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CROSLEY EVERYMAN'S RADIO ... AND 
MUCH MORE 
BY ED LYON 

LEGEND has it that in 1921, Powel Crosley III, the 
nine-year-old son of Cincinnati entrepreneur 

Powel Crosley Jr (naturally!) wanted to listen to the 
new rage- broadcasting of news and music — which 
required a radio. So Dad went to the local radio 
dealer and came back outraged at the high prices, but 
with a "how-to-build-one book" under his arm, 
instead. He was surprised how easy it all was, so he 
began building simple crystal-
detector radios given the 
brand-name Harko, and 
making him a nice profit at 
$20 apiece. Later, these 
radios would sell for $9, still 
earning a profit. 

Soon Crosley was building a 
simple amplifier (called the 
RFTA) for the Harko but 
found that a one-tube radio's 
performance was really poor 
unless he let it regenerate, 
and there were several simple 
circuits that would allow 

regeneration, vastly improving sensitivity and 
selectivity. Problem was that regeneration circuits 
also attracted the attention of Westinghouse lawyers 
who were looking out for the sanctity of the 
Armstrong regeneration patent. By 1922, 
Westinghouse was being assisted in this police 
activity by RCA, with whom Westinghouse had 
joined as part of the "radio group." But a small 
company called Precision Instrument Co. had an 

Armstrong license, and was 
struggling to get a one-tube 
regenerative set to market, so 
Powel bought the company in 
1923 and began making the 
radio that Precision had 
started. Very soon, Crosley 
was the largest radio 
manufacturer in the country, 
and Powel's aim was to bring 
a very simple, affordable 
radio into every home, sort of 
like Henry Ford's ideas about 
the Model T automobile. 

(Continued on page 3) 
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A BOUT 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 1.7 miles to the 
Rec. Center on your left. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page 1) 

By 1924, Crosley had the Pup and Models 50 and 51 
radios on dealers' shelves, and had a Model 50A two-
stage amplifier available as well. The Model 50 was 
very much like the earlier Precision (Ace) Model V. 
but was able to sport the Crosley logo and the claim to 
the rights to the Armstrong patent. The 51 had an 
amplifier stage added. And Powel thought that the 
sale of receivers required that there be a good 
broadcast transmitter nearby, so he bought WLW in 
Cincinnati, and by 1928 had rebuilt it at a full 50 
kilowatts power level, using the latest technology, 
very large water-cooled tubes. 

By 1932, he would get RCA, Westinghouse, and GE 
to collaborate in boosting the power level to 500 kW, 
making WLW the most powerful station in America. 
At first, operating on an experimental Federal Radio 
Commission permit, the station was called W8X0, but 

Grosley's nascot, Bonze, who predated RCA's as-
sociation with Nipper by nearly a decade, with a 
pair of Cincinnati-made headphones. 

The drawing of the IcyBall refrigeration device that 
adorned the patents for the thing. The left-hand 
ball became frigid after the ammonia had been con-
densed there by heating the right-hand ball. 

Crosley gradually assumed the WLW identity for the 
high-powered transmitter. Such power levels in 
broadcasting would not be exceeded until the biggest 
border blaster, XERA, was outfitted by Dr. John 
Brinkley by Jim Weldon's 500 kW Doherty 
transmitter (1 megawatt effective power) in 1935. In 
the meantime, Crosley bought the Cincinnati Reds 
baseball team, from a bankrupt condition, and put 
them in a modern stadium that he illuminated, in 
1935, for night games, and immediately started 
broadcasting all their games. The Reds' night-game 
play-by-play broadcasts could truly be heard all over 
the country. 

But Powel Crosley had always wanted to build 
automobiles (and that was his original vocation, too, 
back in 1906 or thereabouts). He thought that the 
public wanted a cheap car, like his cheap radio, that 
was adequate for the task at hand, but not luxurious. 
He was chagrined at the direction that American cars 
were moving, design-wise. Henry's Model T sales 
began dropping off during the mid- 1920s, and by 
1927 the last of these faithful (but very basic) cars 
was being made, and was being replaced by the 
Model A, a much heavier car that was far more 
"standard" in design than the Model T. The idea of 
building a really inexpensive, but adequate, car 
nagged at Crosley for years, but other more feasible 
home improvements were to take center stage in his 
world. 

It is often said that Powel Crosley wanted to do more 
for the American home than just make radios 

(Continued on page 4) 
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(Continued from page 3) 
available cheaply, but whether this was altruistic 
thinking, or just another avenue for profitability 
remains a question. He knew the problems of farmers 
and small-town residents who did not yet have electric 
service in the mid- 1920s, and how they must have to 
struggle to keep foods safe from spoilage in warm 
weather, how they are home-bound without private 
transportation, and how they had to get by in the dark, 
with no electric lights. His radios for these people 
were specially designed to be easy on battery wear, or 
could use wind-generator charged or engine-
generator-charged batteries, and these setups were not 
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The Crosley IcyBall could be operated for about 
two cents' worth of gas ( heat) per day, and on 
farms, by a few sticks of kindling wood in the 
kitchen stove. 

cheap or maintenance-free. They had a tougher life, 
in general, than their city cousins, and they were 
anxious to improve their lives if such were affordable, 
and Powel wanted to do something about it. 

In 1927, a Canadian named Forbes invented a passive 
refrigeration system that consisted of two hollow balls 
interconnected by a metal pipe. The inside was filled 
with a water-ammonia mixture, and could be used to 
cool foods that were stored in an insulated box that 

could also accommodate one of the balls. The unit 
was used like this: first, one of the balls, called the 
"hot" ball, was tilted downward to get all the water 
and ammonia mixture down into that ball, and it was 
then heated in a gas or kerosene fired burner, with the 
other ball (the "cold" ball) immersed in a water-filled 
pail; When the pail of water got quite hot, caused by 
the ammonia boiling out of the "hot" ball and 
recondensing in the "cold" ball, the unit was removed 
from the burner and the cold ball was placed inside 
the insulated box (the refrigerator); the ammonia 
liquid in the "cold" ball immediately began to 
evaporate and re-dissolve in the water in the "hot" 
ball, thus chilling the "cold" ball to temperatures 
around - 10 degrees F. The "cold" ball thus replaced 
the usual block of ice that had heretofore been used to 
chill the refrigerator, and would stay quite cold for 
anywhere from 24 to 60 hours, depending on the 
surroundings and the amount of food in the box. Here 
was a refrigerator that needed no electricity, and 
operated on gas or kerosene, and was cheap. Crosley 
bought the rights to this invention, called the Icyball, 
and improved it, getting a second patent on the device, 
and made them by the thousands. Only when 
Electrolux Servel came out with their gas-fired or 
kerosene-fired refrigerator of about 1937 did the 
Icyball lose its share of the refrigerator market in rural 
America. 

When the Great Depression hit in late 1929, none of 
the manufacturers of cars, radios, or appliances 
seemed to take heed, and the prices of these items 
stayed quite high, as sales dropped abruptly. The 
economic disaster hit Crosley as well, but Powel 
immediately dropped prices of his radios, trimming 
profits to the bone, and further taking away frills and 
unnecessary capabilities in the sets. The idea of 
producing a cheap car returned constantly, but he saw 
the glut of unsold cars on the dealers' lots, and 
thought better of trying to develop a new car concept 
when most Americans were forced to do without a car 
of any kind, and development capital was in short 
supply. 

But Powel Crosley had not forgotten the gainfully 
employed and wealthy classes of Americans, either. 
Crosley made household appliances of many types for 
them, including modern electric refrigerators that had 
shelves in the door (the Crosley "Shelvador") to 
accommodate such things as milk bottles for the 
housewife, and refrigerators that had Crosley radios 
built into their fronts. Finally in 1939 he produced his 
dream, a car anyone could afford. It used a 

(Continued on page 5) 
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(Continued from page 4) 
commercial Waukesha two-cylinder engine, available 
in any large hardware store or farm supply house, and 
it could transport two people at about 30-35 miles per 
hour. Good news was that it cost the buyer only $250 
or so. Within two years, its engine had grown up, its 
size had increased a bit, and the price was up in the 
$400-$600 range, still the lowest-price car on the 
street. 

The war intervened, and Crosley did his bit for the 
war effort, being one of the key manufacturers of the 
proximity fuze, of many radio and radar items, and 
developer of a new type gasoline engine for the Navy, 
based entirely on the engine Powel had been planning 
to put in his cars for 1942 and onward. This was a 
four-cylinder engine that used a sheet-metal block and 
cylinder head, and had an overhead camshaft, 
something not seen in any but fancy European hand-
built cars. Actually, Crosley had bought into the 
engine design, by acquiring the California company 
that was trying to develop it. He made many of these 
engines for Navy boats and drone aircraft, 
applications where engine lifetime was not critical. 

After the war, Crosley's first car model used the sheet-
metal engine, and soon got the company in big trouble 
with internal corrosion of the sheet-steel plus copper 
alloy that comprised the cooling jacket of the engine. 
The result was pinholes in the cylinders and dealer/ 
serviceman complaints. The problems were worked 
out gradually over the next few years, but the 
reputation was cast in concrete, and sales fell off until 
Crosley bailed out of the car business by 1950 or 
1951. During the postwar period, his car prices grew 
higher, and the cars got larger and faster, just to 
compete with the rest of the car world. 

Crosley had been early to get into television, too. He 
was making TV sets as early as 1939, and was quick 
to re-start the business of television receiver 
manufacture as soon as the war ended, always aiming 

for the low-end price 
range, for sets that 
performed about as well 
as any of the period, 
which was so-so 
(remember those danged 
touchy horizontal and 
vertical hold controls). 
Crosley was early to 
make an ac-dc-powered 
TV chassis that was 
vertical and surrounded 
the picture-tube neck, a 
simple design that helped 
cool the tubes and other 
components, and kept 
wiring cables short. 

Yes, Crosley did it all — 
from radio receivers and 
monster transmitters, to 
household appliances, 
automobiles, and 
airplanes... airplanes? 
Yes, Powel even made a 
small "every-man's" 
airplane, copying a 
French design for a one-man plane — something we 
might call an ultra-light these days. But if he was 
after a plane anyone could fly, with a half-hour of 
training, he was upstaged by our own little Riverdale, 
Maryland home-grown airplane, invented by Fred 
Weick — the Ercoupe. 
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With the RadioActivity-2008 theme being Crosley, we 
plan an old equipment contest that will have 
categories covering some of Crosley's unusual 
products—not just radios. But the main theme is, as 
always, radio. And Crosley had much to do with the 
growth of radio in the home throughout the golden 
age of radio. So get out those Crosleys and shine 
them up for the big June event. •••• 

FOR THE RECORD 

The July 2007 meeting of the Mid-Atlantic Antique Radio Club was held at the Davidsonville Recreation 
Center on 15 July. Approximately 48 members were present, to see another chapter in the video series on 
restoration, this time regarding cabinets. Brian Belanger auctioned a good lot of pieces from RHS and con-
signors, netting about $200 for the club, in round numbers. 

The August meeting was held at the same location on the 19th of August, and for some reason, capacitor sales 
zoomed upward to nearly $ 100 for the month (somebody is fixin' up!). Considerable planning for the Octo-
ber 21st Radio FallFest, a huge antique radio and ham equipment meet, was accomplished. 
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LANSING RADIO EXTRAVAGANZA 

STILL THE BEST 

BY PAUL R. FARMER 

ICHIGAN Antique Radio Club's July Lansing 
Meet is not quite the huge blowout that it was 

when it peaked just two years ago, but it is still the 
vintage radio meet that most deserves to be called 
Extravaganza. MARC's Lansing meet had been the 
one meet (besides the twice-a-year DVHRC Kutz-
town meet) that was consistently growing attendance 
year over year. Still, at 247 occupied flea market 
spaces at 10 AM on the first morning, it dwarfs all 
other radio meets. 

In contrast, the once-giant AWA Rochester conference 
last August (2006) drew just 96 filled flea market 
spaces at 11 AM of the first flea-marketing day. (At 
press time it was too soon to report 2007 Rochester 
results.) ARCI's August 2007 Chicago RadioFest did 
better with 180 occupied flea market spaces at 9:30 
AM of the main flea marketing day.' Our own Mid-
Atlantic Antique Radio Club's (MAARC) RadioAc-
tivity 2007 was on the rise again for the first time in 
several years, with 110 flea market spaces operating 
at 9:30 AM on the first morning this June. This was a 
moderate increase from the year before, an accom-
plishment we should be proud of, and which we 
should work to build upon. 

Of significance, the Lansing flea market did not ex-
haust itself in just a few hours, but kept its energy 
right through until almost 4 PM. And on Day Two it 
was off and running again with vigor, even though 
rain was approaching and before long, dampened 
things considerably. The MARC organization contin-
ues to get the word out to the general public, so once 
again "civilians" were in evidence and the selling was 
very good. 

Lansing is a ' 30s, '40s, and ' 50s meet, but it is still 
large enough to sport something significant from all 
radio eras and related fields, from '20s battery sets to 
'60s transistors, from broadcast radio to TV to ham 
gear to fine tube audio. 

At 30 minutes before the official flea market start and 
forgetting the time, I snagged my first find, the some-

what elusive 1954 Sparton "Easy-Goer" (no model 
number, Figure 1) in ivory polystyrene, un-cracked 
and only $80, a good price. I did get busted by the 
flea market police, however. The plastic for this set 
is a little closer to the look of plaskon than later 
polystyrenes, and the cabinet has an appealing aes-
thetic simplicity that in addition to its scarcity 
(especially undamaged) separates it from the vast 
majority of late plastic radios. Last year at Lansing I 
found the red version of this set, but in that color it 
set me back $300. The remaining color examples, 
black and green, still elude me, but if there is a hot 
spot for these sets, it is Michigan, home to Sparton. 

Figure 1. Sparton Easy-Goer. Simplicity, small 
scale, the right proportions, scarcity, great colors, 
and just a touch of 1950s jet-age design give this 
series of Spartons all the right stuff for serious 
plastic radio collectors. And no damage! What 
could be better? 

Next I found a very well-preserved example of the 
small, cloth-covered, ivory plastic-trimmed General 
Television Model 47 (Figure 2), a relative of the 
plastic Models A and 9A5. The Model A in black 
bakelite with various trim colors and secondary 
brands is a favorite of mine. The cloth version set 
me back $85. 

For years I have been finding exceptional transistor 
(Continued on page 7) 
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(Continued from page 6) 
radios at the Michigan meet, largely due to two or 
three sellers who spin-off some fabulous sets from 
their personal collections. Two of these vendors 
brought many examples this year, and the competi-
tion for them was lower due to the absence of several 
of the usual high-end transistor collectors this time 
around. But unfortunately, I could only find two sets 
among their offerings that interested me; a Joni 7, 7-
transistor set (in box, Figure 3) and a 2-transistor 
Harpers Boys Radio (Figure 4), both of Japanese 
manufacture. The fun part is that both of these sets 
are orange, a very scarce and desirable color for early 
transistor radios. The tab was $ 150 each, steep for the 
Boys Radio, considering that it has a hairline in the 
grille even though the set is otherwise exceptionally 
nice. 

Figure 3. Joni 7, Model TRN-7J. Orange and un-
damaged. No other explanation required. 

Figure 2. General Television Model 47. Condition, 
condition, condition — so important in these cloth-
covered, faux leather sets! This one is in perfect 
shape, has great plastic trim, and is a relative of a 
line of General Television plastic sets. So, another 
must have for the plastics collector! 

My final purchase on Day One was a very well-
preserved Silvertone Model 4212 (Figure 5), a little 
portable in faux-leather plastic and with an interest-
ing fine leather carry case. $30 was a lot for this very 
small and pedestrian tube set that no one else was in 
danger of buying, but the condition is great and best 
of all, the little battery set is a hybrid of sorts, utiliz-
ing two miniature and two sub-miniature (the Ray-
theon type) tubes. 

Selling on Day One was terrific. Although I brought 
two cases of transistor radios including a dozen Re-
gency TR-1 family sets priced from $285 to $950, 
unlike recent years, we only sold two transistor ra-
dios. But we did sell one scarcer model Catalin, a 

high-end bakelite midget set, other odds and ends, 
and a number of collector books, mainly several cop-
ies of the new Radiola book by Eric Weenas. All in 
all, we nearly equaled our best selling day ever, any-
where. Considering that without our van we travel to 
Michigan with only about one third of our usual in-
ventory, this demonstrates the buying aggressiveness 
at Lansing. 

*4». amegunione ounommuluin 
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Figure 4. Harpers Boys Radio. Orange again. A little 
hairline in the grille, but when it's a set you have 
never seen before in this color, you have to relax 
your standards a bit! 

On Day Two, I essentially declined to display sets for 
sale due to the fast-approaching storm that arrived 
before mid-morning. But I did make one more flea 

(Continued on page 8) 
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(Continued from page 7) 

market purchase, an Algonquin ship speaker (Figure 
6) in cast iron with the faded original colors still 
adhering and a very nice mottled patina, perfect 
cone previously replaced by Buford Chidester, and 
good driver — a good price at $385. 

Figure 5. Silvertone Model 4212. Hard to under-
stand why anyone would buy this set, but I am 
partial to hybrids and this is a hybrid of sorts: 
two miniature and two subminiature tubes. This 
is a 1955 set that had to compete with transistor 
portables, transistor-tube hybrids, and complete 
sub-miniature tube sets, not mention the tradi-
tional all-miniature tube portables. 

We stayed for the entire auction this year so I could 
purchase a perfect NOS Astatic JT-30-C microphone 
(Figure 7) for $85 right at the end. Along the way I 
also captured a 1920s wood panel two-dialer by 
Hartman (Figure 8) that uses four 99s.2 I was proba-
bly nuts to buy it (sans tubes and cabinet) at $ 105, 
but it is an unusual set by a small Ohio maker. The 
set's serial number is 41. On the downside, one of 
the two very unusual lever-type tuning "knobs" is 
missing. If any reader can supply the correct control 
lever, I would be very grateful. 

Auctioneer Richard Estes brought 100 lots with him 
from an Estes Auctions consigner. This lengthened 
the auction and added some interesting items. Once 
again there were many consoles offered, especially 

Zeniths but also a variety of nice early consoles. 

As is too often the case, I only found the time to at-
tend one of the several seminar programs. The talk on 
the ubiquitous (but important for audio) 6SN7, its 
history, applications, and sonic qualities was excep-
tionally interesting and well-presented by Mike Dale. 

• 

Figure 6. Algonquin Ship Speaker. A stunning 
example. My resistance to becoming a cone 
speaker collector continues to weaken. I am 
afraid to visit Buford's for fear that resistance 

will completely collapse. 

Because we traveled to Lansing in our little 44-MPG 
diesel VW Jetta wagon, I only brought one item for 
the old equipment contest - my very early Acopian 
Solar Radio with box and all the documentation that 
won a blue ribbon at RadioActivity 2007. The display 
took first in the transistor radio category at Lansing as 
well. The Lansing contest, which has been so huge for 
a number of years, was, like the flea market, off a bit 
this year. Nevertheless it was still a large and well-
competed contest. I always enjoy seeing sets I am 
unfamiliar with and the occasional museum-quality 
restoration. A polished-up and restored, playing 
Muntz Television was one of many treats this year. 

By the way, Dan Gutowski, who runs the Extrava-
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(Continued from page 8) 

ganza old equipment contest, demonstrated a fine 
singing voice in the evening entertainment program 
with his talented guitar and song rendition of Folsom 
Prison Blues. 

Figure 7. Astatic JT-30-C Ceramic Microphone. It's 
hard to top new-in-box new-old-stock! 

Unless you are a 1920s radio collector, my advice is 
the same as last year: If there is just one meet that 
you can attend beyond RadioActivity, it should be 
MARC's Lansing Michigan Radio Extravaganza! 

End Notes: 
1. Thanks to Greg Hunolt for counting and reporting the 
ARC1 flea marketing results. All other counts reported here 
are by the author. 

2. Greg Hunolt's Battery Set Compendium, 2007 version, 
is the most complete reference for this set. 

Paul Farmer collects early Japanese and American tran-
sistor radios, colorful plastic radios of all kinds, mint Na-
tional communications receivers, a few early battery sets 
and cone speakers, consumer hi-fi equipment from the 
1950s and 60s, and a wide range of rare and obscure ra-
dios. His definitive article on the development and collect-
ing of the worlds' first transistor radio, the Regency 77?- 1, 
appeared as the lead article in AWA Review 17. Paul is 
also MAARCs' Membership Officer and former Vice Presi-
dent. He is a past ARCI member, current member of MARC 
and CC-AWA, and LIFE member of MAARC and AWA_ His 
contact information can be found on page 2 of this issue. 
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Figure 8. Hartman, probably Model 10-B or -C 
frcm 1924. This collector needs help from some-
one with the correct missing control lever. ( It's 
just like the one on the right in this photograph.) 

A Modern-Day IcyBall Device—The 
Thermal Pile 
By Ed Lyon 

The Crosley IcyBall passive refrigerator (see page 1 
story) was the inspiration for a modem device called 
the thermal pile. Ever wonder how they support large 
buildings, radio towers, bridge abutments, and pipe-
lines in the Arctic? Well, way up north in true perma-
frost, foundations are dug deep into the permanently 
frozen subsoil and are frozen firmly in place, then 
well insulated to keep them from thawing. 

But in the regions just north of Anchorage, the perma-
frost is not really permanent, but seasonal, and its 
temperature never gets below about 28 degrees F. So, 
foundations there tend to sink or float or do other bad 
things, over time. Enter the IcyBall concept in the 
form of a piling. The piling is a sealed heavy steel 
tube, filled with carbon dioxide under pressure. It is 
sunk into the semi-permafrost, with one end protrud-
ing from the ground, like a fence post. In the bitter 
cold of winter, the CO2 in the portion above ground 
condenses to a liquid, dripping down inside the tube 
to the bottom, where it's relatively warm (28°F). 
There it evaporates, chilling the tube and its semi-
permafrost surroundings. This super-freezing of the 
deep layer continues all winter, and when the outside 
air temperature rises in spring, the process simply 
quits. The piles acts like "coldness diodes," taking 
heat out of the permafrost any time it is colder outside 
than in the depths. They are then used as supporting 
posts or pilings. Rows of such piles carry the Alaskan 
pipeline from Fairbanks to Valdez, for example. 
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GRAB a Ticonderoga #2 pencil and 
draw a streak across a sheet of 

paper. What does the streak have to do 
with radio and radio history? Well, for 
one thing, that's how they used to 
make grid leak resistors. The streaks 
eventually became mechanized and 
written on stable materials, and 
resistors finally got to be at least 

somewhat controlled in resistance and power-
handling capacity. Now, fast-forward to the present. 
There's a new science in electronics that has its basis 
in the residue on the paper after a Ticonderoga stroke. 
That basis is graphene, the ultra-thin shards of 
graphite that are wiped from the pencil "lead" to the 
paper. Not much of the graphite streak is graphene; 
only the very thinnest coatings of the carbon atoms. 
Graphene is truly a two-dimensional substance, 
having essentially zero thickness — well, it is one 
atom thick. 

Graphene films are identical to unrolled carbon 
nanotubes. In the sheet form, graphene has been used 
to study the molecular forces involved in bending or 
crumpling of such one-molecule-thick sheets of 
material. And, along with these studies of the 
substance as an example of what it is like to be in 
"Flatland," graphene has just been discovered to be 
relatively easily formed into field-effect transistors, 
two-dimensional devices that can achieve transfers of 
electrons in less than 0.0001 nanosecond. Are 
graphene-based (rather than silicon-based) 1000 GHz 
data processors not far off? 

IEE deForest is probably best known for having 
"invented" the triode electron tube. It is not a 

requirement that the inventor understand how his 
invention works; otherwise he would be an unknown 
today. But many early electron tube makers in those 
early days shared his ignorance of the way to make a 
good vacuum electron tube, since they persisted in 
building gassy tubes. The famous British Round 
valve, developed by Henry Round, actually had a 
small tubulation at the top, coupled to the interior 
"vacuum." In this tubulation was a wad of asbestos 
that had been soaked in argon and nitrogen gases 
before the tube was pumped down in manufacture. 
When the tube seemed to have lost some of its 
sensitivity as a detector, the tubulation was heated by 
a small alcohol flame and blow-pipe, and some of the 

adsorbed gases would be released to "re-gassify" the 
tube. Round seemed to like detectors to be on the 
verge of the "deadly blue haze," the breakdown of 
the gases in the tube to full ionization by the applied 
anode voltage. While this made for a very sensitive 
detector, it was unstable in the presence of too high 
a B+ voltage or a strong signal level. Only after the 
First World War's "infringer's amnesty" was 
granted by the US Government did the real 
laboratories, like Bell Labs and GE's Schenectady 
operation take seriously the job of really pumping 
down the tubes and devising degassing methods that 
resulted in reliable, reproducible triodes. They 
could do this because the amnesty rule kept them 
safe from lawsuit by deForest and Fleming. 

THE first radio station to be frequency-
controlled by a quartz crystal in a temperature-

controlled oven was WEAF, the AT&T outlet in 
New York, in 1926, just before the station was sold 
to RCA to become an NBC station. After the rest of 
the broadcast world saw the frequency stability 
WEAF enjoyed, there was a stampede for quartz 
crystal control, and several crystal manufacturers 
had to come into existence to handle the business. 
The hams were quick to see the advantages of 
crystal control, and in fact, they had a lead on the 
broadcasters in this area, having been tipped off by 
early experimenters in the art, including the Naval 
Research Laboratory. So the quartz crystal 
business, attuned to transmitter operators only, 
struggled as a small enterprise, by any accounting. 
When World War 2 began, a few military orders for 
crystal units to equip vehicular and aircraft radios 
came along to boost the business, and then the Army 
issued its carefully planned order for millions of 
crystal units for its tank, back-pack, and aircraft 
radios. The order was planned to the extent that 
manufacturers of crystal blanks were first 
encouraged, then created, or expanded, if necessary, 
and then paid handsomely to produce crystals. 

The Army was careful not to order quartz units by 
specifying final operating characteristics, because 
they knew that the crystal-grinding operation was an 
art, not a science, and that it might take a fledgling 
crystal-maker years to learn how to make units that 
met the operating specs. And they didn't have 
years, they had weeks and perhaps months, maybe, 
depending on the enemy. So the Army issued 
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(Continued from page 10) 
detailed manufacturing process instructions, learned 
from the few old-timer quartz grinders who were still 
grinding away, making maybe 10 or 20 units a day. 
But the manufacturers surprised everyone with their 
inventiveness and zeal, and soon were turning out 
many thousands of crystal units per day, all meeting 
specs. 

Then, in Northern Africa, and in the South Pacific, 
came rumblings of trouble. Crystals were quitting, 
cold, often drifting upward in frequency before 
dropping in sensitivity, and then failing utterly. The 
Army Signal Corps Labs at Camp Vail (Ft. 
Monmouth) treated the problem reports academically, 
putting researchers to work studying the various 
reports, until a stern order from General Eaker, 8th Air 
Force commander, arrived telling them to "...FIND 
PROBLEM. SOLVE SAME." This was because his 
close-support aircraft could no longer talk to the 
troops they were supporting, and friendly fire was the 
result. 

Then, in a flurry of activity, the labs found not one, 
but a succession of problems. First, the Bakelite 
crystal holders were outgassing traces of 
formaldehyde, which resolved itself into ammonia in 
the desert or jungle heat, and attacked the brass 
crystal clamps. So brass was eliminated in the 
manufacturing process, by decree, and the Army fully 
expected the manufacturers to cry "Foul!" and 
demand payment for the changes in their processes, 
but nobody squawked, and brass went away in the 
crystal holders. But a more insidious problem was 
then found. 

The grinding process, carefully spelled out in minute 
detail by the Army, apparently left behind 
microscopic quartz dust that continued to chip at the 
crystal faces because of the points of pressure the 
chips exerted, raising the frequency and then 
weakening the crystal output through the damping 
effect of the dust, until it died. The processing was 
revised, to include more soap-and-water scrubs 
before final assembly, but the problem persisted. 
Then one of the manufacturers discovered that an 
acid etching process, rather than a final abrasive 
lapping, resulted in better frequency control and no 
residue at all. The Army jumped on it, now certain 
that the manufacturers under contract would surely 
howl and demand more payment for this 
revolutionary change in their processes, but they 
didn't complain. Instead, they implemented the new 

etching process and improved production rates in 
doing so, thereby making more money. As soon as 
the new etched units began arriving at Army 
stockrooms, in 1943-44, old units were destroyed, 
sometimes by the thousands at a batch. [Perhaps 
those collectors who buy surplus gear should be 
careful of crystals manufactured between 1941 and 
1943, as these were the years of the crystal sickness.] 

Ironically, RCA later revealed a 1941 company 
confidential memo from their Princeton lab that 
reported on these same consequences of abrasive 
lapping of the crystal blanks, and the advantages of 
hydrofluoric acid etching, which memo, if it had been 
disclosed immediately, would have obviated the 
crystal failure episode altogether. But then we would 
have had no story to tell. 

QST Oscillating Crystals 
REDUCED PRICES EFFECTIVE APRIL 
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SCIENTIFIC RADIO SERVICE 
"THE CRYSTAL SPECIALISTS" 

P. 0. Ron Mr Dept. P-12 Mount Rainier, Meryland 

Some of the earliest advertisements for quartz 
crystals appeared in QST Magazine in 1930. This 
one was for a Mount Rainier (Maryland) crystal-
grinding service, very likely a couple of 
gentlemen who had a day job at Naval Research 
Laboratory, where quartz crystal grinding had its  
upbringing. 

The great fear that ran through the armed services in 
the war was that Germany might succeed in cutting 
off the supply of radio-grade quartz that all came 
from Brazil. Several ships that had cargoes 
containing quartz were, in fact, sunk by U-boats, and 
much of the raw quartz from Brazil was airlifted to 
the USA. After the war, examination of German 
radio technology revealed that they had never relied 
on natural quartz, but instead, made their own quartz 
from fused silica sand. Early US experiments in that 
art resulted in piezo-electrically inactive quartz 
crystals, and the practice was abandoned. 
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SERVICE NOTE 
WATCH OUT FOR THE BIG EASY DIODE FIX 

BY ED LYON 

IN the radio restoring community, the use of 
cheap, cool-running 1N4007 silicon diodes to 

replace power-line-cord resistances and ballast tubes 
in those mid- 1930s radios is becoming widespread. 
The advantages of using these diodes are notewor-
thy, the most striking of which is the reduction in 
power dissipation in or near the radio cabinet. Of 
course, the original power-cord resistance method 
also removed a large amount of power dissipation 
(consequently, heat) from the inside of the chassis, 
and put it outside the receiver, in the power line 
cord. Those line-cord resistors dissipated up to 15 
watts, and were supposed to be stretched out to dis-
tribute that heat over some space, but quite often the 
power cord would get squeezed behind a table leg or 
dresser, and the local temperature of the cord at the 
pinch spot might be dangerously high. 

Of course those power-cord resistors are no longer 
being made, and even if you find one that is N.O.S. 
it is likely crisp and inflexible, and will fail when 
stretched out from its packaging. The traditional fix 
technique of simply substituting a big power resistor 
for the power-cord resistance will sometimes work 
but it does move that 15-watts' worth of heat back 
inside the radio cabinet, where it was not intended 
to be. In a small, compact cabinet, the added dissi-
pation inside the cabinet might be dangerous. 

Some of the radios from that same era used ballast 
units instead of line-cord resistances. These were 
ventilated metal tube-like plug-in units that were 
simply wire-wound resistances inside metal sleeves. 
Replacing a burned-out ballast tube with a fixed 
power resistor is straightforward, and makes no net 
increase in the heat generated inside the radio cabi-
net, but the diode addition is sometimes touted as a 
way to do away with all that heat generation alto-
gether. The use of a diode that dissipates only one 
sixth of a watt for the 15-watt-dissipating resistance 
sounds too good to be true. And it is. 

In reputable antique radio journals and newsletters, 
and in repair symposia, several restoration enthusi-
asts have reasoned that the cheap mid-30s radio of-
ten required about 60 or 65 volts for the tube heaters 

(all wired in series) and the modern power line is 
around 120-130 volts, ac, so that the job at hand 
would seem to be to cut down about half the full 
line voltage to feed the heaters. Then, some of these 
restorers have taken a lyrical leap, and made state-
ments like " the diode removes the power-line 
voltage half of the time, thus effectively cutting the 
applied voltage in half..." and I have heard, in an-
tique radio restoration symposia, ".. taking away the 
full applied voltage half the time is the same as tak-
ing away half the full applied voltage..." The sad 
fact of the matter is that both these statements are 
flat wrong. 

These restorers advocate using a silicon diode, say, 
a 1N4007, in place of the ballast or line-cord resis-
tance, an operation we call the Big Easy fix. This 
does, in fact, remove the line voltage half the time, 
since it allows current to pass through the circuit 
only on alternate half-cycles of the applied ac volt-
age. We will look at the result of this fix in a mo-
ment, but first, let's review what the job at hand 
really is. 

The job at hand is to do whatever is necessary to 
supply the same amount of electrical energy to the 
heaters that the tube manufacturer intended. Not 
average voltage or average current, but energy. And 
what is electrical energy? Simply electrical power 
multiplied by the time period over which the power 
is applied. It should be appreciated that delivering 
to the heater string the same energy as was origi-
nally intended is the same as applying the same 
time-averaged power to the heaters that the tube 
makers wanted. The assumption here, of course is 
that we are talking about time averages over very 
short times, like fractions of a second. This means 
that we cannot, for example, feed twice the power to 
a tube heater all day Monday, and none on Tuesday, 
and say we have fed the tube the proper average 
power, because the tube will have succumbed some 
time on Monday, and won't be there to complete the 
averaging. The time periods we are talking about 
here are the power company's alternation periods, 
like 1/60 second. 

(Continued on page 13) 
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(Continued from page 12) 
But what happens if you try the Big Easy fix? Some 
of these same proponents of the diode claim they 
have actually used the Big Easy fix, simply remov-
ing the power-line resistor and replacing it with the 
diode. The resulting super-bright heating of the 
tubes is then checked by meter by these proponents 
as puzzling, but is then explained away as the result 
of the waveform being non-sinusoidal, and difficult 
to measure with a meter. 

A commonplace tube complement of one of these 
cheaper sets might be type 43 output tube, type 
25Z5 rectifier, and three 6.3-volt tubes, likely a 6A7, 
a 78, and a 75. Taking this tube complement, and no 
pilot lamp, we get a required a-c voltage for the 
heater string of 69 volts at 0.3 amp, for a net power 
of 20.7 watts. With a power source of 120 volts ac, 
this leaves 51 volts at the same 0.3 amp current to be 
dissipated by the power-cord resistance, which 
should be 170 ohms (51 V divided by 0.3 A). Now, 
the original power-cord resistance was not quite this 
high, because the power lines ran at 110 to 115 volts 
in those days. But let's stick with numbers that are 
consistent with today's situation. The total resis-
tance offered to the power line for the heaters and 
power-cord resistance should be 400 ohms ( 120 V 
divided by 0.3 A), 230 of these ohms representing 
the tubes in series, and the 170 balance being the 
aforementioned power cord resistance. 

Let's see what happens when we take away the 
power cord resistance and connect in place of it a 
I N4007 diode (the Big Easy), as these proponents 
say is "about right." Now, when powered up, the 
tube heater string gets the full 120 volts half the 
time, and zero volts the other half of the time. Dur-
ing the half time that the diode is conducting, the 
current in the tube heaters can be easily calculated 
(voltage divided by resistance, and we will assume 
the resistance of the tubes doesn't change, which is 
almost correct) as 0.52 amp ( 120V/230S1). The 
power dissipated during this half cycle of the ap-
plied ac voltage is the product of voltage and cur-
rent, or 62.5 watts ( 120V x 0.52A). The other half 
of the time the applied voltage is zero, as is the cur-
rent and the power dissipated. So the average power 
dissipated by the tube heaters, which the tube manu-
facturers intend to be the 20.7 watts we calculated 
earlier, is actually half of 62.5 watts, or 31.25 watts, 
about 150 percent of what we intended. Aaah, that 
explains the brightness. 

Clearly, we still need some resistance added into the 
circuit. But how does one easily calculate this resis-
tance value? There are two ways: one is to work 
backwards from the desired 20.7 watts of dissipation 
for the heaters taken in series, and the other is easier, 
nearly as easy as the Big Easy. Let's walk through the 
hard way, first, so as to appreciate the easy way. 

If the average power we want to feed the tube heater 
string is 20.7 watts, and we want to use a diode in the 
circuit, remember that it takes away all power half the 
time. So with 20.7 watts as the average, the desired 
power during the time the diode conducts must be 
twice that, or 41.4 watts. The tube heaters still repre-
sent 230 ohms resistance, and so the correct applied 
voltage across the heater string will be (from P=E2/R) 
97.6 volts. During this conduction half-cycle, the cur-
rent will be 0.424 amp (97.6V/230n). The rest of the 
power-line voltage ( 120 V minus 97.6 V), or 22.4 V, 
must be dissipated in another resistance unit that you 
have to add to the circuit. It is easily calculated as 53 
ohms, and it will dissipate 9.5 watts half the time and 
none the other half, for a net average dissipation of 
4.75 watts. Use a 10-watt resistor here, and it will 
operate at reasonable temperature. Best of all, the 
tubes are now running at their manufacturers' specs. 

Now for the easier way of calculation of the resistance 
still needed in the diode fix. Simply assume the diode 
removes the equivalent of 35 volts of the applied 
power. How easy is that? Let's try it, using the same 
example, again. We now use the diode and have to 
calculate the additional resistance needed. The ap-
plied voltage is 120 volts minus the Little Easy fix 
value of 35 volts, resulting in 85 volts. The tubes 
need 69 volts, leaving 16 volts to be dissipated in our 
unknown resistor. And we know from Ohm's Law 
that the resistor should be 53.3 ohms ( 16V/0.3 A), 
virtually the same value as we found the hard way. 
The power dissipated by that resistor would be 16V x 
0.3 A, or 4.8 watts, same as before. 

Incidentally, why do we keep calling the diode a 
1N4007? What's wrong with a 1N4005 or —4006? 
Nothing, really, if you never have power line spikes at 
your place. I've looked at my power line voltage with 
a 'scope, and see occasional 600-700-volt spikes, 
probably caused by motors starting or stopping, re-
lays, and such things, and the 1N4007 has a handy 
1000-V reverse rating, meaning it can withstand 1000 
volts backwards across its terminals without failing. 
And the usual way these diodes fail is to become a 

(Continued on page 14) 
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(Continued from page 13) 
short circuit. So, don't short-change yourself here. 
They cost so little that it doesn't pay to save a few 
cents and risk a radio tube. 

Bottom line: assume the 1N4007 diode removes 
about 35 volts of the power line supply voltage, and 
run the calculations as in ordinary a-c circuits. Do-
ing this results in the following little table of needed 
resistors. 

Tube complement Resistor needed 

25Z5, 43, 6A7, 78, 75 (or 
69 volts at 0.3 A equiva-
lent) 

53S2 at 10W 

25Z5, 43, 6A7, 78, 75, pilot 
lamp (73 volts at 0.3 A 
equivalent) 

40 SI at lOW 

25Z5, 43, 77, 78 (62.6 volts 
at 0.3 A equiv.) 

75 n at 10W 

Remember that pilot lamps do not like high surge 
currents, such as when the radio is first switched 
on, so that the replacement pilot lamp should be 
rated at 6.3 volts at 0.25 amperes, and it should 
also have a 33-ohm 5 W resistor shunted across it 
to help absorb the surge current. 

Those Thick Edison Records 

Ed Lyon 

Those readers who also collect or study records or 
artifacts in the recording field probably know about 
those thick Edison disk recordings. They all seem 
to talk about how high in quality the originals 
(early 1900s) were, how they deteriorated in quality 
in the middle period (1915), and then got well, 
again, in the 1920s. Maybe heres' why 

You've seen them — those single-sided and some-
times double-sided thick "78s" that carried the Edi-
son label. Why did they make them so thick, and 
what were they made of? We had some of those 
records back when I was a grade-school kid, but 
could never get them to play on our phonograph. 
Then our dad told us that they were made especially 
for the Edison brand of phonograph, like his aunt 
Jean had in her home. That must be where those 
records of ours came from. He went on to explain 
that Edison used the "hill-n-dale" format for re-

cording, while everyone else used side-to-side 
groove wiggling to reproduce the desired sound. 

Some of the records seemed to have air trapped un-
der the thin black plastic-like outer layer, and there 
seemed to be a core material that was relatively light 
in weight and not flexible at all. As kids, we won-
dered what they were made of, even after we sub-
jected one to a crash test, and it didn't break, but 
split, instead, losing some inner core material that 
seemed like sawdust. And the grooved recording 
part was just a thin flexible film on the sawdust 
core. 

The actual construction of those Edison records var-
ied throughout the period they were manufactured. 
The first formulation, just after the turn of the cen-
tury, called for a compressed resin and wood parti-
cle mixture for the molded interior blank, thus ex-
plaining the sawdust-like stuff we saw in there. 
Then this core was covered with two sheets (top and 
bottom) of celluloid that was pressed to shape and 
cemented together sealing in the core. A cement 
was also used to bond the celluloid to the core mate-
rial. Then a layer of Bakelite-like varnish (actually 
Condensite, a Bakelite-infringing phenolic resin) 
was painted on both sides and allowed to cure in a 
mild oven temperature. The net thickness of the 
record, at this point, was just under a quarter of an 
inch. The Condensite outer surface was then the 
medium that was embossed or cut to form the re-
cord groove. 

To cheapen the process, and thus be enabled to 
make more records per unit time, Edison began to 
do away with the celluloid layer stage of manufac-
ture, and began coating the wood-flour core directly 
with Condensite. This process, unfortunately, loos-
ens up some of the wood particles and lets them 
float in the Condensite varnish-like coating. The 
result is significantly more surface noise than with 
the older recordings. Much later, in the 1920s, Edi-
son again changed the formulation, using a clay-like 
substance for the core, and four layers of Condensite 
resin. These records had the smoothness of the 
originals, and were much less noisy than the records 
of the middle period, that used wood fibers and 
Condensite, alone. 

And what was Condensite, but Bakelite, and discov-
ered by someone other than Leo Baekeland. And 
legitimately, too; in fact, sufficiently so that Baeke-
land bought the company. An earlier Radio Age 
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For Sale: 1941 & 1942 Philco 
escutcheons, knobs, and 
pushbuttons: reproductions now 
available. Other various knobs and 
pushbuttons also available; contact 
us for specific model numbers on 
escutcheons. Old Time 
Replications 5744 Tobias Avenue, 
Van Nuys, CA 91411. Phone 818-
786 - 2500 . Web page: 
www.antiqueradioknobs.com; e-
mail: Oldtimerep@aol.com 

For Sale - Book: Dr Mahlon Loomis 
experimented and demonstrated 
wireless in 1864 in northern Virginia 
by sending radio signals 18 miles 
using a 400-foot long-wire antenna, 
and keying the antenna to ground to 
exploit the natural electric field of the 
earth. Loomis received a U.S. patent in 
1872. The book, Mahlon Loomis, 
Inventor of Radio, by Thomas Appleby 
(copyright 1967, 188 pages) describes 
this work and the materials in the 
Library of Congress. Available for $25 
+ $5 s&h (US) [$ 10 Foreign] postpaid 
to Svanholm Research Laboratories, 
P.O. Box 81, Washington, DC 
20004;email: N3RF @earthlink.net or 
call me on 202-352-5252 

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, Tues. thru Sat. 
Phone/fax: 860-928-2628. E-mail: 
bob@ oldradiodoc.com. Visit us on 
the web at www.oldradiodoc.com 
or stop by... when in the New 
England area. 

Wanted: Military radios and/or 
parts. Larry A. Lorence, 
llorencedpa@aol.com. 301-753-
1688. If you have any questions, 
please feel free to call me during 
the day at 202-488-6581. 

Wanted: EH Scott Radios- I am 
looking for EH Scott radios. All 
types, with or without cabinets. I 
will pay top dollar in cash, as well 
as arrange shipping or pick up 
anywhere in the US. I also have a 
large collection of radios for trade 
if you prefer. Thank you for your 
help. Sincerely, Buzz Stone, (615) 
948 - 7353 or email 
buzzprod@hotmail.com 

For Sale: Almost 1,100 radios & 
radio-related items at the Radio 
Attic. Radios, phonographs, 
publications, restoration resources, 
and more radios! You see what 
you're buying, because every ad 
has a full-color photograph. Visit 
http://radioattic.com for a terrific 
selection of old radios. Steve 
Adams; e-mail steve@ 
radioattic.com. 

. Wanted: For General Radio type 
384 oscillator: information, parts, 
(meters, potentiometer) literature 

for a General Radio Type 384 
oscillator made in the early 1920s'. 
Any information greatly 
appreciated! This unit had plug in 
coils similar to the type 584 which 
was made in 1929 or so, and the 
coils were stored on top of the 
oscillator. Michael Crain N3VWN, 
3 Hillside Ave., Harveys Lake, PA 
18618. ( 570) 639-2794 
akradio@juno.com 

For Sale: Set of Rider Manuals. 
Make offer. Rob Barry, 605 
Faulkner Avenue, Martinsburg, 
WV 25401, (304) 616-6063. 

MAARC extends sincere 

condolences to long-time 

member Tom Calantonio upon 

hearing of the death of his 

mother during this past month. 

11 illtOede'r /LAIRD efflorulitia., rive 
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At all MAARC meetings, fleamarketing starts an hour or so before the meeting start time. 

Sun., Sept. 16 

Sun., Oct. 21 

Sun., Nov. 18 

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's RadioFallFest, the super Fall meet! Held at the 
Davidsonville Family Recreation Center, Davidsonville, MD, 
on Queen Anne Bridge Road. This road starts on MD Rte. 214 
near its intersection with Davidsonville Rd. See schematic 
map on page 2. Fleamarket starts at 0900. Food will be 
available for purchase. Registration needed for auction 
number, so get there early, and, no fees. The auction starts 
at noon, and includes a large MAARC-member collection, 
estimated on inspection last month to be over a truckload of 
radios, test gear, and related goodies, plus nice items 
surplused from the RHS museum collection. 

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. 

And don't forget the autumn hamfests. Check ARRL website for details. 

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