Pi with a dual
band Pi-Star hotspot matched to the BARC 443.675+ (no tone)
repeater.




YSF to Wires-X Bridge Overview

YSF Reflector

Room #85462 , Openspot  DMR Radio DMR Radio to OpenSpot Hotspot
¥5F xReflector Woice
ColoradoLink G,
Iy

/ .‘faesu
Radio

Fusicn

Voice
(ll:{ })) Wires-X connection to Colorado Link Yaesu System Fusion Repeater
l.'.lb , & Wires-X Room ID # 80262

DRC Fusion Repeater

449 775
\ Colorado Link
((t ])) CAFM over Internet to FCS002 server room 7
MD-380
B =~
MR

OMR

DMR Radio to OpenSpot Hotspot

Openspot Fusion xReflector

Voice FCS002 rooms O - 99
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BARC YSF to Wires-X Bridge

M Inbox (1) - westerkampj@gnm X ‘WBDGN - Digital Voice Dash X W8LRJ - Digital Voice Dashb: X | @ US WBDGN - YSFReflector-C X ‘ ¢ BARCSYTES.NET|Allmon|5 X | @ WIRES-X x | + - X
< C ¢ A Notsecure | pi-star-d.local/ w B e & ® L
@ Getting Started Imported @ > Plex|t! Imported (1) Imported From Fire.. @ hosebrandmeister...  ffg www.rimentorcom @ T50-2 Toroids {F Understanding Mat... Ohio MARCS-IP: M...  §I6 Digital Signals - Sig...

Hostname: pi-star-d Pi-Star:4.1.2 / Dashboard: 20210201

Pi-Star Digital Voice Dashboard for W8DGN

Dashboard | Admin | Configuration

Modes Enabled
Time (EST) Callsign

11:21:48 3rd VSE
11:21:42 Feb 3rd [vsF [wsLRa (GPS)[ALL at WSLRI
07:56:16 Feb 3rd vsE [FT (GPS)[ALL 0.4 0% 2%
87:55:06 Feb 3rd [vse |wapan (GPS)[ALL 3.4 0% 7%
YSF R fl Network Status 87:54:55 Feb 3rd YSF [W8DaN (GPs)[aLL 3.7 e% | e.ex
e eCtor e el [21:11:31 Feb 2nd lvsE |wapan (GPS)[ALL 0.7 0% 7%
US_W8DGN Local RF Acti
11:21:48 Feb 3rd YSF |wsLRI (Gps)laLL 2.6 NS  <9+34d8 (-59 dBm)
Room #85462 87:56:16 Feb 3rd YSFE[FT (GPS)|ALL 0.4 2% 59+34dB (-59 dBm)
©7:55:06 Feb 3rd YSE [weDcn (GPs)laLL 3.4 2% 59+37d8 (-56 dBm)
21:11:31 Feb 2nd YSF |waban (GPs)|aLL 0.7 2% 59+36dB (-57 dBm)

448675000 MHz
443.675000 MHz
HS Hat:vl.4.7

14,7456 MHz

YSF Network

US-WaDGN

Pi-Star / Pi-Star Dashboard, © Andy Taylor (MWOMWZ) 2014-2021.
ircDDBGateway Dashboard by Hans-1. Barthen (DL5DI),
MMDVMDash developed by Kim Huebel (DG9VH),
Meed help? Click here for the Facebook Group

or Click here to join the Support Forum

Get your copy of Pi-Star from here.
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