
 
  

I 
N real life, as in action-packed fiction, spying on 
one’s adversaries has its moments of success 
and its perilous endings.  And ever since the 

earliest days of wireless communications, radio has 
been one of the tools of espionage.  But the spy’s 
adversaries also have ways of locating the sources of 
unusual radio signals, as we shall see, in this piece. 
 
This article has its origins 
in several earlier Radio Age  
pieces, and the utterly 
surprising discovery of a 
very unusual and scarce 
“spy-catcher” radio at the 
January MAARC Radio-
WinterFest held at the 
Na t ion a l  Elec t ron i cs 
Museum this past January 
1 5 t h .   B u t ,  s o m e 
background, first. 
 
Although the art of 
espionage against one’s 
nat ional  enemy has 
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included radio communications since World War 1, 
it has only been after the formation of William 
Donovan’s Office of Strategic Services (OSS) that 
purpose-built radio sets became commonplace for 
their work.  Many past exploits by spies on foreign 
soil, such as those two German agents landed in 
Maine from a U-boat during WW2 [1], had to trust 

to radio gear they could find or 
build to carry out their 
reporting back to the 
“fatherland,” and failing that 
led to their capture and 
imprisonment.  And on a much 
larger scale, but in a much 
smaller country, it has been 
established that every German 
agent planted in England was 
“turned,” or converted into a 
counterspy by MI-6 or SOE, 
most of them caught early with 
t h e i r  ma k es h i f t  r a d i o 
equipment used in their 
scheduled signaling back to 

(Continued on page 3) 

 

HRR-3, A SPY-CATCHER RADIO  
DIRECTION-FINDING WITH A THREE-LEGGED LOOPSTICK 

BY ED LYON 
 

We sometimes find strange examples of radio gear in our quest for unusual or rare sets, but this writer was cer-
tainly surprised to find this portable radio-cum-direction-finder available for purchase at the recent MAARC Ra-
dioWinterFest held at the National Electronics Museum.  It is thought to have been used in spy-catching. 

Figure 1. Top view of HRR-3 radio. Shoulder 
strap for carrying it tucked away for clarity. 
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German handlers, and forced to send, thereafter, 
bogus messages for the bewilderment of German 
authorities.  In America, Donovan’s “army” 
developed definitive requirements for radio 
transmitters and receivers not considered available in 
the usual military inventory, mainly because of their 
small size, unusual power requirements, and lack of 
“soldier-proof” ruggedness.  The result was a small 
quantity of specialized radio transmitters and 
receivers, most delivered in the 1943-45 period, that 
permitted relatively secure communications between 
spies and “home” and vice-versa. 
 
But the majority of such specialized radio gear was 
developed after that war, and during the Cold War, 
initiated by the fact that the Soviet Union was an ally 
of the USA during the WW2 conflict, and saw the 
infiltration of Soviet military and agents into this 
country and the cultivation of strong Soviet sympathy 
in some of its citizens at that time.  During this period 
companies like RDR, Inc. [2] grew, and delivered 
many models of small receivers and transmitters for 
the US espionage community, most of them operating 
in the VHF bands, but some larger units operating at 
HF (3-30 MHz).  This period also saw the 
development and production of specialized 
transmitters and receivers for the many US embassies 
throughout the emerging post-war world.  These 
turned out to be rather ordinary, but rugged, reliable, 
and easy-to-operate HF transmitters (typified by the 
Model RT-1B and modified versions of standard 
receivers like the Hammarlund Super Pro series. 
 
At the conclusion of World War 2 Donovan’s OSS 
became evolved into the new Central Intelligence 
Agency (CIA), which began operations officially in 
July, 1947. The first of the specialized espionage 
radio sets made under their auspices was the just-
mentioned transmitter RT-1B, which later became the 
URT-11.  Oddly, the “URT-11” nomenclature is 
identical to that of a military radio transmitter (AN/
URT-11) of entirely different characteristics, with 
which it is often confused.  Unlike a spy’s radio, the 
RT-1B was a large, relatively high-powered unit that 
operated only from the commercial power line, but 
that means a power line in whatever country it is 
located.  To accommodate various local power 
configurations, it had a multiply-tapped power supply 
transformer.  It was intended to be located in 
relatively friendly countries, beaming its signals into 
unfriendly places, where the spies operated.  Several 
operated in West Germany and France, working spies 

(Continued from page 1) in East Germany, USSR, and the Soviet satellite 
countries.  It was usually accompanied by its 
complementary receiver, a Super Pro SP-200 or the 
like, and operated into good antennas, such as 
sloping-V or rhombic wire arrangements.  
 
As time passed, though, operating one’s espionage 
agents from outside the country in which they were 
operating  became more difficult, a result of the 
massive effort of the Soviets in jamming the 
frequencies used by the transmissions from such large 
transmitters.  It became necessary to implant small, 
portable, and usually VHF or UHF, transmitters with 
the spies themselves and with their local handlers.  
This way the signals wouldn’t travel great distances, 
and the frequencies used could be managed locally 
and adroitly.   The epitome of this philosophy was 
realized as early as in WW2, in the ”Joan-Eleanor” 
system [3]. This was a VHF spy-reporting technique 
in which the ground-based spy send messages to a 
receiver located in a plane flying overhead`at the 
time, and which was wire-recording the received 
signals.  The frequency chosen was carefully selected 
as being slightly above the highest covered in 
German swept-frequency surveillance receivers 
known to be operated by their intercept service.  In 
addition, the spy’s transmitter is low-powered and 
uses an antenna that sends directly upward, where it 
is presumed that only the cooperating aircraft is 
operating at that moment. Today, similar techniques, 
but from ground-to-satellites of choice, are employed, 
presumably. 
 
The optimum method, though, for spies to send 
messages to their handlers or to home-base, is by 
means of signals that cannot be intercepted, because 
they are invisible to any surveillance method.  That 
utopian method is not yet in use, it is presumed, but it 
remains an aiming point in the design of such 
espionage techniques.  One method, tested in the 
1960s in this country and reportedly later employed 



Radio Age  March 2017 MAARC’s web site: www.maarc.org         page 4 

Meagher suspected it might be “an agency radio”), 
and searching in the usual places turned up nothing.  
This author repeated the information-searching 
process, and also turned up just about zero 
information, and so had to tear into the device to 
learn what could be found about what it is and how it 
works. 
 
An illustration of the HRR-3 radio is shown on page 
1, as Fig. 1. First, it is a metal box made  of cast 
aluminum about 8” X 9” X 4½“ high, water-tight (via 
O-rings), and equipped with a shoulder- or neck-
strap.  This way it could be carried with the strap 
around the neck and the 8” x 9” top, which houses 
the controls and dials, would be situated in front of 
the operator as he walked around in a neighborhood 
searching the location of clandestine transmitter 
signals. Referring to Fig. 1, it is seen that there is a 
sort of partition dividing the panel into top and 
bottom halves.  On the upper half of the HRR-3 panel 
is a whip antenna socket, an on-off switch/volume 
control knob, a tuning pointer-type knob and dial that 
generously covers the AM broadcast band (about 550 
kHz to 1.75 MHz), a “channel selector” knob and 
pointer, and a round black cover-plate on the upper 
half of the panel. On the lower half are two larger 
devices, a compass-like azimuth dial and a 
loudspeaker. The black cover plate secures four 
quartz crystals, and can be taken off with a 
screwdriver, to change the crystals, such as for use in 
another location, with different broadcast station and 
spy frequency assignments.  The “channel selector” is 
used to select which crystal is connected in the 
circuit. The “partition” between the upper and lower 
halves of the panel turns out to be the stowed plug-in 
whip antenna, which telescopes to about 36 inches in 
length and plugs into the socket in the upper left 
corner. 
 
 The bottom of the HRR-3 is actually a lid to the box-
like cabinet, secured to the box with eight screws.  
The first stage in disassembly was to remove these 
screws, allowing the bottom (lid) to be taken off.  
This lid, shown in Fig. 2, is heavy, and looks like cast 
aluminum, but is actually made of a synthetic 
ceramic, like boron nitride.  It contains some 
electronics, based on the wires and connector 
between it and the box’s interior electronics.  
Whatever is in the lid is hidden from view by what 
appears to be a metal cover-plate secured by four 
more screws.  Taking these screws out allows the 
cover-plate to be lifted somewhat, but it remains tied 
to the lid’s interior bottom surface by a single wire, 

(Continued on page 5) 

in Europe, was to use frequencies in the AM 
broadcast band to send burst-type (speed-enhanced) 
Morse signals.  The signal frequency was usually 
tucked between two powerful broadcast signals in the 
usual MW AM-broadcast spectrum, where the 
bracketing broadcasts happen to be in the geographic 
vicinity of the spy, and are entertaining unconcerned 
listeners. (The AM broadcast band is in the same 
frequency span in most all countries, and in Europe 
runs from 525 to 1605 kHz.) The advantages here are 
several: first, the band is full of high-powered signals 
that sometimes allow scant space for other signals; 
second, it is a band not generally kept under 
surveillance, except by the government regulatory 
agency (FCC in USA), and usually only in answer to 
complaints; and third, the signal recipient (another 
spy) needs only a small broadcast-band receiver, 
perhaps one that is unusually good at separating 
signals closely spaced in frequency.  In such a system, 
the intended signal recipient appears as an ordinary 
business-person, perhaps in a hotel, and carrying 
ordinary business paraphernalia, maybe a briefcase of 
pamphlets and writing material, a suitcase of clothing, 
with an alarm clock and a portable transistorized 
receiver. 
 
Intercepting such signals is not easy, unless the 
interceptor is nearby the sender and can use special 
techniques for separating the intended signals from 
the sidebands of the bracketing broadcast signals.  
Then, the interceptor must also have some sort of 
directive antenna, so as to indicate the direction of 
arrival of the spy’s signals.  A rotatable loop or dipole 
is no answer, here, because the sought-after signal 
will likely be short in time duration – probably too 
short to be caught by anything but an omnidirectional 
antenna pattern or a rapidly scanning narrow beam.  
Add to these problems the requirement that for the 
short-ranges here, the interceptor needs to be in the 
field, himself, and not in some laboratory or antenna-
farm-equipped field site, and the problem facing the 
spy-catcher becomes quite tough. 
 
This is the cue for the entrance of the HRR-3 receiver 
description.  According to the pattern of OSS/CIA-
employed equipment nomenclature, “HRR-3” is 
likely to indicate: “Handheld Radio Receiver Model 
3.”  This author had the luck to be able to buy such a 
device at the January RadioWinterFest 2017 meet 
held at the National Electronics Museum in 
Linthicum, MD a couple months ago.  It was being 
de-accessioned by the museum because nobody on 
the staff seemed to know what it was (but NEM’s Joe 

(Continued from page 3) 
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arrow headed toward the opposite direction.  The true 
direction of arrival can then be distinguished from its 
reciprocal direction through the use of the whip 
antenna, which receives from all directions with 
similar response.  That explains the presence here of 
the whip antenna.  Somehow, then, in the electronics 
of the HRR-3 the ratios of signal level from the three 
loops are translated into rotation of the needle on the 
“compass” dial to indicate the direction to the signal 
source.  We should look into these electronic innards, 
then, to see if it’s obvious how they did this. 

 
But first, what seems to be the function of the rather 
simple transistor electronics in the antenna assembly 

(Continued on page 6) 

both ends soldered in place.  The cover-plate is 
actually a double-clad PC board, in which the outer 
cladding metal layer (the side exposed in Fig.2) is 
grounded, but the inner layer floats, being coupled to 
the grounded layer by the capacitance between them.  
The single wire that prevents taking the double-clad 
PC board cover completely away from the lid 
assembly is soldered between this inner cladding and 
a similar PC board cladding later at the very bottom 
of the lid.   
 
The lid’s electronic components are mounted on the 
cover-plate, and consist primarily of the directional 
antenna assembly.  This antenna, seen in Fig. 3,  is the 
most unusual this old-timer has ever seen: a three-
legged ferrite bar (like a three-spoke wheel) each leg 
wrapped with a coil of about 35 turns of insulated 
wire, forming a loopstick trio, with the coil wires then 
routed in pairs, as  transmission lines, to three 
identical transistor circuits.  The loops are matched to 
each other by means of slug-tuned coils and ceramic 
variable capacitors, also seen in Fig. 3. 
 
With such a three-legged loop antenna mounted flat in 
the bottom of the unit like this, then, if one were to 
hold the box relatively level, bottom-down, the 
pattern of signal amplitudes produced by a radio 
signal wave passing through the loop trio would 
indicate a nearly-unique direction of arrival: nearly-
unique, because it would not distinguish one direction 
from its reciprocal. That is, signals arriving from, say, 
northeast would produce the same pattern of coil-
output voltage amplitude ratios from the three coils as 
signals arriving from southwest, but no other 
direction.  Fig. 4 shows the directional electro-
magnetic sensitivity patterns of three loopstick 
antennas joined like the ferrite bars in the HRR-3.  
For those readers viewing Radio Age in color, the 
three figure-of-8 patterns are the same colors as their 
respective ferrite rods; for those of you reading the 
paper version in gray-scale, the patterns are toned like 
their respective ferrite rods, and are dotted or dashed 
to help separate them.  The arrow to the upper right 
represents the direction to a hypothetical signal 
source or transmitter.  That arrow intersects all three 
loopstick response curves, indicating the signal 
strength received by each loopstick antenna for 
signals arriving from the direction of the arrow. The 
beauty of this three-legged ferrite antenna core is that 
there is no other direction that has the same pattern of 
intersection radii as the one shown, with the singular 
exception of its reciprocal, that lower-left dotted 

(Continued from page 4) 

Figure 2. This is an inside-view of the bottom “lid” 
of the HRR-3 box-like cabinet.  In the upper left is 
part of the electronics, but under this plate-like 
cover, which is a double-clad PC board, there is an 
unusual antenna system. 

Figure 3. Turning the Fig. 2 “cover-plate” over 
reveals this unusual 3-legged ferrite antenna. 
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this time, because the wiring to 
it runs directly to components 
remaining in the box, and not 
via a pair of connectors.  But 
the makers did, in fact, allow 
enough service loop to permit 
turning over the PC board and 
rotating it out of the way, so as 
to see into the box, as in Fig. 6.  
But when the PC board is 
turned over something else 
unusual stands out, or, rather, 
is missing.  The radio is 
certainly a superheterodyne, 
but where are the IF 
transformers one would 
expect?  The writer initially 
expected to see three identical 
IF amplifier strips, to amplify 
the three loop outputs in 
p r e p a r a t i o n  f o r  t h e 
measurement of their signal 
levels, or possibly even four 
such IF strips, one for the whip 
antenna channel.   
 
Note, though, in Fig. 6, the 
metal box-like thing in the 
upper right corner of the PC 
board.  Inside this sealed  
( s o l d e r e d  s h u t  a f t e r 
installation!!)) box must be 
where the whole IF strip is 
located, and there is a Clevite 
ceramic filter (for very tight 
frequency selectivity) soldered 
to the left edge of the box, as 

(Continued on page 7) 

itself, that is, in the “lid” or 
HRR-3 bottom?  The total 
complement there is, first, the 
three adjustable coils and 
ceramic trimmer capacitors 
used to match the three loop 
antennas to each other; second, 
three identical transistors that 
are hooked up as switching 
circuits; finally, three diodes 
biased off (to non-conduction) 
until their respective switching 
transistors back-bias them, one 
at a time, to route the antenna 
outputs to the main electronics 
inside the box, in turn.  Let us 
look into the rest of the 
electromics to see what the 
mode of operation might be. 
 
Fig. 5 shows the box as viewed 
from the underside, with the 
“lid” or bottom removed, 
showing that very little can be 
seen except a large printed-
circuit card which covers 
everything else; everything 
except what looks like a ganged 
variable capacitor near the 
upper center, and a cutout at 
upper right that has the whip 
antenna socket and the wire 
bundle and connector to mate 
with the wires and connector on 
the antenna (the “lid” or box-
bottom) assembly. Seven more 
screws removed and the PC 
board can be lifted; carefully 

(Continued from page 5) 

FOR THE RECORD 
The January meeting of the Mid-Atlantic Antique Radio Club took the form of a major swap-meet, called Ra-
dioWinterFest-2017, held as usual, at the National Electronics Museum in Linthicum, MD. The weather leading 
up to the meet was dicey, with freezing rain and snow, but at opening time it had already started to warm and 
was not too uncomfortable during the meet,  Not to worry, the tailgate portion of the meet was not an issue, since 
this event has vendors’ tables available, indoors. It was hard to get a good count of members and guests p[resent, 
because there are always some viewing the museum, with all its exhibits open and available.  At one point, about 
45 people were counted in the main meeting hall.  The February issue of Radio Age showed a couple candid 
photos of activity in the flea market.   
 
The auction was large, with a great assortment of radios, model aircraft (most radio-controlled, and ranging up to 
7-ft. wingspans), and test gear, all of it in good condition.  Some of this material was trucked to the meet by 
Domi Sanchez, as part of his work getting most of a huige estate in Berlin, MD to MAARC auctions. 

Figure 4. Sketched directional patterns for 
the three ferrite loop legs of the HRR-3 an-
tenna. Each figure-8 pattern is for its re-
spective ferrite core, with output signal 
polarity shown (+ is in-phase with some 
reference, while - is out-of-phase with it).  

Figure 5. Bottom interior view of HRR-3 
box with bottom lid removed and un-
plugged from connector, upper right. Big 
PC board plus gang capacitor, etc. 
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well.  Clevite was the corporate owner of Brush 
Development Corporation, that Cleveland firm that 
held many of the patents on piezo-electric devices, 
like phono pickup cartridges, crystal microphones, 
and ceramic filters for narrow-band IF amplifiers.  
But the single Clevite filter would imply that the 
metal box contains a single channel of IF amplifier 
stages.  
 
A moment’s thought shows that it would be far more 
difficult to keep three (or four) IF amplifier channels 
exactly matched in gain and phase characteristics than 
to use a single IF amplifier and cycle the three signals 
through it in turn, storing the output signal levels and 
phases for the computations needed.  In the HRR-3 
little paper tabs label the three ferrite-bar antennas A, 
B, and C. Their outputs are sent, in turn, to a tuned 
radio frequency amplifier that uses one section of the 
two-gang tuning capacitor, while the whip antenna’s 
output is tuned by the second ganged capacitor 
section.  A timing circuit with three segments per 
cycle then devotes one segment for each of the A. B. 
and C loop antenna outputs, this way sending them as 
a train of three signals per cycle to a second timing 
circuit.  This one sends one cycle of this signal train 
onward to the mixer stage and thence to the IF 
amplifier, but then sends a second cycle containing 
the same three signals, but after adding to them  the 
output of the whip antenna channel.  Thus the three 
loop antenna channels’ signals get converted to the IF 
frequency and get amplified normally, followed by 
the same train of three loop signals, but with the 
second train’ members augmented by the whip 
antenna’s impression of the intercepted signal. This 
alternation of signal blocks goes on indefinitely, 
interrupted only by the little push-button switch on 
the panel that stops the switching so the operator can 
listen-in on the signal he intercepted.  The whip 
antenna signal will either be in-phase with the signals 
from the three loops, or out-of-phase with them;  in 
actuality, in-phase with one or two of them and out-
of-phase with the remainder.  The local oscillator 
feeding the heterodyne mixer is a crystal oscillator, 
using one of the four available quartz crystals.  
 
Upon exiting the precision IF amplifier and ceramic 
filter, the signals are passed through a comparator to 
determine whether the train containing the whip’s 
contribution  increases or decreases each of the other 
signals (A, B, or C)  when added to it, one at a time.  
This indicates whether the direction of arrival belongs 
in the plus or minus-marked halves, respectively, of 

Continued from page 6 

the loop patterns, shown back in Fig 4.   This resolves 
the ambiguity between the direction of a signal’s 
arrival and the reciprocal direction.   
 
The “proper” one of four crystals, chosen as the 
suspected (or known, from history) signaling channel 
for the suspect (or location) under surveillance, is 
chosen by the operator, and, presumably, several such 
HRR-3 operations are run concurrently in any given 
intercept encounter, allowing triangulation, using city 
maps (GPS or Google Earth hadn’t yet been invented) 
to locate the sender.  As noted above, the button on 
the operator’s panel, marked “audio”, shuts off the 
switching, so that the audio modulation can be heard 
clearly without the confusing level-switching that 
must occur in direction-finding. That suggests that the 
HRR-3 teams  might have to sort out signals to be 
sure the targeted signal has been chosen, based on the 
message content heard.   Crystals matched to several 
local broadcast stations are probably also carried, 
letting the directions to these stations act to confirm 
the location of the operator and the direction to true 
north, based on maps. 
 
This turns out to be almost exactly how the third-

(Continued on page 9) 

Figure 6. inside the HRR-3, with the PC board 
lifted and turned over. Bottom left is the water-
proof speaker, and bottom right is the direction 
indicator. Upper right is the whip antenna socket. 
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oscillator.  It all fit into a small box that had an 
octal plug on the bottom (to plug into the radio’s 
6V6 audio output tube’s socket0 and had an octal 
socket on top for the 6V6 tube.  In the box were 
all the transmitter components and a switch to 
change the 6V6 from its usual audio output ser-
vice (when innocently listening to the radio) to 
transmitting (when engaged in espionage). This 
transmitter was crystal controlled and had two 
channels, using two very small crystals.  It also 
had a plate tuning coil that coupled to the an-
tenna, presumably a wire strung around the 
room, and a tuning capacitor with a knob show-
ing on the rear of the box.  There were also ba-
nana jacks on the box for the transmitting an-
tenna and ground connection.  The whole thing 
relied on the user finding an old tube-type radio 
with enough headroom over the power output 
tube to allow for the increased height of the box 
affair.  There is a picture of the set on page 14. 
 
Another related story comes out of the Viet Nam 
war.  For a period during that conflict, Viet Minh 
guerillas would capture American  VHF 
“Walkie-Talkie” radios and modify them to dis-
able the microphones, so that they could use 
them in a simple push-to-talk mode, but not talk, 
which was considered a security measure.  By 
not talking, but, instead, sending only short sig-
nals via the push-to-talk button (like a Morse 
key), to indicate simple commands to their spe-
cial ambush squads.  These squads would hide in 
dug-outs along trails and wait for American pa-
trols to come past , coordinating their activity by 
use of the short signals.  This writer’s group of 
ITT engineers, when told of this problem, were 
asked if a direction-finder could be made, per-
haps part of a soldier’s helmet. So, a simple one 
was designed and tried out in the back lot of the 
ITT-Bladensburg (MD) plant.  A helmet was fit-
ted with two small antennas, one on each side, 
using then-new Ferroxcube VHF ferrite cores to 
improve the antennas’ efficiencies. The antennas’ 
outputs were passed through  tiny solid-state re-

(Tidbits Continued on page 14) 

T 
HE feature article in Radio 
Age this month deals with 
spy and pirate radio trans-

mitters that, surprisingly,  operate in 
the AM broadcast band. In digging 
through literature and web archives 
on the subject some further evi-
dence of clandestine radio operation 
in the midst of our broadcast pro-

grams came to light.  One dealt with both US- 
and foreign-built clandestine transmitters that 
used quartz crystal control to keep their signals 
carefully tucked exactly halfway between stan-
dard radio channel assigned frequencies.  The 
photo below was used to show a special right-
angle adapter built in the field by an agent so that 
the crystal, when plugged into the flat little trans-
mitter box didn’t protrude and make a bulge in 
the wearer’s pocket.  What is also evident in the 
photo is that the crystal frequency is 1565 kHz, 
exactly halfway between 1560 and 1570, the two 
nearest FCC-assigned broadcast frequencies. 

 

T 
HEN, on a long lost web-site perused 
some five or more years ago, using a 
now-scrapped desktop computer (whose 

hard drive is still functional and accessible with a 
clever USB-enabled holder), a short article on an 
East-Gerrman broadcast-band clandestine trans-
mitter appeared.  In this case, a standard tube-
type radio receiver was the source of power and 
hiding for the transmitter.   This transmitter used 
the radio’s power output tube as an RF oscillator 
that was wired up as an electron-coupled crystal 

Tidbits 
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generation of aircraft automatic direction finders 
(ADF) worked.  The first generation used rotatable 
loop  antennas, the second (WW2 “huff-duff”) used 
four or more vertical dipoles arranged in a circle, 
forming the Watson-Watt DF method, and the third 
used crossed-pairs of ferrite loopsticks and time-
division-multiplexed their outputs through a single 
receiver, along with a whip antenna’s output, used to 
resolve the loops’ ambiguities. The AN/ARN-83 
military ADF from about 1965, built by Collins 
Radio as their Model R-1391, operated in this 
manner, using two crossed ferrite bars and a blade-
shaped monopole as the antenna complement.  Fig. 8 
shows a ARN-83, with the antenna housed in a sleek 
aerodynamic plastic radome.  The thought that the 
HRR-3 might be a portable model of such a 
navigational ADF crossed this writer’s mind several 
times, but the frequency coverage isn’t right for that, 
since navigational ADFs always include LF beacon 
signal coverage, well below the AM broadcast band 
in frequency. 
 
This narrative suggesting how this system was 
intended to be used has been speculated, based 
almost entirely on analysis of the circuitry in the 
HRR-3 discovered in January.  Research on the web 
and in available literature has disclosed no other 
example of this equipment apparent, or any but far 
more recent hand-held signal locators, most of them 
using portable directive antennas and operating at 
VHF to microwave frequencies, which is the band 
used by spies nowadays. It is possible that one or 
more of the authors of recent “tell-all” books [4] on 
CIA and NSA/NSG might know of HRR-3 devices 
used in the field.  Getting this little ADF unit working 
will also confirm or correct the method of operation 
painstakingly enumerated here.  
 
Recent research by this writer into “Pirate” radio - the 
use of unlicensed radio transmitters - once on AM, 
but mostly now on FM - mostly for spreading 
propaganda, has disclosed ways the FCC discovers 
them and finds them.  This HRR-3 unit just might be 
one of their devices, rather than the CIA’s. For the 
wartime period, from 1940 to well after 1946, FCC 
operated their Radio Intelligence Division, (RID) 
cooperating with the FBI in catching clandestine 
radio operations by spies.  RID is probably gone, but 
CIA and NSA  later took on that job. 
 
The HRR-3 unit in the author’s hands now has to be 

(Continued from page 7) tested, so far thwarted because of lack of  crystals on 
the “right” frequencies and a battery that fits the 
tubular holder in the HRR-3.  The correct crystal 
frequency is thought to be the sum of whatever 
broadcast-band frequency is desired plus 455 kHz.  
Among the 150-odd crystals in this author’s 
collection, only six or seven fall into the range of 
frequencies that will work at all, and none is right for 
any local AM broadcast stations.  The battery that 
would work has to be a 12-volt single cylindrical unit 
about 17 mm in diameter and 70 mm long, and there 
seems to be no commonly available battery of such 
dimensions and voltage.  It is entirely possible, based 
on the probable age of the unit (likely made in 1965-
75) that the intended battery was a Mallory mercury-
type, no longer in favor with EPA, and unavailable.  
Measurements will be made of the unit’s IF 
frequency (thought to be 455 kHz, based on 
experience with the most common Clevite ceramic 
filters), so that crystals set for known signals (like 
some local broadcast stations) can be searched out 
and bought.  The immediate plans are to use one of 
the crystals currently on-hand (several are at 2.06175 
MHz, which would yield an operating frequency of 
1626.75 kHz), and then bench test it using a bench 
power supply for power, and a signal generator for a 
trial signal.  It is unlikely that its directional 
characteristics can be tested this way, since radio 
waves have to travel several wavelengths to gain 
reasonable wavefront geometries. A bench test like 
this, however, will check the method of switching, 
and the basic operability of the HRR-3.  Then proper 
crystals will be searched-for, along with a connector 
for external battery usage. When that is accomplished 
the unit should be available for demonstrations, 
perhaps at a MAARC meeting in the future, or at 
RadioActivity-2017, perhaps. 
 
 End Notes: 
[1] See Radio Age , July 2002, p.1, “Spies Who Came 
in from the Cold,” by Ed Lyon, relating the travails of 
these two German spies upon landing near Bar 
Harbor, Maine. 
[2] See Radio Age, issue unknown, on RDR and 
some of their clandestine radio products, as well as 
novelty domestic radios and components produced 
later, as the spy radio market slowed. 
[3] See Radio Age, July, 2000, p.5, for a description 
of the Joan-Eleanor System. 
[4] For example, Jeffrey Richelson’s The Wizards of 
Langley, which describes many of the old projects in 
CIA’s Science and Technology Branch. 
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D 
URING the month of January, a month 
usually rich in blizzards and ice storms, 
most radio collectors are lucky to find 

anything collectable, maybe a Philco 60 junker, 
good for what appears to be a functional power 
transformer, enabling the collector to get that 
good one  up on the shelf working.  Jim Wilson, 
who calls himself “Roadkill,” however, has that 
magic touch that attracts some of the rarest radios 
or radio parts, and it works in all months of the 
year, regardless of the weather.  Take this past 
January, for example.  In the midst of a pretty 
violent snowstorm, at least for his location, Vir-
ginia Beach, VA, his electronic grapevine re-
ported the existence of a Sorber cathedral radio, 
and the chase was on. 
 
Jim had a sort of dim recollection of seeing, long-
ago, a picture of a radio labeled Sorber, and upon 
finding that this one, described as a battery set, 
was available, he got in touch with the owner, 
obtained a rather rough 
set of photos, giving him 
a very coarse view of 
what the set looked like, 
and began negotiating for 
it.  The owner’s price 
wasn’t too bad, but he 
seemed to want a steep 
allowance for shipping, 
considering that the set 
was of very low net 
weight, had no tubes or 
power transformer, and 
had a lightweight cathe-
dral cabinet.  More nego-
tiation brought that ship-
ping fee down, and the 
deal was made.  The few 
pictures Jim had received 
from the owner weren’t 

as clear as desired, and Jim first thought it was a 
three-tube set, and asked around to see if anyone 
of the old-timers had ever heard of such a set, or 
such a brand, or even any similar set- battery op-
erated, three tubes, cathedral cabinet, and what 
appeared to be a three-gang tuning capacitor.  
 
Jim sent me an e-mail with the pictures attached, 
and a studying one showing the underside of the 
chassis showed what appeared to be wiring to 
three sockets that Jim hadn’t seen from the top-
side-of-the-chassis photo.  So that made it a six-
tube set, making more sense, considering the 
three-gang tuning capacitor.  All the sockets were 
similar – four-contact type, and there appeared to 
be three stages that had grid-cap connections.  
One tube type came to mind immediately – the 
short-lived, and scarce, UX222.  That was an RF 
tetrode – the first tetrode marketed in this country 
– that had a short career, quickly overtaken by the 
a-c-operated UY224 tetrode.  The 222 suffered 
from excessive plate-to-control-grid capacitance, 

mainly because to the close 
proximity of the plate to the 
grid connection scheme, 
which routed a wire up 
close to the plate on its way 
to the grid terminal cap on 
top of the tube. A very-
close-fitting (Goat-type) 
shield would help, but the 
tube was prone to oscillate 
in RF amplifier service. 
 
Even the type 224, which 
supplanted the 222, was 
short-lived, as well, but for 
a different shortcoming.  
Seems its plate was prone 
to emit electrons when 
bombarded with the cath-

(Continued on page 11) 

JIM WILSON’S SORBER CATHEDRAL SET 
BY ED LYON 

Veteran MAARC member Jim Wilson has a special talent for searching out, and finding, rare and unusual ra-
dios, and radio-related items.  His displays in MAARC’s grand annual summertime meet’s  Old Equipment Con-
test are spectacular.  Here, he located and found a rare Sorber brand Cathedral-style radio that is battery-
operated, as though it belonged on a farm, and there weren’t many of those, either.  This one needed some TLC.  

Jim Wilson’s recently acquired Sorber cathe-
dral-style battery radio cabinet, photo taken by 

previous owner. 
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ode electron stream, and if the screen grid was 
just a tad higher in voltage than the plate, these 
secondary electrons would go to the screen, ena-
bling the tube to oscillate in the dynatron mode.  
The anode treatment of the type 224A solved that 
problem, and nearly all collectors have become 
familiar with this tube, recognizing it as the 24-
A, its shortened nomenclature.  The unusual 
thing about the 222 was that it has a filamentary 
cathode and needs only four base contacts, plus 
the grid-cap on top, and that combination fit the 
Sorber’s three sockets that Jim couldn’t see at 
first.  In the radio these were the sockets that had 
nearby grid-cap terminated wire leads that came 
out of what appeared to be RF transformer shield 
cans, lending more credibility to the type 222 
conjecture.  That would make the Sorber a more-
or-less ordinary battery-operated TRF set. The 
three easily-visible tube sockets, also four-
contact type, were likely for the audio amplifier 
section of the radio.  That would make this 
Sorber somewhat like several other sets from the 
1928-1928 period.  If it used type 222 tubes in 
the RF section that meant it almost had to be 
from 1928, the only year that tube was even 
slightly popular. 
 
The concern in the back of this writer’s mind 
was this:  type 222 tube has a 3.3-volt filament, 
and very few other tubes operated at that fila-
ment voltage.  The rare type 220 (later called 
type 20) was one, and it was a triode, which fit 
the bill, more or less, for the other tubes used in 
the Sorber,  But the 220 was not only rare, but 
was also a power amplifier tube, and unlikely to 
be used as an audio voltage amplifier for this ra-
dio.  Re-checking the underside photo Jim had 
sent indicated that the three RF tubes’ sockets 
had their filament terminals all wired in parallel, 
and the three other (audio) tube sockets had their 
filament terminals also wired in parallel, but it 
seemed that the two sets of tubes had their fila-
ment wiring separated in a jumble of other com-
ponents and wires, in the photo. That opened the 
possibility that the three audio stages might have 
had a separate filament battery supply, and used 
the ubiquitous 01A triode, and the two groups of 

continued from page 10 

tube, one requiring 3.3 volts, the other 5 volts, 
would have had different A-supplies, or there 
would have been a voltage-dropping resistance 
in there, somewhere. 
 
The second bothersome thought was that this 
was a cathedral-style cabinet, and 1928 would 
have been too early for such a cabinet design, 
especially for a very small manufacturer, like 
Sorber (who ever heard of it?) who would have 
tried to ride a popularity wave, not originate a 
new style.  This would suggest that it was a 
1930-31 set, riding the crest of the cathedral-
cabinet wave.  That changes the tube comple-
ment altogether.  That would mean that the tet-
rodes (in the RF section) would be far more 
likely to be type 32, and that would let the audio 
tubes to be triodes from the same series, namely 
type 30 or 31, or both. Jim was contacted with 
this latest conjecture, and meanwhile he awaited 
the arrival of the set. 
 
Upon its arrival, Jim photographed the top of the 
chassis, confirmed that it had six tube sockets, 
and that they were labeled: three type 32 tet-
rodes, two type 30 triode audio amplifier stages, 
and a type 31 triode power output stage.  He also 
confirmed that it had no volume control, at this 
point, at least, and that there was a switch, dis-
connected, but loose in the cabinet.  That settled 

(Continued on page 12) 

This chassis photo by the previous owner, led Jim 
to believe it was a three-tube radio, which seemed 
strange, with that three-gang tuning capacitor sit-

ting there on the lower right. 
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the general design altogether, except for the 
method they must have intended for overall vol-
ume (or gain) control.  Most contemporary sets 
using filamentary tubes used RF amplifier 
screen-grid voltage control, and most controlled 
the screens of at least two of these stages.  This 
method of gain control has the advantage of 
compensating, somewhat, for filament battery 
sag, since reduced battery voltage reduces cath-
ode current and gain, and that lets the screen 
voltage rise, helping restore some of the stage 
gain.  Since the set was from 1930-31, the use 
of a power switch as part of, or coupled to, the 
volume control would have been appropriate, so 
that is what was suggested to Jim. 
 
Jim had a problem finding someone to restore 
the electronics part of the radio, so I volun-
teered to take a crack at it, unsure whether any 
of the RF or audio components were intact at 
all.  He shipped it, and it arrived here after two 
days, a new USPS record, and in good shape, as 
well.  The set was checked in a cursory fashion, 
to start, and the good news is that the RF trans-
formers and gang capacitor seem to be OK.  
The audio voltage amplifier stages (both use 
type 30 tubes) are R-C coupled, and the resis-
tors, very early almost-dog-bone type, read rea-
sonable values, in the 200K-400K-ohm range, 
and their coupling capacitors (micas) also 
seemed good.  Someone seems to have added, 
or replaced, a screen-grid bypass capacitor for 
the three RF amplifier stages, and that capacitor 
ought to be replaced with one of the proper 
style for the age. All the other mica capacitors 
in the set are Polymet brand, and I just happen 
to have a few of those in the junk-box. 
 
There are two similar but unusual components 
under the chassis, appearing to be untuned RF 
transformers.  They are bifilar-wound spools of 
cotton-covered wire, forming 1:1 transformers.  
One couples the last RF stage plate to the detec-
tor stage, a type 30 triode , and the other de-
couples the filaments of the RF stages from the 
rest of the tubes and the wire loom to the batter-
ies.  But, oddly, there seems to be no RF bypass 
capacitor on the filaments at all, and the bifilar-

(Continued from page 11) 

wound decoupler would let the RF stage fila-
ments float, which probably needs fixing, if the 
set is to play.  
 
The mystery of how the volume control origi-
nally worked was solved by tracing back three 
wires that passed through the chassis from ter-
minals under the chassis, through the chassis 
and then had been cut off at that point.  Under 
the chassis, one wire ran to chassis ground; a 
second ran to the filament circuit bifilar RF 
stage isolator thing; and the third went to a tie 
point and then proceeded out the power cable.  
That cable will be discussed next paragraph.  
The three wires must have run upward to the 
volume control and its on-off switch, which had 
been mounted directly on the cabinet front 
panel.  Surprisingly, this Sorber set controlled 
volume by varying the filament voltage to the 
three RF tubes.  The rheostat was missing, of 
course, but it seems a 6- or 10-ohm one would 
likely work fine.  I expect that most of the vol-
ume adjustment would be confined to a small 
section of the control, especially if the set were 
operated on batteries, and they weren’t at full 
voltage, but that might be improved by feeding 
the RF screen grids from a high-impedance sup-
ply, giving them a bit of AVC action.  The on-
off switch simply switches all the filament re-
turns to chassis for ON and breaks this connec-

(Continued on page 13) 

This photo of the chassis top was taken by Jim 
Wilson, confirming tube count and types. 
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tion for OFF.  The B- and C-batteries are always 
connected, but find no d-c path to B- when the 
tubes are cold. 
 
This power cable consisted of 7 wires, some rub-
ber-covered, and some with cotton fabric insula-
tion.  I figured their purposes by tracing them to 
tie points under the chassis.  That cable will re-
quire new wires, but the woven covering seemed 
to be in good shape, so that is another little job to 
do.  The wires already there had faded, but inside 
the cloth loom their colors could be made out, as 
follows: 
1, brown fabric: A-, B-, and C+; 2, red rubber: 
A+; 3, green rubber: 90 v B+; 4, blue fabric: 135 
v B+; 5, grey rubber, 15 v C-; 6, brown rubber: 6 
v C-; and 7, white fabric, 45 v B+.  
 
The RF tubes would run from the 90-B+ supply 
for plates, and 45-V B+ for screens, while all the 
audio stages run from 135-volt B+.  Two C- bias 
levels seem to be needed, a full 15-volts for the 
audio output stage and perhaps 6 volts for the 
rest of the audios.  Sorber had put the RF stages 
at zero bias, the RF transformers’ grid returns all 
running to chassis.  
 
Jim is currently securing a loudspeaker for the 
radio, since that was missing altogether.  It 
should be a magnetic armature type of about 6- 
or 7-inch cone diameter.  It connects to the audio 
output tube and its 135-v B+ terminal via two 
insulated pin-jacks on the top of the chassis.  
Since the speaker for the Sorber was intended to 
carry the output tube’s d-c plate current, Jim may 
have to add an audio choke in the plate lead and 
couple the speaker’s armature lead to the choke 
with a big capacitor, depending on what speaker 
he finds for this set.  The audio choke and ca-
pacitor would be mounted on the speaker.  We 
will work that out when he gets the speaker, and 
radio is ready to run.  
 
The chassis is quite rusty on top, but the sides 
and bottom still show the original tan paint, so 
that hopefully, some careful sanding of the top 
and sides will allow repainting it without having 

(Continued from page 12 
 to disassemble it completely.  This radio is not 

the most elegant or classy, but it is quite rare, 
and typifies Jim Wilson’s finds, it seems.  So it 
was no surprise when he sent another e-mail 
about the time this radio reached me, attaching 
a picture and brief description of yet another 
find – this time a cone speaker (of the Chidester 
style) made in USSR in the 1920s, and it still 
had some of the cone intact.  There’s a picture 
of it here.  Seems it was called a “RECORD-1”, 
made by the Leningrad Electromechanical 
Works, in Kulakova, USSR.  There can’t be 
many of these around.  

Russian (USSR) Record-1 cone loudspeaker, and 
its brass nomenclature plate, mounted on the 
back.  It also came with a wall-mount hanger. 
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ceivers, the two outputs then  synchro-
nously-detected , and fed to separate ear-
bud type headphones.  The two beeps that 
came out of the ear-buds had phase differ-
ences, like the two signals received by the 
two antennas, depending on from where 
the signal arrived.  The soldier wearing 
this helmet would turn instinctively to-
ward the source of the signal, shooting, as 
appropriate.  It was learned later that 
Delco Radio received a contract to build 
these in some quantity. 
 

A 
T RadioActivity-2017, this com-
ing June 16th, there will be a spe-
cial “Town Meeting” scheduled 

for MAARC members and anyone else 
interested, for the purpose of discussing 
the pros and cons of changing MAARC 
into a pure 501-(c)3 organization, which 
has certain tax benefits for members and 
donors, and certain burdens for the gov-
erning board.  If interested, come one, 
come all. 

(TIDBITS, continued from page 8 ) 

 

This is the (American??) radio set that housed a spy 
transmitter built into the box at right, under the usual 

6V6G audio output tube, now doubling as a transmitter . 



Radio Age  March, 2017         RadioActivity, June 15-17, at Beltsville!      page 15 

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. 
  
For Sale: 
PARTING OUT ZENITH - 74 floor-
model. Have entire chassis, remote 
control, power supply, speaker and 
main chassis. What do you need? I’ll 
gladly remove the part(s) you need/
want, test, clean and carefully 
package for shipment. MUST GET 
rid of it or to the DUMP, VERY 
reasonable ANY reasonable offer 
accepted  
I’ll accept PayPal, Western Union 
Funds, US Postal Money Order or 
bank check for payment.  
Shipment upon receipt of payment. 
Waiting period for checks to clear. 
Stephen Imms  
6035 E. Pine Crest Ct, Cornville, AZ 
86325; 928 852 0881; Email (for 
PayPal): redmtn@operamail.com 

 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. 

MAARC is saddened to hear that 
another member, Warren Carlson, 
has recently passed away.  We ex-
tend our condolences and best 
wishes to his family at this time. 
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MAARC Your Calendar! 
 

Sun,. Mar. 19 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: 50s clock radios; Program: 
High-end Audio—Steve McAllister. 

Sun., Apr 23 NOTE DATE; APRIL 23rd, NOT 16th.   MAARC meeting at 
the Sully Station Community Center. See p. 15 for map. 
Tailgating at 11:30, meeting at 1:00.  Display table: Pre-WW2 
FM sets; Program: Beam of Light - Donald Cochrane. 

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 Thursday 
evening and Saturday, seminars, Friday banquet, etc. See 
blue centerfold in March and April issues of Radio Age. 

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 and Program:  TBD. 
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