
TV Journal-215.doc (  7/20/2026,  kh6htv ) p. 1 of 14

Amateur 
Television 

Journal
July, 2026

3ed edition,  issue #  215
BATVC web site: www.kh6htv.com

ATN web site:  www.atn-tv.com 

Jim Andrews, KH6HTV, editor -   kh6htv@arrl.net      www.kh6htv.com

Antennas & Free Space Propagation Equations
Are They True or False ?

Jim Andrews, KH6HTV

In the previous issue we discussed some of the principles of antennas.    This got me to thinking about
some relevant antenna work I did at NBS-Boulder in the 1970s, and then again at Picosecond Pulse
Labs in the early 2000s.    While it is not directly relevant to this journal's main mission of Amateur TV,
it still relates to radio waves,  antennas and propagation.    I hope you the readers will bear with me on
this issue being a bit longer than normal and diverging somewhat from ATV.

So, the two questions I want to pose to our readers are:

1.   Do Antennas behave the same for both transmit and receive ?  i.e. does reciprocity hold ?
My answer  is both  "Yes and No"

2. Is RF propagation Path Loss dependent upon wave-length ?
My answer again is "Yes and No"

Why the Yes & No answers ?    It depends upon the nature of the signal.   Is it a single frequency sine-
wave, (narrow band signal)  -- or --  a very broad band signal, such as a transient, time domain signal ?

In 2003, I presented a paper entitled "UWB Signal Sources, Antennas & Propagation" to an IEEE
Wireless Communication conference in Honolulu.   It was then published by my company, PSPL, as an
application note, AN-14a.   I am reprinting it here in our ATV Journal.   If you want to jump directly to
the answers to my question 1, go to page 3.   for question 2, go to page 7.     My other PSPL application
notes are available on my web site at:   https://kh6htv.com/pspl-app-notes/    

http://www.atn-tv.com/
http://www.kh6htv.com/
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WAVE-COM  Feed-Back:     John Kozak, K0ZAK, writes  --- "Hi Jim,  I also have a box of
the Wavecom, 2 GHz video transmitters.   I've found a bunch of info on modding them over the years
but never did anything because my house is not good for microwave communications.   WB7UBB used
to offer a re-programmed PIC chip that put all 4 frequencies in the ham bands. I'm not sure if he ever
posted the code for it.   You might also check out the following links for more good info..     I'll have to
dig mine out and start playing with them again."

https://www.wb4iuy.net/teara/atv4-frm.html https://www.wb4iuy.net/teara/pdf/wcri-24.pdf

https://ringolake.com/pic_proj/wavecom/wavecom_rx.html http://www.g1ivg.com/2.4ghz_rx.htm

Also check out this article in an old  ATV Quarterly magazine, Fall, 1997, pp. 20-23  -- lots of details
on how to modify the WaveCom

=========================================================================
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Newsletter Details:     This newsletter was started in 2018 and originally published under the
title "Boulder Amateur Television Club - TV Repeater's REPEATER"   Starting with issue #166, July, 2024, we
have changed the title to "Amateur Television Journal."   This reflects the fact that it has grown from being
simply a local club's newsletter to become the "de-facto" ATV newsletter for the USA and overseas hams.  This
is a free ATV newsletter distributed electronically via e-mail to ATV hams.  The distribution list has now grown
to over  900+,  both  in  the  USA and overseas.    News and articles  from other  ATV groups  are  welcomed.
Permission is granted to re-distribute it and also to re-print articles, as long as you acknowledge the source.   
Newsletter Archive: All  past  issues  of  the  newsletter  are  archived  on  the  web  site:
https://kh6htv.com/newsletter/     A  free DVD with all past issues is available upon sending an e-mail request to
the editor.

Boulder CO - W0BTV Details:   Inputs:  23 cm Primary (CCARC co-ordinated) + 70
cm & 3 cm secondary all digital using European Broadcast TV standard, DVB-T with standard 6 MHz wide
TV channels.   Frequencies listed are the center frequency of the TV channel.  
23 cm = 1243 MHz (primary),  70 cm = 441 MHz   &  3 cm = 10.380 GHz
Outputs:  70 cm Primary (CCARC co-ordinated), Channel 57 -- 423 MHz with 6 MHz BW, DVB-T
Also, secondary  analog, NTSC, FM-TV output on 5.905 GHz (24/7 microwave beacon).  
Operational details in AN-51d   Technical details in AN-53d.   Available at:  https://kh6htv.com/application-
notes/     We hold a social ATV net on Thursday afternoon at 3 pm local Mountain time (22:00 UTC).  The net
typically runs for 1 to 1 1/2 hours.   ATV nets are streamed live using the British Amateur TV Club's server, via:
https://batc.org.uk/live/  Select ab0my or n0ye.    We use the Boulder ARES (BCARES) 2 meter FM voice
repeater for intercom.   146.760 MHz  ( -600 kHz, 100 Hz PL tone required to access).

ATV  HAM  ADS -- Free advertising space is offered
here to ATV hams, ham clubs or ARES groups.  List here amateur

radio & TV gear 
For Sale - or - Want to Buy


