THE WEST RAND AMATEUR RADIO CLUB

Page 1

May 2007
Volume 7, Issue 9

Editor’s Comments

Inside this
issue:

Editor’s
Comments

1

Using a PC and 1
a Soundcard
for Popular
Amateur Digital Modes
Building the
5
"Sanfordyne"
Receiver

Volume 7 Issue 9 - May 2007

Start a ‘Ham-Comp’ group

This “Bumper Edition” has two major
articles. The first is a paper on using
the PC and Soundcard for Amateur
Radio. It’s a ‘must read’ for those interested in using veteran PC’s for
Radio Amateur uses.

We did have one visitor to the club,
wanting to purchase one of the HamComp sock of veteran PC’s. Unfortunately this was not possible as we
have collected these for the club and
not outside hams. I suggested the visitor became a member of the West
Rand club. Unfortunately he lived in
Pretoria and could not really attend
the Ham-Comp meetings. So I suggested that he start a ‘Ham-Comp’ in
Pretoria. The success with which we
started and were donated large
amounts of second-used PC bits, demonstrates the eagerness of users to
“get rid of” old equipment.

The second is a construction article
about recycling PC power supplies
and creating a workable valve radio
receiver.
The recent boot sale was not so well
attended but had some interesting
visitors. The braai table did not run
out of supplies this time. So seconds
were a possibility. Yum!

(continued on page 13)
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Special points of
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Contact
details on
back page
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Next HamComp is at
13:00 on
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April.

Thomas M. Sailer, HB9JNX/AE4WA
Weinbergstrasse 76 CH–8408
Winterthur Switzerland
30th. September 1997

lows the ham to operate many popular
digital modes without a TNC.

2 Historical Perspective
1 Abstract
Recently, standard personal computers (PCs) have become powerful
enough to do serious digital signal
processing (DSP) without the need
for a specialized DSP coprocessor. A
standard PC soundcard serves as the
interface between the analogue
world of the radio and the digital
world of the PC processor. This
equipment together with
an appropriate software package al-

Processing digital signals with a general purpose digital computer is not
new at all. But only recently personal
computers (PCs) have become fast
enough to do serious real-time digital
signal processing. A high end 486 or
Pentium class machine is required for
these applications. Analogue interfaces (soundcards) with good quality
are also relatively new; early models
suffered from low resolution, low sam(continued on page 2)
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pling rates and high prices.
Amateur modes having no timing relationship between receiving and transmitting, such as RTTY, FAX, SSTV or POCSAG,
can be implemented quite easily. Standard operating system drivers for the soundcard may be used, and neither huge buffering nor long latencies do hurt. Several programs handling these modes popped up recently on the internet.

3 Motivation
The software modem provides several advantages
over the conventional approach using a TNC.

Since there is no dedicated TNC hardware, this solution is cheap. Terminals are not widely used anymore, a PC is common in typical HAM shacks, and
you will need it anyway to run those fancy graphical terminal programs. Today’s PCs are shipped
with soundcards already installed; furthermore
soundcards go for as little as $30. Therefore, almost all the required hardware is already availModes requiring fast switching between re- able at the typical ham shack.
ception and transmission, low latencies and
an exact timing, such as packet radio and the Easy diagnostics. No more fiddling with oscillosynchronous shortwave data modes like Am- scopes, just run the diagnostic application to plot
tor and Pactor, are more difficult to imple- the input signal, eye diagrams etc.
ment. This paper reviews the problems associated with these modes and pre- Software configurable. It is easy to change the opsents possible solutions.
erating mode without a hardware change with only
a few keystrokes. With a conventional TNC, you
After experimenting with digital signal proc- have to buy and install another modem.
essors, I started implementing a packet radio
modem for PC’s running DOS in late 1994. Compared to specialized DSP processors, PC deThe development platform at that time was a velopment tools are usually much more mature;
486DX2/66. A first version was presented at the modem code may be single-stepped, data may
the Darmstadt, Germany, meeting in 1995 be logged to disk, or even multiple modems con[Sai95]. The DOS version was continually de- nected by a software radio channel simulator may
veloped further, got modularized, that is, the run simultaneously on a single machine, which
soundcard drivers and modem code was greatly simplifies debugging and offers new deseparated. The code was ported to Linux in velopment possibilities.
early 1996 [Sai96], and back to Windows 95
in late 1996 [Sai97].
Mobile operations: a contemporary laptop computer with built-in sound hardware and a handheld
The soundcard packet radio software is now transceiver is all you need to operate on the
available free of charge for amateur ra- road. Of course, the software solution also has a
dio applications. The DOS and Windows 95 few disadvantages.
versions are available from the PC/FlexNet
homepage (see below), while the Linux ver- It requires host CPU processing power. The resion is included in the standard version 2.1. quirements are quite moderate, however. A typix kernel sources. Version 2.0.x users need to cal host CPU load is 10% of a Pentium 75 (1200
get a patch from the zone FTP site (see be- Baud AFSK). The value scales nicely with CPU
low).
clock frequency. MMX is neither required
nor used, since its moderate benefits hardly justify
the pain to develop MMX aware applications.
(Continued on page 3)
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The modem software ties up the soundcard. It
is however possible to operate two soundcards
in a single PC.
Audio quality of the soundcards is widely varying. The general trend seems to be the audio
quality being inversely proportional to price.
Cheap cards with just a single chip from Analog Devices or Crystal Semiconductors usually
do fine, while the rather popular models from
Creative Labs offer less quality. Their
mixer chip’s bass and treble controls introduce
phase distortion. Because of the widely varying
signal impedances, levels and connectors it is
impossible to draw a generic wiring diagram
to the radio.
It is still not completely free of dedicated hardware. Soundcards usually do not have DC coupled outputs. Therefore, a simple interface circuit is required to connect the radio’s PTT line
to another PC port. The simplest circuit consists of a resistor and a transistor, plus the required connectors. Circuit diagrams
of example circuits may be found on the FlexNet homepage.

4 Packet Radio
Packet radio requires a fairly fast switching
time between receive and transmit, in
the order of milliseconds. If this requirement is
not met, the channel access algorithm, namely
CSMA or eventually DAMA, rapidly shows performance degradation, leading to excessive
collisions on the channel [Wel97].
Unfortunately, neither standard Windows 95
sound drivers nor the Linux sound driver offers
this performance. Actually, the Linux driver is
“almost there”. An experimental user mode
implementation of the packet radio modem using the Linux sound driver performs well on
some computers, but suboptimum on others,
depending on the CPU speed and network ac-

tivity, etc. DOS does not provide a sound driver
at all anyway. Therefore, the packet radio software has to provide its own soundcard driver.
This limits the supported soundcards to the vast
majority of the SoundBlaster or WSS1 compatible cards. Since the driver requires direct access to the hardware, it has to be implemented as a kernel module under Linux, or as
the Windows equivalent, a VXD.
Both the standard operating system sound
driver and the packet radio modem driver want
exclusive access to the hardware. This complicates installation. Details on the installation procedure can be found on the FlexNet homepage
for the DOS/Windows 95 case or in the AX25HOWTO in the Linux case.
The DOS/Windows 95 driver uses PC/FlexNet
[Jos95b, Jos95a] as its AX.25 stack. This means
that every application supported by FlexNet or
its compatibility modules can be used. This is
the vast majority of the existing packet radio
programs. There is no need for special terminal
programs.
Under Linux, an AX.25 stack is incorporated into
the kernel networking. Therefore, the natural
choice was to implement the soundcard modem
driver as a standard Linux networking interface.
While slightly more complex to install, other
AX.25 stacks such as *NOS can be used as well.

5 Popular HF protocols
Popular HF protocols, such as AMTOR (SITOR)
[CCI86] or Pactor 1 [HS90], pose a few additional problems that have to be addressed.
HF protocols have very stringent timing requirements. CCIR recommends less than 20ppm
clock deviation for SITOR! There are a few different possibilities to derive a clock signal in the
PC:
1. the soundcard sample clock
(continued on page 4)

Page 4

Using a PC and a Soundcard for Popular Amateur Digital Modes
(continued from page 3)

2. the CPU clock feeding the cycle counter
3. the system timer 1 Windows Sound System; a hardware standard initially designed
by Microsoft; it has nothing to do with the
availability of Windows drivers
4. peripheral clock generator, such as the
baud rate generator of a serial interface While 1 is the natural choice for full duplex soundcards, it cannot be used on
the half duplex variety, due to the discontinuity during switching between receive
and transmit.
2 is a convenient source because it can be
read easily and provides fine granularity, but is unfortunately only available on
Pentium class machines.
3 might be inconvenient because of the
games the operating system plays with the
system timer.
4 ties up additional hardware resources otherwise not needed.

second clock and eventually the 10MHz reference
output, do not fit into the passband of a soundcard,
therefore some additional circuitry would be required.
Additionally, the “search space” where to look for
signals is much bigger than in the typical packet
radio case. While in a typical packet radio mode
the only unknown is the starting time of a transmitted packet, in an HF environment a station may be
calling in any one of several major modes (such as
Amtor or Pactor), each of which may consist of
several variations (such as inverted or not in Pactor), and with an unknown offset from the receiving station’s carrier frequency.

This requires that the standby station uses many
demodulators in parallel to dig for possible signals, which leads to the somewhat paradoxical
situation that the standby operating mode requires
much more CPU power than an ongoing circuit.
The user may however limit the search space in
exchange for CPU load, such as by limiting
Neither of these sources fulfil the 20ppm re- the maximum allowable frequency offset.
quirement. The problem is not the stability, at least not if the PC is operated indoors, The development of such a HF engine running unbut the initial frequency. After all, a 100MHz der the Linux operating system is in progress.
P5 (Pentium) system may as well run with Most needed now is a decent terminal program;
100.1MHz or 99.9MHz. Therefore, a anyone wanting to volunteer is asked to get in
method to calibrate these clock sources is touch with the author.
required. Now the only method to measure
the frequency of a signal is to compare it to a
signal with known frequency. Such a refer- 6 Outlook
ence signal has to fit into the passband of the
soundcard. I have experimented with I am planning to continue developing the available
the following signals: Long wave time code software by adding new modes and adapting it to
transmitters. DCF77 can be received easily new hardware when it gets widespread, such as
throughout central Europe at 77.5kHz, and its AC97. I am also planning to bring the benefits of
pseudo noise phase code allows accurate the software modem approach to packet radio
measurements within a few minutes. TV nodes. The target platform is likely to be the next
broadcast horizontal line sync. VCRs with generation RMNC/FlexNet hardware.
base band video output are readily available
and some TV stations have horizontal sync
frequency derived from an atomic clock, 7 Web Resources
such as the second German state network
(ZDF).
Analog Devices, Inc. http://www.analog.com
Crystal Semiconductors http://www.crystal.com
GPS could also be used, but its outputs, the
(Continued on page 5)
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Creative Labs http://www.creaf.com
PC/FlexNet http://home.pages.de/˜flexnet
Linux AX.25 utilities ftp://zone.pspt.fi/pub/linux
Author’s Ham page http://www.ife.ee.ethz.ch/
˜sailer/ham/ham.html
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Building the "Sanfordyne" Receiver
Introduction:
Anyone who knows anything about basic radio
has at least heard the term "heterodyne." If
antique radio is your interest, you are likely to
be familiar with the terms "neutrodyne" or
"regenodyne." A casual review of radio
magazines from the 1920's will reveal numerous
lesser-known phrases like "strobodyne,"
"metrodyne," "tropodyne," "peridyne," and
even "fremodyne." It seems that the formula for
a successful "high-tech" trade name in that era
was to concoct some prefix and then append
"dyne" to the end of it.
Now fast-forward about a half a century. In
January of 1972, NBC Television aired the first
episode of their hit sitcom Sanford and Son. The
show's plot was based upon the misadventures
of Fred G. Sanford, an elderly junk dealer, and
his adult son Lamont. The old man was grumpy,
cantankerous, and
scheming, though
somewhere in the midst of all that he seemed to
have a good heart. The son, often referred to as
"big dummy," was himself a decent fellow. He

generally wanted to do the right thing, but he
always found himself entangled in his father's
shenanigans. The end result was plenty of
laughs and a great deal of entertainment.
In homage both to radio's "dyne" tradition, and
to the setting and characters of Sanford and Son,
I affectionately refer to this receiver project as
the "Sanfordyne." The reasoning behind this
becomes more readily apparent as one
(continued on page 6)
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recognizes the nature and source of the
materials used in its construction.

mentor or assist you, or simply leave the
construction of these types of devices to others,
and enjoy the rest of this article for its academic
value.

Circuit Topology:

My intent in building the Sanfordyne was not
about the creation of a high-performance rig or
the subsequent publication of detailed plans
and schematics. The parts and materials I used
truly were junk, and it goes without saying that
there is a certain randomness associated with
trying to build things from cast-offs. The real
purpose of the Sanfordyne is to show that a
functional receiver can often be crafted from
the lowest grade of scrap material.

The circuit topology used in the Sanfordyne is
both ancient and well known, and is depicted
here. Amplification in this circuit is provided by
a 6AU6A miniature glass pentode (vacuum
tube.) The 6AU6A (and tube socket) used in my
Sanfordyne was salvaged from a trashed
oscilloscope. Believe it or not, 6AU6As are still
cheap and readily available from tube dealers
on the Internet, so if you can't find one of these
tubes, you can certainly buy one. Note,
however, that there is nothing critical in the
design of this radio that would prevent other
types of pentodes from being used.
http://datasheets.electron-tube.net is a great
place to find datasheets for tubes you might
have in a junkbox someplace. Remember, the
Sanfordyne philosophy is to use what you have.

Those with limited technical backgrounds and
those of limited means will appreciate that the
Sanfordyne was built through an empirical
process, without the benefit of any design
calculations, or of any test equipment beyond a
simple voltmeter. At the very least, a scan
through this text and a glance at the images
here may provide useful ideas for
implementation in your own Sanfordyne-like
project.

Tuning is accomplished by setting up a
resonance condition in coil L1 and variable
capacitor C1. Ordinarily, in designing a
receiver, one has a span of target frequencies
in mind. A simple equation relates resonant
frequency to the product of the coil's inductance
and the capacitor's capacitance value. Having a
target frequency in mind, and having chosen an
available capacitor value, one can quickly
compute the required inductance value needed
to achieve resonance.

Before I proceed with further explanation,
please hear, understand, and embrace the
following warning: Tube circuitry requires
potentially fatal voltages to operate. When this
equipment is plugged into, and powered by
utility outlets, there are additional potential
shock and fire hazards. If you are unqualified to
deal with these types of energy sources, don't
mess with them. Find someone qualified to

In the case of the Sanfordyne, I wanted to build
a radio to pick up the A.M. broadcast band. The
variable capacitor I had scrounged up had an
unknown value. (I could have measured it, but
for the sake of the Sanfordyne concept, I
elected not to.) This means that the value of an
appropriate coil would have to be determined
experimentally. More on this later.
(Continued on page 7)
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Capacitor C2 and resistor R1 form what is
known as a "grid-leak bias." The grid-leak bias
is a clever way to "set up" the tube for proper
electrical operation. The Sanfordyne will
function with a wide range of grid-leak
component values, but after tinkering with rig
for awhile, I settled on 4.7 megohms for the
resistor, and about 70 picofarads for the
capacitance.

A second coil, L2, is sometimes referred to as a
"tickler" coil. Signals amplified by the tube are
sent to the tickler, which magnetically couples
some of the energy back to the input of the
tube (through L1.) This electrical feedback
encourages the tube to re-amplify the same
signal over and over again. This trick, a
process is known as "regeneration," results in a
large amount of amplification, and makes the
radio very sensitive to weak signals.

intended as a coarse adjustment, to be tweaked
when the radio is first assembled and then
forgotten.
Fine control of regeneration is accomplished
with a potentiometer, R2, which is mounted on
the front panel of the receiver. R2 is set up as a
voltage divider, sampling some fraction of the
supply voltage and applying that to the tube's
screen grid. The higher the screen grid voltage,
the more gain the tube provides, which results
in more regeneration. Conversely, if the screen
grid voltage is reduced, the tube produces less
gain. This means that R2, typically referred to as
a "reaction" control, can also be used as a
volume control. Capacitor C4 is used to promote
circuit stability by keeping the screen voltage
noise-free.
This circuit requires the use of high-impedance
headphones. Vintage magnetic headphones are
my first choice, but there are other options.
Low-impedance headphones can be used if a
matching transformer is inserted between the
radio and the headphones. A third option is to
use "crystal" headphones, though such headsets
will have to be shunted with a resistor in order
to provide a D.C. return path for the tube's plate
circuit. I recently wrote an article for the Xtal Set
Society that describes the use of brass piezo
disks as transducer elements in a set of
homebrew high-impedance headphones. Join
the XSS and get yourself on the mailing list.

Too much regeneration is not a good thing. It
can lead to the production of a piercing shriek
in your headphones, distortion of the received
audio, and reduced sensitivity. The amount of
regeneration must be carefully controlled,
"throttled" if you will. In the Sanfordyne,
throttling is accomplished in two ways.

The Sanfordyne system actually consists of three
pieces or modules. The first is the receiver
itself. The other two modules represent low and
high voltage power supplies, for the purposes of
energizing the filament and plate circuits,
respectively.

First, capacitor C3 limits regeneration by
controlling the amount of energy that the
tickler can feed back into L1. In my
Sanfordyne, C3 is a small, adjustable "trimmer"
capacitor, salvaged from some unknown junk.
Its value is in the 100-picofarad range. It's

Receiver Mechanical Details:
Personal computers rank among the most
remarkable developments of the last century. At
the same time, the rapid pace of developing
(continued on page 8)
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computer technology and the throw-away
nature of contemporary computer designs
results in landfills filled with horrific mountains
of discarded (and toxic) computer hardware.

One of clever ideas to emerge from this project,
even if I do say so myself, is the tuning
mechanism. The mechanism is attractive,
functional, and addresses an annoying problem
associated with the use of some variable
(tuning) capacitors.
While many, perhaps most, of the tuning
capacitors I've run across have 1/4-inch round
shafts, a lot of the miniature capacitors used in
later gear do not. In fact, the latter tend to have
stubby shafts with two flats. It's next to
impossible to attach a standard knob to them,
and an ordinary shaft coupler or extension is of
no use.

Central to the Sanfordyne project is the idea that
where there is junk, there is opportunity. The
steel cabinets used in the Sanfordyne are all
recycled PC power supply enclosures. Anyone
who services their own computer is likely to
have one or more of these lying about. If not, a
visit to any local computer repair business will
probably get you more dead supplies than
you'd know what to do with. If you doubt the
value in this effort, check some of the online
electronics supply houses on the price of a
comparable metal enclosure. You'd be amazed
at the amount of money you can save by
recycling.
To solve this problem, I dug up a 1/4-inch
aluminium standoff for use as a custom tuning
In the case of the receiver module, I started with shaft extender. Using a metal file, I notched one
a dead supply and gutted it, leaving only the end of the standoff until it fit perfectly onto the
steel shell. Large holes had been punched into end of my tuning capacitor's shaft. Note that the
the cabinet to accommodate the IEC power extension is not fixed to the variable capacitor
connectors and voltage selector switch. I shaft, it merely engages it. I recycled one of the
covered these openings from the inside of the PC power supply's aluminium heat sinks and
cabinet with an aluminium plate. This plate, used it as a mounting bracket for the capacitor. I
incidentally, was salvaged from the slide-rule drilled a hole into the front of the cabinet,
station-indicator of a scrapped portable radio. I inserted my shaft extension, and engaged it with
drilled holes into this plate to accommodate the the capacitor. So far so good.
receiver's reaction control and to anchor the
binding posts through which the radio's The shaft needed a bearing where it passes
(continued on page 9)
headphones are attached.
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through the wall of the cabinet. I found a
burned-out potentiometer and took it apart to
extract the threaded shaft bushing. The
bushing was installed in the wall of the cabinet
with an appropriate "volume control" nut. My
homebrew shaft extension rotates smoothly
and easily inside of this bearing.

once resided. The slots punched in the metal
provide "windows" through which the numbers
and graduations can be seen. I wanted better
access to the markings on the dial, so I used
some tin snips and a nibbling tool to remove a
pie-shaped sector of the grill.
The tuning mechanism is completed with the
installation of a knob on the protruding end of
the extension shaft.

Circuit Construction Details:

The dial indicator is a disk of aluminium
salvaged from some more electronic junk.
Mine happens to be black, with white,
numbered, graduations around its outer edge.
The dial face from an old pressure gauge, rpm
indicator, or clock face would probably work
just as well. My dial had a hub, making it easy
to attach to the shaft. In a pinch, one could
crush an old Bakelite instrument knob and
extract the brass collar and set screw inside.
Epoxy the collar to the dial, and then affix the
assembly to the shaft with the set screw.

Regenerative radios work best when their
internal wiring is as short and direct as
possible. With this in mind, I created a "circuit
board" with a piece of un-etched copper-clad
circuit board and a Dremel (TM) grinding tool
fitted with a tiny round-ball rasp. In the centre
of the board, I created seven pie-shaped
copper "islands" to which the tube socket was
soldered. I also created a number of
rectangular islands surrounding the tube, to
provide soldering pads for wires and some of
the electronic components.
The circuit board was fastened to the floor of
the Sanfordyne's housing with two 6-32 screws
and nuts. One of these screws passes through a
copper island, which is used as a ground. This
causes the entire enclosure to be referenced to
ground, including the "common" end of the
plate supply.

Among the useful parts that can be extracted
from a dead PC power supply are the toroids
Since the dial is affixed to the shaft, the shaft used for filtering. If you remove the wire
can't move axially, which forces the notched wound upon them, they can be rewound as
end to remain engaged with the capacitor. It necessary and used for other purposes. The
may be necessary to put a washer or two coil appearing as L3 in the receiver schematic,
between the dial face and the bearing to for example, is one such toroid. It was salvaged
secure sufficient clearance to allow the dial to from a dead supply, denuded of the magnet
spin freely.
wire that was on it, and then rewound with a
few feet of fine hook-up wire. It functions as a
I located my tuning mechanism so that the choke to keep radio frequency currents out of
indicator dial would be positioned behind the the headphone circuitry. Toroids were also
perforated "grill" where the supply's fan had installed on the filament and plate supply lines
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to keep them free of RF.

Listen some more. If you're unlucky, and hear
nothing, remove a few turns of wire from L1, and
try again. Repeat this process.

If you never hear any stations, no matter how
much wire you remove from L1, wind it back to
The tuning coil, L1, was wound upon a 1-1/4" the way you had it originally, and repeat the
PVC plumbing coupler. I originally wound this trial-and-error process. This time, however, you
coil with enamelled magnet wire, in a single, want to add turns from trial to trial.
flat, layer. This resulted in tuning difficulties,
which I attributed to parasitic capacitance Assuming that you constructed the rest of the
between the windings.
circuit properly, you'll eventually hear an A.M.
broadcast. Listen for a call sign or try to identify
the program you're hearing. Fetch another A.M.
radio, a factory-built set, turn it on, and sweep
the tuner up and down until you've found the
station you were listening to on the Sanfordyne.
The dial position will you give you an idea how
to proceed.
Tuning Coil and "Tickler" Concerns:

To combat this, I rewound the coil in a sort of
"basket-weave" fashion. I cut slots into the coil
form to create five plastic fingers. The coil wire
was woven around these fingers, first over, then
under, then over again. I eventually stopped
when the coil reached 29 turns.
The tickler coil, L2, is wound in similar fashion,
adjacent to L1, but consists of only 4 turns.
If you want the Sanfordyne's tuner to favour
lower frequencies, add windings to L1. If you
Earlier, I alluded to an "empirical' method of coil want the tuner to favour higher frequencies,
design. Assuming that the rest of the radio remove a few turns from L1. It's that simple.
circuitry is complete and functional, the method
is this:
It is possible that C1 will not allow you to span
the entire A.M. broadcast band, even with a
Start by winding L1 with "a bunch" of turns. How properly-designed coil. If this is a problem, you
much is "a bunch?" A few dozen, perhaps, it might have to find another variable capacitor. If
doesn't really matter. Short-circuit coil L2 with a C1 is a multi-section capacitor, composed of two
short piece of wire to disable it. Hook up an or more variable capacitors on the same shaft,
antenna, a ground, and headphones. Turn the try tying two or more sections together. You
reaction control all the way up (maximum may have to redesign your coil, but this should
voltage at pin 6 of the tube.) Power up the result in a greater tuning range.
(continued on page 11)
Sanfordyne and listen. Adjust C1 up and down.
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Once you've got L1 and C1 working together the
way you'd like, remove the short circuit from L2.
You should hear a loud hiss or shriek in the
headphones. Back down the reaction control
until that noise just ceases. In this state, the
receiver is most sensitive, and you'll be
surprised at how loud some the incoming
stations will be. Depending upon your antenna,
it may be necessary to readjust the reaction
control as you tune around the dial.

and connectors, like the one that mates with
standard IEC computer power cords.
The Sanfordyne requires two sources of power,
a low-voltage source to light the filament in the
tube, and a high-voltage source to power the
plate circuitry. Let me discuss the construction
of the plate, or "B" supply first.

If you never get the hiss or shriek, no matter
what you do, trying increasing the value of C3. If
that doesn't help, your ticker coil may be
phased incorrectly. Disconnect L2 from the
circuit, swap the two wires, and reconnect it.

The "B" supply, like the Sanfordyne receiver
itself, was built in a gutted PC power supply
housing. The schematic can be viewed here.

Power Supplies:
As salvage items, PC power supplies are useful
sources of a number of pieces and parts,
beyond the utility of their enclosures. For
example, every switching supply I've ever
opened contained a bridge rectifier and one or
more large electrolytic capacitors in the 200 to
400-volt range. If the bridge is good and the
capacitors haven't gone stale, these parts can be
used to build high voltage supplies like those
used to power the Sanfordyne's plate circuitry.

The first order of business in the construction of
this supply is to locate a suitable transformer.
One can purchase "plate" transformers, but they
can be expensive. Some transformers, found in
junked equipment, are wound with more than
one output winding. If no single winding gives
you the voltages you want, you always have the
option of combining two windings in series to
give you a voltage equal to the sum of the two.
The transformer used in the Sanfordyne's "B"
supply has multiple output windings, enough so
that I was able to combine coils to generate two
independent voltages, both 45 and 100 volts.

Remember that when combining transformer
output windings, phase matters. If you connect
two coils in series and find that the total voltage
drops instead of increases, you're probably not
looking at the sum of the two voltages, but the
PC power supplies contain other useful parts, difference. This means you have one of the coils
too. These might include power resistors, connected backwards.
(continued on page 12)
inductors, fuses and fuse clips, regulator IC's,
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(Continued from page 11)

Whatever you do, resist the temptation to
eliminate the transformer. Some old electronics
books and magazines show receivers and
similar projects powered directly from
household mains. This is an invitation to injury
and death. Don't do it.

the "A" supply is fused both at the input and output.
Note that all of the parts used in the Sanfordyne
"A" and "B" supplies, including the power
connectors, switches, fuse holders, capacitors,
wire, transformers, rectifiers and banana jacks,
were scrap items salvaged from discarded
electronic junk.

Results and Impressions:
Considering the relative simplicity of the circuit,
and the materials from which it was constructed,
the Sanfordyne is surprisingly sensitive. I've
operated the receiver using as little as 45 volts
on the plate, and it worked fine. Operating at
100 volts results in somewhat better
performance.
The voltages produced by the transformer are
AC voltages, the Sanfordyne's plate circuitry requires DC. The necessary conversion is done
with a rectifier bridge, filter capacitors, and
power resistors, all of which can be salvaged
from PC power supplies and similar electronic
junk. The 43-thousand-ohm resistors are
"bleeders." They are there to make sure that the
capacitors discharge fully when the supply has
been turned off.
Note that the "B" supply is fused both at the
supply side and at the output side. The input
fuse offers some protection from fire. The output
fuses offer some protection to the "B" supply in
the event that the output is accidentally shortcircuited.
The Sanfordyne "A" supply is a much simpler
device. It consists of a scrap transformer that
converts house current to 6.3 volts AC. The
schematic can be viewed here. The 6AU6A tube
used in the Sanfordyne has an indirectly heated
cathode, so it doesn't care whether the filament
supply is AC or DC.
Like the "B" supply, and for the same reasons,

The regeneration control R2 works smoothly,
audio quality is good, and the radio is quite
stable. There are no problems with hand
capacity. This is no doubt due to the grounded
metal enclosure and the use of toroids to
suppress the leakage of RF currents.
The tuning circuit composed of L1 and C1 is
unbuffered. This means that the tuning dial
calibration is affected by the length and height
of the antenna attached to the receiver. There's
no point in marking the tuning dial with
frequencies for specific stations, unless the
radio will always be used with the same
antenna. This idiosyncrasy can be annoying,
though it can also be used to benefit. External
coils and capacitors can be applied to the
antenna terminal to influence and modify which
frequencies the Sanfordyne will receive.
The variable capacitor I used does not allow for
the tuning of the entire AM broadcast band. In
retrospect, I could have replaced it with
another, or better yet, made use of a tapped
tuning coil instead of the fixed coil described.
Another idea involves using plug-in coils.
(continued on page 13)
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use of headphones. I've got a 6AQ5 and an audio
transformer lying around. A small permanent
I still have an extra PC power supply case left magnet speaker would fit nicely into the fan
over. A neat idea might be to build a grill. Hmmm...
combination audio amplifier/speaker box to
allow the Sanfordyne to be enjoyed without the Taken from eHam.net
(Continued from page 12)

Editors comments
(Continued from page 1)

It also demonstrates the ignorance of the general PC buying public. Most PC owners have
been “told” to “upgrade their PC’s because
they MUST have the Internet. And for that, you
NEED a Pentium 4 at the very least. Certainly
you need a Pentium 4 to run Windows XP or
Vista. You also need a “decent” graphics display adapter with a minimum of 128MB of oncard memory, to run Windows Vista.

Oh and your cell phone probably will be automatically updated from the “house array”. If Mr
Shuttleworth has anything to do with it. Ubuntu
linux is to be used in some future cell phones.

Java becomes ‘open’
In the recent past you would have had to pay for
the programming language you wanted to use in
applications. Now JAVA has become partly
open-source. The tools and development environment have already become free. So the MS
crowd made theirs free as well. But you can’t do
everything with it but learn and hitch yourself to
their wagon.

Its mostly rubbish of course, the Internet does
not require powerful hardware really. The display of movies, animation and high quality
graphics does. The actual network connection
using ADSL, dial-up or wireless can be achieved
using 80486 level processors. Most router hardware types are of this level. Most PC salesperRecently I talked to a young school going lad
sons can’t remember that far back though.
who is now being taught a programming lanIt looks as if the “convergence” of technologies guage. The language is Delphi. I thought great,
is coming about soon. Intel have built and tested he is being taught a cross-platform programa 3.16GHz, 80 core processor that consumes ming language. A program in Delphi, which is
only 62 Watts. This will very likely become in really Pascal, you should be able to take that
the near future the basis of the “home array” program and use Kylix to produce a program for
written about by science fiction authors. This Linux. Sadly that is no longer the case. Borland
multi-processor can do the lot, high speed Inter- have got out of the programming business.
net connection, data storage of family media, These students are being taught with a language
communicate with environment controllers in that is also no longer “free” or even low cost. I
real-time and display the entertainment media wonder how long it will take the schools to
on screens about the house. All at the same time adapt to reality?
as monitoring for burglars, feeding the pets, setJB 2007-05
ting homework for the kids and so on…
It could probably run the eNaTIS system as well!
This Intel processor is so far ahead of the “big
iron” boys, that we will probably only see the
mainframes in museums in the future.
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The West Rand Amateur Radio Club
26.14122 South - 27.91870 East
P.O. Box 562
Roodepoort
1725
Phone: +27 11 475 0566
Email: zs6wrmail@mweb.co.za

Bulletins (Sundays at …)
11h15 Start of call in of stations
11h30 Main bulletin start
Frequencies
439.000MHz 7.6MHz split
Input: 431.4MHz (West Rand Repeater)
145,625 MHz (West Rand Repeater)
10,135 MHz (HF Relay)

Radio Amateurs do it with more frequency!
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West Rand members - we need your input!
To make this
this the
thebest
bestham
hamradio
radiomagazine
magazine
in South Africa
Africa we
we need
needyour
yourinput.
input.Please
Please
submit articles,
articles,comments,
comments,
suggestions
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etc.
Please send plain text with no formatting to
Please
the
email
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address
plain below.
text with no formatting
to the email address below.
In July 2003, we re-published an Anode
In July 2005, we
Compendium
on CD.
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an Anode
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has included
the issues
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until ItJune
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has 2005.
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We need your input! Email us articles,
comments and suggestions please.
brockjk@gmail.com

