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[bookmark: _Toc26610118]Introduction
Welcome to Amateur Radio ! 
 It’s a fascinating hobby … one that is both immensely challenging and satisfying at the same time. But don’t be put off by the ‘challenging’ aspect as you can control just how much you immerse yourself in all its aspects depending precisely on what your interests are.
For example, you might be interested in Emergency Communications – and that is one of the key functions of Amateur Radio in serving our communities in times of disaster. If you have a hankering to build some of your own equipment, there are seminars, literature, and local help depending on how deep you want to get involved. If you have a competitive nature, then contesting is for you … there are myriad and frequent contests that span the State, Country or Globe that you can participate in! 
There are many more aspects too numerous to mention here, but they all have one thing in common … you will probably need a bit of help in learning and initially doing each that you choose. 
This is exactly what this document is about. It is a brief introduction to the help available to you via what we call the ARRL Mentoring Program: 
Simply, we depend on technical resources in your local radio clubs to be the first point of contact when you need help. Each club may have one or more members that are technically adept in certain areas that could initially help you. If further assistance is needed that person would refer the issue to an ARRL Technical Specialist (TS) for your area. There is a listing of these folks further down in this document.  If the TS needs additional resources, they can call on ARRL help such as the ARRL Lab to assist.
Individuals
Clubs
Club and Local Technical Help and Local Mentors
Technical Specialist Program
Mentoring Help
ARRL Lab Assistance

[bookmark: _Toc26610119]How to Find Technical Resources

How do you find assistance with a technical issue? Who may help you out in specific situations?
The method of interaction for any issue should follow the flow chart on the previous page…
 Your local club is your FIRST resource; if they need further assistance, the ARRL Section Technical Specialist team will be there to help and they can enlist some additional ARRL resources as needed …   
… We’re ALL here to help YOU!!

When you are facing a technical issue, it is important to define what is actually happening versus what should be happening.  A careful initial evaluation and definition of the problem on your part will greatly aid anyone that will be involved in assisting you. 
The short table template below will help to frame the existing problem, and also to define what type of assistance may be required.  Use it as a guide in critically thinking about and writing down the information it indicates. You’d be surprised how clarity can occur from noting differences and also describing the ‘actual’ vs. the ‘should’ behaviors.

	DEVICE OR PROCESS
	PROBLEM DESCRIPTION
	WHERE does it occur?
	WHEN does it occur?
	SYMPTOMS
	ACTION You’ve Taken
	RESULT of that Action

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




Of course, this method lends itself easily to issues with hardware or software … the DEVICE can identify a club resource familiar with it to help with operating or performance issues.  Similarly, the PROCESS can point you to a club member that can assist with HOW something gets done - by coaching, by example, or by providing a source of information needed. This describes the Mentoring aspect of the program. Perfection comes with practice, but it certainly helps to have someone guiding your initial efforts. Your local club may be a great resource in this area.  If more resources are needed, the Technical Specialist for the area would then be called into play …

[bookmark: _Toc26610120]The Technical Specialist (TS) Team

If the resources of the local club become exhausted in dealing with an issue, the TS is available to assist you. The position description indicates that the TS …
· Serves as a technical advisor to local hams and clubs. Corresponds by telephone and letter on tech topics. Refers correspondents to other sources if specific topic is outside TS's knowledge. 
· Serves as advisor in radio frequency interference issues. Local hams use the TS for guidance in dealing with interference problems. 
· Speaks at local clubs on popular tech topics. 
· Works with other ARRL officials and appointees when called upon for technical advice, especially in emergency communications situations where technical prowess can mean the difference in getting a communications system up and running, the difference between life and death. 
· Handles other miscellaneous technically - related tasks assigned by the Technical Coordinator.
Enlisting the TS for help is as simple as an email or call from the designated resource of your local club. The TS, along with you and your club resource, will examine the issue and establish a mutually acceptable means of communication going forward. Additional information may be requested to help in the evaluation process. If additional expertise is needed, the TS may contact ARRL resources, on your behalf, to aid in resolving your issue.


THE LOCAL SECTION SHOULD REPLACE INFO BELOW WITH LOCALIZED DATA !!


Who to contact?
Technical Coordinator: 
Greg Algieri, WA1JXR, Lancaster, MA
[bookmark: _GoBack]License: Amateur Extra Class
wa1jxr@comcast.net  www.qrz.com/db/wa1jxr

Technical Specialist: 
Bob Meneguzzo, K1YO, Southwick, MA 
License: Amateur Extra Class 
 k1yo@comcast.net  www.qrz.com/db/k1yo

Technical Specialist: 
Paul Topolski, W1SEX, Gardner, MA
License: Amateur Extra Class
w1sex@arrl.net     www.qrz.com/db/w1sex

Technical Specialist: 

Paul Bolduc, WR1X, Royalston, MA

License: Amateur Extra Class

pcbolduc@verizon.net   www.qrz.com/db/w1rx

Technical Specialist: 
Aaron Addison, KC1CXX, Shutesbury, MA
License: Amateur Extra Class
kc1cxx@arrl.net     www.qrz.com/db/kc1cxx

[bookmark: _Toc26610121]Operating Procedures and Etiquette*

Manuals and study guides may help you obtain your license, but they don’t really give you an idea of how you should act when you are on the air. They don’t tell you what to do and what not to do. Use the following as helpful suggestions in making your first of many contacts.


The best suggestion would be to listen before you transmit. Listen to other conversations to get an idea of what you need to say and abide by the ethics below:
·         Be a good listener. It will help you better organize your thoughts before transmitting.
·         Exercise politeness regardless of the circumstances. Whenever you begin to feel that you can’t, then stop transmitting.
·         Speak clearly and slowly, especially when giving your call sign to someone you have not worked before.
·         Make it clear at the end of every transmission which station is expected to transmit next whenever there are more than two stations in the conversation.
·         Pause between transmissions. “Quick keying” gives the appearance that other hams are unwelcome in your QSO.
·         Develop good operating practices. You will be doing your part in helping to insure the continuance of our long and proud tradition of self-regulation. Moreover, you might just convince someone else to become a ham.
*(courtesy Hampden County Radio Assn)


[bookmark: _Toc26610122]Local Activities
CLUBS SHOULD INCLUDE THEIR LOCAL 
INFORMATION / ACTIVITIES HERE

Along with on the air nets, there are also local amateur radio related activities going on in the area.
The HCRA meets the first Friday of each month from September thru June. www.hcra.org
The MTARA meets the third Friday of each month from September thru June. www.mtara.org
NOBARC - The Northern Berkshire Amateur Radio Club. www.nobarc.org
Franklin County Amateur Radio Club. www.fcarc.org
Parks On The Air and National Parks On The Air (POTA or NPOTA) - see POTA413 on FaceBook and NPOTA at www.npota.arrl.org
Summits On The Air (SOTA) - www.sota.org/uk plus a local following, ask at a HCRA meeting or on the HCRA Facebook page
Skywarn - classes and weather activations. www.skywarn.org, Rob Macedo, KD1CY, rmacedo@rcn.com
Guidelines for operating at a public service event:  http://www.ctsara.org/operating_public_service.pdf

Interesting & Useful Ham Radio Links:
ARRL - The American Radio Relay League, publisher of QST: www.arrl.org
Space Weather:  www.spaceweather.com 
Space Weather Tutorial:  www.spaceacademy.net.au/env/spwx/spwxtute.htm
IRLP = Internet Radio Linking Project, www.irlp.net
Echolink:  www.echolink.org
www.HCRA.org website as a resource as is the HCRA FaceBook page
QRZ.com: look up call letters and more
Eham.com: equipment reviews and much more
Large resource for ham radio: www.k0bg.com

Ham Radio Stores:
Ham Radio Outlet: www.hamradio.com
Gigaparts: www.gigaparts.com
DX Engineering: www.dxengineering.com
APPENDICES
[bookmark: _Toc26610123][bookmark: _Hlk25395884]Typical Commands
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[bookmark: _Toc26610125]
RST System

  Readability
1--Unreadable
2--Barely readable, occasional words distinguishable.
3--Readable with considerable difficulty.
4--Readable with practically no difficulty.
5--Perfectly readable.
  Signal Strength
1--Faint signals, barely perceptible.
2--Very weak signals.
3--Weak signals.
4--Fair signals.
5--Fairly good signals.
6--Good signals.
7--Moderately strong signals.
8--Strong signals.
9--Extremely strong signals.
  Tone
1--Sixty cycle a.c or less, very rough and broad.
2--Very rough a.c., very harsh and broad.
3--Rough a.c. tone, rectified but not filtered.
4--Rough note, some trace of filtering.
5--Filtered rectified a.c. but strongly ripple-modulated.
6--Filtered tone, definite trace of ripple modulation.
7--Near pure tone, trace of ripple modulation.
8--Near perfect tone, slight trace of modulation.
9--Perfect tone, no trace of ripple or modulation of any kind.


Most often during simplex communications operators will exchange a report with each other so operators will have an understanding in how their signals. Operators use what is known as the RST Code. RST stands for Readability, Strength and Tone. Operators will use a numbering system to inform the other operator how strong and clear their signal may or may not be. The T in RST is used on in CW (Morse code) communication where phone communications use just RS
If you hear someone say “you’re 5-9” while on SSB, that means you have a perfectly readable signal that is strong.
An example “Hello, this is Whiskey One November Yankee” would be more understandable than “Hello, this is W 1 N Y” in some situations. You might hear different phonetics as operators will make up their own, but it’s suggested to use the ITU/NATO phonetic set during formal nets and emergency related communications to keep uniformity.
[bookmark: _Toc26610126]
Q - Codes

Q-codes are abbreviated meanings mainly used in Morse code (CW) communication. CW operators often use abbreviations and cut words to shorten the amount of characters one must send. It’s also beneficial during difficult to understand communications. Some of Q-Codes have carried over to both digital and voice communications. Here is a list of all the common Q-Codes.
	Signal
	Question/Answer
	Signal
	Question/Answer

	QRG
	Will you indicate my exact frequency
	QSA
	What is the signal strength of my signal?

	QRH
	Does my frequency vary?
	QSB
	Does the strength of signals vary?

	QRI
	How is the tone of my frequency?
	QSD
	Is my keying correct? Are my signals distinct?

	QRJ
	Are you receiving my badly?
	QSG
	Must I transmit… telegram(s) at a time?

	QRK
	What is the legibility of my signals (1-5)?
	QSK
	Shall I continue the transmission of all my traffic?

	QRL
	Are you busy?
	QSL
	Can you acknowledge receipt?

	QRM
	Is there interference
	QSM
	Shall I repeat the last telegram I sent you?

	QRN
	Are you troubled by static
	QSO
	Can you communicate with directly?

	QRO
	Must I increase power?
	QSP
	Will you reply to…..?

	QRP
	Must I decrease power?
	QSV
	Shall I send a series of VVV…?

	QRQ
	Must I send faster?
	QSX
	Will you listen for (call sign) on (frequency)?

	QRS
	Must I send slowly?
	QSY
	Shall I change frequency?

	QRT
	Must I stop transmission
	QSZ
	Shall I send each word or group twice?

	QRU
	Have you anything for me?
	QTA
	Shall I cancel nr… as if it had not been sent?

	QRV
	Are you ready?
	QTB
	Do you agree with my word count

	QRW
	Must I advise, that you are calling?
	QTC
	How many telegrams have you to send?

	QRX
	When will you call again?
	QTH
	What is your position (location)

	QRZ
	By whom am I being called?
	QTR
	What is the exact time.






[bookmark: _Toc26610127]UTC Time Conversion Chart
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When it comes to making contacts on the air, most often operators will log their contacts into a logbook. Since it’s possible to make contacts around the world in different time zones, amateur radio operators will use Coordinated Universal Time (UTC) while logging. This allows easy confirmation (QSL) of contacts. Most often operators will also use the 24hr format. For example, 6pm in Massachusetts would be 18:00 local which would be 23:00 EST or 22:00 EDT in UTC.  Use the chart below as reference

*= 0000 and 2400 are interchangeable. 2400 is associated with the date of the day ending 0000 with the day just starting

EDT – Eastern Daylight Time		AST – Atlantic Standard Time
CDT – Central Daylight Time		EST – Eastern Standard Time
MDT – Mountain Daylight Time		CST – Central Standard Time
PDT – Pacific Daylight Time		MST – Mountain Standard Time
PST – Pacific Standard Time


[bookmark: _Toc26610129]US Band Plan




The band plan determines what frequencies you may transmit on (and what operating modes you may use) depending on the class of your license. Other important information such as potential power limitations is also included in the appropriate places.
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Radio waves, like light waves and all other forms of electromagnetic radiation, normally travel in straight lines. Obviously, this does not happen all the time, because long - distance communication depends on radio waves traveling beyond the horizon. How radio waves propagate in other than straight-line paths is a complicated subject, but one that need not be a mystery. This page provides an introduction understanding the principles of electromagnetic radiation, the structure of the Earth's atmosphere and solar-terrestrial interactions necessary for a working knowledge of radio propagation. More detailed discussions and the underlying mathematics of radio propagation physics can be found in the references listed under additional resources. 

The Sun, being the largest engine in our solar system, has a great effect on propagation as its "exhaust" interacts with our Earth's magnetic field. This and interactions with the atmospheric gases and particles at varying altitudes affects the densities of the ionospheric layers mentioned above, causing them to vary relative to the energy delivered from the sun’s light. A rudimentary knowledge of sunspots, solar flares and mass ejections will help the amateur take advantage of these effects to enhance his pleasure, or understand his plight.  

There are a few variables we regularly consider to indicate “quality” of propagation impacting our operations - Solar Flux, the A-Index, and the K-Index.  These values can be obtained from several sources on the internet or from radio transmissions from WWV, the time-standard station from the National Institute of Standards and Technology. Future projections of solar performance are also available from specific websites such as Space Weather.

Relative values for these factors and how they affect the propagation of our radio waves is indicated in the table on the following page.

HF Propagation: Some basic operational information relative to numbers you can find from various sources:


Solar Flux ranges from 30-300
 A higher number is better.
 30-70 Bad
 80-90 Low
 90-100 Average
 100-150 Good
 150-300 Ideal 

A-Index ranges from 0-400
A lower number is better.
 1-5 Ideal
 6-8 Average
 10-400 Bad

 K-Index ranges from 0-9
A lower number is better. 
0-1 Ideal
2-3 Good
4-5 Average
5-9 Bad

The following pages graphically illustrate some of the aspects of overall propagation that drive the behavior of your transmitted radio signal as it leaves or antenna for parts unknown.

Note: It is important to understand that the same exact same effects are being applied to the signals you are receiving from distant radio stations …. i.e. those that are not reaching you directly via line of sight of hugging the earth for relatively shorter distances (also known as ‘ground wave’).

There are several layers of the ionosphere at different altitudes above the earth’s surface. Altitudes and densities vary with differing conditions such as time of day and season.

[image: ]


The layer of the ionosphere involved is frequency and time-of-day dependent as mentioned elsewhere in this paper. How your signal (radio wave) behaves with these layers determines how far your signal will travel … and what distant (DX) stations you may make contact with !



Fig, 1  A radio wave can be reflected (or refracted) depending on several factors such as its frequency and the density of the ionospheric layer it is interacting with.  It’s important to note that if the wave does not get refracted and return to the earth (or if it gets entirely absorbed by the layer) then it passes directly through the layer and out into space !
[image: ]


This refractive bending (which can be thought of as a ‘reflection’) is probably the most important determining factor of how far around the earth we can communicate!  

The next page gives several graphic examples of how the ‘magic’ of HF propagation works.



Fig. 2 The distance where the radio wave returns to the surface is dependent upon the (A) frequency of the radio wave involved, and (B) how much the wave is bent or refracted … if at all !!
[image: ]
Fig.3  …and if multiple hops along the surface are involved with ground reflections as below.
[image: ]

[bookmark: _Toc26610131][bookmark: _Hlk26178692]Additional Resources:
A good basic understanding of this can be had by reading the article "The Sun, the Earth, the Ionosphere." See also the list of other articles on propagation.
You can get custom professional-grade high-frequency (3-30 MHz) propagation predictions online.   https://www.hamqsl.com/solar3.html  good prop site – or- http://hflink.com/propagation/  HF NVIS Propagation

[bookmark: _Toc26610132]Tables
[image: ]

[image: ]
[image: ]

The above charts indicate typical sizes and characteristics of various sizes of coaxial cable as referenced by W4RP  (https://www.w4rp.com/ref/coax.html)
[bookmark: _Toc26610133]Amateur Radio Logbook
The FCC no longer requires operators to log their contacts but it’s still common practice that many operators still do in many cases. Logs are used by operators to confirm that a contact did indeed take place. 
On HF (3-30Mhz) communications, it’s common for operators to exchange postcards  (called QSL cards) with contact details that could be used for certain awards like DXCC and WAS. If there is a computer nearby, there are many software packages that allow you to use your computer to log to contacts and some will even track your progress.
One of the most popular logging utilities used worldwide is Logbook of the World (LOTW). This is provided free by the ARRL. Many stations will enter their contacts and gets confirmed when another station using LOTW will confirm the contact and you have an online contact database that actually can be used to submit for WAS and DXCC. Using your preferred logging software, you upload your contacts to LOTW. This has been a faster method for contact confirmation which has been slowly replacing QSL cards. You can learn more and download it on the ARRL.org website
Your local resources should be able to guide you to the setup and use of logging software. Most logging software has very excellent support online and by email. Just like a car, video game, each one has their preference as to what they like. Check them out to see which one is best for you.
[image: ]

This is an example of a typical paper logbook page.


[bookmark: _Toc26610134]Logging software

[image: ]N1MM Logging  https://n1mmwp.hamdocs.com/ 

N1MM is one of the more popular pieces of logging software, it supports most contests and a large number of radios.  
Cost: Free, Platform: Windows



[image: ]Ham Radio Deluxe https://www.hamradiodeluxe.com/ 

One of the older software products, it combines logging and most digital modes with the exception of  FT-8.  It has a large support forum Base Cost: $124.94, 
Platform: Windows




Contesting Software  http://www.n3fjp.com/ [image: ]

The author makes different program for different contests, the software is very popular with some contests.  
Cost: Depends on the exact program, he also offers a bundle for all his software for $49.99, Platform: Windows


FLLog  http://www.w1hkj.com/
[image: ]
FLLog is part of the popular open source platform called fldigi.  It is rather nofrills and functions just to allow you to keep track of contacts, it does not make maps or keep track of points for contacts.
Cost: Free, Platform: Windows, Mac, Linux, even raspberry pi.








Log4OM https://www.log4om.com/[image: ]
Log4OM is a flexible and easy to use and runs even on quite old windows hardware.
Cost: Free, Platform: Windows

[bookmark: _Toc26610135]Software for Digital Modes
[bookmark: __DdeLink__8_3333076904]Both Ham Radio Deluxe and Fldigi (FlLog above) are popular platforms for operating digital, the various digital modes allow files, emails, text and other data to be sent via your ham radio.

Other software includes
WSJT-X https://physics.princeton.edu/pulsar/k1jt/wsjtx.html
js8call http://js8call.com/  These two software packages are for weak signal/low power communication and do not allow for very fast information exchange, but do allow for data to be sent even under the worst conditions.
WINLINK specifically allows for the sending of email with your HF radio. WinLink Express is a program that allows transmission of email messages to a remote email user when the internet is down. This is accomplished by sending the message by radio to one of the hundreds of remote servers that are setup specifically to handle this traffic.  The server (or Gateway) will take your rf email and place it back on the internet for delivery to the intended recipient. The recipient can then reply and one of the Gateways will pick this off the internet and send it to your station via radio the next time you connect to  -any- Gateway in the system. This allows email use when a whole state or greater area has been compromised by weather or other situations … you simply choose to connect to any Gateway station that is outside the affected area. The WinLink software assists in identifying the strongest potential station for you to use and enlists current atmospheric conditions to help determine this.
Winlink http://www.winlink.org 



IN  CLOSING …


This guide is just a basic overview of how to find assistance for people new to or even interested in joining the hobby. Amateur radio offers an enormous diversity to suit your radio interests. We could not even start to include everything there is to offer. The good news is there is a vast wealth of information online and in publication form which will concentrate on what you are interested in … emergency communications, rare countries, Morse code, satellites, etc. 
The best way to learn more about Amateur Radio is: 
1. Find and join a local amateur radio club and utilize the technical resources there.
2. Join the ARRL, which has many additional resources and a store where you can purchase books to learn more:     www.arrl.org. 
Another avenue for assistance is groups that host “hamfests” or regional ARRL conventions where there are forums you can attend and vendors you can visit.
As you can see, it is endless. We are here to assist you in your journey in radio… have fun!
Thank you … and 73 
Your ARRL Technical Specialist Team
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See ARRLWeb at www.arrl.org for  
detailed band plans.


E = Amateur Extra
A = Advanced
G = General
T = Technician
N = Novice


= RTTY and data
= phone and image


= SSB phone
= CW only


= USB phone, CW, RTTY,
   and data.
= Fixed digital message
   forwarding systems only


KEY
Note: 
CW operation is permitted throughout all 
amateur bands.


MCW is authorized above 50.1 MHz, 
except for 144.0-144.1 and 219-220 MHz.


Test transmissions are authorized above 
51 MHz, except for 219-220 MHz


ARRL Headquarters:
   860-594-0200  (Fax 860-594-0259)
   email:  hq@arrl.org


Publication Orders:
   www.arrl.org/shop
   Toll-Free 1-888-277-5289 (860-594-0355)
   email: orders@arrl.org


Membership/Circulation Desk:
   www.arrl.org/membership
   Toll-Free 1-888-277-5289 (860-594-0338)
   email: membership@arrl.org


Getting Started in Amateur Radio:
   Toll-Free 1-800-326-3942 (860-594-0355)
   email: newham@arrl.org


Exams:  860-594-0300   email: vec@arrl.org


US Amateur Radio Bands
US AMATEUR POWER LIMITS
FCC 97.313   An amateur station must use the minimum transmitter power necessary to carry out the desired communications.   
(b) No station may transmit with a transmitter power exceeding 1.5 kW PEP.


All licensees except Novices are authorized all modes 
on the following frequencies:
2300-2310 MHz
2390-2450 MHz
3300-3500 MHz
5650-5925 MHz


10.0-10.5 GHz ‡
24.0-24.25 GHz
47.0-47.2 GHz
76.0-81.0 GHz


122.25-123.0 GHz
134-141 GHz
241-250 GHz
All above 275 GHz


‡ No pulse emissions


*Geographical and power restrictions may apply to all 
bands above 420 MHz. See The ARRL Operating Manual 
for information about your area.


23 cm (1240 MHz)*1240


1270 1295


1300


N (5 W )
E,A,G,T


MHz


33 cm (902 MHz)*


902.0 928.0 MHz


E,A,G,T


70 cm (420 MHz)*


420.0 450.0
E,A,G,T


MHz


1.25 Meters (222 MHz)


219.0 220.0
222.0 225.0


E,A,G,T


MHz


N (25 W )


2 Meters (144 MHz)


144.0


144.1


148.0
E,A,G,T


MHz


6 Meters (50 MHz)


50.0


50.1


54.0
E,A,G,T


MHz


10 Meters (28 MHz)
28.000


28.000


28.300


28.500


29.700 MHz


E,A,G
N,T


(200 W )


12 Meters (24 MHz)


24.890 24.930 24.990 MHz


E,A,G


N,T
(200 W )


15 Meters (21 MHz)
21.000


21.025


21.200


21.225


21.275


21.450 MHz


E
A
G


21.200


18.168 MHz18.11018.068


17 Meters (18 MHz)
E,A,G


20 Meters (14 MHz)
14.000


14.025 14.150
14.175


14.225


14.350 MHz


E
A
G


14.150


200 Watts PEP


30 Meters (10.1 MHz)


10.100 10.150 MHz


E,A,G


Avoid interference to fixed services outside the US.


See Sections 97.305(c), 97.307(f)(11) and 97.301(e). 
These exemptions do not apply to stations in the 
continental US.


N,T
(200 W )


7.000


7.025


7.175


7.075 7.100


N,T outside region 2


7.300


E


MHz


A
G


7.125


ITU 1,3 and FCC region 2 west of 
130° west or below 20° north


40 Meters (7 MHz)


2.8
kHz


General, Advanced, and Amateur Extra licensees may 
operate on these five channels on a secondary basis 
with a maximum effective radiated power (ERP) of 100 
W PEP relative to a half-wave dipole. Permitted 
operating modes include upper sideband voice (USB), 
CW, RTTY, PSK31 and other digital modes such as 
PACTOR III. Only one signal at a time is permitted on 
any channel.


60 Meters (5.3 MHz)


5330.5 5346.5 5357.0 5371.5 5403.5


5332 5348 5358.5 5373 5405


kHz


kHz
E,A,G
(100 W )


CW,
Dig


USB


80 Meters (3.5 MHz)
3.500


3.525


3.600 3.700


3.800


4.000


N,T
(200 W )


G
A
E


MHz


3.600


160 Meters (1.8 MHz)


1.800 1.900


E,A,G


MHz


Avoid interference to radiolocation operations 
from 1.900 to 2.000 MHz


2.000


472 kHz 479 kHz


E,A,G


630 Meters (472 kHz)
5 W EIRP maximum, except in Alaska within 496 
miles of Russia where the power limit is 1 W EIRP.


E,A,G


2,200 Meters (135 kHz)


135.7 kHz 137.8 kHz1 W EIRP maximum


Copyright © ARRL 2017    rev. 9/22/2017


Amateurs wishing to operate on either 2,200 or 630 meters must 
first register with the Utilities Technology Council online at
https://utc.org/plc-database-amateur-notification-process/.
You need only register once for each band.
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Cable Velocity Factor and Loss Data

(per 100 feet)
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(Sources- Belden Catalog, Times Microwave LR catalog; Davis RF web site; ERI catalog)
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Attenuation (dB per 100 feet)
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* Note: Coax losses shown above are for 100 feet lengths. Loss is a length
multiplier, 50 2 200 ft length would have twice the loss shown above and a 50 ft
length would have half the loss. This multiplier factor is why you should keep cable
installation lengths between radios and antennas as short as practicall
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