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Introduction 

 
The purpose of this paper is to document and present proof of concepts, experimentation and 
implementation of AX.25 packet radio node stacking, specifically with Kantronics terminal node 
controllers, to licensed amateur radio operators worldwide. The word “Incomplete” in the title 
prepares the reader that this paper is an ongoing work in progress. As an imperfect repository, 
the reader is encouraged and guided into further exploration of the subject through included 
citations, links and resources.  
 

Assumptions 

 
It is assumed that the reader is already familiar with digital radio frequency communications, 
specifically, amateur radio AX.25 packet, terminology and operating practices. It is further 
helpful if the reader is computer literate. 
 
 

Disclaimer 

 
All information, content, and materials available in this paper are for general informational 
purposes only.  Information in this paper may not constitute the most up-to-date information.  
This paper contains links to other third-party websites. Such links are only for the convenience 
of the reader, user or browser. I may applaud, but do not endorse the contents of any third-
party sites, nor am I sponsored by any of them.  
 
The views expressed in, or through, this paper are those of the individual authors writing in 
their individual capacities only. In no way does listening, reading, emailing or interacting on 
social media with our content establish any type of relationship. All liability with respect to 
actions taken or not taken based on the contents of this paper is hereby expressly disclaimed.  
The content on this paper is provided "as is;" no representations are made that the content is 
error-free. 
 
Submissions, error corrections and comments regarding the content of this paper are 
welcomed. Contact me at: ww2bsa@arrl.net 
 
No money or gifts have been received from any company or establishment listed herein. 
Furthermore, this paper is published gratis and offered free of cost to the reader. Unaltered 
distribution of this paper is allowed with the appropriate credits. 
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What is a Node? 

 
Before we can talk about node stacking, one needs to understand the purpose of an amateur 

radio packet node. A node is a station which is often unattended, with one or more radios on 

one or more different bands, generally forming a permanent part of a packet network, and 

generally offering some services to nearby stations which connect to it. (Tom Fanning, 2023) 

Nodes are designed to extend the range and functionality of a packet radio network. They allow 

users to connect to each other, access shared resources, and communicate across larger 

distances. Nodes offer various tasks such as connecting users to each other; provide access to 

Bulletin Board Systems (BBS) in order to send and receive messages, files as well as chat 

capability; gateways that connect to other networks; and digipeating which relay packets to 

other stations. 

 

A node typically consists of a radio, a Terminal Node Controller (TNC) and a computer. There 

are several ways to set up a node: 

 

On a computer, you can install node software such as BPQ32, XROUTER, (X)Net, URONode, 

PC/FlexNet, or FlexNet32. Operating systems include DOS, Windows, Linux on 32 and 64 bit 

computers and even a Raspberry Pi depending on the node software. Each offer methods to 

add multiple ports. There are also several legacy and currently manufactured hardware TNCs 

with built-in node firmware that can act as a stand-alone node such as MFJ, AEA/Timewave and 

Kantronics to name a few. 

 
 

Computer versus Terminal Node Controller 

 
With the advent of the use of sound cards and sound modems, there has been considerable 
debate between packet users regarding which is better: external TNC or sound card. I will not 
entertain that debate here other than stating that each method has its own inherent pros and 
cons. It should be up to the user to enjoy making their own choice. 
 
I am an avid BPQ and FlexNet32 node operator. However, these systems utilize a computer. My 
goal was to create a multiport node at a remote site that didn’t require a computer. I chose the 
Kantronics line of TNCs for my experiments. 
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Kantronics 

 
Many packet operators refer to a TNC as “legacy” equipment. While it is true that the first TNC 
was developed in 1978 in Canada (Terminal Node Controller, 2024), there are still companies 
who manufacture packet hardware today. Kantronics is one of them and, in my opinion, is one 
of the most underrated and overlooked manufacturers of amateur radio TNCs today. They have 
been around since 1971 and focus primarily on their commercial line of products. (Company 
Info and News, 2020) I rarely see any amateur radio marketing efforts on their part, which adds 
to their anonymity. First hand communications with sales and tech staff revealed that the 
company is relatively small in size with anywhere from 11 to 50 employees and a yearly 
revenue less than $5 million. Once I began reading their manuals, I discovered how versatile 
their TNC’s are, including node stacking ability. 
 

Configurations 

 
A Kantronics TNC can be configured in many different ways for many different purposes, 
including Mailbox, APRS, Telemetry, KISS mode and more. For this section, however, we’ll focus 
on the following setups: packet station, node, stacked node. 
 
 
 
 
Figure 1. Packet Station 
This setup is usually resident at the radio operator’s ham shack, allowing connection to nodes, 
BBS’s or other operators (keyboard-to-keyboard).  
 
 
 
Figure 2. Node 
Here the TNC is configured as a single port node providing 3rd party mailbox services with 
limited forwarding, located either in the operator’s shack, at the amateur radio club repeater 
site or other remote location. 
 
 
 
 
 
Figure 3. Stacked Node 
By stacking two or more TNCs, multiple ports provide users the maximum flexibility with cross-
band access and additional mailboxes. Can be located locally or at a remote location. 
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Node Stacking 

 
The following is quoted from the Kantronics KPC-3+ manual REV. H page 131: 
 

“The concept of a node stack is practically self-explanatory. A node stack is formed 
when two or three or more network nodes are "hard-wired" together (stacked) and 
allowed to communicate with each other. Since the radio ports are already in use, the 
serial port of the TNC is used to pass the networking information and data between the 
nodes in the stack. Setting the INTFACE command (from the cmd: prompt) to NET 
forces the K-Net node to use the serial port as well as the radio ports for passing 
network information. Because of this, the serial port can no longer be used as an ASCII 
terminal port since all communication is now "net-ese" and used by the other nodes in 
the stack for routing and other network functions. If you need to change a node 
parameter, the terminal mode can be regained by connecting a terminal to the serial 
port and using the standard packet transparency escape sequence (three control C 
method), or the node can be remotely accessed via a radio port if the RTEXT has been 
set, and the proper response to the SYSOP command is sent to the K-Net node.” 

 
Before You Continue  
 
You should not only read page 131 in the KPC-3 Plus Manual (Rev. H) on Node Stacking, but 
also, page 154 in the KPC-9612+ manual (Rev. G) and finally, bottom of page 58 in the KAM-XL 
manual (Rev. E) as this information is the basis for the experiments in this paper. 
 
A point of Clarification: Kantronics KPC-3+ is made in two versions: USB and Serial. Both are in 
production. If you going to stack two or more nodes, you need the serial version. 
 
My first experiment was to stack two KPC-3+ TNCs to create a crossband node. But as you 
might have already surmised, there was a lot to digest here… 
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Planning Ahead 

 
Before you place your node on the air, you should plan ahead. At the very least, you need to 
decide the frequencies, SSIDs (Secondary Station Identifier) and features that you want to host. 
Speak to other local packet users and SYSOPS to determine how your node can help build or 
add to the local RF packet network. Other than some of the technical advantages, one of the 
most important and distinct aspects that packet has over other digital modes, is that it is a 
social networking mode. You are working with others to build a network. 
 
Frequencies 
 
Appendix A is the AX.25 packet radio frequency band plan. In a nutshell, any unused simplex 
frequency could be used. However, the most popular packet radio frequencies are 145.010, 
145.030, 145.050, 145.070 and 145.090 as well as 144.990 MHz. Always exercise discretion, 
check local usage, honor Gentlemen Agreements and remember that no one “owns” a 
frequency.  
 
VARA is NOT Packet! 
 
If you already play around with VARA, please allow me to remind you that VARA is NOT packet 
radio. Packet and Vara FM do not play well together on the same channel. Packet is a carrier 
sense, multiple access (CSMA) protocol, which allows for multiple concurrent connections. The 
protocol sorts out which station transmits at any given time. Packet users are accustomed to 
just pressing start and letting the protocol do the work. They typically do not monitor the 
frequency to see if it is busy. Vara FM is not CSMA, and in fact, pretty much hogs the channel 
100% until the connection has completed. Vara FM users that attempt a connection while 
another one is already in progress will be greeted with the "Channel appears busy" message 
and will have to retry the connection later. They need to monitor the frequency first, much like 
HF connections. Packet stations on the other hand, will not detect Vara FM transmissions and 
will happily transmit right over them, causing both connections to fail. (Scott Currie) 
 
Be courteous: Just as VARA FM stations should not be on a packet frequency, the opposite 
holds true - do NOT place your packet node on a VARA FM frequency! 
 
 
 
 
 
 
 
 
 



10 

 

A Word About Your SSID (Secondary Station Identifier) 
 
Your node should have unique callsign SSIDs. A SSID is sometimes referred to as a network 
name. This name allows stations to connect to the desired network when multiple independent 
networks operate in the same physical area. A perfect example is your home or business Wifi 
name. In amateur radio, a SSID is a number following a station's callsign. The numbers range 
from -0 to -15 and are used to identify the type of packet service the station is running. Ex: 
WW2BSA-5. Appendix B has some Secondary Station Identifier examples. 
 
Kantronics TNC can host many different SSIDS for many different purposes. By default, -1 is 
your mailbox and -7 is your node. It is important that no two SSIDs ever be the same – in the 
TNC nor on the frequency you’re operating on. More on this later in the parameters section. 
 
When you use a Callsign with an SSID as your base Callsign, remember that any node you 
connect to will usually use your Callsign with this SSID minus 1. Since the new SSID will be one 
less than your station's SSID, don't have that SSID used in your TNC or any other TNC on the 
same frequency. Strange problems will occur if you have this kind of SSID conflict. (Varmint Al's 
Amateur Radio Packet Page, 2022) 
 
TNC Features 
 
Decide what features your TNC will have. Node, personal mailbox, perhaps mail forwarding 
to/from a local full service BBS, telemetry/remote control, POCSAG paging-packet server. (Yes, 
you can send a page via packet! More on this later.) 
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KA-Node versus K-Net 

 
KA-Node 
 
Most Kantronics TNCs (KPC-3 Plus, KPC-3XE, KPC-9612 Plus, KPC-9612XE) include, as a part of 
their firmware, the Kantronics KA-Node. KA-Nodes, like other networking nodes such as 
NET/ROM, operate more efficiently than do digipeaters as a link between two stations. End-to-
end acknowledgement of received packets is not required with the nodes; instead, they handle 
errors between each other, rather than from end to end (which can cause extra traffic when 
errors or interference occurs). A KA-Node, however, is “silent” in that it does not automatically 
connect to and exchange routing data with adjacent nodes, as do fully-featured nodes such as 
NET/ROM, X1J, or Kantronic’s K-Net. Consequently, users cannot issue a CONNECT to a distant 
station without knowing the path - as they sometimes can with a full-featured node such as 
PC/FlexNet and FlexNet32. At the same time, KA-Nodes are useful in that they are more 
efficient than digipeaters in using channel time, while not requiring the effort and time required 
to maintain a full node. 
 

KA-Node Summary 

• Manually operated node. Once connected to, the user has to specify the next 
node or station to connect to. 

• Can digipeat. Useful for Unproto communications like a Packet Net Roundtable. 

• Check stations heard with J (Jheard Short|Long -- The long version displays the 
destination field and digipeaters used. An asterisk [*] indicates the station was 
heard via a digipeater.) 

• Check Nodes heard with the N (Nheard Short|Long -- The long version displays 
the destination field and digipeaters used. An asterisk [*] indicates the node was 
heard via a digipeater.) 

• Attempted connections can be aborted with Abort command. 

• Can stay connected to the node by using the S(tay) command when connecting 
to another station or node.Ex: C(onnect) callsign S(tay) 

• Responds to the H command. (Varmint Al's Amateur Radio Packet Page, 2022) 
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KA-Node Menu Example: 
ENTER COMMAND: B,C,J,N, or Help ? 
ABORT STOP A CONNECTION IN PROGRESS 
B(ye) NODE WILL DISCONNECT 
C(onnect) call CONNECT TO callsign 
C call S(tay) STAY CONNECTED TO NODE WHEN END DISCONNECTS 
J(heard) CALLSIGNS WITH DAYSTAMP 
J S(hort) HEARD CALLSIGNS ONLY 
J L(ong) CALLSIGNS WITH DAYSTAMP AND VIAS 
N(odes) HEARD NODE CALLSIGNS WITH DAYSTAMP 
N S(hort) NODE CALLSIGNS ONLY 
N L(ong) NODE CALLSIGNS WITH DAYSTAMP AND VIAS 
ENTER COMMAND: B,C,J,N, or Help ? 

 
K-Net Node 
 
This is another Kantronics node creation. It is a derivative of NET/ROM and an EPROM version 
upgrade for older models.  It will send broadcasts, enroll itself onto a NetRom system and will 
respond to NetRom accordingly.  Note that logging into a K-Net node is not identical to a 
NetRom node and it is also is not a BPQ Node.  
 

K-Net Node Summary 

• Communicates to other network nodes. 

• Builds a Neighbor node route list of nodes it can directly connect to (Routes) 

• Builds a Network Node list of all the nodes it knows how to connect to (Nodes) 

• Can connect to distant nodes using the stored node and route lists. It might use 
other intermediate nodes in making the connect. 

• Broadcasts known routes and nodes to the other network nodes 

• Can not Digipeat. 

• Can check the stations heard by the node with MH (MHeard) 

• Can stay connected when using the /S option Ex: C(onnect) callsign/S(tay) 

• Responds to the R command with known routes. 

• Responds to the N command with known nodes. 

• Responds to the H command. (Varmint Al's Amateur Radio Packet Page, 2022) 
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K-Net Node Menu Example: 
BSANOD:WW2BSA-7} TYPE 'HELP' OR ? FOLLOWED BY COMMAND FOR MORE 
INFORMATION 
BYE BBS CONNECT CQ HELP INFO LINKS MHEARD NODES PORTS ROUTES STATS 
USERS SYSOP 
 

 
Deciding on the Node Type 
 
To stack two or more TNCs efficiently, the decision is already made up for you: K-Net. However, 
you can actually run KA and K-Net nodes simultaneously on the same TNC. Make sure you have 
different names and SSIDs or else there will be problems. Regretfully, even with the maximum 
installed RAM, hosting both a K-NET and KA-Nodes can cause you to run out of memory very 
quickly if you do not choose your parameters wisely. For example, lengthy, detailed beacon 
texts, PORT information or station INFO statements will take up a lot of memory. Make sure 
your TNC has its RAM upgraded from 256K to 512K and is using firmware V9.1. Plan ahead. 
 
Last Minute Addendum: Kantronics released the KPC-3XE USB around April 2026. This unit has a 
whopping 1MB of RAM, but, as far as I know, cannot be stacked because the computer port is 
USB. 
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Other Hardware – Computers, Radios and Cables 

 
The Computer and Operating System 
 
You can use either DOS, Windows or Linux, just so as long you can run a terminal program to 
access your terminal node controllers. For terminal programs, I use PuTTY. Kantronics offers a 
terminal program called KTERM for free. Simply fill out the form. Pay nothing. Download. 
Execute. Works on all Windows versions. There are dozens of terminal programs for you to 
choose from to suit your tastes.  
 
Connecting the Computer to the TNC - Cables 
 
The TNC is connected to the computer via a serial cable. IMPORTANT: The KPC-3+ TNC must be 
the serial version – not the USB version. Most TNCs use a DB25 male (on the TNC end) to DB9 
female serial cable (on the computer end). Don’t make the mistake I made by ordering a null 
modem cable by accident. More information on and how to make your own cable can be found 
on page 37 “Make Your Serial Cable” of the KPC-3+ manual. 
 
If your computer only has USB ports, you can use a USB to serial converter. I have successfully 
used a DTech USB to Serial converter on computer with USB ports running Windows 7. Another 
favorite of mine is Data Communications USB-RS23 Converter Model USA-FTDI-A36 available 
from Amazon, Gearmo.com, or USBGear.com to convert the serial cable to the USB port. Drop 
me an email with the converter you successfully use to be included in future updates to this 
paper. If you have a computer with a 9-pin serial port, then you can bypass the USB/adapter. 
 
Radios 
 
You can pretty much use any FM transceiver capable of transmitting 1200 bits per second (bps) 
AFSK at a bandwidth of 730 Hz. Higher baud rates, such as 9600 bps require wider channels. 
Further discussion is reserved for future paper updates. However, more information can be 
found at sigidwiki. 
 
My packet radio preferences are Yaesu models with a DATA port on the rear or any Motorola 
mobile radio from the CDM Series. (ie: CDM-750, CDM-1250, CDM-1550) As of this writing, 
these radios are plentiful on eBay as are the programming cables and software. Jason Rausch, 
K4APR, owner of RPC Electronics, LLC in Chesapeake, Virginia (Not to be confused with RPC 
Electronics in Ohio) makes an adapter that allows you to use a DB9 (TNC) to 6-Pin DIN (Adapter) 
cable for 15 or 20 pin Motorola radios. The adapter is Model RMOTO16PA and currently runs 
$12.00 per unit. At Masters Communications, you can find a similar model Motorola-16 adapter 
for $16.00. A similar adapter for the Motorola GM300, another great radio for packet, can be 
found on the Argent Data Systems web site.  
 

https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://shop.kantronics.com/kterm/
https://www.amazon.com/Kentek-Female-Serial-RS-232-Adapter/dp/B07KVFDWMG/ref=sr_1_1_sspa?crid=6URRN3616LFZ&dib=eyJ2IjoiMSJ9.15RUxbivSKroZtcLNARFk3hS5BRPl4OHhkA7gPc-1G1C-_qZl8CMAbyreL6mkL6FSgJYc-JntGZzt8sj7zEEe9yGUTPVoVJa89T19S0KFLeHI6LUQq-oJ9mGgm8DNzTWcRmZpgehunqnjPhezSlgXdn-8X5mIWw2jpqJL8D1qNRNb8CMk0BtYzUs4wO9Ib3QnIadi3HLTKu0jjXhHHA1-e302gnDmw0uQj726UlV21A.NgqoQqA0z59w-pQhPp9BVKGZxZFkTj1qLqWdj80Vjx4&dib_tag=se&keywords=db25+to+db9&qid=1755233401&sprefix=db25+to+db9%2Caps%2C200&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Kentek-Female-Serial-RS-232-Adapter/dp/B07KVFDWMG/ref=sr_1_1_sspa?crid=6URRN3616LFZ&dib=eyJ2IjoiMSJ9.15RUxbivSKroZtcLNARFk3hS5BRPl4OHhkA7gPc-1G1C-_qZl8CMAbyreL6mkL6FSgJYc-JntGZzt8sj7zEEe9yGUTPVoVJa89T19S0KFLeHI6LUQq-oJ9mGgm8DNzTWcRmZpgehunqnjPhezSlgXdn-8X5mIWw2jpqJL8D1qNRNb8CMk0BtYzUs4wO9Ib3QnIadi3HLTKu0jjXhHHA1-e302gnDmw0uQj726UlV21A.NgqoQqA0z59w-pQhPp9BVKGZxZFkTj1qLqWdj80Vjx4&dib_tag=se&keywords=db25+to+db9&qid=1755233401&sprefix=db25+to+db9%2Caps%2C200&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.dtechelectronics.com/dtech-with-indicator-light-usb-2-0-a-male-to-male-db9-rs232-serial-port-converter-adaptor-cable-for-computer-laptop_p553.html
https://www.amazon.com/Gearmo-36in-Serial-Cable-Linux/dp/B004WL7MIQ
mailto:ww2bsa@arrl.net
https://www.sigidwiki.com/wiki/PACKET
https://www.rpc-electronics.com/about.php
http://shop.kantronics.com/k101-kantronics-1200-baud-tnc-db-9-m-to-6-pin-mini-din-plug/
http://shop.kantronics.com/k101-kantronics-1200-baud-tnc-db-9-m-to-6-pin-mini-din-plug/
https://www.masterscommunications.com/
https://www.masterscommunications.com/products/radio-adapter/motorola16/motorola16.html
https://argentdata.com/product/motorola-gm300-mini-din-adapter/
https://argentdata.com/
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The Yaesu FT-8900 is just one example of a DATA port on the rear for packet. 
 

 
 

Motorola to MiniDin6 Adapters. RPC Electronics on the left 
and Masters Communications on the right. 
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Legacy Alinco and Yaesu mobile radios have a DB9 connectors on the rear 
to easily connect to a TNC. 

 
See Appendix C for an incomplete list of radios with data ports. 
 
Connecting the TNC to the Radio - Cables 
 
Either make or buy a radio cable. On the KPC-3+, for example, one end is connected to the TNC 
Radio Port with a 9-pin serial male connector and the other end to your radio. The plug and 
wiring will depend on your radio make and model. If you can’t solder to save your life like me, 
then order from Les Poston, WY0GTR, owner of Ham Made Parts or your favorite cable maker.   
 
NOTE: At this point, you do not need to connect the TNC to the radio yet to set up any TNC 
parameters. So, let’s start our experiments… 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://hammadeparts.com/
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Experiment #1 – Stacking Two KPC-3+ TNCs 

 
Goal: Stack Two KPC-3+ TNCs to Create a Cross-Band Node 
Result: SUCCESS 
 
What I used: 
 
1 KPC-3+ Revision H manual 
2 KPC-3+ V.9.1 (serial version – NOT the USB version. This is important!) 
2  transceivers – one on VHF the other on UHF 
2 TNC to Radio cables (Refer to page 43 in the manual.) 
2 12vdc 2amp adapters with chokes to power the TNCs 
1 DB25 male (TNC) to DB9 female serial cable (computer) 
1 DB25 male (TNC) to DB25 male serial cable (TNC) to physically link the TNCs once 

programmed.  
1  Windows OS 
1  PuTTY terminal software 
 
Connect your KPC-3+ to Your Computer 
 
Revisit the Other Hardware – Computers, Radios and Cables section in this paper or refer to 
pages 31 and 36 in the KPC-3+ manual regarding connecting a cable from the TNC to your 
computer. You can make your own or purchase. Make sure it’s not a Null Modem cable. 
 
Node Stacking Cable 
 
Refer to page 131 in the KPC-3+ manual for a cable schematic. I asked Les Poston, WY0GTR, 
owner of Ham Made Parts, to make me a custom cable. Apparently, after further inspection, 
this schematic looks like the wiring for a null modem cable! You will connect this cable later in 
the setup. 
 
Starting from Scratch – Doing a Hard Reset 
 
Let’s perform a Hard Reset for both KPC-3+ TNCs. Remove the screws and set the jumper as 
directed on page 215 in the manual for the KPC-3+ for details. 
 
 
 
 
 
 
 

https://kantronics.com/wp-content/uploads/2018/10/KPC-3Plus-Manual-RevH.pdf
https://www.amazon.com/Kentek-Female-Serial-RS-232-Adapter/dp/B07KVFDWMG/ref=sr_1_1_sspa?crid=6URRN3616LFZ&dib=eyJ2IjoiMSJ9.15RUxbivSKroZtcLNARFk3hS5BRPl4OHhkA7gPc-1G1C-_qZl8CMAbyreL6mkL6FSgJYc-JntGZzt8sj7zEEe9yGUTPVoVJa89T19S0KFLeHI6LUQq-oJ9mGgm8DNzTWcRmZpgehunqnjPhezSlgXdn-8X5mIWw2jpqJL8D1qNRNb8CMk0BtYzUs4wO9Ib3QnIadi3HLTKu0jjXhHHA1-e302gnDmw0uQj726UlV21A.NgqoQqA0z59w-pQhPp9BVKGZxZFkTj1qLqWdj80Vjx4&dib_tag=se&keywords=db25+to+db9&qid=1755233401&sprefix=db25+to+db9%2Caps%2C200&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://hammadeparts.com/
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Once completed, connect the TNC to the computer with your cable and power on.  
 

1. If you are using the KPC-3+ for the first time or after a hard reset, the TNC will run 
AUTOBAUD routine when you enter * from your keyboard. 

2. Enter your callsign without any SSID. 
3. You should see the Kantronics model, version and copyright text followed by the cmd: 

prompt. (See figure below) By the way, if at any time the command prompt is missing, 
simply hit CTRL-C to bring it up. 
 
 

 
 
 

4. Hopefully, you see version 9.1. (If you see anything else, I highly recommend you 
upgrade to V9.1. Pick one up an eprom from eBay, or better yet, order a new one from 
directly from the Kantronics Store.) 

5. Type DISPLAY to see the basic parameters. 
6. Set DAYTIME. (See page 165) 
7. You need to switch from a NEWUSER which as you can see has limited commands to the 

full set. Enter INTFACE TERMINAL. 
8. Enter ABAUD 9600 which is NOT the packet baud rate but the serial cable rate. (See 

page 151.) 
9. Enter HBAUD 1200 which is the baud rate you’ll be transmitting over the air. 

 
 

https://shop.kantronics.com/firmware-update-9-1/
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Node Stacking Parameters: VE7ED to the Rescue 
 
During my research and experimentation, I had the distinct pleasure of conversing with Ed 
Gorse, VE7ED, who has decades of packet radio experience behind his belt and is SYSOP of 
several successfully stacked nodes. 
 
The following chart is from Ed’s web site which I recommend visiting some time. 
 

 
 
Assuming you followed my directions in the previous section, the first four rows in this chart 
should look familiar and be completed already. 
 

10. Enter CD SOFTWARE at the cmd: prompt. If you don't set the CD SOFTWARE, any signal 
that opens the squelch the TNC will not transmit. When using CD SOFTWARE, it looks for 
the packet signal even if the squelch is wide open. 

11. Enter MYREMOTE<callsign-SSID> This is will allow you remote access to your TNC. See 
page 183 in the manual. 

12. For the password, I use at least 10 characters. RTEXT <password> See page 197 in the 
manual for a complete explanation. You can access your TNC remotely by entering the 
remote callsign or via SYSOP from the K-Net menu. Remember to place spaces between 
each character when prompted for the password. Ex: p a s s w o r d not password 

13. Enter NETALIAS <node alias> For example: 440BSA or any unique 6 character 
identification of your node that doesn’t duplicate and conflict with others. (See page 
184) 
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14. Set the XMITL (this is the deviation setting) Most ham radios have a parameter value set 
somewhere between of 30 and 100. Motorola XMITLVL can be set to around 268. To set 
the deviation, use a service monitor, trying to set it by ear is almost impossible. When 
set properly, you can gain about 25% faster throughput. Ed, VE7D, has 6000 foot 
mountains surrounded by water so the tested deviation he set it to is 2.75 KHz, 
however, for flatter terrain he sets it to 3.0 KHz. 

15. Double check that ABAUD is the same on each TNC. Then, enter INTFACE NET on both 
TNCs. THIS PARAMETER CHANGE IS IMPORTANT. The units will NOT communicate with 
each other if ABAUD is different on each TNC and if INTFACE NET parameter is not 
executed. Also, once this parameter is entered, you will not be able to make any 
additional changes unless you reset the TNC. More on this later. 

16. Power down each TNC. Disconnect the RS-232 cable from the TNC and connect the 
STACKING CABLE. Power on each unit.  

17. Because both computer ports on each TNC are being used to create the stack, you 
cannot connect to your K-Net Node locally to test it. You must connect from another 
packet station. I use a Kenwood TH-7A, TH-72A or TM-D700/710 connected to a laptop 
to access the node from the other side of the shack. 
 
 
 

 
Two Kantronics KPC-3+ Terminal Node Controllers. 
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TNC to Radio and Stacking cable connections on the rear. 
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Testing the node stack. Oops! Forgot to set the DAYTIME parameter. 
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The screenshot details the connection made to the UHF port of my stacked node 
(440BSA:WW2BSA-6) using KTERM with my Kenwood TM-D700A mobile (WW2BSA-13) from 
another room. The 2 meter port (144BSA:WW2BSA-8) and various commands can be seen 
beneath the K-Net Menu.  
 
Note: if you connect to the node callsign, you will get *** CONNECTED to WW2BSA-6 with no 
further response until you hit the ENTER key. However, if you connect to the alias, any 
information or greeting entered in CTEXT will be sent. I usually put something like “Welcome to 
the WW2BSA K-NET Node. Hit ENTER for commands.” 
 
Finally, I tested the Mailbox and noticed an incorrect date. This is because I neglected to set 
DAYTIME during the beginning of this experiment. Therefore, the date and time in the 
MHEARD, the mailbox and J(ustheard) commands are showing an incorrect time. I can change 
this remotely with the SYSOP command, but in this case, since the stack is still on my bench, I 
can change that parameter locally. More on this later. 
 
 
Behold! A basic cross-band stacked node with Mailboxes is born! 
 
There are so many ways to customize this: disable one or both of the mailboxes to free up more 
memory and/or add a KA-Node on one or both of the units. Forward or reverse forward 
messages. Add beacons, create info text messages and more! 
 
Editing More Parameters 
 
By connecting to your TNC’s MYREMOTE callsign, you can change any parameter in the TNC. If 
you connect to the node and enter SYSOP (See page 127) from the K-Net menu, you will have 
access to a limited number of K-Net commands.  
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Backup Your Parameters 

 
Adding backup power to your TNC is a prudent move in the event of a power failure. You can 
add a 9V battery to the KPC-3+ making sure you change jumpers J1 and J2 as outlined on page 
218.  Both the KPC-9612+ and KAM-XL utilize CR2032 lithium batteries to save parameters. (See 
pages 258 and 181 respectively.) The estimated battery shelf is a broad 2-5 years. Note that 
once you remove the battery, all parameters will be lost and the TNC will revert back to factory 
defaults. Therefore, it is important to backup your parameters. 
 
Kantronics does not offer a parameter backup option, however the following two methods 
offer a solution. 
 
Method 1 – WB6YNM (sk) 
 
I came across two tutorials. The first one is from the web page of Alfred “Al” Harral, III 
WB6YNM (sk): 
 

How to Save & Restore KPC-3 or KPC-3+ Parameters 

On the source KPC-3+ issue this command: 
 
cmd:?disp 
 
DISPLAY {ASYNC | CHAR | GPS | ID | LINK | MONITOR | NET | PBBS | TIMING} Copy and 
save this line to a text file. 

NOTE: The KPC-3 does not respond to ?disp instead save this line for the KPC-3 instead 
 
DISPLAY ASYNC | CHAR | ID | LINK | MONITOR | PBBS | TIMING | NET | 
 
To configure a KPC-3+ from a factory ‘restore d’ I like to save the setting for each of the 
separate parameter functions listed above. Example: ‘disp a’ and then copy and paste the 
parameters in the text file. 
 
Then ‘disp c’ and again copy and paste the parameters in the text file. Only need the first letter 
in the disp command list for each function. 
I do all 9 sets of parameters one at a time and past them into the same text file separated by a 
few blank lines. Be sure and save the file. 

Restore Factory Default 'restore d' 
 
With a new KPC-3+ or a factory restore where you have issued the 'restore d' command the 
procedure is: 
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First you need to enter your callsign when the sent string is just a (*) 

Next enter the command 'intface terminal' to exit the New User mode. Then copy and paste 
each of the 9 parameters functions list at the cmd. prompt. 
 
NOTE: Each time a single parameter uses more SDRAM the KPC-3+ will issue a soft reset and 
will halt the current pasted parameters and that set of parameters need to be pasted again to 
continue with the rest of the settings. 
The final step I use is to finish off copying and pasting the dispi parameters in a second time. 
This procedure should restore the KPC-3 or KPC-3+ to the saved setting. 

 
Method 2 – N0AGI 
 
The second method was created by Nagendra Punyamurthula, N0AGI, and is what I use. Details 
can be found in the following links. 
 
KPC Configuration Manager Web Page and YouTube Video 
 
KPC Configuration Manager Files 
 
 
Getting Back to the Terminal Mode 
 
Now that I have my parameters saved, I’d really like to get back into my KPC-3+ and fix the 
DAYTIME parameter, add a BEACON interval (See page 154), and a beacon text BTEXT. (See 
page 155.) If you turn off the TNC while it is in INTERFACE NET mode, it will still be in NET mode 
when you turn it back on. To get out of NET mode, either perform a hard reset again (page 215) 
(and lose all your node parameters) or the terminal mode can be regained by connecting your 
computer back to the serial port and use the standard packet transparency escape sequence 
(three control-C method). I did a hard reset after saving all of my parameters via the N0AGI 
Method and simply reloaded them with my changes. 
 
For all intent and purposes, the experiment is completed and logged a success. The rest is up to 
you and your packet radio journey. But wait! There is more… 
 
 
 
 
 
 
 
 

https://n0agi.com/kpc-tnc-config-manager/
https://onedrive.live.com/?redeem=aHR0cHM6Ly8xZHJ2Lm1zL2YvcyFBZ2pQaG5HSkdQam9qTU1aSjZYVWVMWGQtNTVaQ0E&id=E8F818897186CF08%21205209&cid=E8F818897186CF08


26 

 

Experiment #2 – Stacking Three KPC-3+ TNCs 

 
Goal: Stack Three KPC-3+ TNCs to Create a Tri-Band Node 
Result: FAILURE 
 
What I used: 
 
3 KPC-3+ V.9.1 (serial version – NOT the USB version. This is important!) 
3  transceivers – 220, 2 meter and UHF 
3 TNC to Radio cables 
3 12vdc 2amp power adapters for TNCs 
1 DB25 male (TNC) to DB9 female serial cable (computer) 
1 K-Net Diode Matrix 
1  Windows 
1  PuTTY terminal software 
1 KPC-3+ Revision H manual 
 
The key component to this experiment is the custom made K-Net Diode Matrix. (page 132). I 
commissioned Jason Rausch, owner of RPC Electronics, LLC, not to be confused with RPC 
Electronics in Ohio. Jason is a brilliant engineer. After a few emails, I sent him the schematics to 
the diode-matrix from page 134 in the KPC-3+ manual. I requested several units for me to 
experiment with.  
 
Each KPC-3+ was configured with the same parameters as noted in Experiment #1. 
 
Although, I was able to connect to each node individually, I was not able to access one node 
from another.  
 
Possible issues: 

1. The Diode-Matrix was not constructed properly to schematic specifications. 
2. The Diode-Matrix was constructed correctly, but the schematic in the manual has flaws. 
3. Incorrect or missing TNC parameters entered on my part. 
4. Faulty or wrong cable types between the TNC and the matrix. 

 
 
 
 

https://www.amazon.com/Kentek-Female-Serial-RS-232-Adapter/dp/B07KVFDWMG/ref=sr_1_1_sspa?crid=6URRN3616LFZ&dib=eyJ2IjoiMSJ9.15RUxbivSKroZtcLNARFk3hS5BRPl4OHhkA7gPc-1G1C-_qZl8CMAbyreL6mkL6FSgJYc-JntGZzt8sj7zEEe9yGUTPVoVJa89T19S0KFLeHI6LUQq-oJ9mGgm8DNzTWcRmZpgehunqnjPhezSlgXdn-8X5mIWw2jpqJL8D1qNRNb8CMk0BtYzUs4wO9Ib3QnIadi3HLTKu0jjXhHHA1-e302gnDmw0uQj726UlV21A.NgqoQqA0z59w-pQhPp9BVKGZxZFkTj1qLqWdj80Vjx4&dib_tag=se&keywords=db25+to+db9&qid=1755233401&sprefix=db25+to+db9%2Caps%2C200&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://kantronics.com/wp-content/uploads/2018/10/KPC-3Plus-Manual-RevH.pdf
https://www.rpc-electronics.com/
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This is the schematic diagram of 
the diode matrix from 
Kantronics KPC-3+ Manual 
Revision H used in this 
experiment. Color coding 
courtesy of VE7ED. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
This is the “diode matrix 
coupler” from Buck 
Rogers packet book. The 
schematic was 
discovered after the 
experiment. Note the 4-
port capability. (G. E. 
"Buck" Rogers, 1999) 
 
Anybody willing to build 
this for me for a price? 
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Experiment #3 – Stacking One KPC-9612+ with One KAM-XL 

 
Goal: To Stack one KPC-9612+ with one KAM-XL to create 3 Nodes + 1 Pager Gateway 
Results: SUCCESS 
 
Let’s stack the KPC-9612+ with a KAM-XL. Now things get really cool, fun and complicated… 
 
What I used: 
 
1 KAM-XL Version 1.21184 
1 KPC-9612+ TNC Version 9.1 
2 12vdc 2amp power adapters for TNCs 
4  transceivers: 2 meter, 220 Mhz, and two UHF 
4 TNC to Radio cables 
1 DB25 male (TNC) to DB9 female serial cable (computer) 
1 DB9 male to DB9 male serial cable (to physically link the TNCs) 
1  Windows 
1  PuTTY terminal software 
1 KAM-XL Revision E manual   
1 KPC-9612+ Revision G manual 
 
The Kantronics KAM-XL third generation multi-modem TNC is a state-of-the-art design giving 
the customer operations on both HF and UHF/VHF, while supporting DSP modems and popular 
new modes of operation. (KAM XL, 2020) 
 
The Kantronics 9612 is a legacy multi-port, multi-speed TNC (Terminal Node Controller) with a 
primary focus on packet radio, capable of speeds up to 38.4 kbps. Its key specifications include 
a dual port design supporting 1200/9600 bps operation, and a low current requirement. It 
offers features like a large internal mailbox, a real-time clock, and various operating modes 
including BBS, KISS, and GPS and more.  
 
Successors to the 9612 are the legacy KPC-9612+, KPC-9612PMC and the KPC-9612XE. The 
latter unit is currently in production. (9612xe, 2020) The 9612+ and 9612XE both have a 
POCSAG Paging Gateway feature that I wanted to experiment with. However, what interested 
me the most was the port baud rates for the KAM-XL 
 
 
 
 
 
 

https://www.amazon.com/Kentek-Female-Serial-RS-232-Adapter/dp/B07KVFDWMG/ref=sr_1_1_sspa?crid=6URRN3616LFZ&dib=eyJ2IjoiMSJ9.15RUxbivSKroZtcLNARFk3hS5BRPl4OHhkA7gPc-1G1C-_qZl8CMAbyreL6mkL6FSgJYc-JntGZzt8sj7zEEe9yGUTPVoVJa89T19S0KFLeHI6LUQq-oJ9mGgm8DNzTWcRmZpgehunqnjPhezSlgXdn-8X5mIWw2jpqJL8D1qNRNb8CMk0BtYzUs4wO9Ib3QnIadi3HLTKu0jjXhHHA1-e302gnDmw0uQj726UlV21A.NgqoQqA0z59w-pQhPp9BVKGZxZFkTj1qLqWdj80Vjx4&dib_tag=se&keywords=db25+to+db9&qid=1755233401&sprefix=db25+to+db9%2Caps%2C200&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://kantronics.com/wp-content/uploads/2018/10/KAM-XL-Manual-RevE.pdf
https://kantronics.com/wp-content/uploads/2018/10/KPC-9612Plus-Manual-RevG.pdf
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KPC-9612+ and KAM-XL TNC Ports 

Rear view of the KAM-XL 
 

 
Rear view of the 9612+ 

 
9612+/9612XE    KAM-XL 

Port 1  300, 400, 600, 1200 bps  45 – 1200 bps 
Port 2  4800, 9600, 19200, 38400 bps 300-9600 bps 
 
Now is a good time to mention Advanced Electronic Applications, Inc. (AEA) PK-900 and DSP-
232 Terminal Node Controllers. These versatile, legacy units now owned by Timewave, Inc. 
have many digital modes and dual ports with Gateway features similar to the Kam XL. However, 
the KAM XL has more versatile baud rates and can be stacked.  
 
Dual radio ports allow the Kantronics KAM-XL to be used on HF, UHF and VHF bands. The 
popular Kantronics KAM "gateway" feature allows local packets to be received on port and then 
transmitted over the other. In addition, the Dual-Port Mailbox makes for a highly customizable 
TNC. 
 
With four available ports at my disposal, this opens up so many possibilities. I chose the 
following configuration for my experiment. 
 

9612+     KAM-XL 
Port 1  2 meter 1200 bps, Mailbox  UHF1200 bps 
Port 2  UHF Pager Gateway 9600 bps  220 1200 bps 
 
As a former Motorola Pager sales representative (4th highest sales nationwide) and technician, 
my love for paging is almost as passionate as it is for packet radio. Therefore, I wanted to 
incorporate the Pager Gateway on Port 2 of the 9612+ TNC. You can configure this port as a 
4800 or 9600 baud backbone instead. On the KAM-XL, you can configure Port 2 as another 1200 
baud or higher VHF/UHF port instead of HF. A lot of possibilities…  

https://www.timewave.com/
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The 2 meter user port on the 9612+ is set for 145.010MHz. The stack is located on a 
mountaintop with a cross link between UHF on Port 1 to my BPQ BBS/Node, accessing the 
Minisink Valley Packet Network region and on Port 2 with a 220 MHz backbone link to Northern 
NJ Nodes/BBS.  Let’s throw a mailbox in there for good measure! 
 
Planning out the SSIDs 
 
Here is an example of my organizational SSID chart I made. 
 

SSID TNC:Description Command SSID Description Command 

1 9612+:Mailbox MYPBBS 9 KAM and 9612+ 

Remote Access 

MYREMOTE 

2 KAM:Mailbox MYPBBS 10 Reserved for 

future: Winlink 

 

3 9612:Gateway 

Digipeating 

MYGATE 

UIGATE 

11 Reserved for 

future BPQ Chat 

HCA 

 

4   12 9612+: UHF 

Paging Server 

439.9875 

MYPAGE 

5   13   

6 9612+: SCH144 NETCALL 

NETALIAS 

14   

7   15   

8 KAM: SCHNOD* NETCALL 

NETALIAS 

 -  

 
 
 
 
 
 
 



31 

 

 
Setting up the KAM-XL 
 
Let’s configure the KAM-XL first. Devote enough time to read through the setup and packet 
modes sections of the manual.  
 
In addition to having K-Net and KA-Node capability, the KAM-XL has a unique feature in the KA-
Node menu called XCONNECT that allows for cross-linking between two frequencies through 
the node in much the same manner as the Kantronics Gateway but with local acknowledgment 
of packets. When a connecting station wishes to connect to a station that can be reached 
through the other port of the TNC, the X {callsign} command is sent. The TNC will then attempt 
to establish a link with that station on its other radio port.(Kantronics, 2015) 
 
 
 
 

 
 

Locating Jumper J10 to perform a Hard Reset. 
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Starting from scratch: Hard Reset for the KAM-XL 
 
Let’s do a hard reset by opening up the KAM-XL. Follow the directions on page 185. 

1. Power down the TNC, 
2. Place jumper (J10) on both pins. 
3. Once the cable from the KAM-XL is attached to the computer, power on the unit and 

use your favorite terminal program (I use PuTTy or KTERM) to connect to the TNC. 
4. You should get the self-test and Ram check display. 
5. Remove jumper J10. 
6. Power off and power on the TNC. 
7. Enter * for the autobaud routine. 
8. Enter your callsign without any SSIDs. You should get the cmd: prompt afterwards. 
9. Power off the TNC and reassemble the cover. 
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Entering in the KAM-XL Parameters 
 
Remember that entering any command by itself will show you the existing parameter. Because 
the KAM-XL is dual port, you may see two values on some commands. The first command is for 
Port 1 followed by a / without spaces and the second command is for Port 2. Ex: CD 
INTERNAL/INTERNAL. The DISPLAY command will show you all of the parameters for the TNC.  
 

1. Set INTFACE to TERMINAL (See page 131) 
2. Set ABAUD to 9600 Sets the baud rate used for data through the TNC serial port. (See 

page 99) Make sure the ABUAD value is the same on both TNCs that you plan to stack. 
3. Set HBAUD to 1200/1200 (See page 129) 
4. Enter your DAYTIME (See page 120) 
5. Change CD to INTERNAL/INTERNAL for both ports. (See page 108) 
6. Assign your callsign and SSID to MYREMOTE for remote access your TNC. (See page 145.) 
7. Set the remote password: RTEXT text (See page 167) 
8. Choose the NETALIAS for each port. Ex: NETALIAS SCHNOD (See page 149) 
9. The NETCALL is the callsign of the K-Net node + SSID. Ex: ww2bsa-8 (See page 149) 
10. XMITLVL sets the output level of transmit audio from ports 1 and 2. (See page 180) Most 

ham radios have a parameter value set somewhere between of 30 and 100. Motorola 
XMITLVL can be set to around 268. To set the deviation, use a service monitor. Trying to 
set it by ear is almost impossible. When set properly, you can gain about 25% faster 
throughput. VE7D has 6,000 foot mountains surrounded by water.  He sets his deviation 
to 2.75 KHz. However, for flatter terrain, adjusted to 3.0 KHz. 
 
I located a great YouTube video “Kantronics Kam-XL Terminal Node Controller (TNC)” by 
Henry Kenealy, K1DOS that not only introduces you to the KAM-XL but covers in detail 
how to CALIBRATE the transmit audio drive level to properly modulate a transmitter. 
(Start at 2min 21sec in the video and see page 107 and page 187 in the KAM-XL manual.) 
Another excellent video is “Audio Output Level Calibration” by Steven Wuelfing, K8BZ. 
Steven has a series of nine videos pertaining to the KAM-XL that will help you get more 
intimate with the TNC. 

 
Assuming your test was successful, you can go back to command mode and enter additional 
parameters such as BEACON (page 105), BTEXT (page 107), INFO (page 54), and PORTS (See 
page 58. Note the typo in the manual. It should read “text” not “test.”) 
 
The final parameter to enter is NBAUD. Make sure the serial baud rate matches the serial baud 
rate of the other TNC. NBAUD activates the Net/rom interface mode.  
 
 
 
 

https://youtu.be/xIqGWz89mWk
https://youtu.be/wmuCHbyuI88?list=PLnv084twV494WV3J1y6dMst8OHnSJz0zR
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Testing the KAM-XL 
 
Once you have the basic parameters set, test the node. Since the stack uses the AUX port on 
the KAM-XL, connecting locally to your NETALIAS or NETCALL isn’t an issue. 
 
Once you are satisfied with the test, let’s move on to the second TNC. 
 
Setting up the KPC-9612+ 
 
The KPC-9612+ was chosen for its POCSAG Server feature. One could use a different Kantronics 
TNC depending on your network needs. 

Starting from Scratch: Hard Reset for the 9612+ 
 
Let’s do a hard reset by opening up the KPC-9612+. Follow the directions on page 248. 

1. Power down the TNC, remove the 4 screws to the case. 
2. Place jumper (J12) on both pins. 
3. Once the cable from the KPC-9612+ is attached to the computer, use your favorite 

terminal program (I use PuTTy or KTERM) to connect to the TNC at 9600 baud (cable 
rate). 

4. Wait for the CHECKSUM. 
5. Turn power OFF. 
6. Remove Jumper (J12). 
7. Power on the TNC. 
8. Enter * for the autobaud routine. 
9. Enter your callsign without any SSIDs. 
10. Reassemble the cover. 
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Entering in the KPC-9612+ Parameters 
 
The KPC-9612+, like the KAM-XL is dual port and you may see two values on some commands. 
Remember, the first command is for Port 1 followed by a / without spaces and the second 
command is for Port 2. Ex: CD INTERNAL/INTERNAL. The DISPLAY command will show you all of 
the parameters for the TNC.  

 
1. Set INTFACE to TERMINAL (See page 197) 
2. ABAUD 9600 sets the baud rate used for data through the TNC serial port. (See page 99) 

NOTE: Make sure the ABUAD value is the same on both TNCs that you plan to stack. 
3. Set HBAUD to 1200/9600 (See page 195) In this case, port 1 is the 1200 baud 2 meter 

user port and port 2 is the 9600 baud Pager Server. 
4. Enter your DAYTIME (See page 188) 
5. Change CD to INTERNAL/INTERNAL for both ports. (See page 180) 
6. Assign your callsign and SSID to MYREMOTE for remote TNC access. (See page 208.) 

NOTE: The SSID for MYREMOTE and password for RTEXT can be the same for the KAM-
XL as well as the KPC-9612+ because you access each TNC individually. 

7. Set the remote password RTEXT text (See page 225) 
8. The NETCALL is the callsign of the K-Net node + SSID. (See page 149) 
9. Choose the NETALIAS. (See page 149)  
10. XMITLVL sets the output level of transmit audio from ports 1 and 2. (See page 180) Most  

ham radios have a parameter value set somewhere between of 30 and 100. Motorola 
XMITLVL can be set to around 268. To set the deviation, use a service monitor. Trying to 
set it by ear is almost impossible. When set properly, you can gain about 25% faster 
throughput. VE7D has 6000 ft mountains surrounded by water so the tested deviation 
he set it to is 2.75 KHz of deviation, however, flatter terrain set it to 3.0 KHz. 

11. BEACON Every 20  My beacon is set for every 20 minutes. Page 177. 
12. BTEXT Beacon text. Page 179. 
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KPC-9612+ POCSAG Paging Gateway 
 
Although commercial paging isn’t as common as it used to be, POCSAG Paging is a fascinating 
mode to experiment with. My experiments with POCSAG are currently ongoing. Results are 
forthcoming in a future paper. In the meantime, read the POCSAG Paging section starting on 
page 100 in the KPC-9612+ manual, as well as the article, “PAGER HANDBOOK for the Radio 
Amateur” by Philip N. Anderson, W0XI and this article: “Digital Amateur POCSAG Paging.” 
 
At this point, if you don’t want to proceed with a Paging Server, you have several options. Set 
up Port 2 as a 4800 or 9600 baud backbone link, stack a KPC-3+ or another KAM-XL depending 
on how many VHF/UHF and/or HF ports you want.  
 
Higher Baud Rate Considerations 
 
If you’re setting up a user channel or a backbone link faster than 1200 baud or even a Pager 
Server, you will need a 9600 baud capable transceiver. Here is a technical article on 9600 by 
Kevin Wood G7BCS, “Rig support for 9600 BAUD packet” 

I have compiled an incomplete list of transceivers that should satisfy the requirements. See 
Appendix D 
 
Having a distinct attraction to Motorola transceivers, I successfully programmed the legacy 
CDM-1250 as a POCSAG transmitter. The legacy radios CDM-750 and CDM-1550 should work as 
well, although I have not tested them yet. Creating a cable to go from the 15 pin Port 2 of the 
TNC to the microphone input on the front of the radio was a mistake. You need to access the 
audio from the accessory port and program the pins properly. Cables from Kantronics and 
HamMade Parts solved this problem. Complete details on programming radios, pagers and 
more are included in an upcoming paper. 
 
Entering in the Pager Gateway Parameters 
 
From the command prompt, enter the following: 
 
MYPAGE Enter your call sign and a unique SSID. Pages 105/207. 
PAGETEXT Enter your welcome message up to 128 characters. Pages 105/216.  
PAGECWIDON  Send a CW ID after a page. Pages 105/214.   
PAGEDIR 3 Allocates memory for entries for the pager directory. 105/214 
PAGELOG4  Allocates memory for the log. This value must be set and the size is dependent on 
RAM availability. Pages 105/214. 
 
 
 

https://share.google/kIlLNApeQQO5MbeoX
https://share.google/kIlLNApeQQO5MbeoX
https://www.qsl.net/kb9mwr/projects/pager/plan.html
https://wiki.oarc.uk/packet:9k6-rig-support
https://share.google/3HVRzAGD8N1dreDe6
https://www.motorolasolutions.com/en_us/products/two-way-radios/commercial-business-two-way-radio-systems/analog-business-radios/discontinued/cdm750.html#tabproductinfo
https://share.google/o2g2gZ4zK6g3tRxwN
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Testing the KPC-9612+ 
Locally connect to your K-Net Node call sign or alias.  Hit enter for the command list.  Enter 
PORTS (See page 148), CTEXT (See page 142) and INFO data (See page 143). Test out your 
SYSOP mode. Try out the PAGER Server if you have one. If you added a KA-Node, you’ll have to 
access that call sign/alias by connecting from another radio. 
 
The Final Steps 
 

 
 
This is important: Before you power down the KPC-9612+, enter INTFACE NET from the 
command prompt. (See page 143) This prepares the TNC for stacking. 
Then, make sure both the KPC-9612+ and the KAM-XL are powered off before you connect the 
cable. 
 
I use a nice short cable as pictured above to attach the RS232 male end to the computer port of 
the KPC-9612+. Then attach the DB-9 female end to the AUX port of the Kam-XL. 
 
Power both units back on. 
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The Moment of Truth 
 
Unlike the KPC-3+ and KPC-9612+, you can connect locally from the KAM-XL using the computer 
port since the AUX is being used for the stack. 
 
WW2BSA Stacked Super-Node a Success! 
 
Here’s the final configuration and planned usage: 
 

 
 
 
 
 
 

 
 

 
 
 
 
 
Notes, Tips, Tricks and the Future 

• When first connecting to any Kantronics TNC after a hard reset, you may get garbled 
characters and have a difficult time communicating with the TNC. The default serial 
speed is 19200 and your terminal program should be set accordingly. Once you Have 
established a connection, if you switch ABAUD to 9600, make sure your terminal 
program is set for 9600.  However… 

• …If any of your radio ports will run faster than 1200 baud, it is important that your com 
port speed is set to ABAUD 19200 or faster. 

• Unless you have a lot of users or special interest groups, you won’t need a mailbox on 
each node. Although, you can get into some creative forwarding scenarios with two 
mailboxes or to/from your local BPQ, FBB or XROUTER BBS. 

• You only need one unique NETCALL on the KAM-XL, although you do need a unique 
NETALIAS for both Port 1 and Port 2.  Ex: WW2BSA-8   Port 1: SCH440 Port 2: SCH220 

• You can access the Paging Server via its own call-ssid or via the K-Net Node menu on the 
KPC-9612+. 

• Remember that each TNC will have its own K-NET menu, so make sure you enter INFO, 
CTEXT and PORTS on each. 

• You can use the same MYREMOTE call-ssid and RTEXT on each node. They won’t 
interfere with each other in SYSOP mode, even if both nodes on the same band - but 
different frequencies. 

CDM-1250 

145.010 

User Channel 

KAM XL Icom IC-38A 

223.xxx 

Backbone 

 

 

CDM-1250 

439.9875 

Pager Server 

9612+/XE 

CDM-1250 

443.000 

Link to 

WW2HCA BBS 
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• RTEXT is case sensitive. 

• When entering the BBS command from a K-NET Menu, use the S command to prevent 
you from disconnecting entirely from the node. Ex: BBS /s 

• In older Kantronics TNCs, the PERM command saves your current parameter and 

configuration settings (such as MYCALL, baud rate, or radio settings) into the TNC's non-

volatile memory (EEPROM). This ensures the TNC retains your customized configuration 

when powered off or rebooted. However, the PERM command is no longer in firmware 

V9.1 as many newer units (like the KPC-3 Plus or KAM Plus) automatically saves your 

parameters. This is a powerful feature because parameters won’t be lost in the event of 

a power failure.  

• Ed, VE7ED uses Motorola CDM1550 and the older radios Motorola Maxtrac (16pin 
accessory radio) for packet stations. The accessory plug on either radio can supply 13.8 
volt for the KPC-3+ when wiring the DB9. Make sure you change the jumpers inside. Info 
on his website. ve7ed.com 

• Another tip from Ed, VE7ED: “Use Airmail v3.0 for a couple of reasons: It has a dumb 
terminal designed for packet and Pactor and it can also fix com port issues you might get 
from Winlink....this is another subject you need to know about. If someone connects to 
your packet station at the same time you switch from a P2P session to Winlink session it 
can hang the TNC and send out all your commands. You may not know that it happens, 
but if you have Airmail installed and configured all you need to do is ONLY close the 
session in Winlink Express start Airmail and hit the earth icon and it will sort the TNC out 
and initialize the TNC then close Airmail and start the Winlink session again and will 
initialize the TNC and you are back in business (process takes 15 to 20 seconds).” 

• Setting up a PBBS, K-Net, KA-Node, Pager Server, etc. takes up a lot of memory. If you 
get the error NOT ENOUGH RAM, replace the 256 kb memory chip with the 512 kb chip. 
If you already have 512 and are running a PBBS, enter PB from the command prompt to 
view your mailbox memory. It should say 480. I entered PBBS 460 and that solved my 
NOT ENOUGH RAM issue. You’ll need to play around with the parameter. 

• Make sure NDWILD is set to OFF. (Varmint Al's Amateur Radio Packet Page, 2022) 

• Some plans for future experiments would be adding a KA-Node to the stack and 
attempting to interface a TNC from a different brand either - legacy or current. 

• The big news is the new Kantronics KPC-3XE USB 1MB released April 2026 with FX.25 
added that allows operating further down into the noise floor than other digital modes 
on HF. Also, the 1MB increase in RAM allows for a larger PBBS as well as other 
parameters. Unfortunately, no node stacking from what I can tell. Have to explore that… 

 
 
 
 
 
 

http://ve7ed.com/
http://www.siriuscyber.net/airmail/
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In Conclusion 

 
I hope you enjoyed this paper. Packet radio is a great digital amateur radio communications 
mode. It is a social networking mode quite different and unique where colleagues can enjoy 
learning and building networks together. External hardware is just one vehicle to that end. 
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Appendix A 
Packet Radio Frequency Recommendations 

 

 
While the above allocations still hold true for today, on January 8, 2024, the Federal 
Communications Commission amended it’s rules to allow higher baud rates.  
 
Amateur Radio Service Rules To Permit Greater Flexibility in Data Communications  
 
SUMMARY 
In this document, the Federal Communications Commission (FCC or Commission) amends its 
amateur radio rules to eliminate the limitations on the symbol rate (also known as baud rate)—
the rate at which the carrier waveform amplitude, frequency, and/or phase is varied to transmit 
information—applicable to data emissions in certain amateur bands. In place of the baud rate, 
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the Commission sets a bandwidth limitation of 2.8 kilohertz in the respective amateur bands, 
consistent with the Commission's treatment of other wireless radio services, which also have 
service-specific bandwidth limitations. This bandwidth limitation will promote continued 
sharing in these amateur bands. 
(FCC, 2024) 
 
Specifics are outlined in the full article found in the Federal Register. 
  

https://www.federalregister.gov/d/2023-26770
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Appendix B 
SSID Lists 

 
The following SSID lists offer numbering suggestions and are in no means the de facto. Check 
with local packet groups for suggested numbering.  

2005 List 
  SSID         PURPOSE 
  none (-0)home stations 
    -1           home station personal mailboxes (usually a TNC-based PBBS) 
    -2           gateways 
    -3           full-service BBS's  (those that forward mail/bulletins) 
    -4           network nodes (having two or more radio ports that perform routing functions via 

     TCP/IP,NetROM, etc. Can be combined with BBS's that also perform routing) 
    -5           console/keyboard -or- printer 
    -6           conference bridges 
    -7           NetROM/X1J/Knet/BPQ nodes 
    -8           cross-band digipeaters 
    -9           mobile / modats 
   -10          WL2K 
   -11             - unassigned - 
   -12             - unassigned - 
   -13             - unassigned - 
   -14             - unassigned - 
   -15           (often used as a downlink address when exiting the far end of a network connection) 
(Recommended SSID Assignments, 2005) 

 
Yaesu APRS SSID List 
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Appendix C 
Transceivers with Dedicated Mini-DIN 6 Pin Data Port 

 
This list is courtesy of Kevin Custer, W3KKC of Masters Communication. I’ve added/updated  
some additional information. Additional research done through RigPix Database. Make sure you 
do your homework before investing in any current or legacy radio for digital communications. 
 

Alinco 

Alinco DR-735T (DRA-50M REV2, DRA-52, '80, 'SR or '100 required for proper PTT operation - 

Maximum transmission speed is 4800 bps. Maximum reception speed is 9600 bps. 

Alinco DR-X35 radios (some - not all) using our Alinco-6 Adapter Module. 

Alinco DR-X38 radios (some - not all) using our Alinco-6 Adapter Module and Alinco / TYT AC-25 

Accessory Connector. 

Alinco DR-X38 radios are NOT 9600 baud capable. 

Bridgecom 

Bridgecom BCM Series - (some not all) may use our BCM-6 Adapter. 

These radios have a HD15 (VGA) data connector and this adapter converts that to MiniDIN-6.  

Btech 

UV-50X3 $$ - Pairs well with a DRA-50M conneting with a Yaesu CT-141 Adapter and DIN6-

Shortie cable.  

ICOM 

IC-207H Mobile VHF/UHF with data ports. 

IC-208H Mobile VHF/UHF with data ports. 

IC-2720H Mobile VHF/UHF with data ports. 

IC-2800H Mobile VHF/UHF with data ports. 

IC-2820H Mobile VHF/UHF with data ports. 

IC-703 

IC-706MKIIG (DRA-36M, '80, 'SR or '100 required for proper PTT operation) 

IC-746PRO HF/VHF/UHF radios supporting data. 

IC-7000 HF/VHF/UHF radios supporting data. 

IC-7100 HF/VHF/UHF radios supporting data. 

IC-7300 HF/VHF/UHF radios supporting data. 

IC-7400 HF/VHF/UHF radios supporting data. 

IC-910H HF/VHF/UHF radios supporting data. 

https://masterscommunications.com/
https://www.rigpix.com/
https://www.masterscommunications.com/products/radio-adapter/alinco6/alinco6.html
https://www.masterscommunications.com/products/radio-adapter/alinco6/alinco6.html
https://www.masterscommunications.com/products/radio-adapter/tyt/ac25.html
https://www.masterscommunications.com/products/radio-adapter/tyt/ac25.html
https://www.rigpix.com/icom/ic207h.htm
https://www.rigpix.com/icom/ic208h.htm
https://www.rigpix.com/icom/ic2720h.htm
https://www.rigpix.com/icom/ic2800h.htm
https://www.rigpix.com/icom/ic2820h.htm
https://www.rigpix.com/icom/ic703.htm
https://www.rigpix.com/icom/ic706mkiig.htm
https://www.rigpix.com/icom/ic746pro.htm
https://www.rigpix.com/icom/ic7000.htm
https://www.rigpix.com/icom/ic7100.htm
https://www.rigpix.com/icom/ic7300.htm
https://www.rigpix.com/icom/ic7400.htm
https://www.rigpix.com/icom/ic910h.htm
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IC-9100 

IC-9700 HF/VHF/UHF radios supporting data. 

 

Kenwood 

TM-251A 

TM-255A 

TM-271A US models requires modification to radio - details at N1VG 

TM-271EEuropean model. 

TM-451A 

TM-455A 

TM-D700 Includes an internal TNC and a 6-pin Mini Din data port. 

TM-D700A, TM-D700E Includes an internal TNC and a 6-pin Mini Din data port. 

TM-D710, TM-D710A, TM-D710E,TM-D710GAor TM-D710GESimilar to the D700, with internal 

TNC and data port. 

TM-G707A, TM-G707E 

TM-V708A 

TM-733A, TM-733E 

TM-V7A, TM-V7E 

TM-V71A Excellent for data, with a Mini Din port and remote control. A favorite for EchoLink 

users. 

TS-480HX, TS-480SAT HF/50 MHz transceivers with data ports. 

TYT 

TH-9000 - works well with Masters Communications Alinco-6 Adapter Module and AC-25 

Accessory Connector. 

 

Yaesu 

FT-100 (newer), FT-100D 

FT-DX101 & 101MP 

FT-817, FT-817ND 

FT-450, FT-450D 

FT-840 ** 

FT-847 ** 

FT-857 

FT-891 

FT-897 

https://www.rigpix.com/icom/ic9100.htm
https://www.rigpix.com/icom/ic9700.htm
https://www.rigpix.com/kenwood/tm251a.htm
https://www.rigpix.com/kenwood/tm255a.htm
https://www.rigpix.com/kenwood/tm271a.htm
http://n1vg.net/
https://www.rigpix.com/kenwood/tm271e.htm
https://www.rigpix.com/kenwood/tm451a.htm
http://www.rigpix.com/kenwood/tm455a.htm
https://www.rigpix.com/kenwood/tmd700a.htm
https://www.rigpix.com/kenwood/tmd700e.htm
https://www.rigpix.com/kenwood/tmd710a.htm
https://www.rigpix.com/kenwood/tmd710e.htm
https://www.rigpix.com/kenwood/tmd710ga.htm
https://www.rigpix.com/kenwood/tmd710ge.htm
https://www.rigpix.com/kenwood/tmg707a.htm
https://www.rigpix.com/kenwood/tmg707e.htm
https://www.rigpix.com/kenwood/tmv708a.htm
https://www.rigpix.com/kenwood/tm733a.htm
https://www.rigpix.com/kenwood/tm733e.htm
https://www.rigpix.com/kenwood/tmv7a.htm
https://www.rigpix.com/kenwood/tmv7e.htm
https://www.rigpix.com/kenwood/tmv71a.htm
https://www.echolink.org/
https://www.rigpix.com/kenwood/ts480hx.htm
https://www.rigpix.com/kenwood/ts480sat.htm
https://www.tyt888.com/pro_info197.html
https://www.masterscommunications.com/products/radio-adapter/alinco6/alinco6.html
https://www.masterscommunications.com/products/radio-adapter/tyt/ac25.html
https://www.masterscommunications.com/products/radio-adapter/tyt/ac25.html
https://www.rigpix.com/yaesu/ft100.htm
https://www.rigpix.com/yaesu/ft100d.htm
https://www.rigpix.com/yaesu/ft817.htm
https://www.rigpix.com/yaesu/ft817nd.htm
https://www.rigpix.com/yaesu/ft450.htm
https://www.rigpix.com/yaesu/ft450d.htm
https://www.rigpix.com/yaesu/ft840.htm
https://www.rigpix.com/yaesu/ft847.htm
https://www.rigpix.com/yaesu/ft857.htm
https://www.rigpix.com/yaesu/ft891.htm
https://www.rigpix.com/yaesu/ft897.htm
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FT-950 

FT-991, 991A 

FT-DX1200 

FT-1500M 

FT-2600M DSUB9 connector. (requires our Alinco-6 Adapter Module) 

FT-7100M 

FT-7800 (older) 

FT-7900R 

FT-8000R 

FT-8100 

FT-8100R 

FT-8500 

FT-8800R 

FT-8900R 

FT-991A HF/VHF/UHF Multi-Mode transceiver with RTTY and Packet data port. 

FT-DX10 A newer HF/50 MHz SDR radio with a Mini Din 6 for digital modes. 

FT-DX3000 

FTM-100DR ## && 

FTM-150R ASP ## 

FTM-200DR ## 

FTM-300DR ## 

FTM-350R $$ 

FTM-400DE, DR, XDE, XDR ## 

FTM-500DR ## 

FTM-6000E or FTM-6000R ## 

 

Vertex/Motorola 

VX-1700 HF/SSB Transceiver 

## You have a choice when connecting these radios to a DRA-50 or DRA-50M: 

1 - Use our DIN6-164 Cable. This is a Masters Communications exclusive cable.  

2 - Use a Yaesu CT-164 Adapter Cable to convert the 10-pin Mini-DIN to a standard 6-pin Mini-

DIN female. Then use our DIN6-Shortie or DRAC-12 Cable to make the connection between the 

radio and DRA.  

The CT-164 Adapter is available from authorized Yaesu Dealers.  

** Data Port doesn't support HF data operation.  

https://www.rigpix.com/yaesu/ft950.htm
https://www.rigpix.com/yaesu/ft991.htm
https://www.rigpix.com/yaesu/ft991a.htm
https://www.rigpix.com/yaesu/ftdx1200.htm
https://www.rigpix.com/yaesu/ft1500m.htm
https://www.rigpix.com/yaesu/ft2600m.htm
https://www.masterscommunications.com/products/radio-adapter/alinco6/alinco6.html
https://www.rigpix.com/yaesu/ft7100m.htm
https://www.rigpix.com/yaesu/ft7800_older.htm
https://www.rigpix.com/yaesu/ft7900r.htm
https://www.rigpix.com/yaesu/ft8000r.htm
https://www.rigpix.com/yaesu/ft8100.htm
https://www.rigpix.com/yaesu/ft8100r.htm
https://www.rigpix.com/yaesu/ft8500.htm
https://www.rigpix.com/yaesu/ft8800r.htm
https://www.rigpix.com/yaesu/ft8900r.htm
https://www.rigpix.com/yaesu/ft991a.htm
https://www.rigpix.com/yaesu/ftdx10.htm
https://www.rigpix.com/yaesu/ftdx3000.htm
https://www.rigpix.com/yaesu/ftm100dr.htm
https://www.rigpix.com/yaesu/ftm150rasp.htm
https://www.rigpix.com/yaesu/ftm200dr.htm
http://www.rigpix.com/yaesu/ftm300dr.htm
https://www.rigpix.com/yaesu/ftm350.htm
https://www.rigpix.com/yaesu/ftm400de.htm
https://www.rigpix.com/yaesu/ftm400dr.htm
https://www.rigpix.com/yaesu/ftm400xde.htm
https://www.rigpix.com/yaesu/ftm400xdr.htm
https://www.rigpix.com/yaesu/ftm500dr.htm
https://www.rigpix.com/yaesu/ftm6000e.htm
https://www.rigpix.com/yaesu/ftm6000r.htm
https://www.rigpix.com/protrx/vertexstandard_vx1700.htm
https://www.masterscommunications.com/products/cables/din6-164.html
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&& The FTM-100 requires you to go into "Set-up Menu" (see pages 51 thru 53 of the 

"advanced" owner’s manual) and shut off the APRS Modem to use a sound card like a DRA.  

Follow the steps outlined in the section "Setting the packet communication operation".  

Otherwise, you won't have receive audio from the "Data" port for an external sound card.  

By default, when the radios squelch is closed, some weird data appears on the receive audio 

pin(s) of the CT-164 adapter and traditional Packet or VARA operation is not possible until 

"Packet DATA" is enabled, APRS is disabled, and the squelch is set open.  

Other usual digital settings (like data speed) also apply, and are explained in this section of the 

advanced owner’s manual. Make sure the data speed matches and the squelch is open.  

$$ The FTM-350 and Btech UV-50X3 requires Yaesu's CT-141 adapter to convert its 8-pin Mini-

DIN connector to a standard 6-pin mini-DIN and our DIN6-Shortie or DRAC-12 cable.  

The CT-141 adapter is available from authorized Yaesu dealers.  

(Kevin Custer, 2025) 
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Appendix D 
9600 Baud Capable Transceivers 

 
This incomplete list highlights 9600 baud capable transceivers. Required modifications are 
noted if needed. 9600 baud capable radios with FSK modulation and flat audio require a direct 
modulator/demodulator path.  
 
Alinco DR-135/435: Known for having a dedicated, easy-to-use 9600 bps data port. 
 
Icom IC-9700: A top-tier VHF/UHF base station, highly regarded for 1200/9600 baud packet and 
satellite operations. It features a dedicated 6-pin mini-DIN data port on the back. 
 
Icom IC-F5122DD (VHF) and IC-F6122DD (UHF) transparent data modems. Icom no longer 
manufactures these radios, as indicated on the Icom America Data/HF Lineup, with no direct 
1:1 hardware replacement currently listed in their lineup. Great radios running at 9600 bps (at 
12.5 kHz) and 4800 bps (at 6.25 kHz) Data Mode Programmable with out without Ethernet – if 
you can find them. 
 
Kenwood TH-D75A: High-end handheld with built-in TNC, supporting 9600 baud natively. 
 
Maxon data radios and TEKK TS-900 can be used for 9600 baud.  
 
Tait TM8100 Series (8105, 8110, 8115): Commercial radios capable of 19.2 kbps, often used 
with software-defined audio busses. 
 
Yaesu FT-891: Suitable for data, though often requires external interface. 
 
Yaesu FT-8900R: Successfully tested for POCSAG paging at 9600. 
 
Yaesu FTM-6000R: Modern mobile with native 9600 baud packet support. 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.google.com/search?client=firefox-b-1-d&q=Alinco+DR-135%2F435&mstk=AUtExfCVlVQAveG6ux6x5LJ-nQ_TWdag6FwtMfWPWBxTKMIc4hJdF_xyXQGrOZJGEzx_YWQlOwNVXnnS1D0PTSjL17y72oXDOqdg-qXNOLQTza-SRuLULKj4GKAXO0VLeiqxJGlGVIvkKIoUk-N212LwgmIjyqkPioQVEb9u_DXrd8TujDs&csui=3&ved=2ahUKEwjZ6Pu6jpiTAxWZ1fACHXBiGhQQgK4QegQIAxAB
https://www.icomamerica.com/lineup/products/IC-9700/
https://www.icomamerica.com/lineup/products/IC-F5122DD/
https://www.google.com/search?client=firefox-b-1-d&q=Kenwood+TH-D75A&mstk=AUtExfCVlVQAveG6ux6x5LJ-nQ_TWdag6FwtMfWPWBxTKMIc4hJdF_xyXQGrOZJGEzx_YWQlOwNVXnnS1D0PTSjL17y72oXDOqdg-qXNOLQTza-SRuLULKj4GKAXO0VLeiqxJGlGVIvkKIoUk-N212LwgmIjyqkPioQVEb9u_DXrd8TujDs&csui=3&ved=2ahUKEwjZ6Pu6jpiTAxWZ1fACHXBiGhQQgK4QegQIAxAF
https://www.febo.com/packet/cheap-9k6/index.html
https://www.google.com/search?client=firefox-b-1-d&q=Tait+TM8100+Series&mstk=AUtExfCVlVQAveG6ux6x5LJ-nQ_TWdag6FwtMfWPWBxTKMIc4hJdF_xyXQGrOZJGEzx_YWQlOwNVXnnS1D0PTSjL17y72oXDOqdg-qXNOLQTza-SRuLULKj4GKAXO0VLeiqxJGlGVIvkKIoUk-N212LwgmIjyqkPioQVEb9u_DXrd8TujDs&csui=3&ved=2ahUKEwjZ6Pu6jpiTAxWZ1fACHXBiGhQQgK4QegQIAxAH
https://www.google.com/search?client=firefox-b-1-d&q=Yaesu+FT-891&mstk=AUtExfCVlVQAveG6ux6x5LJ-nQ_TWdag6FwtMfWPWBxTKMIc4hJdF_xyXQGrOZJGEzx_YWQlOwNVXnnS1D0PTSjL17y72oXDOqdg-qXNOLQTza-SRuLULKj4GKAXO0VLeiqxJGlGVIvkKIoUk-N212LwgmIjyqkPioQVEb9u_DXrd8TujDs&csui=3&ved=2ahUKEwjZ6Pu6jpiTAxWZ1fACHXBiGhQQgK4QegQIAxAJ
https://www.rigpix.com/yaesu/ft8900r.htm
https://www.google.com/search?client=firefox-b-1-d&q=Yaesu+FTM-6000R&mstk=AUtExfCVlVQAveG6ux6x5LJ-nQ_TWdag6FwtMfWPWBxTKMIc4hJdF_xyXQGrOZJGEzx_YWQlOwNVXnnS1D0PTSjL17y72oXDOqdg-qXNOLQTza-SRuLULKj4GKAXO0VLeiqxJGlGVIvkKIoUk-N212LwgmIjyqkPioQVEb9u_DXrd8TujDs&csui=3&ved=2ahUKEwjZ6Pu6jpiTAxWZ1fACHXBiGhQQgK4QegQIAxAD

