
 

NAVAL AIR AND RADIO—PART 1 
  

BY ED LYON 
The U. S. Navy was early to place radio gear aboard aeronautical platforms, but the main purpose of both the 
platform (usually an airship or dirigible) and its radio equipment was to carry out observation, and to report on 
such observation.  Late in the Depression, all this changed, as the notion of aircraft as essential combat weapons 
finally sunk into the minds of ironclad minds of the brass.  Enough metallurgy—read on…. 

T 
HE U.S. Navy was early to adopt radio and 
electronics for their ships and shore stations, 
and kept their equipment quite current with 

the state of the radio art.  The Naval Air arm, 
however, fell into the quagmire of Naval 
bureaucracy, and finally pulled itself out midway 
through the second World War.  Indeed, the Navy 
barely had an Air Arm, and weren’t keen on owning 
and operating aircraft, especially at sea.  But why 
would they not welcome air power to add to the 
fleet’s overall prowess? 
 
Maybe it was Billy Mitchell’s embarrassing  demon-
stration of the power of air attack against ships at 
sea, or maybe it was just the prevalent Navy notion 
that the principal value of aircraft was in spotting and 
reporting the fall of shot during bombardment by 
their ships’ big guns.  The news out of Europe, 
however, especially after 1939, dispelled all notions 
of ignoring the airplane as a weapon of war, and 
Pearl Harbor clinched it for even the most diehard 
blue-water Navy brass.  The feeling grew rapidly that 
the naval Air Arm just might be the salvation of the 
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Navy afloat.  (Of course, the submarine fleet had 
got almost exactly the same second-class treatment 
from the Navy architects, for they went to sea in 
World War II in fine boats, but without any 
functional torpedoes, but that’s another story.) 
 
The Depression years saw the armed services shrink 
in size and capability, and very little was available 
toward modernization.  Navy laboratories struggled 
to stay in existence at all, let alone continue to 
probe physics and chemistry to come up with better 
ways to win wars.  In 1933, -34, and -35, the Naval 
Research Laboratory was threatened by Congress to 
prove that they should not be shut down until a need 
for their services might arise, if ever.  Luckily, they 
had, in each of those years, several projects that 
fascinated enough congressmen to stay their 
execution.  Once it was SONAR, being developed 
in cooperation with the British, and then it was the 
quartz frequency synthesizer for making radio 
signals absolutely stable in frequency, and the 
popularity of broadcast radio and its possible 

(Continued on page 3) 
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improvement with this new device saved the day.  
But NRL was actually working more  at the time on 
radar, aircraft radio, and radio-altimeters for aircraft, 
things that a pacifist Congress would have waved 
aside as “frivolous.” 
 
NRL’s early radar work has been covered in these 
pages [1], and their radio altimeter work melted into 
the radar program when the British Tizard mission 
came to Washington in 1940 to exchange radar 
technology with American military and scientific 
organizations. Their radio work dealt with homing 
methods for aircraft-carrier-based planes [2] and 
radio aids to navigation, primarily, and they tended to 
solve radio communications problems as ham radio 
operators would.  The senior radio experts at NRL, 
Hoyt Taylor and Leo Young, and many of their 
engineers, were licensed radio amateurs, who 
believed, for example that naval aircraft pilots and 
crewmen should communicate in Morse, and not in 
“sissified” A3 voice mode. 
 
Actually, Hoyt Taylor had another reason to favor 
Morse signaling – it was easily encrypted and made 
useless to the enemy eavesdropper.  Which is why he 
strongly criticized regenerative receiver circuits and 
the superheterodyne circuit;  he became convinced 
that a good radio intercept operator, such as those he 
knew of in Germany, could readily pick up and 
direction-find the superhet’s local oscillator signal, 
some of which he felt always leaked back out the 
receiving antenna.  Others in the Navy hierarchy felt 
the same way.  So when the requirement went out in 
1934 to industry to develop compact radio 
transmitting and receiving equipment for Navy 
aircraft, including single-place aircraft, the technical 
description made it clear that TRF receiver circuits 
were intended.  Further, the power consumption/
power radiated ratio for the transmitter was so low 
that there would be no way to plate-modulate the 
transmitter output stage to get high-level voice 
modulation.  The “ham” imprint could be sensed in 
the specifications. 
 
Western Electric was already into the business of 
designing and manufacturing both receivers and 
transmitters for aircraft; they had the Model 8A 
transmitter and companion Model 9B (or 9D in some 
aircraft) TRF receiver.  The emerging commercial 
airlines used these models, often modifying them for 
easier operation by busy crewmen. Other bidders 
included RCA, GE, and Westinghouse, with RCA 
offering versions of their own established line of 

(Continued from page 1) aircraft equipment.  Western Electric offered a 
slightly modified version of the 9B receiver, adding 
the Navy-required BFO.  Those of you who are 
familiar with amateur radio  receiver circuits will 
realize, here, that a BFO for a TRF radio is a bold 
enterprise.  For those unfamiliar, here is the issue:  
The BFO is the beat-frequency oscillator, operated at 
the superhet’s intermediate frequency, which for 
many old tube-type ham receivers was at 455 kHz.  
The BFO was made slightly adjustable in frequency 
through the use of an operator’s control knob, and the 
BFO’s output signal was mixed with the signals 
tuned-in by the operator at a point in the receiver 
where the incoming signals had been converted to the 
intermediate frequency, usually 455 kHz.  This 
mixing of the BFO output and the IF- converted 
incoming signals changed the Morse clicks, long ones 
for dahs and short ones for dits, into “beeps” or 
pleasant musical tones, fully adjustable in pitch by 
the BFO operator’s adjustment knob.  The Navy 
wanted the receiver to have a BFO, but didn’t want a 
superhet circuit which has the handy fixed 
intermediate frequency going for it, and so the radio 
they ordered had to have a BFO that tuned from the 
bottom-most incoming signal frequency to the 
uppermost, exactly in line with the TRF amplifiers’ 
tuned circuits.   In other words, the receivers’ BFO 
tuned-circuit had to track its RF amplifier tuned-
circuits with tolerances of about 10 or 15 parts per 
million. 
 
The result was the RU series of receivers, the first 
successful production run called the RU-4, first used 
in the Grumman J2F-1 “Duck” amphibious plane.  
This receiver was paired with a much larger 
transmitter, made by Westinghouse, in the GP-series, 
Model GP-1.  Aircraft at that time had 12-volt 
electrical systems, so these radios used 12-volt 
dynamotors for their B+ power. The next year, the 
Grumman plane was outfitted with the RU-5 and RU-
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receivers and transmitter would be located accessible 
to the non-pilot, who was actually a gunner/radio 
operator/navigator in most planes. 
 
Navy crewmen of the period often complained about 
the locations and accessibility of the radio and 
navigational aid electronics in their planes.  For one-
place aircraft, of course, priorities, based on combat 
needs, were set by the operating Navy, and the 
Bureau of Aeronautics (BUAER)complied as well as 
possible.  Up until the 1940s, however, all radio 
equipment was installed in aircraft, either on the 
assembly line or afterward, by Bureau of Engineering 
or Bureau of Ships personnel or their contractors.  In 
some cases, the space intended for a radio might be 
found to be invaded by wiring cables or hoses and 
tubing installed by the airframe contractor, requiring 
some rework to fit the radio into place.  For classified 
electronics units (like early radars, IFF gear, or 
certain navigation gear, this practice was continued, 
generally keeping the aircraft assembly line 

(Continued on page 5) 

6, the RU-5 being virtually the same as the earlier 
RU-4, but the RU-6 could take a loop antenna input, 
and operate at 300-500 kHz, and thus could be used 
for direction-finding, probably to locate its “mother 
ship” or to locate its base ashore. 
 
Within two or three years, the Western Electric 
receiver model numbers had progressed to RU-7 and -
8 and had found a home in the Grumman Wildcat 
fighter plane, along with Western Electric’s GF series 
transmitter, far more compact than the Westinghouse 
transmitter, and able to be operated by the sole 
occupant of the Wildcat, the pilot/navigator/gunner/
engineer/radioman.  During the war, the model 
numbers progressed ever higher, as modifications to 
meet new needs or to fix old problems were gradually 
incorporated.  Actually, the models from RU-4 to RU-
19 differ very little.  Sometimes simply changing how 
many receivers would be co-located in an aircraft 
changed some of the junction boxes interconnecting 
the receivers, and it called for a new dash number for 
the receivers. 
 
Some of these RU-series receivers operate on the 
older 12-volt aircraft power systems and some on the 
more recent 24-volt systems, and the receivers are 
basically alike, the 24-volt units having an extra 
dropping resistor to reduce the heater voltage to 12 
volts being the only difference (aside, of course, from 
the differing dynamotors used to generate the B+ 
voltages). 
 
The companion GF-series transmitter began serious 
service in naval aircraft with the Grumman F4F 
Wildcat fighter, but was found, with the RU receivers, 
in many larger aircraft, including PBY Catalina flying 
boats, Douglas Dauntless and Devastator bomber/
torpedo planes, and Curtiss SB2C Helldivers.  In 
single-seat planes, the radios were often located 
behind the pilot’s seat, operated by use of the little 
control boxes connected to the radios via electrical 
and flexible “speedometer” cables.  In most flights 
dual receiver installations were used with a single 
transmitter, all their controls preset for the mission by 
the deck-based crew chief before takeoff.  One 
receiver would be set to the plane-to-plane chatter 
frequency,  and the other to a low frequency channel 
for homing on the carrier’s beacon signal. The crew 
chief would also routinely check all frequencies with 
his type LM frequency meter.  The homing receiver 
would usually have the YE-ZB [2] homing converter 
attached, requiring but a switch action by the pilot to 
begin homing.   In two (or more)-place aircraft, the 

(Continued from page 3) 

Above: The RU-17 receiver, seen here with its 
“local control” crank-knob for tuning. 
Below: The GF-11 companion transmitter. 
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slightly lower mu and with a 7-pin base) operating as 
audio output stage and BFO.  The receiver is of very 
high quality, and is very hard to fault, except for the 
same peculiarity shared by the HRO- series of 
National receivers – no direct frequency readout on a 
dial.  Like the early HRO radios, the RU- uses plug-
in coil sets – coils for all stages for an operating band 
are mounted in a single module that plugs into the 
side of the receiver, and is held there by “snap-slide” 
fasteners.  Changing operating bands was definitely 
NOT something the pilot of a single-place aircraft 
could do, especially with the receiver mounted 
behind his seat.  The RU- series had a total of 12 
different coil modules, 7 of them being double-band 
types, which had two coils per stage, gang-switched 
from one band to the other by a little selector switch 
on the end of the module.  The other five coil 
modules were single-band types, and the overall 
coverage ran from 186 kHz (way below the AM 

(Continued on page 6) 

unclassified.  In many cases dummy boxes were 
supplied, approximating the size and mounting 
methods of the real thing, so that the space would be 
efficiently reserved in the proper amount.  By the 
time of the huge production rates, after 1942, 
assembly lines routinely installed nearly all 
equipment, sometimes under extra supervision to be 
sure the electronics devices were not mishandled.  
This, apparently was not the case in some foreign 
aircraft assembly lines.  In Japan, for example, radio 
equipment was added to the aircraft after it had been 
completely assembled, and sometimes alternative 
locations and wiring harnesses had to be created on 
the spot to accommodate a piece of radio equipment, 
and this included the pilot’s control box that he 
needed to attend to in order to operate the radio. 
 
But what kind of gear are the GF- and RU- radios?  
The GF series of transmitters contain four tubes, 
chosen by Western Electric as being common and 
affordable replacements for the original Western 
Electric tubes used in their commercial aircraft 
transmitters. Two are receiving-type  89s, one used as 
either microphone amplifier or audio tone oscillator 
(for MCW signaling), and the other a master 
oscillator set to the desired operating frequency [3].  
The other two tubes are transmitting type 837s, which 
Western Electric cleverly selected as having excellent 
suppressor-grid control of the plate current, along 
with the usual pentode characteristics.  This allowed 
the use of suppressor-grid voice-modulation, 
satisfying the “sissies” (NRL term) who wanted voice 
signaling, yet meeting the efficiency specs which 
denied use of high-level plate modulation.  The single 
type 89 audio tube is sufficient, in suppressor 
modulator service, to bring the carbon microphone 
signal up to the 50-volt audio level needed to fully 
modulate the carrier. The GF- transmitter had eight 
plug-in coil modules available (but only two or three 
could be stowed conveniently in most planes), 
allowing coverage from 2000 kHz to 9100 kHz, for 
all the Navy’s tactical allocations for air-to-air and 
air-to-ground communications. Any single plug-in 
coil module could cover a smaller spectrum, such as 
2000-2500 kHz, or 4000-4900 kHz, for example. 
 
The RU- receiver was, as was noted earlier, a TRF 
radio, with three stages of RF amplification using 
type 78 remote-cutoff pentodes, a type 77 sharp-
cutoff pentode detector stage, a type 77 AVC 
amplifier, and a strange type 38233 dual triode  
(almost a forerunner of the octal 6SN7, but with 

(Continued from page 4) 

Above: Top view of RU-17 with access lid opened, 
and coil module withdrawn from side. 
Below: Similar view of GF-11 transmitter. 
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broadcast band!) to 13,950 kHz.  The dual-band coil 
modules were intended for use by small planes in 
which the radio was barely accessible by the single 
aircraft occupant, where there was but one receiver, 
and where two bands were needed for 
communications and direction-finding or homing. 
 
This RU- / GF-  is one beautiful transmitter/receiver 
combination, and although primitive by standards set 
later in the war, it served well in the Pacific, where 
distances were great, facilities were scarce, and there 
were no landmarks for pilots either trying to find the 
enemy or home base.  Amelia Earheart Putnam could 
have benefited greatly by having one of these little 
sets aboard when she left Lae for Howland Island. 
 
 
End Notes: 
[1] “The International Race for Radar,” published in 
9 parts in the MAARC Newsletter and Radio Age, 
from December 1992  through April 1994.  See Radio 
Age Index at MAARC.org website. 
[2] “The Yoke Easy-Zed Baker System,” by Ed Lyon, 
Radio Age 37, #3, p. 11, March 2012, and Radio Age 
37, #5, p.10, May, 2012. 
[3] The earliest of the GF series, the little-used GF-1, 
used type 10 (or possibly 10-Special) triodes, and 
was not an especially stable radio transmitter. 

(Continued from page 5) 

 

OBITUARIES: 
 

We in the radio collecting community were shocked and saddened to hear of the unexpected deaths of three of 
the giants in the community, and all three in the mid-November to mid-December 2015 period. 
 
Alan S. Douglas, prolific and authoritative researcher and writer in his professional career in Oceanography and 
in our field of radio/electronics, died at his home in Pocasset, Massachusetts, on November 16th, where he had 
what must be the most complete library of electronics in the country.  He will certainly be missed by all of us 
who explore the historical aspects of electronics, and all his many friends and family.  MAARC expresses sym-
pathy and condolences to his family for this deep loss. 
 
Richard L. Estes, renowned auctioneer, especially in the field of vintage radio and electronics, passed away on 
November 30th,  at his home in Medina, Ohio.  He was a ham operator since 1958, and had become expert in 
vintage radios and their backgrounds and values, and was sought-after for nearly all the high-end radio auctions 
of the past 20 years.  Our sympathy is extended to his family and friends. 
 
Gregory W. Hunolt, of Plymouth, Wisconsin, former president of the Wisconsin Antique Radio Club, died on 
December 2nd at a medical center nearby.  Greg had a long career at NOAA and NASA, and was very active as 
a researcher and writer in the radio collecting hobby, and wrote articles for many radio club newsletters, includ-
ing Radio Age.  He will be missed by all of us, and we send our condolences and best wishes to his family and 
friends. 

Two coil modules for the transmitter (left) and two 
for the receiver (right).  The module on the far 
right is a dual-band coil set.  Below is the spares 
kit for the RU-17 receiver, complete with 6 tubes. 
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W 
E radio collectors are all very aware of the 
built-in danger of powering up many of 
the old ac-dc radios, mostly those made in 

the mid-to-late 1930s, but also a smattering of models 
up to and including some made the late 1950s and 60s 
[1].  The issue here is the manufacturer’s deliberate 
connection of the radio’s chassis to one of the two 
wires in the radio’s power line cable or “cord.”  In 99 
percent of these nasty-design radios, that deliberate 
connection is really two connections, one direct and 
one slightly less direct.  The danger, of course, is that 
the radio chassis might come in contact with the per-
son handling the radio, and that person might also be 
in contact with something that is “grounded,” or 
earth-connected. 
 
The connections can be seen in Fig. 1, which is the 
Rider schematic for a Fada L-56 chassis, used in that 
very collectable Catalin radio.  The lead labeled “X” 
is one of the power-cord wires and is the one that con-
nects to the chassis, via the radio’s on-off switch. 
Thus, when the switch is ON, that power cord wire is 
“grounded” to the chassis.  In the time period when 
this radio was marketed, the plug at the other end of 
the radio’s power cord had two identical spade-
shaped prongs, one connected to each of the two 
wires in this power cord.   
 
The other wire (“Y”) in the 
power cord permanently con-
nects the other 120-volt a-c 
power line conductor to the 
radio’s power supply section.  
There, in the case of the Fada 
L-56 (and most every ac-dc 
radio around), it is connected 
to one end of the “heater 
string,” [2] and to the rectifier 
tube’s plate terminal.  The heater string, as 
its name implies, is the series-connected “daisy 
chain” of heater elements of the tubes in the radio.  
The Fada has five tubes, whose heaters are all perma-
nently wired in this series string, the first tube’s heater 
connected, as was mentioned immediately above, to 
the  “Y” power-cord wire, and the last tube’s heater 

goes to ground (chassis)..  This means the “Y” power 
wire has a connection to the chassis, by way of the 
heater string, which would total about 800 ohms re-
sistance. [3] 
 
Thus, power line wire X is connected to the radio’s 
chassis when the on-off switch is turned ON, and the 
power line wire Y is connected to the radio’s chassis 
via 800-ohms resistance [4] when the on-off switch is 
turned OFF. 
  
This arrangement of connections has the unusual fea-
ture that makes touching the radio’s chassis a possibly 
lethal act for a person handling the radio while other-
wise grounded, no matter which way the radio’s 
power plug is inserted into the power socket.  This is 
the cue for entry of the web site article Brian men-
tioned. A person can go to a yard sale, pick up a used 
hair dryer for a buck or less, and remove its power 
cord, complete with its built-in GFCI (French for 
clunky or enormous) plug unit.  This power cord is 
then used as a substitute for the one on the Fada radio.  
This is plan A.  It yields an “antique” radio with a 
definitely modern power cord (no big deal to many 
collectors), but which is absolutely safe from hurting 
anyone who handles the radio while in a bathtub full 
of soapy water.  As soon as a person so ensconced 

touches the chassis, no matter whether the radio is 
ON or OFF, and no matter which way the GFCI-
equipped cord was installed in the radio, the GFCI 
thingy will “click” and the radio will be inoperative.  
The 5 milliamperes leakage through the bather’s body 

(Continued on page 9) 

THE ODD COUPLE — HOT CHASSIS RADIOS AND GFCI  
BY ED LYON 

 
.A few weeks ago, Brian Belanger wrote the author noting that the subject of making ac-dc radios safe to oper-

ate had been a theme of a website article, and the main vehicle for making the radios safe to operate was 
through the substitution of a GFCI-equipped power-line cord for the radio’s original cord, plus some optional 

rewiring of the radio’s chassis.  Let’s explore that. 

Figure 1. The 
schematic for 
the FADA L-56 
power section. 
 
 
 
Wire Y 
 
Wire X 
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Conference-1979 (WARC79) had drafted a regulation 
for the ITU’s consideration which would convert all 
international broadcasting to SSB instead of regular 
AM by some future date was taken note of, and our 
company’s representative (George Hagn) at the ITU 
soon reported back that the resolution passed and the 
end date was the end of 2015.  I later found the same 
information in RIB, along with a detailed schedule of 
reductions in carrier power levels of AM broadcast-
ing (shortwave, that is), and the same information 
appeared for several years during the 1990s in WRTH 
(World-TV Handbook), published for the benefit of 
shortwave listeners.  We do know that the prescribed 
reductions in AM carrier power level (with respect to 
the sideband power levels) have been taking place. 
This information certainly improved the sales of 
rather expensive shortwave radios that could handle 
SSB, and this was the period of rapid development 
and brisk sales of all those Yaesu, ICOM, Ten-Tec, 
AOR, Sony, Palstar, Grundig, Sangean, Drake, and 
Kenwood receivers we now see at hamfests.  An ob-
server with a bent toward conspiracy theories might 
think the ITU resolution might have been staged by 
the Asian radio industry, but the ITU had a germ of a 
point, namely that the crowded nature of the short-
wave spectrum made it difficult for emerging nations 
to get their messages out to the world, and going to 
SSB would allow more stations to be squeezed in. 
 
What was missed altogether, it seems, was the effect 
on broadcast communications of the internet, espe-
cially the world-wide web.  None of the web traffic 
used shortwave radio, yet it carried much more net 
bandwidth than did shortwave, to the common users 
who connected via UHF and microwave links to cell 
towers and direct to satellites, all made possible 
through packet radio and controlled networking.  To-
day the term for it all is “cloud.” 
 
I still cannot find a definitive date or time where ITU 
rescinded (or, more likely, pocket-vetoed) the legisla-
tion that called for the 2016 termination of AM radio 
as we know it, in the shortwave bands.  Bottom line 
is that we can continue to use our old collected short-
wave receivers, until the next ITU scare. 
 

W 
HAT ever happened to the BIG radio auc-
tion in New Jersey that was to have hap-
pened in late November or early Decem-

(Tidbits Continued on page 10) 

The Big Scare- Dismissed. 
By Ed Lyon 

 

T 
HIS article is in reference to the 
November 2015 Radio Age 
story of the impending death of 

simple shortwave AM radio, scheduled 
for January 1st, 2016.  You may have 
noticed that although shortwave AM 

broadcasting may not be healthy, is surely didn’t die 
this past New Year’s Eve. 
 
If you had been a lifetime subscriber to The Review of 
International Broadcasting (RIB), you would have 
received that little journal monthly from late 1977 to 
about 1989, and then the issues would have skipped 
to extra-sized magazines sent on alternate months, 
and undated.  Finally, after perhaps a year of this, the 
mailings would have slipped to four per year, then 
stopped, altogether, replaced by an on-line magazine, 
DX Listening Digest.  One of the subjects often ad-
dressed in that journal was the crowded nature of the 
shortwave broadcasting (SWBC) bands, and what to 
do about it.  The publisher and editor was Glenn 
Hauser, a shortwave broadcast DXer of some renown, 
who railed at anything done by individuals or govern-
ments that made the shortwave broadcasts harder to 
listen to.  He was especially peeved at SWBC inter-
rupters like the Soviet “Woodpecker,” the rogue 
shortwave radar operated by the Soviet Army 
throughout the 1970s-80s (well, until Chernobyl) as a 
part of their efforts in the Cold War [1].  
 
 RIB carried the summaries of all major decisions 
made by the International Telecommunications Un-
ion’s solemn conference proceedings, cheering when 
shortwave spectrum space was taken away from com-
mercial maritime operators, news service teletype 
services in their “fixed operator” bands, and other 
government and commercial services which were of 
no immediate use to broadcasters.  RIB also com-
plained in editorial columns when government agen-
cies began new types of signals in their licensed spec-
trum allocations, such as the U.S. Air Force over-the-
horizon radar systems.  Since I worked for the USAF 
over-the-horizon radar office at the time, I began a 
subscription to RIB, and kept it current until it faded 
away to become the web site, so as to be aware of 
“public” concerns about the radar system. 
 
The warning that the World Administrative Radio 

Tidbits 
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will hardly be felt – presuming the GFCI thingy is 
still functional (why was the hair dryer being sold, 
anyway?  Had the GFCI quit working?). 
 
But the web site was surely more thorough than just 
that.  It probably went on to show that the better fix 
(Plan B) is to rewire the radio so that the on-off 
switch is in the other leg of the power line, not the 
one which is switched to chassis.  And the neutral 
wire of the power cord (the one which goes to the 
broad spade lug of the power plug in modern [post 
1970] wiring practices) would then be soldered per-
manently to the radio’s chassis, letting the on-off 
switch, instead, switch the HOT wire that would then 
go to the heater string and rectifier plate.  This way 
the chassis is always connected to the modern, polar-
ized power cord plug ‘s broad spade lug, never the 
narrow one  The broad one is legislated to connect to 
the neutral bus in the home’s utility distribution box. 
 
More safe than the former, but in direct violation of 
all UL, OSHA, and ASPCA rules, to say nothing of 
NEC standards.  One is never permitted to connect 
the power-line neutral to a chassis or framework of a 
portable appliance, like a Fada L-56. 
 
There is NO safe way to make it safe and keep the 
radio fully-collectable, except one:  Let the radio ex-
ist in its present unsafe form, and ALWAYS power it 
from a functioning GFCI outlet.  If the outlet clicks 
dead when the radio is handled, then it means some-
one or something touched the chassis while partially 
or wholly grounded and a fire or electrocution has 
just been avoided, and that’s good.  Oh – and another 
thing: Don’t ever operate two or more of these lethal 
radios on the same circuit or on the same bench, or 
from the same isolation transformer or GFCI-
equipped power strip.  WHY NOT, you ask? 
 
Imagine a GFCI-equipped power strip with its six 
outlets in a row; now imagine Percy, the well-off col-
lector with two Fada L-56 radios, and they’re un-
modified, absolutely.  He plugs both into the strip, not 
realizing he has one plugged in with the X wire going 
to the HOT line feed, the other L-56 is plugged in 
such that its Y wire is HOT.  He sees the two radios 
are not sitting properly for the photographer, so he 
adjusts the positions of the two, one with each hand --
-- you see where this is going, right?   
 
And his widow said, later, “Percival was NOT 

GFCI(Continued from page 7) grounded, and the GFCI never popped! [4]” 
 
Remember, the GFCI breaker is there to prevent hot-
wire voltages from providing currents above 5 milli-
amperes from traveling to earth or “grounded” parts 
of an appliance; it will do little or nothing to prevent 
currents from going from the hot wire to the neutral 
wire, whether via the appliance’s inherent impedance, 
or your body’s impedance.  And don’t bet your life on 
the GFCI device.  They have been known to fail, and 
your lawyer will have great difficulty pinning the 
blame on someone—even if the lawyer speaks fluent 
Chinese. 
 
End Notes: 
 
[1] The author’s article, “A Hot-Chassis Radio Déjà 
Vu All Over Again” in Radio Age, 39, 9, September 
2014, describes a Zenith Z434W radio fitting this 
category, made in 1969. 
[2] In the All-American five radio of the late period, 
like in the Fada L-56, this connection is as stated 
here; in older ac-dc sets, this connection would be to 
a voltage-dropping resistor, sometimes appearing as a 
“third wire” in the power cord, and sometimes as a 
ballast tube, before getting to the heater connections, 
proper.  The end result is the same. 
[4] When the radio is of the “300-mil” type, using 
25Z5, 25L6, etc. tubes, rather than the Fada L-56 
“150-mil” tube complement, this resistance is 400 
ohms, not 800 ohms.  Both values can allow suffi-
cient body current levels to cause ventricular fibrilla-
tion in the heart muscle, which, if not stopped in a 
few minutes, causes death. 
[3] GFCI (ground fault circuit interruptor) circuit 
breakers measure the balance between the two a-c 
currents flowing in the HOT wire and the NEUTRAL 
wire.  If the currents in these two differ by as little as 
5 milliamperes, the GFCI device should break the 
circuit. If they are balanced closer than that, the GFCI 
device will not break the circuit.  Percival had several 
hundred milliamperes running from Fada #1’s chassis 
through his body, to Fada #2’s chassis, or from wire 
X to his right hand, through his heart, and from his 
left hand to wire Y, and the GFCI device was happy 
as a clam, with perfectly balanced currents. 
 
 
Note:  If any reader has the name “Percival,” the au-
thor didn’t mean YOU in the above; it was some 
other Percival. 
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ber, 2015?  This author received an e-mail message 
with a host of  low-quality photos attached, in late 
November, claiming that a really big sale of radio 
equipment was about to happen, and to watch the e-
mails for the exact date and a catalog of the items to 
be sold.  The e-mail was from some auction sales ad-
vertiser, who seems to know nothing of the sales, 
themselves, but simply broadcasts news of sales he 
receives through auction clearing-houses, or the like. 
 
Here are some of the pictures sent with the e-mail.  
Some of these look like prime collectables, eh?  
 

(Tidbits, continued from page 8) 

What we see here are many fine sets, like three or 
more AK breadboards, a Neutrowound, a Kennedy 
110, a Navy SE143 (IP-500), some handsome speak-
ers, and what else?  If anyone knows of this collec-
tion, let’s hope they pass the word.  Contact any Radio 
Age editor, listed on page 2, and speak up! 
 
These pictures are in color, and while Radio Age is 
printed in monochrome, perhaps our Webmaster will 
somehow get these pictures onto the MAARC web 
site in color, for the benefit of readers who want to 
see more  detail. 
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I n the 1918-1922 period, when radio was first 
popularized, the apparatus needed to demon-
strate or teach the subject was scarce, so the en-

terprising teacher learned the subject at home or at 
work in someone’s lab, and then fashioned bread-
boards or boxes to mount the different components or 
modules.  Then he could teach by blackboard lecture, 
and demonstrate what he lectured about on the ex-
periment table.  As long as classes were small, this 
worked fairly well, but progress in the radio science 
(or art) quickly made the demonstrations old fash-
ioned, and the sizes of classes grew larger, necessitat-
ing the start of laboratory exercises as requirements 
for the students, using standardized apparatus from 
such outfits as Central Scientific (Cenco).  This 
method, requiring hands-on assembly of apparatus 
and experimentation to prove or disprove an hypothe-
sis or problem, was in its heyday as World War II 
started, and servicemen and women learned about 
electronics and radar by considerable hands-on lab 
work, interspersed with lectures and written examina-
tions.   
 
And the war turned out many expert electronics sci-
entists, most of whom went on to breeze through col-
lege and become industry’s leaders in the field. The 
post-war period kept up this same methodology, now 
being taught by ex-military technicians, and always 
requiring hours and hours of lab work, complete with 
skinned knuckles, electric shocks, burns and bruises, 
and often climbing antenna towers and trenching ca-
bles and ground-planes for antennas, as well.  
 
 In more recent times, however, the age of the com-
puter arrived, and students began learning about na-
ture, including “electronics,” through simulation and 
modeling.  At the same time lab exercises became 
liability issues for college administrators, who were 
happy to see the lab tables now filled with computer 
keyboards and screens, and where the lecture halls 
became theaters where big-screen videos replaced the 
theoretician-lecturer, and an occasional demonstra-
tion was shown, either live or in video format.  This 
is about the time when college graduates stopped 
knowing how anything really was constructed, let 
alone knowing how to build something that would do 

something purposeful. 
 
A few years ago, when hamfests in the Mid-Atlantic 
area, from Norfolk to Pittsburgh and everywhere in 
between, had a small group of female attendees who 
regularly arrived in a big rental (Hertz, originally, 
later Penske) box truck filled with military and edu-
cational surplus equipment.  Their wares ranged from 
Tektronix ‘scopes to Hewlett-Packard meters, genera-
tors, ‘scopes, and bridges, and tons of military bits 
and pieces.  Most of the military material was brand 
new, still in moisture-proof envelopes and boxes, and 
it sold by the pound.  By pawing through these pack-
ages long enough one could get lucky and find a 
heavy waterproof bag labeled with nothing under-
standable (unless you fancy 36-digit Federal Stock 
Numbers), that felt like it contained Tektronix or 
Hewlett-Packard ‘scope probes or VTVM probe sets, 
and buy it for a few bucks.  Most of the test equip-
ment came from college labs, made surplus simply 
because it “was old,” and had fallen out of style in 
the computer age.  The other commodity regularly 
sold by the truck operators was batteries.  All their 
batteries were new in original boxes, but slightly out 
of date, and most were Burgess military types, still 
useful, but of shortened life –and cheap!. 
 
At a big Virginia tidewater Hamfest in Chesapeake I 
picked up two hardly-used Hammarlund SP-600 
JX17 receivers from these ladies, sent to be scrapped 
just because they had not been re-capped when the 
“Black Beauty” capacitor replacement requirement 
was ordered at some military base where they either 
ignored or postponed the replacement mandate until 
it became too late to do it, so the affected receivers 
were junked.  And, because I bought two of them, the 
vendors threw in an extra box marked “Surplus – 
University of Virginia.”  I have since disposed of the 
two SP-600s, but the box hung around in the base-
ment unopened until a couple weeks ago, when I 
stumbled on it while looking for an empty box, and 
was surprised to find this one still taped shut, and 
definitely not empty. 
 
Inside was a black anodized-aluminum cabinet with a 

(Continued on page 12) 

TEACHING ELECTRONICS PRINCIPLES – THEN AND NOW. 
BY ED LYON 

There was a time, back in earlier days of radio, when the Boy Scout Handbook was the handiest teaching vehicle 
around.  It had a section devoted to teaching how to build a working crystal set and to learn the rudimentary science of 
how such an apparatus worked.  For many of us, that crystal set was the first radio we ever actually operated.  In the 
years since, educators have had access to many other pieces of apparatus designed for teaching radio science. 
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lens on one end, bolted to another smaller black 
anodized box, also bearing a very similar lens.  
Hmmm, some sort of optical thing, maybe a video 
camera or something of the sort.  Both boxes could 
be opened on one end, provided one unscrewed a 
dozen or more hex-socket-head screws of about 4-
40 size, requiring a 1/16-inch Allen wrench.  And 
there was a nomenclature plate on one side, declar-
ing this thing to be an “Optical Radar, Model OR-
1,” made by Optitron, Inc.  I guessed one of the 
boxes was the transmitter and the other was the re-
ceiver, each having a lens as the way to, first, focus 
the transmitter’s light ray outward, and second, to 
collect any reflection from some distant object.  
Nowadays we would use a laser as the transmitter, 
but this was probably too old for that, so I carefully 
spent 20 minutes removing tiny screws and opened 
the “lid” of the larger box, noting that the small box 
fastened to the large box with a standard 3/8-inch 
camera tripod-type thumbscrew. 
 
Inside was a large hermetically-sealed high-voltage 
power supply (Plastic Capacitors, Inc., 10-kV at 1.5 
milliamps), two high-voltage ceramic capacitors, a 
long daisy-chain of eight 1.2 Meg, 2-watt resistors, 
and a small Geissler tube mounted behind and cen-
tered on the lens, which was cemented to the “lid” 
that I had removed.  So this box was the transmitter, 
and apparently sent pulses of light from the Geissler 
tube through the lens, and toward the object to be 
detected  by the “radar.”  Opening the smaller box 
revealed that it had an empty 11-contact tube socket 
wired (with a series chain of ten 750K ½-watt resis-
tors) as a photomultiplier (PM) of the 931-A style.  
The lens for this small box had a piece of opaque 
glass cemented to it, so that no light could get 
through, even if there had been a photomultiplier 
installed in the socket. 
 
Well, let’s amend that – no visible light could get 
through.  In my old camera junk-box I found my old 
Weston exposure meter which I had discovered, in 
1958, at Eniwetok Atoll, reacted strongly to the ul-
tra-violet light of an atom bomb blast.  Sure enough, 
by blocking the exposure meter with the lens and 
black-glass lid of the small optical radar box, I 
could get nearly full readings on the meter from out-
door-illuminated objects, but none from interior 
lighting, indicating that the black glass blocking the 
optical-radar lens was an ultra-violet (or possibly 
infra-red) filter.  Apparently there was a need to 
block room light from saturating the photomultiplier 

(Continued from page 11) 

tube, which would render it inoperative against fee-
ble light “echoes.” 
 
So this “radar” used UV light, and thus the lenses 
must have been made of quartz, and the missing PM 
tube must have been a 1P28, the only 11-pin-base 
ultra-violet PM that I know of.  The small box also 
contained a sensitivity rheostat for the PM, and its 
power supply, another sealed unit by Plastic Capaci-
tors, Inc., this one rated at 2 kV at 2 milliamps.  I 
checked it out and found it kaput – no output, even 
when removed from its load, the string of 750k re-
sistors at the PM socket.  Hmmm, the optical radar 
had no receiving function, at this point.  Let’s see if 
it had a functioning transmitter. 
 
Easiest way to try it was to plug it into a Variac, and 
check that it didn’t blow its own fuse, which, inci-
dentally, was intact, a good sign.  Running the 
Variac up to full 120-volts made the little Geissler 
tube light up with a very thin bluish discharge, 
amazingly stable, just a thin straight vertical line 
about ½- inch long, from electrode to electrode.  
The Weston meter showed a weak response through 
the lens-plus-black-glass front end taken from the 
receiver box, indicating that the Geissler tube was, 
indeed making UV light.  But a radar needs some 
sort of timing capability, meaning, in this sort of 

(Continued on page 13) 

This is the “Optical Radar”, Model OR-1, by Opti-
tron, apparently intended for teaching the funda-
mentals of radar to college students.  The trans-
mitter is the larger box, with its lens seen on the 
left.  The receiver, partly burned up by an electri-
cal arc-over, is the smaller box in front, with a 
similar lens. The defunct 2-kV power supply for 
the receiver is shown on the right. 
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optical radar, that the light has to be in short sharp 
pulses, so that any pulses received by the PM could 
be timed (with an oscilloscope, perhaps) with  respect 
to the transmitted light pulses.  Dragging out the os-
cilloscope, I turned it on and held the input probe 
about six inches from the Geissler tube and saw that 
the discharge in the tube created quite a bit of radi-
ated pulse signal, probably irritating any AM radio 
listener in range.  I flipped on my GE Super-Radio 
sitting on the upper shelf in the shop, and sure 
enough, a musical tone was all I could receive, 
drowning out all signals except the local Frederick, 
MD, station.  I speeded up the scope time axis, and 
found the pulses had extraordinarily sharp leading 
edges, indicating the onset of the discharge. After 
about 50 nanoseconds the pulse was at its peak level, 
after which it died out, recurring about I millisecond 
later. 
 
So the transmitter used a self-pulsing relaxation oscil-
lator made up of a high-voltage power supply, a big 
resistance, and a small capacitance in series, this ca-
pacitance shorted by the Geissler tube when the volt-
age across the capacitor reached the break-down level 
of the gas in the Geissler tube.  I’m guessing the 
Geissler tube is made of quartz, since it passes UV 
light.  I was going to try to find a small 2-kV supply 
for the receiver unit, but then found some charred 
spots in the PM socket and its string of resistors, and 
there was a pungent odor developing in the transmit-
ter unit.  It came from a metal cylinder under the 
Geissler tube, which I thought held a spring to keep 
tension on the tiny connectors of this little tube.  On 
top of the box was an adjustment knob marked “Do 
Not Turn Knob!!!”   This knob connected to a thin 
plastic shaft that held the upper end of the Geissler 
tube – the high-voltage end, and it was the low-
voltage end that disappeared into the pungent cylin-
der.  I finally got the cylinder open and found it filled 
with some sort of chemical powder, perhaps some 
previous electrical component, like some capacitor 
and resistor combination or other, but it had long ago 
turned into powder, and was smoldering, probably 
due to a sparking in the cylinder. I shorted the bottom 
electrode of the Geissler tube to the negative 
(ground) terminal of the 10-kV supply, and the unit 
worked as before, indicating whatever was in the cyl-
inder was unnecessary. 
 
So, after all, is this a useful radar, or what?  Some 
research into the manufacturer, Optitron, revealed the 

(Continued from page 12 
 

principal personnel in that outfit operated a number of 
similarly-named operations, one of which was Opti-
tron, and in the 1980s they sold, among other things, 
teaching aids, one of which was an optical radar 
simulator for teaching what radar does, and how it 
works.  With the trend in hard science “lab” courses 
in colleges tending, as early as the 1970s, toward 
demonstrations by the instructor or his assistant, 
rather than true laboratory work by the students, I can 
see how such an exotic piece of apparatus could be 
thought to be a handy teaching device, but one that 
would be very hard to use in a convincing demonstra-
tion.   
 
This writer is fortunate to have attended college in the 
immediate post-WW2 period, where he learned about 
radar by building one in the EE Lab, operating at 700 
MHz, complete with magnetron, lighthouse tube, and 
lots of high voltages to be careful of, or stung by, de-
pending on one’s powers of concentration.     

More Tidbits: 
 

H 
EATHKIT is back in business. Someone in 
California has bought the rights to the 
name and logo and the new company has a 

receiver kit available. Check the website at 
www.heathkit.com 
 

S 
EVERAL radio repair-persons wrote during the 
past two months with problems: 
First was a question regarding a Kolster TRF 

set that oscillated at all tuning dial settings.  It used 
the little “grid-stopper” resistors in the grid leads for 
the RF stages, and these were wire-wound and in-
ductive, and so they were shunted by caps, which 
were leaky. By e-mail exchange, we fixed it by re-
moving all the troublesome stopper components and 
installing good carbon-composition resistors in-
stead. 2.2k resistors worked like a charm. 
 

T he November MAARC meeting featured a 
forum on EBay buying. (One on EBay sell-
ing is forthcoming.) Many members partici-

pated and all learned some of the strategies and 
sniping methods and tools in use by serious buyers.  
Overall attendance was in the 40s, and the auction 
was well attended, fetching over $100 for the treas-
ury.  
 
Remember, December meeting is at Sully Station. 
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Regular categories: 
4. Wood table radios (mantel, cathedral, tombstone) 
5. Plastic radios (Catalin, Urea, Plaskon, etc. 
6. Transistor radios (all types) 
7. Black radios (factory-black, not after-market) In 
memory of Paul Farmer 
8. Hi-Fi audio equipment, all types 
9. Early Stereo equipment 
10. Early wireless and battery radios 
11. Automobile radios 
12. Speakers in cabinets 
13. Lazarus radio (from junk to gem-all documented; 
winner may be selected for international contest) 
14. “As Seen in Radio Age—2015-16” 
15.   OPEN Category 

B 
REAK out that 1922 Western Electric super-
heterodyne receiver, or that secret cache of 
“tennis-ball” tubes, or even one or more of 

the receivers or transmitters mentioned on page 1 of 
this issue of Radio Age, and get your entry ready for 
the 2016 RadioActivity Old Equipment Contest, our 
big June meet.  Or how about some nifty theater-
type audio—or even a home brew audio amp with 
real 300Bs in the final?  Western Electric (WE), the 
Bell System’s engineering and manufacturing com-
plex, made a lot of different gear, and it’s all col-
lectable these days.  WE was the entity that turned 
Bell Labs’ ideas into real products, and few other 
companies could beat WE gear in quality and life-
time.   
 

The Old Equipment Contest (OEC) will have its 
standard categories, but will highlight Western 
Electric-made items for the first three categories. 
 

Here are the 15 OEC categories: 
Theme categories: 
1. Western Electric Tubes 
2. Western Electric  Radios, Amplifiers, Test Equip-
ment, etc. 
3. Western Electric Speakers  
 

RadioWinterFest 
At the National Electronics Museum 

Sunday, January 17, 2016 
Snow Date: 

Sunday, January 24 
See MAARC.Org for snow date activation. 

Schedule: 
8:00AM Vendors enter side door, pay $5 ad-
mission plus $5 for a table.  Admission waived 
for Museum members and joiners ($20 per an-
num for MAARC or NCRTM members).. 
8 to 9 AM Vendors set up, re-park in lot. 
9:00 AM: Vendors may start selling, attendees 
pay $5 admission and visit museum as desired. 
10AM:-11:30 AM auction consignment  
12:00 noon Auction starts.  Usual MAARC 
auction rules apply. Plenty of parking in lot 
back of Museum. 
GPS address: 1745 W. Nursery Road, Lin-
thicum, MD 

GEOFF SHEARER ANNOUNCES RADIOACTIVITY 2016 OLD EQUIPMENT CONTEST 
CATEGORIES 

 
Theme of RadioActivity-2016 is Western Electric 

A random armload of West-
ern Electric tubes, etc. 
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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 
 
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: VINTAGE RADIO 
& AUDIO PARTS BUSINESS. 
 I have been selling radios,  
audio, tubes, Sams, books & parts 
on the internet since 1998 at 
vintage-electronics.com & by 
catalog for almost 20 yrs before 
that. However, the warehouse I've 
been renting  is up for sale & I 
might not have a home for all 
these items in the near future so 
it's time to downsize. For that 
reason, & the fact I'm not getting 

any younger, I plan to sell parts of 
the business.  I am offering for sale 
the Parts, Sams & Books segments 
of the business. The prices are very 
reasonable for any or all 3 of those 
businesses. Please contact John 
Kendall at vintel@comcast.net for 
more information.  
 
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 Museum--mail 
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 
t a b l e  r a d i o s )  S e e 
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.  
** Electrical Repair 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 
 
Wanted: Junker set--circa 1940 
Sears Silvertone Model 7037 
wooden table radio, Chassis 
141.415. Need dial glass and 
tuning capacitor. Brian Belanger, 
3 0 1 - 2 5 8 - 0 7 0 8 , 
radiobelanger@comcast.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., Jan. 17 MAARC RadioWinterFest at The National Electronics 
Museum, Linthicum, MD. Details page 14. 

Sun., Feb. 21 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Presentation: Super Show-n-Tell. 

Sun., Mar. 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: Radio Station memorabilia 
(mugs,license plates, etc.). 

Sun., Apr. 17 MAARC meeting at Sully Station Community Center, 
Centreville, VA. (map on p. 15)  Tailgating 11:30 am,; meeting 
starts at 1 pm. Display table: pre-WW2 set analyzers; 
Program: Antennas for your radio—AM-FM-SW, Ed Lyon. 

Sun., May 15 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: Headphones of note; 
Program: Wood Cabinet repairs (buff and polish), Joe Colick 

 

Hamfests:  —check the ARRL website, www.ARRL.org 
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Permit  401 
Frederick, MD 

Mid-Atlantic Antique Radio Club 
c/o Steve McAllister 
3903 Norwalk Place 
Bowie, MD 20716-1047 


