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AUDIO UNDER GLASS 11 
Wires With Class 

By Ed Lyon 

The modern audiophile is under considerable pressure to upgrade not only his amplifiers, tuners, turntables, 
and other peripherals, but also such basic components as the power wiring and interconnecting cables in his 
setup. A whole new vocabulary is needed just to understand what these upgrades really do for you. 

ELECTRIC current passes through most metals, and 
at power line frequencies (50 or 60 Hz) it does 

not confine itself to the outer "skin" of the metal, but 
passes all the way through it. At microwave 
frequencies, the "skin effect" is pronounced, such that 
the currents are confined to the outermost layer of 
metal, and penetration to the core of a thick piece of 
metal does not happen. But those frequencies are 
many million-fold higher than power-line 
frequencies, and the behavior of electric current up 
there has many surprises. So it is that at the common 
power line frequencies, all parts of a piece of iron, 
aluminum, or copper that are attached to the "hot" 
power line conductor (as opposed 
to the neutral, or "grounded" 
conductor of the power 
company's pair of incoming 
lines) are "hot," meaning that if 
allowed to come in contact with 
any conductor that is grounded, 
current will pass, and will be 
limited only by the total circuit 
impedance, or resistance. 

This is very basic, and has likely An exotic (and expensive) cable for 
audio signal transmission 

already put some of you to sleep, but bear with me 
here. Appliance and power consuming device 
designers like to assume that their appliance or 
device is what sets the current limit in the power 
circuit. That is, they like to assume that the wiring 
and circuit-breakers and such do not provide any 
significant resistance to the current, but instead, their 
device supplies all the resistance to flow, and 
essentially establishes the value of current, and 
therefore, the power consumed. Some numbers 
might show how well this works. The total resistance 
offered by the wires running from the power 
company's consumer transformer (often called the 

"pole pig") to your house, and 
then via the circuit breakers and 
distribution wiring to the wall 
outlet at your desk, might be 0.16 
ohm. The 100-watt lamp you 
plug into that outlet will offer 
about 144 ohms, when it is fully 
lit. So the wiring represents about 
0.0011 (or 0.11%) of the 
resistance in the complete circuit. 
To this small part of the total 

(Continued on page 3) 
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ABOUT MAARC and RADIO AGE. Radio Age became 
the monthly newsletter of the Mid-Atlantic Antique Radio 

Club in June 1994. Prior to that date, the MAARC Newsletter and 
Radio Age were separate publications. 

Subscription to Radio Age begins with the next available issue 
after the membership application and dues are received. Dues 
are $20 per year in the US, $30 in Canada, and $45 elsewhere, 
all payable in US dollars. Two-year, three-year, and life 
memberships are available; contact the Membership Chair (see 
column at left). All checks are payable to MAARC and, for new 
members, must accompany the membership application, which 
is available from the Membership Chair or the MAARC website 
(www.maarc.org). If you change your mailing address, email, or 
phone number, please notify the Membership Chair immediately 
so corrections can be made to Radio Ages' mailing list. The Post 
Office will not forward your newsletters. 

Back issues of the MAARC Newsletter from Vol. I, No. 1 
(August 1984) and most issues of Radio Age from Vol. 1, No. 1 
(October 1975) are available for $2.50 each, postpaid, from the 
Membership Chair. Make checks payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC 
format via email attachment or CD-ROM in ASCII (such as 
WordPad), MS Word (Windows), RTF, or Word Perfect format, 
without fancy formatting, because the editors will have to 
modify it anyway. Photographs, if hardcopy, should be high 
quality black and white or color. Softcopy graphics files should 
be in TIFF or JPEG formats; contact the editors for further 
guidance. Send your submission to either editor and include 
your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. MAARC is currently 
seeking a new meeting place. The July, August, and September 
meetings will be held at the Davidson Family Recreation Center 
in Davidsonville, MD. Best routing is: US 50 to MD 424, then 
south to MD 214 (Central Ave.), then west only 0.6 mile to 
slight left onto Queen Anne Bridge Rd. Then 1.1 miles to the 
Rec. Center on your left. 

Map — Davidsonville Family 
Recreation Center ( not to scale) 
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(Continued from page 1) 
resistance, we should add another 0.1 ohm, 
representing the resistance of the inexpensive lamp-
cord that runs from the wall outlet to the bulb socket, 
itself, in the lamp. This is, typically, thin wire (maybe 
AWG 16), relative to that in the house wiring (AWG 
12). So the total circuit resistance is the lamp's 144 
ohms plus the house's 0.16 ohm, plus the lamp cord's 
0.1 ohm, for a total of 144.26 ohms. Thus the house 
wiring and the lamp cord conspire to reduce the 
current drawn by the 100-watt lamp by about 1 
milliampere (out of a total of 833 milliamperes). 

The fact that this dims the light by some small amount 
is lost on the user of the light, since the degree of 
dimming is hardly measurable. But there are serious 
audiophiles out there who are upset over this problem, 
and state that their power amplifiers (they call them 
"amps") should not suffer this indignity. They argue 
that a sudden demand for more power, such as during 
a cymbals crash in an orchestral piece, cannot be met 
with perfect fidelity, simply because the power wiring 
is inadequate. 

Now, in our series here, we have stressed that the 
addition of a degree of negative feedback can largely 
ameliorate such an amplifier problem. In negative 
feedback, any deviation in the output waveform, 
compared with the input waveform, is essentially 
canceled. Quantitatively, levels of such cancellation 
are easily reached in which the net output distortion 
can be held to less than 1 percent. Now, with this 
degree of feedback, the effect of the power wiring is 
reduced to 1 percent of its former value, which was of 
the order of 0.1 to 0.2 percent (at 100-watt power 
level). The net effect is about 0.001 to 0.002 percent 
waveform distortion during that cymbals crash. Can 
any human ear discern this shortfall? 

Apparently, some audiophiles can, or somehow know 
the distortion is there. They offer, as a remedy, 
several possible methods of improving the power 
wiring — not the house wiring, but the "lamp cord" 
that connects the amplifier to the wall outlet. At the 
most basic level of remedy is the group of audiophiles 
who offer "oxygen-free copper" wires in the power 
cord. They argue that oxygen-free copper has far less 
resistivity than commercial hard-drawn copper 
commonly used in wiring. In practice, the resistivity 
is about 2 percent lower in pure, oxygen-free copper 
(OFC). So the 0.1 ohm representing the 16-gauge 
lamp cord in the example above would be 0.098 ohm 
if the wires in the lamp cord had been made of OFC. 

A significantly bolder step is taken by another smaller 
group of audiophiles. They turn to pure silver for 
their power cord conductors, and then argue that even 
the signal wires from the turntable or other pickup 
should also be made of a "pure" conductor, rather 
than common copper. Their silver power wires are 
very expensive, of course, but can be up to 5 percent 
less resistive than copper wires. In our well-worn 
example, the lamp cord, if made of silver, would offer 
0.095 ohm rather than the 0.1 ohm of copper. Some 
problems exist with silver wires, though. One 
problem with pure silver (and you can forget any 
alloys of silver, because they have much higher 
resistivities than copper) is the growth of silver 
"whiskers" in the presence of any moisture and 
electric field, and these whiskers can cause short 
circuits. The folks who sell them claim the wires are 
pre-chilled for up to 200 hours in liquid nitrogen for 
some reason having to do with reversing some bad 
effect of soldering the terminals and plug onto the 
cord. Here the rhetoric gets more excited and less 
clear, but nearly all exotic power-cord marketeers 
state that aging is a necessity in order to get the full 
acoustic benefit from the new power line wires. Up 
to 800 hours of such aging is often claimed as 
necessary. Some call it "burning-in." 

In the area of signal wiring, as opposed to power 
wiring, I had always been slightly concerned about 
high audio power and the distribution of this power to 
distant loudspeakers, especially at the 8-ohm level of 
most loudspeaker voice coils. At 100 peak watts of 
audio signal power, that could amount to 3 to 4 
amperes of signal current, and in some modern 
systems they say they run peak power levels of 1000 
watts, which produces over 11 amperes of signal 
current at 8 ohms. Clearly, at these levels, losses in 
the speaker wiring and connectors can be significant. 
For this reason, even Radio Shack sells large-gauge 

(Continued on page 4) 
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(Continued from page 3) 
twisted-pair speaker wire, and I have seen home audio 
theaters with AWG 6 gauge speaker wiring. This size 
wire has less than 5 percent of the resistance of 16-
gauge wire. Numerically, a 100-foot run of 16-gauge 
speaker wire (carrying 100 watts to an 8-ohm speaker) 
will lose over 10 percent applied signal voltage, 
whereas, at 6-gauge, the drop will be more like 1 
percent. Curiously, most audiophiles are more 
concerned about the 
inductance of these cables 
than they are over the 
resistive losses. Assuming 
the cables are either 
twisted-pair or molded 
twin-lead, sort of like lamp-
cord, the total inductance of 
a 100-ft run of such wire 
will be less than 5 
microhenries, whether it is 
AWG 6 or AWG 16, and at 
10 kHz signal frequency, 
this offers about 0.3 ohm of 
inductive reactance to the circuit. 

"There's less interference due to the 
novel method of conduction. For 
example, in an ordinary cable, the 
current load does not change the sonics 
of the cable by much one would think. 
But we are all aware of a tendency of 
the cables to harden up, sonically, at 
high loading levels. As the drive current 

levels (amperage-
current/electron 
mass) change in 
different audio 
systems, the 
response of this 
cable will change as 
the fluid is a free-
floating molecular 
slurry and the 
individual molecules 
have the opportunity 
to directly react to 
the change in current 

mass. i.e. the current mass steers the 
fluid into specific alignments. 
Dynamically, in real time." 

LIQUID CABLE 

This is the ad for TEO liquid-metal cables that ap-
pears on several audio components web sites. 

As for the input-level signal wiring, such as from the 
phono turntable (yes, they are again popular) pickup 
arm to the amplifier, far more exotic materials are 
offered. Probably the most unique is the use of liquid 
wiring for these applications. The conductors used 
are often metal alloys that are liquid at room 
temperature. Mercury was suggested a number of 
times, but rejected because of the hazardous nature of 
the vapor, should the "wire" ever get broken. Instead, 
alloys containing gallium, indium, tin, and sometimes 
bismuth, are used, yielding a metal that is liquid at 
about 20°C, room temperature. The "wire" is held 
within a thin-walled plastic tubing that is surrounded 
by a shield, which could be another liquid metal or a 
common metal braid. The objective here is not to 
reduce the losses in the low-level signal wire, since 
the currents here are measured in microamperes 
(making the losses insignificant), and these liquid 
metal alloys have considerable resistance, anyway, but 
instead, to "improve the sound quality." Again, aging 
and temperature control during this aging process 
seem to be necessary. It is apparent that a cold room 
might cause problems, as the wire solidifies and likely 
becomes brittle. 

The advertising for liquid-metal wires for carrying 
low-level audio signals is startling. The TEO brand of 
such wire is endorsed by its distributor as follows: 

A different distributor of liquid-metal signal cables 
says that speaker cables made of the same stuff are 
being developed at present, and that he has tried a 
"beta-version" of these. He is very pleased at the 
result: 

"How do these totally revolutionary, 
totally different, patent-pending liquid 
alloy conductors SOUND? Liquid. Never 
hard, never edgy, never dry. Liquid. 
Sweet, juicy, tasty, and delicate, with 
dynamics, both micro and macro, which 
will ASTONISH you. Timbrai accuracy 
which is really uncanny. Soundstaging 
which DEFINES soundstaging....not just 
out to the edges of the studio space, but 
with FOCUS, too!" 

And this enthusiastic distributor adds a technical note, 
as well: 

"How do these conductors differ 
electromagnetically than all other 
cables? Look up MHD and END...that's 
short for megnetohydrodynamics [sic] 

(Continued on page 5) 
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(Continued from page 4) 
and electrohydrodynamics. Look 'em up. 
Read about it, and you'll get a better 
idea  Bottom line: The biggest 
problems facing cable designers forever 
have centered around how to overcome 
the electromagnetic problems inherent 
in using a metal conductor to carry 
something as complex as a music 
signal. LOTS of properties of the signal 
must be maintained for Point B to 
properly receive what was sent from 
Point A. Properties like TIMING of 
waveforms, FREQUENCY of change 
inside the cable, and AMPLITUDE of all 
of the parts of the signal. What causes 
those properties to be altered? Things 
like inductive reactance and it's inherent 
phase shift and high frequency 
rolloff....this alloy seems to have none of 
these problems. Inductance and 
capacitance and their tendency to "grab" 
part of the music signal and divert it 
from its path. These still exist, of course, 
but seem to have less of an effect on 
the signal in these conductors made of 
this liquid-metal alloy. It's actually an 
inherently BETTER way to carry an 
audio signal." 

An example price was noted in this latter web-page 
ad, about $ 1850 for an 8-foot speaker cable, said to be 
a bit high, but well worth it. 

The special treatment given to signal wiring by these 
seriously committed audiophiles is probably not 
harmful, and it has promoted some new niche 
industries, especially in exotic metals, plating, 
connectors, and wires. It's the power wiring efforts, 
however, that border on the absurd, once you step 

back and look at the whole power system. The power 
coming to your home might have started in a nuclear-
reactor-powered generator in Shippingport, PA, or 
Calvert Cliffs, MD, maybe 100 miles distant, and 
ordinary oxygen-rich copper wires carried that power 
all the way to your neighborhood substation, where 
transformers wound with a ton of ordinary copper 
wire and dunked in mineral oil changed its voltage so 
it could continue down to your street, where it again 
got transformed to the 240/120 volt level to feed your 
house, via aluminum wires, which are far less efficient 
than copper wires. Of this 600,000 feet of wire only 
the last six feet, from the wall outlet to the amplifier, 
is to be replaced by pure silver, liquid metal, or some 
oxygen-free copper material, each mysteriously aged-
in-place, so as to make the audio contain "more 
musicality." 

Nonetheless, everyone who has a slight variation on 
the basic power cord seems to have an answer for the 
audiophile's frustrations with power wiring.. Chang 
Lightspeed produces heavier-than-usual power cords 
for appliances and tools, including, of course, 
amplifiers. Their approach is straightforward, simply 
use larger-diameter ordinary stranded wires that have 
thinner-than-usual insulation, so that the two current-
carrying conductors in the cord are very close 
together, thus offering low stray inductance. 
Inductance values of 5 microhenries are commonplace 
in ordinary power cords, anyway, and at power-line 
frequencies (50 or 60 Hz) such an inductance would 
offer less than 0.002 ohms impedance. Big problem is 
that these same companies offer power-line filters to 
add to the amplifier, and these usually contain 
relatively large inductances, making the low-
inductance power cord seem somewhat unnecessary. 
Here's what Chang advertises: 

"The Power 20 upgrade cord is rated to 
(Continued on page 6) 

FOR THE RECORD 

The December meeting of the Mid-Atlantic Antique Radio Club was held at Sully Station, in Northern Vir-
ginia, and drew about 35-38 members and one prospective member. Interesting items were seen in the flea 
market before the meeting, such as a WE 14A, a big Midwest, and two big German postwar sets. The Show-
'n'-Tell brought out Jim Wilson's unusual Eisemann breadboard, and the presentation featured Geoff Shearer's 
methods for cleaning and polishing plastic cabinets. Ed Lyon helped here in explaining and demonstrating 
Catalin manufacture. A moderate-sized auction followed. 

Some fixin'-up is happening, based on Warren Sprague's report of about $ 102 in capacitor sales, and Charlie's 
recent tube sales. The auction brought a net of $79 and Paul reported nearly $ 1400 in membership renewals 
and back-issue sales of Radio Age. 
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(Continued from page 5) 
a 20 amp minimum and utilizes 11 
gauge ultra-low inductance wiring. The 
Power 30 is rated to a minimum of 30 
amps and utilizes 9 gauge ultra-low 
inductance wiring. Both cords are 
wired in an ultra-high speed 
configuration and feature hospital 
grade plugs for maximum current 
transfer. Six foot lengths are standard 
with custom lengths available. 
"Performance enhancements include 
increased dynamic contrast, increased 
articulation due to tighter control, and 
expansion and increased resolution of 

the soundstage. The Power 20 and 
Power 30 propel any Lightspeed 
Powerline Filter to a higher level of 
performance, and do so at a very 
modest price!" 

Now, of course, if your amplifier draws over 20 
amperes from the 120-volt power-line, you 
absolutely do need special house wiring and power 
cords, and most engineers would advise re-wiring 
the amplifier to operate on 240 volts, instead, thus 
halving the current draw. 

Just wait until your soundstage resolution confronts 
the more esoteric components like capacitors and 
resistors, coming soon to these pages. 

EBAY SALVATION OR RUINATION OF RADIO COLLECTING 
By Ed Lyon 

Hey, that the way ebaY spells it, all lower case except the final Y, so we will respect their personalized but 
peculiar spelling technique.. 

W E all complain now and then about that ebaY 
thing on the internet. It is probably the 

world's largest market, with items sold or for sale 
numbering over 130 billion as of this date. That's 
about 500 items for each man, woman, and child in 
this country. Of course, ebaY sells all over the 
world, so it isn't as bad as all that. Some collectors 
maintain that ebaY has ruined the collecting field, 
because it has exposed some rare collectables to a 
huge audience, many of who are not collectors at 
all, but simply businesspersons. Others maintain it 
has helped the collector, because it has prompted 
some otherwise reclusive collectors (and non-
collectors) to put their rare items up for sale. 

Whatever the actual facts might be, we see both ab-
surdities and rarities on ebaY, and it pays to pay at-
tention, just in case something happens by that is 
worth bidding on. The best strategy to use if you 
want to buy something offered on ebaY is to figure 
just how much you would dare to spend on this 
item, and use that as your one and only bid. You 
will then be listed as the high bidder, but at a price 
that is a small increment above the former bid. If 
the next-higher bidder tries to get it at, say, half your 
bid (which bid he does not learn), you will still be 
the buyer, at his bid plus a small increment, not at 
your one-and-only bid. To try artful dodges like 
waiting for the final minute of the auction and try to 
slip in a bid that is a small increment above the best 
one showing is usually a loser, since the bid show-

ing might be considerably under what that bidder 
actually offered. Your artful attempt might get the 
item for that other bidder at a small increment above 
your clever bid. Of course if you really goosed the 
price up by a huge last-minute bid, you could win 
the item, but at a price you might not really have 
wanted to pay. 

Figure 1. The plain grey box said to have been 
found in a basement or garage. 

So, whether ebaY helps the collectors of the world 
or hurts the collecting hobby is still up for grabs, but 
here is an example of a rare ebaY listed item 
(170035338053) that was discovered, it is claimed, 
by a garage-sale enthusiast. He found a grey 
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(Continued from page 6) 
wooden box in a sale, and 
got it for a bargain price, 
he says, and so he 
thought he would see 
what it was worth, and 
possibly sell it. The box 
is seen here in Fig. 1. 
Inside there was a pile of 
stuff, shown here in Fig. 
2. The stuff seemed to 
contain a metal box in a 
leather cover, a pile of 
wires, headphones and 
plugs, a crank-type gen-
erator or magneto, not 
unlike what telephone 
linemen used at one time, 
some vacuum tubes, and 
a pair of whip antennas. 
He listed it on ebaY, al-
lowing an opening bid of 
something less than five 
dollars. He illustrated the item quite well, using 
some twenty photographs and cleverly-worded igno-
rance of the items shown in the photos. He called the 
whole thing a telephone apparatus, that had some 
radio characteristics. Many of the photos shown 
were of the metal labels on the items, showing Japa-
nese kanji text, such as in Fig. 3, along with light-
hearted descriptions, saying, "Whoa, those red char-
acters must be important!" 

Figure 2. What was in the wooden box: cables and headphones, crank-type 
generator, leather-cased radio transceiver, antennas, and spare tubes. 

Figure 3. Nomenclature plate for the transceiver, 
itself, dating to WW2. 

Fig. 4 shows the radio unit, which is the item in the 
metal box with a leather carrying case. It is a one-
tube transceiver used by the Japanese army in WW2. 
The pile of wires and headphones turned out to be all 
the interconnecting cables needed to use the trans-
ceiver with the crank-type generator as the source of 
power, or to feed the set from batteries. Spare tubes 
were also in the wood box, all the same type, and a 
good tube was also in place inside the radio set. This 
tube is a twin triode somewhat like our type 19. Two 
sections of whip antenna were in the box, as well. 
Such a radio set is extremely rare, since very few 
were actually found in the course of the war. Unlike 
on the European continent, where captured spoils of 

Figure 4. Radio transceiver front panel, with 
hinged lid lifted back. The single tube can be seen 
top-center (Continued on page 8) 
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(Continued from page 7) 

war were able to be 
stashed away by enterpris-
ing GIs, and then later 
sent home labeled as 
"toys," in the Pacific, the 
battles were on small is-
lands, where the entire 
area was churned by artil-
lery, vehicles, and troops, 
and the only way on or off 
the battlefield was by boat 
or plane, where baggage 
was limited. In addition, 
the Japanese troops had 
few radios, and destroyed 
them when capture or de-
feat was imminent. The 
handwriting on the radio 
panel, around the dials, 
indicates that someone in 
the past had attempted to 
use the set after its capture. One 

Figure 5. The three spare twin-triode tubes 
found with the transceiver. This author has 
not been able to find such tubes for his 
own similar radio. So he uses a U.S. type 
19 class-B audio output tube. 

of the dials is were rated only in 

hand-labeled "regeneration," for 
example. 

While the initial bid was of the 
order of $5.00, the bidding 
reached upward of $ 1300.00 be-
fore all was finished. Even at 
that price, someone got a fine 
bargain. It would be interesting 
to find out whether the set reap-
peared on ebaY, later, indicating 
that it had been bought by a 
dealer or businessman, not a col-
lector. 

One thing can be said, though, 
and that is that ebaY has brought 
an awful lot of old European ra-
dios and artifacts into the U.S. 
market, just as it has exposed rare 
old American radios to the Euro, 
whereas previously those items 

dollars and cents. 

OBITUARIES 

We were saddened to hear, rather belatedly, that Wal-
ter Camp Jr. had died on May 1, 2008, at his home 
in Silver Spring., MD. Walter was an active MAARC 
member who got his start in radio as a shortwave lis-
tener (SWL) in the early 1940s, when he was a teen-
ager. During the war he signed up with the Foreign 
Broadcast Intelligence Service (FBIS) and listened in 
on shortwave broadcasts from South America and 
Europe. He was fluent in German and Spanish, and 
sent his summaries of broadcast information to the 
FBIS headquarters at le and K Streets in Washing-
ton, later to the Silver Hill (MD) headquarters. Wal-
ter joined the Army as a Signal Corps technician and 
went to Korea, where he learned Japanese and Ko-
rean, and operated stations for the military. Later, 
Walter and his brother Ronald became announcers on 
German music programs aired from WGTS-FM in 
Takoma Park, MD, and they produced festive Oicto-
beifest and Weihnachten programs from that station in 
the 1980s and 1990s. 

Bill Bettum is another MAARC member whose pass-
ing was learned belatedly by us. Bill had died last 
December, and had been active in the club until rela-
tively recently . He did radio repairs, having learned 

this skill as a youngster. His family remembers him 
asking them to help identify the color bands on resis-
tors (as he was color-blind) so he could get the right 
size for the job. Bill's radio and equipment collection 
may soon appear in a MAARC auction. 

Frank Turano died on November 21, was an active 
MAARC member, and an avid cyclist, riding com-
petitively until he was in his 80s. He served in the 
U.S. Coast Guard in the war, and later worked for the 
DC government, from which job he retired. Frank 
had long been an active member of St. Mary's parish 
in Landover Hills, MD. 

Long-time MAARC member David Boyd died on 
November 8, at age 77. Dave was a regular attendee 
at the meetings, and enjoyed ham radio, being a life 
member of the ARRL. He had been a technical writer 
for Honeywell, Bendix, and Raytheon before operat-
ing his own graphics business in Gaithersburg. 

REQUIESCANT IN PACE. 
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BILL AND JOE PART 10 
TUNING-2 (INDUCTING) 
BY WALT LINDENBACH 

"Ee-yo-wow!" This from Joe, who had just measured 
the resistance of a power supply filter choke with an 
ohmmeter, and his fingers had been on the probes 
when they were disconnected from the choke leads. 
He looked toward Bill, who was also sitting at the 
workbench in Bill's basement, grinning at him. 
"Yes, yes, yes, I know. You told me last time -- if you 
interrupt the current in an inductor, you get a kick out 
of it. Then you gave me an equation with those cute 
little triangles in it to explain why this happens. In-
stead of making that snide remark that you're think-
ing of, tell me again how that happens, but without 
the equation." 
"Yeah, okay," said Bill, "the equation was 'voltage is 
proportional to inductance times the rate of change of 
current'. When you connected the ohmmeter to the 
choke -- an inductor you know — you made a small 
current through the inductor. Then, when the ohmme-
ter connection was opened, the current was inter-
rupted very quickly. That means that, although the 
current was small, the rate of change was high. So, 
the voltage across the choke leads -- and your fingers 
-- was also high, causing your—urn—eloquent com-
ment." 
"Good! Now, why?" asked Joe. 

"Well," replied Bill, "we'll have to go right back to 
the beginning of things electric--a fork in the road. 
One branch is called 'voltage', the other, 'current'. 
"First, the 'current' road. Where there is an electric 
current, there is a magnetic field. Or, where there is a 
magnetic field, there must be an electric current. 
These two are so closely related that it is impossible 
to say which causes which. Now, where there is a 
magnetic field, there is inductance." 
"Why?" asked Joe, again. 
"I don't know why. It's in the nature of things." re-
plied Bill. "We could also say that the nature of 
things includes energy, mass, and inertia—similar to 
current, magnetic field, and inductance. On the other 
road: voltage, electrostatic field, and capacitance. 
This is the stuff of the universe." 

"Wow! That's neat!" said Joe. "The nature of the uni-
verse! So asking 'Why?' is like looking up at the sky 
at night and asking 'Why?" 
"Yes it is. That's good! We can take your analogy far-
ther: looking toward the universe is looking toward 
unity; the other way is toward the 'fork in the road'. 

Now, there is a point where something can happen 
between these two roads. Let's call it an interaction 
between the ' voltage' road and the 'current' road, and 
that's where we can answer your earlier question 
about turning a tuned circuit into a resistor. 
"To put it plainer, a tuned circuit consists of an induc-
tor and a capacitor and, under a special condition, 
they can combine to look like a resistor. That's called 
tuning." 
"So, so! That's where we're going, huh? I like this 
road! What's next?" 
"Well," said Bill, "first, inductance, then capacitance, 
and then we can put them together. You ready?" 
"Sure enough! Inductance first?" 

"Yes." said Bill, "When the ohmmeter leads that were 
connected to the choke were disconnected, the rate of 
change of current was high and therefore there was a 
high voltage. Now, let's turn that around. Let's con-
nect a 1 volt source with no resistance to an inductor 
with no resistance. The current in the inductor will 
rise at a rate of one ampere per second. That's the 
definition of an inductance of one Henry. 
"This standard unit of inductance is named after Jo-
seph Henry (1797-1878) the American scientist who 
discovered electromagnetic induction independently 
of Michael Faraday, and at about the same time." 

(Continued on page 12) 

Remember, the December and April MAARC 
meetings are held at Sully Station, near Dulles 
Airport. Map: 
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SEVERAL MAARC members are 
collectors of unusual old radio 
components. One such 

component seen once in a long while at 
hamfests and flea markets is the St. 
James Transformer, shown here as the 
uppermost item in Fig. 1. This radio-
frequency transformer was advertised 
to be enclosed in a glass envelope that 

was actually evacuated. In fact, they did have a mild 
vacuum in the atmosphere in the glass tube; just 
enough to prevent corrosion of the coil components, 
but nothing like the vacuum in electron tubes of the 
period. These transformers were made especially for 
the Lacault Ultradyne radios, sold in kit form in the 
mid- 1920s. But Fig. 1 also shows several other St. 
James radio components, most of them designed 
especially for the Lacault receiver. So here are four 
St. James items for those collectors of the "vacuum-
filled transformers." 

St. James Transformer (Air Core) 

Aorral Sur 

Actual Sim 

NJ 

1111 11111. 
St. James 'élect it Blue $41. fa ' 

Aroral Slre Prr. ol.t 9rorr ..„ RorruP",..1‘. $ 1.°' 

11eregned e,perrally for the Improved Illtradyne type rd Super 
Heterodyne, and embodies the forlowing featured: 
1 Compact low-lora sanding,. Free from external capacity 

effects 3. Not affected by changm in atmospheric moisture 
O Each transformer sharply peaked and matched in sets of four. 
t Internal connection, silver rarldeleal. 6. Pure bakelite bower with 
ter ... .. ale arranged t.) permit very short conneming Imds. 7. Coils 
mounted on and sealed in glam 8 Hu, frequency operaturn—in 
-.rang tone quality and nunimum seamier of audio frequencies. 9 
Coils, support. and connections all permanently sealed in vacuum 
10 In appearance add. greatly, in its neat. nrael and efficlent worlr 
oranalup. WrIl lax indefinitely. 

An indoodually plotted re.onance curve 0 packed with era 

0991e, 
1 Set St. James Transformer. Prier ( set of Imo) $54.00 

St. James Oscillator 
,rry compact ramllator and pok no devtgned 
operanon wath Mc St. James Vacuum Tranerfortrars 

..1•,e, of a Hartley type oscillator of very small dimensions 
mortunction with a piclor, winding which radixes the 
tor, a. a stage of tuned radro frequency. an well en 
ny for modulating the output of the racillator. Improver 
prtk-up least 20 per cent over the straight Ultradyne 

.irmiit. Windings are sealed up m a pure bakelite cmang of 
neat appearance. with the five terminal,. plainly marked for 
;ram...corns Doneraions. 11¡ by 111 Inches 

St. James Oscillator Prim. each $5.00 

St. James Air Core Choke 
Deofincd for operairon as a radm frequent,: choke ter Me plate 

lord of fn'..,!! oor la adapted tr. 'n,,, n' dtrectly on the tube 
on-ket terrnmal hAmorrea 1,1 by inche. and i, mounted in a 
bakeltte and fitted with soldertng lug, 
St. Janie. Air Corr Cluske Prim. each $1.50 

CIRCUIT BLUE PRINTS 
Complete working drawing covering panel layout. flonr board. 

Me Sr nor . Traroform• an; ir.scrIlatrr." 
location of pm, .11,1 diagram rit Ii ., 1 • 1 

St. James Rated Condenser 
Admatable Type 

Mn ade In two type. for tranIng '”T”. 

1ZZortry.igrrce:,li:Cntlt!'ot:lcIndeeitZili 
neutralising any of ¡be varimu circuits. 

Type I has a range of 110 m n. f. In 65o 
rny, f and type 11 iron le m rn f tr, 90 

tyr 

St. James Rated Condenser Prim, each $ 1.95 

THE advent of transistors in radio brought about a 
great simplification in the power supplies used 

to feed radios. No longer was it necessary to have a 
separate A battery and B battery, or their power-line 
equivalents. In primitive areas we saw clever 
methods of feeding power to these new sets, 
including a Russian kerosene lamp that had a wire 

mesh hovering over the lamp flame. The wire mesh 
was composed of two dissimilar metals forming a 
series of thermocouples (a thermopile) that produced 
a low voltage when the lamp was lighted. This low 
voltage was sufficient to drive a small transistor radio. 
At the annual Canandaigua AWA radio meet back in 
the 1980s someone brought one of those radio-lamps 
to the flea market, but wanted an exorbitant price for 
it, as I recall. It did attract a bit of attention, however. 

But recently, this editor ran across a 1940 Radio-Craft 
article about a British radio power supply that also 
used a large thermopile that was put on the stove and 
produced power enough to feed a tube-type radio. It 

was developed by an American back in 1932, and at 
that time comprised a large thermopile whose "hot" 
end was placed in a Bunsen burner flame, producing 
2 volts for supplying the A-power for a battery set. 
Some seven years later, another Radio-Craft article 
showed how to build one of these supplies for feeding 
the 2 volts needed for what was then classed as a farm 
radio. By 1940, the necessity of hearing the war news 
in Britain, even in remote parts of the Empire, drove 
one manufacturer to build and sell huge 20-pound 
thermopile assemblies that were put on the "fire" or 
heater to develop the power needed for simple radios. 
The thermopile produced two separate 2-volt outputs, 
one at 1 ampere and the other at 2 amperes, enough to 
supply both the filament needs and the B+ needs (via 
a vibrator converter) of a then-modern superhet radio. 
This big thermopile assembly is shown here as Fig. 2. 
The unit wsas designed to replace the gas burner in a 
typical British room-heater or "fire," and it allowed 
the room to get heated in the usual fashion, but 
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(Continued from page 10) Tidbits 
"borrowed" some of the heat to make power for the 
radio. 

We wonder if any of these things ever show up at flea 
markets, or if anyone would recognize them. 

REMEMBER the catchphrase used just before 
your favorite radio program aired, "The 
following is brought to you by electrical 

transcription." As a kid I used to wonder what that 
meant, but soon learned that the program so identified 
had been recorded on big long-playing records. All 
standard records of the time were 10-inch or 12-inch 
78-rpm "shellacs," but these "transcriptions" were 16-
inch 33-1/3 rpm recordings pressed in a softer plastic. 
Most were intended to be destroyed after the program 
aired, except for certain syndicated programs that 
allowed archiving the disks for later rebroadcast. 

The manufacture of transcription disks was complex, 
involving cutting the original in wax disk form, gold-
plating the wax (after depositing graphite on it), then 
copper-plating the gold, chrome-plating the copper, 

and then melting away the wax and backing the 
platings with a substantial metal disk. This die was 
then the master used to press transcriptions. Some of 
the disks played from inside-out, and some the usual 
way, from outside toward the center, but since all 
turned the same direction and ran at a standard speed, 
the transcription player (like the two shown here as 
Fig. 3) could play either. 

A long broadcast, like some of the mystery or variety 
programs, required two or more disks to cover the 

whole show, but most of the popular programs could 
get by with a single disk, playing for an aggregate of 
24 minutes, the rest of the half-hour taken up by spot 
commercials and program introductions and trailers, 
either live or separately recorded. The dual turntable 
arrangement shown in Fig. 3 would be a standard 
setup in most broadcast studios, allowing smooth 
segue from one spot to another. 

Presto made a low-end transcription turntable, like the 
kind I used at WSRS in Cleveland, while Western 
Electric, RCA, and Ferranti made broadcast-quality 
units. Certain critical musicians, like Les Paul 
(guitarist), made up their own recording and playback 
turntables for these 16-inch records. It was claimed 
that Les Paul's best turntable used the flywheel of a 
Packard 120 automobile as the base for the turntable's 
record pad, in order to reduce wow and flutter to the 
minimum. Then he added controlled wow and flutter 
electronically, through the use of echo chambers and 
mixers. 

While researching the recent series of articles on 
Farm Radios for this journal, I referred to my old 
notebooks that I had used to keep a log of radios 
repaired in 1949-51 while I was in college. I wanted 
to see just how many battery-operated sets I had 
worked on, and especially wanted to see if I had ever 
had occasion to repair a genuine farm set. This would 
have been unusual in Cleveland Heights, Ohio, which 
was a fairly modern residential city. 

I did find one such set worked on in the two to three 
years I did these repairs. This was an Emerson radio 
that used two very unusual tubes, a 1SA6GT as IF 
amplifier, and a 1SB6GT as detector and audio 
amplifier. The reason I noted these unusual tubes was 
that one of them, the 1SA6GT, was burned out, and 
nobody had such a tube in stock. I had never heard of 
this tube, and my RCA tube manual did not list it. I 
finally traced out the circuit of the radio and figured 
the tube connections, soon realizing that there was no 
direct substitute tube that would work. I ended up 
using a miniature tube (1T4) that plugged into a 
home-made conversion socket/tube base that in turn 
plugged into the 1SA6GT octal socket. I don't think I 
have ever run across the 1SA6GT tube since that 
time. 

Radio Age • January 2009 RadioActiyity 2009: "25 years of MAARC" page 11 



(Continued from page 9) 
"That's proper." said Joe seriously, "Now, the cur-
rent will keep on rising at one amp per second -- for 
how long?" 
"It will keep on rising." 
"Oh sure!" Joe smiled. "Come on, it's got to stop 
somewhere!" 
"It will keep on rising!" 

"Nah, nah, nah, this won't do! If the current keeps 
rising forever, the universe will blow up and I'll 
never find out about tuning! Something's missing!" 
"Yes. Now think. What limits current?" 
"Resistance." 
"Right! There's no such thing as an inductance 
without resistance!" replied Bill. 
"Whoosh! That's a relief!" 
"This point will save a lot of confusion. Just remem-
ber: inductance does not limit current. When a volt-
age is applied across an inductor, the current comes 
to a stable value after a period of time because of 
the resistance of the wire only." Bill sighed. "My, 
but I do wish someone had hammered that fact 
home with me when I started in this business!" 

"Here's the voice of experience. Well then, what 
does the current do in a real inductor where there is 
inductance and resistance? May I assume that a real 
inductor looks like a resistor and an inductor in se-
ries?" 
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Fig 1. Current rise in a pure inductor with a constant voltage across it 
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"For our present purpose, yes. Now look at Fig. 1; it 
shows what the current does when a voltage -- any 
voltage, so long as it is constant -- is applied to a 
pure inductor." 

"Notice, the current just keeps on going up. Now 

let's see what a real inductor does," continued Bill. 
"As you assumed, a real inductor looks like a pure 
inductor and a resistor in series -- usually." 
"Not always? What else does it look like?" 
"Not now. Look at Fig. 2. It shows what the current 
does in an inductor-resistor series circuit with a con-
stant voltage applied. Note that the vertical (current) 
scale is greatly magnified, as compared to Fig. 1. 
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Fig 2 Current rise in a pure inductor in series with a resistor 
and a constant-voltage source across them. 
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"Now, the current rises to a stable value after a pe-
riod of time. That current is determined by the resis-
tor, not the inductor. 
"Try this. Take a power transformer, put a milliam-
meter—analog is best for this-- in series with the 
HV winding, and connect a DC power supply set for 
about 10 V. The current will rise quickly at first, 
then slow down, then stop. But keep your fingers off 
the wires! If you get your fingers across the winding 
when the circuit opens, you'll make really vulgar 
noises! I'm not kidding -- it can really hurt." 
"Just 10 volts?" asked Joe. 
"No, not just 10 volts. It's very much more than that. 
You'll see a spark." 
"How come? How much?" Joe wanted to know. 

"We'll talk about that next time. Now take these dia-
grams along. Would you like some equations that go 
with them?" 
"Uh, oh, well, that's all right -- thanks anyhow, Bill. 
See you next time." 
"Sure will. Good night." 

* * 

Walter Lindenbach can be reached at linden-
bachw@shaw.ca 
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FARM RADIOS-4 
POWERING UP THAT FARM SET- PART 

BY ED LYON 
In prior parts of this series, we looked at the history and technology of radios made to operate in the absence of 
commercial electrical power, and how at least one old battery set was converted to Wincharger power: Here is 
how todays' collector can power up one of those farm sets.  

LAST episode showed how one farm lad saved 
the vibrator power supply from a dilapidated 
car radio so that his neighbor could run a 

Silvertone Neutrodyne three-dialer from his newly 
acquired Wincharger. In that case, the Wincharger 
plus an old tractor battery provided the A-battery 
substitution while the vibrator supply provided the B 
power. There was no need to substitute anything for 
the C battery, since those batteries never drew any 
current, were cheap, and would last the full shelf life 
of the battery, usually several years. The radio 
magazines of the period, such as Radio News and 
Radio-Craft carried many articles showing how to 
build battery eliminators for these radios, and most 
of them let the C-battery stay in place, and for this 
same reason. 

But for today's collector, the clean approach is to 
power up the collectable farm radio either entirely 
from batteries of modem design or entirely from the 
power line. To make up a package of batteries that 
will fit the radio requires that you first determine the 
sizes of the original batteries, and then make up con-
tainers that are of those exact sizes. These contain-
ers will be used to hold the sets of modem alkaline 
cells and batteries that you would wire in series to 
make up the required voltages for the batteries. This 
technique assumes, of course, that new alkaline cells 
are smaller than the original cells; otherwise the new 
sets of cells will not fit into the space available. Old 
dry-cell radio B-batteries designed before about 
mid- 1940 were made up of cylindrical cells that 
looked like small flashlight cells. These ranged 
from tiny ones about like modem AAA cells, but 
about half as long as AAAs, to big ones about the 
size of modem C cells. 

In 1940, Eveready announced their new "Mini-Max" 
battery technology, later called "Layer-Bilt." The 
new design put the "mix" (a trade term for the pro-
prietary electrolyte-depolarizer paste that was in the 
cell) into a flat pill that was pressed between a zinc 
plate and the carbon coating on a second zinc plate. 
The whole cell was then sealed into a shrink-wrap 
plastic film. Fig. 1 shows a typical comparison be-
tween the former cylindrical carbon-zinc cell design 
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and the new package. 

This design allowed stacking the cells efficiently 
into compact stacks of any practical voltage. When 
the modem collector has to make up a substitute 
battery to replace one of these Mini-Max B-
batteries, the space has to be conserved because the 
old battery was quite compact. 

Most collectors use modem 9-volt alkalines to make 
up B-batteries and C-batteries, using C or D cells to 
make A-batteries. The individual cells or batteries 
can be interconnected by means of battery holders 
or snap connectors, since the old practice of solder-
ing directly to the battery case is not a good practice 
with modem cells. Unfortunately the holders and 
snap connectors take up some more volume, further 
tightening the space situation. If the made-up array 
of cells or batteries is placed in a cardboard con-
tainer the same size as the former battery, a nice 
final touch is to paint it or paste paper labels on it so 
as to emulate the old style battery it replaces. 

The following table shows the sizes of several popu-
lar B-batteries used in farm sets and portables, in 

(Continued on page 14) 
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NEDA Voltage L x W x H (in.) Burgess Eveready RCA 

201 45 2.63x1.0x3.63 XX30 455 VS055 

202 45 3.62x1.83x5.50 M30 482 VS013 

- 45 5.13x2.07x7.25 D30 487 - 

206 45 3.63x2.25x4.63 A30 W359 VS014 

207 45 4.13x2.62x5.38 B30 484 VS012 

717/723 45 8.03x2.90x7.06 2308 W365 - 

726/716 45 8.03x4.03x7.20 10308 W363 VS127W 

727/715 45 8.13x4.50x7.30 21308 W364 VS157W 

708 22.5 4.13x2.53x2.75 5156SC 778 VS131 

(Continued from page 13) 
case the reader wants to package up some allcalines to 
replace the originals. In the table, the sizes are ap-
proximate, since some manufacturers' sizes quoted in 
catalogs vary from the NEDA specification. The 45-
volt batteries sometimes have 22.5-V taps as well as 
the usual connections,mand some of these are sockets 
built into the battery, while others are binding posts. 
The last one in the chart is the popular many-tap 
22.5-V C-battery, having Fahenstock clips at 0, -3, - 
4.5, -9, - 10.5, - 15, and -22.5 Volts. 

When stuffing the correct number of cells or 9-V bat-
teries into the replica battery case, be very careful lest 
you short some or all of the cells inadvertently. Use 
electrical tape and be careful of sharp battery termi-
nals that could puncture the tape. It is permissible to 
solder directly to the snap terminals of 9-V batteries, 
but you need a large iron and some flux, because the 
plated snap terminals are not inherently friendly to 
solder. Solder very quickly, and cool the connection 
immediately after soldering to avoid heating the cells 
inside the battery. 

But such battery supplies will still have limited life-
times, even though the modem alkaline cells are in-
herently more powerful than the older Leclanche 
(Mn02-C-Zn) cells. The use of such substitute bat-
teries is ideal for showing and demonstrating the ra-
dio in a flea market, and will often sell the radio. But 
for the collector who wants to use the farm radio on a 
regular basis, a socket-powered supply is the answer. 

I look at the radio in question, and list the battery 
voltages necessary, usually easily obtained from the 
paper label in the radio or from the Rider or Sams 

schematic diagram. From the schematic, I deter-
mine which, if any, battery connections are common 
among the various (A, B, and C) batteries. Perhaps 
A- is connected directly to B- and C+. In some ra-
dios, it is A+ that is common with B-, and C+. 

It is important to note this, because it can affect the 
power supply you have to build if certain connec-
tions are made in the radio, and you certainly do not 
want to make contrary connections among the A, B, 
and C supplies within your power supply, because 
that is the route to short circuits and eternal damna-
tion. Let us start with the example of a farm set that 
needs B voltages of + 135 and +67.5 with respect to 
B-, C voltages of - 15 and -3 also with respect to B-, 
and A voltage of +4.5, also with respect to B-. This 
will be seen to be a simple supply to build. Later 
we will examine the design of a more general sup-
ply that can be used to drive practically any battery 
radio, from most any 3-dialer to a classic cathedral 
to a post-war portable. This more sophisticated sup-
ply will have completely isolated A, B, and C sup-
plies, so that any old battery radio may be fed from 
this supply. 

One slight complication will occur from time to 
time, and that is exemplified in some of the Sears 
Roebuck farm sets built by Colonial. Some of these 
will have a box built onto the chassis into which the 
C-battery (NEDA 708 in the table) fits, upside 
down. When so inserted, the battery's Fahenstock 
clips make contact with tabs in the box, thus feeding 
the tubes with the right bias values. Arrgh! 
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eenss;peei A As 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

REPRO Clear Plastic Dial Covers - 
$18.00 ppd - . Free mounting in your 
bezel (add $2.60 for Priority Mail 
return shipping). Send Model number 
and tracing or bezel. Mark 
Palmquist ,Retro Radio Repair, 5033 
Arbor Lane, Lilburn, GA 30047 (770) 
923-8929 www.jmpalm. 
home.mindspring.com 

SERVICES: Professional 
restorations for all TUBE TYPE 
antique table radios, floor model 
consoles, cathedrals, tombstones, 
battery sets, communication receivers 
and music amplifiers. Complete 
overhauls to factory specifications. 
Lacquer sprayed, hand rubbed cabinet 
refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FEDEX/ 
TRUCK shipments accepted. 4 year 
warranty on new parts. Bob Eslinger/ 
KR1U, ANTIQUE RADIO 
RESTORATION & REPAIR, 20 Gary 
School Road, Pomfret Center, CT 
06259. Hours: 9am-5pm eastern, 
Tuesday thru Saturday. Telephone/fax: 
860 - 928 - 2628 . E-mail: 
bob@oldradiodoc.com. Please visit 
our website www.oldradiodoc.com. 

Free Services: John Okolowicz has 
created a really neat on-line radio 
database. See the web address below. 
You can type in a radio's tube lineup 
and it will spit out all the models with 
that tube lineup. Very handy! The web 
site is: www.grillecloth.com/sylvania/ 
tubelist.php 

For Sale: Heathkit TC1 tube tester, 
good condition, with manual and 
accessories, $25 postpaid. 
Heathkit A- 1E audio amplifier, 
chrome chassis, good condition, 
with manual, $25 postpaid. Ken 
Greenberg, 4858 Lee St., Skokie, 

IL 60077; 847-679-8641. 

Wanted for the Radio & Television 
Museum's shop: photocopy of 
manual (or original) for a Hickok 
Model 121 Cardmatic Tube Tester, 
Version 1. Wanted: Red pilot light 
jewel for Philco 40-201 console. 
The same pilot light cover was 
used in most 1940 Philco consoles. 
Fits into — 1/4-inch hole in cabinet. 
Will pay $5 for one. 
Brian Belanger (see page 2 for 
phone and email). 

For Sale: Zenith Model K731 AM/ 
FM Table Radio with AFC. It is a 
K707 Chassis with 7 tubes and a 
separate tone control. The cabinet 
is in excellent shape but the 
speaker grill cloth is slightly frayed 
at the bottom. It works well but has 
some hum and the volume control 
is scratchy. Overall dimensions are 
16" W x 10" H x 8" D. David 
Weinreich at (301) 874-5521 or 
david.weinreich@ globalstar.com 

For Sale: NEW ITEMS!: Mask/ 
gasket for Philco Shadow Meter, 
rubber grommets and washers for 
Zenith, Philco, Crosley, RCA. 
Corner rubber supports for Philco 
chassis. Rubber feet for Crosley 
"Dashboard" radios. Reproduction 
knobs and push buttons. 
Knobs for Pilot TV-37 and 
Motorola VT-71 & VT-73 
Televisions. Also CD's and DVD's 
or radio printed material. Go to 
www. renovatedradios.com or call 
(586) 876-9802 for more details. 
Ed Schutz 

blacksmithl@wowway.com. 

Services: Time Out of Mind Radio 
operates the leading vintage radio 
appraisal service in the East. We 
are experienced, professional radio 
appraisers. References available. 
We will evaluate, document, and 
photograph your collection or 
estate and provide you with spread 
sheets and a comprehensive written 
report. Our product satisfies all 
insurance and IRS requirements 
and includes all IRS forms. Protect 
your collection. Document your 
charitable gift. Define the value of 
an estate. Free, discrete, no-
obligation consultation on request. 
Ask to see a copy of our 
qualifications statement. Our 
reputation is everything. 
Satisfaction and privacy always 
guaranteed. Time Out of Mind 
Radio Appraisers. Paul Farmer, PO 
Box 352, Washington, VA 22747-
0 3 5 2 ; 5 4 0 - 9 8 7 - 8 7 5 9 ; 
oldradiotime@hotmail.com  

Antique Radio Repair: 30 years 
experience in repair of antique 
radios and tube equipment. 
Reasonable Rates. Jay Forbes, 
21128 Stonecrop Pl, Ashburn, VA, 
20147. 703-729-9432. Email: 
JFRADI0@aol.com 

WANTED: Fall (September) 1927 
issue of Citizens Radio Call Book, 
preferably in very nice condition. 
Gary Alley, 703-569-8964. e-mail 
alleygj@erols.com. 
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At all MAARC meetings, fleamarketing starts an hour or so before the meeting start time. 

Sun., Jan. 18 

Sun., Feb. 15 

Sun., Mar. 15 

Sun., Apr. 19 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

MAARC meeting at Sully Station in Northern Virginia. See map on p. 9. 
Be mindful that all major exits from Rt. 28, including Westfields Rd., will 
be full clover-leafs from isolated local-access lanes (far right lanes). 
Meeting 1:30 p.m., with flea market starting about 10:00. 

Hamfests start in February. Check out the ARRL web-page or the Auto-Call web page or magazine. 

Mid-Atlantic Antique Radio Club 
c/o Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 
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