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Coming EventsComing Events  
 
O.A.R.S. GENERAL MEETING 

Second Friday, every month, at 7:00 p.m., at 

St. Paul’s Church Parrish Hall, 1430 Pine St., Oro-

ville 

 

 G.A.R.S. Second Wednesday, each month, 

General Meeting , Lutheran Church Hall, Ar-

tois; 7:00  

 

G.E.A.R.S General Meeting, third Friday each 

month, at Butte County Search and Rescue 

Building, Chico.  Doors open at 6:00 p.m. 

 
Butte A.R.E.S. MEET: fourth Friday, monthly, at 

Butte County Search and Rescue Building. 

  
 FCC EXAMS - GEARS VEC 

 First Sunday of every even numbered month. 

 
 At the Butte County Search and Rescue Building,. 

Written test at 2:00 p.m. For information or pre-

registration call Tom Rider  -W6JS;  530-893-9211 

Club Events: 

News and items of interest 

GEARS Calendar...all inside.           

 

Website: www. gearsw6rhc.org 

 
  WHY ARE WE A CLUB? 

 

Amateur Radio (ham radio) is a popular hobby and service 

that brings people, electronics and communication together. 

People use ham radio to talk across town, around the world, 

or even into space, all without the Internet or cell phones. It's 

fun, social, educational, and can be a lifeline during times of 

need. You can set up a ham radio station anywhere! In a 

field..Think Field Day…Think Emergency services…Think 

community services  and many more! 

 
You can communicate from the top of a mountain, your 

home or behind the wheel of your car, all without relying on 

the Internet or a cell phone network. You can take radio 

wherever you go!  In times of disaster, when regular commu-

nications channels fail, hams swing into action assisting 

emergency communications efforts and working with public 

service agencies. 

You communicate with other hams using your voice and a 

microphone, interface a radio with your computer or tablet 

to send data, text or images, or Morse code, which remains 

incredibly popular. You can even talk to astronauts aboard 

the International Space Station, talk to other hams through 

one of several satellites in space, or bounce signals off the 

moon and back to Earth! Packet, Radio Teletype (often 

called Ritty), and PSK are three more ways to communicate. 

Even faster transmissions are being developed using methods 

which can send almost any form of digital data (Win Link). 

Hams also use television to send pictures over the air.         

(go to pg 4) 

 The Prez’ Says: 

 August, 2015 
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Board of Directors Meeting:  

 July 17 2015 
 
ATTENDANCE    All officers present. 

 
MEMBERSHIP APPLICATIONS:  None 

 
OLD BUSINESS: 
 

Bills for consideration: 
Portapotty—Field Day $126.50 

 
Buddy pole expenses. 
 

Discussion of our financial difficulties. 
 

 
NEW BUSINESS: 
 

 
ADJOURNMENT:  18:56 hr. 

 
Dale Anderson, 

Secretary 

MINUTES OF GENERAL MEETING  

  Jul 17 2015 

 

PROGRAM:  Software Defined Radio 

 

ATTENDANCE:     All officers present. 

 

ANNOUNCEMENT: 

 

GARS is having a raffle for Steak Bake this year, it 

is an ANYTONE VHF/UHF HT. Tickets are $5 for one 

and $20 for 5. 

 

VEC:      None. 

 

MINUTES:   Approved the minutes from June meet-

ing. 

 

TREASURER: 

 

We are having a funding short fall this year, we will 

be increasing our dues to help cover some of the 

cost. The board will be discussing by how much. 

Our dues have not changed for 20 years. 

$369.79 

Treasurers report approved. 

 

OLD BUSINESS:  

 

The IRLP will be moved to Michael Favors place. 

 

Next month’s program will be to finish the Buddy 

pole with the 40meter section. 

 

Field Day was disappointing this year we only had 

5 operators. We also will be using a different porta-

potty supplier this years cost us $126.50. We will 

be organizing a committee in January for next 

years Field Day. 

 

NEW BUSINESS:  

 

none 

 

ADJOURNMENT:  20:51 hr. 

 

Dale Anderson, 

Secretary 
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Treasurer  Rick Hubbard-ki6vos-submission of his monthly calendar year to date report of Club finances 

is below.  This  month’s report clearly indicates GEARS finances are in jeopardy, hence our necessary dis-

cussions regarding raising dues, and other fund raising efforts.   

 

As a reminder to members, GEARS is a 501c3 organization, and as such members (and others)  may do-

nate  to the club.  The donation  is  deductible on your Federal and State income tax returns.  Up to $250. 

your check is your receipt, more than that sum, the Treasurer is required to provide a receipt (which he 

will be overjoyed to provide!) 
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          VEC  TESTING 

                2:00 p.m.  

             

 October 4, 2015 

 December 6, 2016 
 
     AT BUTTE COUNTY 

     SEARCH & RESCUE 

           BUILDING 

 

          All Classes  

Technician, General and 

              Extra. 

 

     Contact:  
     Tom Rider-W6JS 
 530-893-9211 
 Rustyboyrider@aol.com 

.       For Sale Items  

Hendricks QRP Kit    Chuck Alldrin, KN6JS 

calldrin@gmail.com  

 Dentron MLA 2500 Amp.                            Don, 

N6ANN Don@Bantum.net  

 Astron RS-35M    Stephen, W6AKF 

w6akf@arrl.net 

Icom IC-V82 2 Meter HT  

 

Purchased in 2006. Excellent condition.  

With Desktop Charger (BC-146)  

BC-147A 12 DC Volt wall wart power supply. 

Manual, RT Software Disk and USB-29A cable. 

$100.00 

Stephen, W6AKF        873-4032 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Caps embroi-
dered with your 
name and your        
call sign may be 
ordered  by con-
tacting   WA6ZRT
-Gene Telephone 
#530 –345-3515 

Continued PREZ SAYS  

 

Hams  like to build and experiment with 

electronics. Computer hobbyists enjoy us-

ing Amateur Radio's digital communica-

tions opportunities. .  

 

Mostly we use ham radio to form friend-

ships over the air and by participation in 
our Amateur Radio clubs such as GEARS, 

OARS, GARS.   

 
The foregoing article–mostly adapted 

from ARRL– is  a superb explanation of 

why we, as a club, GEARS, exist and have 

done so for over 75 years. 

 

Now, more than ever, GEARS needs your 

support as active members, participation 

in club meetings, club events, encouraging 

new membership, and giving financial 

support. 

 

We owe much to all of you for your unsel-

fish commitment  to the community  as a 

whole,  to GEARS,  and to your fellow 

Ham operators.  Thank you very much! 

 

Our next meeting is August 21st.  Let us 

meet with fellowship, commitment to the 

Club goals of community service, ad-

vancement of amateur radio, and support 

of our fellow Clubs. 
 

 

PREZ SAYS—August 21, 2015 

 

(p.s. did you know, ham radio is even a part of 
the storyline in the ABC television series Last 
Man Standing, starring Tim Allen. ) 
  

mailto:calldrin@gmail.com
mailto:Don@Bantum.net
mailto:w6akf@arrl.net
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  JULY PROGRAM-SOFTWARE-DEFINED RADIO (SDR) 

Presented by Michael Favor-n6fav and Scott Petersen-ke6vus 

The program was excellent; consisting of a interactive demonstration of SDR,  and comprehensive 

handouts providing  in-depth subject information. 

 

For your reading pleasure the following is a limited extraction from the material provided.  To 

publish the entire documentation would require several newsletters.  If you wish more information contact 

Scott Petersen, as he may still have a small supply of the handouts. 

 

Software-defined radio (SDR) is a radio communication system where components that have been typi-

cally implemented in hardware (e.g. mixers, filters, amplifiers, /demodulators, detectors, etc.) are instead 

implemented by means of software on a personal computer or embedded system.[1] While the concept of 

SDR is not new, the rapidly evolving capabilities of digital electronics render practical many processes 

which used to be only theoretically possible. 

Amateur and home use 
A typical amateur software radio uses a direct conversion receiver. Unlike direct con-

version receivers of the more distant past, the mixer technologies used are based on 

the quadrature sampling detector and the quadrature sampling exciter.[10][11][12][13]    

The receiver performance of this line of SDRs is directly related to the dynamic range 

of the analog-to-digital converters (ADCs) utilized.[14] Radio frequency signals are 

down converted to the audio frequency band, which is sampled by a high performance 

audio frequency ADC. First generation SDRs used a PC sound card to provide ADC 

functionality. The newer software defined radios use embedded high performance 

ADCs that provide higher dynamic range and are more resistant to noise and RF interference. 

A fast PC performs the digital signal processing (DSP) operations using software specific for the radio 

hardware. Several software radio efforts use the open source SDR library DttSP.[15] 

The SDR software performs all of the demodulation, filtering (both radio frequency and audio frequency), 

and signal enhancement (equalization and binaural presentation). Uses include every common amateur 

modulation: morse code, single sideband modulation, frequency modulation, amplitude modulation, and a 

variety of digital modes such as radioteletype, slow-scan television, and packet radio.[16] Amateurs also ex-

periment with new modulation methods: for instance, the DREAM open-source project decodes the 

COFDM technique used by Digital Radio Mondiale. 

There is a broad range of hardware solutions for radio amateurs and home use. There are professional-

grade transceiver solutions, e.g. the Zeus ZS-1[17][18] or the Flex Radio,[19] home-brew solutions,e.g. PicAS-

tar transceiver, the SoftRock SDR kit,[20] and starter or professional receiver solutions, e.g. the FiFi SDR
[21] for shortwave, or the Quadrus coherent multi-channel SDR receiver[22] for short wave or VHF/UHF in 

direct digital mode of operation. 

Continued pages 6 & 7 

https://en.wikipedia.org/wiki/Radio
https://en.wikipedia.org/wiki/Telecommunications
https://en.wikipedia.org/wiki/Frequency_mixer
https://en.wikipedia.org/wiki/Filter_%28signal_processing%29
https://en.wikipedia.org/wiki/Amplifier
https://en.wikipedia.org/wiki/Demodulator
https://en.wikipedia.org/wiki/Detector_%28radio%29
https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-1
https://en.wikipedia.org/wiki/Amateur_radio
https://en.wikipedia.org/wiki/Direct_conversion_receiver
https://en.wikipedia.org/w/index.php?title=Quadrature_sampling_detector&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Quadrature_sampling_exciter&action=edit&redlink=1
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-10
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-11
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-12
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-13
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-14
https://en.wikipedia.org/wiki/Analog-to-digital_converter
https://en.wikipedia.org/wiki/Dynamic_range
https://en.wikipedia.org/wiki/Digital_signal_processing
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-15
https://en.wikipedia.org/wiki/Morse_code
https://en.wikipedia.org/wiki/Single_sideband_modulation
https://en.wikipedia.org/wiki/Frequency_modulation
https://en.wikipedia.org/wiki/Amplitude_modulation
https://en.wikipedia.org/wiki/Radioteletype
https://en.wikipedia.org/wiki/Slow-scan_television
https://en.wikipedia.org/wiki/Packet_radio
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-16
https://en.wikipedia.org/wiki/Digital_Radio_Mondiale#DRM_software
https://en.wikipedia.org/wiki/Open_source
https://en.wikipedia.org/wiki/COFDM
https://en.wikipedia.org/wiki/Digital_Radio_Mondiale
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-17
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-18
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-19
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-20
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-21
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-22
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 It has been discovered that some common low-cost DVB-T USB dongles with the Realtek RTL2832U[23][24] 

controller and tuner, e.g. the Elonics E4000 or the Rafael Micro R820T,[25] can be used as a wide-band 

SDR receiver. Recent experiments have proven the capability of this setup to analyze perseids shower us-

ing the graves radar signals.[26] 

 
GNU Radio logo 

More recently, the GNU Radio using primarily the Universal Software Radio Peripheral (USRP) uses a 

USB 2.0 interface, an FPGA, and a high-speed set of analog-to-digital and digital-to-analog converters, 

combined with reconfigurable free software. Its sampling and synthesis bandwidth is a thousand times 

that of PC sound cards, which enables wideband operation. 

The HPSDR (High Performance Software Defined Radio) project uses a 16-bit 135 MSPS analog-to-

digital converter that provides performance over the range 0 to 55 MHz comparable to that of a conven-

tional analogue HF radio. The receiver will also operate in the VHF and UHF range using either mixer 

image or alias responses. Interface to a PC is provided by a USB 2.0 interface though Ethernet could be 

used as well. The project is modular and comprises a backplane onto which other boards plug in. This al-

lows experimentation with new techniques and devices without the need to replace the entire set of boards. 

An exciter provides 1/2 W of RF over the same range or into the VHF and UHF range using image or alias 

outputs.[27] 

WebSDR[28] is a project initiated by Pieter-Tjerk de Boer providing access via browser to multiple SDR 

receivers worldwide covering the complete shortwave spectrum. Recently he has analyzed Chirp Trans-

mitter signals using the coupled system of receivers.[29] 

The photo:  on page: 5 is of  the  
Microtelecom Perseus - a HF SDR for the amateur radio market 
 

(see Wikipedia free encyclopedia: www.wikepedia.com) 

https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-23
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-24
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-25
https://en.wikipedia.org/wiki/Graves_%28system%29
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-26
https://en.wikipedia.org/wiki/GNU_Radio
https://en.wikipedia.org/wiki/Universal_Software_Radio_Peripheral
https://en.wikipedia.org/wiki/USB
https://en.wikipedia.org/wiki/FPGA
https://en.wikipedia.org/wiki/Free_software
https://en.wikipedia.org/wiki/Wideband
https://en.wikipedia.org/wiki/HPSDR
https://en.wikipedia.org/wiki/Universal_Serial_Bus
https://en.wikipedia.org/wiki/Ethernet
https://en.wikipedia.org/wiki/Backplane
https://en.wikipedia.org/wiki/Transmitter#Power_output
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-hpsdrhomepage-27
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-28
https://en.wikipedia.org/w/index.php?title=Pieter-Tjerk_de_Boer&action=edit&redlink=1
https://en.wikipedia.org/wiki/Chirp_Transmitter
https://en.wikipedia.org/wiki/Chirp_Transmitter
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-29
http://www.wikepedia.com
https://en.wikipedia.org/wiki/File:GNUradio-logo.png
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Attribution:  
 href="//commons.wikimedia.org/wiki/User_talk:McSush" title="User talk:McSush"><span class="signature-talk">talk</

 span></a>) - <a 
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MISCELLANEOUS RADIO 

Coding and Ham Radio 

 

Other Uses for Coding in Ham Radio 

In May we published  the plan for a (7,4,3) Hamming Forward Error Correction code. ( From April 2014 

SFARC publication) But error  detection/correction is by no means the only reason for encoding digital 

data. We'll take a look at a few other reasons, but first, an answer to an emailed question: 

“This whole series has focused on 'binary codes.' Are there error correcting codes that are not binary?” 

You likely won't be surprised that the answer is “Yes, and way more than you want to know about.” ☺ 

The reason that binary codes occupy such a large slice of Information Theory is because of their sim-

plicity. In particular, you only have to know which bit got taken out by a noise pulse. Knowing that, you 

just invert that bit to correct it. For non-binary codes, you need to know which symbol is in error, and 

what its value should have been. Binary codes are also much more simple to implement in either hard-

ware or software. The “arithmetic” for all of this is rooted in the theory of Finite Fields in mathemat-

ics, which gets fairly involved after the first chapter. For binary codes, it reduces to AND and XOR. It is 

seriously more complex for non-binary codes, and not something that could have been implemented until 

sort-of recently. 

A good example of non-binary codes are a class called Reed-Solomon Codes, named after their inventors 
[or “discoverer's” I guess, the math behind them was always there]. Practically, they generally use 8-bit 
“symbols”, although there is nothing magic about that except that numbers not divisible by 8 are really 
annoying to programmers and engineers in today's world.1     The math  to generate and  decode  non-
binary codes,  and  hence  the hardware  and/or  software,  is  orders  of 

magnitude more complex than what we have been doing for the last 9 months, and it's only been with the 

advent of microprocessors and microelectronics that they have been feasible. 

The JT-65HF weak signal digital mode that is growing in popularity uses a powerful Reed-Solomon code 

to decode signals with negative signal-to-noise ratios, and it does it with a lot of mathematics buried 

in a lot of software running on microprocessors clocked at over a GHz. 

Convolutional Codes: 

The previous issues of Miscellaneous Radio have focused on block codes … codes where we divide the 

incoming stream into fixed length blocks of bits, encode them, transmit the [larger] block, and then de-

code the larger blocks back into the data blocks. Each block is independent of the surrounding blocks. 

There is another really different, somewhat more mathematical form of coding called convolutional 

codes. They are very common, often paired with simple block codes when talking to spacecraft fairly 

far away [like Jupiter or Saturn]. This however is a Radio Club not a Math Club, and were going to 

leave convolutional codes there. 

Gray Codes:    Gray codes arose in the late 40's at … where else? … Bell Labs. The “problem” was me-

chanical encoders. They act like multiple switches, brushes on segmented plates not unlike the distributor 

on a mechanical teletype machine. 



GEARS Radiator  August, 2015  

9 

 

 

As you turn the shaft, you want the output to count either up or down [depending on rota-

tion direction] in binary. 0=00, 1=01, 2=10, 3=11. Seems pretty easy, except note what 

happens as you turn the shaft from “1” to “2”. The encoder output needs to go from 

“01” to “10”. Two bits change. What if, because of mechanical tolerances, the se-

quence actually is, “01”, “11” [briefly], then settling on “10”? You didn't turn the 

shaft somehow from “1” directly to “3” and then quickly back to “2,” but that's what 

the encoder reports. 

 

Frank Gray came up with the “Reflected Binary Code,” a code for which the dif-

ference between one value and the next [or previous] is exactly one bit. The am-

biguous “[briefly]” above can't occur. And Bell Labs patented it … I hope you're 

not surprised. ☺ The patent has long since expired [and  actually involved some 

slightly different ideas], and Gray codes are ubiquitous in digital communica-

tions today. 

The diagram above is a shaft encoder plate that delivers a 3-bit Gray code. Three bushes in a line would press down on the 

plate, etched so the black segments were conductive and the white ones weren't. As you turn the shaft, there are never 

any segment boundaries that change more than one bit at a time. Our shaft-encoders today tend to be optical, but are still 

constrained by mechanical tolerances and still commonly use Gray codes. 

It is more common than you might think that early inventions/discoveries find their way back into current technology. 

The “crystal detector” was replaced by vacuum tubes for a number of decades only to be replaced by solid state elec-

tronics, based again on the crystal detector. Remember the morph of early spark transmitters into megawatt LORAN C 

transmitters? The Gray code of the 40's now returns to our increasingly digital world. In fact, the various WSJT weak sig-

nal digital modes encode the data into Gray code before adding error correction. 

 

Orthogonal Codes:  

Remember the diagram on the right? I used it to illustrate the concept of “distance” between two binary vectors. An alter-

native visualization is that it creates a “vector space” of 8 [23] different vectors, represented by 8 points arranged at the 

corners  of 

a cube. Each of the three bits represents a distance, either 0 or 1 unit,  
long the three mutually perpendicular [i.e. orthogonal] axes.2 

Now, there is nothing special about each axis having only two possible 
values [0 and 1], I can just as well assign 4 possible values, 0, 1, 2, and 3 
to each of the three axes.  In binary, those points  would be at 00, 01, 10, 
and 11.  This would give me a vector space with 43 

or 64 distinct points. Note that whatever happens along one axis has no 

effect on what is happening on the other two because the three axes are 

mutually perpendicular. 

And, as you're no doubt beginning to surmise if you've been paying at-

tention to earlier parts of this drivel, we can have any number of mutu-

ally perpendicular axes … we just can't draw a diagram and none of us 

knows what it would “look” like.  The mathematics   does  not care 

however. 
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Instead of adding axes, I'm going to remove one in the diagram 

at the left. I have two orthogonal axes, each with four possible 

coordinate values.  This defines a 2-dimensional code space   

with 
42  [16] possible vectors.   I've marked two of them with    decimal 

coordinates and binary coordinates underneath. Note that I 

don't really need the comma between them, each point is simply 

defined by a four bit vector. 

I labeled the axes “I” and “Q” which normally stands for “in- 

phase” and “quadrature” … “at right angle to  ...” And finally, 

we're going to get to radio. 

I generate a sine wave at some audio frequency [I], and from it 

I generate the same wave but 90° out of phase [a cosine wave] 

which I and everyone else in the world that knows will call Q. 

I'll set the amplitude of the I-signal to 3 and the amplitude of the 

Q- signal to 1 and add them together. I feed it to my USB trans-

mitter and send it to you. You decode it as the  vector 1101.  This 

is called one “symbol,” and the array of 16 points in the code  

space 

is called the “signal constellation” … sort of like stars arranged in the sky I guess. When the next 4-bit symbol 

comes along, I do the same thing. 

This is called 16-Quadrature Amplitude Modulation or 16-QAM, and m-QAM dominates the high data rate digi-

tal channels such as digital TV, satellite and fiber optic circuits, and … some amateur transceivers. The Elecraft 

K3 generates its signals in QAM in the digital DSP, and recovers the I and Q values in the DSP on receive. The 

newer Elecraft KX3 does the same thing, only it sends the I and Q channels out through connectors and you can 

use them in a variety of ways. 

There's nothing magic about 4 possible values on I and Q axes, a much more common implementation allows 8 

values 3 on each axis which yields a constellation of 256 possible points or 256-QAM. Note carefully: in 256-QAM, 

two 8-bit vectors combine to send one of 256 possible symbols [i.e. constellation points] … in one symbol period. 

Short Digression: Currently, Part 97 imposes a limit of 300 symbols/sec we can transmit as hams. This harks 

back to the early 80's when everything was FSK, symbol rate and bit rate were identical, and 300 bits per 

second equated to a bandwidth of approximately 3 KHz. We're now 30+ years later, m-QAM and others have 

been invented, and I can send 16 bits in one symbol period using 256-QAM, which, at 300 symbols/sec is 4,800 bits 

per second. Bandwidth and bit rate are directly linked by fundamental physics so a 4,800 bit/sec 256-QAM signal 

will occupy about 20 KHz of spectrum.  Nor am  I constrained to just one modulated carrier, I can do the same 

thing with another 4,800 bps, 20 KHz up in frequency.4 

 

ARRL realized that using OFDM, one could generate one signal that would occupy the entire CW/RTTY/Data 

sub-band and would remain within the 300 symbol/sec limit and thus be legal. They petitioned the FCC to re-

move the symbol rate limit and impose a 2.8 KHz hard limit on the occupied bandwidth of any amateur data sig-

nal. This has to be the absolute, most misunderstood petition ever submitted. It generated well over 800 com-

ments from hams, many of which opposed the change as “too wide a limit.' Let us hope the FCC sees through 

the arguments and grants the petition before someone fires up OFDM on the bottom 150 KHz of 40 meters. 

CDMA: Finally, let's return to orthogonal codes and cell phones. The cell phone concept requires that multiple 

users be able to access a given fixed station simultaneously. There are different ways of doing this and a com-

mon one is Code Division Multiple Access or CDMA. My Sprint phone is a CDMA device. Without belaboring 

the math, CDMA digitizes my voice signal using sampling. When I want to make a call, the strongest site assigns 

a long, what appears to be a random, code [sequence of 1's and 0's] to my phone. The phone generates that code 

at a much higher rate than the digital voice signal, mixes the two, and transmits it. The effect on the air is that 

my voice signal is split into little blocks in time [“chips”] and the blocks are scattered all over the spectrum. The 
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The site remixes the received broadband signal with the code synchronized with the one in my phone, and magi-

cally gets my voice signal back. It's a form of spread spectrum. 

 

The key is the “spreading code.” Each user gets one assigned and the critical condition is that all the codes 

must be mutually orthogonal … again we'll ignore the fact that we can't visualize the code space created by 

more than three orthogonal axes If all the codes are orthogonal and are all synchronized by the cell site, then 

when my “chip” is on one frequency, everyone else’s' chips are on other frequencies. My next chip may fall on 

the frequency where your last chip was, but you've also moved on and that frequency is mine for the duration of 

the chip. Since everyone is generating chips of equal length and in synchrony, we never interfere with each other. 

 

The fact that everyone's spreading code is orthogonal to all the rest is what accomplishes this, and it's not too hard 

to see why even if we can't visualize n-space for n > 3 – each code sequence corresponds to an axis that is perpen-

dicular to all the rest. What happens on one axis can't affect what happens on any other axis. Since everyone is 

hopping around, an interfering narrow-band signal [or noise pulse] on one frequency will affect a user only for 

the duration of a single chip which is very very short – one of the sources of the bathroom noises you sometimes 

hear on your CDMA phone. 

 

GPS does the same thing. The spreading code we all use is fixed and repeats every 100 ms. The precision code is 

much longer and repeats every 7 days. Matching up the much longer code equates to much more precision in 

measuring the time delays, and thus much less uncertainty in distance. 

Thus endeth the Miscellaneous Radio saga Coding and Ham Radio. I hope you have been taking notes, pop quiz 

to follow. Fred, K6DGW 

_____________________________________ 

1.  While digital communication is ultimately always binary at the lowest level, these codes correct multi-bit “characters.” 
A Reed-Solomon code that will correct one 8-bit character in a block is equivalent to a binary code that will correct 8 
bits in a block. 

2.  “Vector space” is the generic math term. In the digital coding world, it is often termed “code space” because the permis-
sible code combinations exist in that space. 

3. 8 is a very computer-friendly number. 

 

4. This is called Orthogonal Frequency Division Multiplexing [OFDM] and is the basis for Broadband over Power Line 

[BPL] 

 

Credits and appreciation to:  Fred Jensen K6DGW, & to  Sierra Foothills Amateur Radio Society as published 

in their Newsletter April, 2014 
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ARES REPORT ON SWEDES FIRE, OROVILLE, AND  REMINDER  TO ALL HAM OPERATORS 

OF NEED FOR ASSISTANCE FROM ALL  HAMS DURING TIMES OF EMERGENCY! 

 

On 7/31/2015 9:59 AM, Scott Petersen wrote:   After Action  report From Butte County, Ca, EC ARES  

 

Butte County ARES was requested by Pam Deditch of the Red Cross at 1600 hrs on 7-29-15. The request 

of "Ham" Amateur Radio Operators to work at the Red Cross Shelter for the Swedes Fire, located at 

Church of the Nazarene in Oroville, Ca. was made from this Red Cross Shelter # Ca 0715-2. 

 

Several ARES operators were called via the newly developed telephone tree, where each leader of their 

group, a maximum of five groups, calls the Radio Operators in their respective group, a maximum of five, 

and forward this availability information back the Emergency Coordinator. 

 

The W6SCR repeater was utilized, at first as a net for logistics and then as the needs for our services were 

reduced the Net became an OPEN net with point to point contacts. 

 

The initial Call out was made via the BCARES callout email via the web site, and telephone calls were fol-

lowed up and a list of available operators was created and put into Deployment status or Net Control or 

Stand-by status. 

 

The Operator's were released from their respective locations as per the order below: 

 

Net Control operated from 4 pm to 7 pm, the AEC, Dale Anderson, KK6EVX, was onsite in Oroville 

within the hour of callout, 5pm, and he had to travel a bit to get their, Great job Dale! Yours truely 

KE6VUS, arrived at 645 pm and the facility was manned until 930 pm, as which time the comms section 

was released from service,  broken down and packed away in our respective vehicles. 

 

The BC ARES Comms van was not utilized during this event. 

 

Thanks to the following  for their services: 

 

EC; Ke6vus; Scott Petersen;  A.E.C.; KK6EVX, Dale Anderson; K6QXC, Evelyn Weir, for our Net Con-

trol, KG6ZOA, Anna Horn, Stand-by; WA6ZRT, Gene Wright, Stand-by; 

KF6HSS, Stephen Wolske, driver for the NVADG comms semi truck, and one of their Hams, 

and to Dave Bequette, KJ6QLB, the leader of the Communications Group for North Valley Animal Disas-

ter Group. These two remain in our group and have become a liaison between ARES and NVADG, Thank 

you as well.  and to a few of the others who emailed me back and let me know when they could be avail-

able, and special thanks to Chico Councilman, Randal Stone, K6RCS, who as a member of our group, and 

recently passing ICS Training modules, made himself available if needed. 

BC ARES needs your continued support in the future and many of our ranks have been reduced due to 

medical issues, family issues, moved away, time scheduling issues, and other misc issues. Bottom line, we 

need to keep our group growing with new recruitment, being well trained, active on the nets and available 

for events and incidents. 

 

If you know of any  Amateur Radio Operators who could love to give back to the community by using 

their varied skills and amateur radio, please contact me directly via the BCARES.net web site or call me. 
(continued page  11) 
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How much performance do you 
really need? 

By Dan Romanchik, KB6NU 
 

A reader recently e-mailed me: 
“Just a quick question – Are you still in 
the thinking stage about getting an Ele-

craft K3? Great rigs, aren’t they? 
 

“What I would like you to think about, 
though, is how many contacts you log in 
one year’s time. If you log 100 per year 

(check your log) then your cost will be 
$50 per contact for that year. If you log 

500, then your cost will be $10 per con-
tact. If you keep that rig for three 
years, and log 500 contacts over that 

time, then you will have spent $10 per 
contact. 

 
“Now, consider what that rig will be 

worth in three years. Will there be 
something come along that just blows 
the K3 away in terms of performance?” 

 
I replied: 

“K3s are great radios. I’ve just pur-
chased a used KX3, though, so I am not 
planning on getting a K3 in the near fu-

ture. I have purchased a 50-W Hob-
byPCB amp to use with the KX3, so I'm 

not going full QRP. 
 
“I make a lot of QSOs/year. My average 

over the last 13 years is more than 
three per day, and that doesn’t include 

contacts made with other callsigns, 
such as the club station, or on Field 
Day. I’m sure that my cost/QSO will be 

low enough to justify my investment. :) 
 

“In addition, rigs seem to keep their 
value pretty well. I’d guess that you can 
sell a three-year-old K3 for at least 

80% of what you paid for it. I think that 
one of the reasons that an Elecraft K3 is 

worth the investment is that Elecraft 

 

provides such good customer support, and 

that they are continually improving their ra-
dios. For example, they just came out with a 
new synthesizer board, with better RF specs, 

for the K3. 
 

“I don’t see anyone coming out with a radio 
that blows the K3 away in terms of perform-
ance in the near future, although I might be 

wrong. FlexRadio has perhaps the best 
chance of doing that, but you’ll have to buy 

into the Flex user interface philosophy to take 
advantage of that. I think that Elecraft and 

Flex, plus the three Japanese manufacturers, 
will make incremental performance improve-
ments over the coming years, leapfrogging 

one another as they bring out new models. 
 

“One thing to think about is how much per-
formance is overkill? Just like you can now 
buy a computer that has way more computer 

power than the average user will ever need, I 
think that most of these high-end radios offer 

way more performance than the average ham 
will ever need. It’s cool to look at the Sher-
wood Engineering receiver tests and see that 

your rig is in the top ten, but will the average 
ham actually notice the difference? My guess 

is probably not. 
 
“Thanks for sparking my thought process on 

these issues.” 
 

My guess is that most amateur radio opera-
tors don't think about what the rig will be 
worth in three years when buying an HF 

transceiver. Instead, they're looking at what 
the radios that are currently available cost, 

and when there's a big price difference be-
tween two models that appeal to them, 
they're trying to figure out if the higher price 

is warranted. In many cases, the lower-priced 
model wins out. It's not because the more ex-

pensive radio isn't better, but it's not that 
much better.  
 
(continued page 14) 
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(Romenchek-Performance-continued from page 13) 

It all goes back to how much performance 

you actually need. Yes, you can probably 
do more with a $10,000 radio than you can 

with a $1,500 radio, but is it really worth 
the added expense? In other words, are 
you going to have more fun with a $10,000 

radio than you are with a $1,500 radio? 
 

Let me know what you think. E-mail me at 
cwgeek@kb6nu.com. 
--------------------------------------------------

------------------------------ 
When he's not agonizing over what radio to buy, Dan oper-
ates CW on 30m and blogs about amateur radio at 
www.kb6nu.com. He's the author of the “No Nonsense” 
amateur radio license study guides and the CW Geek's 
Guide to Having Fun with Morse Code. 

############################## 

 

ARES ARTICLE (CONTINUED FROM PAGE 12) 

If  you know of any  Amateur Radio Opera-

tors who could love to give back to the com-

munity by using their varied skills and ama-

teur radio, please contact me directly via the 

BCARES.net web site or call me. 

 

Thanks to all in our group for their service. 

 
Scott Petersen, KE6VUS 

BC ARES 

530-566-3719 

ke6vus@yahoo.com 

 
 

 

STEAK BAKE  SEPTEMBER 19 

 

 This year is GARS  turn to 

host the annual tri-club Steak 

Bake.  The Gazebo area at Jen-

sen Park, Willows is reserved for 

this event.  

 

Make your reservations early 

please, so the club has a good 

handle on how many steaks etc. 

To have on hand for Chef Joel. 

 

Steaks $8.00; hotdogs 2 for $5. 

Hamburgers $5.00. Soft drinks 

& Water free.  

 

The radio to be raffled is  an HT 

Anytone Tri Band, 2, 220 and 

440 meters. Tickets are $5.00 

each or 5 /$20. You cannot win 

if you do not purchase .  So do 

take a chance on this fine radio!   

 

 

 

 

 

 

Make reservations with Dorothy 

Post: dj@posthouse.us or tele-

phone: 530-865-0260. 

 

http://www.kb6nu.com
mailto:ke6vus@yahoo.com
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  FIELD DAY FOLLOWUP: COMMENTARY, and REPORT 

Hi GEARS Field Day Friends, 

 

I have attached a copy of the 2015 Field Day Entry Form for W6RHC (saved as a PDF printed from the web page).  I have 

also attached a copy of the combined Amateur Contact Log data file from the N3FJP contest logging software, which includes 

all of the actual individual QSOs.  In case anybody wants to dig into the nitty-gritty details, it's all there.  This is the same ADI 

file that I sent as "supporting documentation" in an email attachment to the ARRL along with a photo (by Rick Hubbard) of 

the Public Information table, and a copy of the W1AW message as received by Robert. 

 

Robert racked up by far the lion's share of the total QSO points with his work on CW, at two points per contact, and a bunch 

of voice contacs as well.  Thank you, Robert! 

 

Of all the QSOs in the log credited to my initials, the majority of them were actually made by other operators, and probably 

about half of them were made by Larry KA6GND, with a little help from me as a logger.  I had never operated before as part 

of a Ham Radio team of two guys working on one transmitter, and it was a real pleasure, and very educational, to sit next to 

Larry as he worked his magic amid the chaos of Field Day, and try to keep up logging on the computer. 

 

This was my first time at Field Day, and I really enjoyed spending time with everybody who was there.  I learned a lot of valu-

able information about how to set up a Ham Radio station in an emergency. I had the opportunity to try some new band and 

modes that I had never tried before, and I learned a few things about working in less-than-perfect conditions with occasional 

interference.  I had a great time, and I learned a lot, and so by that measure, I personally feel like Field Day was a success for 

me. 

 

All together, I also believe W6RHC chocked up significantly more points than last year, and more than average for the last 

several years.  So it appears that we were successful by that measure as well. 

 

I want to extend my thanks to everyone who showed up, whether you were only able to come up for a short visit, of you were 

there for the whole weekend.  It's really the people who participate who make it fun.   Thanks, everybody. 

 

Best Regards, 

73, 

Michael Favor, N6FAV 

530-899-8878 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

 AND FROM Larry Marcum –ka6gnd 

Thank you Michael and all, 
This was the first Field Day that I have attended in several years and I had a fantastic time! Thank you Michael 
for all of the compiling and reporting that you did on behalf of the club, and your wonderful station set-up. You 
and Kathy were a fantastic addition to the effort this year and I so look forward to next year! 
73, 
Larry, KA6GND 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
 W6RHC's Contest Summary Report for ARRL-FIELD-DAY , abbreviated version , is printed 
On page 17. 
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The GEARS Newsletter Staff: 
Editor and Publisher……………...……..Dorothy Post 

Printing &Distribution  snail mail: Evelyn Weir 

Website…Stephen McDermott W6AKF 

The Radiator is a monthly publication of the Golden Em-

pire Amateur Radio Society (GEARS). It is the policy of 

the Editor to publish all material submitted by the mem-

bership provided such material is in good taste, relevant 

to amateur radio, of interest to GEARS members, and 

space is available. Please send all submissions to the 

Editor – Dorothy Post by the last day of the month 

through the following medium: E-mail: dj@posthouse.us  

 

Club Officers: (Board of Directors) 

President ……………………...Anna Horn –KG6ZOA 

Vice President…………….… Scott Petersen-KE6VUS 

Secretary ……………………Dale Anderson-KK6EVX 

Treasurer……………………....Rick Hubbard-KI6VOS 

Past President ………………...Gene Wright-WA6ZRT 

Director…………………………....   Tom Rider-W6JS 

Director…………………Stephen McDermott W6AKF 

Director…………………..Stephen Wolske-KF6HSS 

Club Meetings 

General Meeting Third Friday 7:00 PM 

Board Meeting Third Friday    6:00 PM 

 

GEARS Club Net 

Tuesdays 8:00 PM 146.850 MHz-PL 110.9 

 

GARS Club Net:Monday,19:30 147.105+Mhz PL 

110.0 

 

Sacramento Valley Traffic Net 

Nightly 9:00 PM 146.850 MHz-PL  110.9 

 

ARES Nets: 

Butte  Mondays 20:00 146.850 MHz-PL 110.9 

Yuba Sutter Thursdays 19:00 146.085+MHz PL 127.3 

Glenn Thursday 19:30 147.105 MHZ +PL 100.0 

 

Other Nets: 

 

Sac Valley Section Net—7:00 PM 2nd Wed of the 

month 146.085 MHz+PL 127.3 

 

440 Wed. Night 8:00 PM Wednesday 440.650 MHz 

 

Golden Bear 7:00 PM Daily 3975 kHz 

 

Willie Net 8:00 PM Mondays 1930 kHz 

 

Western Public Service System (WPSS) 

 Winter  5:00 – 7:30 PM  3952 kHz 

 Summer 6:00 – 8:30 PM 3952 kHz 

ARISS (International Space Station) Uplink 144.490 

MHz      Downlink 145.800 MHz 

Hope-1 satellite: all uplinks are in 145Mhz band:  

All downlinks are in 435Mhz band 

...California Traffic Net: 3906 KHz nightly @6:00 pm 

For traffic listing & @6:30 p.m. for roll call. 

 

 
  Tubes of the Month 

 
   RAC3 

 
 
The RAC3 was a triode designed for early battery receiv-

ers starting in 1920. It was made by E. Myers and the Ra-

dio Lamp Corp. in Jersey City, N.J. They also made a spe-

cial base. 

 

Length = 3.31" Diameter = .75"  

Max voltage = 22  

Max current =  

Fil voltage = 4  

Fil current = .8 amp       

 

 
 

 
 

 
 

 
 

 
 

 
 

   ARDE 
The ARDE is a triode made by Ediswan. Envelope marked that it was 

TYPE APPROVED BY THE POSTMASTER GENERAL written 

around a large BBC logo. 

 

Length = 4.00" Diameter = 1.12"  

Max voltage =  

Max current =  

Fil voltage = 2  

Fil current =      
 
 

 

 
 

 
 

 
 

 
Courtesy N6JV tube museum 
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Sunday,  

August 2, 2015 

October 4, 2015 

December 6, 2015 

2:00 p.m. VEC—Exams 

 

Butte Co. Search & 

Rescue Building 

2591 Morrow Lane, 

Chico 

Tom Rider 

Wednesday  

August 12, 2015 

 

Board-6:30 p.m. 

General Meeting 

7:00 

. 

GARS-Glenn 

Glenn Amateur  

Radio Society 

General Meeting, & 

Amateur Radio 

Emergency Services 

Lutheran Church 

Hall: 

565 Main Street 

Artois 

Albert Leyva 

Friday, 

August 14, 2015 

 

 OARS 

Oroville Amateur 

Radio Society  

General Meeting 

St Paul’s Church  

Parrish Hall 

1430 Pine Street 

Oroville 

John  Hunt 

530 589 4734 

Friday 

August 21, 2015 

Board-6:00 p.m. 

General Meeting 

7:00 

Doors open 5:30 

p.m. 

. 

GEARS 

Golden Empire 

Amateur Radio 

Society General 

Meeting/Elections 

Butte County 

Search and  

Rescue Building 

2591 Morrow Lane 

Chico 

Anna Horn -kg6zoa 

530-877-5939 

 

Field Day notes, continued from page 15 

 
 W6RHC's Contest Summary Report for ARRL-FIELD-DAY 
 
 Created by N3FJP's ARRL Field Day Contest Log 
 Version 4.7  www.n3fjp.com 
 
 Total Contacts = 363 
 Total Points = 507 
 
 Operating Period: 2015/06/27 18:18 - 2015/06/28 13:20 
 
 
Total Contacts by Band and Mode: 
 
 Band       CW   Phone     Dig   Total       % 
 ----       --   -----     ---   -----     --- 
   80       25      19       0      44      12 
   40       62      39       0     101      28 
   20       20     138      11     169      47 
   15       25      17       0      42      12 
    6        1       6       0       7       2 
            --   -----     ---   -----     --- 
 Total     133     219      11     363     100 
 

 


