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A MIDLIFE CRISIS IN SPARK TRANSMITTERS 
by Ed Lyon 

When Heinrich Hertz conducted his experiments with radio waves, to demonstrate the validity of Max-
wells' prediction that electromagnetic waves could be generated, propagate across space, and then de-
tected, just like light rays, he did all his work in a small laboratory, and utilized frequencies in the 200-
300 Afflz regime. When Marconi exploited the technology for the purpose of communications, he did so 
at frequencies about 4000 times lower than that. Both used sparks as excitation of the signals transmit-
ted. Here we look at more recent work in spark transmitter technology at intermediate frequencies. 

ABOUT 90 years ago (1919) 
the US consciously 
abandoned spark 

transmitters because of their inherent 
broad-bandedness or lack of 
efficiency, or both, depending on 
how closely coupled the antenna 
was to the spark source. Marconi, in 
England, continued his quest for a 
truly narrow-band (but efficient) 
spark transmitter, but not because he 
liked sparks; instead, he was shut 
out of the Poulsen arc and 
Alexanderson alternator transmitter 
technologies by the U.S. Navy's 
insistence that these capabilities be 
kept at home, and not shared 
internationally. Marconi never liked 
to admit that he needed "undamped-
wave" technology in order to 
compete in the communications 

The last of the US spark trans-
mitters, this type used aboard 
ship through the First World 
War, and perhaps through 1920. 

world while staying legal insofar as 
occupied bandwidth was concerned. 
Instead he maintained that it took the 
"whip-crack" of a high-voltage 
spark discharge to create the electron 
acceleration needed to produce 
powerful radio signals. 

But overshadowing all three of these 
technologies (spark, arc, and 
alternator) was the newest 
development — the high-powered 
electron tube. A crude 
demonstration of this newest 
technology had been given to the 
Navy on their own NAA 
transmitting station in Arlington, 
VA, in 1915, and in the war years, 
Western Electric and general Electric 
had improved the capabilities of 

(Continued on page 3) 
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Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page 1) 
hard-vacuum tubes to the point that 
really powerful types were now in 
development. The American 
continuation of work toward 
finishing huge arc transmitters in the 
immediate post-war period could be 
attributed to impatience and inertia 
on the part of the Navy, and national 
pride in being able to supply a voice-capable 
megawatt transmitter for the international armistice 
lectures by President Wilson. 

LOW 
DC 

VOLTAGE 

0 
HIGH 

VOLTAGE 
OUTPUT 

Figure 1. Basic Marx impulse generator. When the "low dc voltage" 
input becomes high enough to fire the spark gaps, these gaps con-
nect all the capacitors in series, multiplying the output voltage. 

But all that was 90 years ago. But about 45 years ago 
— halfway along the history timeline — scientists again 
looked to sparks as a possible method of producing 
extremely high powered VHF signals. The objective 
was VHF radar capable of detecting irregularities in 
the earth's ionosphere and magnetosphere, occupying 
the altitude regimes of 200 to 10,000 lcm in height 
above the surface. The reasons for wanting to 
examine these regions was to learn more about the 
radiation belts (Van Allen belts), which could be 
argued might pose a barrier against manned space 
travel, simply for health reasons. Here we mean the 
health of the astronauts and the health of the delicate 
electronic circuits in the spacecraft. To harden the 
craft against the expected Van Allen belt charged-
particle energy might require prohibitively heavy 
layers of metal shielding, so it was important to know 
more about this radiation. Powerful VHF radars 
could help fmd out what the total composition of 
these belts is, over time, since they were discovered 
to fluctuate in particle density with solar activity. 

The spark transmitters rediscovered in the 1960s, 
though, were not like Marconi's huge long-wave 
wireless setups of the early 1900s. For one thing they 
operated at HF and VHF, and were thus far more 
compact. Lambert Dolphin and his Stanford 
Research Institute (SRI) team spearheaded much of 
this effort under contract with the Advanced Research 
Projects Agency (ARPA) [ 1]. Since the desired 
operating frequency was to be of the order of 100 
MHz, and the spark gap system was to handle 
megawatts of power, there was an immediate conflict, 
dimensionally. VHF antennas and tuned circuits are 
inherently small, simply because the wavelengths are 
short, while megawatt spark components must be 
relatively large, just to manage the voltages present 
without inadvertent spark-overs. Dolphin thought it 
would be best to make the spark discharge circuit an 
integral part of the antenna, perhaps a fat dipole with 

a spark gap in its center. But he could not come up 
with a single gap that could handle the power level 
desired while staying within the dimension limits 
imposed by the short wavelengths needed. 

In his research, Dolphin discovered the old Marx 
impulse generator, a device developed in 1923-24 for 
simulating lightning. A simplified schematic of this 
device is shown in Fig. 1. The way it works is simple 
enough — the applied voltage, usually several 
thousand volts d-c, is applied at the left, and it 
charges up all the capacitors, each to the full several 
thousand volts. Then the spark gaps are all triggered 
simultaneously, and this connects all the capacitors in 
series, so that the voltage appearing at the output, on 
the right, suddenly shoots upward to tens of 
thousands of volts, depending on how many 
capacitors are in the Marx circuit. Marx, himself, 
made these devices of up to 50 capacitors, and 
applied 10,000 volts on them, as the input voltage. 
When the gaps flashed over, the output jumped up to 
almost a half-million volts and made a huge lightning 
bolt, which he used to test power line components for 
their ability to withstand lightning damage. 

But there are subtle problems in the Marx generator. 
If all the spark gaps do not fire at exactly the same 
time, the output will not be at its maximum, but will 
show steps as each gap fires. To help synchronize the 
gaps, then, Marx had discovered that the ultra-violet 

(Continued on page 4) 
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(Continued from page 3) 

(UV) light emitted from the first spark to fire would 
ionize the air in the other gaps, if they were exposed 
to the light from that first gap, causing them to fire 
together. So he placed all the gaps in a cluster, all 
exposed to each other's flash of light. 

Figure 2. Basic ring schematic diagram. Firing all 
gaps simultaneously makes a high-current loop. 

Dolphin also learned that in Australia, a fellow 
named Kurt Landecker was also working on a spark-
excited radar transmitter. Under the auspices of a 
Navy-instituted international scientific exchange 
program, Dolphin and Landecker shared their 
information and research findings, and both began 
work on ring antenna elements, rather than simple 
dipoles. By arranging the Marx generator capacitors 
in a circle he could make a single-turn loop that 
would radiate like a dipole, and the Marx generator 
lends itself to this geometry. Fig. 2 shows this 

Figure 3. Better schematic of the ring of spark 
gaps and capacitors, with their charging circuit. 

L_   

arrangement in a simplified schematic. A more 
complete schematic is in Fig. 3. The resonant 
frequency of the ring is set by the capacitor values 
and the total inductance of the ring structure. This 
inductance would seem to be related only to the ring 
diameter, since it is a single turn of wire made into a 
circle of that diameter, but such is not the case. If the 
capacitors are made up of symmetrical disc-shaped 
units, as in the sketch of a single capacitor in Fig. 4, it 
will be found that the equivalent conductor size 
making up the ring (the short pieces of wire that 
connect the capacitors to each other) is a function of 
the number of capacitors present. The conductor size 
(equivalent diameter) is a determinant of the net 
inductance of the ring, a fat conductor offering lower 
inductance than a thin conductor. 

ze 

me4N NiNG 
DIAMETER, 

DIELECTRIC 
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INDUCTANCE POST 

MEAN CURRENT PATH 
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Figure 4. The conductor that interconnects the 
capacitors has a thickness that grows with the 
number of capacitors, thus reducing its induc-
tance as more capacitors are added. 

Since ARPA, the project sponsor, was interested in 
high-resolution radars at frequencies as low as 20-30 
MHz and as high as 500 MHz, Dolphin started out 
with a 24-MHz unit consisting of a ring antenna 
element that had 66 capacitor plates and 66 spark 
gaps interconnecting the plates, as shown in Fig. 5. 
Initial tests showed the output RF power level was far 
short of the goal of 2 to 3 Megawatts. Investigations 
showed that the main problem was jitter in the spark 
gap firing times, which seriously reduces the peak 
power attainable. High-speed oscillography showed 
that it took up to 20-30 nanoseconds for the spark to 
travel across the typical gap, and this allowed enough 
time jitter to water down the voltage buildup of all 

(Continued on page 5) 
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(Continued from page 4) 

the charged capacitors. Illuminating the gaps with 
UV light helped somewhat, but the largest benefit 
came from pressurizing the spark gaps. This allowed 
the gaps to be made much closer-spaced — as a result, 
the gap-jumping time was considerably shortened, 
and the jitter was much reduced. 

Dolphin's Australian colleague, Landecker, 
meanwhile, had been working on a similar ring 
assembly, but he was trying to use a plasma switch to 
connect the capacitors in parallel for charging and in 
series for discharge, all through a single gap [2]. This 
would eliminate the gap-firing jitter that Dolphin had 
encountered. But while Dolphin pressurized his gaps 
to solve the jitter issue, Landecker was trying to get a 
plasma switch to work, instead. The plasma switch, 

Figure 6. Lab-built plasma shock tube, tried as a 
means for synchronizing multiple spark gaps. 

an example shown in Fig. 6, is a long tube, and in its 
simplest form has electrode pairs at each end. The 
tube is pumped down to a relatively good vacuum, 
and when one set of electrodes is charged to the 
breakdown point, it sparks-over and sends a shock 
wave down the tube. This shock front causes the 
spark gap at the other end to fire, and a new shock 
front is thus generated, which returns to the initial 
end, firing that gap again, and so on. By placing a 
host of gaps in one end, they can all be fired 
simultaneously by the shock wave from the other end 
of the tube. 

Figure 7. Dual ring spark transmitter. Second ring 
(background) is magnetically coupled to first. 

Dolphin had tried some experiments with this tube, 
and none were as successful as his pressurized gaps. 
He continued experiments with the ring transmitter, 
and wished to get better antenna directivity than was 
possible with a single loop, and so he devised a 
second loop, magnetically coupled with the first loop, 
as in Fig. 7. The result was a stretching of the pulse 
of RF power developed, and a modest increase in 
directivity, probably 3 dB. A co-worker of Dolphin's, 
George Hagn, had practically memorized an ARRL 
antenna handbook issue that described how to make 
Yagi antenna for the ham bands, and so Dolphin got 
the idea to try for a Yagi configuration. 
Certainly, 24 MHz was not the frequency for such an 
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Figure 8. The 470-MHz spark-gap ring, which also 
suffered from spark jitter among the many gaps. 

(Continued from page 5) 

experiment, because the Yagi at that frequency, 

excited by the loop spark gap unit, would be huge, 
and expensive. So he went to the other end of the 
customer's objective frequency spectrum, and 
designed a Yagi there, at about 470 MHz. The active 
Yagi element was, again, a ring transmitter as shown 
in Fig. 8. The whole Yagi antenna is shown in Fig. 9. 
This is a complete transmitter, excited by spark gaps 
in the ring, and needing only a 
high-voltage power supply for 
its operation as a pulse-type 
radar transmitter. It did not 
initially exhibit the radiated 
power output that Dolphin had 
calculated for it, and the 
reason was found to be that 
the spark discharges were still 
sufficiently random in timing 
that the power output was 
diminished, and the RF 
coherence was poor. This all 
pointed to poor frequency 
spectrum control, much like 
Marconi's curse of 45 years 
earlier. 

The sparks would simply have 
to be forced to be more synchronous. Others 
working in the high-voltage testing field had found 
that Dolphin was on the right track — spark gaps had 
to be pressurized to allow them to be made short and 
fat — thus reducing the spark length, and its timing 

Figure 9. The 470-MHz ring spark-gap transmitter 
as the active element of a Yagi antenna. 

jitter. But another necessary component was to 
initiate the spark precisely on demand, and not 
whenever the gap felt like breaking down. To force 
the initiation of the spark, Dolphin decided to use an 
auxiliary low-powered spark alongside the main 
spark gap, just to irradiate the main gap with the 
small spark's UV light. He devised a thyratron-
triggered power supply to fire the trigger gap, as he 
called the small spark mounted near each main gap, 
and this served to synchronize the main gaps quite 
well. The circuit used was like that in Fig. 10. Total 
jitter was not improved until an additional 8,000 volts 
of bias was imposed on the trigger gaps, not enough 
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Figure 10. Thyratron trigger method of spark synchronization. The tube 
fires a small spark whose UV light pre-triggers the main spark gap. 

to fire them spontaneously, but enough to hasten their 
discharge by the thyratron tube. Now total jitter was 
of the order of a few nanoseconds, and although not 
good enough for the 470 MHz transmitter, proved to 
be adequate for the 24-MHz unit designed earlier. 

(Continued on page 7) 
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(Continued from page 6) 

This transmitter, along with a simple communications 
receiver, was tried as a radar set at a field site near Lost 
Hills, California. It allowed measurement of echoes 
from the mountains, power lines, and other natural and 
man-made features of the neighborhood. These echoes 
were about 100 times stronger than when the 24-MHz 
transmitter was used without gap synchronization, 
indicating that full power was probably now being 
achieved from the spark-gap transmitter. At the same 
time, its frequency spectrum was no longer splattering 
all over the 10-to-30-MHz part of the spectrum, a fact 
that pleased the legal minds in SRI management. 

This is the same general direction that was being 
followed by Marconi about 45 years earlier, with his 
rotary gaps, quenched gaps, and pressurized gaps, but 
he was working at frequencies where there was far less 
spectral "room" for other users, and was being 

squeezed out by pressure to reduce occupied 
bandwidth below that which he could achieve with 
sparks. And Marconi's everlasting problem of inability 
to time the sparks to be coherent with the RF wave 
generated was only modestly improved by Dolphin, 45 
years later. 

References: 
[1] Dolphin, L.T. Jr., and A. F. Wickersham, "Modern 
Spark Transmitter Techniques," SRI Final Report, 
Project 4548 for ARPA Order 463, December 1964. 
[2] Landecker, K., and K.S. Imrie, "A Novel Type of 
High Power Pulse Transmitter," Australian Journal of 
Physics, 13, p. 638, 1960. 

PROGRAMS OF RECORD 
--and vice versa 

By Ed Lyon 
The author had two relatively short periods of employment with radio station WSRS in Cleveland, the first last-
ing but a week, as he realized he was hired only to restore legality to the FM transmitter, by correcting its fre-
quency-control servo. The second was better, lasting several months during which he became the night-time en-
gineer/transcription player/announcer/janitor. Transcription playing was simple, and allowed time for school 
study as well. 

W HEN I was a young radio engineer in 
Cleveland, complete with spanking new 
blue FCC ticket (First Class Radiotele-

phone Operator's License), I had occasion to play 
many transcription disks (and repair transcription 
players, as well). Late-night WSRS had wall-to-wall 
transcriptions as program material (this was before 
"carts" [or any type of tape recording] was popular). 
Playing transcriptions consisted of momentarily in-
tense, but sporadic, work, with plenty of idle time. 
You'd pick the right disk to play, make sure it was 
clean and dust-free, and put it on the table. At the 
cue, you'd release the record, and let it come up to 
speed, which took about a quarter turn of the table. 
All there was to do then was prepare for the switch-
over to the second transcription. At the end-of-record 
cue you'd fade the gain on table one and then 
smoothly bring the second disk on line, or make a 
short announcement between the two, whatever the 
script called for. In the intervals between actually 
doing something useful, I often read books that I 
brought along from the University library. 

Most of this reading was on the subject of broadcast 
radio engineering — because this was my first real 
paying job at being a broadcast engineer. All I had 
ever done in broadcasting before this was fill in on 
two Vaughn Monroe broadcasts made from the uni-
versity, helping set up the mikes and boards, and 
working with the sound effects man, but I needed to 
know what tasks awaited me as a real station engi-
neer. The reading included all I could find on tran-
scriptions and records, and how they were made. A 
couple years later, I ran across Fred Allen's book, 
Treadmill to Oblivion, and since his show was fea-
tured on some of the transcriptions I had played, and 
was a favorite of mine, I bought the book and read it. 
Fred Allen's book was a sort of autobiography, outlin-
ing his professional life in radio. In it he described 
his early experiences in his first big show "The Linit 
Bath Club Revue" of the early 1930s. According to 
Allen, the sponsor, Linit, used a New York ad agency 
who had a recording company on retainer (which was 

(Continued on page 9) 
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A FINANCIAL PERSPECTIVE ON MAARC's RADIOACTIVITY 2009 

By Rod Matzko, Treasurer & CFO 

For over 10 years, MAARC has been hosting 
its world-famous RadioActivity events for the club 
membership and curious non-members. These events 
have become the largest radio meets on the east coast 
and they are fun and well attended, but they come with 
significant costs such as advertisements, supplies, 
rental of hotel meeting halls, and banquet expenses. 

The purpose of this article is to describe the 
costs incurred by the club for RadioActivity 2009, and 
the proceeds collected from the attendees in order to 
pay for the event, such as registration fees, charges for 
flea market spaces, banquet tickets, etc. It is hoped this 
brief treatment will show why the club has to charge 
the membership for these events, and the importance of 
breaking even, or even generating a little income to 
offset potential future losses and maintain the financial 
integrity of the club. 

Because 2009 marks the silver anniversary of 
the club, the board wanted to do something special for 
the membership especially considering our strong fi-
nancial position. This was the reason for giving away 
free, the first flea market spaces to members (non-
members still had to pay), souvenir pens for all regis-
trants, and MAARC mugs for the banquet attendees. 

The proceeds from RadioActivity 2009 are 
broken down into the following categories, along with 
the income generated by each: 

• Registrations: $3045 (Pre-registrations: $ 1915; 

Door registrations: $ 1130; a total of 183 peo-
ple registered). 

• Flea market spaces: 112 flea market spaces 

were accounted for altogether, for a total of 
$380. This includes 76 first spaces given free 
to members and 4 sold to non-members for a 
total of $60. There were 32 second spaces sold 
to both members and non-members, for $320 

• Banquet ticket sales: $2296; 82 banquet-goers. 

• Radio raffle: $ 183 (for a beautiful early 1930s 

Zenith floor model — thanks, Willie!) 

• Auction income: $ 1053 ($902 from commis-

sions; $ 151 from donations). 
• Non-auction donations: $21 

This adds up to total proceeds of $6978. The 

expenses incurred by the club for RA09 are listed be-
low: 

• ARC advertisement for RA09: $692 

• Blue insert in the newsletter for event an-
nouncement and registration: $212 

• RA supplies: $80 (badges & badge holders) 

• Anniversary souvenirs $586 (mugs, pens) 

• Hotel hall rental: $2873 

• Banquet fee: $3529 

• Bartender fee: $ 128 

(Hotel charges include 21% service charge and 6% tax) 

The total costs for the event came to $8100. 
Since our income was $6978, the club ran a deficit of - 
$1121 for RadioActivity 2009. Historically, the club 
usually breaks even or makes a small amount on the 
event, but several items contributed to the deficit this 
year: 

• MAARC subsidized the banquet by $406 

($4.95 per plate, times 82 plates). (We usually 
subsidize some part of this cost to make it 
more attractive to potential banquet-goers). 

• MAARC gave away (i.e., subsidized) 76 flea 

market spaces, which would otherwise have 
brought in $ 1140. 

• MAARC incurred expenses of $586 for Silver 

Anniversary souvenir items; expenses which 
we would not have at other RadioActivities. 

Altogether, these expenses "cost" the club $2132. 
If we had not incurred these, the RA09 balance would 
have been positive by $ 1011, rather than negative by 
$1121. Because of our strong finances buoyed up by 
income from previous RAs and auctions, the club can 
absorb this deficit; however, we cannot do this rou-
tinely as it would drain our resources. This is the rea-
son the club has to recover as much of the expenses as 
possible for such a large event as RadioActivity, with 
the hopes of at least breaking even, and why the auc-
tion incomes are so important to maintaining and 
strengthening the bottom line. If RadioActivity 2010 is 
as successful as RA09 in terms of attendance and in-
come, all other things being equal, we should realize a 
strong positive return since it is unlikely we will have 
all of the expenses associated with the Silver Anniver-
sary meet. 
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(Continued from page 7) 
either Speak-O-Phone, Incorporated or Broadcast 
Producers, Incorporated, both in Manhattan) to pro-
duce disc recordings of his broadcasts, for the pur-
pose of detailed review of his shows. The day after 
each show, the sponsor delighted in giving Allen a 
scathing critique of his work. This was apparently 
Linit's way of getting their 
money's worth from the show. 
Even if the criticism did not 
materially improve Fred's per-
formance, it at least allowed 
Linit marketing managers let 
off steam and thereby stave off 
a heart attack or ulcer. 

The Speak-O-Phone records of 
the 1920s and 30s were not big 
16-inch transcriptions, but 10-
inch or 12-inch aluminum discs 
that had embossed (not cut) 
grooving directly into the alu-
minum. Reading about Speak-
0-Phone discs in Allen's book 
reminded me of the label on 
aluminum discs I had seen 
much earlier. As kids, My brother and sister and I 
played records on a wind-up phonograph, and my 
father's Uncle Jack, who practiced law, had got hold 
of a large stack of odd records, including several 
Speak-O-Phone discs. I tried playing one on our 
phonograph one day, and, contrary to my father's 
direction to use no needle except a thistle thorn or 
bamboo fiber for these odd records, I went ahead and 
tried playing it using the steel needle that was already 
in the phonograph's voice-box. It played extremely 
softly, with an over-riding scratching sound, and it 
produced aluminum dust on the disc. What I had 
done was effectively erase the recording on the disc 
with the sharp steel needle. I still remember that the 
disc, thrown away some time later, had a label that 
had something about "KDKA Aircheck" on it. The 
label also had a warning not to use steel needles, too. 
It probably dated to about 1925 or 1926. I think the 
other Speak-O-Phone discs in the lot were radio sta-
tion aircheck records, as well, possibly for other sta-
tions, or for other programs on KDKA. I was about 
10 years old at the time I ruined the first Speak-0-
Phone disc, and don't remember the details of the 
other recordings. 

One thing I do remember about those records from 
Uncle Jack's place was that there were Victor brand 
discs that seemingly had nothing recorded on them at 

all. They ranged in size from about 6 inches diameter 
to 10 and 12-inch diameter. They had blank lines in 
the labels so that the user could write down the name 
of the selection on the record. These were home re-
cording discs, made for the early RCA Victor home 
recording systems, such as were incorporated in the 
Models RAE-59, RAE-79, and RAE-84 console-style 
radios. The recording discs were already grooved at 

the factory, and the radio's 
"cutting" head had merely to 
emboss the groove back and 
forth with the program signal 
waveform. The result was that 
in a home-recorded disc, the 
groove was not modulated in 
its full depth, but instead only 
in the highest portion of the 
groove walls. If such a record 
disc is played back, using a 
sharp needle or a modern 
pickup's fine jeweled needle, 
only the deepest part of the 
groove would be played, and 
that part was never modulated 
in the first place! Thus, a cas-
ual playback, without first 

changing the pickup needle to a blunt soft-fiber type, 
would yield a very soft recording or no sound at all. 
Thus, those I tried to play back may have been previ-
ously recorded by the former owner, or they were not 
yet recorded at all. Proper playback required the use 
of the Victor blunt fiber needle, one that did not get 
down to the bottom of the groove. I remember that 
some of these Victor records had dates written on 
them, probably representing radio programs that the 
former owner had recorded, and wanted to save. 

The RCA Victor home recording systems on those 
old high-end Victor radio-phonographs could be used 
with a microphone or with the radio program that was 
tuned in. I wonder if many of those Victor home re-
cordings of actual radio programs have survived. 
The Victor records were made of a cardboard core on 
which was bonded a pre-grooved soft plastic coating 
that was readily embossed by the recording stylus. 
The recordings were fragile, and could be largely 
erased by using a broken or chipped playback stylus, 
but surviving discs should be sought by record col-
lectors, if only to sample early radio shows as they 
were actually heard at the time. The reason, as we 
shall see, is that there simply aren't many genuine 
recordings of early radio shows around. 

(Continued on page 11) 
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TíA oLts 
AWA in Lopsided Merger with 
AWA Museum 

By Paul R. Farmer 

The Antique Wireless Association 
Electronic Communication Museum 
(AWA Museum) has swallowed the 
Antique Wireless Association (AWA) 

in an announced corporate "merger" that retains the 
entire AWA Museum Board of Trustees while 
dismissing most AWA Directors and all AWA Officer 
positions. Former AWA activities (annual Conference 
plus AWA Journal and AWA Review publications) 
will be run out of a Museum committee headed by 
Richard Neidich, a former AWA Director who 
regularly clerked the auction at AWA's August 
Conference in Rochester. The merged corporation 
will now be known as the Antique Wireless 
Association Museum, Inc. The lead executive for the 
merged AWA Museum will be current Museum 
Director Thomas Peterson, Jr. In the next-to-last 
paragraph of a full-page letter to "Members" in the 
current issue of The AWA Journal, Peterson dismisses 
AWA President Geoff Bourne and the AWA Board of 
Directors with a simple thanks and "See you at the 
Conference!" 

Technically, the corporate merger must await New 
York State Education Department approval but 
clearly the deed has been done and Peterson is 
consolidating authority over the new organization, 
naming newcomer Robert Hobday to the Board of 
Trustees and to the new position of Deputy Director. 
Peterson's letter to members in the July issue of the 
AWA Journal replaces Bourne's familiar "President's 
Message" column. Bourne will apparently continue 
to run the Old Equipment Contest at the annual 
Conference. 

Peterson states that the "...consolidation will be 
transparent" to members. At last year's "Members' 
Forum," always the President's gig, Peterson shared 
the stage with AWA President Bourne and was clearly 
already in control of the then-proposed "merged" 
organization. Members speaking at the Forum 
expressed considerable doubt about stated plans, and 
concern that the merger would result in AWA 
business, activities, and membership taking a back 

seat to Museum mission and goals. 

In 1994, the corporate merger of the Antique Radio 
Club of America (ARCA) and the AWA proved to be 
more AWA takeover than balanced merger. Little that 
was represented by ARCA remains in any form today 
within the larger AWA body (with the notable 
exception of the Old Equipment Contest in AWA's 
annual Conference). AWA did pick up almost 
$17,000 and hundreds of members from the 
acquisition of ARCA however. Now with the AWA 
Museum acquiring the AWA, it remains to be seen 
how much of the AWA will survive. And the financial 
assets involved are far greater than those that were in 
play with ARCA. 

The shortened AWA Conference, in its second year 
under the direction of Roy Wildermuth, III, is being 
moved to the weekend (Friday through Sunday) and 
the costs of admission and flea marketing spaces are 
being reduced this year to $20 each in an effort to 
boost flagging attendance and a greatly diminished 
flea market which once rivaled the size and scope of 
flea market trading at Michigan Antique Radio Club's 
July Extravaganza and Antique Radio Club of 
Illinois' August Radiofest. Today, even Mid-Atlantic 
Antique Radio Club's (MAARC) RadioActivity flea 
market is considerably larger and more active than 
the AWA Conference flea Market. MAARC's June 
2009 RadioActivity flea market had 117 spaces in use 
by sellers compared to AWA's 88 spaces in August of 
2008.* 

The AWA Conference's Old Equipment Contest 
continues to be one of the largest and highest quality 
among contests conducted at Radio Meets across the 
country, even though AWA contest categories are 
heavily weighted toward the presentation of 
equipment from the earliest years of radio. By a wide 
margin, the annual Conference also continues to be 
the venue with the greatest number of seminars 
devoted to radio history and equipment. 

In a positive move, the cost of AWA (Museum) 
membership will now include the added benefit of 
the annually published AWA Review, due to an 
anonymous cash contribution earmarked for that 
purpose. 

(Continued on page 15) 
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(Continued from page 9) 
The first memorable radio station recording, of 
course, was the famous war-time spy-busting case in 
which the Navy suspected the Sayville, Long Island, 
radio station, operated up until the First World War 
by Telefunken, of sending secret messages to Ger-
many during the early years of that war. If these sus-
picions were true, then German agents at the station 
were causing the US to violate neutrality agreements, 
and the sending of such a hidden message could get 
the country in trouble internationally, and get the sta-
tion seized by the Navy. So amateur radio operator 
Charles Apgar secretly made Edison cylinder re-
cordings of Sayville transmissions that he received at 
his ham shack in New Jersey. Then, when on play-
back, not much that was unusual appeared on the re-
cordings, so he slowed down the playback to listen 
more carefully at some static noise heard the first 
time, and mirabile dictu, there was Morse code in 
there, recognizable only when played back at about 
one-eighth the recorded 
speed. It was encrypted, 
and thus meaningless on 
listening, but was readily 
broken back by code ex-
perts, and served to get the 
station seized by the Navy. 

Now, you'd think Apgar's 
rather unique Edison re-
cordings would have been 
carefully saved for poster-
ity, but such is not the case. 
Apgar, himself, saved a few 
of these cylinder records for 
a while, and played one of 
them in a broadcast by 
WJZ, New York, in 1934 
(or early 1935), in which 
broadcast program he was 
being interviewed about his 
dramatic WW1 recording feat. By a stroke of luck, 
one of the plain uncoated Speak-O-Phone-type alu-
minum recordings was being made as an aircheck of 
WJZ's news programs that evening, and the material 
broadcast from one of the Apgar recordings was thus 
preserved. 

cording systems. There are sporadic offerings (on 
eBay, for example) of "authentic" early KDKA re-
cordings, including one offering of the original Hard-
ing-Cox election return broadcasts, but these are all 
reproductions, made up after the fact, and based on 
what might have happened, or what could have hap-
pened, not what actually happened. Edward R. Mur-
row had one such imagined recording made for his "I 
Can Hear It Now" series of records produced by Co-
lumbia Records. In fact, most of the material in that 
series of records was actually produced in the 1949-
1950 period, scratchy background record noise and 
all. 

Since Western Electric was the pioneer in electrical 
recording of phonograph records, it would be ex-
pected that WE would have volunteered to record 
broadcast signals as airchecks (and record telephone-
line broadcast material as linechecks), just to plug 
their own invention, and that is what happened. And 

WE had the phone com-
pany's own radio net-
work to practice on, the 
WEAF-WCAP multi-
station "chain" hookup. 
The first such aircheck/ 
linecheck recording 
made by WE seems to 
be that of the WEAF 
network's National De-
fense Day broadcast of 
1924. At that time, the 
phone company had 
about 16 stations in their 
network, not all of them 
owned by AT&T, of 
course. And the idea 
was to demonstrate how 
the public could be tied 
together, information-
ally, in a time of emer-

gency. Sort of like an early version of CONELRAD. 
This broadcast featured speeches by Army, AT&T, 
War Department, and other officials, many of whom 
were remotely located, and were using the local net-
work station as their point of entry into the network. 
This network extended from WDAF in Kansas City 
to New England's WJAR (Providence). Copies of 
this set of record discs were used as presentation ma-
terial to dignitaries of the time, and a set is held in the 
Library of Congress. Of course, we all know that 
AT&T became disenchanted with entertainment 
broadcasting, and sold the core (WEAF) of its net-

(Continued on page 12) 
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And it would be expected that the first few broadcasts 
by such pioneer stations as KDKA or WJR would 
have been recorded, because by 1920, the Western 
Electric all-electric method of record cutting had 
completely replaced the older acoustic recording 
process, and many companies were selling disc re-
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work to RCA in 1926. Thereafter the network comprised 
NBC stations. Now, it would be natural for RCA, especially 
with Samoff's chutzpah, to have recorded the inaugural 
broadcasts by the new NBC, but apparently no such re-
cordings were made, and certainly WE, as an AT&T arm, 
would have had no interest in making such a recording. This 
was several years before RCA was in the record business 
and hawking home recording radio sets. 

The inventor of the lateral-groove phonograph recording 
process, Emile Berliner (of local fame), made test recordings 
of broadcast signals, demonstrating that he had not really 
lost all interest in recording (just because he had sold every-
thing to Victor's Johnson during the patent wars of 1899-
1900). In 1925 he made a recording of a speech by Canada's 
PM, MacKenzie-King at the Montreal Forum, as an aircheck 
of radio station CICAC. The speech is memorable as it in-
cludes a partial power failure, in which the Forum is plunged 
into darkness, and pandemonium ensues, all caught on re-
cord. 

By the later 1920s, recording of radio broadcast material was 
popular, both in the home, and as aircheck data for advertis-
ers and broadcasters in their quality control efforts. The year 
1927, for example, offered several noteworthy events, all 
important enough to warrant recording, but, oddly enough, 
such recordings are very rare. Lowell Thomas is heard an-
nouncing Lindbergh's flight in one of the volumes of Mur-
row's "I Can Hear It Now" set, but it is a re-creation, for 
example. Lindbergh's triumphant return home, and the cele-
brations held here, were heavily recorded, however, and 
these recordings were sold commercially. That same year, 
when Babe Ruth hit his 601 home run (in one season), no 
recording of the event took place. Records sold later of the 
event are apparently bogus, and that particular Yankees 
game was not even broadcast. 

One broadcast sporting event that was actually recorded in 
that year was the famous Dempsey-Tunney fight of Septem-
ber 2rd. The quality of the recording was abysmal, though, 
and it appears that the recording "engineer" simply placed a 
microphone in front of the horn speaker of a radio tuned in 
to the local broadcaster. A separate recording disc is con-
sumed for each fight round, and so the between-rounds com-
mentary by Phillips Carlin and Graham MacNamee are 
missing. Some tape copies of these records are known to 
exist, but the records, themselves, were apparently made in 
but a few pressings, and are very rare. 

It was not until 1930-31 that recordings of actual broadcast 
material were becoming popular enough that we can still 
find copies of those discs in collections and in attics. Many 
early discs are plain aluminum, and have been "cut" by an 
embossing process which leaves but a faint trace of modula-
tion. They can be played back only by means of a fiber or 
thorn needle, or the playback ruins the recording. That must 
have happened a lot in the ensuing years. I know I ruined 
such a recording back in 1940 or 1941 by trying to hear 
whether it had anything on it. Then of course, during that 
period, we were all asked to gather up all available scrap 
aluminum for the war effort. I'll bet a lot of those record 
discs went into B-17 Flying Fortress airframes, and might 
adorn some wooded glen in Germany, today. 

How about it, MAARC members, any of those old Victor 
home recordings in the attic? Maybe some have off-the-air 
early broadcasts on them. And the Speak-O-Phone aircheck 
recordings — they seem to be extremely rare — but partly be-
cause they were aluminum, and many became scrap material 
for the war effort in the 1941-45 period. 

NOTICE: The MAARC Board of Directors has approved a new schedule of Membership fees that will once 
again leave the annual cost of Membership Dues unchanged at just $20/year for US members and $30/year for 

Canadian members. The fee for all other international members will be increased from $45 to $50/year begin-

ning on July 1, 2009. The LIFE Membership fee is increased from $325 to $375 for conversions initiated on or 
after July 1, 2009. LIFE Membership is available to US Members only. Anyone considering conversion to LIFE 
Membership should apply before July 1 to ensure the old rate. The annual membership fee for MAARC mem-

bers with US addresses has not changed in more than 15 years, even though Radio Age printing and mailing ex-
penses continue to climb. The cost of printing and mailing Radio Age to US addresses is now estimated at more 

than $20/year. MAARC membership is a great value, for the benefit of Radio Age subscription alone. 

In a related decision, the MAARC Board approved an increase in the charge for back issues of Radio Age and 

the MAARC newsletter, from $2.50 per issue to $3.50 per issue, also beginning on July 1, 2009. A new feature 
of the revised fee schedule will allow a 10% discount on orders of 12 or more back issues and a discount of 15% 
on orders of 60 or more back issues. 

Questions or comments regarding these changes should be directed to the MAARC Membership Chairman or to 
any MAARC Director (see page 2). 

Radio Age • July 2009 Visit MAARC's web site at www.maarc.org page 12 



Bill and Joe-13 
"Tuning", Part 5 

By Walt Lindenbach 

Working the Angles  
Last time, Bill was just going to launch into a description of 
the phase relationship of the voltage and current in an induc-
tor, when Joe sang out, "Look at the time!" So it had to be 
left for the next session. 
"Now let's see," said Joe, "the last thing you said last time 
before I left was 'let's talk about the phase relationship of the 
voltage and current in an inductor.' So, what comes next?" 
"My, but it's good to see such enthusiasm!" said Bill. "But 
now I have to reward your enthusiasm with one of the hard-
est concepts in electronics -- at least I found it so. 
"In an inductive circuit, the voltage leads the current." 
"That's all?" said Joe. "Well, that's not so bad. You mean 
that, after you apply the voltage to an inductor, the current 
begins to rise, yes? Didn't we talk about that recently?" 
Bill grinned broadly. 
"Sure enough, and good for you! Here are two diagrams that 
we looked at. 

Pushbutton .. 

PB released 

V1   
•=-10 V 

.. Fig. 1:- Current through lnducto 

PB pressed 

/ /Trace  

IN  Trace B 

Fig. 2- Current through Inductor . 

'Figure 1 shows the test setup to demonstrate the behavior 
of the inductor. When the push-button was pressed, 10 V 
was applied across the inductor and the current began to rise 
from zero. It kept right on rising until the push button was 
released, putting a short circuit across the inductor, when the 
current stopped rising and remained at the highest value to 

which it had risen. 
"Now this is fine theoretically but, since there is resistance 
in every circuit, it doesn't really happen. Still it shows that, 
current in an inductor rises from zero after the voltage is 
applied. That's fine for a DC voltage, but now, let's look at 
what happens when a sine-wave is applied to an inductor. 
Here's the test setup. 
"Oh, the magnifying-glass-looking thing under R1 is a cur-
rent measurement probe. It produces a voltage proportional 
to the current in Rl." 

Two-trace 
Oscilloscope 

Phase-angle 
Plotter 

IN OUT 
-3- — 4 - 

Ag. 3: Test Setup 

'I'm going to tell you what will happen, and then we'll look 
at it, okay? 
"First, we'll look at an ordinary resistor where the voltage 
and current are exactly in phase. Another way to say that is 
that the angle between the voltage and current is 0°. 

0 dogma 

Scope Display Phase-Frequency Display 
Fig. 4: Voltage and Current in a Resistor 

"So, you see in the scope display that the current waveform 
is smaller than the voltage waveform, but that they cross the 
zero axis at exactly the same place, so they are in phase. 
That's confirmed in the phase-frequency display. This screen 
plots frequency on the horizontal axis and phase difference 
on the vertical axis. So, if the vertical line marked '1 kHz' 
moved to the right, it would indicate a higher frequency. If 
the horizontal line marked '0°' moved up, it would indicate 
an increasing phase difference. The vertical line shows 
where 1 kHz is on the horizontal line, and the horizontal line 
indicates 0° phase difference." 
"Well of course," replied Joe, "the current has to be in phase 
with the voltage! Wherever else would it be?" 
"Good! That's the spirit. Now the fun begins. Let's look at 
what happens with an inductor. Here's the test setup." 
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Two trace 
Oscilloscope 

Phase-angle 
Plotter 

IN OUT 

' Fig_ 5: Test Setup 

"This set up is identical to Figure 3, except that the 1 K 
ohm resistor has been replaced by a 159.2 mH inductor. 
Why that value? Because that is the inductance which 
gives 1 K ohm inductive reactance at 1 kHz. Oh, and re-
member, this is a perfect inductor -- it has no resistance. 
Such things are possible in a simulation only, not in the 
real world. So, let's see what it does." 

41' 

41' 

• - - • .......... • - • • . 
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1.0071dit -scoeg 
Scope display Phase Angle Display 

Figure 6: Voltage and Current in an Inductor 

"Notice, on the scope display, there is a delay between the 
voltage zero-crossing point and the current zero-crossing 
point of 90°. On the phase angle display, the vertical line 
indicates a frequency of 1.007 kHz, and it crosses the hori-
zontal line which indicates a phase difference of -90°. The 
horizontal line is completely straight because the phase 
angle difference between voltage and current is constant 
between 100 Hz and 10 kHz." 
"Oh good! So now I am supposed to believe that the cur-
rent in an inductor will always be a quarter cycle behind 
the voltage. You really mean that?" Joe was skeptical. 
"Yes, that's exactly what I mean. But that is in a perfect no-
resistance inductor. Now let's see what happens with the 
inductor that produces 1 K ohm reactance and a 1 K ohm 
resistor in series. Here's the test setup." 

1 Vpk 

Ob 

1.1 
159.2MH 

Two-trace 
Oscilloscope 

Phase-Angle 
Plotter 

IN OUT 
4 — 

Figure 7: Test Setup 

"Again, this test setup is identical to the others, except that 
we now have the inductor and resistor in series. What do 
you suppose it will do?" 
"Humph! Well," said Joe, still very skeptical, "if the cur-
rent and voltage are in phase with a resistor, and the cur-
rent is lagging the voltage by 90° in an inductor, and you 
put both of them in the circuit, I suppose the current would 
lag the voltage by some angle between 0° and 90°. Now, 
can we see it?" 

45 difference 

Current et 
zero-crooning 

Voltage at 
zero-croaelng 

75' 

—411-- 100 Hz to 10 kHz--gn 
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Scope Display Phase Angle Display 
Figure 8 Voltage and Current in a Resistor and Inductor 

"There. See? You were barking up the right tree! Now the 
current lags the voltage by 45°." 
"Oh," said Joe, "that's nice. Why?" 
"Heh, Heh, Heh!" chortled Bill, "I hoped you'd ask that. 
Well, it's sorta' like this. You divide the absolute value of 
the inductive reactance by the resistance. Dividing 1 K 
ohm inductive reactance by 1 K ohm resistance gives 1.0. 
The angle whose tangent is 1.0 is 45°. Now, how about if I 
give you a nice little equation to work that out?" 
"Aw man, I sure walked into that one, didn't I?" groaned 
Joe. 
"Nah, nah, nah, it's a very good question. Now, to accom-
modate your allergy which gets all stirred up when equa-
tions appear, let's look at the phase angle display in Figure 
8. The point where the curve crosses the vertical line 
marked 1.007 kHz is labeled `-45.195°' that means that, at 
that frequency, the inductive reactance and the resistance 
are equal. 
"If the vertical line moves to the left -- meaning that the 
frequency is going down -- the curve rises toward 0°. That 
happens because the inductive reactance is getting smaller 
as the frequency gets lower and becomes a smaller and 
smaller fraction of the resistance. 
"If the vertical line moves to the right -- meaning that the 
frequency is going up -- the curve drops toward -90°. That 
happens because the inductive reactance is getting larger as 
the frequency gets higher and becomes larger and larger 
compared to the resistance." 
"Yeah, that's better than an equation. Thanks lots. But Bill, 
'fat Buddy, I've got a problem." 
"Only one?" teased Bill. 
"Oh Ha Ha! Cute. I'm serious!" 
"Okay, sorry. What is it?" 
"Well, y'know, once upon a time, you told me we were 
going to turn an inductor and a capacitor into a resistor. It 
seems this trick has something to do with tuning, and that's 

(Continued on page 15) 
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(Continued from page 14 [Bill 
&Joel) 
why this scribble is called 'Tuning'. 
It's right at the top of the page!" 
"Yeah, so what's your trouble?" 
"So when are we going to do it?" Joe 
was sounding quite irritated. 
"Yes, yes, you're right to ask. I 
should have told you about all the 
stuff that leads up to the subject of 
tuning. 
"Tuning is possible with two compo-
nents, an inductor and a capacitor. 
That's because inductors produce a 
phase difference between voltage and 
current going one way, and capaci-
tors produced a phase difference go-
ing the other way. Also, inductive 
reactance gets bigger as frequency 
rises, and capacitive reactance gets 
smaller. 
"So, when you put an inductor and a 
capacitor together, there is a fre-
quency at which they cancel each 
other. That frequency is the fre-
quency to which they are tuned, and 
then there is nothing left but a resis-
tor. How's that?" 
"Ah-ha, so that's why you've been 
angling around all evening!" Joe had 
a gleam in his eye. "Betcha' ten to 
one we talk about capacitors next 
time." 
"You got it, man! G'nite!" 
"G' nite." 
* * * 

Diagrams and graphs were prepared 
using National Instrument's program 
"Multisim". 
Walter Lindenbach can be reached at 
lindenbachw@shaw.ca 

RadioActivity 2009 Pictures ga-

lore in the September issue! 
Watch for them, including the 

contest entries of note. 

(Continued from page 10) Tidbits 

The AWA Conference will be held in 
Rochester/Henrietta, NY this August 
20 - 23 . Details at 
www.antiquewireless.org. 

*As hand counted by this observer at 
each event at mid-morning of the 
first full day of flea marketing. 

Paul Farmer is a LIFE member of 
AWA, LIFE member and officer of 
MAARC, and member of CC-AWA, 
DVHRC, and MARC. He Ls a 
frequent radio meet attendee and 
vendor, proprietor of Time Out of 
Mind Radio, contributor to 
MAARC's Radio Age, and 
occasionally writes for Antique 
Radio Classifieds and other vintage 
radio journals. 

Ads: 
Free to a good home: Sparton AM/ 
FM console radio/phonograph, circa 
1950. Very good condition, attractive 
cabinet. Jeanne Blackburn, 9709 
Inaugural Way, Montgomery Village, 
MD 20886, (301) 840-1789, email: 
areiljjb@aol.com. 

Now open: 
The Radio Station 113 N. High 
Street, Millville, NJ 08332. 
Hundreds of tube and transistor 
radios. If it is not in the store it may 
be in our warehouse. Thousands of 
tubes; all at reasonable prices. Store 
hours: Call (856) 825-2239. David 
Hofeld. 

For Sale: ZENITH floor model 12-
S-267, missing one knob and cabinet 
needsrefinishing, $ 450; 
HALLICRAFTERS model 5R 104, 

new filter, nice cabinet, $65; 
DETROLA model 3202 with 
pushbuttons, AM/SW, missing dial 
cover, $75; SPARTON model 6-06 
leather covered, six-tube portable, 
$90; AIRLINE Global with new 
filters, a good looking table model, 
$65; WALTON-MORSE cabinet and 
nice looking bakelite facia but no 
chassis or knobs. Made in Saginaw, 
Michigan, $25; MOTOROLA tiny 
metal cased portable model 52M20, 
$55; PRECOR Deluxe solid-state 5-
band portable, made in Japan. 
Pristine, $40; ZENITH model R-24, 
new filters, $40; PHILCO cathedral 
89, new flters, $ 130; RCA cathedral 
model T-48, $ 165; PHILCO 
cathedral model 60, very nice orginal 
finish, $ 160. Will ship items except 
for the Zenith 12-S-267. Ernie Nagy, 
( 2 3 1 ) 2 6 4 - 9 4 1 2 ; 
elnagy1599@webtv.net 

For Sale by Non-member: 1941 
Phiko console radio in very good 
condition. Please call for details. 
Dora Rose (Manassas area), (540) 
788-4566. 

OBITUARY 
MAARC member Paul Hyman died 
on April 27, 2009. He is survived by 
his wife, Dr. Barbara Harley, five 
children and four grandchildren. 
Paul had been a member of the 
board of directors of the Pittsburgh 
Antique Radio Society and had 
belonged to MAARC for about 18 
years. The author of three Radio Age 
articles on transistor radio 
restoration, Paul also often attended 
RadioActivity. He will be missed by 
all. 
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Sun., July 19 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 
11:30, meeting at 1:30. 

Sun., Aug. 16 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 
11:30, meeting at 1:30. 

Thu.-Sun., Aug 20-23 AVVA Museum's Rochester Conference 2009 at RIT 
Conference Center, theme: kit radios. Details in AWA 
Journal, 50, No.3. See www.antiquewireless.org. 

Sun., Sept. 20 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 
11:30, meeting at 1:30. 

Sun, Oct 18 MAARC's annual RadioFallFest at the Davidsonville 
Family Recreation Center. See p. 2 for map and 
directions. FreeTailgating, for antique radio fans 
and Hams starts at 9:00, videos inside, auction at 
1:30. 

(To check on upcoming hamfests, go to www.arrl.org and click on hamfests.) 
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