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Topics
• Equipment & usability

– Traditional SWR bridge & use

– Antenna analyzer

– Network analyzer

• VHF/UHF antenna checks

– Pizza Pan
• Flexible

• Fast

• NanoVNA

– Vector Network Analyzer

– Overview

– Calibration

– Examples of use
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SWR Bridges

1968
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Simplicity
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SWR - Standing Wave Ratio

Or VSWR - Voltage Standing Wave Ratio

HF through 30+ MHz (CB)
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https://www.electronics-notes.com

M = 100 μA 
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SWR Bridge Review
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Transmitter

Antenna
Forward

Reverse 

Switch
Adjust for

Full Scale
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Switch in the Forward Position

radio in transmit mode

adjust needle for full scale
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Switch to Reverse Position

needle reads SWR
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1.7:1



N1BN Photo

Antenna Analyzer
Easily finds the frequency of

Minimum SWR

10 Meters – 1.1:1
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N1BN Photo

10 Meters – 1.1:1
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Test of PRC’s TH-3 after rebuild



15 Meters – 1.6:1

N1BN Photo
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20 Meters – 1.6:1

N1BN Photo
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MFJ-226 Network Analyzer

Can sweep a range of frequencies

from 1 to 230 MHz
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16” steel pizza pan

Walmart  <$4

The AntPan
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Bring a magnet



NMO mag mount

BNC to

reverse SMA

PL-259

to SMA
PL-259

to BNC

SO-239

to NMO

Ferrite – isolates coax

from the antenna
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Setup for testing

a PL-259 antenna
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SO-259 to NMO adapter

& PL-259 to BNC adapter
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NMO

PL-259

BNC

SMA

Rev SMA



Using a PL-259 “Tee”

makes a connector holder

and handy handle
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Wrapped up for 

storage or transport
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Short          Open             50 Ohm

NanoVNA
Vector Network Analyzer

50 KHz to 900 MHz
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New and improved Vector Network Analyzer

10 KHz to 1.5 GHz
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New and improved Vector Network Analyzer

10 KHz to 1.5 GHz
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From Tektronics

Tektronics – tech.com
70W_60918_0_Tek_VNA_PR1.pdf

S11 S21

Reflection S11

VSWR

Impedance

Admittance

Return Loss

Transmission S21

Gain/Loss

(Insertion loss)

Phase

Group delay

(Delay time)
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Calibrated

Screen prints

NanoVNA Saver
(written in Python, running on Windows, Mac, Linux, etc.) 

101 sweep points (readings)
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Alinco

DJ-MD5TGP

dual band

DMR

handheld

stock antenna



40M Inverted Vee

7.1190
21.450
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3:1



Cushcraft R7

7.213 10.01 13.80 17.97 21.00 24.73 28.16
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6M dipole add-on TH-3
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USB

NanoVNA FEATURE
Two Port Measurement

Unit Under Test

UUT
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• So, what do you need?
• It depends

• For the average HF / VHF user 
probably an Antenna Analyzer

– For HF and 2 Meters

– Adjust an antenna tuner

– Cheap (used)

• Over the years I have used all of the 
above and will keep them all in my 
tool kit
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