What is VHF & UHF?

The “Art” of VHF/UHF Radio
Communications for New Operators

Manatee County Emergency Support Group, Inc.
www.MCESG.ORG



http://www.mcesg.org/
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BSEE ('79) University of lllinois, MSEE (’85)
lllinois Institute of Technology

35 years as an Electrical Engineer in
product design and development

Motorola Land Mobile Radio Products
Raytheon Defense Electronics Co.

Director of RF & Microwave Engineering

Engineering Fellow in Analog, RF and
Microwave Electronics.

Long time Floridian, retired from
Raytheon Missile Systems Co in 2016.

—

Steve Park, Manatee County Emergency Support Group, Inc.
ESF"-S‘ARES/ RACES Emergency Coordinator
L /24 *  Steve Park, WAOEP ¢ &

B

First licensed in 1974 (WN9OEP) in Peoria,

FCC Extra Class licensee in 1977 while
attending the University of lllinois.

IL

*  Amateur radio experience includes

HF and VHF Contesting
Amateur satellites; AMSAT Area Coordinator
AFMARS

Emcomms; led the Raytheon Business
Continuity Auxiliary Communications Group

* Today’s interests

All-mode DXing
Homebrew Antenna designs
Tutoring & Mentoring

Emcomms and how the Amateur Radio
Service can best serve within the Incident
Command Structure.

* Semi-professional, Collegiate, High School
and Little League Baseball Umpire

 Married to Lorrie (43 years) with three adult
children and two new granddaughters.




It’s not all Science!

SicVoluree Rock Sef

Synton Amateur Radio Club, W9YH,
The University of Illinois Technograph, December 1977

Even Engineering students need to learn operating “Etiquette”




»What to Say
» Phonetics/Prowords
»VHF/UHF FM
»Radios/Antennas

» Simplex/Repeaters
> Net Skills

> ARES/RACES

#1 Listen, Listen, Listen; Carefully “Make a Connection”
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Signal Report Criteria for FM Voice

* A received signal exhibits a “Quieting Effect” in FM Receivers
— Readability (FM Quieting); Qualitative Measure

* “Q5” = Full Quieting Whﬁ ﬁg
“Q4” = 20dBQ (slight bacon frying)
* “Q3” = Noisy but 100% readable

* “Q2” = Noisy with fills needed @J I‘ﬁ]ﬁ @

* “Q1” =Just breaking Squelch threshold

« “Q0” = No copy @]ﬁ FM?

* Insimplex mode, the received power is also useful

— Signal Strength Measurement (S-meter); Quantitative Measure
* Nominally 6dB/ S-unit
* Signal Strength reporting is not necessary on Repeaters

“Can you hear me now?”




e Listen, Listen, Listen before you “Make a Connection”

' i A I..
Calling CQ or “Announcing your presence”

[
o
Always begin with the, “Four Basics” -
— Callsign - Signal Report
— Name/Tactical Call - Location

“One can be an excellent communicator without all of
the ham jargon.”

— Plain Text is great. Don’t sweat the Q-codes.

— Be brief and efficient. Think before speaking.

— “A good communicator annunciates words clearly and doesn't
mumble out their call sign quickly.”



ITU Phonetics

ITU Phonetic Alphabet

A — alpha (AL-fa)

B — bravo (BRAH-voh)
C — charlie (CHAR-lee)
D — delta (DELL-tah)

E — echo (ECK-oh)

F — foxtrot (FOKS-trot)
G — golf (GOLF)

H — hotel (HOH-tell)

I— india (IN-dee-ah)

J — juliet (JU-lee-ett)

K — kilo (KEY-loh)

L — lima (LEE-mah)

M — mike (MIKE)

N — november (no-VEM-ber)
O — oscar (OSS-cah)

P — papa (PAH-PAH)

Q — quebec (kay-BECK)
R — romeo (ROW-me-oh)
S — sierra (SEE-air-rah)

T — tango (TANG-go)

U — uniform (YOU-ni-form)
V — victor (VIK-tor)

W — whiskey (WISS-key)
X — x-ray (ECKS-ray)

Y — yankee (YANG-key)
Z — zulu (ZOO-loo)

Numbers

Numbers are somewhat easier to
understand. Most can be made
clearer by simply “over-
enunciating” them.

Phonetics

One: “Wun”

Two: “TOOO”
Three: “THUH-ree”
Four: “FOH-wer”
Five: “FY-1ve”

Six: “Sicks”

Seven: “SEV-vin”
Eight: “Ate”

Nine: “NINE-er”
Zero: “ZEE-row”

Numbers are always pronounced
individually. The number <607 is

spoken as “six zero”, not “sixty.”

The number “509” 1s spoken as
“five zero nine.” and not as “five
hundred nine” or “five oh nine.”

ARRL EC-001 Topic 5, Basic
Communication Skills

Use phonetics any time a word may be easily misunderstood.




Common Procedural Words

Voice Morse Meaning and Digital Function
Clear SK* End of contact; end of communication. In CW, SK 1s sent before final
identification.
Over KN* Used to let a specific station know to respond.
Go ahead K Used to indicate that any station may respond.
Out CL* End of contact: end of communication, no reply expected.
Stand by AS* A temporary interruption of the contact.
Roger R Indicates that a transmission has been received correctly and in full.

*Two letters are sent as one character in CW.

ARRL EC-001 Topic 5, Basic
Communication Skills

“Prowords” save time and ensure that everyone understands.
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<__BASIC QUESTIONS >
e Jump right in!
What radio should | buy? °
What training do | need? . &

—< Do | need a go-kit? If so, what should be in it?
Who am | going to talk to?
_Where will I be?

And a bunch more...
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What Radio Do | Need?

If you are a new ham, stick with the basic Dualband (VHF/UHF)
offerings from Yaesu, lcom and/or Kenwood.

— The vendors all have a variety of options to suit your budget.

— Due to the lack of interoperability and the ineffectiveness of digital
voice, | do not recommend any of the “Digital Voice” modes.

— The "Data" modes we use (keyboard to keyboard) will all require an
external computer interface and most radios have an accessory jack in
the back for this purpose.

Handheld “Portables,” while convenient, are only sufficient for
Repeater Communications.

Ask around and visit some shacks to get an idea of what you might
like to invest in for your own use.



 Amateur Radio “Digital” Communications is so

vast and diverse it can be confusing
— Digital Voice

* DMR, P25, NXDN, D-STAR, System Fusion, ...

* Little or no Data capability

* No Interoperability or compatibility between suppliers
— Digital Data

* Multimedia Text, email, HTML, graphics, file transfers

e Vast interoperability; Common formats (txt, jpg, gif, ...)

* Greater accuracy, speed and archival than any voice mode
— APRS, The Amateur Packet Reporting System
— FLDigi; PSK31, THOR22, WEFAX, RTTY, etc...
— WSIJT-X; FT4, FT8, WSPR, etc...
— Winlink; Global wireless email

We will limit this presentation to Analog (FM) Voice




* Remember, height is might!

* Mount it as high as possible on a vehicle.
— Rooftop or Trunk Lid mounts work well.
— Antennas come with either a UHF or NMO connector.
— Be sure the mount is compatible with your antenna.

* At these frequencies, magnetic mounts work well.
— Keep the coax as short as possible to reduce loss.
— Choose RG-8X (50 ft max) over RG-58 (16 ft max) cable.
— Upgrade to LMR-400 (>50 ft) or equivalent if possible.



20W at 20ft = 20 miles

“Line of Sight” ¢

Combined Radio Horizons
— —aum—————

Don’t forget the
cable loss!

Radio Horizon

cury ature of the E5

“Bald Earth"” Theoretical
Combined Radio Horizon
for Six-Foot High Antennas

“Simplex” Operation

“Your mobile or hand held transceiver, has a limited range due to it's antenna
height with respect to the radio horizon and RF attenuating surroundings.” 1

A handheld radio is insufficient for a Radio Operator.




DOES ANYONE NEED A BREAK?



(Advertised) Path Loss

Even Less due to Blockage, Absorption and Multipath Fading




145.230 MHz
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7 - 50 Mile Range 7 - 50 Mile Range
A
1-5 Watts 15-100 Mile Range

(Up to 50 miles typical here)

Copyright 2024 Santa Clara County ARES®/RACES. All rights reserved. 23

Repeater HEIGHT provides wide area coverage.
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FM Voice Operating Modes

&%ﬂ&$
SIMPLEX Single frequency - one station at a time
147.540 MHz
=z
A B
DUPLEX Two frequencies - one station at a time

Tx “Offset” = -0.6 MHz

144,630 ¢ o 145230

ﬂ 145230 |[RILT ‘mé

A REPEATER B

© Copyright 2024 Santa Clara County ARES®/RACES. All rights reserved.




What Is Offset?

“In order to listen and transmit at the same time, repeaters
use two different frequencies. One for it's transmit
frequency and another for it's receive frequency.” !

Standard* Repeater Input/Output Offsets

Band User Tx Offset
6 meters -1 MHz

2 meters +/- 600 kHz
1.25 meters -1.6 MHz

70 cm +5 MHz
33cm -12 MHz
23cm -20 MHz

*” Note: There are exceptions to the rule so check your local repeater listings..”

Users are still “half-duplex.” You do not Tx/Rx simultaneously.




What is a Repeater?

“a two-way radio system that receives on one frequency, then re-
transmits what it receives on another frequency; at exactly
the same time.” * We refer to this as “Duplex” operation.

—Antenna
T —Feedline
< Receive Input < Rf Output
Receiver Duplexer Transmitter
Controller T
PTT and Squelch

Receive Audio Transmit Audio

“Tone” encoded
BASIC REPEATER BLOCK DIAGRAM

1. How to Use Amateur (Ham Radio) Repeaters by N4AUJW,
http://www.hamuniverse.com/repeater.html



http://www.hamuniverse.com/repeater.html

What is Tone?

* |In FM radio, an open speaker exhibits a high level of undesired
noise when no signal is present.

— Carrier Squelch senses the audio “Quieting” when a signal is received
and opens the speaker.

— Tone Coded Squelch and Digital Coded Squelch may also be used.

e Continuous Tone Coded Squelch System (CTCSS)
— A sub-audible, analog tone sent by the transmitter
— Standardized tones range from 67 to 254 Hz
— AKA Private Line (PL) or Privacy Code

 Most Repeaters use Coded Squelch Systems
— Allows frequency re-use without interference
— Requires the sending station to transmit the proper tone or code
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Why Not Use Repeaters?

|
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Antenna Failures...

A

Repeaters are vulnerable just like our own stations.




 To become part of a directed net, listen for the NCS to ask for “check-ins” and

follow any specific instructions.

Radio Nets; Easy Learning

* The purpose of a net is to provide orderly communication within a group.

Net Name

Sunshine Net

QCWA Net

St Pete ARC

Manatee Co ARES Net

Sarasota Agricultural Recovery Group Net

Sarasota ARES/RACES Net
Manatee County SKYWARN Net
Sarasota ERC

West Central Florida Section ARES Net
Manatee Amateur Radio Club Information Nei

Pinellas Emergency Prepardness Net
Sun City Center ARC Net

Kings Point ARC CERT
Hilsborough County CERT

Eagle Net

Tampa Bay Area Skywarn Net

WCF Section Technical Net

Frequency

146.745 (-) / 444.975 (+) 136.5 Hz
145.43- 442.55 442.95+ (100) NI4CE
147.060 (no tone)
146.820 PL100 alt 147.195 PL103.5
443.550+ (100)

146.73 -

146.820 PL100 alt 147.195 PL103.5
146.730 (-) PL 100
145.43- 442.55 442.95+ (100) NI4CE
146.820 PL 100
145.170, 443.400 (156.7)
147.225 (146.2)

145.450 (162.2)

147.105 + (146.2)

145.43- 442.55 442 .95+ (100) NI14CE
145.43- 442.55 442 .95+ (100) NI14CE
145.43- 442.55 442.95+ (100) NI4CE

Local Days

SNMTWThFS
M
SNMTWThFS
M
T, 2nd
Th

=3

SnMTWThFS
T
Th

Local Time

8:30 AM
9:00 AM
6:30 PM
7:00 PM
7:00 PM
7:00 PM
7:00 PM
7:00 PM
7:30 PM
7:30 PM
7:30 PM
7:30 PM
7:30 PM
8:00 PM
8:30 PM
9:00 PM
9:00 PM

Net Operations are a Necessary Skill




When You Key Your mic, PAUSE

1. The Repeater Receiver detects your tone
2. The Repeater Transmitter Turns on (PTT Delay)

3. The Received audio is filtered and sent to the
Transmitter (Audio Delay)

4. When you un-key, the Repeater may send an ID
or Courtesy Tone

5. The Repeater Transmitter shuts off

6. The Repeater Controller Resets the Time-out
Timer (Protective Delay)

Timing effects how we check-in, allow for breaks and avoid doubling




vo A Non-Profit _ An EmComms
Volunteer -
g AwComm " EMERGENCY Affiliate of the
. MANAGEMENT  American Radio
v '

Service Relay League
Organization y Leag

www.mcesg.org www.mymanatee.org www.arrl.org

We provide volunteer Auxiliary Communications (AuxComm)
specialists, administrators and Amateur Radio operators
for Emergency Communications (EmComms) during events
or periods of national, state or local emergency (declared
or undeclared) and special events.




WWW.MCESG.ORG

Home: Who We Are v Member Resources v
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Manatee County Emergenc B Mkisted Colint Einaraen
Support Group, Inc. @ Support Group, Inc.

‘Serving Manatee County since 2010
Serving Manatee County since 2010

Readiness Level 4 - ALL CLEAR

ARES Training & Information Net - Every Monday night at 19:00 (L)
on the MARCI repeater 146.820 (- offset/100 Hz tone). K4GG Repeater
Manatee SKYWARN Net - Every Thursday night at 20-00 (L)

on the MARCI repeater 146.820 (- offset/100 Hz tone). K4GG Repeater
Membership Meetings are held on the 4th Tuesday of every month at 1900 (L). Face-to-face meetings are temporarily
suspended. Virtual meetings are being held via Zoom. For more information and an invitation to visit with us, please

send us a note at, "info at MCESG dot ORG"
Fixed Site:
Manatee County Emergency Operations Center (EQC)

Readiness Level 4 - ALL CLEAR

Manatee County
=Emergency Support
Group

2101 47th Terrace East
Bradenton, FL

State Emergency Response Team

Membership = FCC Radio License + Willingness to serve.




Top 5 Mistakes New Hams Make - Ham Radio o »

#1 - Buying Expensive Gear

e Don’t create a Financial Hardship

e Make sure you enjoy the Hobby

e Don’t buy Gear that you can’t or won’t be
able to use

e Don’t buy Trendy Gear

v.

e

“The Smoking Ape” https:


https://www.youtube.com/watch?v=Hf5IE13ESqI

Top 5 Mistakes New Hams Make - Ham Radio o »

#2 - Not Listening Enough

Two Ears and One Mouth

Learn the Language, Terms and Slang
Learn the Phonetic Alphabet
Understand Repeater Protocol
Understand how to make a QSO

No when to “Rag Chew”

Understand Net Protocol



https://www.youtube.com/watch?v=Hf5IE13ESqI

Top 5 Mistakes New Hams Make - Ham Radio

#3 - Analysis Paralysis

Be an Informed Consumer

Seek advice from Informed Users
Don’t get lost in the Weeds
Join Groups who advocate that Equipment



https://www.youtube.com/watch?v=Hf5IE13ESqI

Top 5 Mistakes New Hams Make - Ham Radio o »

#4 Getting Advice from “Experts”

e Advice from Experienced Hams is a good

thing

e Advice from Posers is a bad thing
e Talk with Hams, share Ideas
e Seek multiple Opinions



https://www.youtube.com/watch?v=Hf5IE13ESqI

Top 5 Mistakes New Hams Make - Ham Radio

#5 - Not Continuing to Learn

Advance your License
Read Books

Join a Club
Share your Knowledge

Leverage Internet Resources

“The Smoking Ape” https:


https://www.youtube.com/watch?v=Hf5IE13ESqI

Top 5 Mistakes New Hams Make - Ham Radio o »

f#fBonus - Not Enjoying the Hobby

Have Fun!

Enjoy Yourself
Advocate the Hobby
Don’t be a Grump!



https://www.youtube.com/watch?v=Hf5IE13ESqI
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