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Maybe these radios should be called mini-boat-anchors. These are the smaller radios developed for air-
craft-to-aircraft communications, doubling for navigation signal reception and aircraft-to-home-base, 
when necessary. They started with the RU-GF (receiver-transmitter, respectively) combination, affection-
ately called the Roogyfu by Navy radio operators, The most popular of all command radios, though, was 
the one we all call the ARC-5, but its real nomenclature was AN/ARC-5 in the Navy, and SCR-274(N) in the 
Army Air Corps. To confuse matters, it was developed by ARC—Aircraft Radio Corporation. 

As was mentioned in the first two articles in this 
series [ 1] strategic communications between 

warplanes and their headquarters were handled by 
what came to be known as "liaison sets." These 
included the Navy's big GO-9 and GP-7 transmitters 
and the very popular BC-348 series of receivers. 
These radios were rather large, transmitted at 
significant power levels, and, most importantly, had 
to be operated at a radio operator's position, never by 
the pilot. For smaller aircraft, especially one-man 
aircraft, the radio control panel was necessarily 
remote from the radio, itself, owing to limitations in 
real estate in the pilot's cockpit. This ruled out the 
BC-348 and the big liaison transmitters (although in 
the late stages of the war, the AN/ART-13 liaison 
transmitter could have been operated from a small 
remote panel), and forced consideration of smaller 
radios, able to be remote-controlled. 

Coupled with this reduced operating space was the 

natural limitation in how far the small aircraft had to 
communicate. Small planes traveled relatively short 
distances, and usually went in groups, so that the use 
of the short-range command sets tended to suffice for 
all small-plane communications. It also hardly 
mattered what operating frequency was used in 
command sets, since the ionosphere was not involved 
in the signal propagation over such short distances. 
On the other hand, liaison communications over 
hundreds to thousands of miles required preselection 
of frequencies based on predictions of ionospheric 
properties, these predictions emanating monthly from 
the Central Radio Propagation Laboratory of the 
Bureau of Standards [2]. It may help to illustrate this 
issue by examining a typical small-plane mission in 
the war. 

In the Battle of the Atlantic, which pitted the allied 
anti-submarine forces against Admiral Doenitz's U-

(Continued on page 3) 
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Figure 1. Close-up 1962 picture of the USS Core 
while in drydock in Yokosuka. Japan, being outfit-
ted with ionospheric diagnostic instruments (note 
rigger on guyed tower erecting an ionosonde an-
tenna) for measuring effects of Soviet nuclear 
bomb tests. During the war Core, a small carrier 
built on a Liberty Ship hull, waged an anti-U-boat 
war in the Atlantic, using fighters and bombers. 

(Continued from page I) 

boats, the most successful tactic seemed to be the use 
of "jeep" carrier task forces to search and destroy U-
boats, rather than to escort convoys and hope to catch 
some of the U-boats as they turned and ran after 
attacking the convoy. The jeep carriers were some of 
Henry Kaiser's "Liberty Ships," converted after the 
hulls were laid by adding a flat flight deck, an 
elevator, and crowding the bridge off to the right to 
make room for aircraft operations. These carriers were 
supported by up to five destroyers, making up small 
fast task forces that were guided to possible U-boat 
locations by very well protected messages from what 
later became Naval Security Group, a branch of NSA. 
The jeep carriers, typified by the USS Core (shown in 
drydock in Fig. 1), carried three or four TBF (or 
TBM) three-place bombers and six to eight F4F 
fighter planes. The TBFs had both liaison sets and 
command sets, using the BC-348 and ATC liaison 
combination for communications with the carrier task 
force while out on U-boat searches, meanwhile 
shepherding the F4F squadron through use of 
command radios. The ATC (AN/ART-13) and BC-
348 were operated by the radio operator "downstairs" 
aboard the TBF (he sat beneath the gun turret, and 
over the bomb bay), while the command radios were 
operated from a remote control panel in the pilot's 
cockpit. The radio operator had been briefed as to 
predicted operating frequencies, and a frequency 
search pattern to be followed should the predicted 
channels fail to connect aircraft with home base, the 

carrier. For the command sets, the main frequency 
selection problem had to do with mutual interference 
from other communicators, and maintaining a bit of 
"surprise" to help foil German intercept efforts. 

For smaller aircraft, like fighters and other single-
seaters, the only radios carried were command sets for 
communications, and possibly some navigation sets. 
These command radios had a long gestation period in 
the military services, starting in the 1929-1930 
beginnings of the Great Depression. By 1930, the 
Navy was quick to adopt the use of shortwave 
frequencies and the basic "MOPA" design. Here, 
MOPA stands for Master Oscillator — Power 
Amplifier, implying the use of two tubes. The first 
tube was usually a crystal or variable-frequency 
oscillator and the other tube was the output amplifier. 
Modulation was handled by another tube or two, but 
for basic CW operation, the MOPA alone was a good 
basic system. The earlier sets, like the SCR-68 
described in Part 1 of this series, had one tube, and the 
antenna used on the aircraft often flapped around, 
detuning the transmitter while it flayed the sides or 
tail of the aircraft. The MOPA placed the oscillator 
function in one tube and the dual job of amplifying 
and coupling to the antenna into a separate tube, and 
so the detuning effect of antenna motion was now 
negligible. One of the early Navy MOPA designs was 
done by Aircraft Radio Company (ARC), resulting in 
the GF transmitter, producing only 1.5 watts output 
power, and using a plug-in coil. This model was 
followed in 1934 by the GF-1, boasting 3 watts 
output. The tube complement was simple: the MOPA 
RF circuit used a type 45 Special (VT-25) as 
oscillator, and a type 10 output stage. This stage was 
voice (or tone) modulated by two type 1 Os in parallel. 
Initially using a single plug-in coil set [3], the GF 
series soon began sprouting higher version numbers, 

(Continued on page 4) 
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Figure 2. A GF-11 transmitter by Western Electric, 
with the tube access panel lifted off and perched 
alongside. The 837s in the final provided about 15 
watts output. 

(Continued from page 3) 

and by 1938 the GF-3 had a four-coil-set frequency 
span of 3 MHz to 9 MHz. ARC built all the early 
models of this transmitter from the basic GF to the 
GF-9. The GF was powered by a dynamotor, and two 
styles were made, one operating on 14 Vdc and the 
other on 28 Vdc. The 14-V and 28-V radios differed, 
slightly, in their heater wiring, and were identified by 
black labels ( 14 V) and blue labels (28 V). The unit 
in Fig. 2 is a black-label GF-11, made by Western 
Electric, shown with its tube cover removed and 
sitting alongside. By the time WE began making the 
set, its power output had been increased to well over 
15 watts. 

The companion receiver was the Model RU, so that 
the combination of RU and GF acquired the nickname 
"Roogyfu". The RU, too, went through many 
versions, each identified with an appended number. 
The original receivers were made by ARC, and, fitting 
a Navy paranoia, were TRF radios, not superhets. 
The Navy had long been worried about the tiny 
signals emitted by regenerative, superregenerative, 
and superheterodyne radios. They felt that these 
signals could be intercepted by the enemy, who could 
thereby locate, via direction-finding, the source of the 
signals, thus threatening the fleet. In a sense, they had 
a point, and it was well taken by the merchant marine, 
who opted for E. H. Scott highly-shielded receivers 
that had passed strict emission tests before being 
placed on ships. Whether this was necessary in 
aircraft radios was argued in Navy laboratories, but 
NRL's warnings were heeded in the design of the RU 
series of receivers. Of course, a TRF set loses 

selectivity as the operating frequency increases, and 
its BFO, used in CW reception, had to be tuned, along 
with the rest of the TRF stages (three of them). Now, 
while tracking among several RF tuned stages to the 
nearest kilohertz might seem like a relatively easy job, 
simultaneous tuning of the BFO, tracked to within a 
hundred or fewer Hertz with respect to the rest of the 
stages, is not easy. To make matters worse, ARC 
found that the BFO tended to pull into synchronism 
with the incoming signal, especially if it was strong, 
so that the tone of Morse signals tended to vary with 
fading of the signal strength, a normal phenomenon in 
the shortwave bands. The cure was to operate the 
BFO on the second harmonic of the frequency tuned-
in, making accurate tracking yet worse. 

Figure 3. RU-19 receiver by Western Electric, with 
the plug-in coil set unplugged. Note crank-type 
knob that replaced the long flexible shaft (cable) 
that allowed the pilot to tune the receiver from his 
cockpit panel. The crank was used when the radio 
was under local control by an operator other than 
the pilot or navigator. 

The RU receiver, like the companion GF transmitter, 
used plug-in coil sets for selecting different frequency 
bands. The RU needed to have four coils (antenna, 
RF stage, 2"d RF stage, and BFO) changed 
simultaneously to tune up any given band. The four 
matched coils for each band were mounted in a single 
long box broken into five shielded compartments, and 
having a number of jacks fitted in a pattern on a 
Bakelite panel on one end of each of the 
compartments. When plugged into the cavity of the 
receiver, these jacks engaged matching banana plugs 
in the bottom of the cavity, thus connecting the four 
coils into the proper circuits. As the use of the RU 
and GF series spread into more and more aircraft 
types, and into different theaters of Navy action, 
different frequencies were needed, and so more and 

(Continued on page 5) 
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Figure 4. Typical dual coil set for the RU series of 
receivers, this coil set in its dust cover, as it would 
be stowed aboard an aircraft This dual plug-in coil 
set covered bands L and N (389-626 kHz and 5915-
9120 kHz, respectively), and allowed the RU to be 
used for navigation (band L) and communications 
(band N). 

(Continued from page 4) 

more coil sets were required. So the "small radio for 
small aircraft" idea was gradually being overcome by 
events, as the little Roogyfu became surrounded by 
several cabinets filled with plug-in assemblies. Some 
effort was expended in alleviation of this problem by 

thwarting effective communications, there was the 
problem of accidentally selecting the wrong internal 
coil set, even if the right coil assembly was plugged 
in. Table 1 shows the list of the various RU coil sets, 
labeled by lettered bands. The reader might be 
puzzling over the strange combinations of frequency 

bands combined into any given plug-in, and these had 
to do with wartime missions for the aircraft involved. 

A patrol plane, like a PBY Catalina, might need to 
communicate over many hundreds of miles, as the 
plane searched for enemy ships or downed allied 
airmen, and had to report findings. The Liaison set 
might be used for communications with one base 
radio station, but a separate radio was needed to 

"guard" a second or third frequency, and the RU 
might be used for that. Both of these RUs would need 
to listen in on shortwave frequencies, and one of the 
RU radios might have to double as a navigation 
receiver, listening to (and direction-finding on) distant 
low-frequency signals, down in the 200-500 kHz 
band. Thus it was handy to have at least one of the 
receivers tuned to the low-frequency navigation 
station, and be quickly switchable to a shortwave 
frequency for communications. That's why some of 
the dual-band coil plug-ins were used for such diverse 
frequency bands. 

The RU series had shortcomings, mainly in a lack of 

Coil band letter(s) Frequency span Main purpose 

D 828-1396 kHz b'cast station homing 

E 1285-2155 kHz b'cast and MF homing 

F 1975-3320 kHz communications 

H 3865-6265 kHz communications 

K 8750-13,950 kHz communications 

0 and P (dual-band unit) 186-302 kHz & 280-451 kHz navigation 

L and N 389-626 kHz & 5915-9120 kHz nav, and convert from ZB 

Q and G 526-850 kHz & 2960-4570 kHz nay. and communications 

Q and M 529-850 kHz & 5075-7780 kHz nav, and communications 

Q and F 531-860 kHz & 1975-3085 kHz nav, and communications 

F and N 1970-3095 & 5920-9100 kHz communications and ZB 

F and G 1970-3095 & 2955-4605 kHz communications 

Table 1. Model RU series receiver coil sets, both single-band and dual-band. 

combining two bands' worth of coils into one plug-in 
assembly, typified by the one shown in Fig 4. So 
now, aside from the operational problem of 
accidentally selecting the wrong coil set, thus 

sensitivity and selectivity, and poor BFO operation. 
Nonetheless, the RU series became the second most 
used Navy aircraft radios ever. The RU was also used 

(Continued on page 6) 
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Figure 5. Western Electric blue-label (28-volt) Model RU-19 receiver, showing the tube complement, iden-
tical to the ARC version in this respect. The plug-in coil set is removed in this view. 
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(Continued from page 5) 

as a homing receiver for aircraft, enabling them to 
find their aircraft carrier, even in the dark. For this, 
the RU was connected to a converter, Model ZB. This 
converter heterodyned the carrier's transmitted 
navigation signals, on a frequency of 246 MHz, to a 
shortwave frequency tuned in by the RU receiver. A 
coded tone modulation showed the pilot in which of 
12 sectors (around the carrier) his plane was in at the 
moment. The RU receivers were also used for a short 
period by some of the airlines during the latter stages 
of the war and into the late 1940s. They are 
curiousities today, and are not collected by hams or 
other radio operators, but only by military radio 
collectors. Most militaria collectors try to collect a 
complete GF/RU setup, complete with the remote-
control boxes and antenna switchover relay boxes, 
and this part is not easy. While the radios, 
themselves, were easily unplugged, and were made up 
in quantities sufficient for spares, the other boxes 
were often committed to the aircraft in which they 

were installed, and many of these aircraft were not 
saved after the war. 

After the RU- 14 and GF-9 were produced, other 
supplementary contractors were selected, to allow 
ARC to expend effort on improved radios. Western 
Electric stepped in and produced the rest of the series, 
renumbering every part in the radios, in typical Bell 
System fashion, such that a manual on a more recent 
model, like the RU- 17 / GF-11, reads as though ARC 
had never been involved. Not a single part was 
bought from ARC for the WE sets. Fig. 5 shows a 
blue-labeled (28-volt) Model RU- 19, made by 
Western Electric. Note the fact that WE did not 
upgrade the tube complement, but stayed with the 
ARC complement: 3 type 78s, two type 77s, and one 
Navy type 38233. This last-named tube is a strange 
beast not found in any other radios to this author's 
knowledge. It resembles the old 6F8G, being a dual 
triode, but the mu is about half that of the 6F8G. 

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

The difficulties attendant 
with the use of this set of 
command radios, 
primarily the need to 
change coils and then 
find the frequency of 
operation from a plotted 
curve or from a look-up 
table of dial numbers 
(the dial reads from 0 to 
100), made the Navy 
(and Air Corps) 
welcome a new 
command set developed 
by Fred Drake at ARC. 
This radio was offered to 
the Navy as ARC's type 
K, while a parallel 
development by Western 
Electric for the Air 
Corps was underway. 
Fred Drake's K radio 

ilLies*Ustà 

Figure 6. Typical SCR-274(N) receiver and companion transmitter. The re-
ceiver ( left) has a local- control panel plugged into the front, enabling complete 
receiver operation from the radio operator's position. It is in black wrinkle 
finish, typical of Navy models, like the AN/ARC-5, whereas the transmitter on 
the right is in plain aluminum finish, typical of Air Corps versions. These units 
are rare, in that they are unmodified by hams to work on 120-volt mains. 

receiver was a compact 
six-tube set that covered a single band of frequencies, 
typically spanning almost an octave. To get more 
coverage, multiple receivers were required. In usual 
Navy fashion, the model soon took on minor 
changes, and each required the set to be renumbered 
or renamed. The K became the RAT, ARA, or ARB 
receiver. The receivers plugged into shock-mounted 
bases that could accommodate either one, two, three, 
or four such receivers. Large planes, like bombers, 
patrol craft, and transports usually had the three- or 
four-receiver bases, and the radio operator and pilot 
could operate any radio of their choice through 
switch operation on a control box. Tuning was by a 
worm-gear-driven variable condenser operated 
locally from a knurled knob or remotely (by the pilot 
or other crew member) via a flexible shaft or cable, 
up to 17 feet in length. 

The RAT was quite well received, and the Air Corps 
began to covet it. Their Western Electric design was 
a failure, so they swallowed their collective pride and 
bought into the Navy program, calling their radio the 
SCR-274(N), where the "N" indicates a Navy design. 

ARC soon ran out of capacity to manufacture the sets 
in sufficient quantity, so contracts were let with 
Western Electric and Colonial Radio to duplicate the 
ARC design, exactly. Fig. 6 shows a set, by WE. 
But overseas, in England, the RAF was 
experimenting with VHF and UHF radio for local 

control of aircraft, especially fighter planes. The 
Army Air Corps also wanted to work in these higher 
frequencies, primarily because of the shockingly long 
distances the shortwave signals would propagate at 
times, and often when the same signals were not 
being received where they were needed. The 
reasoning was that VHF and UHF signals would 
travel only along lines-of-sight, and would not 
propagate ionospherically. The Army Aircraft 
Research Laboratory at Wright Field tried to get 
contractors to develop a VHF radio that would fit into 
the same racks as the SCR-274(N), was stable in 
tuning, and did not use quartz crystals. The Army 
had just completed development of their famous VHF 
tank radio system that used ten to twelve crystals per 
radio, and the forecast was bleak for the availability 
of sufficient quartz for any additional crystal-
controlled radio developments. Fred Drake was not 

impressed with VHF/UHF as a radio medium, and so 
ARC did not take the Air Corps desire for a VHF 
command radio seriously. Others did, and made 
rather poor radios, none of them meeting Air Corps 
specifications, especially in terms of frequency drift 
and susceptibility to vibration. 

But Bendix Radio Division (Towson, MD) had 
received a secretive order from the British for 
duplicates of their own airborne VHF radio, one that 

(Continued on p. 8) 
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Figure 7. Underside of a command receiver, type 
SRC-274(N), showing orderly layout, so neat as to 
be admired by the Luftwaffe. 

used quartz crystals. Bendix actually made a model 
that was far better than the RAF model they used as a 
pattern, and the Air Corps then relaxed their 
prohibition against quartz, and allowed the developers 
to use crystal control in the VHF radios. Drake, at 
ARC, had witnessed tests of the Bendix radio, and 
was impressed, and then quickly developed exactly 
the radio needed by the Air Corps, but by this time the 
Navy version of the command radios was called by 

Figure 8. Pilot's control boxes, for one. two, and 
three receivers of the AN/ARC-5 or SCR-274(N) 
series. In fact, the two upper units are Navy AN/ 
ARC-5 control boxes, while the lower one is an Air 
Corps SCR-274(N) unit made for three receivers. 

the joint Army-Navy nomenclature, AN/ARC-5. ARC 
simply extended the ARC-5 series by adding the VHF 
model, used extensively in the latter phases of the war 
in plane- to-plane and plane- to- carrier 

(Continued from page 7) 

communications, operating in the 110-150 MHz 
region, alongside the larger AN/ARC-1. 
The ARC-5 (or SCR-274(N)) radios were eagerly 
sought after as soon as they were available at war's 

Figure 9. Three-receiver pilot's control box for 
the command radios, showing the difference be-
tween a controller for two shortwave radios plus a 
VHF radio (top) and one made to control three 
shortwave radio receivers. Both of these control 
boxes are made for Air Corps SCR-274(N) receiv-
ers. 

(Continued on page 9) 
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FREQUENCY 
BRNO 

Figure 10. General Electric Model RAX-1 receiver, 
intended as a Unit 3 radio, in the usual RAX-trio 
arrangement of this model, in Navy planes. 

(Continued from page 8) 

end by hams and radio experimenters, as they were 
light-weight and very good performers. The 
Germans recovered a number of these radios from 
shot-down American and British planes, and thought 
this was the only Aryan-looking piece of electronics 
in the Allied inventory. Quite obviously, the orderly 
and compact layout, as seen in the bottom view of the 
receiver in Fig. 7, impressed the German military. 
Indeed, the layout is so compact that the six octal 
tubes, once inserted, must be removed with a tube 
extractor, since one's fingers will not fit between the 
tubes. 

Controller boxes, used by pilots in single-place 
planes and by pilots or navigators in larger planes, arc 
sometimes harder to find than the receivers, 
themselves. Figs. 8 and 9 show some of the control 
boxes used for the various command radio 
installations. These boxes were connected to the 
receivers through large wire cables and a flexible 
tuning shaft that could be up to 17 feet in length, 
depending on the plane design. 

Nearly coincident with the ARC development of the 
Navy type K receivers was the GE development (for 
the Navy, no less) of a series called RAX. This 
receiver was a superheterodyne, with an RF stage to 
decouple the local oscillator (LO) from the antenna 
circuit (thus alleviating NRL's worries about 
reradiation of the LO signal). This radio had the 
advantage over the type K (or ARA-ARB) series in 
that bandswitching allowed it to be used on a wide 
range of frequencies (typically 7 MHz to 27 MHz), 

thus making it substitute for four or five ARA sets, 
each fixed in its operating band. But the main use 
envisioned for these command sets was local 
communications, obviating the need to tune to 
different bands for a given mission. A typical RAX 
was somewhat larger than any single ARA-ARES, and 
did not have remote control capabilities, making it a 
non-player for single-seat fighter planes where there 
was no available real estate in the cockpit for a 
complete receiver. Fig. 10 shows an RAX-1, and it is 
apparent that it has a dial system resembling, to some 
extent, that of the BC-348. Fig. 11 shows one of the 
operator's switches, having a paddle for a knob, 
making it operable for operators wearing flight gear, 
including gloves. The radio was about twice as large 

Figure 11. Close-up view of typical RAX-1 switch 
paddle, easy to operate even for a radio operator 
wearing flight gloves. 

as a single AN/ARC-5, but covered several bands, 
thus being sort of a bridge between command sets 
and liaison sets. 

Nonetheless, the RAX was used in some planes for 
local (command) communications and for navigation, 
just like the AN/ARC-5 series. The RAX's intended 
arrangement was as a trio: three receivers set into one 
mounting rack, as shown in Fig. 12, taken from the 
RAX operator's manual. The three were different, 
the first (Unit 1) being designed for the 200-1500 
kHz span of frequencies, covered in four bands on 
the receiver. Unit 2, in the middle, covered 1500 kHz 
to 9 MHz, also in four bands. Then Unit 3 covered 
the 7 MHz to 27 MHz span in five bands. The 
interesting thing about this triad of receivers is that it 
operated on a single antenna. Note, in Fig. 8, the 
white arrows painted on the cabinet near the antenna 

(Continued on page 12) 
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T /t/0 b its 
1. Great Balls of Fire! The picture 
shown below looks like the type of 
ham shack that someone like John 
Rockefeller or Andrew Carnegie would 
have had, had they enough sense to be 
hams. Look at those receivers! One 
can spot a fine National HRO-60, three 
Collins R-390s, two Hammarlund SP-
600s, and who knows what else? For 

transmitting, one can see a nice E.F. Johnson Viking 
500 in the foreground, plus several other rigs. Was 
this the shack of a fabulously rich gentleman? Nope. 
It was the Cape Canaveral operating station (call: 
NER-1) of the Tepee Network in 1959-1965. The 
Tepee network served all the agencies and 
contractors experimenting in Over-the-Horizon 
(0TH) radar in those early days, including Raytheon 
(MA), Patuxent River NAS (MD), Naval Research 

Lab (DC and MD), Ft. Monmouth (NJ), National 
Bureau of Standards (CO), Stanford University 
(CA), Air Force Cambridge Research Lab (MA), 
Rome Air Development Center (NY), University of 
Illinois (IL), and this author's company, ERCO, in 
Riverdale, MD. The Cape Canaveral station was 
set up by ERCO to relay missile launch 
information to the experimenters involved in 
inventing 0TH radar. The station was operated by 
two ERCO employees, Jud Vanderhoof and Bob 
Atchison, and all the gear was furnished by the 
U.S. Navy. The radio network was used to relay 
missile launch information simply because of the 
abysmal performance of the landline telephone 
system in the vicinity of the Cape, and throughout 
the Atlantic seaboard. 

Tidbits continued on page 11. 
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2. OK, here's a quiz for those MAARC members 
local to the Maryland-Virginia-Pennsylvania area: 
What is the occasion shown here? To help with iden-
tification, that's a 20-year-younger-than-today Brian 
Belanger hefting a big table radio, and that's Joe 
Koester's original Titanic in the background. Below 
is another snapshot taken at the same event, and no, it 
isn't a tractor pull or farm show. The radio enthusi-
asts parked on the Ferguson tractor simply needed a 
place to sit during a heated auction. 

3. A radio collector who will remain anonymous sent 
this editor an obituary, of sorts: 
Amid all the urgent news of hurricanes and floods, 
the country paid little attention to the fact that Larry 
LaPrise died peacefully in his sleep in early October, 
at the ripe old age of 93. And who is Larry LaPrise, 

you ask? He is the radio song-writer who wrote the 
"Hokey Pokey." And his funeral wasn't without its 
anxious moments, too. It all began when the under-
taker was putting Larry in the coffin. First they put 
his right leg in.... Then the trouble started. 

4. Most collectors have an RCA Radiola-17 or — 18 
in their display of early socket-powered sets. The 
circuits of the two are somewhat different from each 
other, and most collectors worry more about how to 
replace that elusive dial hood that seems always to be 
missing. But these two receivers are REALLY differ-
ent, as one (the- 17) was developed to RCA specifica-
tions by General Electric, and the other was devel-
oped at the same time, to the same specifications, by 
Westinghouse. The Westinghouse Radiola 18 has 
better performance, and is easier to repair and get 
back on the air. For one thing, it has the B+ filter in 
the B+ line, and not in the B— return, as does the —18. 
This promises lower hum levels, even with the scant 
4 uF of filter capacity in the —17, and something like 
16 uF in the —18. 

The only area in which the GE Radiola 18 outshines 
the —17 is in the output circuit, where the GE set uses 
a full output transformer, while the —17 uses a shunt 
feed from an audio choke in the UX-171 plate circuit. 
•• 
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Figure 12. The usual arrangement of the RAX-1 radio in Navy aircraft, as a triad of receivers, each somewhat differ-
ent in design from the others. They fit into a rack like the AN/ARC-5, each having its own dynamotor for power. 
They were called Unit 1, Unit 2, and Unit 3, arranged left-to-right, here. Unit 1 was a LF/MF radio, tuning from 200 
kHz to 1500 kHz, in 4 bands. Unit 2 tuned from 1500 kHz to 9 MHz in four bands, while Unit 3 tuned from 7 MHz to 
27 MHz in five bands. By daisy-chaining the radios, one antenna served all three, with minimal interaction. 

and ground posts. These arrows show where the 
antenna and "ground" wires should be routed. The 
aircraft's antenna lead-in wire was connected to the 
antenna terminal of Unit 3, and the Unit 3 ground 
terminal was connected to the antenna terminal of 
Unit 2. Unit 2's ground wire was connected to the 
antenna terminal of Unit 1, and that receiver's 
ground terminal was internally connected to chassis. 
Thus the three radios had their antenna system 
daisy-chained [4], all sharing the same aircraft 
antenna wire. The local oscillators of the three 
receivers were carefully arranged such that none 
operated within the band of any other of the three 
receivers. 

The RAX series was an excellent receiver design, 
but was expensive. Like the BC-348, it had 
bandswitching and high-gear-ratio tuning, and was 
ruggedly built, using cast aluminum chassis. 
Considered too large and too expensive for general 
use as a command set, it soon found favor among 
the ferret community, and many of these radios were 
mounted in PBYs, PB4Ys, PBMs, and Air Corps 
Liberator ferret aircraft, searching for enemy 
signals. It had performance about equal to that of 
any good HF receiver, and took up far less space 
and weight. It had six tubes, all modern single-

ended metal types, and its only real shortcoming was 
a low audio output level, only enough for one or two 
listeners, using headphones. The radio operators 
remedied this problem by patching the receiver output 
into the interphone system, enabling pilot, navigator, 
and radio operator to listen in. 

So, are the "command radios" really collectable? You 
bet they are. The original RUs are quite scarce, and 
their control boxes are even more rare. The original 
Model K versions of the AN/ARC-5 or SCR-274(N) 
are extremely scarce, and the next several Navy 
versions, like ARA and ARB, are hard to find. Like 
the RU, the control boxes are also scarce, and the 
mounting racks, with their shock-absorbing mounting 
points, are worth more than the receivers and 
transmitters. 

All the command sets, even the RAX series, are very 
difficult to find in unmodified states, since most ham 
journals featured articles on how to use them in the 
amateur radio racket ..um... hobby. Many hams got 
their starts using these radios, and in those days, 
hamming was closely associated with tinkering. 
References on p.15. ••• 
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Command Radio Sidebar 
Somewhere between liaison and command 

By Ed Lyon 

recently acquired my first RAX-1 receiver, after 
ea five-year hunt for a good example. I got it on 
ebaY, at a reasonable price, considering that it was 
completely unmodified and in original condition, 
minus the dynamotor. It is a Unit 3 model of the 
RAX-1. 

Except for the lack of any means for adjusting the 
selectivity, this receiver would make a very good 
general-purpose shortwave radio. The unit tunes 
from 7 MHz to 27 MHz, and the tuning is sharp and 
smooth, using anti-backlash gearing from a crank-
equipped knob on the bottom of the front panel. 
Like the BC-348, it takes 42 turns of the crank to 
tune across any of the five bands. The bands tune as 
follows: 7-10 MHz, 10-13 MHz, 13-17.5 MHz, 
17.5-22.5 MHz, and 22.5-27 MHz. Clearly, setting 
in a frequency is a smooth operation, making the 
receiver easily used in ferret or search missions. 

Although the RAX receivers were supposed to be 
used in sets of three receivers each (Unit 1, 200-
1500 kHz; Unit 2, 1500-9000 kHz; and Unit 3, 
7000-27000 kHz), there was a single-receiver model 
that had slightly different outside dimensions, and 
used a rearranged front panel setup. This receiver 
has been called the RBD, and tuned from 1500 kHz 
to 12,000 kHz in four switched bands. This makes it 
somewhat similar to the Unit 2 member of the stan-
dard RAX-1 triplets, which tunes from 1.5 MHz to 9 
MHz in four bands. Despite the difference in physi-
cal size of this RBD receiver, with respect to that of 
the standard RAX, the mounting was similar, and 
any single RAX unit could be put in the single-bay 
mounting rack intended for the RBD. The converse 
was not so, since the RBD was wider than the RAX, 

Figure 1. Three-unit RAX-1 receivers beneath a 
Collins ATC transmitter (AN/ART-13). 

so that the RBD would not fit into the space intended 
for a RAX unit. 

The RAX-1 radio was popular in the ferret game. The 
successful ferret operations employed aircraft with 
very long "duration," the term for "ability to stay on 
station." It always helped that the ferret be kept as 
light as possible, as this increased duration. So, rather 
than use a 60-pound BC-348, many Navy ferrets used 
the full RAX triad, or the RBD, depending on the fre-
quency span of interest. Fig. 1 shows the radio opera-
tor's position in a PB4Y2, a Navy version of the Lib-
erator bomber, used for reconnaissance and ferret 
work. This figure was borrowed, with permission, 

111,,141 

(Continued on page 14) 

FOR THE RECORD 
The October meeting of the Mid-Atlantic Antique Radio Club was held at the usual venue on the 16th, with 
beautiful weather welcoming a bustling flea-market in the parking lot. As usual, some of the flea-marketers 
did not stay for the meeting, but about 60 members did stay and were treated to a fine video brought to us by 
Steve Hansman. Willie Sessoms had an interesting Show-N-Tell session arranged for the attendees, and Col. 
Belanger being absent, President Shearer did the auctioneering honors. 

There were no reported club revenues for this October meeting, probably due only to a reporting lapse, owing 

to the press of more urgent matters. The Mooney auction settlement was completed this month. 
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Figure 2. The auto-tuning device (kluge?) called the Yardeny C-131 
connected to an otherwise standard AN/ARC-5 receiver. The tube 
cover has been removed from the receiver. [From AN/ARC-5 manual] 

(Continued from page 13) 

from the http://aafradio.org web site. It shows the 
three RAX units below a Collins ATC transmitter 
(same as the Army's AN/ART-13). 

This transmitter, of course, is the well-known auto-
tune shortwave set that allowed rapid switching 
among several frequencies, so as to maintain commu-
nications among several correspondents. The various 
channels to be used were carefully preset to optimum 
tuning conditions, involving six or seven separate 
knobs, and each such setup was kept in a mechanical 
memory, releasing each knob's adjustment exactly 
where it had been preset for each of the channels so 
preset. The trouble was that the receiver involved in 
the communications was not auto-tuned along with 
the transmitter, and had to be cranked manually to 
each frequency of operation. In some instances, sev-
eral receivers were used, each tuned to one of the pre-
set channels. Here, the smaller the receiver, the more 
of them could be crammed into the radio "shack." 

Using the triad RAX units allowed three frequencies 
to be preset, but they were far apart in the spectrum, 
if one were to preset one frequency per RAX unit. 
Thus, the RAX units were not generally used for 
communications with the ATC, except when a single 
channel or very few channels were to be used, and 
then there was no benefit in using the auto-tuning 
ATC. No, when the ATC was used in its many-
channel auto-tune mode, it was usually teamed with 
the AN/ARC-5 command receivers. Some communi-
cations hub aircraft, like one version of the PB4Y2 or 
the PBM (Martin flying boat), used up to eight AN/ 

ARC-5 shortwave radios in two 
four-receiver racks. This way, up to 
eight preset frequencies could be 
used, requiring only switching 
among the receivers' outputs feeding 
the headphones, as the auto-tuning 
ATC transmitter did its thing. 

This was an unwieldy arrangement, 
at best, and led to the development 
of the Yardeny Spot Tuner, Navy 
model C-131/ARC-5. We had re-
ceived several of these things back 
in the university physics lab, in a 
huge batch of goodies from Fair Ra-
dio Sales in 1951, and immediately 
took one apart, just to see what 
made it work. (Wish I had saved 
one.) This was a motorized tuning 

device made for any AN/ARC-5 receiver, and could 
turn its tuning control knob to any of six, or fewer, 
preset spots on the dial. Fig. 2 shows one of these 
devices, the figure coming from my Navy AN/ARC-
5 manual. The C-131 device was set up through the 
use of six cheese-head screws set into the dial slot 
on the front of the device. Frequencies as close to-

gether as five dial divisions (of the receiver) could 
be chosen, or as far apart as the dial would allow. A 
typical AN/ARC-5 unit covering 3-6 MHz could be 
used alongside the ATC (or AN/ART-13), and both 
could jump, together, among six preset channels, 
allowing networking in control of several aircrews 
at one time. 

Thus we see that the military often blurred the dis-
tinction between liaison and command radios, often 
mixing them, as in this auto-tune scheme, or in go-
ing halfway between liaison and command size 
equipment in selecting the RAX receivers. There 
was considerable duplication of efforts in the 
Navy's sponsored development of shortwave radio 
equipment. It is entirely possible that the Navy offi-
cer charged with the responsibility for development 
of an airborne shortwave receiver developed, in-
stead, many friends in industry, and awarded several 
contracts, hoping all but one or two would fail to 
develop, or would bow out, what with the Depres-
sion and glacial timetables used by the military. 

But Roosevelt's promise of 50,000 Navy aircraft 
gave the contractors hope, so several relatively simi-
lar radio systems emerged, the RAX series and the 
type K (later called AN/ARC-5) being examples.** 
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jwkoest@charter.net) 

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 s welcomed. 

For Sale: 1941 & 1942 Philco 
escutcheons, knobs, and 
pushbuttons: reproductions now 
available. Other various knobs and 
pushbuttons also available; contact 
us for specific model numbers on 
escutcheons. Old Time 
Replications 5744 Tobias Avenue, 
Van Nuys, CA 91411. 
Phone 818-786-2500. Web page: 
www.antiqueradiolcnobs.com; e-
mail: Oldtimerep@aol.com 

For Sale: Over 700 radios & radio-
related items at the Radio Attic. 
Every radio has a photo, a selling 
price, and a real person to contact. 
Selling radios? We sold 915 radios 
in 2004! Mention this ad and get 
up to five free ads with five paid 
ads. The Radio Attic, http:// 
radioattic.com. Contact Steve 
Adams a t 
webmaster@radioattic.com 

Sale: Console radios - GE Model 
H-116, c.1939, $65.00. RCA 
Model U105, c.1937, $45.00. 
Local pick up only. Terry Rohler, 
540 - 659 - 0263, email: 
lrohler@msn.com. 

Wanted: I seek the following 
tubes: 2 ea. 2A3 (NOS) and 4 ea. 
6V6G (NOS). Kent Martin, 
kbmartinm@aol.com 

For sale: Popular radio books at 
12-18% discount. Newest Zenith 
books at $4.00 below list prices 
plus shipping, or pick-up at 
MAARC meeting. Slusser 
Collectors Guide to Antique Radios 
Price Guide, $22.00 (List $25.00). 

Many, many others. Email for list. 
Wanted: Red Regency TR-1, 
$400; Pearlescent Regency TR-1, 
$2500+; Clear case Regency TR-1, 
your price; Cyarts Deluxe Model 
B, $ 1500+; Sony TR-55, $ 10,000; 
All prices are for near-mint 
condition examples. Any condition 
wanted. Also need all early, quality 
US and Japanese transistor radios. 
Best prices anywhere paid for your 
exceptional quality sets. Paul 
Farmer, Time Out of Mind Radio, 
Time Out of Mind Radio Books, 
and Time Out of Mind Radio 
Appraisers, PO Box 352, 
Washington, VA 22747-0352. 540-
9 8 7 - 8 7 5 9 . 
oldradiotime@hotmail.com 

Wanted: Chassis and speaker for 
Stromberg-Carlson radio Model 
654A or similar chassis. Buying 
crank type phonograph parts and 
phonographs. Sev Dvorsky, 380 
Morrison Drive, Pittsburgh, PA 
15216; ph:412-344-6633, 
stdvorsky@verizon.net 

Wanted: Chassis and speaker for 
a 1932 Philco Model 280 Mantel 
Clock Radio. Should be a Model 
51 or 52 chassis with a 5-inch 
speaker. Also need some of the 
white "fingers" (pull tabs) used on 
the 1939 Zenith radios for tone 
organ and station push buttons. 
Need some of the "thumb nails" 
that mount above the pull tabs for 
station identification and tone 
designations. (Joe Koester, 1020 
Huron Drive, Crossville, TN 
3 8 5 7 2 , 9 3 1 - 7 8 8 - 1 3 6 0 , 

If you're interested in very early 
ARC-5-type command radio 
receivers, the following web site 
has excellent pictures of ARC's 
serial number ONE type K radio 
group. Http://aafradio.org/ 
flightdecic/RAT.htm 

References for Command Radio 
Article, this issue: 
[1] Radio Age, July 2005 issue, and 
September 2005 issue. 
[2] The Proceedings of the IRE 
published predictions for 
Washington, DC, in the 1930s and 
for a while after the war. But 
CRPL's Marcella Phillips, with 
Newbem Smith, worked out tables 
of optimum propagation 
frequencies for many notional sites 
throughout the world, based on 
ionospheric soundings and seasonal 
and diurnal patterns. 
[3] It makes one wonder why 
anybody would design a radio for 
plug-in coils, and then provide only 
one such coil. Obviously, Aircraft 
Radio Corporation had some inside 
information that the set would soon 
be ordered with more frequency 
bands served, and the plug-in 
feature would be useful. 
[4] The daisy-chaining of the 
receiver front-ends to form a single 
antenna had to be done in the 
prescribed manner, with the 
highest-frequency radio acting as 
part of the antenna for the lower-
frequency sets, and the lower-
frequency radios looking like a 
short circuit to the highest-
frequency set. 
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1V,AAKC Your Calendar! 

Sun., Nov. 20 MAARC meeting at the Seventh Day Adventist 

Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun., Dec. 18 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun., Jan. 15 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun., Feb. 19 MAARC meeting at the Seventh Day Adventist 

Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun., Mar 19 MAARC meeting at the Seventh Day Adventist 

Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun., Apr. 9 MAARC meeting at the Seventh Day Adventist 

Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Hamfests start again as early as February, 2006. Watch for them in this column. 
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