Pizza Pan Antenna Test Fixture,
SWR Bridges & NanoVNA

Allen Wolff - kc70
kc7owarrl.net
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Topics

 Equipment & usability
— Traditional SWR bridge & use
— Antenna analyzer
— Network analyzer

« VHF/UHF antenna checks

— Pizza Pan
 Flexible
e Fast

 NanoVNA

— Vector Network Analyzer
— Overview '
— Calibration

— Examples of use
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Popular Model P-2 SWR[Power Meter Kit

+ Reads Standing Wave Ratio and Relative Power » Negligible Loss—Leave It in Line Permanently
« Covers 1.8 to 432 Mc—Ham Bands, CB « Flexible 2-Unit Design—Coupler and Indicator
« Handles A Full Thousand Watts of RF Power o Also Works Well With Low-Powered Transmitters

Be sure you're getting the maost from your transmitter and antenna system

Mg F“ms The easy-to-build Model P-2 SWR /Power meter provides a constant check

of your rig's efficiency. Measures relative power fed to the antenna and
Fm 2 llﬂt M standing waves reflected back from it. Lets you make your own matching
Fl‘ M M adjustments between line and driven element for maximum antenna effi-
clency. Covers 1.8 to 432 mc—Amateur bands, Citizens Band, other com-

Rm“.m,m munications services. Has a full kilowalt power capacity, works well with

i low-powered transmitters, too. May be permanently left in the transmission
Reads SWR from 1:1 to 20:1 line with negligible power loss. Uses popular SO-239 coax connectors

Flexible 2-unit construction—coupler and indicator units connected by a
Can be m in m 4-foot shielded cable. Requires no AC power or batteries. Styled in gray
as Constant Monitor satin—maiches the Knight-Kit T-60 and T-150A transmitters. With all parls,

instructions. Shpg, wt., 3 lbs.

Accuracy Better tham 10% &3 Y627.D.In Kit Form.. .. .. ARAEE S TaE ey

Has Coax Connectors 83 Y 546-D. As Above, but factory assembled............... e 22 O
For Unbalanced 50-72 Ohm SPECIFICATIONS
F Ra. : 1.8 to 432 me (I Accu; : better than 1095,
Lines—Amateur and CB “Clodes Amatous bands) Mu.:‘s‘:’mun:: x;; wa. full scale

Range from 13 0 422 Mc | Ml Qmnillin M S gt P 010

deflection. Sizes: coupler, 2x5x214”; tndicator; 2%
Negligible Insertion Loss Maximum RF Power: 1 kiowot ST oh s e
Hs AW Input/Output Impedance: S2or 72chms.  Connectors: two SO-239 coaxial
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72 ALLIED 1 968 Knight-Kit Amateur Gear is Your Best Buy
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Simplicity
SWR - Standing Wave Ratio
Or VSWR - Voltage Standing Wave Ratio
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HF through 30+ MHz (CB)
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Standing Wave Ratio

SWR Bridge Review
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Standing Wave Ratio
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\ \ Swttch in the Forward Posztton
radio in transmit mode
adjust needle for full scale
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Standing Wave Ratio
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\ Switch to Reverse Position 7/

needle reads SWR
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Antenna Analyzer
Easily finds the frequency of
Minimum SWR

ST SO
8 " R '1_"_:.' "'é»;’{-. /



Test of PRC’s TH-3 after rebuild

10 Meters—-1.1:1

A -5"“‘;\
e
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MFJ-226 Network Analyzer
Can sweep a range of frequencies
from 1 to 230 MHz

T

:
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16 steel pizza pan~§
Walmart <$4

¥

\
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! MAINSTAYS" Pizza Pan

Bandeja para Pizza

Steel construction

Fabricado en acero
——

Even heating

16.in dia (40.6 cm)
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NMO
PL-259
BNC
SMA
Rev SMA
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Wrapped up for
storage or transport
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NanoVNA

Vector Network Analyzer
50 KHz to 900 MHz

TR LGNS T 35,51
e It ot Tt i J L 49"
11 0008 M

Short Open 50 Ohm

9/25/2021 kc70 21



— ama;on All ~ nano vna antenna analyzer Q Hello, Sign in Retumns W

Account & Lists ~ & Orders Try Prime ~ e s Cart

Hello Allare . . - e Nas . : - ; -
Select your address Best Sellers Prime  Customer Service New Releases Today's Deals Find a Gift Whole Foods Books  Kindle Books Refresh your home

Industrial & Scientific Lab  Test & Measurement  Safety  Janitorial & Facilities  Food Service Education  Material Handling Materials  Metalworking

Electrical
t Back to results
[Upgraded] AURSINC Vector Network Analyzer $69.98

T10KHz ?1 .5GHz HF VHF UHF Antenna Apalyzer & FREE Shipping. Details
C Measuring S Parameters, Voltage Standing Wave & FREE Returns ~
[ e i Ratio, Phase, Delay, Smith Chart(Latest Version Arrives: Sunday, Sep 20 Details
) [ ] REV3 4] Fastest delivery: Sunday, Sep 13
I L T Brand: AURSINC Order within 9 hrs and 47 mins

= sl MM rirdrdrfy ~ 155 ratings | 25 answered questions Details

_: for "nano vna antenna analyzer" In Stock.

Price: $69.98 & FREE Shipping. Details & FREE Returns Qty: 1w

Ik,
I

®

# IMPORTANT NOTE: Please order in SHY Store which is the only AURSINC
authorized store. UPGRADED: Added battery circuit management, more Add to Cart

\= secure. Redesigned PCB, you can connect to mobile phone with Type C-Type

o= C cable( original PCB needs OTG cable), see a clear HD image on your phone. Buy Now
Designed a practical and simple control application on PC, you can download

Roll over image to zoom in touchstone(SNP) files for radio design and simulation software. Added a case, Secure transaction

u which is protective and dust-proof.

s « IMPROVED FREQUENCY ALGORITHM: The improved frequency algorithm can Ships from Amazon
— use the odd harmonic extension of si5351 ta support the measurement Sold by SHY store
'-_-_— frequency up to 1.5GHz. The 50K-300MHz freguency range of the si5351
B2 direct output provides better than 70dB dynamic, The extended pl‘i me

300M-900MHz band provides better than 60dB of dynamics, and the e
900M-1.5GHz band is better than 40dB of dynamics Enjoy fast, FREE delivery,
» MULTIPLE FUNCTIONS: The default firmware main function is used for exclusive deals and award-

New and improved Vector Network Analyzer

10 KHz to 1.5 GHz

9/25/2021 kc7o



ﬁ and improved Vector Network Analyzer
10 KHz to 1.5 GHz

9/25/2021 kc70
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S11 S21

Input Signal Output Signal
Device Under

Test (DUT)

\/

Source

Reflected Signal
VN A Receivers

>

PC & Display
Reflection S11 Transmission S21
VSWR Gain/Loss
Impedance (Insertion loss)
Admittance Phase
Return Loss Group delay

(Delay time)

From Tektronics
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Sweep control 511 VSWR

Start [ t2ombz| | center [ 31oMez| 3

stop | soowhz| | Span | 3movmz] N VN A S

Segments 3.800MHzfstep 5 oo ano aver

Sweep settings ...

e . (Written in Python, running on Windows, Mac, Linux, etc.)

267
Stop

Sweep

Markers
2.5

— Tl 101 sweep points (readings)

2.33
e — 1L

Show data Locked ()

217
q TDR

Estimated cable length: 13.244m

Time Domain Reflectometry ...

2.0
1.83
1.67
Calibrated
Reference sweep t e
1.5
Set current as reference
Reset reference
1.33
Serial port control
Serial port | COM3 ~ Rescan
Disconnect Manage L1
Files ... Calibration ...
- 1.0
Display setup ... Abaut ... 120.0M 151.7M 183.3M 215.0M 296, 278.3M 310.0M 341LM™ 373.3M 405.0M 436.™ 468.3M 500.0M

Screen prints
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Alinco
DJ-MD5TGP
dual band

DMR

handheld
stock antenna

9/25/2021
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ok F (40 meters)

FIGURE 5

10p of tube

KEY | PN

Sweep control 511 VEWR

| [ oo | o Cushcraft R7

5b0p| | Span ‘ ‘

Segments Hzjstep

| Sweep settings | |

0%

Markers 1 ' \ _ )

R — LR N AR AR SN

e E— TN AN A /) |

) — e ‘ \ |

| Show data |3< | - ™ : )

TDR

Estimated cable length: 39.153m "
30.0M

Time Domain Reflectometr
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7.213 10.01 " 17.97 21.00 24.73 28.16



W NanoVNA Saver 0.0.12 (Sweep: E:/My Documents/00 - KC70/00-Test_Equipment/NanoVNA/2019-Oct-4/TH3-6M.s1p @ 101 paints)

6M dipole add-on TH-3

Markers

Marker 1

50,7 51.0M d M 5 d 54.0M

9/25/2021 kc7o 30



NanoVNA FEATURE

Two Port Measurement

Unit Under Test
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* So, what do you need?

« It depends

 For the average HF / VHF user
probably an Antenna Analyzer gy e
— For HF and 2 Meters 7
— Adjust an antenna tuner
— Cheap (used)

FREQUENCY COUNTER

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



