
 
  

T 
HE first really successful vacuum-tube 
powered transmitter experiment was 
conducted by Western Electric engineers at 

Arlington’s NAA Navy transmitting station in 1915.  
There, several hundred hand-re-manufactured 
vacuum tubes, made from crude de Forest audions 
were wired in parallel to produce perhaps 300 watts 
of  actual radio-frequency power, modulated by 
human voice, and these signals 
were heard clearly across the 
continent and in Europe.  Less 
than three years later, 
successful radio transmissions 
were being made from single-
engine warplanes over the 
battlefields of France, as pilots 
acted as artillery spotters for 
the ground troops. 
 
After the celebrated trial of 
vacuum tubes as exciters of the 
Navy’s NAA transmitter at 
Arlington in 1915, the only 
immediate result was the 
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Navy’s condemnation of spark transmitter 
techniques.  Spark transmissions were naturally 
broad-banded, splattering energy over large 
portions of the then-used spectrum, which was 
mainly between 15 kHz and 500 kHz, or 
wavelengths longer than 300 meters.  The Western 
Electric test, though, showed that transmissions 
using pure sine-wave generators, like vacuum tubes 

and alternators, could carry 
communicat ions  over 
channels only a few kHz in 
width, and the power 
required was but a small 
fraction of what was needed 
for sparks or arcs.  World 
War 1 was already 
underway, and so there was 
a definite need for many 
small transmitters and 
receivers in the battlefield, 
to improve on the accuracy 
of artillery fire, if for no 
other reason.  Armies on 

(Continued on page 3) 

 

AIRCRAFT RADIOS IN THE FIRST WORLD WAR 
BY ED LYON 

In this centennial anniversary year of the entry of the USA into the First World War, and this month, on the brink 
of MAARC’s annual RadioActivity meet, where the theme is General Electric (as a radio equipment manufacturer) 
it was thought appropriate to tell as much as we know about a rare radio transmitter, part of a transmitter-
receiver pair of equipments made by GE, and called Wireless Aircraft Telephone, Mark II, by the users, the RAF. 

The G-E-made Wireless Telephone Transmit-
ter, Mark II, with front cover removed.  Left 
tube is RF oscillator; right tube is modulator. 
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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 $24 per 
year in the US, $36 in Canada, and $60 elsewhere, all payable in 
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available; contact the Membership Chair . All checks are payable to 
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MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on page 16 for details. 
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both sides were becoming weary 
of churning up every acre of 
France just to be sure of 
destroying the enemy. 
 
America was not yet at war, but 
had already become an arsenal, 
supplying aircraft engines, 
propellers, guns, ammunition, 
and army vehicles to Britain and 
France, but the flow of useful 
electronics was hesitant and 
sporadic, hampered by the 
difficulties imposed by the patent 
laws, which prohibited anyone 
from manufacturing triode 
vacuum tubes (so-called audions).  
With the concurrence of the Army 
Signal Corps and Congress, the 
Navy stepped forward and 
proclaimed that anyone who manufactured vacuum 
tube apparatus for military purposes was free to do so 
for the duration of the World War, and would be 
protected from lawsuit by the Government.  At the 
same time, tens of thousands of de Forest audions 
were placed on order, just to keep de Forest from 
initiating lawsuit – now it was only the Marconi 
interests that the Navy had to worry about, and their 
hands were full with British orders for equipment – 
so full, indeed, that they couldn’t meet half the 
delivery dates. 
 
This release of the worry about ruinous lawsuits was 
manifested in a release of engineering and scientific 
research to improve the audion, already proven to be 
in dire need of a good pumping-out to a far higher 
vacuum.  This allowed the production of much higher 
transmitter power from a few tubes, and allowed all 
tubes to operate safely and uniformly at much higher 
voltages.  Foremost in this research were Western 
Electric, who made tubes by hand in small batches, 
and General Electric (GE), who had converted part of 
their Cleveland (Nela Park) lamp-making facility to 
the design and manufacture of electron tubes, and 
could tool up to crank out thousands in a few weeks, 
if need be. 
 
GE’s capability was enabled, of course, by their 
extensive research capability in Schenectady, where 
tube technology had been progressing since 1912, 
long before the Navy release of infringement 
concerns.  In Schenectady, GE had been working 

(Continued from page 1) 

with the Signal Corps to mimic the successful VT-1 
tube made by Western Electric, who actually had 
permission to make tubes for telephone repeater 
work, based on a purchase of the rights from de 
Forest during one of his many desperate periods.  GE 
found that the VT-1 could not be made on lamp-
making machinery, and came as close as the 
machinery allowed with a copy of the Western 
Electric tube, differing completely in overall internal 
component construction and in filament voltage and 
current.  By altering the socket design of the Signal 
Corps radios, the Corps found that they could 
interchange the two tubes, VT-1 and GE’s tube after 
all.  GE’s was called VT-11, and ran on 4 volts 
filament voltage while the VT-1 ran on 2 volts, but 
both tubes performed equally in Signal Corps’ radios. 
 
This progress in tube capabilities, promising mass 
production for the first time in history, attracted the 

Navy CG-1130 aircraft transmitter designed in 1917 by GE, and using 
the new Navy version of the  Signal Corps VT-11 vacuum tubes. The 
British were privy to this design, and chose GE as their contractor. 
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systems were completely sealed in metal housings the 
ignition and generator sparking made so much 
interference that reception ranges against trench-sized 
troop transmitters was very short, and flag, blanket, 
lights, and flares/rockets were the accepted method of 
reply to an aircraft operator who had advice 
regarding enemy positions and movement compared 
to where the allied artillery fire was falling. 
 
The GE transmitter unit built for the RAF was called 
Mark 2 Wireless Telephone by the British, probably 
indicating it to be their second airborne wireless 
transmitter.  Although developed and tested by GE 
using VT-11 tubes, it was re-socketed before 
production to take what were called “French” tubes 
by the British.  These tubes were actually British 
Type B valves, good for about 5-8 watts output, but 
were largely derived from French Metál tubes with 
which they were almost interchangeable, a 
concession to allied solidarity in that war.  The one 
issue with original Metál tubes was their extreme 
fragility owing to the thinness of the glass in the 
envelope.  In the receiver unit were three tubes able 
to be connected either as an RF amplifier, detector, 
and audio amplifier, or with a regenerative detector 
configuration.  Tuning was fixed in the transmitter, 
having been preselected on the ground by clipping 

(Continued on page 5) 

attention of the British, as well as the 
U.S. military services.  The British, 
who were in the act of forming their 
Royal Air Force as a separate 
command (separate from the ground 
army and royal navy), sent a scientific 
delegation over to Schenectady to see 
what GE could do about manufacture 
of an aircraft transmitter and receiver 
that would be small enough to be 
operated in a Spad or similar one-
engine, one-operator warplane.  There 
was already a workable circuit 
available both in Britain and here in 
America, being basically a simple 
one-tube oscillator and an audio 
modulator.  The modulator could be 
switched from a buzzer-like output to 
impart tones to the keyed signals 
when Morse was sent, or to put a 
throat-microphone voice-modulated 
signal on the air.  The Naval Aircraft 
Research Lab at Anacostia had 
worked up such a circuit in 1912-13, 
using audions, and the improved GE 
or Western Electric VT-11/VT-1 type of tubes made 
the design quite good.  By hanging the transmitter and 
companion receiver from rubber bungees in the 
aircraft, the detuning by vibrations could be tamed 
down, and by running the spark-plug wiring in copper 
tubing from magneto to the plugs, some of the engine 
interference was under control. 
 
Tests in 1917 at Anacostia, using Western Electric 
Signal Corps transmitters like the SCR-76 showed 
that the VT-1 or VT-11 tubes, when paired in parallel, 
could allow plane-to-ground voice transmissions to be 
conducted over 5 to 10 mile ranges, depending on the 
aircraft antenna in use.  Indeed, the aircraft antenna 
was found to be the single most critical component in 
the entire air-to ground communications problem for 
the next 25 years.  At GE, meanwhile, similar 
progress was being made on aircraft radios, using the 
same general circuits as Western Electric was using 
for the Corps.  The Navy was the customer, soon to 
be joined by the new RAF.  In 1917, U. S. Navy and 
RAF orders came into GE for similar radio 
transmitters and receivers for aircraft.  The 
transmitters and receivers were separate, and had no 
common components except for the antenna, which 
was switched from one to the other.  One reason for 
this separation was that reception in aircraft was 
difficult, to say the least.  Until aircraft electrical 

(Continued from page 3) 

The RAF Mark II transmitter fits into its carrying case for storage 
between missions, as the radio-telephone for aircraft use was con-
sidered “sensitive.”  At left is the pilot’s control box. 
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capture of a German order to aerial 
squadrons, demanding that an American 
plane with wireless telephone equipment be 
shot down and brought to the rear for 
examination. 
 
The device was put into practical service 
some weeks ago and its advantages proved in 
actual air combat. By means of the radio 
telephone, it was possible for a ground 
observer to talk to pilots in the air miles 
away. Commanders of aero squadrons could 
voice warnings to all their pilots as to the 
movements of enemy aircraft, and squadron 
formations of all sorts could be maintained in 
the air as easily as infantry units on the 
ground. The wireless telephone messages 
could be delivered at a distance of several 
miles.  Mr. Potter also noted, "There are 
some details concerning it which we cannot 
discuss yet, but I have, myself, standing on 
the ground, given orders to a squadron flying 
in the air and watched them maneuver 

according to instructions. The transmission of 
the voice is clear enough to be heard 
distinctly over the noise of the airplane 
motor." 

 
It was apparent that the German air forces did not use 
voice modulated radio in their aircraft, and 

(Continued on page 6) 

the antenna lead to any of seven or eight taps on the 
tank coil.  Tuning extended from about 300 kHz to 
800 kHz.  The receiver used a variable condenser to 
set the detector tuning, with the RF amplifier set for 
broadband amplification (but actually served, instead, 
as an isolator from the antenna whipping around, 
which would have detuned the detector had the RF 
stage been omitted, something learned in field tests at 
Schenectady.   
 
The Navy transmitter developed at the same time by 
GE was the Model CG-1104, also a two-tube 10-watt 
unit that used VT-11 tubes, but with Navy 
nomenclature.  It was secured in the aircraft by a 
three-point bungee suspension that allowed it to 
bounce around harmlessly, unless it hit something or 
somebody.  It had a chest microphone and a separate 
power control box that was within reach of the pilot.  
Both the RAF and Navy units were able to be 
powered by batteries or by the aircraft battery and a 
dynamotor.  At this time the standard Navy practice 
was to use dynamotors to develop B+ voltages, while 
the Signal Corps nearly always used 
wind-powered generators and GE 
regulator tubes.  Both the CG-1104 and 
the RAF Mark 2 transmitters were 
delivered in time for the last throes of the 
war, but were extensively tested in the few 
years after that war while the military still 
enjoyed some small amount of prestige 
(and budget). 
 
Even though the GE-built RAF Mark-II  
transmitter and receiver barely made it to 
the war front before the armistice, there 
had been brief, but successful, use of this 
and the Western Electric SCR-68 outfit in 
British and American-built fighter planes 
in that war.  Soon after the war, Telephony 
(November 23, 1918 edition) carried the 
just-released statement of John D. Ryan of 
the Equipment Division, quoting W. C. 
Potter (possibly Ryan’s boss) of the War 
Department: 

 

"For some months it has been possible in our 
offices in Washington to hear the planes 
flying miles over the city, talking to each 
other and to the ground as they worked out 
and perfected the telephone device."  
The fact that radio telephones were a regular 
part of American aerial equipment has only 
been permitted to become known since the 

(Continued from page 4) 

RAF test bench with Mark II radio-telephone transmitter (left) 
and receiver (right) set up for testing.  Antenna reel is on far 
right top, with trailing-wire pay-out tube just below it. 
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If any readers have contacts with the British War 
Museum, perhaps that museum can shed more light 
on this unusual piece of war surplus. 
 

examination of their planes showed that the engines 
were insufficiently shielded to allow voice reception 
over reasonable distances, because of the spark-plug 
interference issue.  The Germans, as noted above, 
must have thought the Allies had some sort of 
breakthrough that allowed use of receivers in the 
aircraft. 
 
The Mark II transmitter in this writer’s collection 
seems to be almost unique among known collectors.  
Information on it is very scarce, consisting of a page 
or two of pictures and brief description in Meulstee’s 
Wireless for the Warrior, Compendium-I. and the 
picture of a complete transmitter and receiver set up 
on a test bench somewhere in England, that picture 
being in the Wireless Yearbook (1920) published 
annually by Marconi, Ltd. in England.  In searching 
for data on it, the late Alan Douglas remarked that 
since the radio was not used by the American forces 
it was probably not ever collected by Americans. 
Then since it was American-made, the British 
collectors never took a shine to it, either.  Fact is that 
Meulstee claims that almost a thousand of these were 
ordered by the soon-to-be RAF, and may or may not 
have been delivered.  The unit in this writer’s 
collection is labeled as serial number 535, matching 
the serial number on its wood case.  The British 
museum noted once that early aircraft wireless sets 
were often supplied with their own wood packing/
carrying cases because they were considered 
“sensitive” (we would use the term “Classified”) and 
had to be removed from the aircraft when not 
scheduled for flying use.  The case for this writer’s 
unit has compartments for all of the wiring cables, 
control unit, and transmitter, all equipped with what 
had been bungee cords to hold their contents safe 
from jarring when carried about.  
 

(Continued from page 5) 

FOR THE RECORD 
 
The April, 2017, meeting of MAARC took place at the “Sully Station” Northern Virginia venue on 23 April, 
moved from the usual third week of the month by Easter Sunday falling on that earlier date.  Weather was cool 
but bright and sunny, with the site bursting with blooms and flowers.  Geoff Shearer showed the handiwork of 
Ed Brady, who designed and made very sharp reproduction advertising signs for both Sparton and Emerson ra-
dios, as part of Willie Sessoms’ Show-’n’-Tell.  Then Geoff was tasked with presenting a slide show and live 
performing radio-phonograph demonstration of the “Beam-of-Light”  phono pickup technique. 
 
The auction was very large, and filled with quite desirable radios and test gear, along with a large assortment of 
loose and boxed tubes.  Visible among these was a scarce neon scanning TV illuminator tube.  Domi Sanchez 
and his crew are still bringing choice radios and electronics to the auctions from the treasure trove on the East-
ern Shore. 

This is the General Electric CG-1103/1104 type of 
aircraft transmitter/receiver developed for the 
Navy almost immediately after the delivery of the 
Mark II sets to the RAF.  The design of this Navy 
set is very similar to that of the Mark II. It uses a 
dynamotor, whereas Army and RAF sets used 
wind-driven generators. 
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An interesting proposal was brought before the 
MAARC Board of Directors in February asking 
them to consider changing the status of the or-
ganization from a non-profit to a charity, and to 
take on the role of a financial support organiza-
tion to the local radio museums.   The intent was 
not to drastically change what we do, but to take 
on the job of processing and selling the equip-
ment donations going to the museums, and pass-
ing along much of the proceeds to the museums.  
Up front, let me say that the Board rejected this 
idea fearing it would change the character of the 
club away from a radio collectors’ hobby support 
organization which, we felt, is what most mem-
bers desire it to remain.   
However, the proposal raised several topics of 
interest to the club and the hobby.  We are taking 
one of the seminar slots at RadioActivity in June 
to have a special membership meeting to talk 
about this and several topics regarding the future 
of the club.  I hope to see you there to discuss 
these things. 
The impetus for the organization change proposal 
was a policy change by the National Capital Ra-
dio and Television Museum to become more se-
lective in the donations they would accept, and to 
stop direct selling of museum type artifacts.  Part 
of the issue they are having is a large increase in 
the amount of equipment donations coming to 
them.  Many collectors, or people formerly in the 
electronics business, or the heirs of these, are 
looking to dispose of radios and related equip-
ment without just putting them in the trash.  Get-
ting a tax write-off is also a benefit for some.  
The increase in the quantity of donations was 
starting to overwhelm the capacity of the mu-
seum volunteers. 
This is something the club is seeing as well.  
With the aging of our collector community, and 
as more of our fellows start to downsize their col-
lection, or, unfortunately, pass away, we are see-
ing more radio estates come to us for disposition.  
You may have noticed some very nice items are 

going at our recent club auctions for fractions of 
what they would have gotten just a few years 
ago.  We only expect this trend to increase in the 
next few years.  How to handle this will be a pri-
mary topic at the meeting. 
We also want to get a feel for the sentiment to-
ward changing the tax status of the club to a 
charity.  Even though we didn’t wish to become a 
museum support charity, there might be benefits 
for members in making tax write-offs for dona-
tions an option.   We need to weigh this against 
possible costs. 
The Board has also heard a pitch to consider al-
tering the name of the club.  It was predicated on 
the idea that the term “antique radio” might not 
resonate with all collectors of vintage electronics 
and that a name update might help us reach a 
more diverse interest group.   Of course, we have 
lot of history in the MAARC name so wouldn’t 
want to jump into this quickly or lightly, if at all. 
Lastly, we do want to talk some about develop-
ments related to the local radio museums.  I be-
lieve most MAARC members do have an interest 
in these entities and want to see them flourish. 
It was recommended that the idea of a “Friends 
of the Radio Museums” organization was a good 
one, even if MAARC was not to become such.  
Brian Belanger has indicated he is looking to 
stand up something of this nature and is looking 
for help. 
Another effort being worked by some of our 
members is a new radio museum being proposed 
in Fairfax County in Virginia.  We are looking 
forward to news on the status of that exciting en-
deavor, and about ways we can assist.  
 
  
So, we hope to see you at our RadioActivity 
meeting in June and to get your perspective on 
these various issues. 
 
Best wishes, 
Eric 

PRESIDENTIAL MUSINGS ….. 
….WITH ERIC  STENBERG 
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does not have its electric vector (its polarization-
determining parameter) exactly normal to these 
sheets.  Thus, the portion of the radio wave that sur-
vives to excite the coils around the magnetic cores in 
the HRR-3 are forced to be polarized exactly verti-
cally, assuming the unit is level.  With only the verti-
cally-polarized waves registering on the direction 
dial, the user can be assured that the direction com-
puted by the circuit will be accurate.  The HRR-2 
design did not use this polarization assuring scheme, 
and was apparently abandoned as a design.  
 
Bottom line is that the HRR-3 arrived too late to do 
much drop-zone location, since by the time it arrived 
in the field, the agency was using all military aircraft, 
and they used VHF drop-zone beacons and locators.  
The military drop-zone beacon used  a clever design: 
Here, the beacon antenna was specially set to be ex-
actly 5/8 wavelength in height, which is just right for 
producing two lobes or beams, one relatively low in 
elevation angle, which reached out to great distances 
in all directions.  A second such omnidirectional lobe 
is produced when a 5/8 wavelength antenna is em-
ployed, at a much higher elevation angle.  But, there 
is no radiation in the overhead direction. This way the 
pilot, using a special RDF unit operating at the bea-
con frequency (at, say, 200 MHz) would home on the 
beacon signal when quite distant from it, and would 
note it getting stronger as he approached.  Suddenly it 
would fade away, indicating that the plane had flown 
into the gap between the lower and upper lobes of the 
beacon, where there was no signal.  Just as suddenly, 
then, the compass would come alive again, with a 
very strong signal.  At this point the drop would be 
readied, and when the signal dropped away again, a 
few minutes later, the aircraft crew knew they were 
essentially overhead the drop zone, and the drop 
would be made. 
 
But the best news is that this author finds that one of 
his best friends from the “good-ole-days” was the 
project manager at CIA’s Office of Research and De-
velopment for the HRT and HRR series of radios, and 
that the radios were made by Motorola.. 
 

C 
ORRESPONDENCE with other radio collectors 
all seems to point to the fact that FM radio, 
as noted in the March issue, is on borrowed 

time, and will be replaced by a digital form within a 
(Tidbits Continued on page 14) 

T 
HE page-1 article in the March 
2017 issue of Radio Age re-
lated the history and applica-

tion of a clever little direction-finder-
receiver called the HRR-3.  To summa-
rize, this hand-held apparatus could 
point the direction from which broad-
cast-band signals originated, using 
crystal-controlled tuning.  The purpose 

to which it was used by agencies like CIA was to lo-
cate clandestine signals, and some use of the device 
was realized in Eastern Europe during the Cold War. 
 
But more digging, and an e-mail message from a 
reader, revealed that the original purpose of the HRR-
3 was to locate our own spies in the field, so that sup-
plies and/or helpers could be parachuted to them.  
Today, of course, we would use GPS for such pur-
poses, but in 1962, GPS was not yet developed, and 
one alternative was to home on beacon transmitters 
placed at the spot where a parachute was to be 
dropped.  A companion device, therefore, was the 
beacon transmitter, itself.  The CIA had ordered the 
development of such beacons, one of which was the 
HRT-2.  It was first available to the users in 1961, but 
the HRR-2 was having teething difficulties at the 
time, and was delayed, finally never reaching the 
field, as far as we can tell. The HRT-2 was used in the 
field, and homing on it was carried out by the resup-
ply aircraft, using its regular radio-compass.  These 
radio-compasses operated on the airways beacon fre-
quencies, below the broadcast (AM) band, but also 
tuned the broadcast band, for homing on domestic 
broadcast transmitters. 
 
But, back to the HRR-3, where does it fit in?  The 
HRT-2 broadcast-band beacon operated in partnership 
with cooperating aircraft radio-compass equipment, 
already in most aircraft the CIA would press into ser-
vice, but would find little use in helping ground 
agents to find their cooperating field agents.  The in-
tended companion HRR-2 was in trouble in the fac-
tory, suffering from  poor rejection of interference 
from reflected and refracted signals not purely verti-
cal in polarization, which is essential for the accurate 
operation of low-frequency magnetic-loop direction-
finders.  The designers of the HRR-3, late in 1962, or 
possibly in 1963,  finally solved the off-polarization 
problem by the use of the printed-circuit foils located 
above, and below, the magnetic loop trio.  These two 
copper sheets act to short-circuit any radio wave that 

Tidbits 
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I 
T’S somewhat disconcerting to learn that to a 
well-established group of people who are now 
thriving on the internet, we who have done radio 

and electronics engineering and research for many 
decades have been engaged in a conspiracy to hide 
the truth about radio, and how it works.  Prior to the 
internet, this was a very small group that intercom-
municated with letters, pamphlets, books, and refer-
ences to patents, but now use the internet to magnify 
their message distribution. 
 
These folks call themselves, at times, geomancers, 
practicing geomantics or geomancy, the attribution of 
rational, even human, characteristics to the earth.  
Where radio plays a role is in the use of the concept 
of “grounding” a circuit element, or using “ground” 
as a source, sink, conductor,  or shield for the flow of 
electric charges (electrons, for example).  Geoman-
cers claim that the variability in conductivity of the 
earth is but a minor manifestation of the earth exert-
ing its power over those radio engineers who explain 
their use of earth as part of any circuit. Geomancers 
consider Tesla’s finest work, for example to have 
been grossly ignored by the scientists of the day, and 
by most electrical engineers of today.  They feel that 
Tesla was on the verge of succeeding to harvest the 
virtually unlimited energy of the earth, using his 
high-voltage and unorthodox electrical devices, and 
of course such an achievement would have upset the 
growth of fortunes by the moguls of the electrical and 
electronic industries. 
 
Most engineers of both yesterday and today actually 
consider that Tesla was smart, and on the right track 
in making alternating current the optimum method of 
generating, transporting, and using electrical energy 
in a broad and spread-out country like our own.  His 
more lofty notion of tapping into some earthbound 
source of free power, though, was thought to be non-
sensical. George Westinghouse certainly thought 
Tesla’s a-c power ideas were wise, as did almost half 
of the General Electric management.  Edison’s d-c 
power grip on the rest of GE and several major cities 
would have been a far better target for any conspir-
acy-hunters.   
 

The roles of “ground” (or “Earth” if you’re British) in 
electric or radio systems have always brought up as 
many questions as answers for the layman, and have 
been the meat and potatoes for the quack and pseudo-
scientist.  Add to the usual uses for “grounding” cir-
cuit elements the highly unusual ground-based tricks 
found in earlier days of radio and electronics.  A brief 
run-through of patent literature will bring up dozens 
of patents granted to individuals for “earth batteries,” 
for example.  Most of these batteries (or, really, cells) 
comprised copper and  zinc electrodes driven into the 
ground, and from which came “…an endless supply 
of battery power for your use…”  Most of the patents 
encouraged the addition of chemicals dissolved in 
water poured on and around the copper and zinc 
stakes, to further improve the battery’s output [1].  In 
fact, one such recommended placing the zinc and 
copper electrodes, in the form of slats held separated 
from each other by wood braces, into cesspools or 
outhouses so as to let Mother Nature’s chemicals in-
crease the battery output [2]. These “battery” patents 
all base their operation on using earth (or wells or 
cesspools in the earth), and so take on special mean-
ing for the geomancers, who write treatises on how 
the earth can be persuaded to provide electricity for 
our use, endlessly. 
 
Several of the patents are for clearly impossible de-
vices, indicating a serious lack of attention to detail 
on the part of the patent examiners.  At least two of 
the patents praised by the geomancers in their litera-
ture [3] call for adding a third metallic component to 
the usual zinc-and-copper electrodes in a chemically-
polluted hole in the ground – iron, in the form of a 
laminated core around which the copper and zinc are 
carefully wound as wire in coils.  Around this iron 
core is also wound a much larger coil, and the claim 
is that the voltage generated by the zinc-copper cell is 
multiplied by the turns-step-up between the coil 
windings.  The second patent at least admits that the 
step-up is seen more readily during the moments the 
primary winding is connected and disconnected, 
rather than when it is left connected. 
 
A good summary treatise on the beliefs and theories 
of the geomancers can be found on the web in a paper 

(Continued on page 10) 

THE WELL-GROUNDED RADIO CONSPIRACY 
BY ED LYON 

Google or Bing the term Ground Radio and you’ll churn up a host of articles and opinions about the almost for-
gotten trials of some early radio experimenters who became convinced that the best radio performance takes 
place when we radiate the signals underground, not through the air. And those who doubt it are conspirators. 
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entitled “An Introduction to the Mysteries of Ground 
Radio,” by Gerry Vassilatos.  This fellow, Vassilatos, 
seems to be the spiritual head of the geomancers. He 
writes that the above paper summarizes some basic 
geomancer notions, which are more completely de-
scribed in “The ReDiscovery of Vril – the Lost Inter-
view of Gerry Vassilatos that ties it all Together [sic]” 
and in many volumes of “The Vril Compendium.”   
Vassilatos describes, with glee, several instances 
where a well-known scientist was perplexed at un-
usual electrical measurements that involved the earth, 
as though the earth were “pulling his chain.”  An ex-
ample is described of a time when some early radio 
researcher measured a radio station’s  signal strength 
at a receiving site, was pleased at the result as being 
about in line with his calculations, the same researcher 
then was perplexed when he switched the ground and 
antenna connections and read much higher signal 
strengths.  Vassilatos writes that he does not believe 
that radio engineers can get anything right about 
shortwave or lower-frequency (HF to VLF) uses of 
ground connections in their antenna circuits, simply 
because the earth will not cooperate with these non-
believers. 
 
He states that geomancers have a great admiration for 
a Rev. Joseph Murgas, an early believer in the ration-
ality of the Earth, who worked in radio circuits around 
the turn of the century, 1900-1910.  Murgas was 
awarded several patents for radio systems, the trans-
mitter end equipped with two output terminals, one of 
which was connected to elevated aerial systems some-
times shown as concentric bucket-like containers, and 
sometimes simple flat sheets or plates (which he la-
beled “capacities,” rather than aerials).  The other 
transmitter output terminal was connected to any of 
several types of grounds, and for some Murgas used 
deep wells in the earth with his insulated “ground” 
wire run down them, the insulation often being oil, 
said to exclude moisture. To an engineer of the day, 
that wire, run to the bottom of an oil-filled well in the 
ground, was capacity-coupled to the ground.  Of 
course Murgas labeled these capacity-coupled 
grounds as “antennas.”  What attracted the admiration 
of the geomancers; here was a radioman who sends 
his signals out through Mother Earth, not high above 
it, like Marconi and the rest of that lot.  Of course, 
they do not talk about Murgas’s “capacities,” large flat 
plates held high in the air, sort of like antennas. 
 
In actual fact,  Rev. Murgas’ transmitter and receiver 
concept differs very little from standard methods used 

(continued from page 9) 

in the heyday of radio: launching radio waves from an 
aerial wire which is excited with RF voltage with re-
spect to ground or earth, and at a distance capturing 
some of these waves with a similar aerial wire with 
respect to earth.  But to Vassilatos, his efforts are held 
as a highlight of geomancy theory, that the earth is 
actually condescending to carry the message, and not 
the electromagnetic wave launched in the space above 
the earth.  Vassilatos considers Murgas to be one of 
the geomancy beacons of light, and among the foun-
ders of the movement.  Another cleric, Rev. Athana-
sius Kircher, is held up as one whose “…writings pre-
serve an ancient knowledge which concerned itself 
wholly with the vitality of the earth.”  Vassilatos con-
tinues, regarding Kircher, “ The metaphysical telluric 
currents were known to permeate the world, the ener-
gies which mediating vitality. Maps of telluric cur-
rents were the prized possessions of geomancers, per-
mitting the knowledge of vitality control on earth.” 
 
Powerful stuff.  Vassilatos explains that in time, this 
knowledge of the ancients was systematically lost, as 
“..the more qualified scientific observers rfeplaced 
their sensitive experience of telluric energies with a 
merely superficial observation of geodetic currents.”  

(Continued on page 11) 

Cerpaux patent for a battery composed of two 
dissimilar metal “combs” each wired to the de-
vice requiring battery power.  Inventor recom-
mends first soaking the ground with acids, salts, 
etc., or dropping the unit into a cesspool or privy. 
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In actuality, telluric currents have been studied scien-
tifically for a good many years as byproducts of the 
effects of solar wind on the earth’s magnetosphere. 
The solar wind is a stream of very energetic protons 
and electrons sweeping from solar eruptions outward, 
and when it encounters the earth’s magnetic field, 
some 5 or more earth radii (>30,000 km) out from the 
planet’s surface, these charged particles distort the 
field, and move along its magnetic lines, and in doing 
so, induce currents in the partially conductive surface 
and oceans.  These currents range from fractions of 
one Hz to several hundred Hz in frequency, and are 
mixed with man-made currents, mostly resulting 
from faults and imbalances in electrical power sys-
tems. 
 
Then, to complete the cycle, and to make the geo-
mancers’ day, the earth currents may affect the occur-
rence and locations of some lightning strokes.  These, 
we know, can create “whistlers,” down-chirped radio-
frequency waves (from about 10 kHz down to per-
haps 100 Hz) that result from the frequency-dispersed 
propagation of the lightning stroke’s broadband RF 
pulse along magnetic field lines that arch outward 
thousands of miles, inter-connecting the earth’s mag-
netic poles.  On their way along the magnetic field 
lines, these whistler waves disturb the rhythmic spi-
raling of free energetic electrons that have collected 
along these magnetic flux lines, transported to earth’s 
vicinity from solar eruptions by the relentless solar 
wind. The electron spiral pitch disturbed this way 
causes the electron to bore deeper than usual into the 
earth’s atmosphere at the poles, where it’s collision 
with air molecules absorbs the electrons and ionizes 
the air molecules (usually nitrogen or oxygen).  
Given enough of these episodes, and we have a bril-
liant aurora borealis display to awe us..  The geo-
mancers skip the space physics and opt for the shorter 
version: Earth’s sub-surface vitality creates forces 
which result in the northern sky glowing with waver-
ing lights.   
 
These telluric currents mentioned above often dis-
turbed early telegraph signals that used single wires 
aloft with ground returns, especially on long lines 
where signal-to-noise ratios were always quite poor. 
In radio signaling, telluric currents are not major fac-
tors, but they do contribute to the electrolytic corro-
sion of ground systems which sometimes causes 
losses and inadvertent mixing of signals, as in the 
Luxembourg effect [3].  And they can contribute to 

continued from page 10 the charging or discharging of “earth” batteries, like 
those tried by early telegraphers, usually copper and 
zinc or iron spikes or poles driven into the moist 
earth, useful until they corrode sufficiently to render 
the battery “weak.”But then refreshing it requires 
only picking a new location and driving the spikes in 
the ground again, which rubs off most of the old cor-
rosion – voila! A new battery!  
 
 One of the favorite of early radio researchers in Vas-
silatos’s papers is our old Hyattsville, MD, native, 
James Harris Rogers [4].  Rogers had tunneled his 
property in Hyattsville and buried pipes and clay tiles 
containing wires and insulating hoses, and claimed to 
have antennas in these devices that would outperform 
any the Navy then had in operation, that being about 
1918.  The Navy sent Commander A. Hoyt Taylor 
(who would head the Naval Research Laboratory 
when it opened five years later) to investigate, since 
he had just examined the antenna installations in the 
Canal Zone, and would likely understand what the 
learned “professor” Rogers had there in Hyattsville. 
 
Taylor looked over the underground pipes and wires, 
listened to Rogers describe the principles of operation 
to him, and then brought a couple Navy receivers to 
Rogers’s lab and hooked them up to his underground 
wires.  They brought in stations, and the background 
was surprisingly clear of static. Taylor searched the 
Navy records and found there was room at the Winter 
Harbor, Maine, Navy station for one or two of 
Rogers’s underground pipe runs, one aimed at Europe 
and one toward the south.  The ditches and pipes 
were soon laid, under Rogers’s supervision, and he 
installed the wires and insulation system and ran the 
wires to a nearby Navy receiving building.  There 
Taylor installed several Navy receivers, an SE-143 
and two IP-76 “standard” sets.  A small spark trans-
mitter was also set up there, and it was connected to 
the south-looking Winter Harbor underground an-
tenna wire.  Signals were sent with this transmitter, 
with mediocre to poor reception at the Canal Zone 
receiving site.  On the other hand, signals sent from 
the Canal Zone were heard very clearly using the 
same underground antenna for receiving at Winter 
Harbor. 
 
Rogers had never made any serious claims about his 
antenna for transmitting, and he used it in Hyattsville 
only for receiving, thus far.  So the Navy was favora-
bly impressed at how this installation in Winter Har-

(Continued on page 12) 
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bor received signals from the Canal Zone and 
Europe quite clearly while Navy stations at the Ca-
nal Zone and Washington had difficulty receiving 
Europe and California, especially in summertime.  
With this information, Taylor made more installa-
tions at Winter Harbor, tearing down other standard 
antennas to make the necessary space, and that 
Navy site became basically an “underground” re-
ceiving station.  Of course, Vassilatos and the geo-
mancers consider Rogers one of their prophets, and 
point to this station as a triumph of ground radio 
over the inferior radio-engineers’ radio systems.   
 
When other recognized scientists examined the 
situation more objectively a few years later, they 
found that any radio receiving site as far north, geo-
magnetically, as Winter Harbor, Maine, would be 
relatively free of static most of the time, being so 
much farther from tropical thunderstorm sources as 
other more temperately located sites.  These scien-
tists realized the sources of most of the static in low-
frequency radio was caused by thunderstorms in the 
tropics, these events creating an average of a million 
lightning strokes per day, and each one being a 
source of low frequency noise-like signal.  And the 
closer they are to one’s receiver, the more difficult it 
will be to separate their background from the de-
sired signals. And these same scientists also knew 
that antenna wires on or slightly under the ground 
can be effective receiving antennas, lacking the effi-
ciency of a proper overhead antenna, but at frequen-
cies below a few MHz, the efficiency of a receiving 
antenna is of very low value. Vassilatos would dis-
agree, saying a proper underground antenna can be 
more efficient than any overhead type. 
 
In all receiving antennas it is important to try to get 
the desired signal it delivers to the receiver to be 
higher in amplitude than the noise. In the exotic fre-
quency world of microwaves, and VHF/UHF radio 
and television, outside sources of noise are weak, 
and so the main source of noise is inside the re-
ceiver, at its “front-end,”  If, at that point in the re-
ceiver system, the internally-generated noise ex-
ceeds the signal level coming in from the antenna, 
amplification is of not much value, since the noise 
will be amplified along with the signal.  At much 
lower frequencies, such as in the AM broadcast 
band and signaling systems at LF, VLF, and ELF, 
the externally-generated noise far exceeds any gen-
erated inside the receiver under all but pathological 
circumstances, so that efficiency in the receiving 

(Continued from page 11) 

antenna is not a big deal. Losses in that antenna re-
duce the signal, it is true, but they also reduce the 
noise entering the system, as well, leaving the sig-
nal-to-noise ratio about the same.  Thus, the ineffi-
ciency of an underground antenna does not seriously 
reduce readability of LF or VLF signals picked up, 
and can be designed such that the feeder wires that 
connect the antenna, itself, to the receivers can also 
be underground and thereby shielded, thus helping 
reduce locally generated spark-noise, such as from 
older motors, light fixtures, and other electrical ma-
chinery. The bottom line in underground “long-
wire” antennas, such as those of Rogers, is that they 
are not much different than antenna wires laid on 
the ground, or put up on poles, for the wavelengths 
in use at the time - from 1000 meters to 30,000 me-
ters.  The best of all antennas for these frequencies 
is a cloud-to-cloud bolt of lightning of perhaps 50 
kilometers length and about 1000 meters from the 
ground.  
 
One of the earliest experimenters who has been 

(Continued on page 13) 

Illustration from Bryan patent, praised by geo-
mancers as a clever way to get higher voltage 
from an earth battery,  The three pointed things 
are described as iron cores on which wires are 
wound.  The low earth voltage obtainable at the   
buried electrodes at the bottom are thereby 
boosted by inductive effects involving the coils 
and iron cores. 
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sometimes called the first to employ wireless signal-
ing Is Nathan Stubblefield, who claimed to have sent 
voice signals from one place to another without 
wires. Gerry Vassilatos quickly endorses Stubblefield 
as an early successful harvester of natural earth sig-
nals, earth power sources, earth conductors, and am-
plification.  Here is what he says in his “An Introduc-
tion to the Mysteries of Ground Radio:” 
 

The very first vocal radio broadcast was 
engaged by Nathan B. Stubblefield 
(1872). Mr. Stubblefield employed special 
"earth cells" and long iron rods to trans-
mit strong vocal signals "with great clar-
ity". These signals traversed a mile or 
more of ground, a coordinated conduc-
tion wireless system providing telephone 
service for a hardworking farm commu-
nity. The Stubblefield Radio Method 
represents an essential technological 
mystery. His "earth cells" never wore out, 

(Continued from page 12 
 never produced heat in their telephonic 

components, and provided "signal 
ready" power at any given instant of the 
day. Being neither activated or assisted 
by additional battery power, the system 
was fully operational around the clock. 

In actual fact, Stubblefield was granted patents on 
what turns out to be induction-coupled telephones 
and claimed earth-conducted and waterways-
conducted telephones.  His early phones operated 
over as much as 400 feet distance between instru-
ments, while later models, using up to 6-foot diame-
ter inductances to couple the phones, were claimed 
to reach over a thousand feet between instruments.  
This is somewhat better than Joseph Henry’s origi-
nal inductance-couples system that reached about 50 
feet between transmitting coil and receiving coil, 
almost a century earlier. 
 
Stubblefield also claimed to power his wireless tele-
phones by means of earth batteries, but he, too, mis-
understood how induction coils and transformers 
operated, and in his 1898 “Electrical Battery” pat-
ent, he mixed copper and zinc windings with iron 
windings and then added a secondary coil over all, 
in an effort to get higher voltage from the earth bat-
tery than the scant volt that can be obtained from the 
copper-zinc electrode pair.  At least he didn’t com-
pound his lack of understanding with the attempt to 
series-connect several zinc-copper earth-cells using 
the common earth for all the cells, as Bryan and 
other patentees did.  For them, though the shame 
should be on the patent examiners. 
 
End Notes: 
[1] The copper and zinc set the output voltage, but 
the chemicals used can increase the current that can 
be drawn, at the expense of dissolving the electrodes 
faster. 
[2] With the added hazard that a stray electrical 
spark could ignite the methane also produced in 
these locations. 
[3] Lyon, Ed., “The Luxembourg Effect,” Radio 
Age, March, 2002, page 1, ff. 
[4] “Underground Antennas and James Rogers,” E. 
Lyon, MAARC Newsletter, October 1992, p.1, ff. 
 
 

Illustration from Stubblefield’s earth battery pat-
ent, where he tries to increase battery voltage by 
adding an iron core and secondary winding. 
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few years.  But it will occur in the rest of Europe 
and Britain before it takes hold here, it is expected. 
 

R 
ADIOACTIVITY-2017 is fast approaching.  
As most members likely know, the regis-
tration Desk at these events is a busy place, 

especially just before the flea market opens and just 
before the auction, when most attendees realize they 
don’t yet have their identification badge or auction 
bidding card.  It is also at the registration desk that 
MAARC has a raffle radio where attendees can pur-
chase tickets for the drawing of this radio, which 
drawing takes place at the beginning of the big Sat-
urday auction. 
 
Well, this year, Domi Sanchez pulled a gem of a 
radio out of his sack of auctionable items, and sug-
gested it as a raffle radio.  It is a  Zenith Transoce-
anic, of the type made for the military, bearing the 
name plate R-520/URR, in absolutely pristine con-
dition. This would be one of the rarest of the T-Os 
out there in collector-land. 
 
Then, to tempt the RA-17 attendees yet more, Eric 
has brought out a very nice Crosley Fiver as a fine 
raffle radio.  Both are being raffled with each ticket, 
with the first drawing awarding the R-520/URR and 
the second drawing awarding the Crosley Fiver.  We 
have pictures of both here. 
 

(TIDBITS, continued from page 8 ) 

OBITUARIES 
 

We regret to have to announce the recent passing 
of several members and friends of MAARC: 

Johann Svanholm, MAARC member 
The mother of MAARC member Nick Dodson  
The brother of MAARC member Ray Donik 

 

The editors and membership of MAARC  wish 
to express our sincere condolences . 

Requiescxant in Pace. 

This is the Crosley Fiver  to be raffled at RA-17 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: jfradio@aol.com; or 
web: www.jfradiorepair.com 
 
F o r  S a l e :  R C A / N i p p e r 
Maintenance mats, new old stock 
(probably 1980s), red vinyl, black 
cloth backing, 51 by 31 inches, 
1.3 lbs. Two Nipper (dog and 
Victrola) logos with words"RCA 
Replacement Parts" in white at 
top and bottom. Mats were 
intended for use by technicians 
repairing electronics in your 
home. Mint, folded in original 
stapled plastic bag, with insert 
printed "RCA Stock # 1F8084". 
Fine display table coverings. $43, 
or two for $78, postpaid in U.S. 
Email or phone for picture or 
more info.  Alan Diamant, 108 
Redwood Drive; Madison, AL 
35758; 256-325-4600, email: 
amdiamant@aol.com.  
 
 
For Sale: 
 Photocopies of DOD publication 
on tube tester Models I-177, I-
177A, I-177B, and socket adapter 
MX-949/U (the external plug-in 
unit for testing transmitting and 
other tubes with sockets not in 
the I-177). 20-page 8.5 x 11 
document contains instructions 
for these tube testers and the 
adapter, schematic and other info, 

and test data for many more tubes 
than are listed in the small book in 
the lid. $8 postpaid in U.S.A. All 
proceeds benefit the Museum. 
Check payable to NCRTV 
Museu m-- mai l  to  NCRTV 
Museum, PO Box 1809, Bowie, 
MD 20717. Or, order at ncrtv.org 
and pay via Pay Pal. 
 

For Sale:  Reproduction knobs and 
rubber parts for vintage/antique 
radios. (Latest product: lever 
buttons and push-buttons for 
Belmont table radios) See 
www.RenovatedRadios.com to see 
the full selection of radio parts. Or 
call: (586) 876-9802 (Leave 
message)  Ed Schutz blacksmith@ 
RenovatedRadios.com 
 

Vintage Electronic Services: 
Specializing in vintage radios, test 
equipment, and audio.  
**  Elect r ica l  Repa ir  and 
Restoration  
** Component Rebuilding  
For more information, visit my 
w e b s i t e  a t  h t t p : / /
services.pixellany.com/  
Mark Herring, Annapolis, MD  
443-949-9785  
mark@pixellany.com 
 

For Sale: 
CONSOLES FOR SALE.  Zenith 
775-B, Restored, Playing, $275.  AK 
376 Chassis in 168 Cabinet, Plays 
Intermittently, $200.  Grigsby-
Grunow Majestic 92, Restored, 
Plays, $200.  GE J-87, Restored, 
Playing, $110. All are in nice 
cosmetic condition.  Pick up in 
Springfield, VA.  Gary Alley, 703-
569-8964,  

g a r y a l l e y 1 @ v e r i z o n . n e t .  
Negotiations done on premises. 
  
Wanted: 
Geiger Counter aficionados – I would 
like to correspond w/ members 
interested in 40’s to 50's vintage 
Geiger Counters. I’ve managed to 
repair a couple of ‘em, including one 
made by HEATH, and would be 
pleased to discuss the trials and 
tribulations encountered. Please e-
mail, snail-mail or telephone! 
 
Stephen Imms  
6035 E. Pine Crest Ct, Cornville, AZ 
86325; 928 852 0881; Email 
steveimms@cableone.net 

 Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 
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MAARC Your Calendar! 
Sun., May 21 MAARC meeting at the Davidsonville Family Recreation 

Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: Pre-1926 Crosley sets; 
Program: Audio Amplifiers - Randy Warren. 

Thu-Sat, June 15-17 MAARC’s RadioActivity 2017, returning to the Sheraton 
College Park North Hotel, at the junction of Interstate 95 
and MD Rte 212 in MD.  Flea market;, auctions on 
thursday evening and Saturday, seminars, Friday 
banquet, etc. See blue centerfold in March and April 
issues of Radio Age, or check website. 

Sun., July 16 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: Book-  and jewel-case-
radios; Program:  Building a tech library, Brian 
Belanger.and Joe Meagher 

Sun., Aug 20 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: European Radios; 
Program:  Radio Interoperability, Bruce Pellicot. 

Sun., Sept.17 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: <1950 Radio Batteries; 
Program:  Stuffing components, Dan Koczur. 

Presort Standard 
US Postage Paid 
Permit  401 
Frederick, MD 

Mid-Atlantic Antique Radio Club 
c/o Geoff Shearer 
14408 Brookmere Dr. 
Centreville, VA  20120-4107  


