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Commercial Rectangular Brass 

Tubing

Frequency Cutoff
Retangular Waveguide TE10 Mode Dominant Mode

(in) (in) (m) (m) (GHz)

a b a b Fc

Pozar Example --> 0.421259 0.4 0.011 0.010 9.71

0.9 0.4 0.023 0.010 6.56

1.122 0.497 0.028 0.013 5.26

0.622 0.311 0.016 0.008 9.49

0.875 0.375 0.022 0.010 6.74

Round Pipe TE11 Mode Radius

a a P'11= 1.841

in (cm)

0.20 0.5 12.19 

0.375 0.95 9.23 

0.5 1.27 6.92 

0.75 1.91 4.61 

1 2.54 3.46 

1.25 3.18 2.77 

1.5 3.81 2.31 

2 5.08 1.73 

3 7.62 1.15 

Assumes dielectric is air. Consider using a filler material (Teflon).
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Brass Tubing
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Mc Murray Metals Co

https://www.mcmurraymetals.com/

3000 Elm St

Dallas, TX 75226

214-742-5654

800-658-5655

Purchased: Tubing  ¾ X ½   inches

Square Plates  1/8   X   1  5/8   X   1  5/8   inches 

https://www.mcmurraymetals.com/
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Rectangular Waveguide to Coax 

Transition Design from QEX, Nov/Dec 

2006. 

Rectangular waveguide transitions to 

coax. 

http://www.w1ghz.org/QEX/Rectangular_Waveguide_to_Coax_Transition_Design.pdf
http://www.arrl.org/qex/%22
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Transitions and Back plate material
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Completed Coax to Waveguide 

Transition
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10.368 GHz Wavelength in 

Waveguide

WAVELENGTH

dielectric (air) 1

pi 3.14

2 pi 6.28

c 300

f 10368

a 0.0222 meters 0.875 inches

full half

Wavelength(g) 0.0381 meters 1.501 inches 0.750 inches

Wavelength 0.0289 1.139 0.570

Error Sources dielectric ; moisture - humidity&temp, homgeneous

a; dimensional varations, contamination, burrs

f: errors in test frequency accuracy

Measurement issues; X position, Power resolution and stability

Ref: Microwave Engineering Third Edition by Pozar
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HP809B

Manual 
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Measured Copied

½ Wavelength

@ 10.368 GHz
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Using Waveguide Load with 

directional coupler
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Using Directional Coupler

2nd Transition + 50 Ohm Load
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Return Power using Directional 

Coupler

(dB) (dB)

A -9 -19 Waveguide 50 ohm 

X281A Gray 1 -32 Waveguide 50 ohm 

B -20 -30 Waveguide 50 ohm 

C -20 -34 Waveguide 50 ohm 

X281A Gray -22 -22 Waveguide 50 ohm 

X281A Black -22.5 -21 Waveguide 50 ohm 

X281A Gray X281A Brown -20 -22 No load - Open

-20 -21 N 50 Ohm Load

A -20 -27 N 50 Ohm Load

Transition

Tested
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Minicircuits SWR Chart

Fwd_Pwr vs. Rtn_Pwr = Return Loss
• https://www.minicircuits.com/app/DG03-111.pdf
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• Using a directional coupler monitor return 

power and sweep carrier frequency over 

band of interest. 

• The minimum dip will occur at ideal 

frequency for coupler. (Showed Movie)

• Ideal for my Transition ‘A’ was 9.8 GHz.

• Design needs modification!

WWW.NTMS.ORG 20
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• A method for building coax to waveguide 

transitions using standard tubing shown.

• Three methods for testing a hand made coax to 

waveguide transition where shown.

• Possible to build and test a transition using 

these methods that will work on any band.

• Important to test your transition commercial or 

hand made to be sure you are radiating the max 

and not reflecting back into your 

transmitter/amp.

WWW.NTMS.ORG 21


