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Back to the Basics
Setting up a VHF/UHF Station



Back to The Basics
Your First VHF/UHF Station

Topics that will be covered:

'Radios
'Base/mobile vs. Hand Held
Pluses and minuses of each

'Antennas
Vertical
'Beam (Yagi)

'Coax
Size
'Signal loss

'Additional equipment
'Power Supply

'SWR meter

'Antenna Switch

| Tuner
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VHF/UHF Frequencies

VHF 30-300MHz
UHF 301MHz- 3GHz

6 Meters (54.0-54.0 MHz)

2 Meters (144-148 MHz)
1.25 Meters (222-225 MHz)
70 Centimeters (420-450 MHz)
1240-1300 MHz(23 cm band)
2395-2400 MHz (13 cm band,
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Radios

What is the first radio many
(including me) purchased?
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Handheld (aka HT, Walkie Talkie,
Handy Twinky, efc.

Pluses of HT:
Price
'Portable

Small size
7797
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Handheld (aka HT, Walkie Talkie,
Handy Twinky, efc.

Minuses of HT:
ILC)W POWGF (I can hear everyone but they can’'t hear me)
Batteries go dead or wear out

Antenna (aka rubber duckie)
1?7?77




HT after market antennas
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Types of HT antenna connectors
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Using HT on outside base
antenna

SMA toUHF
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Base/Mobile Radio

KENWOOD

T.EEL SHIFT MUTE

TOME REV LOW

© Zoom
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Pluses of Base/Mobile

Power
'Usually 5-50 or more watts

'Can be moved from home base to mobile
?79°?
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Minuses of Base/Mobile

Cost
Depends on single or dual band

$150 ish at the low end for single band

$400 ish at the high end for dual band
?7?7?
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Single (Mono) Band
2 meters
144-148 MHz TX
136-174 MHz RX
25W Low
65W High
$135.00 ish



KENWOOD

© Zoom

Dual Band (Cross Band)
2m/70cm
144-146 MHz TX
430-450 MHz TX
118 - 524 MHz RX
800 - 1300 MHz [less cellular]
HIGH VHF/UHF: 50/50W
MID VHF/UHF: 10/10W
LOW VHF/UHF: 5/5W
$350 ish



Dual Band Radio (2m/70cm)

A dual band radio is a communications system
that is designed to allow operation on two
separate frequency bands.
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Cross Band Radio

Crossband (cross-band, cross band) operation is
a method of telecommunication in which a radio
station receives signals on one frequency and
simultaneously transmits on another for the
purpose of full duplex communication or signal
relay.
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What is a Go
Box ?
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Can be used as:
Base
Mobile
Portable

® Google “ham radio go box”
® Search You Tube
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Base Antennas

Types

Vertical (Single or Dual Band)
Beam (aka Yagi)
Horizontal or Vertical polarization

'Wire Dipole (not real common in VHF/UHF)
?°07?
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Vertical antenna radiation pattern
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Vertical Antennas
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More Verticals
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Even More Verticals
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My favorite Vertical Antenna
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What is a beam antenna®?

Reflector
Inrectors
Diriven Elemernt
{ .DIFH I €}l _ " ANNIVERS 4Ry




Beam (Yagi) radiation pattern

3dB Yagi

6dB Yagi
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Start with this
antenna.



- 1/4 Wavelength ’ - 1/4 Wavelength >

Insulator Insulator

Insulator \

[ an
Center ¢ \ Stranded

Conductor Shield Copper Wire

RG-58 or RG-8
Coaxial Cable

To your transceiver

/| Download from Seo [ s6501694
/4| Dreamstime.com BY R

Dipole Antenna



—'}H

1/4 Wavelength REﬂEEmr
| Lirectors

|
Balun 5 to 6 turns |

20 inches

Hose clamps

fip Tie as needed

Not Drawn to Scale NAUJIW Dri I-"E'.I'I EiEﬂiEﬂt
(Dipole)

A beam antenna starts with a dipole antenna
and a reflector and directors are added. The

more directors there are, the more directional
the antenna is.



Beam Antennas
Model 146-45 Stack Set

Atack Set includes Two 146-43 Antermas (left & right),
28 wrarelength (4 f£) spreader boom with baailt in Power Divider.

Thro 50 olun coax cakbles to connect the Powner Divider quburbg
A1l Alvmirnom & Stainless Mounting Hardwrare. ST g, -
[Ewreryrthing you ses shove except the mast.) OQ" ‘o
'?*’ <
& %

. T I'E C oA b
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More Beam antennas

2.4G BBQ Grill w/ Down Converter

___Counter Balance
-
_____-23cm Yagi

. T

2m Crossed Yagis
~———70cm Crossed Yagi

-——2m 3el Yagi

4 wire 80m Cage —

Satellite Tower
12/22/2010

_51'_.

il - Sidebar for K9AY
e n 160m Rev Antenna

i =2m-3elhipiagi
e i GO G

Patch Antenna
0GRS Receiver
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Radio Arcala, located close to Arctic Circle in Finland, is a
massive amateur radio contest station.
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Radio Arcala, located close to Arctic Circle in Finland, is a
massive amateur radio contest station.
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The OH8X 160m yaqi is a 3-element monster with
12.9dBi gain that stands over 100m high and
weighs a staggering 40 tons. It occupies a site of
around 29,000 square meters and was built from
450 meters of tower sections, which needed 600
litres of paint! The entire tower can be rotated on
a 11kW motorized bearing, alone weighing in at
2 tons. Yet, this iIs an amateur radio antenna.
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Antanna Polarization
Vertical
Horizontal

A:{tennﬂ Antenna Radio Wave

Horizontal Polarized Vertical Polarized Dual Polarized

Right Hand Circular Polarized Left Hand Circular Polanzed
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Be sure the antenna is the same polarization as the person who whom
you are talking (HT) Different polarization results in signal loss.

Repeaters (next month’s topic) are polarized vertical, so have your
antenna vertical.

" How to Talk on a Radio (Walkie Ta
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Antenna Gain...\What does it mean?

In electromagnetics, an antenna's power gain or

simply gain is a key performance number which

combines the antenna's directivity and electrical
efficiency. In a transmitting antenna, the gain
describes how well the antenna converts input
power into radio waves headed in a specified

direction._IT DOES NOT INCREASE THE
POWER OF THE RADIO.




Formula to calculate gain looks something like this
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Easier way to calculate gain
Also referred to as ERP (Effective Radiated Power)

Fowvrer multiplied by
BT +/-
1 dB time= 1.25
2 dbB time= 1,59
2 dB times 2
4 dB times 2.5
E dB times 3. 125
G dB times 4
F dbB timez 5
a8 dB times &.25
2 dB time=z 8
10 dB times 10
20 db times 100
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Easier way to calculate gain
Also referred to as ERP (Effective Radiated Power)

Fowveer multiplied b
GAIN i g # Example of ERP
1 dB times 1.25
Z dB time=s 1,59
3 dB times 2 5 watts output transmitted into
4 4B times 2.5 . .
S dE tirmes 2,125 an antenna with a 10 dB gain
— e has the ERP of ??7?7?
2 dB time=s o256
2 dB tirmes 8
10 4B timez 10
20 dB time= 100
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Easier way to calculate gain
Also referred to as ERP (Effective Radiated Power)

Fowvwer multiplied b
GAIN i g # Example of ERP
1 dB times 1.25
Z dB times 1,52
3 dB times 2 5 watts output transmitted into
4 4B times 2.5 = .
B S an antenna with a 10 dB gain
= fimes 4 has the ERP of 50 watts.
2 dB titmes 6,25 5 watts x 10=50
2 dB times 8
104dB timez 10
20 dB times 100 Radio is still putting out 5 watts, but all 5

watts are in the same direction.
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Beam (Yagi) radiation pattern

3dB Yagi

6dB Yagi
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dBi vs dBd

dBi refers to the decibel gain in relation to an
"Isotropic Radiator." That is a theoretical antenna
which radiates energy equally in all directions (as
a perfect sphere.) dBd refers to decibel gain in
relation to a dipole antenna. That antenna has a
dBi gain of 2.15.
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Providing Power to your Station

. @ \
o M + /4R

()
i 25 Amp MighyLite™
Switching Power Supply
MFJ-4125

OFF

MFJ-4125P

- .3 “.‘
25 Amp MightyLite™
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Connecting radio to Power Supply

Anderson Power Poles
available online or at
Gateway Electronics
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Mobile Antennas

Trunk-maount
antenna

Roof-mount antenna
(Dl & hole or use a magnetic mourt. )

Ty

Gutter-mount antenna\,_{

_ob ANNIVERSAR),
1947 - 2017



Mobile Antennas
2 meters

és o

5s wave

49 inches long Quarter 4 wave

19 inches long
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Dual band mobile antennas.
2m/70cm
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TTERY GRO!

KEEP,OUT OF THE REACH OF CHILDREN .

Powering your mobile radio
Connect directly to the battery and fuse as
possible to the battery. Ideally, fuse both
positive and negative.
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Can you power your radio by using the
accessory (aka cigarette lighter) plug?



Should you power your radio by using the
accessory (aka cigarette lighter) plug?
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o Tom WABTVISK
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Coax

PVC Jacket

-
Braided Shield

Dielectric

_ob ANNIVERSAR),
1947 - 2017




_ob ANNIVERSAR),

1947 - 2017




Common Connectors

Barrel
\ Connector

Right Angle

PL 259/S0O 239 SMA to SO239

ANNIVERSAR),
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What coax should | use?




Depends !

Coax Cable Signal Loss (Attenuation) in dB per 100ft”

Loss® RG-174 | RG-58 RG-834 |RG-213 RG-6 RG-11 | RF-83914 |RF-9913
1MiH= 1.9dB 0.4dB 0.5d4dB8 . 0.2dB 0.2dB 0.2dB 0.23dB 0.2dB
10MH=z 3.3d8 1.4dB 1.0dB D.8d8 0.8dB8 0.4dB 0.5dB 0.4dB
S0MH=z 8.8d8 3.3d8 2. 548 1.8d8 1.4dB 1.0dB 1.1dB 0.2dB
1 D0 MH= 2.8d8 4 848 3.8d48 2 2dB Z.0dB 1.8d8 1.5dB 1.4dB
Z00MH=z 11.9dB 7.2dB 5.4dB 3.24d8 Z.8dB 2.3d8 2.0dB 1.8dB
400MH= 17.2 8 11.2dB 7.BdB 4 B2dB 4 348 3.5d8B 2.8dB 2 8d8
7O0O0MHz | 285 0dB | 16948 | 11.0d4dB8 g.8d48 5.8dH 4.7dB 3.8dB 3.8d8
200MH=z Zr 9B 20.1dB | 12.6dB 7.7dB 8. 0dB 5.4dB 4.8dB 4 2dB
1GH= 3z2.0dB | 21.5d8 | 13.5d8 8.2dB g.1dB 5.8d8 5.2d8 4.5dB
Irnped Blohm Blohrm | B0chm Bohm | TEohm | 7Sohm S0chrm S0ohrmn

* Mote: Coax losses shown above are for 100 feet lengths. Loss is a
length multiplier., so a 200 ft length would have twice the loss ¢
above and a 50 ft length would have half the loss. This multiplic
why you should keep cable installation lengths between radios
antennas as short as practicall

o ANNIVERSAR)
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Extra items that are optional
but very helpful in setting up
and maintaining your station




The SWR meter or VSWR (voltage standing wave ratio) meter measures the standing
wave ratio in a transmission line. The meter can be used to indicate the degree of
mismatch between a transmission line and its load (usually a radio antenna), or evaluate
the effectiveness of impedance matching efforts.

DIANOND SXBUU
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What is SWR?

In radio engineering and
telecommunications, standing wave
ratio (SWR) is a measure of impedance
matching of loads to the characteristic
Impedance of a transmission line or
waveguide.

_ob ANNIVERSAR),
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SWR simplified
Get SWR as close to 1.1 as possible.
Use SWR meter to check before transmitting

s ANNIVERS 4 Ry
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Antenna Switch.

Allows you to operate one radio with two antennas,
OR two radios on the same antenna
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A dummy load is
a device used to
simulate an
electrical load,
usually for testing
purposes.

In radio a dummy
antenna is
connected to the
output of a radio
transmitter and
electrically
simulates an
antenna, to allow
the transmitter to
be adjusted and
tested without
radiating radio
waves.



Websites that are helpful

> Www.slsrc.org

Www.eham.net
Www.QRZ.com
YouTube (search for topic)
Vendors:
www.dxengineering.com
Www.hamradio.com
www.mfjenterprises.com/
www.universal-radio.com
And others
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Summary

Price for Basic station:
2 meter single band (not HT) - $150 ish
Power Supply- $75 -$100
J-Pole or Vertical antenna $35-75
Coax- depends on how much is needed $30 est

Total = $350 ish
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