
146.73 in a nutshell
Understanding the changes that have occurred over the past months on 

the 146.73 repeater in Georgetown Ohio

N1DJS – Jeff  King  Mt Orab, Ohio
KB8JTJ – Troy Dotson  Seaman, Ohio
WD8LSN – Larry Cobb  Peebles, Ohio



Repeater Changes over the past couple of 
years.

• A few years back, the Georgetown repeater took a direct lightning hit. 
The combination of massive lightning egress from the power line, 
antenna, and phone line overwhelmed the lightning protections that 
had been in place for the prior 30 years of operations. 

• The destroyed repeater was replaced by a Yaesu fusion repeater. The 
repeater, with its simpler controller, was configured at that time to 
only transmit in analog mode.

• Later that repeater was replace with Yaesu’s newest model.

• 3 months ago, we began to exploit the digital capabilities of this 
newest repeater, that has resulted in the configuration we have 
today.







FT3D
FT3D has several enhancements to the 

FT2D handheld series. 

• Color screen
• Bluetooth
• Record capabilities 
• DGID Memory capabilities









WiRES-X







Definitions (Analog World)
Analog FM

• Your voice vibrates a cartridge in the microphone which generates an 
electrical signal to vary the deviation of the transmitter frequency.

• The receiver detects the frequency variation of the received 
signal and demodulates the frequency variations back into an 
audio signal and fed to the speaker system.



Definitions (Analog World)

CTCSS (Continuous Tone-Coded Squelch System)

• Tone – sub-audible frequencies that are transmitted along with 
the transmitted operator audio.

• Tone Squelch – An analog sub audible tone listened for by a 
receiver to open the receivers squelch

There are 38 generally available tones. In analog mode, the 146.73 
machine in Georgetown both transmits and receives CTCSS tone 
number 26 which is 162.2hz. The Peebles Ohio machine does not 
require a CTCSS tone to access. It does however transmit a 100 HZ tone 
for reasons to be explained later in this presentation.



Definitions (Digital World)

Digital FM
• Your voice vibrates a cartridge in the microphone 
• The electrical output of the microphone is converted into a series of binary 

numbers that represents the sound. Those binary numbers modulate the 
frequency of a transmitter.

• The transmitter frequency modulates the circuitry in a receiver tuned to 
the same frequency of a transmitter. That circuitry converts those binary 
numbers back in to the analog waveforms that modulate the speaker and 
produce the audio signal.



Definitions (Digital World)

DGID

• TX-DGID – A digital code transmitted by a fusion transmitter

• RX-DGID – A digital code listened for by a fusion receiver to open a 
receivers squelch

DGID Codes range from 0 to 99. In digital mode, the 146.73 machine in 
Georgetown listens for DGID 60 to retransmit your audio on it’s output. 
It also listens for other DGID codes transmit across other predefined 
network links. Peebles 444.025 machine utilizes DGID 50. Also the 
Peebles machine is interconnected to Wires-X on DGID 50. A RX-DGID 
of 00 will pass all status tones to the radio receiver.





Setting the 
FT-70 DG-ID



DGID Group Definitions
●  ● DG-ID ● Link Description

● N1DJS ● 60 ● N1DJS ONLY

● Group 1 ● 99 ● All-RPTRS

● Group 2 ● 50 or 51
● Wires-X node on ID 50

● N1DJS/R & WD8LSN Peebles, 
OH

● Group 3 ● 69 or 02
● Wires-X node on ID 02

● (N1DJS) & (KA6SUB Gold Run, 
CA)

● Group 5 ● 17 ● (N1DJS) & (K5JG Longview, TX)

Note: Establishing a link to a remote repeater wires-x node is governed 
by which DGID code was used to bring up the link. An example is using
 DGID 51 to bring up Peebles will not allow you to be heard on Peebles wires-x
 node where using DGID 50 will.









Most radios do not have the ability to store DG-ID numbers into a 
memory. As of the present time, the only radio that has this capability
is the Yaesu FT3D and FTM7250. On the FT3D an operator can have 
one repeater in several different memories and have different DG-ID’s 
stored in each memory channel. This is done slightly different on an 
FTM-7250.

With this procedure, one only has to dial up the appropriate channel
with the correct DG-ID for his desired communication.

DG-ID’s in Memory



A Deeper Dive Into System Fusion 

Definitions
• System Fusion AMS:  Basically this refers to the ability of Yaesu’s 

amateur digital radios to automatically switch between analog FM 
and digital FM use. You may select either, or use automatic switching.

• This is better explained on the next slide for further explanation.

•  Both the Georgetown and the Peebles Repeaters utilize the AMS 
function. Both analog and digital users can co-exist on the repeater 
and thus the system can preform a dual function. To mute the digital 
audio from the FM receiver, analog users should program their FM 
radio to the appropriate CTCSS tone being transmitted to eliminate 
the Digital audio from being output. The Georgetown repeater uses 
162.2 hz and the Peebles machine uses 100.0 hz.

 



Definitions
• AMS or Automatic mode Select:  This is the method by which your 

digital repeater or radio can automatically switch between analog 
and digital. Using AMS causes your device to match the incoming type 
of signal. If your device is a repeater in AMS, it will re-transmit in 
whatever mode it received. If your device is a handie-talkie or mobile 
in AMS mode, it will match the incoming mode and your next 
transmission will be in that mode as well. Obviously you can change 
the settings to lock out AMS or to switch modes even if AMS changed 
modes. Be aware that if the radio switches modes due to a repeater 
that ID’s or another user using FM, your radio’s next transmission will 
be in the mode it last received, not necessarily the mode you want.



Definitions
C4FM - Continuous Four Frequency Modulation

The 12.5 kHz channel spacing used in the C4FM FDMA digital modulation mode allows high-speed 
data communication along with voice communication using strong error correction. C4FM / FDMA 
technology provides three digital modes and an analog mode (FM).

V/D-mode voice and data communication in the same time frame.

• Data Narrow (DN) mode allows voice data with GPS position data and the ID data to be sent in 
the same time frame. In addition, transmitting the voice data with strong error correction data. 
This mode is the basic mode of C4FM FDMA Digital HAM radio system.

• Data Wide (DW) mode uses the full data rate of capacity for the Transmission of data. This mode 
allows you to transfer large amounts of data, text messages, pictures and voice notes data at 
twice the speed as the V / D-mode. This mode offers a 9.6 kbps data transfer rate speed. 

• Voice Wide (VW) mode uses the full data rate of capacity for voice data.

• Analog FM mode is the same as the current FM mode used by all
VHF / UHF amateur radio operators.

Automatic Mode Select - identifies and selects these four modes automatically upon receipt of the 
respective signal.



There are 3 modes of digital transmission
on the Yaesu System Fusion II system







Status Beeps

• 1 Beep: A requested network link was established

• 2 Beeps: A prior requested network link has closed

• 3 Beeps: A requested network link connection has failed

Note: Beeps are only transmitted with DGID 0. Setting your receive 
DGID to anything other than DGID 0 will filter these status beeps from 
your audio.





The fusion capable sphere…



Definitions

NODE:  This term can be confusing so we should get to it right away. A 
‘node’ is basically the hardware necessary to establish an Internet 
terminal…terminal meaning a point at which to input and output 
information.

•      In the case of WiRES-X, our Internet linking system, a node will 
consist of a node radio or repeater, cables to a PC running WiRES-X 
software and an Internet connection.  It may also consist of a Yaesu 
interface device called an HRI-200.

•  Several Yaesu radios can operate as nodes without an HRI-200 
interface. These are the FT2D, FT3D, FTM-100 and FTM-400.









Definitions

ROOM:  A room differs from a node in a couple of ways. Whereas a 
node is tangible, a room is virtual. A room only exists where a node 
employing an HRI-200 exists. A room only exists where it is told to 
exist. The room will not exist without the supporting node.

•   Even though you can utilize one of the 4 above listed radios as 
nodes, you cannot host a room without the use of an HRI-200.





Definitions

NODES vs. ROOMS:  A node may contact another node or it may 
contact a room. Think of a node as an individual. A room cannot 
contact anything…it can only BE contacted. A room is a collection of 
nodes…a meeting place. A room can be empty however with no one in 
at it a given time. If every node in a room signs out, the room can still 
exist, waiting for the next nodes to come back in.

•      Rooms are not automatically established. You must take a few 
simple steps to establish one. You can dis-establish a room if you 
desire as well as limit who may join the room. The rules for entry 
could be digital vs. analog or it could simply be stations you chose. 
Connecting nodes can be blocked from a room or have their audio 
muted if they are causing a problem by using their DP-ID code.

•  



Definitions

NODE NUMBERS/ROOM NUMBERS/DTMF ID’s:  To operate a node, you 
must first have registered with Yaesu. They will send you both a node 
number AND room number for every registration. It is only necessary to 
have one registration for every radio that will be operating in the WiRES-X 
system AT ONE TIME. That is, even if you have 50 digital radios, if you will 
never use more than one at a time, you will only need one registration. 
However, most stations get two or three. You may wish to have a fixed node 
at home and a mobile node that could be transmitting at the same time.

• These numbers are then used by your radio to establish contact with nodes 
or rooms. They can be input manually or saved into memory, or even 
searched for by a ‘synced’ radio.
 





Definitions

LISTSERVER:  The listserver is one of a number of servers operated by Yaesu for the purpose of 
letting WiRES-X users know who is available for a contact. Even though a station (be it a room or 
node) is ‘available’, this does not mean they are listening to their radio at that moment. It simply 
means their node or room is online.

•      The listserver is like a phone book that is dynamic. It changes all the time according to who 
checks in and out. Your software ‘checks in’ when you turn it on with an active Internet 
connection. If the information sent by your node matches the Yaesu database, you are listed in 
the ‘phone book’. If you turn your node off, you drop out of the phone book.

•      You will not be able to see the complete listserver ‘lists’ unless you are operating a node and 
can see the computer screen displaying the WiRES-X software. The listserver displays both active 
‘rooms’ and active ‘nodes’. This does not mean you cannot make use of the system unless in front 
of the computer, rather, it means you will either need to search for the right access codes, know 
them or have stored them in a memory for later access.

•      There is one alternative if you are not where you can see the WiRES-X PC software screen. You 
can go online and look up ‘Yaesu WiRES-X Active Nodes List” or ‘Yaesu WiRES-X Active Rooms 
List’. Limited information is available here, but it is better than nothing.
 



Definitions

SYNCED RADIO:  This refers to a state of connection between a radio 
and a node whereby the radio can manipulate the node. The radio 
must be within a certain range so that commands are properly 
received. You may want to do this when your radio is a handheld or 
mobile and the node radio has the Internet connection. This method 
extends the range of the HT or mobile to reach anywhere the Internet 
reaches and beyond!



Definitions

WiRES-X ACCESS: You do not necessarily need to be ‘synced’ with a node 
radio, or even HAVE a node radio to get on WiRES-X. You WILL need to be in 
range of a node radio and you WILL need the owner’s permission if you wish 
to manipulate that node radio.

• Once again, a node radio can be certain HT’s, mobiles or even repeaters. 
Permission may be stated on a node owner’s web page, on their electronic 
QSL card that shows up in the WiRES-X software or in the comments 
shown in the WiRES-X software interface. You might contact the owner by 
radio or other means to inquire about permission to manipulate a 
node.  PLEASE DO NOT ASSUME it is okay to manipulate a node. Many 
nodes/rooms are set up as virtual meeting places, sort of like repeaters. 
Imagine if you tried to call your local repeater and someone had moved it!

 



Wires-x access through the repeater

The 146.73 repeater has a wires-x connection via an HRI-200 and 
located on DG-ID of 60. If you access the repeater on a DGID of 60, you 
will be heard on the repeater but also be broadcasting on the N1DJS 
wires-x room which is connected to the internet.

The 444.025 repeater has a wires-x connection via an HRI-200 and 
located on DG-ID of 50. If you access the repeater on a DGID of 50, you 
will be heard on the repeater but also be broadcasting on the WD8LSN 
wires-x room which is connected to the internet.

If you connect to 444.025 repeater via DG-ID of 51, you will not be 
connected to wires-x on either repeater, but will be heard on both 
Georgetown and Peebles local repeaters. 



Group Mode Operation

Group Mode is an operation that allows you to broadcast a burst of data which will allow similar users to 
receive/transmit locations and availability to those who are monitoring on the selected frequency. The frequency 
selected should in all cases be a simplex frequency and not a repeater frequency. Since the radio in group mode 
sends out a beacon every 15-20 seconds, if used on a repeater frequency, it will constantly bring the repeater up 
at those time period intervals. Imagine if 10-15 people were using group mode on the repeater. The repeater 
would be virtually unusable from all the group mode data being repeated.

Remember, NEVER USE GROUP MODE on a REPEATER FREQUENCY. That is poor operating practice.



Definitions

PORTABLE DIGITAL NODE:  Here’s where it gets interesting! In early 2019 
Yaesu introduced the PDN or Portable Digital Node. That introduction 
revolutionized WiRES-X operation. The PDN eliminated the need not only for 
an HRI-200 (when just running a node), but it eliminated the need for a fixed 
or dynamic global IP address. This means that in addition to your node radio 
and your computer with WiRES-X PC software, you will only need an Internet 
connection. If you have a cellphone or jetpack that can Bluetooth or WiFi 
over to your computer, you can go mobile or portable with your node, hence 
the name PDN. Note that a PDN CANNOT support a room.

• The confusion gets going really good when talking about PDN’s because 
some terms are used over and over with different meanings. So let us start 
with this concept: THE PDN FUNCTION.

 





Definitions

THE PDN FUNCTION:  Essentially this means the use of a Portable Digital 
Node as opposed to the use of an HRI-200 with your node. The two have 
different requirements as well as having different capabilities. Within the 
PDN function are two modes known as PDN Mode and HRI Mode. Don’t 
worry, it gets deeper.
• Within both those two modes are what might be called ‘sub-modes’. One 

is known as ‘Direct Mode’ and the other is known as ‘Access Point Mode’. 
So, within the PDN FUNCTION (meaning you are using a PDN, not and 
HRI-200) you could be in PDN Mode/Direct Mode, PDN Mode/Access Point 
Mode, HRI Mode/Direct Mode or even HRI Mode/Access Point Mode. Got 
it?      

• Just to make it interesting, no HRI-200 is involved in the HRI Mode. It was 
suggested to me that the HRI Mode emulates the use of the HRI-200 and 
that’s the best answer I’ve heard for calling it HRI Mode. Now, where do 
we go from here? Perhaps we should go from top down.

 



Definitions

PDN MODE (within the PDN FUNCTION):  The radios that are capable 
of PDN operation allow you to select either mode…PDN or HRI. The 
PDN side is used for digital-only operation. You will be able to contact 
digital rooms and nodes. Since a node can be analog or digital by virtue 
of its architecture or by selection of the owner, you need to know 
which you are attempting to contact. If the system will not allow you to 
connect, you will get a message letting you know. However, there’s 
nothing like looking at the software interface as it gives you a clue right 
up front. Each room and node has an icon with it indicating its status as 
digital or analog.

 





Definitions

HRI MODE (within the PDN FUNCTION):  While it is called ‘HRI’, you 
cannot establish a room here. No rooms can be established within the 
PDN Function. In general, use of the HRI Mode allows you to connect 
to, talk to and hear analog stations. Some cabling is required to get the 
audio out through your radio instead of through the PC speakers. Now, 
to throw a monkey wrench into the works: On some radios, when you 
enter HRI Mode, the display says “WiRES-X”. This leads to people 
calling it ‘WiRES-X Mode’. The display of the words ‘WiRES-X’  I think is 
a bad choice since the manual clearly calls it “HRI Mode”. Not only 
that, both PDN Mode and HRI Mode are part of WiRES-X, so why would 
we call just one of them ‘WiREs-X’? Beats me!

 



Definitions

DIGITAL vs. ANALOG:  Before I get to Direct and Access Point Modes, I want to try 
to clear up a real mess. Why do we call certain stations ‘analog’ when they have 
clearly come across the digital medium known as the Internet? Good question! The 
answer lies in how they got there to start with. Each digital radio has a ‘vocoder’, or 
‘voice encoder’. This part of the radio digitizes your outgoing audio which is then 
entered into the digital stream going out over RF or into the Internet.
•      Being that a true analog radio, or even a pre-amplified microphone can be 

connected to an HRI-200, signals not digitized by the radio, but rather converted 
to TCP/IP right away, can be on the system. These signals will not have the other 
information radio-digitized signals will. Therefore your node will need to be in a 
mode that can deal with this situation. In the case of the PDN, that is the HRI 
Mode.

•      In addition, analog users can enter the system by virtue of a node in AMS. 
These radio signals will also not have digtitally-encoded information.

 



Definitions

DIRECT MODE:  Direct Mode, known as ‘Terminal Mode’ in other 
circles, indicates that the node radio itself can be used to propagate 
audio and other information across the Internet. Prior to the 
introduction of the PDN Function, TWO radios were necessary to 
operate on WiRES-X. When in Direct Mode, the node radio DOES NOT 
transmit RF. Once again, Direct Mode can be chosen for use in both 
PDN and HRI modes.

 



Definitions

ACCESS POINT MODE:  Access Point Mode allows you to remotely 
contact your PDN. An example might be: You are traveling and are 
using your PDN enroute. You are talking directly into the node radio of 
the PDN since you do not need to transmit RF. Then perhaps, you stop 
at a coffee shop along the way but you wish to stay in contact on 
WiRES-X. At this point, instead of dragging all the equipment with you, 
you can switch to Access Point Mode and take an HT into the coffee 
shop. You communicate with the PDN via the HT. In Access Point 
Mode, you DO transmit RF. 



Further Study of Wires-X Concepts
Suggested viewing is the following video’s presented on Yaesu USA Offical Youtube Channel

Yaesu Wires-X
Everything you wanted to know but were afraid to ask.

 Part 1, 2 & 3

Presented by John Kruk N9UPC

Also available are youtube videos by John on PDN Nodes, DR2X repeaters 
and Wires-X Software installation.



Fusion Protocol <> WiresX

FCS
BRIDGE

YSF
Bridge

Yaesu
WiresX
Device

WiresX
Network



Definitions

• YSF, FCS, WiRES-X, and IMRS are four INDEPENDENT networking systems. 
• WiRES-X:  A system that links Yaesu’ manufactured equipment via the Internet. 

Only Yaesu manufactured equipment may connect to this network.
• IMRS:  Internet-Linked Multi-Site Repeater System. A system that specifically 

links Yaesu amateur digital repeaters via the Internet. Only Yaesu manufactured 
repeaters may be connected by this network.

• YSF: An independent system of internet linking that allows any manufacture’s 
device to connect to a Fusion network.

• FCS: An independent system of internet linking that allows any manufacture’s 
device to connect to a Fusion network.

Hotspots can connect to YSF or FCS reflectors. A station on a given reflector system 
can only talk to other stations on that system unless the system has been bridged 
to other systems.

 



Definitions

HOTSPOT: This term has multiple two meanings where WiRES-X is 
concerned and knowing which one is being discussed is all-important. 

● Firstly,  hotspots such as  Zumspot, MMDVM board, Pi Star, Open 
Spot, etc. are not Yaesu products and will not get you directly onto 
WiRES-X. They might get you indirectly onto WiRES-X if you find 
someone who has built a bridge to WiRES-X. 

● Secondly, a ‘hotspot’ can refer to a network device which allows 
your WiRES-X computer to connect to the Internet via cellular or 
WiFi. Seeing as WiRES-X is an Internet linking system, this second 
meaning is more appropriate to WiRES-X. 



Hot spots - What are they, what do they do?


