
RADIO AGE 
The Vintage Radio Journal of the 

Nil Mid-Atlantic Antique Radio Club r e  

Volume 35 July 2010 Number 7 

THE MUSIC MASTER RADIOS 
BY ED LYON 

In 1925, the Ware Radio Corporation, along with several other outfits, manufactured a series of radios for Music 
Master in which the model number was the list price, in dollars. That way the sophisticated buyer could ask po-

litely which model was which, and never have to condescend to ask the prices of these radios, because "to ask the 
price of a luxury was tantamount to admitting that you couldn't afford it." It was several years bepre the official 
start of the Great Depression, and times were thought to be good. Except for "obsolete and expensive" radios. 

I
N 1923 or '24, the Ware Radio Corporation, on West 
4rd Street in New York, had joined Hazeltine's "Gang 
of Fourteen" [ 1] to produce Neutrodyne radios. This 

was their form of protest against the Radio Group 
(euphemism for RCA and their manufacturing arms, 
including GE and Westinghouse) and their superheterodyne 
monopoly. Led by Norman and Paul Ware, the company 
made a few models of their own (Models T and L have 
been found), and then secured an agreement with 
Philadelphia's Music Master Company, who had been 
quite successful in the design and manufacture of horn 
speakers, to manufacture some radios for Music Master. 
Some of Music Master's horn speakers you have 
undoubtedly seen, one model 
characterized by a wooden bell 
section, and another model built into 
a rectangular mahogany box. This 
latter model often sports a 
distinctive wooden scroll-cut grille 
that is decorated with what appears 
to be lyre or harp. But this harp 
grille is really not intended to 
resemble a harp at all; it is a fanciful 
letter "M" designating Music Master 
— it was simply inserted in the front 
of the box upside down by someone 
in the past. 

The Music Master box-mounted horn 
speaker, as found, with the grille in-
serted upside down, of course. 

The Music Master company was housed in a smallish 
factory that just assembled the speakers from parts 
primarily made at Penn Headphone Company in 
Germantown. In fact, for over a year, Music Master took 
Penn's entire production just to meet the demand for 
loudspeakers, selling an average of a thousand a day. 
Music Master was run by a tyrannical super-salesman, 
Walter L. Eckhardt, who got his business start in 
Philadelphia in the phonograph trade. Thinking he could 
improve the sound quality of phonographs, and 
simultaneously reduce their cost of manufacture, he got a 
Philadelphia cabinet shop to make up some turned 
wooden horn bells, but about this time, 1922, the radio 

craze hit the market, and he 
quickly adapted the horn to a Penn 
earphone, and within a year he was 
selling Music Master horn 
loudspeakers as fast as he could 
make them. But larger things were 
on his mind, and he had an 
engineer design a group of three 
radios he thought might sell. 

These were the Music Master 

(Continued on page 3) 
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MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
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Northern Virginia. Check the calendar on p. 16 for details. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page I) 
Models 175, 250, and 460, intended to sell for $ 175, $250, 
and $460, respectively. The first was a reflexed set, having 
four tubes, while both the 250 and 460 had seven tubes and 
ganged tuning for the RF stages. Eckhardt had models 
made up by Music Master technicians in his crowded 
Philadelphia shop. Eckhardt needed these models as props 
to promote the sale of the radios to big-time department 
store franchises, so these models needn't operate, just look 
good. The Model 460 was a beautiful piece of furniture, 
and took some more time to design and build, but the 
radio's 7-tube electronics package was largely faked, with 
the tubes and other components housed in tight-fitting 
copper boxes. Then Eckhardt engaged the Ware brothers 
to agree to build the sets in their factory. Ware had been 
selling their Model T radio, a three-tube reflexed set that 
used Hazeltine neutralization, and was called a 
Neutrodyne. Eckhardt thought the Neutrodyne idea might 
help sell his sets, too, so he agreed to the use of Hazeltine 
neutralization in these, as well. 

But then he learned that Professor Hazeltine collected a fee 
for every set made that used his neutralization, according 
to a signed agreement between Ware and Hazeltine (and 
the IRMA). Hoping to maximize profits, Eckhardt 
instructed his engineer to do everything possible to avoid 
using Hazeltine's neutralization in the "big" 250 and 460 
sets. He instructed Ware to work with his engineer to carry 
out this instruction. But Ware was in trouble, financially, 
and was technically in receivership by the time Music 
Master came to agreement with Ware on the details of the 
radios to be built. So Eckhardt bought the company for a 
small payoff to the creditors, and he was now in the radio 
business. He interested some financier-buddies of his in 
the project, a Percy Rockefeller (nephew of John D.) and a 
Matthew Brush, and they put Ware together with a host of 
other banlcrupt radio firms, Sleeper, Jones, Thermiodyne, 
and Dubilier, to form a really big manufacturing capability. 
Dubilier got some outside financing, however, and backed 
out of the arrangement, afraid for their reputation. But 
Eckhardt, the slick businessman, had already convened a 
meeting of the industry's biggest retailers, for a giant radio 
Show-'n'-Tell. His acquiring the means to actually 
manufacture the radios he had promised to everybody was 
possibly a tad late, but typically Eckhardt-ian. 

At the show-'n'-tell, a goodly quantity of adult beverages 
was consumed, and buyers from Gimbels, Sears-Roebuck, 
Macy's, and a host of other big-name store chains began 
pledging to buy the wonderful radios on display there. 
Eckhardt had promised the delivery in plenty of time for 
the "radio season," October through December, 1924. It 
was estimated that over $ 13,000,000 in pledges went down 
at the party. To satisfy the more pedestrian radio customer, 
Eckhardt got the Ware Model L radio re-paneled, and 
called it the low-end Music Master Model 60, selling for 
$60, of course. This was a very standard 5-tube, 3-dial 
Neutrodyne, not easily distinguished from a Fada or Freed-

Nomenclature plates for Models 250 and 460, with 
the latter noted as manufactured by Ware (the 460 
-W as prefix to the serial number 211). 
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Eiseman!' of the day. 

But none of the higher ( 175, 250, or 460) Music Master 
radios resembled the standard three-dialer of the day, even 
a Neutrodyne three-dialer. No, Music Master tried every 
trick they could think of to avoid making the radios 
conform to the Hazeltine rules-of-thumb for Neutrodynes. 
You know — spacing the RF coils along a line with their 
axes tilted at the magic angle so they would not be 
magnetically coupled to one another, inclusion of the little 
Neutrodons (co-axial neutralizing capacitors in the feed-
back paths), and standardized tube lineups and layouts. 
When it came to the Model 460 — the high-end one, Music 

(Continued on page 4) 
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The Ware Model L. built before the arrangement 
with Music Master, bacame their Model 60, the 
"low-end" three-dialer Neutrodyne. 

Type L Receiver 

WARE RADIO CORPORATION 
NEW YORK 

(Continued from page 3) 
Master tried their best to disguise it's circuit — the one that 
Hazeltine was aware of because it came closest to having 
the Neutrodyne tube lineup. It was a seven-tube circuit 
that Ware and Music Master engineers would design with 
great attention to tiny detail. 

They aimed at making a TRF set that didn't need 
neutralizing, because it would not have any feedback that 
required neutralizing. Yes, there were sets that worked 
without neutralization, but they either had very low 
amplification per stage, or took advantage of the addition 
of tiny "spoiler" resistors in each TRF stage's grid circuit. 
Not many of the 
radio designers of 
the day understood 
exactly why this 
worked, but adding 
the little resistance 
element (a few 
hundreds of ohms) 
in series with each 
RF-stage grid 
stopped the 
feedback squeal, 
and made the radio 
behave nicely, if 
not very gainfully. 
The RCA Radiola 
17, for example, 
designed while 
RCA's Rice was 
hurrying his version 

regeneration in the first place. 

They were apparently unappreciative of the very basic 
feedback path at which both the spoiler resistor and 
Hazeltine's (and Rice's) patents were aimed directly — the 
internal capacitance between the tube's grid and its plate. 
Hazeltine and Rice devised circuits that required adding a 
separate capacitor (e.g., Hazeltine's "Neutrodon"), wired 
into a bridge circuit to cancel the grid-plate capacitance, 
while the spoiler resistor, instead, removed the 
regenerative effect of that same interelectrode capacitance. 
In this method, the engineer cleverly added a positive 
resistance (the so-called spoiler) to cancel the negative 
resistance that the amplifier's plate load generated in the 
grid circuit via the interelectrode capacitance. Perhaps 
Music Master/Ware engineers did understand this; perhaps 
they tried their best to fine-tune the ganged tuning 
capacitor so it would never, never allow the plate circuit of 
any stage to "go inductive" with respect to its grid circuit, 
because that's when regeneration occurs. If each TRF 
stage could be made successively more capacitive, and 
never inductive, regeneration would not occur. But the 
gain would suffer, and selectivity would suffer, and radio 
repairmen would fix it first time it came to their shops, and 
it would thereafter squeal like a pig. 

But the designers spent the bulk of their efforts in shielding 
the individual stages, indicating that they must have 
thought that most of the regenerative feedback came about 

of Hazeltine's The slanted front panel of the Model 460, which required special gearing to the wave-

neutralization length dial— yes, actually calibrated in wavelength in meters. 

circuit through the   
RCA attorneys' offices, uses the little 600-ohm grid 
resistors, while the nearly identical Radiola 18, designed a 
few months later, uses Rice neutralization. The Music 
Master/Ware staff was under the impression that a 
carefully built radio would need neither the Hazeltine 
neutralization nor the spoiler resistors, because such a 
radio would not have any feedback paths for starting the 

for lack of shielding. Even the Rider schematic diagram of 
the radio is telling. Almost impossible to follow, it clearly 
shows the wire routing paths being snaked from 
compartment to compartment through little channels — and 
that's exactly how the radio is constructed. The heavy 
steel chassis has six tin-plated copper boxes mounted on it, 

(Continued on page 5) 
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(Continued from page 4) 
each housing one stage of the radio. Wiring is routed from 
box to box via tunnels stamped into the chassis, each 
tunnel linking a box with its neighboring box. 

All the effort to shield the individual stages from one 
another seems to have been fruitless, because in the end, 
they had to tilt the coils and add the Neutrodons, but they 
also added little spoiler resistors to two stages, used to 
reduce the gain of the RF stages. The pictures in this 
article show a Model 460 that I had to disassemble 
completely, in order to refinish the chassis and replace all 
the wiring, which had rotted and was hopelessly shorted 
out in many locations. These pictures also show the 
handsome front panel. This radio is mounted in a desk that 
has delicate Queen Anne cabriole legs. I found it about 20 
years ago in New England and hauled it back to our home. 
On the way home I stopped at Alan Douglas' home, and he 
contributed an extra Model 460 panel and cabriole legs, 
just in case I needed them in the restoration. That 
restoration is still underway. One difficult part yet to be 
tackled is the intricate gear train running from the tuning 
knob to the main variable capacitor. From there, a set of 
levers couples the variable caps in each of the other shield 
cans. Many of the components making up these two 
mechanical nightmares are made of pot metal, and some 
cracks and swellings have appeared. In fact, one bevel 
gear that couples the main tuning knob shaft to the primary 
vertical shaft that is geared to the first capacitor shaft was 
discovered as a little mound of pot metal particles when I 
first opened the set. Maybe some day ... 

The three Music Master radios (Models 175, 250, and 460) 
are all considered Ware products, even though they were 
designed by a collection of engineers from Music Master, 
Ware, and Sleeper, and they all show Hazeltine influence. 
The 175 was a reflexed two-dialer, having a single RF 
amplifier stage and a detector stage, followed by audio 
amplifier and output stages. In Rider, it is called the Ware 
4-tube Music Master. Rider does not provide a schematic 
for the Model 250, but shows the Model 460 in detail, 
including the intricate interstage wiring through the little 
tunnels that interconnect the various stages. This massive 
model uses a loop antenna and lever-ganged tuning 
capacitors, and, as noted earlier, has copper shield-boxes 
for each stage, complete with built-in bypass filter 

A typical stage (2nd RF amplifier), with shield can 
removed, base re-plated, and ready for re-instal-
lation on chassis. Note GR variable capacitor. 

capacitors for B+ and filament lines. All interstage wiring 
is done via tunnels in the chassis between the shield-boxes. 
Assembly of this radio must have been costly and 
laborious. As for the Model 250, it seems to have been 
much like the 460, but in a cheaper table-top wood box 
cabinet, and possibly did not have the rotatable loop 
antenna that the 460 has. 

But whatever happened to Eckhardt and his dream of 
becoming a wealthy radio magnate? To meet the expected 
demand for some thirteen million dollars' worth of radios 
for his pledged department store buyers, Eckhardt outfitted 
the Sleeper, Ware, and Thermiodyne plants (at a time when 
all were in receivership) with tools and orders for the sets. 
Then, to anticipate the distribution of the radios to stores, 
then to consumers, Eckhardt hired a huge stable of 
engineers who would shepherd the radios to the stores, and 
help store personnel install them in homes. Radio Retailer 
and Jobber reported in April 1926 that soon after their 
hire, this crowd of engineers was found milling about in 
the Music Master plant when Eckhardt arrived for a spot 
inspection. He asked what they were doing there, and they 
told him they were waiting for the Music Master Chief 
Engineer who was to assign them detailed duties. 
Forgetting what he had hired these fellows for, Eckhardt 

(Continued on page 6) 

For the Record 
The June meeting of the Mid-Atlantic Antique Radio Club took the form of the annual summertime meet, Ra-
dioActivity-2010. It was held at the usual location, the Sheraton-Washington-North, near Calverton, MD, on 

10-11-12 June. This year the weather was nearly perfect, and the Friday dawn opening of the flea market dis-
closed many buyers and sellers out well before breakfast. And there were officially 94 flea-market spaces sold, 

plus a few satellite (or is it parasite?) spaces around the periphery, with engines running, just in case. The Fri-
day banquet featured a nice talk on Heathkit to entertain the 66 attendees, and Col. Belanger's Saturday auction 

netted about $990 for the club treasury. The registration, flea-market, and banquet fees just about balanced the 

hotel costs, so that the auction proceeds, tube sales ($261), and capacitor sales became good news for Rod, our 
treasurer. Mainly, though, the meet was a venue for good times among friends. 
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(Continued from page 5) 
blew up and fired all of them on the spot [2]. After he had 
cooled down, he re-hired most of them, but fired them 
again a few months later. At the price Music Master was 
asking for these radios, practically none was sold, and the 
stores eventually returned nearly all of them back to the 
factory, claiming they were obsolescent, and faulty, to 
boot. By early 1926, practically all the companies 
involved in manufacturing these radios were again in 
bankruptcy. To add insult to injury, a high percentage of 
the radios that actually got sold were found to be defective, 
with wiring errors the greatest fault. For example, the 
Wanamaker stores reported that the only radios they could 
sell were the heavily discounted Model 250 (sold for less 
than half-price), and two out of every three were returned 
as defective. 

The Model 460 was the worst disaster, primarily because 
of the high manufacturing cost associated with it. 
Eckhardt, himself, tried to dispose of lots of 3000 each of 
the Models 175 and 250, and 2000 of the Model 460, but 
could find no buyers at his (undisclosed) asking price. 
Offers by Wanamaker's of $65 each for the Model 460 in 
lots of 1000 were reportedly declined by Eckhardt [3]. To 
cap off this huge business loss for Music Master, Eckhardt 
had also got the company into the radio tube 
manufacturing business, which might have been 
understandable back in 1923, when there was a shortage of 
good tubes, but by 1926 there were more defective tubes 
being produced by more fly-by-nights than one could 
imagine, and Music Master was one of these. Eckhardt 
had hired E. B. Myers to run his new tube plant in 
Betzwood, Pennsylvania [4]. Myers had been forced to 
take his manufacture of patent-infringing tubes to Canada, 
but after he left that operation and moved to Pennsylvania, 
the Canada plant moved to Cleveland, and withered there. 

With all the reports of hundreds and thousands of these 
radios looking for somewhere to be dumped on the jobber 
lots, you'd think that any surviving today might have a 
decently high serial number. My 460 is numbered 211, 
implying that it must have been one of the earliest shipped 
to a Boston retailer. Was Gimbel's department store in 
Boston in the 1920s? 

Reasons for the utter rejection of these radios were the rise 
in popularity of the superheterodyne, the promise of soon-
to-come socket-powered receivers, and the availability of 
low-cost receivers. Music Master's $460 radio was more 
costly than a Ford or Chevy automobile, and would 
translate to almost $9000 today. Other Neutrodynes were 
suffering the same fate by 1926, when these Music Masters 
really hit the market.. Radio Retailer and Jobber reported 
in January 1926 that Jones Neutrodynes were being sold to 
department stores for $ 15 each, having had original 
suggested retail prices of well over $ 100. Superhets that 
consumed batteries went unsold, as well. The Lacault 
Ultradyne kit, usually selling for $80 to $ 120 by Phenix 
Radio (owned by Lacault), were being disposed of by a 

The pot-metal tuning gear train. The big gear at 
bottom-right couples directly to the main tuning 
capacitor (stage 3) which couples to the others 
via pot-metal cranks and steel levers. 

jobber for $ 11.99 [4]. Even the lofty RCA was having 
trouble selling their top-of-the-line battery-powered 
superhet, the Radiola Super VIII, at the original $380 to 
$400. As late as 1928, jobbers were selling these radios 
for less than $ 100. RCA, themselves, sold a lot of Radiola 
III components, enough to assemble about 75,000 
complete radios, 20,000 two-stage amplifiers, and about 
30,000 almost-complete radios, all with WD-11 tubes, for 
$750,000 for the lot, according to an August 1926 notice in 
Radio Retailer and Jobber. By December 1926, one could 
buy over-production new Crosley Model 51 radios for 
$1.50 from New York jobbers. 

Times were tough for the obsolete in Radioland. Problem 
with Music Master was obsolescence from the start, being 
a year behind the Neutrodyne craze with their own 
Neutrodyne, and less than a year from the promise of 
"socket power" from everyone else in the business. And 
worst of all, trying to sell a very expensive non-superhet 
just as that class of radios was the one making headlines. 

References/Notes: 
[1] Some well-known manufacturers in this Hazeltine 
Group, called The Independent Radio Manufacturers 
Association (IRMA), included Fada, Freed-Eisemann, 
King, Thompson, Garod, and eventually, Philco. 
[2] Radio Retailer and Jobber, April 1926 issue, p.8. 
[3] Radio Retailer and Jobber, February 1926 issue, p. 33. 
[4] The Music Master Betzwood plant was one of the 
buildings on the property of the former Siegmund Lubin 
movie complex. Lubin had been a successful "short-
subject" comedy movie producer from about 1908 through 
the first World War, but had not adapted to the public 
demand for full-length movies after the war. 
[4] Ad by Super Sales Co., New York, in Radio Retailer 
and Jobber, Feb. 1926 issue, p.33. 
NNNN 
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Late Breaking Restoration News 

RESTORING AN AIR KING 4608A 
by Joe Sousa, Edited by Ed Lyon 

FLASH! New England collector buys junker radio at RadioActivity 2010, restores it, and documents the restora-
tion within 5 days of the end of RadioActivity 2010. Is this a record for restoration speed after purchase? Here's 
the story. Intimate details at http://www.radiomuseum.org/forum/airking_air_king_4608a.html?thread_id=222639#3 

T
HE Air King 4608A is not a rare radio, but it does 
have a Plaskon cabinet, which, if intact, makes it 
collectable. The one sitting on Ed Lyon's flea-

market table at RadioActivity 2010 on Saturday, the 12th of 
June this year had a fair cabinet, with one hairline on the 
hot-tube side, and had a perforated grille that had been 
spray-painted with thick aluminum paint at some time in its 
life. The price was low, but I haggled anyway, like I am 
supposed to do at flea-markets, and Millie, tending the 
store while Ed was getting things ready for the auction, 
must have realized that my offer matched what was on the 
price tag, and said, "Deal!" so I bought it. 

First step once I got home was to 
look up the Model 4608A in Rider, 
and see what kind of circuit I was 
about to face. It was a superhet, 
AA5, using the classic octal tubes, 
but Rider's schematic showed the 
pinouts as though they were loctal 
equivalents, as in the Air King 
4608. I began looking a bit 
deeper. The cathode of the 
50L6GT output tube was grounded 
to the chassis, telling me two 
things, right away. First, it meant 
the grid was getting its bias from 
somewhere else, maybe a resistor 
in the B- lead going to "ground," 
and second, the chassis was being 
used as ground, and ultimately was 
tied to the power line directly. 
Ouch. Classic hot-chassis All-
American Five. 

That latter factor, of course, meant 1 
I would have to use an isolation   
transformer to make any measurements or tests on the 
chassis, and it also suggested that I would add a polarized 
plug to the end of the power cord, as a bare minimum of 
"safety first." But what about the first factor above: where 
was the 50L6GT getting its grid bias? Answer was in 
Rider's schematic, confirmed by a quick look into the chas-
sis: Air King engineers were borrowing the bias developed 
by the 12SA7 local oscillator grid no. 1, and feeding that 
voltage to the bottom of the 50L6GT grid resistor. There 
are pros and cons here. On the pro side, this arrangement 
makes the 50L6GT have about twice the gain that it would 
have if it used the standard 150-ohm resistor in the cathode 
return. On the con side, if the local oscillator weakens, 
providing less bias for itself and for the 50L6GT, the 

50L6GT will draw more plate and screen currents, reduc-
ing the B+ voltage, and the local oscillator will become yet 
weaker. And the 50L6GT will get hotter, and it happens to 
be close to the Plaskon cabinet, but I don't want to go 
there. 

The electronics restoration began with replacing the elec-
trolytics and all the paper caps that exhibited any leakage 
resistance. The new caps were much smaller than the ones 
being replaced, so I hid the new ones and left the old caps 
more or less in place, but wired out of the circuit. I put the 
new electrolytics in a red heat-shrink sleeve, and then I 

added a 0.25-ampere slow-blow fuse as a safety valve on 
the power line. Of course, I installed a new power line 
with a polarized plug. This may sound like a good way to 
make the radio safe, but there is really no easy way to do 
that in the case of an ac-dc set. Use of a polarized plug as a 
direct replacement for the original power line and plug 
connects the chassis to the power neutral line when the 
radio is switched on, but guarantees that the user will get a 
shock from the chassis when the radio is shut off, because 
the original wiring scheme was to switch the side of the 
power line that goes to chassis. Therefore, when the switch 
is off (open-circuited), the chassis is tied to the HOT side 
of the power line, by way of the tube heater string. This 

(Continued on page 8) 
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(Continued from page 7) 
path will pass just enough current to start ventricular fibril-
lation. But let's not go there, either. 

_raw, 35Z5 

The only way to wire a hot-chassis ac-dc AA5 with 
a polarized plug shown here. Switch MUST be put 
in the "hot" line, not the chassis line (as in the 
original radio wiring). Fuse is mandatory. Although 
much more safe than the original "hot-chassis" 
radio, this method has drawbacks, one of which is 
that it will cause tripping of GFCI breakers, 

On the other hand, let's do talk about how better to do that 
power-line replacement. The use of the polarized plug is a 
good thing, but the on-off switch, built onto the volume 
control, must then be moved, electrically, to the HOT side 
of the power line, leaving the power line neutral (the wide 
contact in the plug) always connected to the chassis. Now, 
as long as the radio is plugged into a wall outlet that was 
wired after 1955 or so, the chassis will be connected to the 
power line neutral. In old old homes, where the wall re-
ceptacles were random-wired, and had no ground system, 
your new polarized plug should not be able to be plugged-
in at all, because the neutral contact is too wide for the wall 
-receptacle slots. In more modern homes, the only remain-
ing problem will be the tripping of GFCI breakers feeding 
receptacles that this radio is plugged into, because as soon 
as you touch the radio chassis, and you are grounded, the 
GFCI will probably trip. Oh well, no real harm done, but 
this is about the limit of what can be easily done with ac-dc 
sets along safety lines. Moving the power on-off switch to 
the hot side of the line means that a fuse is now absolutely 
necessary, on the hot side of the line, BEFORE reaching 
the switch. Reason is that those switches mounted on the 
backs of volume controls are not of the quality to which 
one would trust the integrity of one's home. And without 
a fuse a fire is almost certain if this 70-year-old switch falls 
apart internally. 

I had to re-mark the Rider schematics to reflect the octal 
tubes this radio uses. Rider had simply copied the sche-
matic for the Model 4608, which used loctals, with their 
different pinouts. On firing up the little set, I noticed the 
B+ in the IF and RF sections, as well as the output tube 
screen, all read rather low voltage (68V). The B+ filter 
resistor, called 2.2K û in the schematic, actually read 2.6K 
LI These voltages usually run at about 85-90 volts, so I 
shunted the defective 2.2-K resistor with another 2 K, 

bringing the B+ voltage up to standard, and getting a good 
strong -6 to -7 volts grid bias from the now-healthy 12SA7 
local oscillator. 

Then I went after the real restoration challenges, the cabi-
net and speaker. The cabinet was dirty and had a metal 
perforated grille whose holes were largely clogged with a 
heavy aluminum paint. I could see at the edge, that under 
the aluminum paint was a gold painted finish that had the 
faint remnants of a decorative pattern of lines and a crown 
(logo of Air King) in the center, so I stripped off the alumi-
num paint and re-painted the gold base coat. I planned to 
re-do the crown and line pattern when I got a good image 
of what it should look like. I planned to do this by using 
painter's masking tape cut to the right pattern, and used as 
a "resist." Meanwhile the plain shiny gold finish was done 
early. The rest of the cabinet work involved cleaning and 
bleaching out the dirt in the hairline on one side of the 

Details of how to make the right size circle of pa-
per for a cone speaker are on the web site. 

cabinet. It now looks good, needing only one more rub-
down with Novus polish. A couple days later I got an im-
age of the proper crown and lines Air King logo pattern, 
cut out the tape, and finished the grille. 

But the speaker! The old one had a torn, warped, and 
loose cone, but a good voice coil and a workable centering 
spider. Using red construction paper, which is soft and 
nicely non-resonant (very low Q), I made a circle some-
what larger than the speaker mounting circle. How much 
larger? There is a formula [ 1] for this, and it requires 
measurement of the original speaker cone diameter, the 

(Continued on page 9) 
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The restored Air King, complete with re-decorated grille. Here I used paRnter's masking tape cut into a 
stencil by hand. Those good at silk-screening could use that method, and make several grilles to trade. 

(Continued from page 8) 
voice coil diameter, and the cone depth. Another formula 
tells what size angular section (the "piece of pie") to re-
move from the circle to make it a cone rather than flat. 
Before cutting out the circle of this paper, I used a compass 
and dull pencil to draw the pleats in the cone, inside and 
outside. Then a ball-point pen and soft surface allowed 
hand-tracing these circles to force the paper into the 
pleated shape. I cut out the outer circle and the pie-cut to 
make the paper assume the cone shape, and added sixteen 
razor cuts in the edge to flatten the cone edge (outside the 
pleats) where it is cemented to the frame opening. In the 
assembly process, this frame connection was made first, 
using contact cement. Then the spider was centered with 
paper shims centering the voice coil, gluing the spider to 
the frame with contact cement. Finally the cone center 
was glued to the voice-coil, and a felt disc was added as a 
dust cover. 

When everything was cemented and dry, I reconnected the 
voice coil wires and retested the resonant frequency of the 
new speaker. The old one, with the torn and wrinkled 
cone, seemed to have a resonance at about 120 Hz, and the 

new one resonates at 140 Hz, which is close enough. 
Qualitatively, it sounds quite good. I only wish I had ac-
cess to a type of soft paper that is somewhat thinner than 
the construction paper I used for the speaker cone. 

The Plaskon cabinet had shown some signs of overheating 
in the past, so I glued some foil strips to the inside to re-
flect heat away from the cabinet walls and top. Back in the 
1930s they would have used asbestos panels cemented to 
the cabinet interior, but we also don't want to go there. 
Some of the gory details of my project are also docu-
mented, largely in pictures, on the Radiomuseum website 
(http://www.radiomuseum.orgiforum/ 
airking_air_king_4608a.htrnl?thread_id=222639#3) 

Maybe this radio will never be rare or valuable, but some 
future owner might like it, and will find the record of its 
restoration, which will be kept with the radio, a useful part 
of the history of the set. 
NN 
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1. In rummaging through a huge pile of 
photographs a few weeks ago I ran 
across a picture I took while visiting 
Mark Woolley and his very extensive 
Catalin radio collection in 1988 or 
1989. It is reproduced here, and a 
similar picture appeared in John Sideli's 
Catalin radio book published in 1990. 
A careful examination of the two 

pictures shows that the Patriot radios on the little 
shelves making up the star field in the flag are 
different in the two. This striking flag display was on 
Mark's living-room wall, and Sideli claims to have 
designed the display. Wonder where it is today? 

2. From 1924 onward through radio's "golden age," 
manufacturers had to adapt to a very seasonal demand 
for their products. From January through August very 
few radios were sold at retail, and department stores 
were loathe to carry large inventories during these 
months, because of the burdens of storage, damage, 
and obsolescence. Manufacturers who had shallow 
pockets could not carry their factories and workers 
during these long periods, and became seasonal 
employers picking up the less desirable (but available) 
workers only during the busy season, thereby gaining 
reputations as low-quality set-makers. But those who 
had confidence in what next-season's models-of-
choice would be could profitably use those spring-
summer months to calmly manufacture the next 
season's radios, storing finished radios or subassem-

blies in their warehouses until closer to the big selling 
season. 

Others, however, such as Atwater Kent and Philco 
(after 1929), instead, got into the basic hardware and 
component manufacture, to keep the factories busy 
during the off-season, then consumed all the hardware 
building radios during the big radio season. This 
practice kept employment steady, but earned the 
contempt of the small parts manufacturers throughout 
the country, who disliked the consequent reduction in 
their market size. It also earned the disdain of big 
radio manufacturer Powel Crosley, who was almost 
alone in championing the small businesses manufac-
turing components. 

/1 
Two candid snapshots of flea-market wares at RadioActivity 2010. On the left are some nice cathedrals 
and speakers, while on the right are a "selling fool," an International Kadette repwood midget, and a 
Crosley "pup," appearing to have a deForest tube installed. 
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BILL AND JOE SOMETHING TO TUNE (PART 3) 
BY WALTER LINDENBACH 

(Note from Walt's Wife: "If you have any questions about the stuff in this article, please, please feel free to send 

him a note and ask. He hasn't enough to do, and is being a nuisance. I'll make sure he answers you. His e-mail 
address is at the end of the article.) 

[Note from Editor: Walt was awarded MAARC's Editors' Award plaque at the June 11 RadioActivity banquet this 

year. If you write to him, give him a pat on the back while you're at it.] 

TRANSMISSION LINES INTO ANTENNAS 
Just before he had to leave last time, Joe thought Bill 

was kidding when he said that a transmission line could be 
turned into an antenna. 

"lnknow Bill, I just got a funny feeling in my leg as if 
it was being pulled!" 

"Well, tell your leg to settle down and pay attention. 
I'm not kidding! Now look at this. We're going to see how 
a transmission line can develop into an antenna where 
electrons get out of the transmission line and turn into pho-
tons -- or the other way around." 

Bill took a pad of paper, and began a sketch. He called 
it Figure 11. 

Figure 1: Transmission Line 

"This isn't a coaxial cable, it's called a balanced trans-
mission line -- like the brown ribbon lead-in for a TV an-
tenna. It's called 300-ohm twin-lead. 300 ohms is its char-
acteristic impedance -- the stuff we were talking about last 
time. 

"A transmission line is defmed as a device with at 
least two conductors for transmission of electrical energy. 
The energy is transmitted by current in the conductors 
and ¡or the electric and magnetic fields between and 
around the conductors." 

"Really? I can understand the energy being in the con-
ductors and in the fields, but do you really mean 'or' in the 
fields?" 

"Joe, this may be the original chicken-and-egg situa-
tion! The electric voltage produces an electrical field be-
tween the conductors; the electric current in the conductors 
produces magnetic fields in and around the conductors. All 
of these entities are so closely associated that it is impossi-
ble to say which causes which. There are theories that in-
clude the idea that once -- a few pico-pico seconds after 
the Big Bang, they were separate. 

"Once upon a time, I read an article that said all elec-
trical circuits could be described not with wires, but with 
the electric and magnetic fields, but that this is not done 

because it would be much more awkward. Still, if that 
statement is correct, you can see how closely electric volt-
age and electric fields, and electric current and magnetic 
fields, are associated. 

"Transmission lines are arranged so that very little 
energy 'gets away'. That is, almost all of the energy that 
goes in at one end can come out at the other. But the wires 
have resistance, which converts electrical power to heat. 
This kind of resistance is called 'ohmic' resistance as op-
posed to radiation resistance which is the stuff that we are 
going to meet next, and which is the whole reason to build 
antennas." 

12 

Figure 2: Transmission Line 

Conductors Spread 

Bill went on sketching. "In Figure 22, we see a trans-
mission line with the conductors diverging. This produces 
a number of effects, but the one we're interested in is that 
energy gets away! Another effect that we'll have to con-
sider with our antenna design is that the energy that does 

(Continued on page 12) 
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(Continued from page 11) 
not get away is reflected back to the source. That's over 
here." Bill pointed to the left end of the diagram where he 
had written "4,2". 

"You know what, Bill? I think we're talking about a 
transmitting antenna again." 

"You know what, Joe? You're both right and you're not 
right!" 

"Oh for Pete's sake! Are we going to get another dose 
of wild and woolly physics?" 

"Na, Na, Na, settle down! The reason is very simple: it 
is not possible to talk about a transmitting antenna without 
talking about a receiving antenna at the same time -- or 
vice versa." 

"Oh yeah? Here we go viceing and versing again. Do 
you mean that a receiving antenna has radiation resistance 
just like a transmitting antenna, but that the radiation resis-
tance does not radiate, it receives? It turns radio waves into 
electrical signals in the antenna itself?" 

"You got it, man! Right on the money." Bill picked up 
the paper pad again. "Now let's see what happens to our 
transmission line when it gets turned all the way into an 
antenna." And he drew what he called Figure 31• 

o 
113 o  

Figure 3: Transmission Line 
 Conductors •In Straight Line 

"Now, if this thing was being used as a transmitting 
antenna, the RF power from the transmitter would be ap-

plied at the terminals marked '4,3'. Some of it would be 
turned into radio waves -- yes, photons -- and go squirt-
ing off into space. 

"But no, we want a receiving antenna -- which is the 
same thing -- but now we can think of the radiation resis-
tance converting radio waves from a radio transmitter 
and transmitting antenna somewhere else into electric 
currents which appear at the same terminals, '43'. So we 
can connect our lead-in from there to the antenna con-
nection of our radio." 

IMPEDANCE -- CHARACTERISTIC AND OTH-
ERWISE 

"The very cat's meow!" Joe spouted gleefully, 
"Now, are you going to tell me about the '4,3' --er —` 1, 2, 
3' things that you put on the sketches?" 

"Will do. First, 'Z' stands for 'impedance'. Yup, 
we'd better talk about that stuff, because it's going to get 
really important before we're done. What do you know 
about impedance?" 

"Well, let's see. It's something like resistance, only 
different. Yes?" 

"Urn -- well yeah -- that's a start. Impedance is a 
combination of resistance and reactance -- all measured 
in ohms, which is convenient. 

"Now, there are two kinds of reactance: inductive 
reactance and capacitive reactance. Inductive reactance is 
produced by things that have -- logically -- inductance, 
things like coils, transformers, wires -- in fact, anything 
that conducts current. 

"Capacitive reactance is produced by things with --
again logically -- capacitance, and they are usually ca-
pacitors. But there's more to it than that: any two conduc-
tors with an insulator between them, produce capaci-
tance." 

"Uh-huh, now let's go at this from the other end. 
Inductors and capacitors have inductance and capaci-
tance which turns into inductive reactance and capacitive 
reactance, which are both parts of impedance, along with 
resistance. How's that?" Joe looked quite self-satisfied. 

"That's it." 
"Yes, but how does inductance and capacitance turn 

into reactance?" 
"Good," replied Bill, "I hoped you would ask that. 

In one word, the answer is: frequency. Now I was going 
to show you the equations that relate inductance, capaci-
tance, reactance, and frequency, but I suppose --" 

"Yes, yes, yes," Chuck yelped, "can we get on with 
the antenna without the math?" 

"Well, not entirely, but we'll skip the reactance equa-
tions for now." 

"Whoosh! That's a relief! What's next?" 
"Hang on. This is what you have to know. When an 

AC voltage is applied to an inductor, the inductive reac-
tance increases as the frequency increases. And capaci-
tive reactance is just the reverse: as frequency increases, 
capacitive reactance decreases. 

"Inductive reactance is exactly opposite to capaci-
(Continued on page 13) 
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(Continued from page 12) 
tive reactance. That means that they subtract one from the 
other. And, since one increases with frequency and the 
other decreases with frequency, it is possible to have a cir-
cuit where they exactly cancel each other, and there's noth-
ing left in the circuit but resistance. That's called reso-
nance. Isn't that neat?" 

"Well, I guess so, but what has that got to do with the 
'41,2,3' things on your sketches?" 

"Aha, well first, the little ` i' stands for input, and the 
'1, 2, 3' means that there are three different input imped-
ances because of the different spacing between the wires. 
In the first case -- Figure 1 -- the wires are parallel and 
almost no energy gets away. The wires have inductive re-
actance, capacitive reactance and, because the wires are 
not perfect conductors, ohmic resistance. 

"The dimensions of the wires, the spacing between 
them, and the insulating material is such that Zil is 300 
ohms. That means that, if you put a 300 ohm resistor at one 
end, you will 'see' 300 ohms at the other end, no matter the 
length of the transmission line or the frequency. But, as 
you found out with an ohmmeter, things are different with 
DC. First, if there is a 300 ohm resistor at the end of a 
short length of transmission line, the ohmmeter will read 
300 ohms. But if the 300 ohm resistor is at the end of a 
long piece of transmission line, the resistance will be 
higher because the wire in the cable has resistance too. 
And, if there is no resistor at the end of the transmission 
line and it is open, the ohmmeter will indicate an open 
circuit. 

"It is only with high-frequency current that a transmis-
sion line of any length with a characteristic impedance of 
300 ohms and a 300 ohm resistor connected at one end will 
appear to have a resistance of 300 ohms at the other end." 

"Now, in the second case -- Figure 2 -- the wires are 
diverging at some angle, and some of the RF energy that 

we put in at the 42 end -- if it's a transmitting antenna --
will turn into radio waves and go off into space. So, we 
have the same impedance components as in the Figure 1 
case plus one more -- radiation resistance. 

"The Figure 3 case is similar to the Figure 2 case but 
the radiation resistance component is larger. In other 
words, it's a lot more like an antenna and a lot less like a 
transmission line. 

"But before you get all excited about my talking about 
transmitting antennas when you're bent on a receiving an-
tenna, remember they work both ways. In the receiving 
case, what we call 'radiation resistance' is converting radio 
waves to electrical currents, and the terms '41,2,3' could 
now be called '41,2, 3' or output impedance, not input im-
pedance." 

"Sounds good." Joe reached for a piece of paper. "I 
have to draw this to understand it." 

"Uh huh, but have a glance at the clock first." 
"Oh sure." Joe made a face. "Gotta go. Okay, next 

time." 
"Yup. G'nite." 
"G'nite." 
* * * 

REFERENCES  
1: "Radio-Electronic Transmission Fundamentals", B. 

Whitfield Griffith, Jr., page 336, McGraw-Hill Book Com-
pany Inc., 1962. 

Walter Lindenbach can be reached at linden-
bachw@shaw.ca. If you have questions about the stuff Bill 
and Joe are talking about, send me a note. I will reply. 

Two snapshots taken of Old Equipment Contest entries at RadioActivity-2010. On the left is Robert Loz-
ier's completely restored Cleartone Model 60, winner of the Best Restoration ribbon, and on the right is 
part of Jim Wilson's Best-in-Show Loewe display, this part showing the rare speaker and two versions of 
the Loewe 0E333 receiver. 
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The Old Equipment Contest at RadioActivity-2010 
By Ed Lyon, OEC Grand Pooh-Bah 

W ITH a theme that some felt was unusual, at the 
least, the Old Equipment Contest at RadioAc-
tivity 2010 had categories of entries that went 

along with the theme. There were, of course, many of the 
standard categories, as well, and some members com-
plained that there were not enough of these timeless cate-
gories. The theme was "Radios Made by Someone Else," 
and this could include kit-built radios, where the brand 
name company and the actual builder were different enti-
ties. It also included the more familiar Silvertone, Airline, 
Knight, Goodrich, Air King, and many many other radio 
brands, built by background firms like Stewart Warner, 
Colonial, Detrola, and Noblitt-Sparks. The award-winning 
entries are listed here, and elsewhere in this article and 
issue are pictures of some of these fine pieces of crafts-
manship. 

Category 1, Pre- 1930 Sears Roebuck radios, brought 
out no entries, even though two Silvertone three-
dialers were seen in the flea market Friday morning. 
Category 2, Post- 1929 Sears Roebuck radios had sev-
eral entries, the best of which was Geoff Shearer's 
Silvertone 4663 tombstone set, followed by Steve 
Hansman's Model 1152 Repwood cathedral radio. 
Category 3, Montgomery-Ward radios, featured Gary 
Alley's superb Tri-City one-tube set, looking like new, 
as first prize winner, and Steve Hansman's 
"Enchanter" model Airline set in second place. 
Category 4, Lafayette and certain other brands, brough 
out one fine specimen, awarded first place, Robert 
Lozier's Lafayette EM-47, a rare set that was made to 
operate on either 6 V dc, or 120 V ac. 
Category 5, Colonial and Stewart Warner radios carry-
ing brands other than Sears, was too esoteric, it ap-
pears, and we had no entries there. 
Category 6, Radios for Spiegel, Gamble-Skogmo, etc., 
had an Air King entry by Bob Masterson that qualified 
for a red ribbon. 
Category 7 called for Goodrich, Goodyear, Truetone, 
and "other" brands, a sufficiently broad category that 
Jim Wilson's spectacular Loewe Radio display, featur-
ing three rare Loewe sets and a Loewe loudspeaker 
(plus a ton of supporting material and literature) easily 
captured first place, and Best In Show, to boot. Bruce 
Pellicot took second place with his Firestone 4A20, 
and Eric Stenberg got third place award with his re-
stored Truetone D1001. 
Categories 8 and 9, Heathkit receivers and transmit-
ters, were not represented, partly because several 
specimens in these categories were used to decorate 
the banquet room, and missed getting in the contest. 
Category 10, though, called for Heathkit audio gear, 
and Paul Farmer did a fine job of presenting both built 
and unbuilt Heathkits in the class, thereby capturing 
first place. 

Jim Wilson's Loewe display, Best-in-Show and 
Peoples' Choice winner. 

Category 11 was the first in the "standard" categories, 
passive receivers, to include crystal sets and the like, 
factory-built. First place went to Gary Alley for his 
rare Blairco 4, resembling the more plentiful Martian 
Little Gem, followed by a tie for second place be-
tween Geoff Bourne's unusual Ericsson and Jim Wil-
son's Spencer-Gareth, which looked like the much 
more familiar cast-iron radio bank. 
Category 12, pre- 1930 battery sets, had some beautiful 
entries, including Gary Alley's first-place Airphone 
Monodyne, Robert Lozier's second-place Multifone 
multi-valve radio, and Dan Sohn's third-place AK-9C 
breadboard. 
Category 14, European radios, featured Rod Matzko's 
first-place Oceanic Surcouf from France, Steve Hans-
man's second-place UNDA (from Italy), and Geoff 
Shearer's third-place Philips 523. 
In Category 15, Asian Rim radios, Jon Hall was 
awarded a second place ribbon for his Continental 
from Japan. 
It's hard to believe that we didn't get an entry for 
Category 16, Canadian radios, but it happened. In 
Category 17, Loudspeakers, though, we had a good 
showing. Jim Wilson's Chau-fone and Buford Chide-
ster's Fitch Double-cone tied for first award, second 
place went to Paul Farmer for his Tower Pirate Ship 
cast-iron cone-speaker, and third place went to Geoff 
Shearer for his little celluloid speaker. 
Category 18 was for pocket-sized transistor radios, 
and Paul Fanner graced the show with his very rare 
Sony TR-55, a specimen that also warranted the 
judges' Historical Merit Award, for marking a real 
turning point in radio design and manufacture. Jon 
Hall's Pepsi Vending Machine novelty radio won sec-

(Continued on page 15) 
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Classified Ads 
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. 

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 come visit us on the web at 
http://www.oldradiodoc.com or 
stop by... when in the New England 

area. 

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 

Radio Repair Guidance: Young 
member seeks mentor in his first 
restoration projects, a Philco 42-
380 and Zenith 5-R-135. A 
professional engineer largely self-
taught in vintage radios, I'm 
completing cabinet restoration and 
would welcome friendly guidance 
in repairing the chassis. Please 
invest in the future of the hobby by 
passing your knowledge onto the 
next generation. Lee Edgar, (703) 
971-2190, ledgar@qac.org. 

Wanted: Vintage audio/hi-fi 
equipment: amplifiers, tuners, 
speakers, audio tubes, parts 
catalogs, brochures, literature, etc. 
Electronic estates wanted. Highest 
prices paid. Trades possible. See 
large ads in March-June Radio 
Age for details. Alan Feinstein, 
Cell: 240-478-1100, home: 410-
740-5222. 

For Sale: 1928 Majestic Model 
72 with manual. Chassis restored, 
plays well. Cabinet in good 
condition, type with doors. 
$150.00, pick up only. Can send 
email pictures. Alvin Heckard, 
165 Orchard Grove Ave., 
Lewistown, PA 17044. 
aheckard@verizon.net 

(Continued from page 14) 
ond place, and Rod Matzko won third with his Chan-
nel Master trio of pocket radios. 
Category 19 was for transistor table-top sets, and first 
place went to Rod Matzko for the rest of the Channel 
Master story, his display of six beautiful Channel Mas-
ters. 
Category 20 was for homebrew sets, and Bob 
Masterson won first place for his attractive folk-art-
decorated cabinet radio built around an Emerson, or 
was it Philco? 
Category 21 was called "Lazarus Special," and was 
intended to feature a set that someone had brought 
back from utter ruination, and Robert Lozier got the 
award for his Cleartone Model 60. This entry also 
won the judges' Best Restoration Award. 

After the Friday evening banquet, the Old Equipment Con-
test room was reopened for a tour of the exhibits by the 
banqueteers, and further voting for Peoples Choice. The 

result was that Jim Wilson's Loewe display won that rib-
bon, too. Jim might have needed help carrying all those 
ribbons back to Virginia Beach, but he managed, somehow. 

Congratula-
tions to all 
who partici-
pated, and to 
the assisting 
judges, 
Robert Loz-
ier and Ray 
Thompson, 
for the won-
derful effort 
by all. 
NNNN 
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Mid-Atlantic Antique Radio Club 
c/o Paul R. Farmer 

P.O. Box 352 

Washington, VA 22747-0352 

Sun., July 18 

Sun., Aug. 15 

Sun., Sept. 19 

Sun., Oct. 17 

Sun., Nov. 21 

Presort Standard 
US Postage Paid 
Permit 1502 
Merrifield, VA 

I 
2012-11 *******AUTO**SCH 3-DIGIT 210 
Bruce Shetrone 
969 Shore Acres Rd 
Arnold, MD 21012-1724 

AlZG 1Jcir CA/tentri 
MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Elections this meeting! Presentation: TBD 

RadioFallFest 2010, MAARC's annual fall radio meet 
extraordinaire. Huge fleamarket—old radios, ham gear, 
electronic test equipment, you name it, opens at 7:00! Also 
huge auction, combining regular radios, ham gear, etc., and 
special estate items. Food served by Boy Scouts of America. 
At the Davidsonville Family Recreation Center—map and 
directions on page 2. 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. 

(For full hamfest calendar, refer to ARRL web-pages.) 
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