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By Lieutenant Colonel R. G. Wells  
Transcript of a recording by Lieutenant Colo-
nel R G Wells, on the construction of radio 
equipment while in a Japanese Prisoner of War 
camp after the fall of Singapore.  
     It was about the beginning of 1942 when I 
was a prisoner of war of the Japanese, when I 
was ordered to go on a working party which 
eventually finished up in the Sankakan in Brit-
ish North Borneo. Two thousand odd of us 
were in this work party and it wasn't long be-
fore we noticed the absence of information as 
to the international situation, what was happen-
ing in the outside world, and the whole camp 
had a real craving to get news by whatever 
means. Escape parties were being organized, 
but none of these were very successful. The 
next thing people turned to was a means of get-
ting some radio news, and this is where the 
building of a radio set became an urgent re-
quirement.  
     The main thing, of course, was that we did-
n't have any components and although we had 
some contacts outside which later on were 
helpful in the building of this receiver, it lim-
ited our requirement to a regenerative receiver 
as from a super heterodyne receiver and the 
decision to do that was borne out by the results.  
     The high frequency spectrum during that 
time of the war was fairly quiet in that part of 
the world and the BBC, we hoped, would be 

able to be received. This was aided by the fact 
that the Japanese in their wisdom called a 
friend of mine out one evening to repair their 
radio set and he took the opportunity, of 
course, to switch over to the short wave bands, 
with headphones while doing that, and picked 
up the BBC successfully.  
     That day was memorable because it was the 
day that the BBC broadcast the death of the 
Duke of Kent in an aircraft crash. That was the 
only news we had of the outside world for 
something like six months.  
     The plan was made to begin building the 
radio, so until we could build components, 
there was nothing much we could do. A look at 
the circuit diagram of a regenerative receiver 
indicates a number of capacitors - about two or 
three are required -low capacitors to make the 
oscillating part of the system work, and in fact 
from memory we needed in the grid circuit at 
least one ".01 microfarad" capacitor and there 
was no chance we could get this anywhere, or 
any other components.  
     So we hit upon the idea of taking some tin 
foil or aluminum foil from the lining of the tea 
chest from which the Japanese supplied with 
the rice rations, then by the well known equa-
tions for calculating capacity and the relation- 
ship of the surface area and spacing of the 
plates, we built a capacitor or, at least, I built a 

(Continued on page 6) 
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Dues are due! 
See page 3 



 I thought I’d try something different this 
month and print a rather long, but fascinating 
article on the construction of a receiver and 
transmitter by British POW’s during WWII.  
They were pretty ingenious and knew their 
electronic theory cold.  Could you replicate 
what they did?  I know I couldn’ t.  This is a 
two part article, the second part will appear in 
the January QRA Newsletter.  If you can’ t wait 
for the January Newsletter, go to the QRA web 

site at www.rioux.org/QRA/POW. Thank you 
to Joe, W1NXW for his article on propaga-
tion!  Have a great Holiday Season, and I 
hope Santa brings all the Ham toys you ever 
wished for! 

Please give me your comments, suggestions, 
and above all, articles either at the meeting or 
via email:qra@rioux.org.  

73, W1USN 
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cember meeting. Bring a wrapped gift worth 
between $5-10, and be prepared to swap for 
other’s gifts that you might covet.  Please 
bring cookies or brownies or a dessert spe-
cialty of your house.  This event is always a 
good time, with lots of fun and camaraderie! 
 
Upcoming speakers: 
 
January 17, 2002:  Bob Blair will tell us 
about his job as a ship pilot with the Eastern 
Pilots Association.  
 
February 21, 2002:    Mike Rioux, W1USN, 
will be giving us a talk on the Elecraft K2 
transceiver kit. 
 
March 21, 2002:    TBA 
 
Come to the meetings, see your friends, have 
some coffee and doughnuts (courtesy of Bob, 
W1PIN) and join the fun.  Hope to see you 
there.   73,   Jim  Fisk  W1HL 

A Board of Directors meeting was called to or-
der at 7:46 PM on November 5,2001 at Kitty's 
Restaurant by club president Jim Fisk, W1HL. 
Mike Reardon, W1HFR announced that SK, 
Jim Chamberlain's, N1AKG tower is down and 
at his house. Jim, W1HL brought up the subject 
of lowering the price of membership dues. This 
will be discussed at a later date. Red Sheets, 
W1SYA is in charge of the remembrances com-
mittee. All info about member sickness or death 
should be sent to him. The club sends out cards 
now but maybe flowers later. Ray Sylvester, 
NR1R suggested having a club function in addi-
tion to the regular meetings maybe once a 
month. Day trips were suggested. Breakfast, 
Battleship cove, Museum of Science and the 
Transportation Museum were some of the ideas. 
Mike Reardon, W1HFR will submit a list of 
QRA equipment from the estate of SK Jim 
Chamberlain, N1AKG that is for sale to QRA 
News for publication. Meeting adjourned at 
8:07 PM. (Bob Reiser, Secretary) 
 
Don’ t forget the Yankee Swap during the De-
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December ’s Speaker : 
No speaker  this month, 
but it is Par ty Time! 
Annual Holiday Par ty 
and Yankee Swap. 
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The November 2001 QRA membership meeting was called to order at 7:02 PM by president 
Jim Fisk, W1HL. Jim introduced the club officers, BOD members and QRA News staff to the 
group and asked all to introduce themselves to the group. Meeting speakers Irving Silverman, 
Operations Engineer for Mass. Electric and Paul Carson of the Town of Reading Municipal 
Lighting Co. gave a fascinating talk about electricity system failures and repairs. Many ques-
tions were fielded from the floor. Coffee and donuts were served after the talk by QRA Chief 
Chef Bob Tadgell, W1PIN. After the coffee, Jim introduced and welcomed new member Tom 
Cefalo, W1EX. Jim thanked the crew who helped dismantle the tower and antennas of SK Jim 
Chamberlain, N1AKG. Ralph Pugh, N1ZEB is looking into organizing a day trip to ARRL 
headquarters, maybe by auto. QRA News editor Mike Rioux, W1USN is looking for articles 
and news for QRA News. Please email all info to him at qra@rioux.org. Club treasurer Jeff 
Hollis, W1CKH noted that club dues are due. President Jim announced the December member-
ship meeting will be our annual Winter Season meeting and we will have the customary Yankee 
Swap. All interested should bring a small wrapped gift (price under $5.00) to the meeting. You 
need to bring one to pick one. Also, members were asked to bring along a snack to share with 
the group. Ray Sylvester, NR1R suggested we start to have club get together outside the meet-
ings such as fox hunts with cookouts, breakfasts and pizza parties. A list of club equipment was 
read by Jim, W1HL. This list will be in a later edition of QRA News. A member rose to inform 
that QRA was listed in QST for ARRL Field Day activity. Meeting was adjourned at 8:44 PM.  
Respectfully submitted, 
Bob Reiser, AA1M 

Blisters: 
The skin covering a blister is better protection than any bandage. If the blister is in a place it 
can easily be broken, open it with a sharp knife or needle that has been heated in flame. Press 
out the fluid with a bit of sterile gauze and apply a sterile bandage.  
 
Ship's bell: 
Before timepieces were common, time aboard ship was marked by a so-called hourglass, which 
ran out every 30 minutes. The glass would be turned over to start measuring another 30 min-
utes, and the bell would be struck so all hands would know a half-hour had passed. At the end 
of each half-hour, the bell would be struck one more time. Thus it was struck at the end of the 
first half-hour and eight times at the end of the fourth hour. This practice still continues despite 
the use of clocks and watches. After eight bells is struck, the sequence starts all over again. An 
odd number of bells marks a half-hour, an even number marks an hour.  
 
People who have been connected with the US Navy and the US Marine Corps have long been 
arguing about which was formed first.  
The Marine Corps was founded on 10 November 1775 when the Second Continental Congress 
passed a resolution authorizing the formation of two battalions of fighting patriots.  
On 13 October 1775 ( almost a month earlier), the Continental Congress authorized the outfit-
ting of a 10-gun warship "for intercepting such transports as may be laden with stores for the 
enemy" - the start of the Continental Navy. 
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Dues are due! 
 

$15 payable to the 
QRA through the 
Treasurer: 
Jeff Hollis, W1CKH 
46 Bond St. 
Reading MA 01867 
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“The invention by Schon and 
chemists Zhenan Bao and 
Hong Meng threatens to make 
Moore's Law -- the axiom 
named after an Intel Corp. co-
founder who predicted that 
the number of transistors on a 
piece of silicon would double 
roughly every 18 months - a 
footnote in history.  "I think it 
will show more or less ... the 
ultimate limit for Moore's 
Law," �
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This is going to make it hard 
for us homebrewers when we 
drop one of these on the floor - 
how do you find it?  (Ed.) 
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When two Bell Labs scientists invented the transistor in 1947, it was as tall as the face of a 
wristwatch. Now, another Bell team has made a transistor from a single molecule -- small 
enough to fit about 10 million on the head of a pin.  
"It may become the cornerstone of a new era," Bell Labs vice president Federico Capasso said.  
Scientists predict that silicon transistors, the bedrock element for current computers, are ex-
pected to be made as small as physically possible in the second decade of the century. Organic 
nanotransistors represent a new step for computing that extends beyond that barrier, and can be 
used in computers on paper, clothes and everywhere else.  
"You might think about flexible electronics, some things in which silicon cannot do," said physi-
cist Hendrik Schon of the Bell three-member team.  
The invention by Schon and chemists Zhenan Bao and Hong Meng threatens to make Moore's 
Law -- the axiom named after an Intel Corp. co-founder who predicted that the number of tran-
sistors on a piece of silicon would double roughly every 18 months -- a footnote in history.  
"I think it will show more or less ... the ultimate limit for Moore's Law," Schon said.  
The breakthrough was published Thursday on the Web site of the journal Science.  
Stanford University professor David Goldhaber-Gordon called the invention "really remark-
able."  
"It really looks for all the world like a standard silicon transistor, and in some ways even has 
better parameters," Goldhaber-Gordon said.  
Smaller transistors generally translate to speedier devices. Intel and other chipmakers squeeze 
millions of transistors on a single microprocessor to power computers, and the techniques 
needed do to so are very expensive.  
Schon said the molecular transistor is cheap to make, and can be done in an ordinary lab rather 
than the ultra-sanitary "clean room" now used by chipmakers.   Schon's team used "conjugated 
molecules" made out of carbon, hydrogen and sulfur. The solution is poured from a beaker onto 
gold electrodes, and the transistors form by themselves.  

Biological sensors 

The transistor, which Schon called the "ultimate limit for miniaturization," faces several years of 
testing and improvements before it can be used in products.  Schon and his team also need to 
figure out how it works.  
"There were some pleasant surprises in the observed experimental results," Schon said.  "Now 
we have to work on getting a better understanding of what's going on this scale."  
Scientists are taking great strides in organic computing.  The last leap was also made by Schon's 
team, just a month ago, when they created a transistor out of a cluster of molecules.  In August, 
IBM researchers created a simple logic circuit on a carbon nanotube, a single-molecule strand of 
carbon.  
Goldhaber-Gordon said researchers have too much invested in silicon to see it replaced by mo-
lecular cousins anytime soon, but suggested the new device's small size would be useful for bio-
logical sensors.   "Forty to 50 years of development plus the GNP of a decent sized country will 
get you quite a lot," Goldhaber-Gordon said of silicon research.   One can go smaller than mole-
cules, as any high school chemistry student knows.  While Schon said he is skeptical of theories 
concerning atomic and subatomic quantum transistors, he won't go so far as to doubt the ingenu-
ity of future inventors.   "Some people have ideas about making chains of atoms and then maybe 
moving the atoms to change the conductance. But I don't see how you can amplify signals with 
that," Schon said. "I don't know, maybe some people will come up with clever ideas”  
(Washington—AP) 
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              You may have heard the HF radio propagation reports broadcast by WWV which give 
the values for SFI ( Solar Flux Index), K Index and A Index. You may have wondered exactly 
how these values are derived and exactly what they mean. 
              One of the best ways to better understand current solar-terrestrial conditions is to 
monitor the Geophysical Alert Broadcasts made at 18 minutes past each hour over the U.S. Na-
tional Institute of Standards and Technology radio station WWV located in Fort Collins, Colo-
rado. WWV broadcasts continuously on short-wave frequencies of 2.5, 5, 10, 15 and 20 MHz 
using amplitude modulation. 
            The National Oceanographic & Atmospheric Administration (NOAA) operates a 
world-wide network of sensors that continuously observe conditions between Earth and the 
Sun. By listening to the WWV broadcasts, you can learn how the natural phenomena responsi-
ble for long distance HF radio communications are affecting present and future radio propaga-
tion. The broadcasts are updated every three hours and are concerned with two primary types 
of Earth-Sun interaction: electromagnetic radiation and geomagnetic activity. 
              The sun’s electromagnetic radiation contains infrared, visible and ultraviolet wave-
lengths, radio , x-rays and beyond. Since these Solar emissions are electromagnetic in nature, 
they travel at the speed of light and events that occur on the sun begin to affect Earth’s environ-
ment in only 8 minutes after they occur. 
              In addition to electromagnetic radiation, the Sun continuously throws off matter in the 
form of atomic and subatomic particles and in the form of a gas consisting of electrons, pro-
tons, and helium nuclei. A “solar wind”  is formed as these particles escape from the Sun’s 
gravitational pull and the solar wind moves toward Earth.  
            As the clouds of particles encounter Earth’s atmosphere, magnetic interactions occur 
between these clouds and Earth’s geomagnetic field which cause the solar wind to flow around 
earth and form a shell or magnetosphere around Earth. Any changes in the intensity and direc-
tion of earth’s field are monitored carefully by NOAA and these changes are reported to deter-
mine the condition of HF radio signals. 
            The WWV reports take the form of Geophysical Alert Broadcasts and consist of three 
sections to describe the solar-terrestrial environment. Each report includes the most current in-
formation, a summary of activity for the last 24 hours, and a summary of activity for the next 
24 hours. The basic information given every three hours is the SFI (Solar Flux Index), the A 
index and the K index. 
              Here is a typical WWV broadcast that I monitored on 15 MHz on November near Ot-
tawa, Canada. This solar radio emission is proportional to sunspot numbers and to the level of 
the Sun’s ultraviolet and x-ray emissions. It is these emissions that produce the ionized “ layers”  
involved in propagating HF radio signals over long distances. Solar flux numbers range from a 
minimum of approximately 67 to a high of 300 or so. In the above report the value of SFI of 
234 indicates high solar activity. 
            The A index is an averaged quantitative measure derived from a series of physical 
measurements. Magnetometers measure differences between the current magnetic field and 
what it would be under “quiet’  geomagnetic conditions. The A index is a 24-hour estimate 
based on four magnetometer measurements obtained at a 3-hour interval. A index values range 
from 0-7 for Quiet conditions; 8-15 for Unsettled; 16-29 for Active; 30-49 for Minor storm; 50-
99 for Major storm; and 100-400 for Severe storm. In the above report the A index value of 5 
indicates Quiet conditions. 

“ In addition to electromag-
netic radiation, the Sun 
continuously throws off 
matter in the form of 
atomic and subatomic par-
ticles and in the form of a 
gas consisting of electrons, 
protons, and helium nu-
clei.”  



(Continued from page 1) 
 

capacitor which according to calculations should have been about ".01 microfarad."  
     If I could put an aside here, I built a replica of this capacitor some years ago, and it went out 
to Simpson barracks where we had some friends in the testing laboratory, and with great excite-
ment the Warrant Officer concerned said, "We will see how good your calculations were"; so 
he put it on his equipment which was accurate to many decimal points and read on his display 
unit, ".009 microfarad", so we thought we were pretty good.  
     I said "Touché" to him because he didn't think we could do it. I made two or three of these, 
and I still had one of them that would work if I built the receiver again, which I have been 
thinking about doing, except there is always something else, like a lot of other projects which 
one has as one gets older.  
     The resistors were another problem. We found out that we could use the impurities in some 
of the tree wood and the bark, particularly cinnamon bark which was available by getting 
through the wire only about 2 feet and we could normally pinch that while the Japanese sentry 
was moving around.  
     We used a piece of string with the material rubbed on it from the burning of the cinnamon 
bark with some impurities in it (we didn't have a chemical analysis); we weren't very fussed 
because most grid-leak resistors were about a megohm or thereabouts and we had no means or 
any way we could measure a megohm, so it was largely a trial and error thing to see if it would 
work. We made a number of these bits of string and tied them round different things to dry 
them out to get the thing going. Eventually about an inch, three quarters of an inch to an inch, 
was about the right order of things to get about a megohm resistance. They were the two main 
things.  
     Now the things we couldn't provide, couldn't do. We had to make coils; they were largely 
trial and error, one could calculate the inductance of these if one had access to some means of 
measuring the wire gauge and the space between them. So that was largely a trial and error 
business.  
     The two biggest components, or two biggest requirements, were we needed some head-
phones and we needed a valve, and I thought that the rest could be made locally with a bit of 
luck. On the question of the headpiece an outside contact smuggled in one headphone, which 
was better than no headphone, and a valve - no valve holder but one can't have everything in 
this life.  
     The other trouble was the power supply. The Japanese main around the camp which pro-
vided the power was 110 volts roughly according to the power station meter which we couldn't 
help but see, because we delivered the wood there while the power station was running; I 
switched over when no one was looking and the frequency was about 60 Hz, not 50 Hz as we 
thought, not that this worried us anyway but to know that it was manageable.  
     So two problems remained for the power supply. The first one was the A-battery or low 
voltage supply necessary for the filament of the valve. We started with a couple of dry cells, but 
these didn't last very long and we had to make something then. Through being friendly with the 
pharmacist with the party, we got some potassium bichromate and made up a bichromate cell, 
which is probably well known in the text books but not of very practical use. It's fairly hungry 
for zinc and it needs some sulfuric acid which one can't throw around or hide easily, but it 
served for some time and was quite successful but, in the end, had the operation lasted very 
long, we would have been in trouble for that. Two of these cells provided about 3 volts to 4 
volts, and 6 volts was a bit too much because each cell was running at a bit over 2 volts, about 
2.2 volts.  
     The biggest problem was a rectifier to rectify the AC into DC without dropping it to a low 
voltage, because remember in those days we needed high voltages for the B supply, or anode 
supply, but in these days we bring everything down to small DC voltages; we needed to get 

(Continued on page 7) 
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“The resistors were another 
problem. We found out that 
we could use the impurities 
in some of the tree wood and 
the bark, “ �

“The two biggest components, 
or two biggest requirements, 
were we needed some head-
phones and we needed a valve, 
and I thought that the rest 
could be made locally with a 
bit of luck. “  

This month’s tacky, 
cheap Ham hint: 

OLD telephone di-
rectories make ideal 
personal address 
books. Simply cross 
out the names and 
addresses of people 
you don©t know! 
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“by soaking this in some 
coconut oil we could 
insulate each layer after 
we wound it, and with a 
piece of this bee wire - we 
had something like fifty 
feet of it - wound round 
this part of the fish plate, 
we made a fairly good 
choke coil. “  �
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(Continued from page 6) 
them up as high as we could. That was a partial failure in that using aluminum foil again and oxi-
dizing one piece of it, or length of it folded over, with some weak acid and then using the two elec-
trodes, one of clear aluminum and one of a zinc salt and aluminum, we could make a rectifier.  
     We wouldn't be so audacious as to call it a rectifier now, because it had a reverse voltage of 
something like 30 or 40 volts, which wasn't exactly ideal, but for DC we had no option. The result 
was that I made a bridge rectifier but the only problem was that after 15 minutes the electrolyte be-
gan to boil, so it was really passing current in both directions but a little bit more one way than the 
other. So a single cell, an extra rectifier cell, was the only way I could close this down a bit, and 
some smoothing.  
     This we achieved with part of a fish plate from the railway line which was being used at the 
aerodrome to move the dirt from one place to another by man-power, about six men on these, and 
the odd fish plate used to disappear anyway for various reasons.  
     I dropped one off at the power station and asked the Chinese under my breath if he could cut it 
into three little sections, which he did, he didn't want to know why.  
     Then again using some palm oil and some bee wire which was in fairly plentiful supply, which 
we stole, it was a bit risky because the Japanese were cultivating a couple of beehives outside the 
wire and of course this wire used to disappear for various things unrelated to radio - and we put the 
palm oil along the wire stretched out and rubbed this palm oil on it, thickening it with a little bit of 
flour and then heating it; the flour bound the palm oil together and formed a fairly good insulation 
over the wire.  
     Good, but lucky, and with a lot of traveling.  
     I should come back to the capacitors on that, because we had to insulate the layers of those 
which we did by putting a layer of newspaper (a few people had newspaper and various things, for 
other reasons than newspaper of course, but then we had no other toilet requisites in the party) and 
by soaking this in some coconut oil we could insulate each layer after we wound it, and with a piece 
of this bee wire - we had something like fifty feet of it - wound round this part of the fish plate, we 
made a fairly good choke coil. And then a bigger capacitor, which was no trouble, having had suc-
cess with the small one, to just wrap as much tin foil as we could round another sheet of newspaper 
which finished up about 18 inches long by about three quarters of an inch in diameter. We didn't 
even try to measure the capacitance of it, because we couldn't do anything about it anyway, except 
put more wire on. And that in effect was a fairly good rectifier, a very dangerous one because we 
had the 110 all right but we had a bit over that by the time we had rectified it, and we don't know 
because we had no means of measuring it.  
     Finally, the valve; we joined the valve by winding the clean little bee wire around it and then 
plugging it with any insulating material we could get to make it stick, - no valve holder, of course. 
So eventually we produced a receiver of sorts, except it wouldn't oscillate. We tried building more, 
another choke coil, and this went on for ages; there was no possibility we could get this valve to 
oscillate. I think it's recommended according to a friend of mine who had an amateur license, he 
thought that about 120 volts was the best we could get and there was no way we could get that by 
trying to smooth this any more. So the only avenue open was to bribe one Chinese working at the 
power station who was very much our way, and of course in those days was a nationalist Chinese.  
     The capital of China in those days was Chungking, and I told him we could get him some over-
seas news from Chungking if he would slowly wind his field coil power up on the generator every 
night starting at about 9 o'clock bit by bit, and get it up to about 130 on his meter. He understood, 
and after that I said half an hour to drop it again, very quietly and slowly because it may affect the 
lights "...and you no speak about that because you get chopped, you know, and we will give you 
Chungking news...."  
     This was duly done and for about six months we had reliable communication. The first trial on 
air had too much hum, and we had to modify a few things two or three times in attempts to get it 
right, and in the end we had a workable situation which was worth exploring.  
(to be continued next month) 



QRA Purpose and Meeting Location: 
The QRA is an organization open to all interested in radio communication. Its goal is to further develop and help expand Ama-
teur Radio ("Ham Radio") while enjoying ourselves. The QRA was founded in Wakefield, Massachusetts on November 18, 1948 
and is still based in the same geographical area, though it has members throughout the United States. Everyone interested is in-
vited to attend QRA meetings and other activities as well as join the association. Dues are $15/year.  You do not need to hold an 
Amateur Radio license to participate. The meetings of the QRA are held in the Reading Senior Center, 49 Pleasant Street. Pleas-
ant Street meets route 28 in Reading Center opposite the CVS drug store. You'll see a traffic light atop a concrete pillar in the 
middle of the intersection. The Senior Center is located in an old fire barn, approximately half a block from route 28. Some 
members will remember it as the place where we once held classes. Parking is available in back. The meeting starts at 7PM, on 
the third Thursday of the month, excluding the summer vacation months of July and August. The club provides interesting and 
informative programs, repeater (145.29 MHz), Amateur Radio license classes and examinations, mini-auctions, coffee and 
donuts, and lots of fellowship. Anyone interested in Amateur Radio is welcome. Ham radio exams sponsored by QRA and Mel-
rose, MA. A.R.E.S. are held at 1:00 P.M. on the third Saturday of every month at the First Baptist Church on Main Street in Mel-
rose center. Contact Scott Kingsley, WB1F, at (781) 665-7654. 
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