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1 COPYRIGHT

Copyright (c) 2016, 2021 by WB70EV, K9EQ, and HamOperator.com

Publication rights are reserved for versions of this document published after 2016. This document
may be shared with others provided: The document was downloaded from HamOperator.com, is
not modified, and is distributed individually via print or by sharing the pdf file. Individually means
that the provider of the document shares each copy of the document through a manual operation
(such as printing and handing the document to another person, or by emailing the pdf to a single
person).

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Document.

The Document shall not be posted to an Internet web site. (The Document is dynamic and
constantly being updated. Posting it to another site would result in old versions hanging around
and thus decrease the benefit of the Document to the Amateur Radio community.) Instead, please
post a link to the document at HamOperator.com - the official distribution site. The URL is:
http://www.hamoperator.com/Fusion/FusionFiles/WB7OEV-Fusion-PDF-0018 WIiRESX-Install.pdf
and will not change.

Suggestions for improvements to the Document are welcome and can be sent to suggestions at
HamOperator.com.

THE DOCUMENT IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NON-INFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN
ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR, IN CONNECTION WITH
THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE DOCUMENT.

WIRES-X™ is a registered trademark of Yaesu USA. Many of the images that appear in this
document are publicly provided by Yaesu USA or are taken from graphics displayed on their
equipment. We wish to thank Yaesu for creating the Fusion and WiRES-X system thus giving Radio
Amateurs around the world a fantastic new mode with new capabilities. Other than publicly
available information, Yaesu USA did not provide any information used in the development and
maintenance of this document. Statements made within this document ARE NOT THOSE OF YAESU
USA.
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3 FORWARD TO WIRES-X, THE BIBLE

3.1 INTRODUCTION

Writing a document that covers Fusion and its networking aspects is a daunting task! All of the
features and how they are implemented on all of the different radios needs to be considered. The
goal is to have more of an informative or instruction manual rather than the reference-type
manuals that are provided by the manufacturers. Also there are a myriad of details that are either
not fully discussed in the reference manuals or they are almost impossible to find. Finally we wish
to include those details that, perhaps, the user doesn’t even know they need to know.

Such a document could be arranged in a number of different ways. In WIiRES-X, The Bible a
combination of feature-based and equipment-based organization is used. Thus we recommend the
Table of Contents as being your first place to look when trying to glean some information.

A document like this is dynamic. By necessity it must change and be kept up to date as new
features, equipment, and capabilities become available. The current version will always be
available at HamOperator.com

3.2 ABOUT THIS DOCUMENT

When Dewey first wrote this document, the FT-70, FT3, FTM-300, PDN, IMRS, Fusion hotspots, and
the DR-2X did not exist.

What you are reading is a draft in preparation of the 2" Edition of WIiRES-X, The Bible. It is missing
a number of items and categories that have evolved since the 1% Edition that Dewey wrote. The
purpose of this document is for review and to solicit information and contributors to the 2
Edition. If you would like to contribute by providing new content or corrections, please contact
K9EQ.

This document is OBSOLETE after 1 March 2021.

3.3 DEWEY L. HEE, WB70EV

Dewey Hee, WB7OEYV, is the creator of “WIRES-X, The Bible”. He was an early adopter of Fusion
and WIRES-X. We got to know him on MNWis as he became a good friend to many and a major
contributor. He provided several important documents, published on HamOperator.com, that has
helped thousands of Hams achieve greater enjoyment with their Fusion and WIiRES-X activities.

Sadly Dewey is no longer with us. His loss was a great shock and we miss him today.

Dewey was very interested in learning and helping people learn. WIRES-X, The Bible stands as a
memorial to Dewey that will be maintained and will continue to help thousands of Hams into the
future.

This is the first update to the document that Dewey left us when he died. It incorporates some
updates and corrections.

On Dewey's behalf | wish to thank those Hams who spotted errors and let us know about them.
Sorry it took so longer to implement the update. Please continue to send updates, corrections, and
other contributions to me. | promise it won't take so long to incorporate your comments.
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Dewey would be very happy to know that this document lives on and is still helping Hams.

Chris, K9EQ
January 2021
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4  WHAT THIS BOOK IS ALL ABOUT (DEWEY HEE)

Who am I? My name is Dewey L. Hee, WB7OEV. In my prior life | was a System Administrator
working for the Boeing Company and have done so for 38 years. | became interested in Amateur
Radio while working for the Boeing Company in 1972; | started out with a Technician class License
and did not doing anything with it at first. After a couple years | started to get into the hobby
when my professional career and the hobby started to merge. That merging caused me to upgrade
to a General Class License and eventually upgrade to Advance Class License. | had participated in
the Public side of the hobby (ARES) and experimented with packet radio in its early days. But,
things had to end, | got married and had a family eventually had to drop out of the hobby and
concentrate on my career until | retired in 2010. After retiring | found myself with time on my
hands so | had to find something to do, since the family is now on their own.

| had maintained my license and was looking around on Amazon one day and saw a Baofeng Radio
for a few bucks; that what got me back into the hobby. After working with the Baofeng for a few
days, | realized the Baofeng had some shortcomings so | ordered another radio, Yaesu’s VX-3R. Like
an idiot, | didn’t read all the specs (I just like it small size) and found it lack power to work a
repeater that | wanted to work. So | started looking to purchase another radio and came to like the
FTM-400. | finally had the power | needed to work the repeater.

| began to wonder what else | could do with the FTM-400 and discovered this mode call Fusion,
(C4FM) and I got bitten with the desire to get back into digital radio, Yaesu style. The more |
looked into this so called WIiRES-X, the more | became intrigue. Before | knew it, | acquired more
radios to experiment with and eventually ended up with a WiRES-X Repeater.

| started listening in on the WIiRES-X Network and eventually ended up in the MNWis Room. |
started listening to the Net and found that there were a number of others that were pretty
knowledgeable on WIRES-X and where | gained a lot of information. As | gain more knowledge of
WIRES-X, | found that there wasn’t a single source for information on the subject. As | participated
in the MNWis Room Net; | found that there were others that also needed information on WIiRES-X.
| found that there are three individuals that seem to know; and is the foundation of the knowledge
base for the MNWis Room.

As | listened to the MNWis Fusion net, there didn’t seem to be a single source of information on
WIRES-X...well, if you don’t count Yaesu. Even Yaesu didn’t seem to have single sources of
information. All the information seems to be scattered all over the place; so | started collect this
information to put in a single document for myself and others that are interested.

Chris Petersen, K9EQ, Charles (Chuck) Howard, KOORK and Pete Clyne, ADOMI are the architects
and the knowledge base of the MNWis room. These gentlemen seem to have the most of the
information about WIiRES-X; Because of this knowledge base, the Community of the MNWis Room
became my inspiration for creating WIiRES-X -The Bible.

My goal for creating this document (which has grown into a book); is to provide a central point
access for some, if not all, WIRES-X information, procedures and best practices on the uses of
Fusion WIRES-X for all to use.

The purpose of this book is;

1) To provide a common source for WIRES-X, gather information from Yaesu’s Manuals,
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experiences from the Amateur Radio Community, and the best practices from both the
Amateur Radio Community and the Bakken Amateur Radio Society.

2) To provide a platform for learning, experimentation, and advancement of Amateur Radio
skills and art. A platform of Discovery...And to have FUN!

3) To encourage networking, sharing, and exchange of “interesting” technical information of
WIRES-X, where people are encouraged to help each other out.

Dewey L Fee

WB70EV
June 2016
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5 WHAT IS WIRES-X?
(A very brief explanation of the WIiRES-X Network.)

WIRES-X (Wide-coverage Internet Repeater Enhancement System) is digital communication
developed by Yaesu to further the interest of the Amateur Radio Communication. It uses a form of
VolP (Voice over IP) to connect Amateur Radio Station utilizing the Internet. It supports Yaesu
System Fusion as well as FM. Fusion digital signals are repeated without deterioration of audio
and data communications and sent over the Internet to Amateur Radio Stations.

WIRES-X uses local Node (station connected to the Internet via a PC) as access points which
repeats the communications of conventional Amateur Radio Stations (shown in Figure 1).

Internet

Station Local Node kiseal Node Station
Figure 1 Stations and Nodes connected via the Internet
An amateur Radio operator calls a local Node’s radio which is connected to the Internet via a PC.
The local Node radio relays the amateur’s call to a remote Local Node via the Internet and a PC.
The Remote Node’s PC, also connected to the Internet, then send the call to the remote user's
Local Node radio. Then local Node radio then relays the call to the remote receiving amateur radio
station.
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When the local Nodes are connected to each other via the Internet, Amateur Radio Stations all
over the Globe can communicate with each other just by connecting a conventional station to a
Local Node (see Figure 2 showing the relationship between Nodes on a WIiRES-X Global Network).

WIRE X
Server

Station Station

Figure 2 WIRES-X Local Nodes linked to other Nodes globally

WIRES-X also supports digital communications which can transmit and receive digitized data, e.g.
text, image and audio on the same Global Network. The WIRES-X Network extends the reach of an
Amateur Station located in Seattle to an Amateur Station located in Japan or somewhere in
Europe. This can be accomplished by using just a hand held radio connecting to a local Node then
onto the distant Node then to the destination amateur radio station.

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 14 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



0.1 TERMINOLOGY

There a few terms that must be clarified to order to understand WIiRES-X. These are listed in the
following;

Node

A node is a radio or a repeater that is connected to the WIiRES-X network via an internet-
connected computer running the WiRES-X software. The radio or repeater connects to the
computer through an HRI-200.

PDN/Mobile Digital Node

A PDN or Mobile Digital Node allows a user to directly connect one of Yaesu's Advanced
Fusion Radios directly to the PC without using an HRI-200.

Local Node

This is a Node within the radio communication range of a conventional amateur radio
station.

Analog Node

A Node that is a transceiver or repeater using a conventional FM format and can only
repeat DTMF (Dual Tone Multi Frequencies) codes and analog audio
transmission/receptions.

Digital Node

This is a Node which is a transceiver of repeater compatible with digital communications in
Fusion. With this type of Node, you can not only relay voice communications, but also text
and image data transmissions. One can also repeat DTMF codes and audio
transmissions/Receptions.

Convention Amateur Station

This is a normal Amateur Radio station either an individual on a hand held radio, a mobile
radio and a base station.

Room

This is a WIRES-X Network community space to which multiple Nodes can connect
simultaneously, like the old telco party Line. This is a place where all amateur station can
link to each other via local Node and communicate with each other. In addition to voice
communication, one can chat with text messages on the PC use for the local Node.

A room is a virtual meeting space in WIRES-X that allows multiple nodes to connect
simultaneously.

WIRES-X user ID (node)
Yaesu-provided identification name with the WIRES-X node. Each node is assigned a DTMF

ID (5-digit number, e.g. 11916) and user ID (alphanumeric e.g. WB7OEV) up to 10 digits in
length provided. Knowing the ID of the node to connect to, you can transmit the DTMF ID
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code from the transceiver, specifying the node to connect to by searching by characters.

* Introductory Fusion Radios
Introductory Fusion Radios provide a low-cost entry point for obtaining Fusion-capable
equipment. They provide basic Fusion, WIiRES-X, and FM capability. They DO NOT have an
interface port that is capable of direct connection to a PC for the purpose of WIiRES-X
communications. As of this writing they include the FTM-3200, FTM-3207, FTM-7250, and
the FT-70D.

* Advanced Fusion Radio
The Advanced Fusion Radios provide additional capability at a higher price point. In
addition to the Introductory Fusion Radios, they include: GPS, APRS, MicroSD card for
programming and information storage, and Tx and Rx of text messages and pictures. Some
radios may include dual receivers as well as graphical displays. They support name based
WIRES-X operation as well as direct connection to a PC running WIRES-X software. As of this
writing, The Advanced Fusion Radios include the FT2D, FT3D, FTM-100, FTM-300, and the
FTM-400. The FT1D and FT-991(A) are included in this category but they do not support
direct PC connection for WIiRES-X communications.

* D List
Nodes and room which currently operating WIRES are listed and published on the Yaesu
and HamOperator.com websites. The list shows information such as IDs, the call sign and
the operating frequency of the node.

* Buffering
This is when several WIRES-X Station transmissions are received sequentially with no
spacing between transmissions. The best indication of buffering is when the WIRES-X
station deliberately leaves a pause before the next WIiRES-X station transmits and there is
no space before the next WIiRES-X Station transmits.

¢ Latency
the time between actual transmission a signal and when the signal is heard.

* Link Radio
C4FM type radio use in a local node.
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6 THE ELEMENTS OF WIRES-X

WIRES-X stations are local Nodes, Gateways, and Repeaters that make up the WIiRES-X Network.
These stations are connected to the internet via PCs which converts the signal to digital packets
and then relays that packet to other station using the internet. In the WIiRES-X Network, there are
four types of WIRES-X Stations and they are as follows;

6.1 LOCAL NODE

A Local Node is a personal Amateur Radio Station (usually a base radio station) operating on a
VHF/UHF simplex frequency, linked to a PC that’s connected the internet. This is what a
Conventional Amateur Station uses to link to the WIRES-X Network.

The following are the base components of WIiRES-X; this is a station that’s configured with the
following;

* A Node Radio which a Radio that supports Fusion, such as Yaesu FTM-100, FTM-300 or the
FTM-400
¢ A HRI-200 WIRES-X Interface (optional)
* Adedicated PC running Windows
*  WIRES-X PC Software
* An Internet Connection (6 Mbps or better)
Figure 3 shows a typical Local Node and its components. This is what it is needed to create a Local

Node.
Node| Radio . »
— Router to Internet

WIRES X Interface

Figure 3 a typical Local Node configuration

Nodes and Repeaters are gateways to the WIRES-X network. Nodes can communicate directly to
another Node. Only two Nodes can be involved in a conversation when this is done.

Each HRI-200 based Node can also support a Room. A large number of Nodes can simultaneously
connect to a single Room. This allows a large number of Hams in various locations around the
world to simultaneously communicate with one another.
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Figure 4 shows the relationship between stations, Nodes and Repeaters.

WIRES X Repeater
*

©)

Dedigated PC &
Router Stations

to Internet WIRES X Interface

Figure 4 WIiRES-X Gateway

Gateways are also linked to a Room in the WIiRES-X Network where Amateur Stations congregate
on the WIRES-X System. Figure 5 shows the relationship between Nodes and Rooms. Each Node
also has a room associated with it (which may not be active). When the Node’s Room is active
other Nodes can connect to it. The Room connects a number of Nodes ; not just a single Node. All
Nodes within the Room can communicate with each other. These rooms form a community of

Nodes which allows any amateur station around the Globe to communicate with each other while
init.
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Figure 5 Nodes, Rooms

In Figure 5 the station K7GSE initiates a call through the local Node WB7OEV-RPT to the station
KOORK...the local Node WB7OEV-RPT is linked to MNWis Fusion Room located in the state of
Minnesota. The Node ADOMI-ND is associated to the MIWis Fusion Room and this room has a
number of Nodes connected to it which includes the Node WB7OEV-RPT. The station KOORK is
linked (via ADOMI Node) to the MNWis Room and hears the call from K7GSE and responds to
create a conversation (QSO). Now a QSO between the two stations can take place. Any station that
is connected to the MNWis Room can also listen in on the QSO take place between K7GSE and
KOORK.

In this scenario the MNWis Room become a large Global Community.
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6.2 REPEATERS

A Repeater is a station that takes a signal on one frequency and retransmits on another frequency
thus allowing communications between stations over greater distances. A Node linked to a
repeater also increases communication range by linking to other Nodes and Repeaters. This
relationship extends the range of Nodes utilizing the Internet as shown in figure 6.
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Figure 6 Repeater, Gateways and Node

There are two types of WIiRES-X repeaters:
1. Repeater that is linked to a Node via RF (RF Linked Repeater).

That is where a Local Node is linked via Radio Frequency (RF) to a
remote repeater. This is usually a repeater that doesn’t have local
access to the Internet.

2. Repeaters that have a direct connection to the internet (WIRES-X repeater).

The following illustrates the differences between the two types.

6.2.1 RF LINKED REPEATER

Figure 7 shows an RF Linked Repeater is where a Local Node is connected to a Repeater
remotely located (on a mountain top and does not have access to the Internet.
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Figure 7 WIRES-X RF Linked Repeater

The local Node is set to the repeater’s frequencies and it becomes linked, via RF, to the
remote repeater. The local Node relays any digital signals between the repeater and other
stations who are communicating using other nodes and repeaters. The beauty of this is that
ANY repeater can be immediately connected to WIiRES-X by simply setting a Node's Tx/Rx
frequencies and other parameters correctly. In many cases users or clubs have combined
efforts to support a WIiRES-X connected repeater by one group managing the repeater and
another supporting the linking Node.

Note: DO NOT DO THIS WITH FM. On-channel RF linking via Fusion is possible because both
the control and audio data is carries over the transmission. FM can only transmit the audio
information and thus can create undesirable loop-backs and continuous “kerchunking”.
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6.2.2 WIRES-X DIRECT LINKED REPEATER

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

Figure 8 shows the HRI-200 interface connected to the DR1X repeater which is then
connected to an Internet-connected PC running the Yaesu’s WIRES-X Software. This
software then controls the repeater in addition to relaying amateur station communication

to other Nodes on the WIRES-X Network.

Router

DR1X Rgpeater

internet

Figure 8 WIRES-X Repeater
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7  FUSION

Fusion is Yaesu’s terminology for their line of radios capable of digital communications. Fusion was
developed from P25 and uses the same C4FM (4-level FM) specification. This public specification,
which can be downloaded at the Yaesu.com, gives specific details regarding bit rates, modulation,
demodulation, and other parameters that are critical to building a communication system.

7.1 FUSION MODES

Fusion supports a number of communication modes. These modes provide the ability to transmit
data, voice, or data and voice simultaneously. Additionally, voice communications may be done at
a high bit-rate for greater fidelity.

7.1.1 DN MODE

Data Narrow mode only uses 2,400 bps for voice and 1,200 bps for FEC of the 9,600 bps channel.
(After overhead, about 7,200 bps is available for the actual data.) The remaining data bandwidth is
used to transmit:

* Call sign once per second.
* GPS data once per second
* An additional layer of FEC

By adding additional FEC, Fusion can operate with lower signal levels than DMR or Dstar.

7.1.2 VW MODE

VW (Voice Wide) is a Voice FR mode (Voice Full Rate Mode). It uses the full data bandwidth to
transmit digital voice data. The increased amount of voice data permits high quality voice
communication, sound quality for a “QSQ” with friends. There are three significant downsides to
this mode:

* There is less FEC (Forward Error Correction) thus marginal signals will become unreadable
with VW mode whereas DN mode may work fine. If copy is bad, switch to DN mode.

*  Your call sign data is only transmitted at the start and end of a transmission. Thus is
someone tunes into an on-going VW mode transmission, they won't see the call sign until
the transmission ends.

* Since data cannot be transmitted, GPS and related information is not available with VW
mode.

* If you are connected to a Room that is bridged to DMR, the DMR stations will only hear a
carrier since DMR cannot support a high-quality voice mode.

7.1.3 DW MODE

Data Wide or Data FR mode (Full Rate Data Communication) is high-speed data communication
mode uses the full bandwidth for data communication. The transceiver automatically switches to
DW mode when transmitting snapshot pictures, controlling a WiRES-X node, sending text
messages, and all situations where data is transmitted with no voice.
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7.1.4 FM MODE
It's called Fusion because all Fusion radios can do Analog and FM. So it seems fair to mention FM
even though it is not a digital mode. It provides compatibility with non-digital radios Research has
shown that when FM signals are weak enough so that copy is extremely difficult, DN mode may
work much better. As usual, your mileage may vary and FM may outperform digital under some

circumstances.
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8  USING WIRES-X

In order to use WIRES-X, you must have a radio that support the WiRES-X protocol which is C4FM.
These types of radios are made by Yaesu.

The following is a list and brief description of the radios, (as derived from Yaesu'’s Website) that
supports the WIRES-X and Fusion.

8.1 FT1D AND THE FT1XD h

The FT1D is the first HT to support Fusion. It was released in late 2013. Both versions have
been discontinued. It is still a fully capable Fusion radio and is very, very rugged. These
radios are available used at attractive prices.

The FT1D and FT1XD are hand held radios that operate on the Amateur Radio Bands. These
radios are Dual-Band Radio...which operates on VHF and UHF bands on two VFOs (VFO A,
VFO B).

Note: Digital communication on only support on VFO A only.

The FT1D and FT1XD provides three digital modes (DN-V D mode, VW-Voice FR mode, Data
FR mode) and FM-Analog modes,

* DN-V/D mode is Voice and Data communication in the same time frame. This mode
enables the transceiver to send voice data with GPS position data and ID data in the
same time frame. Also, this mode can pass the voice data with strong error
correction data to stabilize the digital communication. This mode will be the basic
mode of C4FM FDMA Digital HAM radio.

* VW-Voice FR mode uses the full rate of data capacity for voice data. This mode
enables you to transfer clear; high quality voice data The Data FR mode uses the full
rate of data capacity for transferring data. This mode enables the transfer large
amounts of data, text messages, images, and voice memo data with double speed
of that of V/D mode.

* FM-Analog mode is the same as current FM mode allowing you to communicate
with all VHF/UHF HAM radio operators. Note: The FM mode is support on both
VFOs.
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8.2 FT2D

The FT2D is hand held radio that operates on the Amateur Radio Bands. This radio is a
Dual-Band Radio...which operates on VHF and UHF bands, on two VFOs (VFO A, VFO B).
Unlike the FT1D and FT1XD, the FT2D supports digital modes on both VFOs in addition to
FM.

The FT2D also has a 1.7-inch the high resolution touch screen display that provides
information and access to features...providing touch-screen support functions and a high
level of on-screen readability.

The FT-2DR operates in one of traditional FM analog mode and three digital modes.

DN V/D Mode (Simultaneous Voice/Data Communication Mode) which half of the
bandwidth is used for voice signal with error correction and the other half use for
GPS position data and ID data in the same time frame. The hand held uses powerful
error correction technology developed for professional communication devices. The
basic digital C4FM FDMA mode provides a good balance between sound quality and
error correction.

VW Voice FR Mode (Voice Full Rate Mode). This mode uses the entire 12.5 kHz
bandwidth to transmit digital voice data. The larger voice data size allows voice
communication with high sound quality. In addition, a high-speed data
communication mode that uses the entire 12.5 kHz bandwidth for data
communication. The hand-held automatically switches to this mode when sending
and receiving images, allowing a large amount of data to be transmitted quickly.

FM Analog Mode is effective for communication with a weak signal that causes
voices to break up in the digital modes. The analog mode allows communication
even at distances where noise and weak signals make communication almost
impossible. The tried-and-trusted low-power circuit design uses less battery power
than the digital modes.
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8.3 FT3

Need an FT3 to complete this section. Please refer to the FT2 as both of these radios are
very similar in operation.
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8.4 FTM-100D @i
The FTM-100DR is VHF/UHF Dual Band Transceiver. The FTM-100DR's single transmitter

provides 50 solid Watts of RF power on both the 144 and 430 MHz amateur radio bands,
while still being able to support both C4FM Digital and FM Analog communications

The FTM-100DR operates in three (3) Digital modes and an (1) Analog mode. This feature
packed radio with Automatic Mode Select (AMS) function that instantly detects the
received signal mode. The AMS function enables stress-free operation and eliminates the
need to manually switch between communication modes.

The Operating modes are as follows;

* DN-V/D Mode (Voice/Data simultaneous communication mode). In the DN
mode, digital voice signal is transmitted in half of the band width, while the
other half of the 12.5 kHz band width channel is used for error correction of the
voice signal and other data. By incorporating powerful error correction
technology developed for communication devices, error correction codes
provide the advantage of fewer interruptions to conversations over some
distant. The Clear Voice technology developed for the C4FM FDMA Digital mode
provides the ideal balance of error correction and sound quality.

* VW-Voice FR mode (Voice Full Rate Mode) uses the full 12.5 kHz bandwidth to
transmit digital voice data. The increased amount of voice data permits high
quality voice communication, sound quality for a “QSQ” with friends. -Data FR
mode (High Speed Data Communication Mode) is high-speed data
communication mode uses the full 12.5 kHz bandwidth for data communication.
The transceiver automatically switches to Data FR mode when transmitting
snapshot pictures, and can be used to transmit large quantities of data at high
speed.

*  FM-Analog FM mode is effective when weak signal strength causes audio drop
out in the digital mode, and enables communication up to the borderline of the
noise level. Also the use of established Yaesu low power circuit designs provides
greater efficiency than the digital modes. This is the typical FM mode used by
most typical non-digital handhelds and VHF/UHF mobiles.
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8.5 FTM-300
Need an FTM-300 to complete this section

8.6 FTM 400 &

The FTM-400DR is fully compatible for use on the YAESU WIRES-X Network. Compared to
other digital modulation schemes within FDMA, C4FM has excellent communication quality
(BER: Bit Error Rate characteristics). C4FM is the standard method for communication
devices that support FDMA.

The FTM-400 has big 3.5-inch full color and its touch panel operation. The icon symbols,
multi-function key display and pop-up messages are all displayed in high-resolution color
thanks to the full-color, high luminance TFT liquid crystal screen. Various operations are
simply and easily executed by gently touching the screen.

The FTM-400DR operates in three (3) Digital modes and an (1) Analog mode to suit the
needs when needed. The FTM-400DR is equipped with Automatic Mode Select (AMS)
function that instantly detects the received signal mode. The AMS function enables stress-
free operation and eliminates the need to manually switch between communication
modes.

The FTM-400DR operating modes are;

* DN-V/D Mode The digital voice signal is transmitted in half of the band width while
the other half of the 12.5 kHz band width channel is used for error correction of the
voice signal and other data. By incorporating powerful error correction technology
developed for professional communication devices, effective error correction codes
provide the advantage of fewer interruptions to conversations. The Clear Voice
technology developed for the C4FM FDMA Digital mode provides the ideal balance
of error correction and sound quality.

* VW-Voice FR mode (Voice Full Rate Mode) mode uses the full 12.5 kHz bandwidth
to transmit digital voice data. The increased amount of voice data permits high
quality voice communication, the Data FR mode (High Speed Data Communication
Mode) provides high-speed data communication mode uses the full 12.5 kHz
bandwidth for data communication. The transceiver automatically switches to Data
FR mode when transmitting snapshot pictures, and can be used to transmit large
quantities of data at high speed.

*  FM-Analog FM mode is effective when weak signal strength causes audio drop out
in the digital mode, and enables communication up to the borderline of the noise
level. Also the use of established Yaesu low power circuit designs provides greater
efficiency than the digital modes. This is the typical FM mode used by most
VHF/UHF mobiles.
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8.7 FTM 3200 ﬁ

The FTM-3200DR is a ruggedly built compact C4FM/FM VHF 2-Meter mobile transceiver,
providing high output power of up to 65 Watts to ensure stable long-distance
communications.

While the new FTM-3200DR incorporates new technology such as Automatic Mode Select
(AMS. The AMS mode instantly recognizes whether a transmission is digital or analog, and
appropriately switches the operating mode to allow the co-existence of both digital and
analog users.

The Operating modes are;

* DN-V/D Mode The digital voice signal is transmitted in half of the band width while
the other half of the 12.5 kHz band width channel is used for error correction of the
voice signal and other data. By incorporating powerful error correction technology
developed for professional communication devices, effective error correction codes
provide the advantage of fewer interruptions to conversations. The Clear Voice
technology developed for the C4FM FDMA Digital mode provides the ideal balance
of error correction and sound quality.

*  FM-Analog FM mode is effective when weak signal strength causes audio drop out
in the digital mode, and enables communication up to the borderline of the noise
level. Also the use of established Yaesu low power circuit designs provides greater
efficiency than the digital modes. This is the typical FM mode used by most
VHF/UHF mobiles.

NOTE: This radio operates on the 2-meter band only and does not connect in
WIRES-X mode. You can only transmit and receive digital (DN) on a local
Node that is already connected to a room.
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8.8 FTM 991 ALL-BANDS, MULTIMODE PORTABLE TRANSCEIVER

The FT-991 is an all band MF/HF/VHF/UHF transceiver with C4FM (System Fusion) Digital
capability. The FT-991 includes multi-mode operation on CW, AM, FM, SSB, and Digital
Modes (Packet, PSK31, RTTY and C4FM), with 100 Watts of HF/50 MHz Capability (50 Watts
VHF/UHF).

The FT-991 high-resolution full color 3.5" TFT Touch panel for superior operability and
visibility, incorporating a High Speed Spectrum scope with ASC (Automatic Spectrum-scope
control) built right in.

The FT-991 supports the C4FM digital mode. This digital mode provides error correction
and supports V/D mode (DN) which the FT-991 is able to transmit digital signals. It has AMS
mode which recognizes the signal from another station and automatically switch to the
correct mode (C4FM) digital or FM analog mode.
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9 RECEIVING AND TRANSMITTING WIRES-X

In order to listen or to receive a WIRES-X signal. One has to find a Local Node or a WIRES-X
Repeater within the range of your transceiver.

Basically all WiRES-X Nodes; are Amateur Radio Stations that are voluntarily registered with Yaesu.
The Amateur Radio Station information such as their location and operating mode is listed in Yaesu
Website; https://yaesu.com/jp/en/wires-x/index.php. You can use the Yaesu list to search for
nearby local Nodes, and other Nodes on the internet use by Amateurs that you want to
communicate with.

Once you find that there is a WIRES Node in your area...note its frequency and the DSQ code (if
there’s one).

Now you are ready to connect to a Local Node to experience WiIRES-X.

Use the following procedure to set up your transceiver to receive and transmit on a Local Node.
Note: You do not need to set the transceiver to WIiRES-X mode to use the Local Node.

For your particular radio...if you have a dual band;

1. Set the radio to use VFO A.
2. Enter the frequency of the WIiRES-X Node.
3. Set the mode to “DN”.

Use the key to change to the “DN” mode’.
Note: Pressing the key repeatedly cycles thru the transceivers modes, e.g.
|
FM=DN=—VW=FM
4. Set the DSQ code if needed

Hint: Set the DSQ code to BREAK and the radio will ignore the code.

At this point you are ready Received and Transmit using the Local Node or WIRES-X Repeater on
the frequency that you found.
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9.1 ADDITIONAL USES FOR THE KEY ON THE TRANSCEIVER

The key is use to connect to a local Node in digital node, in addition to selecting the

communication mode of the transceiver. In this section will discussing the use of the key in
the digital mode.

You can use the key to connect to the Local Node.

NOTE: The key can also be used to determine if there is a Local
Node on the current frequency.

When you press the key for over a second a flashing X symbol appears on the left of the

frequency in the transceiver. The X symbol continues to flash until a node is found.

When a local node is found, the X symbol is lit solid; the node and city name appears on
the lower part of a transceiver’s screen.

If a node is not found within 5 minutes; the X symbol disappears and the transceiver’s
screen returns to normal.

Now that the transceiver is in the WIRES-X digital mode you can do the following;

1. Search an accessible node or room from an internal list that you create on the transceiver
2. Specify the node or room by DTMF ID to connect to.

3. Specify the node or room by name to connect to

4. Selecting the most recently connected node or room

The following section shows how the key is used by the Yaesu Radios describe previous
section.
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The following is a brief procedure for the following Yaesu Radios;

9.2 THE FT1(X)D
9.2.1 CONNECTING TO A LOCAL NODE ON THE FT1(X)D
1. Turn the DIAL to set VFO to the frequency of the desired local node.
Press the key for over a second; X flashes, (left of the frequency displayed on the

screen in figure 9).

b
L1

"°1147.180¢%,
HI a_ul

Figure 9 Searching for a node

1 440.1755,
HI

When a local node is found, X is lit solid; the node and city name appears on the lower

part of a transceiver’s screen.

The following illustrates various stages the transceiver could connect to a Local Node.

X| 440.175,,

[RIEHI

WB70EV-RPT Everett
a1

Figure 10 Connected to Node (Main Screen of the WIRES-X digital mode)

Figure 10 Shows connected to a local node, but unable to connect to an internet Node or
Room (the FT1(X)D has never connected to a room on WiIRES-X Network).

X .
2 E:.MB 175,,

WB/ZOEV-RPT Everett |
—={=----MIWIZ-FUSION =
SN =1 |

Figure 11 unable to connect to Internet Room

Now Figure 11 shows connected to a Local Node but unable to connect to an internet
Room (the room is blinking) ...a room that was previously connected too. To connect to the

flashing room, press the - to connect to the room. Once connected, the Room stops

flashing (figure 12).

g
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XE 440.175 ,,
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WB70EV-RPT Everett

----- MIWIZ-FUSION
o a1

Figure 12 Connected to Room

Additional Functions of the FT1(X)D

Once connected to a local Node via the key, there are other function can be performed in
one of the following ways.

* Search for node or room from the transceivers list

* Search for node or room name

¢ Connecting to the most recently connected node or room
* Specify the DTMF ID of the desired node or room

9.2.2 SEARCH FOR A NODE OR ROOM FROM THE TRANSCEIVER LISTS ON
THE FT1(X)D

1. The connection destination is displayed, press the -for over a second and the Menu
list of the local node appears as follows;

C3:
C4:
C5:
ALL

s 1]

Figure 13 transceiver's Menu List

2. Turn DIAL to select [ALL] then press hold the - and all accessible nodes and rooms
list appears. [Waiting] keep flashing until the list appears.

--=-MIWIZ-FUSION 20
--AMERICA-LINK 56
-—-WORLD-LINK 12
CQ AMERICA 0

s 1T}

Figure 14 Accessible nodes and rooms List
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A List of Rooms is displayed and it shows Rooms and the number of node
connected.

3. Turn the DIAL to select a room to connect.

-—-AMERICA-LINK 56
-—-WORLD-LINK 12
CQ AMERICA 0

s T |

Figure 15 Selected Rooms

4. Press - key, the FT1(X)D initiate the connection and [Waiting] flashes briefly. When
the room is connected is establish, the menu list appears for example figure 16;

—-MIWIZ-FUSION

&) EMERGENCY
E] NEWs STATION

s 1T}

Figure 16 Successful connection

5. Turn DIAL and to select BACK to return to connected node display (Figure 12)
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9.2.3 SEARCH & DIRECT ON THE FT1(X)D

You can search for a Node or Room by its name.

1. When the Main Screen is displayed, press and hold the - key for a second and the menu
for the local node appear.

C4:
C5:
ALL

SEARCH & DIRECT

& 1l

Figure 17 Select SEARCH & DIRECT

2. Pressthe - key and the character in screen appears.

DIRECT ENTRY

l |

SEARCH

s T

Figure 18 SEARCH Input screen

3. Use the Transceiver’s keypad to enter all or part of the room name or node name to search
for...

DIRECT ENTRY

e ]

SEARCH

a1

Figure 19 Characters entered from Keypad

Figure 19 shows a partial entry for a room name to search for.

Refer to the transceiver’s manual for how to use the keypad to enter characters.
4. Press and hold the - key for over a second; [SEARCH] will become selected. See Figure
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DIRECT ENTRY
[wer ]

s [T

Figure 20 Select SEARCH

5. Press - to start the SEARCH.

The requested search starts and the [WAITING] flashes briefly. If the search is a partial
entry the names of the rooms on nodes appears as a list. Turn the DIAL to select the
desired room or node from the list.

6. Once the selection is made, press the - key. The FT1(X)D initiates connection and when
the connect is successful, the Main Screen appears displaying the connect room or node
(figure 12).

9.3 CONNECTING TO PREVIOUSLY CONNECTED ROOM OR
NODE ON THE FT1(X)D

If you were previously connected to a node or room, it is displayed as flashing at the
bottom of the screen as shown in figure 21.

X .
2 E:.MG 175,

WRZOEV-RPT Everett
..... MIWIZ-FUSION ==
il

-
?'-'7,-="\_.-*~_ -'-.__;‘--B_

tk,lnh

Figure 21 previously connect Room

When the room is flashing and this is the desired room...you can either press - or
momentarily press the PTT to reconnect. When the connection is established the Room
stops flashing.
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9.3.1 USING THE DTMF ID TO CONNECT TO A ROOM ON THE FT1(X)D

You can use the DTMF ID to directly connect to a room, use the following;

1. Press @and then press m and the DTMF input screen appears, figure 22.

DIRECT ENTRY

R ]

a1l

Figure 22 DTMF Input Screen

2. Enter the 5-digit DTMF ID. As shown in figure 23.

DIRECT ENTRY

| #214934 ]

o 1l

Figure 23 Enter DTMF ID

3. Press -for over a second to connect to Room.

Now FT1(X)D can communicate with other Nodes in the connected Room.
This is a very brief explanation on the use of the WIiRES-X digital mode for FT1(X)D.

For more information on using WIiRES-X for the FT1(X)D, please download and refer to FT1DR/DE
Instruction Manual (WIRES-X Edition) from Yaesu’s Web Site.

Note: WIRES-X in only available on VFO A. When the FT1(X)D is set on VFO B as the operating

VFO, pressing the key for over a second or more, the transceiver switches to VFO A and
automatically becomes the operational VFO.

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 39 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.


http://www.yaesu.com/downloadFile.cfm?FileID=8482&FileCatID=263&FileName=FT1DR_DE_WIRES-X_1410-B0.pdf&FileContentType=application%2Fpdf
http://www.yaesu.com/downloadFile.cfm?FileID=8482&FileCatID=263&FileName=FT1DR_DE_WIRES-X_1410-B0.pdf&FileContentType=application%2Fpdf

9.4 THE FT2D

9.4.1 CONNECT TO LOCAL NODE USING THE FT2D

1. Turn the DIAL to set VFO A to the frequency of the local node or touch VFO A display to
bring up the numeric keypad (figure 24).

Note. The FT2D allows the entry of the frequency using the keypad via the
touch screen. Just tap VFO A on touch screen.

o 3 GG
w440q175 ON)

EIHI mm

1 2 3

e 4 5 6

\ y § 8 9
... €@ | o | EnT

Tap on the touch
Screen to display
numeric keypad

Figure 24 use the numeric keypad to enter the local node operating frequency

2. Press the to start the WIRES-X to start the connection to the local node.

X flashes on the left side of the frequency display until it finds a node;
4 L
X440.175m

W

UoLi=——
(B L2 s

Feam | 1 on | MODE |

Figure 25 connecting to a local node

When the local node connects the s solid, the node name and city appear on the
bottom part of the screen (figure 26).
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—MWIS Fusion

Figure 26 Connect to local node

Figure 26 shows the FT2D connected to the local node.

The FT2D has now connected to a local node. The procedure above is a brief description on the
step required to connect. You can get more detail on the connection process from Yaesu’s FT2DR
Instruction Manual (WIRES-X Edition) from www.yaesu.com.

Note: The FT2D support digital on VFO A and VFO B, WIiRES-X can be only on VFO A. If

VFO B is active, pressing the key automatically switches to VFO A and it
becomes the active VFO.

During the connection phase and a node is not found, the X will disappear after 30
seconds.
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9.4.2 SUPPLEMENTAL SCREEN INFORMATION OF FT2DR

The presence of this icon \Eﬂi ',: ﬂ@
indicates that the FT2DR is X Option to do a
X 440.175 =

connected to a Node. search for a Node or

HI s Room
Mame of the node that I WB70EV-RPT

the FT2DR is using as a £
gateway to the WIRES X !
Network —MIWIS Fusion

Name of Room that FT2DR
that is connected to (if
this name is flashing — this
Room has been connected
in a previously)

The presence of this lcon
indicates that the FT2DR is
connected to a Room or
Mode,

Figure 26a Screen Information
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9.4.3 CONNECTING TO A NODE OR ROOM ON THE INTERNET USING THE
FT2D

The following is a brief description on how you can connect to a specific node or room using the
FT2DR. You can connect using one of the following ways.

* Selecting an active node or from a list

* Specifying a node or room name

* Selecting the most recently connected node or room
* Use the DTMF ID of the node or room

Searching for node or room from a list using the FT2D

1. On the FT1DR screen, touch the [SEARCH & DIRECT].

12134 A (G0 i 12:34 A
X440.175 = WIRES CATEGORY

HI s

Touch the SEARCH & "\ A
DIRECT to display the k
categorylist

TOUCH ALL

Figure 27 Search & Direct displays Category list
2. The [ALL] see figure 27, this displays the list of active nodes and rooms.

3. Touch the node or room to connect figure 28.

12134 A (6] i
ALL [999]
—AMERICA-LINK-

CQ AMERICA

REDCROSS, “‘19
FLOWER-BZY
ToP. v |

Tap the desire
room to connect

Once the connection is Fi h made the menu list of the
node (room) appears lgure touch to (figure 29).
connect
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&l NEWS STATION

E LOCAL NEWS
‘N INT NEWS

ADD ||| LoG |

Figure 28 Menu list of Room
Note: If the room fails to connect an error message is display briefly and display returns to
the list of node and room.

This completes the process for searching the nodes and rooms list. For further information, refer to
Yaesu'’s FT2DR Instruction Manual (WIRES-X Edition).
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Searching by the node or room name using the FT2D

1. From the local node display touch [SEARCH & DIRECT].

X 440 175 DN WIRES CATEGORY
volL - ) C1;
R €7

WB70OEV-RPT €3

Touch the SEARCH &
DIRECT to dizplay the
categorylist

Figure 29 Searches by Name

2. Touch [SEARCH & DIRECT] on the WIRES CATEGORY screen (figure 30) and the alpha keypad
is displayed. Enter the full or partial name of the room for the search and then touch
[ENT], shown in figure 31.

12:34 A (5 i
[-—miwa ||[E
| | ahcmﬂef 2

aed |l gnil|{ IW_![K\ }
123|||pars tuvm\vrv '*|M\ \
] ] I ) B
Figure Entering
search string, tap ENT

After tapping the [ENT] (figure 31), the searched list appears.

1234 7, (50 i

—MIW [1]

TOP || du || O

Figure 30 Tap the Room to connect

Tap on the room to connect (figure 32). Once the connection is successful, the menu list of
the node (room) you connected to appear.

This completes the process for search for nodes or rooms by name. You can find more information
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from Yaesu’s FT2DR Instruction Manual (WIRES-X Edition).
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Connect to a node or room that you were most recently connected

The node or room that was recently connected too will appear on the bottom of the screen

flashing see figure 33;
12:34 A (0 i
X 440.175 =

HI o
WB7OEV-RPT

—MWIS Fusion

- g

Figure 31 previously connected room

Touch the flashing room to connect and once connected the room stops flashing.
Note: If there is a P of the left side of the room name...turn the DIAL to display the

room that was most recently connected. If the connection is unsuccessful,
an error message appears the room name flashed again.

Specifying the DTMF ID of the node or room to connect

1. While displaying the local touch [SEARCH & DIRECT] ...

123 A LT
X 440.175=

HI o,
WB7OEV-RPT

Touch the SEARCH & e
DIRECT to display the L
categorylist

Figure 32 touch SEARCH & DIRECT to brings category list

This displays the category input screen.
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e
2
C3:
C4:
L5t

Touch SEARCH & DIRECT

Figure 33 Tap SEACH & DIRECT
2. Tap [SEARCH & DIRECT] (figure 35) and the character input screen is displayed,;

124 R LT
[ | ]
|| [lmoe[foer [EX
| flam[ s [Jranol

=

- :wwff'g\{} \l

Figure 34 the character input screen

3. Now touch the [ID] (figure 36) and the following appears;

1234
#214930
) 1]
—-“-4—|||i|| 6 |
1] 7 1] 8 1o 1=
o 1l 1=

Figure 35 Entering the DTMF ID
4. Enter the DTMF ID and touch [ENT] (figure 37).

When the connection is successful, the node or room appears on the bottom of the screen
shown in the following.
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X 440.175
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WB7OEV-RPT

20N\l SEARCH & DIRECT

—MIWIS Fusion

Figure 36 the connected Room
This completes the process for connecting to a room or node. Now you are ready to communicate
with others. While the screen (figure 38) is displayed, show the connected room. You are ready
for to contact anyone connected to the displayed room.
You can find more information in Yaesu’s FT2DR Instruction Manual (WIRES-X Edition).
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9.4.4 TIP: POWER SETTING IN WIRES-X

There was a question the came up during a QSO and that was “How do you change the power
setting while the FT2D is in the WIRES-X mode, without having to leave WIiRES-X?"

The following illustrates how to change the power setting while in WIiRES-X;

There has been some question on how to change the

transmit power of the FT2Dwhile inthe WIRES X mode.
As you can see, you do not see the [F MW] button which
is usually atthe bottom of the screen, as shown below. ..

o BE
- " 440.175 5

L X

WB7OEV-RPT mLEI
%) Fam ] o) ot |
—MIWIS Fusion When in the WIRES X mode the screen appears asshown

| m— onthe left_Itwould appearthat one wouldhave to leave
¥ Digital FT2D the WIRES ¥ mode to change the power and return to the

WIRES X mode in the normal fashion.

There is a method to change the power setting on the
; FT2Dwhile inthe WIRES X mode.
| [
— i — ¢ — e S Prezs the [Vi/M] button and the display changes tothe
dual VFO display and shown inthe next page.
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3} Press the [TXPWR to
change the power. When
completed, press[F MW]to
Return to the previous
SCrEen.

123 ) i
x440.175 gy

HI tinmmmmmm

2} Mo with the [F MW] button available, you can now
Press it to displaythe sub-menu(shown above) to
change the power setting whilestill inthe WIRES X
mode.

1) Press the WM key changethe displayasshown on
hels . the left. The FT2D is still the WIRES X modeand
shownwith X icon in the VFO A. You will alsonotice
you now see the [F MW] button the screen.
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9.5 CONNECTION WIRES-X USING AN FTM 100DR
9.5.1 CONNECTING TO THE LOCAL NODE
Before using WIiRES-X, press (2] to set the communication mode of the operation to DN mode.

Note: Pressthe (2] key several times to cycle to the DN mode (Digital Narrow).

- MY o IIIIHIIJI#I%[II?II% EIIIIIIIII
2

wr [ 440.175E

] TEBS W 5] (= LT Bk m, i

Q'\

Figure 37 DN Mode on the FTM-100

Note 2: Pressing the By key cycles through the communication mode
|
FM=DN=—VW=FM
1. Turn the DIAL to set the operating frequency of the local node.

Note: set FTM 100 to VFO A.

2. Press and hold 2] key for over a second.

A 0 146.180

MY '»H'n; IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

3 X440 1756

Figure 38 X flashes while searching for a node

When the local node is connected the [X] is not flashing and the node and city name
appear on the display on the upper part of the screen, see figure 41.

WBTOEV-RPT Everett

A
@ x 4401758

If this the first time ) ) the transceiver has

been used on Flgure local node is WIRES-X, the node is

connected but the Connected room is unable to
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connect as shown in figure 41; there is no room displays above the frequency, the FTM 100
has not been on WIiRES-X. If the transceiver has been on WIRES-X, the display appears as
shown in the following;

5 m \WB/QEV-RRT, iE Everett

uy =E—MNWIS-FUSIOR

@ % 440 1755

Figure 39 node and flashing room shown

The connected node is displayed and the flashing room is also displayed.

Turn the DIAL to select the room to connect to if there is a list of rooms...a > is displayed
showing which room selected, figure 43.

&% B3 WB7OEV-RPT Everett
m wy  *» —NMWIS-FUSION
0

wn X 440. 175m

Figure 40 Node connected with an indication showing the connected room

These processes are described in detail in the FTM 100DR Instruction Manual (WIRES-X
Edition), available at www.yaesu.com.
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Connecting to a node or room on the Internet using a FTM 100DR

There are several was to connect to node or room, the following briefly describe several was to
connect. This one of those ways;

Searching from the node and room lists

1. Pressthe égﬁ@key over a second to display the category list.

X __ CATEGORY
ALl
- SEARCH & DRECT
& LOCAL MEWS
N NT HEW

Figure 41 Press BAND button to display category list

2. Turn DIAL to select nade ar room the nresc @@ to connect tn

X _ —unuwm 1

- NMWIS-FUSION 20
t

Figure 42 Node or Room selections

When the connection from figure 45 is made, then menu list of room is display as shown in
figure 46.

X —MNWIS-FUSION 20

% EMERGENCY
NEWS STATION
LOCAL MEWS

Figure 43 the connected room from the menu list

Press € to display main screen.

9.5.2 SEARCHING BY NODE OR ROOM NAME
1. Press ZH/button for over a second to display the category list;
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X CATEGORY
ALL
- SEARCH & DIRECT
[® LocaL HEWS
n INT HEW

Figure 44 Category list

DISP )
to select [SEARCH & DIRECT] and press () the character and the input screen

2. Turn
appears;
X SEARCH & DIRECT
[==-=-MNVR [ TEEEETTETT]
5 [ o Jom Jue [ x|

Figure 45 Character input screen

Note: See FTM 100DR Instruction Manual (WIRES-X Edition) for “Inputting
Characters” on page 7.

3. Enter all or part of the user ID or room name, the character you have entered
appears on the screen as shown in figure 48.

DISP )/
4, Press@ﬁrf , to display room list.

X —unw 1

—-NMWIS-FUSION 20

Figure 46 the List of the Rooms found

5. Turn Yto select the node or node you want to connect to;

X —vNwi 1

P --—-NMWIS-FUSION 20

Figure 47 selecting the room

DISP )/
Then press the (RI5E) to connect to the room, (figure 50).

Once you are connected the room that you searched for from the menu list of the rooms is
displayed, (figure 51).

% B3 \WBTOEV-RPT Everett
m WY ——NMWIS-FUSION
Sun X 440. 175m

Figure 48 the screen showing the connected room
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Connecting to the room you have most recently connected

If you previously connected to a room and put the FTM 100DR into the WIRES-X digital mode; the
room appears and flashes on the upper part of the screen.

b B WB/QEV-RRT. v Everett
My =2=—MNWIS- FUSION ==

@ 5 440 175

Figure 49 display shows a previously connected room flashing

DISP |
Press () to connect to the flashing room. Note: Momentarily press the PTT will connect to the
room also.

IF there is > on the left side of the room on the upper part of the screen indicate a presences of

list of previously connected rooms. Turn th Jto display the room you have most recently

connected to.

% B3 WBTOEV-RPT Everetl
wy P —NMWIS-FUSION

@ "X 440 1755

Figure 50 indication of a list of recent rooms
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9.5.3 SPECIFY THE DTMF ID OF THE NODE OR ROOM YOU WANT TO
CONNECT TO

1. Press and hold [#] on the microphone for a
second or more, displays the DTMF input

Creen.

2. Use the numeric keys on the microphone to

enter the DTMF ID (five-digit code).

3. Press [#] on the microphone to connect.

MNote: Press [*] on the microphone to close
the DTMF input screen.

Figure mic
input

Note: You can communicate with the node or room you are connected to by pressing [PTT].

This completes this brief description for the uses on WIRES-X with the FTM 100DR. For further
details on the use of WIiRES-X please refer to Yaesu’s FTM 100DR instruction Manual (WIRES-X
Edition), available on www.yaesu.com.
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9.6 CONNECT WIRES-X USING AN FTM 300DR

Need a radio to complete this section

9.7 CONNECTION WIRES-X USING AN FTM 400DR

Note: before using WIRES-X on the FTM 400DR, press the E momentarily to cycle the
communication mode of on VFO A (figure 55) to DN. This is the recommend mode to operating in
while on WIRES-X. For further details, refer to Yaesu’s FTM 400DR Instruction Manual.

11:00

VFO ",

robeo mode for

RS WIRES X

VFO
| 147.180  rm

LI S S S w——" )
VR (1|

ViIM SQL MUTE SCOPE

Figure Set to DN
9.7.1 CONNECTING THE FTM 400DR IN DIGITAL MODE

1. Turn *@ to the frequency of the local node that you want to connect to on VFO A.

DISP

Figure Using
the DIAL to
adjust the

Frequency

(1]
Note: You can also enter the frequency by pressing E and touch mmm in the function
menu displayed to set the frequency by the numeric keypad.
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2. Press the |E key for over a second, the WIRES-X icon appear on the left side of the
frequency and starts flashing to try to connect to the local node.

440.175

VFO
IL 147.180  em

Vim SQL MUTE @ SCOPE

Figure 51 Connect to the local node

When the local node is connected the “X” is not flashing and the node and city name appears on
the bottom part of the screen.

440.175

i
WBT70EV-RPT EVERETT

‘v

MUTE SCOPE

Figure node connected

successful

Note: There can be several different indications that show how the node is connected, they
are:

=  When the “X" is flashing press the |E key to re-establish the connection to the local node.
If the local node cannot be found, the “X” will disappear in 20 second. Basically letting you

know there not a local to be found or if there is a node, it’s not connecting.

If the local node that you connected to, is a repeater, an “R” appears on the top part of the
WIRES-X icon, see figure 59.
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11:00

1)1 440475

AR

L
WBT7OEV-RPT EVERETT

v

MUTE SCOFE

Figure connected to a

repeater
Note: WIRES-X can only use on VFO A. If you are on VFO B as the operational VFO, press

and hold |Efor over a second and the transceiver to change from VFO B to VFO A
automatically to operate in the WIiRES-X digital mode.
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Connecting to a node or room on the Internet using the FTM 400DR
You can connect to a node or room in several ways:

* Select an active node or room from the list.

* Specify the node or room name.

* Connect to the most recently connected node or room. A previously connected node or
room.

Searching from the node or room list

1. Touch the ¥ on the connection destination screen and the menu list of the local node
appears.

11:00

T

= (ST |

WB7OEV-RPT EVERETT

4

Figure initiating a search
to get the list

2. Turnthe @ or touch the screen to select [ALL];

CATEGORY

Turn the DIAL or Tap ALL

Figure 52 Dial or touch ALL

3. Touching [ALL] brings up a list of active nodes and rooms.

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 61 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



ALL

--—-AMERICA LINK
-—CQAMERIA
-——-MIWIZ-FUSION
--WI| FUSION

WORLDWIDE-WIRES

Figure 53 list of active nodes and rooms

4. Turn the DAIL or touch the screen to select the desire node or room to connect to.

ALL

——-AMERICA LINK
--—-CQAMERIA
—MIWIZ-FUSIOfg
-—-WI FUSION
WORLDWIDE-‘-J‘U”IR

Turn the DIAL  or Tap on desired Room to connect

Figure 54 select the node or room from list

11:00
b

v

—MIWIS-FUSION

ViIM sSQL | MUTE

Figure room connected

SUCCESSfUHy the node or room name
connection is successfully

The connection starts and
flashes briefly, when the
established the name of the node or room appears.
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9.7.2 SEARCHING BY NODE OR ROOM NAME USING THE FTM 400DR

1. Touch ¥ on the connection destination screen, the category list on the transceiver
appears.

|21 440.175

voo___ 0 0 0
A i m A a B 4 i s i a4 i a X

i

WB7OEV-RPT

Figure getting the category
list
2. Tap on [SEARCH & DIRECT] and the character input screen show up.

CATEGORY

SEARCH & DIRECT

Figure 55 tap on the SEARCH & DIRECT to display the character input screen
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3. Touch the character keys to enter a partial or the entire node or room name for find, e.g.
figure 67.

SEARCH & DIRECT

v
Iy

|
H T

[

Figure input screen
4. After entering the node or room name, touch [ENT} to start the connection. If the

connection name is a partial matching name is found, they will be listed.

SEARCH & DIRECT

Figure touch ENT
to start search

Note: if there’s in no nodes or a room matching what has been entered, “No Matches”
appears on the screen and input screen remains.

e |If name of the node or room that’s been entered is found. The transceiver initiates
the connection to the node or room.

* The screen displays all results for a partial node or room name as a list.

* On the room columns in the search results the number of node in a rooms are
shown on the right of the room name.
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5. Turn “’@ or touch the screen to select the node or room to connect to.

ALL

—AMERICA LINK
—CQAMERIA
——MIWIZ-FUSIOfg
—WI FUSION

WORLDWIDE-V\ﬂR "

Turn the DIAL  or Tap on desired Room to connect

Figure 56 start connection

6. Touch the selected room to connect to.

The connection starts and the room name flashes briefly. When the connection is made,
the name of the room is displayed shown in figure 64.

Connecting to the node of room you have most recently connected using FTM 400DR

If the node or room is one that you have connected to in the past, the name of the last connected
room is displayed in grey at the bottom of the screen. You can touch the room name or press the
[PTT] to initiate to restart the connection. Upon successful connection the room name turns to
white.

Specifying the DTMF ID of the desired node or room
1. Press and hold the “#” on the microphone. The DTMF input screen appears

2. Enter the DTMF ID e.g. 21493.
3. Momentary press the “#” on the microphone. The connection initiated.

This is not the complete process for using the WIRES-X digital mode, there are more details in
Yaesu’s FTM 400DR Instruction Manual (WIRES-X Edition), available from www.yaesu.com.
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9.8 THE FT-991

9.8.1 CONNECTING TO A LOCAL NODE IN DIGITAL NODE ON THE FT-991
On the FT-991, in order to use WIRES-X, set the communication (modulation mode) to C4FM. Use

the following process to set the FT-991 to digital.

1. Set the communication mode to C4FM.
After pressing the MODE button, touch “C4FM”, then press the MODE Button again.

16:30

" 440.17500

CLAR 0 Hz

LSB UsSB

CW-LSB CW-USB

RTTY-LSB RTTY-USB

DATA-LSB DATA-USB

Figure 57 press MODE button, touch “C4FM”, then the MODE Button again

2. Tune to the frequency of the local node to connect to.

3. Press the button.
4. Touch [X].

16:30

440 17500

DIGITAL

DIGITAL

Figure 58 The FT-991 automatically switches to transmit mode and “X” and WIRES-X icon flashes.

When the local node is found “X” stopped flashing and the node name and city appears,

figure 72.
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16:30

1" 440.17500"

CLAR OHz

|VVB?DEV—RPT EVERETTl

-

SEARCH
&

FAVORITE ALL

Node Name
And City

Figure 59 FT-991 connected to node

DIRECT

There are a several items to note:

* While “X” is flashing, you can briefly press the [ X] to reconnect to the local node
that was previously connected.

e Again while the “X” is flashing, press and hold [ X] for a second or better to cancel
the connect operation.
*  When alocal node cannot be found, the WIiRES-X icon will disappear in 20 seconds

* When the local node is found and is on a repeater, WIiRES-X icons appears with a [R]
on it right.
Depending on the connection status, the screen with show one of four displays.
1. Connect to a local node, but not able to connect to the nodes or rooms (no previously

connected rooms or node).

16:30

‘1" 440.17500"

CLAR OHz

FAVORITE

Figure no nodes or
rooms connected

2. Connected to local node, but unable to connect to internet node or room (previously
connected internet node or room).
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1" 440.17500"

CLAR OHz

FAVORITE  ALL

Figure previously

connected room

3. Connected to the local node, successfully connected to an Internet node or room (the
Internet node or room is the same as the one previously used).

1" 440.17500"

i OHz

Figure Room connected
successfully

4. Connected to the local node, successfully connected to an Internet node or room (the
Internet node or room is different from the one previously used).

16:30

e 440.17500"

R OHz

WB70EV-RPT EVERETT

SEARCH
&

FAVORITE ALL ko

Figure previously
connected room

Connecting to a node or room on the internet using FT-991
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9.8.2 SEARCHING FROM THE NODE OR ROOM LIST

1. When the FT-991 is connected to a local not, touch [ALL] to start the search. “Waiting”
momentarily flashes on the display and a list of active nodes and room are displayed.

1 440.17500" 1 440.17500

—#MERIL.A—LINJ\
WORLDWIDE-WIRES

CLAR 0OHz

KHEVM-ND

Figure 60 touching [ALL] displays the rooms and nodes list

* The rooms are displayed first and then the nodes are listed.

* On the display, rooms are displayed with the number on nodes that are connected.
Nodes are displayed without a numbers. That how to tell the difference between
nodes and rooms displayed in the list.

2. Turn the “MULTI” knob or touch the screen to select room or node to connect to.

440.17500

—AﬂEPIi AL
—HN'L‘II’IS—FLISDH
ALABAMA-LINK >

{ Tnuohthe desire room
WORLDWIDE-WIRES or node to select.
KHEVILND ;

Use the MULTI knobtc
Select the room or node
to connect to.

“-BELECT

T:}ud{ﬂ)Pt:}gEt to the
topofthelist |

Figure 61 navigation of rooms and nodes list

Note: Touch [TOP] jumps to the top of the list.

9.8.3 SEARCH BY NODE OR ROOM NAME USING THE FT-991

1. When the FT-991 is connected to a local node, touch [SEARCH & DIRECT], the alphabetic
keyboard is displayed.
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16:30

1 440.17500" .+ 440.17500"

CLAR OHz

Figure 62 touch here to display alpha keyboard

2. On the alpha keyboard enter all or part of the room ID to search for, e.g. “---MNW”, then
touch [ENT].

1 440.1750 *

SEARCH&DIRECT

—MNWIS-FLISHON

Figure 63 results of the search is a single room

Note:
* If there are no rooms or node matching the entered name, “No Data”
briefly appears and the screen returns to the [SEARCH & DIRECT] screen

ready for another search.
* Now if the name entered is found, the FT-991 connects to the room

immediately.
* The screen displays the room list search results followed by the node also

found.
* The room displayed on the list also shows the number of nodes that are

currently connected to room.

3. Turn the MULTI knob or tap the screen to select the room that you want to connect to then
touch [SELECT].
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1 440.17500 *

SEARCH & DIRECT

—MNWIS-FUSIHOMN

']'spthe desire room
or node to select.

Use the MULTI knobto
Select the room or node
to connect to.

T:}uc'htn_l::nnnect

Figure 64 selecting the room and connecting

Once the connection is successful, “Connected” is briefly displayed on the screen and then changes
to show the information of the room.

16:30

- 440.17500 "

CLAR OHz

--—--MNWI5-FUSION

SEARCH
&

FAVORITE ALL

ANEELE

Figure Connected room
e.g. MNWis
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9.8.4 RECONNECTING TO THE MOST RECENTLY CONNECTED ROOM OR
NODE

In a Room or Node was previously connected to, it appears and flashes at the bottom of the screen
when the FT-991 is set back into the WIRES-X mode.

440.17500 "

CLAR 0 Hz

bDcs l":H—D

Figure 65 switch to WIiRES-X showing previously connect room

Touch the flashing room to reconnect, once it is connected it, the Room ID and information
appears, see figure 84.

16:20

440.17500 °

CLAR 0 Hz

16:30

440.17500 "

0 Hz

—MNWIS-FUSION

FAVORITE ALL

TOUCH to reconnect

The connected Room with number of nodes
connected,

Figure 66 connecting to a previous room or node
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9.8.5 SPECIFYING THE DTMF ID OF THE ROOM OR NODE TO CONNECT
TO

1. When the FT-991is connected to a local node touch [SEARCH & DIRECT], the numeric
keypad is displayed.

15 3IJ

* 440.1 7500

Figure 67 Touch SEARCH & DIRECT to present the numeric keypad

Note: If the alpha keypad appears instead, touch the [ID] to switch to the numeric keypad.

Figure An alternate method
to display numeric keypad
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2. Enter the DTMF ID (Room or Node number) via the numeric keypad and then touch [ENT].

16:30

n 440.17500

#21498

2

5
8
0

Figure after
entering the ID
press ENT

The local node connects with the DTMF ID entered. Once the connection is made,
“Connected” is briefly displayed followed by the ID of the Room that’s connect to.

16:30

440.17500 *

GLAR 0 Hz

——MNWI5-FUSION

FAVORITE ALL

&
CRECT

Figure the connected room

9.8.6 DISCONNECTING FROM A NODE OR ROOM ON THE FT-991

To disconnect from a room or node, touch [DISCNCT]. If the disconnect is successful, “Not
Connected” briefly appears on the display and the screen return to the node connection
screen.
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Tap the DISCHNCT to disgonnect
from a room or node

Figure 68 room or node disconnected

This concludes the process for using the FT-991 in the WiRES-X digital mode. This section for
the FT-991 does not cover all the option for utilizing WIRES-X; refer to Yaesu’s FT-991
Instruction Manual (WIRES-X Edition) for more information.

9.8.7 SUMMARY

The preceding processes for the FT1D, FT1XD, FT2D, FTM 400D, FTM 3200D and FT-991 are by no
means complete. These processes are intended to give you a brief description on how to get
started with WIiRES-X. Yaesu has produced WIRES-X manual for each model of the Fusion Radios
with more information specific to each radio. You can find the manual for each Fusion Radio at
WwWw.yaesu.com.
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9.9 ROOM DISCONNECT FOR THE VARIOUS YAESU C4FM
RADIOS

The FT-991 has an easy method to disconnect from a room or node with in the WiRES-X digital
mode; touch the [DISCNCT] button. The FT1D, FT1XD, FT2D and FTM-400DR have a different mode
for disconnecting from a room or node, while in WiRES-X mode. The following is a brief description
on disconnecting by radio model.

9.9.1 FT1D AND FT1XD DISCONNECT

Press and hold the BAND button
until Room or Node disconnects

Figure 69 FT1D and FT1XD Disconnect method

9.9.2 FT2D DISCONNECT

Press and hold the BAND button
until Room or Node disconnects

Figure 70 FT2D Disconnect methods

9.9.3 FTM-100 AND FTM-400 DISCONNECT

Press and hold the * button
until Room or Node
disconnects.

NOTE: Do not press PTT

Figure 71 FTM-100/400DR Disconnect method

NOTE: In order to disconnect from a room or node while in WIRES-X digital mode...the room or
node must be inactive, i.e. no transmission must be going on.
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9.10 SUMMARY

The preceding processes for the FT1D, FT1XD, FT2D, FTM 400D, FTM 3200D and FT-991 are by no
means complete. These processes are intended to give you a brief description on how to get
started with WIRES-X. Yaesu has produced WIiRES-X manuals for each model of the Fusion Radios
with more information specific to each radio. You can find the manuals for each Fusion Radio at
www.yaesu.com.
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10

HOW TO SET UP A WIRES-X NODE (WB70EV STYLE)

In the section, we will cover how to set up a WIRES-X node. This is this author’s interpretation on
how to step a node, others may have better techniques for setting one up.

Let’s ask the question...what is a node? Well, as described in the section’s “Local Node” of this
document, “The Local Node is a personal Amateur Radio Station (usually a base station) operating
on a VHF/UHF simplex frequency, linked to a PC that’s connected the internet”.

Okay, let’s get started. First we need to gather up some items that make up a node. We need the
following;

A radio that support C4FM preferably a Yaesu FTM 100

Let start with the radio, first of all one must be a licensed Amateur Radio Operator,
because the radio require, operates on the Amateur Radio band of 2 meters or 70
centimeters. The radio must support the C4FM digital mode developed by Yaesu for
the Amateur Radio Community. This radio interfaces to Yaesu's HRI-200. The radio
of choice for our setup will be the FTM 100D. It is assumed along with the FTM 100
you also have the appropriate antenna setup along with all the other gear required
to operate an Amateur Radio Station.

An Yaesu HRI-200 WIRES-X interface

The Yaesu WIRES-X HRI-200 enables Internet to RF communications that expands
the range of amateur radio using internet enabled Voice-over-IP technology. The
amateur node station connects to the Internet and Interfaces to the WIRES-X
Network. HRI-200 unit allows an Amateur Radio Base Station to communicate using
VoIP over long distances reliably with ease to other WiRES-X node. The HRI-200 is
part of our connection to the Internet.

PC that runs Microsoft’s Windows 7 or Windows 10

This is a dedicated computer that links the HRI 200 and the Amateur Radio to the Internet.
This computer runs the WIiRES-X PC software that communicates with the Internet. The PC
used in this configuration is the PIPO X8 Tablet Computer. The configuration is;

= OS: Windows 10 with Bing + Android 4.4 KitKat Dual Boot System

=  CPU: Intel Z3736F Quad Core

= 2GB DDR3L RAM + 32GB eMMC Bluetooth/WiFi/HDMI

= 7inch 1280 x 800 pixels’ touch screen Package:1 x PIPO X8,1 x DC Charger

=  P|PO X8 is a tablet pc, Windows 10 OS and Android OS.
This is an inexpensive computer that’s able to run the WIREX software.

Yaesu WIRES-X PC Software (currently version 1.120).

Access to the Internet
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The following are the requirements for the Internet connections.
* ADSL 8 Mbps of faster (high-speed connection recommended)
* Global IP address (dynamic or static address)

= Aunique IP address is necessary for each WIiRES-X node

= All of the following 6 UDP (user datagram protocol) port must be open
(connectable)

=  Port 46100, 46110, 46112, 46114, 46120 and 46122
A Router capable of port forwarding i.e. Actiontec FIOS MI424WR
When using a router a network address and port translation (NAPT) is necessary

= One of the TCP ports must be connectable, for using the remote control function
=  Port 46190
These are the basic components that make up the WIRES-X node.

First of all, | will start with the PC...in my case | chose the PIPO X8 Tablet PC. The reason for this, it
is an inexpensive PC that can to be dedicated to WIRES-X with enough resources for support. The
PIPO PC also comes with Windows 10 Home Edition.

What | mean by dedicated, the only program that’s on it is Yaesu’s WIiRES-X PC Software, no game,
no word. The PIPO only purpose is to run WIiRES-X. If you need to run something else on this
computer...don't.

10.1 PC PREPARATION
Now let’s prepare the PC for WIRES-X support.

1. If you have done so...update the pc with the latest Window 10 software and patches.
2. Uninstall all unnecessary programs from the PC (Bloatware).

Note: use the Apps and Features to un-install programs such as;
Skype
Microsoft Office Offers
Any program that not necessary to support the PC.
3. Optimize the PC by doing the following;

Limit the number of programs to run at start up.

To check programs that run a startup do the following;

a) E key + R opens the following windows dialog;

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 79 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



= Run *

=] Type the name of a program, folder, document, or internet
L= resource, and Windows will open it for you.

Open: || vl

Ok Cancel Browse...

Figure 72 command dialog

b) Type “taskmgr” in the Open dialog box.

= Run X

=7 Typethe name of a program, folder, document, or Internet
L= resource, and Windows will open it for you.

Qpen: ’]

Cancel Browse...

Figure 73 Enter "taskmgr" to start the Task Manager

c) Click on “OK” and the task manager dialog is displayed.

7 Task Manager - O X
File Options View
Processes Pedormance App history Startup Users Details  Services
15% 445 2% 0%
Mame CPU Memary Disk MNetwork
8] Windows Shell Experiznce Host 38%  287MB OME/s 0Mbps ]
w1 Windows Explarer 3.3% 216 MB 0 MB/s O Mbps.
R Snipping Tool 20% 3.2MB OMB/s  OMbps
15 Task Manager 1.9% 10.5MB 0 MB/s 0 Mbps.
[ Desktop Window Manager 1.6% 30.5MB O MB/s 0 Mbps
i@ Touch Keyboard and Handwriti... 0.3% 1.0MB 0MB/s O Mbps
[ System and compressed memory 0.6% 4.1 MB 0.1 MB/s 0 Mbps 15
“) Fewer details End task

Figure 74 the Task Manager
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Click on the Startup Tab ... the following startup programs list is
displayed.

Task Manager = a b4
File Options View

Processes Performance App history Startup Users Details Services

time: 5.6 seconds

] Intel DPTF LPM Service Help.. Intel Corporation Enabled Low
#& Microsoft OneDrive Microsoft Corporation Enabled High
] Tvnserver Enabled Not measured

Fewer details

Figure 75 The "Startup" Tab

d) Check to see which programs can be disabled at startup, for example “Microsoft
OneDrive”. This program is not necessary for support this PC; we are not going
ever use OneDrive to store data. Highlight Microsoft OneDrive and click
Disable. The next time Windows restarts, Microsoft OneDrive support will not
startup, thus not utilizing any resources.

Turn off Cortana

Settings

Open Cortana; click the Notebook icon in
its left-hand options pane, then select
Settings from the list. A bunch of options
will appear. You'll want to slide “Cortana
can give you suggestions, ideas, reminders,
alerts and more” to off, which disables the
assistant on the PC and removes all locally Device search history e
stored data she knows about you. Also
turn off “Device search history” and turn
off “Search online and include web

r EEUITS”. Sea and include web results

Figure Cortana
Settings
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10.1.1 TURN OFF VISUAL EFFECTS

a. Press E Key + X combination to see the following menu. Select “System”.

Programs and Festures
Mokbilty Center

Power Qptions

Event Viewes

Systern

Devce P_.ﬁar'.an_}l_-r

Metwork Connechang

Drisk Management

Figure 76 Select "System"
b. Inthe System window, in the left pane, click on “Advanced system settings”.

= Systemn
t 8 % Control Panel * System and Secunty * System
Control Panel Home ; A .
View basic information about your comy
Device M et
& Device Manager Windows edition
G Remote settings

Windows 10 Home

G Syshem profectioh © 2015 Microsoft Corporation. All rights reserved
9 Advanced system settings
System
Manufacturer: PPO
Model X8

Figure 77 select Advanced settings

c. Inthe System Properties window, pick “Settings” for Performance

System Properties X
Computar Nama Hardware Advanced System Protection Remote

You mustbe logged on as an Administiator fo make most of these changes
Pedomance

Vigual efacts, processor scheduling. memaory usage. and virual mamaony

;

d. In the Performance Options window, you will see 3 options:
i. Let Windows choose what'’s best for my computer
ii. Adjust for best appearance
iii. Adjust for best performance.

Usar Profiles

Desktop setings related 1o your sign-in

Figure 78 click on Settings

In this case click “Custom” and turn everything off, uncheck all. Click [OK] to
close all dialog boxes.
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Perfarmance Options >
Wisual Effects  Advanced Data Execution Prevention

Select the settings you want to use for the appearance and
performance of Windows on this computer,

(O Let Windows choose what's best for my computer
() Adjust for best appearance

() Adjust for best performance

@ Custom:

(] Animate controls and elements inside windows
[ ] Animate windows when minmizing and maxmizing
[] Animations in the taskbar

Enable Peek

[] Fade or slide menus into view

[ Fade or slide ToolTips into view

[]Fade out menu items after clicking

[] save taskbar thumbnail previews

I:| Show shadows under mouse pointer

[] Show shadows under windows

(] Show thumbnails instead of icons

[ ] Show translucent selection rectangle

[] show window contents while dragaging

|:| Slide open combo boxes

[] smooth edges of screen fonts

] smooth-scroll list boxes

[#] Use drop shadows for icon labels on the desktop

(o] oo

Figure 79 The Performance option dialog

Turning all visual effect off on the WIRES-X PC frees up resource which allow for it to be
remotely administered without affecting the WIRES-X software. When remotely
administered, the PC does not have sent all the visual effect back to the remote computer.

10.1.2 DISABLE THE PIPO WIFI ADAPTER AND ENABLING THE ETHERNET ADAPTER

The PIPO X8 Tablet PC has a WIFI Adapter that is used as the primary interface to the
Internet. WIFI will work for WIiRES-X, but use it with care. WIFl is susceptible to
interference from Microwave Oven, Cordless Phones, etc. So at times whenever the WiRES-
X fails and you are using WIFI to connect to the Internet, check to see if someone is using
the phone. If you are going to use WIFI, skip this section. In this particular configuration of
WIRES-X, we are disabling the WIFI Adapter and enabling the on-board Ethernet adapter.

The following shows how to disable the WIFI the on-board adapter and enable the Ethernet
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adapter.
1. E key + R opens the following windows dialog;

X

Type the name of a program, folder, document, or Internet
resource, and Windews will open it for you.

|

Cancel Browse...

Figure Command
Dialog

2. Type control panel in the Open dialog then click “OK”.

A et E::l
¥ = -.\I 3 ; .
-y @

Figure The Control
Dialog

3. Click on “Network and Internet” and ...

Figure Select Network
and Internet
4. Click on “Network and Sharing Center” and this display...”

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 84 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



B} Metwork and Sharing Center
« + & > Control Panel > Network and intemet > Network and Sharing Center

View your basic network information and set up connec

Control Panel Home

View your active networks

jessica_24 Access type:

HomeGroup:
Private netwark

Connections:

Change your networking settings
QW Setupanew

Set up a broadband, dial-up. or VPN connection; or sel up a rg

W Trouble

Diagnose and repair network problems, or get troubleshooting

Figure 80 Select Change adapter settings

5. Click on “Change adapter settings” and ...

% Hetwork Connections

Figure Adapter Options
for WiFi

Right-click on the Wi-Fi adapter and a dialog display and click on “disable”. The dialog
disappears, then highlight “Ethernet 2”, right-click and a dialog appears and click
“enable”.

% Network Connections

Figure Adapter Option of
Ethernet 2

6. Close all windows, the PIPO X8 Tablet PC is ready to be connected the Internet using a
standard Ethernet cable.
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10.1.3 ASSIGN A STATICIP TO THE WIRES-X PC

The next item to do for the WIiRES-X PC is assign a static IP. By default the PC is set to DHCP
in which the network router assigned an IP address to the PC. A new address may be
assigned to the PC it starts up. If a new IP address is assigned automatically to the node PC,
the address may be different from the one specified on the router. This action disables
communication with the WIiRES-X Server. Because the ports that required by the WIRES-X
software are assigned to a specific IP on the router. That is the reason for assigning a
specific IP on the PC. The following show how to assign a static IP on the PC. The following
is the process for setting a static IP on the WiIRES-X PC.

Setting an IP Address on the PC

1. Ekey + R opens the following windows dialog;

Run s

7 Typethe name of 3 program, folder, document, or Internet
resource, and Windews will open it for you.

| ]

Cancel Browse...

Figure Command
Dialog

2. Type control panel in the Open dialog then click “OK”.

Figure 81 Control Panel Window

3. Click on “Network and Internet” and ...

& Metwark and Intermet - n] x

- = 4 '8 + Control Panel + Metwark and Internet w b Search Contral Pane Ji]

| Panel Homi
it il Hotne ML Network and Sharing Center
i e T Snd s | €

¥ v
.4 Hnl' )

Connectto anetwork | View netwark computers and device
System and Secur ty o

» Network and Internet

Hardveare and Sound

Programs
User Accourts

Appearance and
Personalization

Figure 82 Select Network and Internet
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4. Click on “Network and Sharing Center” and this display...

£ Metwork and Sharing Center
«~ T & > Control Panel * Network and Internet » Network and Sharing Center
. View your basic network information and set up connec
Control Panel Home

View your active networks
Change adapter settings
Access type:
HomeGroup:

Connections:

Change advanced sharing jessica_24
settings Private network

Change your networking settings

s Set up a new connection or network
-

Set up a broadband, dial-up, or VPN connection; or set up a re

W Troubleshool p
-

roblems

Diagnose and repair network problems, or get troubleshooting

Figure 83 Select Change adapter settings
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5. Click on “Change adapter settings” and

~ & > Control Panel * Network and Internet

.| % Metwork Connections

il Realtek F

* Network Connections 2

Figure 84 Highlight Ethernet 2

6. Double-click on “Ethernet 2” to get the status panel.

U Ethemet 2 Status X

Intermet

Ho network access
Enabled

4 days 20:12:25
100.0 Mops

Activity
Sent l.,e Fecatved

Bytes 0,945,674

Gonen | o

Close

Figure 85 Ethernet 2 status

7. Click to the “details” button and the Network Connection Details panel appears
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Meterork Connection Details X

MNetwork Connection Details

Propetty WValus

Connectior-specific DNS 5. home

Description DM36214 LUSE To Fast Ethemet Adapter(ihM
Phyysical Address 00-60-6E-AS-EC-AD

DHCP Enabled Yas

IPvd Address 192.168.1.11

IPv4 Subnat Mask 255.255.255.0

Lease Obisined Thursday. June 9 2016 3.06:23 P
Leass Expires ‘Wednesday. June 15, 2016 3-07.53 AM
1P Detault Gateweny 192.166.1.1

IPv4 DHCP Server 19216811

IPv4 DNS Server 19216811

P4 'WINS Servar

NetBIOS over Tepip Ensbl . “Yes

Link-local IPvE Addrass 1809592 3b560.c142.ddad%8
1P Detault Gateway

IPvE DNS Server

< >

Close

Figure 86 Network Connection Details

8. Write down the “IPv4 Address”, “IPv4 Subnet Mask” and the “IPv4 Default Gateway”
address and click on “Close” and the “Ethernet 2 Status” panel reappears.

9. Click on “Properties”.

10. The networking panel appears....

J Ethemet? Properties X

Metwatking

Conrect using:

5P DMEB214 USB To Fast Elhernet AdapterKMDF) #2
This connection uses the lollowing items:

(vl &3 Client for Microsoft Netweiks ”
¥l "B File and Printer Sharing for Microselt Networks

¥ T 005 Packet Scheduler

B e ol Verson S TGPV

W] 4 Link-Layer Topology Discovery Mapper 140 Drives

[ s Microsolt Netwaoik Adapter Miltiplesor Protocol

W s Microsolt LLDP Protocol Driver v
| < >
Install.. Uininztal Propeities
Desciiption

Transmizsion Contial Protocol/Intemnet Pratacal. The default
wide aiea network pratocol that provides communicalion
acinss diverse interconnected networks.

0K Cancel

Figure 87 Highlight IPv4

11. Highlight “Internet Protocol Version 4 (TCP/IP)” then click [Properties] again and the
Internet protocol property setting box is displayed.
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Internet Protocol Version 4 (TCP/IPwA) Properties X
Gereral

You can get 1P settings assigned automatically if your network: supports
this capabiity, Otherwise, you need to ask your network administrator
For the appropriate IP settings,

() Obtain an [P address automaticaky

(@?e the following TP address:
address:

Subnet mask:

Default gateway: [192.068. 1 .1 |

Obtain maticaly

(@) Use the following DNS server addresses:
Preferred DHS server: [

Alternate DNS server:

[[Jalidate settings upon exit R

o[ conce
Figure 88 IPv4 Properties

12. Select “Use the following IP address”

13. Enter the IP address that was written down (step 8), e.g. 192.168.1.11

14. Enter “255.255.255.0 as the sub-net mask address

15. Enter the IP address of the Default gateway; use the one recorded in step 8,
192.168.1.1, the router’s IP.

16. Enter the “Preferred DNS server” address; in this case we are going to use the Google
DNS server address of “8.8.8.8".

17. Enter the “Alternate DNS server” address, in this case we are going to use the Google
DNS server address of “8.8.8.4” The end results appear as follows;

Intermet Protocal Version 4 {TCP/IPwd) Properties x
General

You can get 1P settings assigned automatically # your network suppaorts
this capability, Otherwise, you need to ask your netwark administrator
Far the appropriate IP settings.

() Oitain an 1P address sutomatically
(®) Use the Following IP address:

IP address: [12.188. 1 .11 ]

Subnet mask: [255 .255 . 285 . 0 |

Default gateway: LIE8. 1 L1 |
btain DNS server address a Ay

{®) Use the Following DNS server addresses:

Preferred DNS server: |8 .8 .8 .8 |

Alternate DNS server: [ .8 .8 .4 |

[ vslidate settings upon exit R

o

Figure 89 enter the new IP properties

18. Click “OK” and [Close] for each of the dialog panel that was previously opened.

This completes the optimizing of the WIRES-X PC. There are other things that can be done to
prepare the WIiRES-X PC. There are a couple of documents located on the Internet that give you
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information for setting up the WIiRES-X PC for 7x24 operations. The documents are located on
www.hamoperater.com. These are “How to setup Windows 7 for 24x7x365 remote access” and
“How to setup Windows 10 for 24x7x365 remote access” on the WIRES-X Node Information.

You can now install the WiRES-X Software on the PC that you prepared. It is recommended that
you install the latest version of the WIRES-X Software. The latest WIiRES-X software is located at
Yaesu's Website yaesu.com. Also download the latest “WIRES-X Connection Kit HRI-200 Instruction
Manual”.
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10.1.4 INTERNET CONNECTION (PORT FORWARDING) SPECIFICALLY
RELATED TO ACTIONTEC FIOS ROUTER
The WIRES-X server communicates with the WIiRES-X PC via specified ports (46100, 46110, 46112,
46114, 46120 and 46122). When using the router to connect the WIiRES-X PC to the Internet, the

UDP port goes through the router as well; communication using these ports is prohibited on the
router as a default. We have to be sure the UDP ports are open for WIiRES-X traffic.

For this exercise and my configuration, | have an Actiontec MI424WR for Frontier FiOS internet and
the following shows how | set up port forwarding for WIiRES-X. Among UPnP-compatible models,
there may be some models whose port cannot open correctly and those whose UPnP functions
have been turned OFF initially for security reasons.

1. Log onto the router and check to see if UPnP is enabled. If not enable it,

Universal Plug and Play

& Unrversal Plug and May provides the ability for the router to have new UPRP supported devices connected without having
ta reconfigure ar reboot the router

o Allgw Other Network Users to Control Wireless Broadband Router’s Network Features
Enable Automatic Cleanup of Old Unused UPnP Services

| Aooly |
Figure 90 UPnP panel
The preceding shows that the UPnP is checked do not check anything else.
2. Assign the Port Forwarding Rule to the IP address that is assigned to the WiRES-X PC IP.

After logging onto the router, click on Port

g FLer Sxaniy Forwarding and the port assignment menu
Your Rowter is Ready f dppears
o atdmat Accae PP

q Broadband Connection

Ethemet Stabus: eeied

Connection Types DHEP

P Address) E0L4E. 167,39

IPwi Address: /

Creafe new port lonwanding nele:

B bt s Rorwad b et e e T ey e re—

Figure 91 Selecting Port Forwarding
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Click on the pull-down and select

“specify IP", \
Create imew port fo malﬂillq‘}r‘

1P Address forward Bo or select from meenu ¥ Apphc ation 1o forward ¥

| Add | Reset | Cancel [ Advanced >> |

Click on pull-down in this dialog
And select “Custom Ports”.

Create new port forwarding rule: \
Specly IP -

Apphe ation 1o Tofward v

Click on pull-down in this dialog

And select “Custom Ports S

Creale new port fornwarding rule;

Specty P B
L Custom Pty TCP * | 65535

Click on pull-down in this dialog
And select “UDP".

Create new port forearding rule:

Spacily IP v

Cesiom Podis ¥ UGOe # B5535

Input the IP of the WIRES X PC and input the port to forward, e.g. 46100

Create new port fahwarding rule: /
"
Crrpiom Poaty

Specty IF
Uo# 45100
a2 168.1.11 = =

“sd [ neset W Cancel [ Advarced >> |

b

T~

Then Click on “ADD". After successfully adding the port, repeat the
preceding for ports, 46110, 46112, 46114, 46120, 46122 and 47000.

When all ports have been assigned to the WIiRES-X PC check the Network Status of the router to
verify that the required ports added, log out. This is a brief description for Port Forwarding on the
Actiontec.

This completes the Port Forwarding for WIRES-X. Refer to Yaesu’s WIRES-X Connection Kit HRI-200

Instruction Manual available from www.yaesu.com.
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10.2  PREPPING THE RADIO (FTM-100)

We prepared the computer and the router; now let’s prepare the FTM 100DR. The FTM-100DR has
to be to WIiRES-X mode, to become a node radio

The following is the process for setting the FTM-100DR as a node radio for WiIiRES-X.

1. Press and hold for over a second to turn OFF the FTM-100DR if it is on.

Figure turn off
FTM-100

2. While pressing @and & simultaneously, press and hold thefor over a second to
turn ON the FTM-100DR. This sets the FTM-100DR to WIRES-X node radio. To set the FTM-
100DR back to a normal, follow steps 1 and 2.

Figure set to WiRES-X
mode
Note: Pressing and holding the (#%for over a second to hide all displays on the screen (the

mode display and status indicator also are turn off). Press the @key again to turn

hidden display back on. Pressing (8% each time switched the sub-band display:
clock->power supply voltage->frequency.
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10.3 PREPARING THE HRI-200

Take the HRI-200 out of the box and side it aside. There not much to do to the HRI 200 until we
connect it to the FTM-100DR and the WIRES PC. Once the HRI-200 is connected we can check to
see if the firmware is up to dated.

10.4 CONNECTINGIT ALL UP
Let’s hook it up now that everything ready to connect up into a Local Node.
Complete the following to make a local node.
1. Find a suitable location to set up your node. Hopefully, away from your normal Amateur
Radio operating location. But not so far away to be inaccessible, there are some things you
may have to do to optimize the local node.

2. Set up the FTM-100DR in it permanent location with the proper antenna.

3. Connect the HRI-200 to the FTM-100DR using the 10-pin to 10 pin connector cable.

HRI-200

RADSD T RADRG 1

<0 O
[ |

[O):

B

10 PIN PLUG 10 PINPLUG

Mini-DIN digital cable
[Suppliedwith HRI-200

Figure 92 the FTM-100 to HRI-200 connection
Note: Yaesu provides two cables to connect the radio to the HRI-200, a 10 pinto 6
pin and a 10 pin to 10 pin. Plugged one end of the 10 pin cable into Radio 1

of the HRI-200; the other end of the 10 pin cable into the back of the FTM-
100DR.
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4. Now connect the HRI-200 to the one of the PIPO X8 USB port with the USB Type A to Type
B cable (supplied with the HRI-200).

HRI-200 PIPO X& Tablet PC

10 FIN PLUG

USE cable
[supplied with HRI-200

Mini-DIN digital fram HRI 200
To the FTM-100DR.

Figure 93 The HRI-200 to PC connection

Note: Yaesu supplies a couple ferrite cores that can be put around the USB cable at both
ends of the cable. It is advised that you use these ferrite cores on the cable. If you
did not have of these cores provided Yaesu, you can find the cores at any Electronic
Supply.
5. Next connect a Category 5 cable from the PIPO X8 Tablet PC to your Internet router.

ACTIONTEC MI4Z4WR

FIPO/XE Tablet PC

Type A {_
plug =
Ethernet cable fromthe PIPO X2 Table
PC to the Actiontec Router

Figure 94 The PC to Router connection

Ethernet cdble to the
ISP conngction

Finally to the Internet Service Provider

This is a local node hardware setup.
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Figure 95 The WIRES-X Local Node

This is what the hardware setup looks like after everything is connected. Your setup will look a
little different depending on what you use for your setup.
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10.5 WIRES-X SOFTWARE
10.5.1 INSTALL THE WIRES-X SOFTWARE

Now that we have all the hardware connected at ready to go...we can now install the software that
runs WIRES-X. Follow the steps to install the software on the PC.

1. If you have registered to get WIiRES-X node ID, go to
www.yaesu.com/jp/en/wires-x/index.php to register.
a. Click “New Member Registration”
b. Enter your email address and submit it. You will promptly receive and email with an
address for the website to complete the membership registration.
c. Visit the website and select “Apply for WIRES-X new ID (membership registration)”
d. Click [I Agree] on the “WIRES END-USER LICENSE AGREEMENT” Screen
e. Fillin the essential fields and submit
Once registration is complete, you should receive an email containing further details
about your ID.
Note: it takes 2-3 business days for registration to be processed. Do not continue until
you have an ID.
2. Go to Yaesu website and download the latest version of the WIRES-X software.
3. Go to the download folder of your PC and click on the “wx1120en.zip” or whatever the
current version of the software it at the time. Extract this file to folder of your choice.
4. Go to where you have extracted the software, for example;

v I » ThisPC » Downloads * wx1120en * wel120en

#

Saved Pictures ™[] Mame Date modified Type
») Screenshots en-US 3/16/2016 1:29 PM  File folder
WIRESX b] Autorun.inf 3/16/2016 1:28 PM Setup Informatio
# Yaesu Tips %] HRI-200_CommClass.inf 3/16/2016 1:28 PM Setup Informatic
. =4 hri-200com.cat 3/16/2016 1:28 PM Security Catalog
@ Onelrive A o o
[8g] Install.exe 6/19/2016 4:58 P Application
[ This PC ‘ﬂ SetupMenu32.exe 3/16/2016 1:29 PM Application
I Desktop ﬂ SetupMenubd.exe 3/16/2016 1:29 PM Application
& WIRES-K.ico 3ME/2016 1:29PM ICO File

=| Documents

4 Downloads

Figure 96 location of Downloaded WiRES-X Software

This where | extracted the files from the default download folder and it create another
folder call “wx1120en” which create a sub folder “wx1120en”. The sub folder is where the
WIRES-X install is located (as shown above).

5. Start the installation by clicking on “Install.exe” and this yields the following;

The preceding in a prompt from Windows Security asking “are you sure you want to install
this program”, of course you want to install this.
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2 User Account Contral

2 Do you want to allow this app to make changes to your

PC2

Program name: 05 checker for WIRES-X installer
Verified publisher: YAESU MUSEN CO., LTD.
File origin: Hard drive on this computer

Show details Yes

Figure Security

Prompt...Click Yes to

allow
6. Click “Yes” to continue...and the following dialog is displayed.

& WIRES-X nstaller for 12bit

HRI-200 Device Driver Setup

Driver version - 1.001

WIRE 5-X Software Setup

Software version - 1.120 (English)

Refer to folder

Close

Figure installation dialog

This dialog gives you a choice of install the HRI-200 Driver or the WIiRES-X Software. If this
is the first-time installation; we need to install the HRI-200 Driver.

7. Click on the “HRI-200 Device Driver Setup” and ...

Would you like to install this device software?
Name: YAESU MUSEN CO., LTD. Ports (COM 8 LPT)
9 Publisher: YAESU MUSEN CO, LTD.

=1 Always trust software from “YAESU MUSEN CO. Install

Don'tInstall |
oo

i You should only install driver software from publishers you trust. How can | decids wh

Figure Device Driver

This time the installation process is ask to confirm the installation of this driver. Check the

box that says “Always trust...” and click on “Install”. When the driver has completed the
install process, the main dialog for Install is redisplayed.

8. Now click on the “WIRES-X Software Setup” and ...
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Welcome to the WIRES-X Setup Wizard

Figure
Confirmation

This is the confirmation for the WIiRES-X software setup dialog. Click “OK” to start the
process. A couple more dialog boxes will appear; the license dialog and the destination
dialog. Click to accept the license and click to accept the default program destination.

The installation process continues until the following dialog is displayed;

18 WIRES-X Setup

Completed the WIRES-X Setup Wizard

Figure 97 Installation Complete

This dialog show that the WIRES-X Software Setup has completed successfully.
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10.5.2 CONFIGURING THE WIRES-X SOFTWARE
Now we are ready to configure the WIiRES-X Software.

1. On the Windows desktop find the WIRES-X icon and left click on it. This starts the WIRES-X
software and the following appears...

4

@ Windows Firewall has blocked some features of this app

1 windows Firewall has blocked some features of WIRES-X Application on all public and private
networks,

r_q Name: PWIRES-% Application
Publisher: YAESL MUSEN CO.,LTD,

Path: C:\program files\yaesumuseniwires-wires-x, exe

Allow WIRES-¥ Application bo communicate on these networks:
[ Private networks, such as my home or work netwark

[]Public networks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

{ ‘What are the risks of allowing an app through a firewsall?

&) allow access Cancel

Figure 98 Firewall Dialog

Note: WIRES-X requires access to the Internet and has to go through the Windows
Firewall. The Windows Firewall has detected that the WIRES-X software

requires access to the Internet so it displays the preceding dialog asking
whether or not to allow it access.

2. Click on “Allow access” to give the WIRES-X Software pass through the Windows Firewall.
The next dialog appears prompting for the WIRES-X ID that’s registered at Yaesu.

WIRES ID Activation
Serial No. DTHRF ID User 1D Call3ign
Node : [l [ [
Room : | |
City State COURtcy
Port .
Stk ID Entry ‘ Cancel ‘ Help

Figure 99 Registration panel

3. Enter the WIRES-X ID (DTMF ID) and Room ID that was received from Yaesu. If you do not
have that information, refer to step 1 in “Installing the WIRES-X Software”

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 101 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



Note: The WIRES-X Software will not start without this information.

4. After entering the WIRES-X. Click on “ID Entry” and after a bit the following is displayed
showing that the WIRES-X Software has been successfully activated.

r
WIRES ID Activation
Serial No. DIMF ID User ID CallSign
I WBTOEV-ND WBTOEV
I WBTOEV—-ROOM
City State Countzy
‘ Everett I Washington | UsA
WBTOEWV : ID Entry complete
Pozrt
ahaek | OK ‘ Help
A

Figure 100 Registration Confirmation

After activation is completed, your User ID, Callsign, City, State, and Country Information
and saved to the computer and displayed on the screen shown in the example above.

5. After pressing [OK], the WIRES ID information settings screen is displayed as follows;

Settings I

WIRES ID informati

=4 1 Canoel Help

Figure 101 Registration information displayed

6. Check over the settings click “OK” and the main screen is displayed ready to operate as a
node. Then next thing that the need to be set is the transceiver parameters.
7. Click on “Files” then “Transceiver” to bring the parameter panel for the transceiver (node

radio).
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S WRES-X
Fule:F) View(V) Connect{C}

Import settings
Export settings

Set default
Retry activation

Transceiver(T)
Settings(P)

Default Transceiver mode

Exit(E)

Figure select

transceiver settings

The Transceiver panel is use to set specific parameter for the local node. The default
setting is for a Digital Node on a simplex frequency of 145.700 as shown below.

Transcerver
Gparetics mod
¥ Digita
Digizal Cpeca [ CH o

" Digical Cual Receive
Digimal Operatics|Dusl Receive sode)

Dual Receive ciming |iss ;i

3iom (Double Tranpceiver cansioil

™ Amalog
Analog Opsracios(Wolce CH caly)
) ~Voloe CH Freset Search CH
Trazsceiver bST Fi¥ version Transcelver oot F/¥ varsion
| | Modulazice  |Digizal Opazatics |sn
- ey [Tis =aa e H
Frequency I_es. 0d Wiz Frequensy | i iz

| | F Beverse
L
| [ Hide frequecy seccings

[= 3 Cancel Apply Help

== =

Figure 102 Transceiver settings

This completes the initial configuration of a Local Node for WiRES-X. Refer to Yaesu’s WIRES-X
Connection Kit HRI-200 Instruction Manual available at www.yaesu.com.
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10.5.3 SUGGESTED LOCAL NODE SETTING
The following are some suggested parameters to set to help in Local Node Operation.
1. Activate your Room.
At startup of the WIRES-X Software the room that is assigned to the node is not active. If

you want the room to be active, go to the “Settings” panel and click on the “Round QSO
Room settings” and...

Settings
Round (50 sectings
Loe e e
Rou =10 = [ zzmae Zetup
et =
HRI
Foom Hime
Commey
T Coofideneial ID
Figure 103 Room Settings
. « » .
Click of “Setup” and the following appears...
Foom Qpen
[¥ Room Active
3erial No DTMF ID Room ID(Max l6Bytes)
51230034 i'2191£. ¢
style News setting
@ open 8 ALL OR
(" Closed (" Download only
O GM (" Q80 only
Input New Room ID.
Room Astivation Canzel Help

Figure 104 Room Activation

This is where you can rename the room and set how the room operates. The following is a
brief description of the parameters.
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[Room Active]

Check here and press the [Room Activation] button to make your
room operational.

[Serial No.]

The serial number of a confirmed HRI-200 is displayed.
(This field cannot be edited.)

[DTMF ID]

The DTMF ID of your confirmed room will be displayed.
(This field cannot be edited.)

[Room ID]
Your room's User ID (Room ID) is displayed.

Update your User ID by entering it here and clicking [Room
Activation] button. (Up to 16 bytes)

If the User ID you enter is already being used an error message will
appear. Enter a different new User ID if this happens.

[Style]

This is the operating style settings for the room station. Select a style
that suits your purpose.

* Open: Select Open Room to set up a room that is freely accessible.

* Closed: Select Closed Room to set up a room that only members may
access.

*  GM: Select GM Room to operate a dedicated group management
operation repeater room. A couple things to note about this style;

(Caution 1)

A closed room can only be accessed from a digital node
where the members are registered. Also, only members'
digital voice (DN) signals will be repeated. Repeating of VW
(high-quality digital) voice signals and access from analog
nodes is restricted. To set up a room that can be used from
analog nodes and with VW signals, select Open.

(Caution 2)

A GM Room can be accessed from a GM Node where the
members are registered. All of the members' DN voices and
DW signals (aside from images) can be repeated.

[News setting] optional
Select settings for access to your room's News function.

* ALL OK: It is possible to upload to and download from the mobile
terminal.
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* Download only: It is possible to download from the mobile terminal.
Uploads are not allowed. Access is only possible by logging on through
the computer display.

* QSO only: Do not operate the News function.

One exception is that in Emergency Voice mode the Upload and Download
functions are enabled regardless of setting.

Click on “Room Activation” to activate your room and to register information to the server.

2. Set a default Room (a room to return to). Go to the “Settings” panel and click on “Call
Settings” and set the following;

Settings

Settinga Call settings
— Pecaonal settings
WIREZ ID information
Locati ttings - ; : 5
BERRLOI ARSI . [v Round Q30 Room connection (ON:Permit/OFF:Reject)
Round Q830 room sesttings . = - s
|¥ Accept calls while in Round Q20 Rooms
[T Back to Round Q8C after disconnect

G?”Frdl :cttlng? [+ Retuen to Room

Digital ID settings o

Make list file Room ID 21493

Log file =mettings

DTMF #55555 (Return Room cancel) command
{ON: Enable}

Figure 105 Call settings
[Round QSO Room connection]

Define the default response to requests to connect to the Round QSO Room here.

[Accept calls while in Round QSO Rooms]

Define the default response when a connection request from another node is
received while connected to the Round QSO Room.

[Return to Room]

Set the function for remaining permanently connected to a defined Round QSO
Room as detailed below.

[Room ID]

Set the Round QSO Room to which you want to be permanently connected. (Either
User ID or DTMF ID may be used).

Click “OK” when complete.

3. Set the “TOT” timer; go to the “Settings” panel and click on the “Round QSO Room
settings” and...

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 106 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



Settings

gﬁcttinqa General settings

| 5 Personal settings

l | WIRE3 ID information I oolluicas wor
" 2 nlimite C

Location settings : f—

TOT (TimeOut Timer) | 30——min (5-60)

Round Q30 room settings
S REApRCEY Announcement
HRI-Z00 =etup -
Call =etti
General settings
Digital ID settings
Make list file I
Log file =ettings =

P Femote control

Pasaword I"“

Figure 106 General Settings
[TOT (Time out Timer)] (Default = 10 min)

Set how long to stay connected to a node or room.
When the set time is exceeded, the device will automatically disconnect.

However, if the disconnect time comes during voice communication (while
the INTERNET or ON-AIR lights are lit up), connection will be maintained
until 20 seconds after voice communication has ended. Then it will
disconnect.

[Caution]

* The Time Out Timer only works when the inactive setting is OFF

(timer active.)
* The timer is inactive when connected to the permanent connection

room (Return to room function).

[Remote control] (Default = OFF) (Optional)

Turn the WIRES-X software (WIRES-X.exe) remote operation function ON and OFF
here. When turned ON, access via the WIRES-X exclusive remote monitor software
(WIRESMON-X.exe) is permitted. (Access is denied when set to OFF.

The special Web monitor plug-in must be set up in order to use the Web monitor
function.

[Password]

Set the password for your WIRES-X exclusive remote monitor software (WIRESMON-
X.exe)
The Return to Room and the TOT (Room timer) are handy for if you have a node that is

available for all Amateur to use...others could navigate to a different room and forget to
restore the room that it connected; this will allow the node to the base room when the

Time Out Timer (TOT) expires.

The proceedings are some suggested parameter change for a Digital Local Node. Refer to Yaesu's
WIRES-X Connection Kit HRI-200 Instruction Manual available at www.yaesu.com for additional
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information.

The following section described what | did to setup my local, this is basically is how to setup one
up. This section is intended to give you an idea how to set up a Local Node. When you set yours
up, you may use a different radio, different computer and your internet may differ.

Each Node that is created is different, but they all accomplish the same thing; Get you on the
WIRES-X Network.
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11 WIRES-XETIQUETTE

The WIRES-X Network is a collection of local node and repeaters that’s connected to the Internet.
This means that being on the Internet; all nodes and repeaters connected; go through routers and
switches and subject to all the latency that goes with it. So at time of communications with other
nodes, there are times that transmissions may be delayed due to network conditions. This is
especially true when there are many nodes that are in communication with each other, not to
mention any other traffic that's normally uses the Internet. This latency could be a few
milliseconds to up to a few minutes. There also could be lost transmission or even collision (also
known a doubling) of transmission between nodes and repeaters.

In long and the short of it, we need observe a few rules when using the WIiRES-X Network to insure
that transmission between nodes occurs in an orderly fashion and transmissions are not lost.

The following are some suggestion put together by KOORK 2and others on what | refer to as WiRES-
X Etiquette.

Good Operating Practices for Fusion Repeaters and Nodes, courtesy of BARS Fusion

1. Leave pauses between transmissions.

WIiRES-X Nodes and System Fusion Repeater linking is different than the normal analog
repeaters and analog radios. For the reason describe in the preceding paragraphs, in is
advisable not to Quick Key.

It is a good practice to leave a pause between transmissions (say 2 to 3 seconds). This gives
others a chance to join in or announce their presence and let the linking between nodes to
drop before keying up again.

On the MNWis system, there is no courtesy tone so you must wait for the repeater to
completely drop and pause for 2 to 3 seconds for all the links to un-key; otherwise, this
could cause a repeater timeout.

When in a round table QSO, leave a little longer break to give others a chance to join in, and
announce the break so that others in the round table know this is the time to let a breaking
station to join in.

2. Listen Before You Talk:

When preparing to use the repeater or node, be sure to listen before pressing the PTT.
Remember to key your microphone and pause for a second or two to insure that all the links
to come up so that your transmissions are not cut off at the beginning.® Also hold the PTT
down for 2 to 3 seconds after you finish talking so all of your transmission is sent.

When you turn on your radio, check the volume setting to be sure you can hear any activity

2 Charles (Chuck) H Howard, KOORK, put together the basic information for this section, thanks Chuck.
3 This is true for rooms that host a large number of nodes and repeaters. Thanks to AI5Al, Don J Alsup
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on the repeater.
3. Station Identification

All station should identify themselves using their FCC assigned Callsign upon: Initially
transmitting on the repeater or node (this strongly suggested).

You should ID with your Callsign every 10 minutes thereafter, keeping in mind the nodes
and repeaters on the WIiRES-X Network are a mix of Analog and Digital stations.

When ending a QSO, you need to use your Callsign to sign off.
4. Testing Repeater Access:

DON'T just key-up (kerchunk) the repeater without identify. Instead, use the term
“Testing”, e.g. “This is WBZ0EV Testing”.

If you want a signal report from another station, state that in plain English, e.g. “This is
WBZOEY, can someone give me a signal report?”

It is not a good idea to use the Repeater Frequency to check antenna SWR or to do other
equipment checks. Move to a simplex frequency if possible or use a dummy load.

5. Demonstrations:

From time to time, an amateur may want to demonstrate the capabilities of amateur radio
or local node to a non-amateur. The typical way to do this is to ask for a “demo” for
example “This is WBZOEV for a demonstration.” Anyone whose listening to the
Repeater can answer them. If you answer such a call, give the calling party your name,
Callsign and location, not a lengthy conversation.

6. Making a Call:

Just say your Callsign to try to initiate a call.
Be clear and concise, Speaking in riddles or misleading language is poor operating practice.

Do not use the word “break” to join a conversation. Break is reserved for announcing
emergencies.

If you are trying to contact a specific station, you should announce ... "<Callsign of station
being called> - this is - <your Callsign>". Your Callsign is stated AFTER the station you want
to call. If you do not get an answer after a couple calls, announce “<your Callsign> - clear”.
This lets everyone else listening know that you have released the repeater for others to
use.

If the repeater is already in use, please wait for a pause between transmissions to
announce your call. If you want to contact another station not in the current conversation,
ask if you can make a call in plain English. Simply announce Call Please or state, “<your
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Callsign> for a call”.

Make your call when the parties using the repeater turn the repeater over to you. If you
contact the party you are seeking, turn the repeater back to the person who turned it over
to you, thank them for letting you in, and move to another frequency to hold your
conversation no matter how short you think it might take.

If you do not get a response from the party you are seeking, turn the repeater back to the
person who turned it over to you, and thank them for letting you in.

When you hear someone making a call to a specific station it is not polite to jump in and
put your Callsign out. Please be kind and let the calling station attempt to make contact to
his/her specific station before putting your call out on the air saying you are listening.

7. Roundtables:

When a new station enters the roundtable, those stations using the repeater, and the next
station in rotation should acknowledge the new station AND turn it over to them, or let
them know what their place is in the rotation. Also indicate who they should turn it over to
in order to keep the rotation intact. Remember to give your name as a matter of
introduction so everyone becomes familiar with you!

When in a roundtable discussion make it a practice to turn the repeater over to the next
party in the conversation. Don’t assume everyone will remember when it is their turn.

Not turning it over can cause confusion and instigates double-keying which does not play
well in the digital world or repeater linking world.

8. Nets and Emergency Net situations:

When the repeater is running an Emergency Net or any type of net, all traffic will go
through a net controller and all normal amateur uses will be suspended until the end of the
net. Ask permission of the repeater trustees before running a net.

When running a net make sure to leave longer pauses to allow every repeater/node to
catch up, 5-10 seconds every 3 or 4 rounds seem to work well.

The word “break” is reserved for announcing emergencies.
9. Be mindful that you are representing all hams in a very large geographical area since our
repeaters and nodes are linked country wide.

On an average day there are 15 or more repeaters/nodes linked up. This can cover most of
the US. Remember what you say will be heard in all these places. Is your conversation that
important that the whole world needs to hear it?

10. Do not monopolize the repeater;

During drive times keep transmissions a short as possible.
The repeater/node is a shared resource.
11. Switching from one node/room to another:

If you are not the repeater or node owner please call on the radio asking for permission
before changing the node or room linking. You might not be answered but it is courteous to
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ask first.

Please return it to the original node or room when you are done.
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12 WIRES-X REMOTE CONTROL

The WIRES-X software has a way of using the WIRES Webserver Plugin to allow you to control your
node from a browser. The following describes how to set up the Plugin in the WIiRES-X Software;

1. From the main screen of the WIRES-X Software, click “Tool(T)” and ...

X WIRES-X

File(Fy Wiew(V) Connect(C) Tool{T) Help{H)
[Gliser|  PotCheck [ +OT.. [ Act |
®cq;  Fluginset 21000 000
@wor WIRES WebServer 21067 011
@ ---AMERICA-LINK- 21080 065
@ - MNWIS-FUSION 21493 025
@ ALABAMA-LINK 21568 007
@ CQ-TX-JOHNSON 21685 001
| @KHEVM-RM 21838

B WETOEV-ROOM 21816 000
B v pAnALL AQIEMA AN
<

Figure 107 Select Plugin

2. Click on the Plugin Set and the following appears;

Figure 108 add module

3. Click on “Add Module” and you should see a single file in the following

*

- 9
o sk access

WiresWek o

Fie namne: 0 Whres Plusgin {*81)

o] [Toeet
Figure 109 select file

4. Double click on “WiresWeb.dIl” to select and click on “Open” and you should see the
following...
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WIRES plugm FRERL

Add Module

belete Module

Halp i,
el

Figure 110 confirm ... click OK
5. Click on “OK” to install the WIRES-X WebServer Plugin and the main screen of the WIiRES-X
Software is displayed. Now we have to enable the WIRES-X Software for remote monitoring
from the web via the Web browser (preferably from a different PC).

6. From the main screen of the WIRES-X Software, click “Tool(T)” and click on “WiRES-X
WebServer” and we see;

Wires WebServer Setting
Access password I.huu
Port No 46190

v Remote Control

OK | CANCEL

Figure 111 Set WebServer

Note: The access password is acquired directly from the password set in the remote
control function set in the [File]-[Settings]-[Property]-[General Settings]; so it does
not need to be set up in the plug-in screen. You can prohibit only the access by the
Web monitor function by unchecking "Remote Control" box.

Note: Caution...When using this function, the port routing (port forwarding) setting of the
TCP port* needs to be configured. This TCP port cannot be checked by the port
check function. In addition, since it also cannot support the UPnP function, the port
routing (port forwarding) setting needs to be configured in your internet router.
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*The port that must be set (port forwarding in the router) is TCP: 46190 (default
value).

7. Check the General Settings panel to see if remote control is enabled, as shown in the
following;

Settings
|#ettinga General settinga
Personal settinga
[T Unlimited TOT
TOT (TimeOut Timer) [30=min (5-60)
Announcement

[¥ Remote control

Password

Figure 112 enable Remote control

If the Remote control box in not checked...check the box to enable and enter a password in
the Password dialog window.

8. Click “OK” and the WIRES-X main screen is displayed and WIRES-X remote control is
enabled.

If you have a PC that is not on your local net and you have a public IP that has a DNS name, the
WIRES-X Monitor Program can be used to monitor your node. The following shows how to use a
URL to access the WIRES-X node for remote operation.

The WIRES-X plugin “WIRES WebServer” provide a web interface to the WIRES-X software of the
node. One can create a URL link that'’s invokes the WIRES WebServer which servers up a page to
the browser. To create the URL, we have to know three things about the node.

* The IP address of the WIiRES-X Node computer

The IP address for the node PC that is on the home Internet, behind a router,
isolated from the public. Basically, in order to access the node computer, you will
have to know your public IP address. The easy way to find your public IP address is
to Google it. Bring up your browser and go to Google and type in the search box
this question, “how find your IP address” or something similar. You should see the
search come back with your public IP address, e.g.

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 115 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



[ Amateur Radio Sites

g|e how find your ip address

=

All Videos News Shopping mages Mare » Search tools

50.46.167.39

our public IP address

@  Leam more about IP addresses

Figure 113 getting public IP address

e The Remote Port Address

This is the port that you assigned to the WIRE X Software and has been set up in
your router to forward to the WIiRES-X node computer.

* The remote password

The WIRES-X password that you enter for the WIiRES-X software on the node
computer.

Now you have the three things you need to know for setting up a URL. The URL is in the following
format;

http://<Public IP address> : <port number>/?wipassword=<your password>
The URL would look like this....

http://50.46.167.39:46190/?wipassword=3372976%wirex
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Start your browser and put the URL in the address line and the following appears.

[ WIRES-X X
1 € C A [ http://50.46.167.39:46190, 7wipassword =3372976%wirex
| 2% Apps [C] Amateur Radio Sites

WIRES-X Ver-1.120

User ID: WB7OEV-RPT DTMF ID: 11916 CallSign: WB7OEV
ON-AIR LOCK = Active
Lock

Chat Log

Settings

Room Info

Node News List

Room News List

Figure 114 WIRES-X WebServer

This show the status of the node and you see several links you can use to control the node. Most
of the links are read only, which if you click on them; information of each link is displayed. There
are two links that actually allows you control of the node;

The [Lock/Unlock] button

When you press this button, this inhibits the node radio (disables transmit) and if
the node is connected to a node of room, the node or room is disconnected. The
web page updates to change the [Lock] to [Unlock]. This is to disable the Node
Radio’s transmit. Pressing the [Unlock] enables the Node Radio’s transmit and if
you have “return to room” set, the node reconnects to the designated room and
updates the web page to [Lock].

The [Room Info] link

This link gives you the status of the node’s room; gives you the ability to
mute/unmute nodes and rooms connect to your room. This link also allows you to
remove or reject a node/room from your room.

Note: Clicking on “WIRES-X Ver-1.120" refreshes the page back to the original page.
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Once you have your URL set up, you can set up a shortcut on your desktop to take you to the page
directly from the desktop.

This URL can be used from an IPAD, tablet or a Smart Phone.

| don't what application on Apple that you would use to put a URL on your home screen, but | am
sure there's app in the Apple Store. Android does have several apps in the Play Store that puts a
widget on the android’s screen, just search for “URL widget” and pick the one that works for you.

Warning:
There’s security risk in using this method, the WIRES-X remote password is sent out as plain text,

be warned. Also, don’t use the default port suggested by the WIiRES-X software, use something in
the 50000 range. The security is still not perfect, so use this method with care.

There is also a danger of your public IP address being change by your Internet Provider, because
they use DHCP to assign an address. So depending how long the set their time to renew the IP
address, the Internet Provider could assign a new IP address when the time expires.
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13 TROUBLESHOOTING

13.1  WIRES-X PORT INFORMATION (ADDITIONAL
INFORMATION)

The communication port check function checks whether the WIRES-X software (WIRES-X.exe) can
communicate correctly with the WIRES-X control server from YAESU MUSEN and the WIRES-X
Node/Room established and operated by other amateur radio stations.

Help(H)

Port check
Plugin set
=
Port check
ILS [ 0¥ | o.01s000 sec. [ Port Check
Node control OE 0.016000 szec.
Hode voice oE 0.016000 sec.
i [ oz 1 0.016000 sec. [T Zutomatic UDnP
Room woice [ OF ] o.o16000 sec.
e e T o 0.016000 sec. Delete UPnF Entry
Help Close

Port check complete.

Figure 115 WIRES-X Port Status

In an Internet environment which uses a router fitted with an UPnP function, the UPnP information
for the router can also be set from this screen.
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(Explanation of the screen)

|ILS DE | o.093000 sec.
¥ode control o 0.033000 sec.
Node wvoice [ 0¥ ] o.os2000 sec.
Room control o 0.033000 sec.
Room voice D 0.0%323000 zec.
¥ews control o 0.078000 sec.

Figure 116 Ports Status Green
Communication is carried out using 6 UDP ports in WIRES-X and the communication state is
checked and displayed for each communication port.

ILS: Check receipt of control signal (list information etc.) from the WIRES-X
control server.

Node control: Check control signal path to the Node (PTT, Digital data, etc.).
Node voice: Check the voice signal path to the Node.

Room control: Check the control signal path to the Room (PTT, Digital data etc.).
Room voice: Check the voice signal path to the Room.

News control: Check access to News.

Common to all the UDP ports, OK is displayed if communication is possible and NG is displayed if
not.

If there is any NG displayed, check whether there are any mistakes in the settings since it is
possible that a malfunction may have occurred somewhere.

(Caution) In the port check screen, the TCP port used in the Remote Monitor (remote control
function) cannot be checked.
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[Start] button

Port Check

Start

|_ Butomatic UBnP

Delete UPnP Entry

Figure 117 Port Status Test

Press the Start button shown above to run the communication port check process.

Start

Request the port check server for a test

Test data transmission (server =» Your WIRES X PC IP Address)

.

OK is displayed if test data is received or sent.

+

Port check complete/fail. Is displayed at the bottom of the screen

Figure 118 Port Status Sequence

Normally, the WIRES-X software automatically performs a port check immediately after start-up
and every hour thereafter, so the state is displayed simply by displaying the port check screen.
Press the Start button to run the test immediately and display the results.
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13.1.1 [UPNP]

Use of UPnP is not recommended

In the case of an Internet environment which uses a router equipped with an UPnP function, the
port routing (opening) setting can be carried out using the UPnP function by putting a check to it.

Start

| Request the port check server for atest |

estaata transmission

(senuer -2 your WIRFS.X PC addre=s

OK is displayed if test data is received or sent

If not, set the UPnP information in the router.

Request the port check server for another test

OR = Hlsplayea ITIeot 0ata 15 TeCaIveg o sent,
It not, NG is displayed

Port check complete./fail; is displayed at the

bottom of the screen
T ———

NnNNnNNNNNN

Figure 119 Port Status Test
If a port check is carried out with the UPnP automatic registration checked, in the event the

communication path had not been secured, the port routing (opening) setting is carried out
automatically by the UPnP function.

[Delete UPNnP Entry]

Press the button to delete (cancel) the UPnP information set in the router.

Additional Information (Precautions regarding the UPnP function)

1. When the UPnP automatic registration is checked, the UPnP information will be reset as
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well if a NG were to appear in the port check carried out immediately after startup and
every hour thereafter. (If the result is OK, the UPnP information will not be reset.) If the
result is always NG, the situation may return to normal by starting the router again.

2. The UPnP information set in the router can be deleted from the WIRES-X software by
pressing the UPnP registration cancellation button. However, there may be some router
models which prohibit communication of the deleted UPnP port whose registration has
been cancelled.

Note: If UPnP registration cancellation is carried out, be sure to start up the router again.

3. Among UPnP-compatible models, there may be some models whose port cannot open
correctly and those whose UPnP functions have been turned OFF initially.

If the function does not work properly, check whether the UPnP function of the router has
been turned ON.

If the function does not work even when turned ON, uncheck UPnP automatic running in
the port check screen and configure the port routing(opening) settings (NAPT etc.) from the
router setting screen.

4. If the UPnP function is used at the same time in an environment in which the port routing
(opening) settings (NAPT etc.) have been configured in the router, the port may not be
released correctly due to a conflict in the mutual settings. When using the UPnP function,
we recommend that the port routing (opening) setting (NAPT etc.) on the router side be
cancelled beforehand.

13.2 PORT ROUTING (OPENING) AND SETTING POINT
1. Port routing (opening) setting point

In order to perform WIRES-X operations, the PC for WIRES-X use needs to be capable of
communicating with other stations on the Internet (WIRES-X servers from YAESU MUSEN and
WIRES-X stations established by other customers).

Configure the following communication settings as preparation to enable communication.

* |P address setting (fixed IP address) of PC for WIRES use.
* Communication permission setting of firewall software in the PC.
* Port routing (opening) setting of router device.

2. |IP address setting of PC for WIRES-X use

First, fix the IP address (information equivalent to the address on the network) of the
PC for WIRES-X use.

Note: In a general Windows PC, the IP address is set to be automatically assigned
by the DHCP (Dynamic Host Configuration Protocol) function that the router
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is equipped with.
For the automatic assignment setting of the IP address, a different IP address may be
assigned every time the PC is started up. This may be different from the routing setting
for the router that is described later, leading to the possibility that operations may not
work correctly. In order to avoid this, fix the IP address and ensure the router setting
works correctly at all times.

See Section “Assign a Static IP to the WIiRES-X PC”.
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13.2.1 FIREWALL SETTING OF PC SOFTWARE

Firewall software is installed as a standard feature in PCs running on Windows Vista or later.
When the WIRES-X software is started up for the first time, a message regarding communication
block is displayed by the firewall software. Configure the system to permit communications to be

carried out.

(The method to block communications using the standard Windows firewall function is indicated

below.)

@ Windows Security Alert

| Allow WIRES-X Application to communicate on these networks:
[T Private networks, such as my home or work network

because these networks often have little or no security)

What are the risks of allowing a program through a firewall?

@ Windows Firewall has blocked some features of this program

Windows Firewall has blocked some features of WIRES-X Application on all public and private

networks,
v Name: [WIRES-X Application]
Publisher: YAESU MUSEN CO. LTD.
] Path: C:'program files (x86)\yaesumusenwires-x.exe

Public networks, such as those in airports and coffee shops {(not recommended

===

I [ Allow access ] l Cancel

e Y e —

Figure 120 Firewall Prompt for WIiRES-X access

Click [Allow Access] button.
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13.2.2 PORT ROUTING (OPENING) SETTING TO THE ROUTER
In WIRES-X, two methods of configuring the router are assumed.

* One method is to directly control the router from the WIRES-X application using the UPnP
function of the router.

* The other method is to configure the routing beforehand using the port/address conversion
function of the router.

The UPnP function can be used very easily and can be set simply by operating the [Automatic
UPNP] item. However, there are also some models that do not work with the UPnP function. In
this case, configure the routing settings in the router as described below.

(Explanation)

In a general Internet environment, a device known as a router is installed between the Internet line
and PC. Normally, this router cuts off communication data coming in from the Internet line.

To perform WIRES-X operations, there is a need to configure the settings in the router so that
communication data can be delivered correctly to a PC for WIRES-X use without cutting off the
communication data for WIRES-X that comes in from the outside. An entry and exit point (door)
known as a port between the Internet line (WAN side) and the internal side (LAN side) is prepared
in the router and a number is allocated to each port (entry and exit point).

In addition, an entry and exit point known as a port is also prepared similarly for PCs with an
Internet connection function (LAN) as well.

The port number (entry and exit point) used by WIRES-X is determined in advance.
* UDP port: 46100, 46110, 46112, 46114, 46120, 46122

When utilizing the remote control function using the remote monitor (web monitor function), the
following port can also be used at the same time.

* TCP port: 46190 (initial value)

We configure the settings in the router so that the data between the local IP address (LAN side) on
the WIRES-X PC and the outside world (WAN side) is routed through this port number (entry and
exit point).
The name and configuration method for the routing settings differ depending on the model of the
router.
For various router models, the functional names are similar to those indicated below.

(Functional notation examples)

* NAPT

* IP masquerading

* Port mapping

* Port/Address conversion
* Port forwarding
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* Port opening
* Virtual server
* others

Search for settings similar to those in the functional notation examples mentioned above from the
instruction manual of the router used and perform the routing settings of the port number used in
WIRES-X.
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14 SETTING THE DSQ CODE [OBSOLETE]

This section to be replaced by DG-ID and DP-ID

The Yaesu Fusion radio uses the DSQ for digital communications. This is basically a two-step
process to set the DSQ, setting the SQL Type and setting the SQL CODE.

The following goes through the step of setting the DSQ for digital communications.

Set the squelch to for the digital mode (DSQ) for FT1D and the FT1XR h
Note: This is a Global setting.

Press and hold the DISP for over a second.
Turn DIAL to select item 2 [TX/RX]
Press ENT
Turn DIAL to select again, item 2 [DIGITAL]
Press ENT
Turn DAIL to select item 2 [SQL TYPE]
Press ENT
Turn DIAL to select [SQL TYPE]
Press ENT
. Turn DIAL to select squelch type
OFF:  Voice is always output upon receiving a digital signal from a Yaesu
transceiver
CODE: Voice is output only when receiving a signal with the corresponding
SQL CODE
BREAK: Voice is output regardless of the squelch code that’s set when a digital
signal is received
11. Press ENT
12. Turn DIAL to select [SQL CODE]
13. Press ENT
14. Turn DIAL to enter the code
Enter the SQL CODE of 001 to 126
15. Press PTT to save the SQL CODE and exiting the Set Mode

=

WO N h WD

=
o

£
Set the squelch to for the digital mode (DSQ) for FT2D

1. Press the DISP for over a second

Touch [TX/RX} button

Touch item 2 [DIGITAL]

Touch item 1 [SQL TYPE]

Turn the DIAL to select [SQL TYPE] the press DISP key

ko
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Set the squelch to for the digital mode (DSQ) for FTM100

6. Turn DIAL to select the desired squelch type

Off: Audio is always output when receiving a digital signal
CODE: Audio is output only when receiving a digital signal with the corresponding
SQL CODE

BREAK: Audio is output regardless of any squelch code set in the signal from
another station
7. Press BACK
Turn DIAL to select [SQL CODE], then press DISP
9. Turn DIAL to select the desired code
Select SQL CODE from 001 to 126.
10. Press BACK several time to exit the setup mode

©

The Digital Squelch type

1. Press DISP/SETUP for over a second
Wait for the Setup Menu to appear
2. Turn DIAL to item 2 [TX/RX] then press DISP/SETUP
3. Turn DIAL to item 4 [DIGITAL SQL TYPE] then press DISP/SETUP
4, Turn DAIL to select the desired squelch type
Off: Audio is always output when receiving a digital signal
CODE: Audio is output only when receiving a digital signal with the corresponding
SQL CODE
BREAK: Audio is output regardless of any squelch code set in the signal from another
station
Note: The default setting is 1: Off
5. Press DISP/SETUP over a second
This sets the squelch type and returns the display to the previously viewed screen
Setting the DSQ Code
1. Press DISP/SETUP for over a second for the setup menu
2. Turn DIAL to item 2 [TX/RX] then press the DISP/SETUP
3. Turn DIAL to item 5 [DIGITAL SQL CODE] then DISP/SETUP.
4. Turn DIAL to select the desired code
The code selection is from 001 to 126
The default setting is 001
5. Press the DISP/SETUP for over a second
Sets the squelch code and returns the display to the previously viewed screen
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Set the squelch to for the digital mode (DSQ) for FTM400 BES=SE
The squelch type in digital mode doing the following;

1.
2. Touch [TX/RX]

3.

4. Touch item 2 [SQL TYPE]

Press DISP/SETUP for over a second and the setup menu appears.
Touch [DIGITAL]

The squelch type changes in the follow order each time the symbol is touch
“OFF” - "CODE” - “BREAK”

Off: Audio is always output when receiving a digital signal

CODE: Audio is output only when receiving a digital signal with the corresponding
SQL CODE

BREAK: Audio is output regardless of any squelch code set in the signal from another
station

Note: The default set to off
Press DISP/SETUP for over a second
The squelch type is set and the display returns to the main screen

Setting the squelch code of the digital mode by the following steps;

Ao

Press DISP/SETUP for over a second and the setup menu appears.
Touch [TX/RX]

Touch [DIGITAL]

Select and touch item 3 [SQL CODE]

The characters of the set value turn orange in color

Turn DIAL A to select the code

The code selection is from 001 to 126

The default setting is 001

Touch item 3 [SQL CODE]

The character of the set value turns green

Press DISP/SETUP for a second or longer

The squelch code is set and the display returns the main screen
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Set the squelch to for the digital mode (DSQ) for FT-991

In order to set the DSQ on the FT-991, we have to use the customization capability to set
the DSO mode. The menu items are grouped by numbers from 001 to 151.

In the case we are only interested in item 88, DIGITAL SQL TYPE and 89, DIGITAL SQL CODE.

Use following to access items 88 and 89.

1.

Press MENU (SETUP) button to access the Menu Mode.

The display shows the Menu Number and the Menu Item.

Turn the MULTI knob to the Menu item to be modified, in this case 88

Touch [SELECT] on the LCD, then turn the [MULTI] knot to change the current setting of
the select item.

Item 088 DIGITAL SQL TYPE

Function: Sets the squelch type in digital mode
Default Setting: OFF
Description: Selects the squelch type in digital mode.

OFF: Audio is always output when receiving a digital signal

CODE: Audio is output only when receiving a digital signal with
the corresponding SQL CODE

BREAK:  Audio is output regardless of any squelch code set in the
signal from another station

Item 089 DIGITAL SQL CODE

Function: Sets the squelch code for digital mode.
Available Values: 001 -0126
Default Setting: 001

When the adjustment or settings are completed touch [ENTER] on the LCD to save the
new setting, then touch [BACK} to exit the Menu Mode.

Repeat steps 1 through 4 for item 89
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Set the squelch to for the digital mode (DSQ) for FTM 3200DR

The FTM 3200DR Setup (Menu) mode is use to configure any of the transceiver’s
parameters, such as the DSQ, items 13 and14.

To access the Setup (Menu), do the following;

1. Press the [MHz/SETUP] for over a second to enter the Setup Menu.

2. Turn the DIAL to select the Menu item to be adjusted, items 13 or14.

3. Press the [MHz/SETUP] momentarily to enable the adjustment of the selected Menu
item 13 then turn the DAIL to perform the adjustment.

Item 13: DSQ CODE

Function: Set the squelch code in digital mode.
Available Values: Codes 001 to 126.
Default: Code 001.

Item 14 DSQ TYPE

Function: Sets the squelch type in digital mode.
Available Values: CODE/BREAK/OFF.
Default: OFF

Off: Audio is always output when receiving a digital signal

CODE: Audio is output only when receiving a digital signal with the
corresponding SQL CODE

BREAK: Audio is output regardless of any squelch code set in the
signal from another station.

4. After completing the selection and adjustment, press the [MHz/SETUP] for over and
second to exit the Setup menu.

5. Repeat steps for item 14.
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15 FINDING A LOCAL NODE

Requires rewrite

There are other tools that one can use to locate a Node that is nearby for instance, fusionlive.net.
This website displays real-time map of ACTIVE Wires-X Nodes so that when you travel and you can
always find a Node to connect.

(e '
4" = Repeaters W = N = —_ Home | FAQ
(‘ili'} = Simplex Wide-Coverage Internet Repeater Enhancement System Room: FUSIONLIVE
|Sear-:h for a Mode by 1D | Go |
= Cavanauy Miivsford
=
Map  Satellite Search By Location (20) Dortiton
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| - e - Baket
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Camano Island gtoh
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Figure 121 Fusion Live Net Tool

This is a handy tool that will help you find a nearby local that you can connect to. This tool is
designed to be used from a smartphone. If you have your location service turned on the phone the
map automatically updates to your location showing all the pubilicly listed active local Nodes in
your location. If you need to list active local Node in a particular location, type in the city and state
in the search field, the FusionLive* Web page displays a map of the location specified, showing
active local Node in the area. If you know the Node id of your desired Node, type into the Node
search field the click on “Go”, the page update to the location of the specified active Nodes.

4 Fusionlive.net is a private effort developed by Eric J. Goforth, N6GOF. We like to thanks to Eric for developing this
tool.
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17 APPENDIX

17.1 ~ WHAT IS DSQ?

First of all, what is DSQ? | am really not sure. | am going to use the definition that was interpreted
by Chris Petersen, K9EQ.
“An open-DSQ repeater repeats the DSQ. That allows multiple users to select
different DSQ's so they don't have to hear other stations if they don't want to. DSQ is
transmitted through the network, thus DSQ can be used across networked systems
to allow for selective calling...”>

This is only definition that seems to make scene...based on that | found this theory of operation
from another document “DJ160.3” of which | found on the internet.

‘DSQ Squelch Theory of Operation:

Receive Mode: DSQ squelch is used to cause the radio to be silent (squelched) while
in receive until it receives a three-digit code. IF it receives the correct three digits
during the first second or two of a transmission, it will release the squelch and
receives the transmission.

Transmit Mode: When used to transmit, the radio will automatically transmit the
three digit DSQ group code right after you press the [PTT] button, so remember to
pause a moment before talking if using the radio in DSQ mode.’

5 Taken from “Open letter to the Minnesota Repeater Council” by Chris Petersen, K9EQ

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 135 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



17.2  RF LINKED REPEATERS PARAMETERS

Connecting the DR-1X Repeater to the Internet can be easily accomplished and all you need is a
local node set up within communication range of the DR-1X repeater. That node is used to link the
C4FM Digital or Analog signal remotely to the DR-1X repeater thereby providing an Internet link to
the WIRES-X Network

The setup for an RF Linked Repeater node is the same as the setup for a local node with the
exception of the Transceiver settings. Instead choosing a simplex frequency for the Local Node,
you set the transceiver setting to the frequency for the repeater that you want to link to...for
example;

In the Yaesu WIRES-X software on the Node PC;

1. Bring up the Transceiver Panel by clicking file->Transceivers and the following is displayed;

Transceiver

Operation mode
{* Digital
Digital Operation(Voice CH only)

(" Digital Dual Receive
Digital Operation{Dual Receive mode)

Dual Receive timing |1zec
(" Digital Double

Digital Operation(Double Transceiver control)

" Analog

Analog Operation{Voice CH only)
Voice CH Preset Search CH

Transceiver DST F/W version Transceiver DST F/W version
Modulation Digital Operation OFF
Frequency 145.700 MHzZ Frequency 144.040 MHzZ
SQL code [sq lorr  +| SOL code S0 [orr -]

[T Warrow Deviation
CAFM detect Signal - C4FM detect
Power Low v Power
Offset
MHz

Uplink(RX)=145.700MHz=

¥ Reverae Downlink (TX)=145.700MHz

[" Hide frequecy settings

OK Cancel Apply Help

Figure 122 Default Transceiver settings

2. Insert the DR1X repeater Frequency, e.g.;

The repeater’s output frequency of 440.175 MHz with an offset of +5.000 MHz as shown...
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Volice CH
ransceiver DST F/H version

Modulation J:-wital

Frequency ] 440.175 MEz

SQL code  [psg jorr  ~|
T Harrow Deviacion

C4FM detect 15;;’:&&.‘. -

Fower Low v

Offser +5._000 Mz

= Uplink (RX)=240 . 175Mhz=
¥ Reverse Downlink (TX)=245 175Mh=

[T Hide frequecy settings

Figure 123 an example of a repeater setting

Note: if the repeater frequency is entered incorrectly.... uncheck the reverse to set
the frequency in reverse.

This sets the local node up to link to the repeater to emulate a conventional
Amateur Radio Station connecting to a repeater. So the node connects the repeater
to the WIRES-X Network and any digital signal that is heard on the Network is
relayed to the repeater. Any signal the repeater hears is relayed to the WIiRES-X

Network.
AW 4
T
ARG L

) &

B o 4 .

Remote Repeater

RF link

P S )

1 CRU 1

Conventional Amateur : E_DCN Node M!. :

Radio Stations :_ s En_keg 'ﬂa_RF_ e iy JI

Figure 124 RF Linked Repeater
17.3 WIRES-X REPEATER (CONTROL NODE REPEATER)
Update for version 1.530
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\ XE Tablet PC /

Figure WIiRES-X
Repeater

An HRI-220 is connected to a DR1X/XE repeater it becomes a WiRES-X Repeater (control node
repeater); that is where a Yaesu DR1X repeater is used instead of a FTM 100 or FTM 400, as shown;

NOTE: When connecting an HRI-200 WiRES-X Repeater, switch on the DR1X/XE unit while
simultaneously pressing the mechanical "SETUP" button on the front panel. When
the "YAESU" logo is displayed on the LCD touch screen, release the SETUP button,
the LCD will change to "HRI-REPEATER MODE". Then press the "OK" button.
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The connection to between the DR1X/XE and the HRI 200 is shown as follows;

DRIX

| | onst osamv wes

HRI-200

10 PIN FLUG 10 PIN FLUG

Mini-DIM digitsl cable
{Supplied with HRI-200

Figure 125 DR1X connected to HRI-200

When an HRI-200 is connected to a DR1X repeater, the following repeater setting screen for
exclusive use of Repeater is displayed.

[fransceiver
Voice CH Preset Search CH
Repeater 3 pryCoE
b eration mode OFF -
ID 8ET oF [ =
[r —;] [w‘E*ésuﬂ Transceiver paT F/W wversion
Transceiver Dar P/W version TIMER | | [
DR-1% EXP Al | 1.103 o 7w )
[ Tor [ =lwin (I yasuaseion [Plateal
RX CH TX CH 80L MYSTERESIS |NORMAL v 39,000
r Frequency 144. MH=z
i AMa {ama i
Modulation | i i) 8QL TAIL LENGTH [U o Narrow deviation
445.175 440.175
Fragusncy { MHz | MHz | ID ANNOUNCE CAFM detect
Narcow deviation I = Mode iL‘N j Digital 3QL
C4FM detect 8. 1 | -
aLes I “I“: L] ) Level [zow ﬂ i
Digital SQL [oer = [ors I 20 =] wen
Anslog 8QL jpcs L] |pcs _'J INTERVAL 10 | mMin
Tone BQL [103.5 =] e || [ro3is =] =
TX INHIBIT
pca j125 = 125 =
- e Mode L d -
o [
STOP CODE 01 w|j05 =
Uplink (RE)=445.175MHz
¥ Reverse Dosrilink (PX)=440.175MH= RE3UME CODE 02 =|j0s =
offset (RX)=+5.000MH=z
DISF TIMER
[T Hide frequecy settings [10 3 Min
O Cancel ‘ Apply | Help

Figure 126 Transceiver Settings

When an HRI-200 WIRES-X Repeater detects a DR1X instead of a FTM 100 or a FTM 400,
the setting information is read from the DR1X and is displayed on the screen shown in the
preceding.
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The following is an explanation of the parameter shown.

[Voice CH] Panel

Frequency 45,178
Narpow devistion

CAMM detest Jignal -

o Canael Apply Help

Figure 127 Voice Parameters

Voice CH uses WIRES-X to communicate via the Internet.
Operation will be executed by controlling the repeater connected to the HRI-200 Radio 1
terminal.

The following parameters need to be set/display for operation.

[WIRES-X Operation]

Select a WIRES operation mode from the following options:

1. Digital: C4FM digital mode.
2. Analog: FM Analog mode.
In our case, Digital is selected.

[NOTE]

a) The WIRES Operation is automatically set according to TX CH parameters (Transceiver)
setting of the Repeater. However, if the transmit CH is AMS, the WIRES Operation setting
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must be selected. In this example the DR1X/XE has been set to AMS.
b) When the Repeater is connected, you cannot operate the Digital Dual Receive mode.

¢) You cannot have selected GM mode or connect to a closed room while in Analog (FM)
operation.

[Transceiver]

Select the Repeater operation mode from the following:

RX: FM - TX:FM: FM Analog repeater (WIRES Operation=Analog(fixed))

RX: DIGITAL - TX: DIGITAL: C4FM Digital repeater (WIRES Operation=Digital(fixed))

RX: AMS - TX:FM: AMS to FM repeater (WIRES Operation=Analog(fixed))

RX: AMS - TX: DIGITAL: AMS to C4FM repeater (WIRES Operation=Analog(fixed))

RX: AMS - TX: AMS: AMS to AMS repeater (WIRES Operation=selectable). Our example
shows this option selected.

vk owbd e

[NOTE]

A. When operating in RX: AMS mode, the WIRES-X system only relays the signal that is
selected by the WIRES Operation setting.

B. When "HRI-REPEATER MODE" is started in either the "RX: DIGITAL-TX: FM" or "RX:
FM-TX: DIGITAL" state, the WIRES-X Node cannot operate.

[Transceiver / DST / F/W version]

This displays the data information of the digital transceiver in connection with the HRI-200. In the
example shown above, this is show the firmware revision level of the DR1X/XE.

[Modulation]

Displays the Voice CH wave format selected for repeater operation. (RX CH and TX CH)
* Digital: Displayed if using digital (C4FM) mode.
* Analog: Displayed if using analog (FM) mode.

* AMS: Displayed if using AMS (Automatic Mode Select) mode shown above.
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[Frequency]

Enter the WIRES-X operating frequency (RX CH and TX CH) in MHz’s

This is the DR1X Repeaters input and output frequency.

NOTE: This the coordinated repeater pairs assigned to the DR1X/XE repeater.
[Narrow deviation]

Select if using Narrow deviation operation.

[NOTE]
This parameter cannot be set different for the RX and TX channels.

This is left as default, uncheck.

[C4FM detect]

Select the C4FM squelch detection method for Digital operation.

Signal: RX becomes busy state when receiving any signal, this selected as shown in
the preceding.

DSQ code: RX becomes busy state only when receiving a signal containing a matching
DSQ code.

[Digital SQL/Analog SQL]

Enter the squelch code of the WIRES-X operating frequency (Voice CH frequency).
The entered data will be displayed on the ID list.

The following squelch codes are available:

(Analog Operation)
No Tone: Not using CTCSS tone or DCS code squelch
ToneSQL: Using CTCSS tone squelch

DCS: Using DCS code squelch.
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If using ToneSQL, select the desired tone frequency (67.0-254.1 Hz).
If using DCS, select the desired DCS code (023-754).

Shown in the display above, this is set to 125. This is a requirement by the Repeater
Coordinating Body for my area.

(Digital Operation)
DSQ: Select the squelch code (OFF or 001-126) exclusive to digital mode.
[NOTE]
1. The SQL code parameter cannot be set different for the RX or TX channels.
2. The analog SQL type can be set individually for the RX and TX channels.

3. When making REMOTE settings in the TX INHIBIT function, there are some
combinations that cannot be set.

(See the description of the TX INHIBIT function for details), as shown the display, it is select
as off.

[Power]

Set the transmission power of the DR1X/XE repeater connected to the Radio 1 terminal, in this
case the power is set to Mid.

[Reverse]

Set the Frequency offset information for the active ID list and Search signal response.

Uplink (PRX)}=445,. 17T5HH:
+ Reveiis Downlimk (TX) =440, 1 F5HHE

Offest (RE}=+5, DOOMHE

* Reverse (when checked): The offset frequency information equals the uplink (RX
CH) input frequency minus the downlink (TX CH) output frequency (Default).

(Example)

Uplink (RX CH) frequency = 445.175 MHz, Downlink (TX CH) frequency =
440.175, Reverse setting (Default)
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* Uplink (RX) = 445.175MHz / Downlink (TX) = 440.175MHz / Offset =
+5.000MHz

List output/search response info. = 440.175 MHz + 5.000 MHz
* Normal (not checked): The offset frequency information equals the downlink (TX
CH) output frequency minus the uplink (RX CH) input frequency.
(Example)
Uplink (RX CH) frequency = 445.175 MHz, Downlink (TX CH) frequency =
440.175MHz, Normal setting

* Uplink (RX) = 445.175MHz / Downlink (TX) = 440.175MHz / Offset = -5.000MHz

List output/search response info. = 440.175 MHz - 5.000 MHz

[Hide frequency settings]

Hide transmission frequency data. If checked, operating data, such as frequency, can be
temporarily hidden from the ID list.
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[Repeater] Panel
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Figure 128 Repeater Panel

When connecting the HRI-200 and the DR-1X Repeater, the Repeater settings may be entered with
a PC and the WIRES-X software.

[ID SET]

Set the ID (Repeater Callsign) information. (max 10byte)

[NOTE]

Please enter the same Callsign as the WIRES-X registration, as shown WB7OEV.

[TIMER]

Set the timer function

TOT (Timeout Timer): Set the Time-Out Timer to prevent continuous extended
transmission.

SQL HYSTERESIS: Set the Hysteresis setting of the noise squelch circuit.

SQL TAIL LENGTH: Sets "squelch tail" duration for the transmission.
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[NOTE]

When the Termination signal is received; the transmission "squelch tail" is eliminated.
(Digital operation)

[ID ANNOUNCE]

Set the ID announcement.

Mode: Set the contents of the ID announcement
*CW:CWID
* CW wo TONE: CW ID (TX without tone code)

* VOICE: Voice ID (Voice guide unit(FVS-2) is required)
* VC wo TONE: Voice ID (TX without tone code) (Voice guide unit (FVS-2) is required)

Level: Set the volume of the ID sound.

CW ID SPEED: Set the mark reproduction speed(words/min) of the CW ID.

INTERVAL: Set the Transmission time interval between the ID announcements.

[Caution1 (CW ID SPEED)]
When operating in the USA the CW ID SPEED setting time must not exceed
20wd/min when keyed by an automatic device, to comply with the FCC rule Part
97: Sec.97.119 (b)(1) Station identification.

[Caution2 (INTERVAL)]

When operating in the USA the ID setting time should be ten minutes or less to comply
with the FCC rule Part 97: Sec.97.119 (a) Station identification.

[TX INHIBIT]
Set transmit inhibit.
Mode: Set the TX INHIBIT function.
* OFF: Permit repeater transmissions

* ON: Restrict transmission
* REMOTE: Remote transmits control by ECS (Enhanced Code Squelch) code.
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STOP/RESUME CODE: Set the ECS (Enhanced Code Squelch) code for remote TX control.
[NOTE]
The selected ECS code, must meet the following conditions:
* Analog SQL is 151.4Hz or less (ToneSQL), or "DCS”: 01(67Hz) to 25(151.4Hz)
* Analog SQL is 156.7Hz or higher (ToneSQL), or "No Tone”: 26(156.7Hz) to
50(254.1Hz)

[DISP TIMER]

Set the repeater touch panel automatic light timer.
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[Preset Search CH] Panel
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Figure 129 Preset Panel

In our example this is not being used we set this function off...the following explains a little about
this.

WIRES-X compatible digital (C4FM) transceivers are able to transmit search signals to locate
WIRES-X Node stations. There are 2 ways of transmitting this search signal.

(Manual Search Function)

Directly transmitting search signals via the WIRES Node Station Voice CH

(Preset Search Function)

Establishing a unique search frequency at which the portable terminal transmits search signals

When WIRES Node stations detect search signals, it returns response signals on the CH at which it
detected the original signal.

Response signals contain Voice CH operating data (frequency, SQL Code, offset data, etc.). Portable
terminals use this information to adjust its setup to access the WIRES Node, entering WIRES-X
access operation mode.
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Preset Search CH settings are for establishing this unique search frequency.

The following parameters need to be set for operation.

[Operation mode]

This displays the Preset Search CH operating mode.

* OFF: Displayed if not using Preset Search CH mode.

* ON: Displayed if using Preset Search CH mode.

[NOTE]

The search channel operation requires an HRI-200/C4FM Digital control mode capable
transceiver (FTM-400D, FTM-100D etc.) connected to Radio 2 terminal of the HRI-200.

[Transceiver / DST / F/W version]

The firmware information of the digital transceiver connecting to HRI-200 for Preset CH operation
is displayed.

[Modulation]

This displays the Preset search CH signal format.

[Frequency (Preset Search CH)]

Enter a unique WIRES-X Preset Search operating frequency in MHz

* Reference: In practice, consult with other WIRES-X stations to select a suitable frequency
that will effectively avoid interference.

[Narrow deviation]

Select if using Narrow deviation operation for Preset CH transceiver.

[C4FM detect]
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Select the C4FM detection method for Preset CH operation.

Signal: Busy is indicated when receiving any signal.

DSQ code: Busy is indicated when receiving any signal containing the matching DSQ code.

[NOTE]

It should be noted that a transceiver with old version firmware cannot be changed from the
PC.

Not supported versions:
* FTM-400D/XD (ver2.20 and previous)

* FTM-100D (ver1.20 and previous)

[Digital SQL]
Obsolete
Enter the squelch code setting for the WIRES-X Preset Search CH operating frequency.

The normal setting is DSQ=0FF. If using SQL Code, select from 001 to 126.

[Power (Preset Search CH)]
Set the transmission power of the WIRES-X Preset Search CH operating frequency.

This is a brief description on the Control Node Repeater, for more information see the HRI-200
Reference Manual for DR1/XE from www.yaesu.com for more information,
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http://www.yaesu.com/

17.3.1 PROCEDURE TO PUT THE DR1X/XE INTO HRI-200 MODE

1. If DR1X is on...turn power OFF.

2. While pressing and holding the [SETUP] button, Press the [POWER] switch, e.g.

(a) Press and hold

(b)-Turn on POWER L~ SETUP
.!'a‘,‘- ; -I_ .................. { r ‘._.-.' ____________________ '
1 { } ] !
= A !
T S s &J“ . :
L (@) |
| i

i
i
i
i
i
|
i
i o [
i
I
i
i
i
i
i

Figure 130 HRI 200 mode sequence

3. While the “YAESU” logo is being displayed, release the [SETUP] button.
“HRI+REPEATER MODE" is displayed...as follows’

DK? Cancel

WB70EV

Touch "OK?"

Figure 131 HRI Repeater Mode

4. Touch [OK?]. HRI mode activates...

Return to Repeater mode from HRI mode, repeat the above step 1 thru 3 and ...

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 151 of 172
This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



E e ——
Cancel

WB70EV

Touch “OK?”

Figure 132 Back to Repeater Mode
And the DR1X/XE returns to Repeater mode (back to the Repeater mode).

Add information on DR-2X Repeater

17.4  STATIC GPS ENTRY FOR FUSION RADIOS

Yaesu Fusion Radio comes with built-in GPS Receivers. GPS is use for showing the position of the
transceiver when transmitting a digital signal. When transmitting a digital signal in the DN mode
the GPS position is transmitted to another digital radio and the receiving radio then uses the GPS
information to compute the distant between the transmitter and the receiver and this is shown on
the display of certain radios, such as the FTM 100, FTM 400 and the FT 991. The FT1(X)D and FT2D
shows the distant on a secondary display.

Not all Yaesu Fusion Radios have built-in GPS Receiver and or the Fusion Radio is in an environment
that does not allow the GPS receiver to receive a GPS signal. Example of this would be if the
transceiver is located in a building and cannot see the GPS satellites. If this is the case and you
want others to see the distant away from the transceiver, you need to enter a static (fixed) location
for the transceiver.

The following show how to get a fixed GPS coordinate for your current location and how to convert
the location to the format that can be enter into the transceiver.

1. Type in your address to google maps https://www.google.com/maps/place and hit enter.
Look at the map, does this show your location? For Example;
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Note: the blue dot is my current location.
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2. If it does, right click the blue dot and a dialog box appears, and then clicks “what's here” as
shown in the following;

1 % hitm — la o i F
& N 8 htps//www.googlecor ; : ! a
™ Amateur Fadio Sites [ Raspbeny Pi (] Misc
each Google Maps @ #H0
r P— . L g 3
N ¥
5 .

Right click on Click on “What's

the Blue dot here”

3. inthe lower portion of the map window appears with the address at GPS location below
the address something like “47.872007, -122.157599", highlight the number and copy.

& & https//wwnw.google.com,r
nateur Radio Sites (] Raspbemy P [ Misc
i : 5w
|‘*.
= 2 7
. ¥, ¥
» ¥ 5
4 $ E
=
Lk -
way
bk Br iF oeihade 4-'_-,._
:;_: % S .'1. v
13608 55th Drive Southean
3 Everes, WiA 55208 oS
" 4 )
%, jf S lip ety D201 Ooote  Tarms  Saed bpschack 10

After clicking on “what here” a dialog appears with the
address of the location and the GPS location.

4. Go to http://boulter.com/gps/ to convert the GPS coordinates to what the radio wants to
use as per example below.
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GPS Coordinate Converter, Maps and Info 1. Paste the GPS location

for your locationto here.

Enter coordinates

it ‘ 2. Click here to convert ‘
___._-—-—-—'_'_'_-_._-_-_-_._._-_ z
Convert and Map y 2
Decimal Degrees (WGS84) %) 3
Latitude Longitude
47872007

-122.157599

Longitude
W22 09 27

148y, <1 SE

! gﬂglsllﬂﬁ
W 122 09.456

3. Copy this GPS location

Depending on the radio thatyou have.
Go T WEp NS €
Y

N T2 TGGoogW e OT USE
Y Clicked At
5302418

10N

562094 DETAILED MAPS AT:

5. Paste the number form #2 above into the “enter coordinates” box.
6. Click convert and map.

7. Use the numbers from the GPS line. It should look like this;
Latitude Longitude

N 475219 W 12209 27

Now the GPS location is in a format that the Yaesu Radios can use. The following are procedure for
each of the Fusion Radios that are available.
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1.

10.

11.
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17.4.1 ENTERING THE STATIC GPS FOR THE FT1(X)D

Manually enter the position information for your current location.

Print the over a second.

This enters the Setting mode.

Now turn the m to select
item [9 APRS].

Press [@

Turn mw select [24 MY POSITION].

Press @

GPS setting items appears on the screen
Default: GPS

Turn the Mto select [Lat].

Press @

The cursor moves the next item
for the Latitude.

Again turn the Mto set
[N (north Latitude)] or [S (south latitude)].

Press @

The cursor moves to the next item for
[Degree].

Turn mw set [Degree].

Press [@ the cursor moves to
the next item [Minute]

Set: 9 APRS
10 SD CARD
11 OPTION

12 CALLSIGN
H

24 MY POSITION

25 MY SYMBOL
26 POSITION COMMENT
27 SmartBeaconing

a1

24 MY POSITION

N
Lat N 0’00.00°
(‘ 00!!)

o 1l

24 MY POSITION

y
Lat N 0’00.00°
(i 00!5)

+f 1l

24 MY POSITION

[
Lat N 47’ 00.00°
{: 00::)

24 MY POSITION

]
Lat N 47°52.00°
(‘ 00”)

|
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Turn mw enter [Minutes].

Press @ The cursor moves to the next
item [1/100 Minutes].

Turn the Mto enter [1/100 Minutes]
Second will be displayed in parentheses.

Press @ the cursor moves to Lat.

Turn Mto select [Lon].

Press @ and the cursor move to the
next item for longitude.

24 MY POSITION

)
Lat N 47'52.19°
(i 00::)

£ 1l

24 MY POSITION

[
Lat N 0’00.00’
(i 00”)

1l

24 MY POSITION

N
Lon N 00’00.00°
(‘ 00”)

a1l

Turn Mto set [E (east longitude)] and [W (west longitude)].

Press [@, the cursor moves to the next item [Degree].

Enter [Degree], [Minutes] and [1/100 Minute] repeating steps 9 through 13.

Press @...the position information is Set.

Press to exit the Set Mode.

This completes the process for setting a static GPS position on the FT1(X)D radio, this is a brief

description on manually setting the GPS. For additional information, see Yaesu.com for the FT1DR

Instruction Manual (APRS Edition).
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17.4.2 ENTERING THE STATIC GPS FOR THE

Manually entering the position information of your FT2D

1. Press the button for over a second.
The Set Mode Menu appears.

2. Touch [APRS].

3. Turn the&to select [24 MY POSITION] and
touch it.

The screen for selecting method of the position
information is displayed.

4. Turn the&to select [Manual] and press

the 2o button. A screen to enter the

position information of the FT2D appears.

5. Again turn the &to select “LAT” and

Press the button. The cursor moves
to the item for setting the Latitude.

6. Turn the&to select “N (north latitude)” or
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“S (south latitude)” then press button to
move the cursor to the item for setting the
“degree”.

& {4 ¢ L
7. Turn the to select [Degree], and then press the SETUPMENU

DISP L
button. The cursor then moves to the item for AR
setting the “Minutes”. Uy B sz9
(007

LON| W 122° 0927
o0y

& . DISP {0 9 &
8. Turn the to select [Minute] and press the i

button. The cursor then moves to the item for setting APRS
the “1/100t% Minute”. s il
LT Iy 47 BN
(007}
LON{ W 122° 0927
(007}
23 h @
9. Turn the&to select [1/100* Minute] and press the &-Lwéﬁyj.@
' APRS
button. The seconds is displayed within the 24MY FOSITION
parentheses. PLAT [ o 5208
(00}
Lon| w 1220 0927
(007}
_ 9 &
10. Turn the&to select [LON] and press the iz SETUP b

button and the cursor move to the setting for the \ APRS
longitude bR,
ATy 472 52190
(007)
pLONL W 122" 0927
(00)
'y (cn
11. Turn the&to select “E (east longitude)” or “W o @
(west longitude)’ and press the button and the T
cursor then moves for setting for “degree”. Manual
. . . AT N 470 5219
12. Enter “degree”,” minute” and “1/100t" minute” in the (007}

pLon|fad 122 pazT
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same way as in step 7 through 9.
13. Press the DISP button and the position information is
set for the FT2D.

14. Press the to exit the set mode and return to the ; Y &)
main screen Lt i @
" 440.175 i
VoL i
HT e
VoLi=—=

L2

_ _ , - FEm | o | WOk |
This completes the process for setting a static GPS position on the

FT2D radio. This is a brief description on manually setting the GPS. For more information, see
Yaesu.com for the FT2D Instruction Manual (APRS Edition).

17.4.3 ENTERING THE STATIC GPS FOR THE FT3D
Refer to the FT2DR since the FT3 and the FT2 are very similar.

Need an FT3 to complete this section
17.4.4 ENTERING THE STATIC GPS FOR THE FTM 100DR
On the FTM-100DR the latitude and longitude can be entered by the following procedure, when

not using the GPS Function. This may be necessary when the GPS satellites are not accessible or
the FTM 100 is use in a fixed location,

1. Press @% for a second or longer. The set-up menu is
displayed.

, select [10 APRS], then press

2. Turnthe
.@ . A . 3 DATA 13 RET/CLOME
=2/ and the menu list is displayed. j?*ggﬂs 14 CALLEIGN
Z OPTION
3. Turnthe , select [19 MY POSITION SETUP MENU [APRS 125 |
DS 17 MES5AGE GROUP
SET], then press 2% and the screen 12 MESSAGE REPLY
. .. 19 » WY POSITION SET
selecting the method of the position 20 MY POSITION
information appears.
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10.

11.

12.

13.

14.

Turn the , select [2 MANUAL].

Press E=2. “2 MANUAL” is selected and the
display returns to the menu list.

) select [20 MY POSITION]

then press @%) and the screen setting for
the FT2D information is displayed.

Turn the

Press #%/  The cursor shifts to the
latitude position.

Turn the select north latitude (N) or

south latitude (S) then press G _—
The cursor shifts to the “degree” setting.

Turn the & to input the degrees, then

&) .=’, and the cursor shifts to
minutes’ settings.

Turn the ,

press Cn)l — | , then the cursor shifts
to the “1/100 minutes” settings.

input the minutes then

Turn the , input the 1/100 minutes

then press G =2 , then the cursor
shifts to the longitude settings.

Turn the , input the longitude (E) or

west longitude (W), then press (ED)]

L m— , then the cursor shifts to the
“degrees” settings.

Repeat steps 9 through 11; input the degrees,

minutes and 1/100 minutes.

Press @Tﬁ_’?], the latitude and longitude is set.

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021
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1]

15. Press %/ for over a second to display the * 0 E 146.180
previous screen. WY I

. B340 1756

This completes the process for setting a static GPS position on the FTM-100DR radio. Thisis a
brief description on manually setting the GPS. For more information, see Yaesu.com for the
FTM-100DR Instruction Manual (APRS Edition).

17.4.5 ENTERING THE STATIC GPS FOR THE FTM 300D
Refer to the FTM-400 as they are very similar in this regard.

Need an FTM-300 to complete this section

17.4.6 ENTERING THE STATIC GPS FOR THE FTM 400DR

The latitude and longitude on the FTM 400 is entered by following the procedure, when not using
the GPS function. This is necessary when the FTM 400 cannot access the GPS Satellites or when it
is in a fixed location.

1. Press @ button for over a second, and the
setup menu appears.

2. Select and touch [APRS], the menu list is SETUP MENU

displayed. - . -
DISPLAY TRITX MEMORY

SIGNALING SCAN

WIRES JX | CONFIG DATA

OPTION
CALLSIGN
3. Touch [26 MY POSITION SET] and the screen
to choose the how to select the GPS method.

27 MY POSITION

28 MY SYMBOL

29 POSITION COMMENT

APRS
——————————————————————————————————

28 MY POSITION SET

WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021
This draft is invalid after 1 March 2021. See HamOperator.¢



4. Touch [MANUAL], this is selected and the
screen change to selection list.

5. Select [27 MY POSITION] and the display
changes to selecting the latitude and longitude 26_MY POSITION.
to be entered. '

28 MY SYMBOL

29 POSITION COMMENT

6. Touch [LAT], the screen for entering the
latitude appears.
27 MY POSITION

POINT DATA

7. Touch [N] or [S]; Select either the northern m—
latitude or the southern latitude. The cursor
will shift to the right and only the number keys
can be pressed.

8. Press the number keys to enter the “degrees”,
“minutes” and “1/100 minute”. The cursor
shifts to the right each time a number entered.

9. Touch [ENT], the display returns to original
display and set latitude is displayed in [LAT].

10. Touch [LON] twice, the display for entering the

27 MY POSITION
WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 POINT DATA
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longitude is shown.

11. Touch [E] or [W], to select the eastern
longitude or the western longitude.
The cursor shifts to the right and when the
number key is pressed.

12. Enter the “degrees”, “minutes” and “1/100 minutes” in as shown in step 6.

13. Touch [ENT] and the display returns to previous screen. The set longitude is displayed in
the [LON].

14. Press @for over second and the Static GPS information is registered and the display
returns to the previous screen.

This completes the process for setting a static GPS position on the FTM-400DR radio. This is a brief
description on manually setting the GPS. For more information, see Yaesu.com for the FTM-400DR
Instruction Manual (APRS Edition).
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17.4.7 ENTERING THE STATIC GPS FOR THE FT 991DR

On the FT 991 the latitude and longitude can be entered by the following procedure. This is
necessary; the FT 991 does not have a built-in GPS Receiver.

1. Press and hold the button and the following appears;
Touch the [LAT/LON] on the Screen to enter the latitude or longitude for the FT 991.

2. Now touch [LAT] as shown below.

A 16:30

“ 440.17500

SQL ——

47° 52 19" N
155° 09° 27 W

LAT GPS

3. Enter the latitude using the display’s keypad then touch [ENT] followed by touching the
[BACK] button.

— 16:30

“~ 440.17500

SQL —
LAT 47° 52° 19”7 N

4. After touching the [BACK] button, the previous screen is redisplayed...
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s 16:30

“~ 440.17500

0 Hz

SQL —

47° 52 19" N
155° 09’ 27" W

LAT GPS

Touch the [LON] button to enter the longitude.
5. After pressing the [LON] button the display changes to the longitude entry key pad.

o 16:30

“ 440.17500

SQL ——
LON 122° 09’ 27" W

Enter the longitude using the numeric key pad then touch [ENT] followed by [BACK] to
register the longitude, and the previous screen is displayed.
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Vet 16:30

“ 440.17500

O Hz

SQL m—

47° 52 19" N
155° 09’ 277 W

LAT GPS

The updated latitude and longitude are displayed.

6. Pressthe button to exit to the previous display.
Note: The manually registered latitude and longitude can be erased by touching
and holding the [LAT]/[LON] on the screen for one second.

This completes the process for setting a static GPS position on the FT 991 radio. This is a brief
description on manually setting the GPS. For more information, see Yaesu.com for the FT 991
Operating Manual, page 113,
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19 TESTING LEVEL 1 TEXT TEST AREA - THE QUICK
BROWN FOX JUMPED OVER THE LAZY DOGS

19.1  TESTING LEVEL 2 THE QUICK BROWN FOX JUMPED OVER

THE LAZY DOGS
19.2  TESTING LEVEL 2 THE QUICK BROWN FOX JUMPED OVER
THE LAZY DOGS
19.2.1 TESTING LEVEL 3 THE QUICK BROWN FOX JUMPED OVER THE
LAZY DOGS
19.2.2 TESTING LEVEL 3 THE QUICK BROWN FOX JUMPED OVER THE
LAZY DOGS
19.2.2.1 TESTING LEVEL 4 THE QUICK BROWN FOX JUMPED OVER THE
LAZY DOGS
WIRES-X, The Bible 2" Edition (Draft 1) 1 Feb 2021 Page 172 of 172

This draft is invalid after 1 March 2021. See HamOperator.com for the current version.



