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Introduction the single-tube components, including some rather 
rare items. 

I N our previous article we discussed the very first 
radio parts produced by the Atwater Kent factory, We're putting strong emphasis on identification of 

and how to identify them. Some can be recognized parts by their proper catalog numbers. The AK staff 
by the black Bakelite pieces used in them. But the was meticulous in assigning numbers to each and 
black was soon replaced with ....-------------------. every part used or 
all brown. Others can be manufactured by the company. 
identified because they were However, when the factory 
never used in AK factory-made closed in 1936, most of the 
radios, and soon disappeared records were lost or destroyed. 
from the component price lists. The best available information 

In this article we'll look at 
rheostats and potentiometers 
which were used on the 
breadboards, or "Open Sets" as 
they were known in the AK 
literature. Then we'll discuss 

Figure 2-1. Table-mount rheostats, Cat. 
Nos. 3568 (4-0 resistance) on left and 

4122 (10-0 resistance) on right. 

indicates that catalog numbers 
for radio parts began at about 
3000. But some earlier generic 
parts were used in the radios, 
such as a staple with catalog 
number 1068 which was used 
on all the breadboards, and a 

(Continued on page 3) 
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(Continued from page 1) 
catalog number 113 "fast~ning pin" which was used 
on early cabinet sets. 

Tracing these numbers, and the usage of individual 
parts in different radio models and versions, is an 
awesome task. Little information is available to 
identify them. Many parts are identifiable only by 
comparing descriptions with electrical measurements 
or physical characteristics of actual samples. Except 
as noted in the description of specific parts, we're very 
confident of the accuracy of the part numbers 
presented. Our information may differ from that in 
other modem sources. 

This is an on-going study. Readers are encouraged to 
contact the authors with additional information or 
corrections. See the "Links" section at the end of this 
article. We expect to include new information in 
Update sections of future installments as warranted. 

Since we begin to discuss complete radio sets in this 
article, our treatment of model numbers deserves an 
explanation. The Atwater Kent Manufacturing 
Company did not assign model numbers to the early 
sets. The modem collecting community has created 
model numbers 1, 2, 3, 4, 6, and 7 to identify some of 
these sets, but not all. Some of these artificial 
numbers refer to more than one set. 

In an effort to clarify the discussion, all sets will be 
identified by their catalog number. We will use the 
term Model, with a capital M, when a model number 
appeared in original AK literature, either advertising 
or price lists, associated with a catalog number. 
Modem artificial model numbers will be noted 
parenthetically. For example, the Model 12C #4910 
identifies a factory-generated model number, while set 
#3925 (our model 1 ), identifies an artificial model 
number. In all cases the catalog number takes 
precedence for identification purposes. 

Following this convention, the first identified model 
was the Model XV #4220 from May of 1923. The XV 
was the only set to use Roman Numerals for the 
model number. It was followed by the Model 8 
#4325, then the Model 5 #4333, the Radiodyne #4340, 
the Model 10 #4340, Model 9 #4445, etc. Model 
numbers were not generated sequentially, and were 
occasionally duplicated. But except for the 
Radiodyne and Model 10 (both #4340), and the 
Models lOA and lOB (#4550 & #4560), catalog 
numbers were unique. 

The Rheostats 

Rheostats are low-value variable resistors that were 
used to control the tube filament voltage. This was 
the only means of controlling volume in the earliest 
sets. One rheostat might control one or more tubes, 
depending on the design of the radio and the particular 
tube(s) under discussion. 

The early AK rheostats were available in two standard 
values: 4 ohms and 10 ohms. The lower value 
appeared first, for use with the early non-suffix 200-
or 201-type tubes, having filaments which drew 1 amp 
at 5 volts. Since the common filament power supply 
was a rechargeable 6-volt battery, 4 ohms would vary 
the filament emission over a wide range. The 10-ohm 
parts were used in the same manner with the later A
suff"tx tubes, which drew Y.. amp at 5 volts. 

An aside regarding evaluation of vintage parts in the 
modem environment: We like to discuss parts in terms 
of their nominal or design values, since these match 
the published specifications. But 80 years later, the 
values that we measure may differ markedly from 
those norms. Parts age, suffer from corrosion, 
electrical overload, and survive the indignities of 
rodents and insects. And we don't know what the 
tolerances were for any of these parts. So if your 
rheostat measures 7 ohms, you must rely on other 
characteristics for positive identification. We will try 
to discuss those characteristics as we go along. 

The table-mount rheostats shown on page 1 as Fig. 2-
1 were sold to hobbyists and amateurs for 
experimental use. These parts were never used in AK 
factory-built radios. Note the heavier wire in the 4-
ohm #3568 on the left, as compared with the finer 
wire on the right. This is the simple distinguishing 

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

Figure 2-2. Panel-mount rheostats; catalog num
bers 3530, 4-'2 resistance (left) and 4119, 10-'2 re
sistance (right). Like those in Fig. 2-1 , these were 

never used on AK factory radios. 

characteristic of all rheostats, as we will note on later 
parts, as well. 

While it's easy to see the difference when you have 
both units side-by-side, determining the type of an 
isolated sample can be more of a challenge. A 
detailed drawing of 4-ohm rheostat #3849 is available 
at http://www.AtwaterKent.Info under Tech Data -> 
Modem Drawings. This drawing shows the exact 
wire gauge, size, and number of turns used on the 
part. More drawings will be available soon for 
individual parts as an aid to identification, and for 
fabrication of replacement components. 

As in the case of the table-mount rheostats mentioned 
above, the panel-mount parts in Fig. 2-2 were sold as 
individual components and never used on AK factory 
radios. Many of the panel-mount rheostat piece parts 
are identical to those in the table-mount units. This is 
a good example of component re-use, which is one 
mark of a mature engineering and manufacturing 
organization. AK was well-versed in the principle of 
economy of scale. 

The Potentiometers 

Potentiometers, or pots, were used to control signal 
voltages and balance within amplifier circuits, usually 
in the RF stages. These components were sold 
separately and also used in the breadboard radios. All 
of the pots identified so far have a resistance of 200 
ohms. Various modem references give values from 

Figure 2-3 (above). Catalog number 3987 (second 
version) potentiometer. 
Figure 2-4 {below). Same number, but later ver
sion, rear view. 

175 to 500 ohms. These erroneous values probably 
result from measurements of deteriorated parts. 

In all there were five different versions produced. We 
introduced two of them in our first article. The #3978 
board-mount unit was used in several sets, notably the 
#4052 (our model 6), #4066 (our model 7), Model 9 
#4445, Radiodyne #4340, and the early Model l 0 
#4340. The #4095 pot was a panel mount style, 
electrically identical, but never used in any factory 
radios. Both of these styles had external connections 
using knurled nuts. 

(Continued on page 5) 
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A second version of #3978 was recently discovered on 
an early Model 9 #4445. It has the raised word 
POTENTIOMETER and the metal tag just like the 
later versions, but has the knurled nuts on the outside. 
So far this is the only example of this part known to 
the authors. 

A third version of the #3978, actual part number 
unknown but probably unchanged, is shown in Fig. 2-
3. The screws are turned around with the heads 
outside, and hex nuts are used rather than the knurled 
style. Wires were soldered to the device inside the 
housing and routed down through holes in the 
breadboard. This part is found on the Models 9 
#4445, 10 #4340, and 12 #4620. Other identifying 
characteristics are the raised word POTENTIO
METER and the metal tag. 

The fourth version of #3978, part number unknown 
but probably unchanged, is shown in Fig. 2-4. This 
variant was produced from a new mold with the word 
POTENTIOMETER removed. However, the part 
number of the Bakelite housing was still 3979, as used 
for the earlier versions. The metal tag is still present. 
The attachment of the wires which went through the 
mounting board is clearly visible. This version is 
found on the Models 9A #4445A, 10 #4340, and 12 
#4620. 

The fifth and last version, part number unknown, has 
neither the molded wording nor the metal tag. In fact, 
there is nothing to identify this as an AK part. This 
version was used on the Models 9A #4445A, lOA 
#4550 & #4560, lOB #4550 & #4560, and 12 #4620. 

The Tube Units 

Virtually all of the assemblies which had tubes can be 
included under this description. Our focus in this 
article is the simple assemblies which supported a 
single tube, having a filament rheostat and possibly a 
few other components. The Tube Assembly (TA) 
units, characterized by multiple tubes on a Bakelite 
base supported by a metal can, will be discussed at 
length in future installments of this series. And we 
begin the discussion with a rather rare piece. 

Fig. 2-5 shows this tube assembly, designed for the 
WD 11 tube. It contains a standard detector circuit, 
including a 2-Megohm grid leak resistor, 250-µµF 
grid condenser, and a 4-ohm filament rheostat. This 
was the first appearance of the round ring style 

Figure 2-5, Catalog number 4053 detector unit, 
1.5-volt rated, for the Westinghouse WD-11 vac

uum tube. Note ring-type rheostat element. 

Figures 2-6 (above) and 2-7 (below), top and bot
tom views, respectively, of 4053 detector unit. 

rheostat, seen in the foreground of Fig. 2-5. This 
rheostat, in different values, was used in numerous 

(Continued on page 6) 
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(Continued from page 5) 
AK radios through the 1927 models. It was also used 
in the #4333 five-tube TA unit in the Model 5 and 
Model 8 open sets. The #4053 was sold as a 
component but never used in an AK factory radio. 

Figs. 2-6 and 2-7 are detail views of the #4053 
detector unit. The filament rheostat is mounted inside 
the large knob. The electrical connection can be seen 
in the underside view (Fig. 2-7) toward the top of the 
picture. The cigar-shaped component at the center in 
the underside view contains both the grid resistor and 
grid condenser. 

One diagnostic point is shown in Fig.2-7, and holds 
true for all AK Bakelite housings: The electrical 
connections are made by soldering wires directly to 
the bottoms of short screws. This technique will not 
be found in many modern reproductions, since the 
plastic used might not withstand the heat of soldering. 
When you see this type of soldered connection, you're 
almost assured that the housing is really Bakelite, and 
if you see that melting or scorching of the housing 
HAS occurred at the soldered connections, you can be 
sure that the part is NOT Bakelite. 

Figure 2-8. Side view of No. 3902 or 4332 detector 
unit. No. 3902 was for type 200 tube and No. 4332 

was for the 200A. 

Another TA detector unit, shown in Fig. 2-8, is #3902, 
made for I-amp tubes or #4332, for the newer Y..-amp 
tubes. These two parts are identical except for the 
value of the filament rheostat. The #3902 was 
designed to work with the type 200 detector, with a l
amp filament. When the Y..-amp 200A became 

available, the rheostat was changed to 10 ohms and 
the Detector Unit catalog number changed to 4332. 
When using the 200-type tubes, the B+ was 22Yl volts 
nominal. The 200A tube, when used, could employ a 
B+ of up to 45 volts. 

The two rearmost posts, at the left of the picture, are 
identified as Pl and P2. These were connected by a 
factory-installed jumper wire as shown. However, the 
user could remove the jumper and connect these posts 
to a variometer to create a regenerative detector. This 
rather convoluted arrangement was used to 
circumvent a patent held by Armstrong for the 
regenerative detector. AK had not bought a license for 
this patent, and thus could not legally manufacture 
regenerative detectors. 

The #3902 detector was used on the factory-built 
#3955 radio (our model 3), on the #3960, and on the 
#3975 (our model 4). The #4332 (Y..-amp variant) was 
probably not used on the #3955 and #3975 sets. 
These sets were only on the market for a few weeks 
before the #4052 and #4120 sets were introduced, 
making the earlier radios obsolete. The #4332 was 
probably sold as a component for experimentation. 

Figure 2-9. Bottom view of Detector Unit 3902, 
showing the flat card-type rheostat element 

(below tube socket) and grid leak/condenser (top). 

Fig. 2-9 shows the #3902 Detector Unit from the 
bottom side. This view shows the detector circuitry to 
be the same as that used with the WD 11 detector 
described above. The grid leak resistor and condenser 
assembly is identical, but is here mounted along the 
upper edge of the housing. The 4-ohm filament 

(Continued on page 7) 
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(Continued from page 6) 
rheostat is p/n 3849. The #4332 Detector looks 
identical except for the rheostat. The 10-ohrn 
rheostat was used on many different assemblies, and 
is shown in a later picture. A complete schematic of 
the detector, and a detailed drawing of the #3849 
rheostat, are available on the AK site under Tech Data 
-> Modem Drawings. 

There is one interesting point regarding the rheostat: 
the pigtail connecting the left-hand end of the resistor 
with the battery post is made from the same 
resistance wire as the element itself. This provides a 
fixed minimum resistance on the order of 0.25 ohms 
when the control is set full ON. 

Figures 2-10 (above) and 2-11 (below). Cat. No. 
4024 Tube Unit, as seen from the side, and from 
the bottom, respectively. 

Figs 2-10 and 2-11 show the #4024 Tube Unit, 
probably the minimum configuration that can be 
called an electrical circuit. It has a 4-ohm rheostat. 
That's its only claim to technological complexity. 
The #4175, with a 10-ohrn rheostat, looks quite 
similar. The side view clearly shows the wiring 
holes, just to the left of the knurled nuts, which 
appeared in later versions of these units. Earlier 
versions were produced without the holes, requiring 
the wires to be routed around the outside of the base. 

The bottom view clearly shows the mounting bosses 
for the metal bottom plate which was used on the 
early version without the wire holes. Generally, 
metal bottom plates were used on parts that were sold 
separately to consumers. Parts which were used on 
AK factory-built radios might or might not have 
metal plates, and variants used in later radios did not. 

Figure 2-12 (above). Tube Units 4024 (left) and 
4175 (right) for 1-amp and 1f4-amp tubes, resp. 
Figure 2-13 (below). Later Tube Unit variants. 

Figs. 2-12 and 2-13 show the evolution of the tube 
unit over time. The #4024 and #4175 in Fig. 2-12 are 
identical except for the rheostat. These Tube Units 
had metal base plates, as indicated by the tapped 
bosses for the plate mounting screws. The AK 
factory used the #4024 on the #4052 (our model 6) 
and #4066 (our model 7) radios which used I-amp 
tubes. These were the first sets to be modified by 
having the wiring concealed and routed through holes 
in the Bakelite housings. With this modification, the 
metal bottom plates were eliminated. 

(Continued on p. 8) 
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Figure 2-14. Blowup of part of Fig. 2-12, making it possible to see the differences in the resistance w ire 
wound on the two fi lament rheostat cards. 

(Continued from page 7) 

The #4175 was used on many sets, including #4205 
(our model 7), #4207 (our model 7), #4275 (our 
model 6), the early Models 9 #4445, Radiodyne 
#4340, and the early Model 10 #4340 with terminals. 
The bottom plate was not used in these sets. 

Note the different appearance of the rheostats, 
emphasized in Fig. 2-14. The 10-ohm rheostat on the 
right uses finer wire and more turns. This is the same 
difference as was noted for the individual rheostats 
earlier in this article. 

The second variety of the #4175 is shown on the left 
of Fig. 2-13. Obviously the same mold was used for 
the Bakelite housing, but the mounting holes for the 
bottom plate screws are not drilled or tapped. Wiring 
was soldered to the underside of the unit and routed 
through holes in the breadboard base. This is the first 
version of the Tube Unit to use this style of wiring, 
which would become commonplace in later open sets. 
Service shops had to unsolder the wiring below the 
breadboard in order to remove the unit for repair. 
This part was put into use in December of 1923, and 
was used in the Models 9A #4445A, 10 #4340, JOA 
#4550, 1 OA #4560, and 12 #4620. 

The last style of the Tube Unit is shown on the right 
side of Fig. 2-13. A new mold was used which 
eliminated the G, P, A+ and A- terminal labels on top, 
and removed the mounting bosses underneath. It 
seems that this same part, under different part 
numbers, was used on many different radios. It was 
used in the Models 9A #4445A, 1 OA #4550, 1 OA 
#4560, I OB #4550, and I OB #4560. 

We know from factory lists that this Tube Unit was 
also used in Models 9C #4660, 1 OC #4 700, and l 2C 
#4910. In the 9C it's listed as #4661 with a #4662 
rheostat (20 ohms). On the lOC and 12C it's listed as 
Tube Unit #4500 and it is equipped with a #4497 
rheostat (JO ohms). 

Conclusion 

In these first two parts, we've examined passive 
components and simple assembles. We'll continue 
this discussion in our next installment with coverage 
of RF parts and related items. 

Links 

Email Ray at AKRadio@aol.com or Leigh at 
Leigh@AtwaterKent.Info 
Online copies of this series after their publication in 
Radio Age, additional drawings, photos, and 
schematics, are available at http: // 
www.AtwaterKent.Info and click on Articles. 
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COLLECTABLE AIRCRAFT RADIOS-PART 1 
BYED LYON 

This series, in three parts, will introduce aircraft radios. These pieces of equipment were never made in the 
quantities seen in broadcast entertainment receivers, but in the war periods, military units became quite numer
ous. Here we will introduce the subject, and in later parts, we will cover liaison radios and command sets. 

Background 

Quite early in the history of flight it was realized that 
it would be necessary to communicate with fliers 
while they were aloft. Except for sporadic attempts 
at air mail and package delivery, and, of course, barn
storming, the first use for heavier-than-air planes was 
observing and attacking in battle during the First 
World War, and that is where communication needs 
became urgent. The first airborne observers spied on 
the enemy and then flew back over friendly lines and 
threw weighted notes to the troops there. It was not 
appreciably better technology than that used by the 
balloon observation corps in the American Civil War. 
Other attempts were made using messenger pigeons 
carried to the observation point, then released with 
their coded messages. 

Some World War I radio gear was eventually devel
oped and pressed into air service, but the post-war 
report by Chief Signal Officer General Squier [ l] 
indicated that even at war's end the performance of 
the available air-ground communications radios was 
inadequate. Several developers tried to come up with 
good sets, and the wartime release of all radio patents 
to whomever could build workable radio equipment 
did much to help the cause. A Navy officer spent the 
entire period from 1915 to early 1918 negotiating 
patent licensing fees with the inventors. Many initial 
claims in the hundreds of thousands of dollars were 
beaten down to a few thousand through his smooth 
talk [2]. One of the results of this freedom given to 
wartime developers in designing whatever would 
work was that firms like Western Electric and Gen
eral Electric ended up making high-vacuum tubes of 
exceptional quality, at least relative to that of any pre
war tubes, especially deForest audions. 

The main problems faced by aircraft radio designers 
had to do with vibration, shock, and high noise lev
els. By the term "noise" is meant both aural racket 
and radio static. The radio operator in the aircraft 
had to strain to hear anything over the engine and 
wind noise, and the ground terminal operator had 
some difficulty hearing what the airborne fellow was 
saying, with all the same engine and wind noises be-

ing picked up by the airborne operator 's microphone. 
As a result of this latter factor, many aircraft trans
mitters fared much better in their CW (Morse code 
sending) mode. Western Electric (WE) led in the de
velopment of aircraft radios, helped in no small 
measure by their sending technical representatives to 
areas near the front lines even before the USA had 
joined the Allies in 1917. In addition, their success in 
assembling a tube-operated transmitter that success
fully sent Navy messages across the Atlantic in 1915 
put them in a good position to claim expertise in 
tube-operated systems when the war started for the 
US. All this activity meant that WE had a better ap
preciation for the conditions under which equipment 
had to perform than did most other radio experiment
ers in this country. Typical of WE's designs in 
World War I aircraft transmitter-receiver was the 
SCR-68, shown in Fig. 1. 

This set uses two tubes in the transmitter and three in 
the receiver. The two transmitter tubes are WE VT-
2s, The receiver tube types used are either VT- l or 
VT-11, interchangeably. If you look up the character
istics of these tubes you will find that they operate on 
differing filament voltages, the VT- l requiring about 
2 to 2.5 volts while the VT-11 needed 3. 75 to 4 volts. 
To accommodate either tube, or a mix of such tubes 
in a radio, the tubes were made with differing fila
ment connections. In the WE tube, the VT-1, the fila
ment terminals were the usual pins on the base of the 
tube, while the GE VT- l l had one end of the filament 
connected to the brass tube base shell, rather than to a 
pin. In the SCR-68 radio, the A-battery connections 
were to one of the socket pins and to the socket shell. 
Then a resistor was wired from the shell to the other 
filament pin. Thus the WE tube always had a resistor 
in series with the filament, while the GE tube did not. 
That little resistor took the form of nichrome wire 
wound on a flat sheet of phenolic, and one can be 
seen just below each socket in Fig. 2 (inside view of 
the SCR-68) or in the closeup view in Fig. 3, just be
low the socket there. Fig. 4 shows the data sheet and 
schematic of the SCR-68 as pasted inside the radio's 
back cover. At the bottom of the picture can be seen 
a VT-2 (left) and a VT- l (right), shown there to illus-

(Continued on page 11) 
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S EVERAL readers of this journal 
wrote to the editor to state their 

recognition of the building pictured in 
this column in the May 2005 issue. 
Yes, it is the Riggs National Bank 
building at 14th Street and Park Road 
in Northwest Washington, DC. That 
building originally housed the bank, 
but when the picture was taken, WRC 

was ensconced there, complete with rooftop 
transmitting antennas. The WRC transmitter later 
moved to the site on Nebraska Avenue next door to 
the ladies' finishing school that became the Naval 
Security Group at the start of WW2. 

W ORD has been received recently regarding 
some radio repairs that have turned sour. In 

one case, a cold solder joint was seen as explaining 
an intermittent noise problem. The radio was 
switched off and the suspect connection heated with a 
modern soldering iron. There was a flash and the 
shop turned dark, as a circuit breaker popped. Oops, 
forgot to use an isolation transformer during the 
repairs and testing. Bad news: blown RF transformer 
primary that had to be re-wound. Good news: It 
wasn't the repairman's heart that got blown by the 
power line, owing to the attention lapse. Use an 
isolation transformer, please! 

E VER hear of QAVC? It stood for "quieted 
automatic volume control," which sounds like 

an oxymoron. It was a scheme used in some high
end sets in the 1930s and 1940s, one of which was 
the famous Majestic 300 (the "real" Cathedral radio). 
In ordinary AVC, the signal finally detected at the 
output of the IF amplifier was smoothed and fed back 
to bias the control grids of the RF amplifier and IF 
amplifier tubes. A strong input signal would 
therefore reduce the amplification of these tubes, and 
would keep the loudness under control. Conversely, 
a weak input signal would allow the tubes to develop 
higher amplification, owing to a reduced bias fed 
back from the detector. The weak station would be 
made louder, as a result. All fine, so far. But in 
between stations, as you ' re tuning along looking for 
that baseball game broadcast, there 's no signal, so the 
volume is turned way up by the lack of feedback bias, 
and the noise and hissing gets unbearable. Enter 
QAVC. With this gimmick, the presence of no bias, 
altogether, caused a special QAVC tube to draw 

current, and that tube shut down the audio amplifier 
in the radio, quieting the noise. This way, between 
stations, the radio was quieted, to come back to life 
as a station was tuned in. The problem with it was 
adjustment. If slightly off in calibration, every time 
the signal faded, say, due to passage of an airplane, 
the radio wouldn't just fade a bit; it might shut 
down completely, to pop back as the fade 
disappeared. Most people liked to hear things more 
continuously, even if noisy once in a while. The 
popping on and off was annoying. When servicing 
radios with QAVC, the function of this circuit has to 
be understood and considered before the set is really 
"fixed." 

S TEREO broadcasts sound so much more realistic 
than monaural ones in part because the human 

ears, working together, can localize specific sounds, 
like musical instruments or voices, and tend to filter 
out all the other sounds. Apparently cats and dogs 
do this, too, and better than we do. According to 
Jeffrey Richelson 's book, Wizards of Langley, in the 
late ' 60s, the CIA implanted tiny microphones in a 
cat's inner ear cochleae, a transmitter with its 
batteries, and an antenna, intending to train the cat 
to eavesdrop on Soviet scientists as they sipped 
vodka and talked in Moscow parks. After 
considerable training, the cat would look at 
whomever was speaking, thus focusing on the 
sounds that the CIA wanted. In its first trial in an 
urban venue, the cat was released in a city park, and 
was promptly run over by a taxicab. 

OBITUARIES 

We were shocked and saddened to hear that long
time MAARC member Charlie Mooney passed 
away on June 2. Charlie was an expert radio re
storer and had a fine collection, and we will 
surely miss him and his friendship. We wish the 
best to his family. 

Also, Josephine Smith, widow of Emmett Smith 
(and fellow collector, to boot) passed on during 
this past month. Josie was often seen with Em
mett at meets, and alone (or with their son) after 
Emmett 's passing, running their flea market stall. 
Their son, Don, carries on, and deserves our con
dolences on the loss of his mother. 
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Figure 1. The U.S. Army Signal Corps SCR-68 aircraft radio, containing both the transmitter and receiver. 
This radio was used from 1918 onward to the mid 1920s, and used VT-1 (or VT-11) and VT-2 tubes. 

(Continued from page 9) Aircraft radios 

trate the tube differences. 

Note the huge transmitting/receiving coil in Fig. 2, 
inside of which the two transmitting tubes are lo
cated. This coil is used for frequency selection for 

both transmit and receive in the 200-500 meter wave
length range (600-1500 kHz). On the far left another 
bayonet socket can be seen, that being for the regula
tor lamp, used to reduce and regulate the filament 
current for the transmitting tubes. In transmitting, 
one tube acts as an oscillator, and the other tube is the 

Resistor 
Figures 2(1eft) and 3 (right), inside the 

SCR 68 radio 
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Figure 4. Diagram pasted to the inside lid of the 
SCR-68 radio. Typical VT-2 (left) and VT-1 (right) 

tubes shown for size comparison. 

(Continued from page I 1) 

modulator, able to impress voice modulation from the 
chest mike worn by the pilot or observer. For CW 
transmissions, a key is used by either the pilot or ob
server, and the second VT-2 is unused. 

To receive, the big paddle-switch shown in Fig. 5 is 
thrown to the left and it connects the big coil into the 
grid circuit of the detector tube, one of the VT-1 s (or 
VT-11 s ). The other two tubes are audio amplifiers to 
feed the headphones of both the pilot and observer. 
This radio is intended to communicate with SCR-68s 
in other aircraft, or with a SCR-67 on the ground. The 
SCR-67 is another relatively rare transmitter-receiver, 
and both it and this SCR-68 are eagerly sought by 
collectors. These radios mark the high-water mark in 
technological level at the end of WWI, and for the 
ensuing five to ten years. 

The end of the First World War marked a reflux to 
radio stagnation brought about by the return to the 
radio scene of lawyers, inventors, and would-be in
ventors who put legal barriers in the way of radio 
innovation. After the creation of RCA and the "radio 
trust," when most all the basic radio patents were 
placed in RCA's "care," progress could again be seen 
in radio technology, some by the radio trust and a lot 
by small companies who at last could see who the 
enemy was, and resolved to outrun the trust's legal 
serpents. 

The aircraft industry did make progress after the war, 
with air mail and passenger carriage as prime users in 
the civil world, and continued discovery of airplane 
utility by the military. Even the Navy could see uses 
for aircraft, not only for long-range observation and 

reconnaissance, but to carry out attacks on enemy 
ships. This latter use was forced on the Navy after 
Mitchell's embarrassing demonstration. Here, the 
Navy learned that as long as there was "leakage" of 
attacking enemy aircraft through the anti-aircraft de
fenses there would be losses of capital ships. It was 
finally recognized by all that radio was an essential 
component in both reconnaissance and attack mis
sions. 

But in the period between wars, and especially during 
the Depression, military budgets were skimpy, and 
development was deliberate and confused owing to 
the rapid progress being made in radio technology in 
the entertainment world. The usual military procure
ment cycles almost guaranteed that they would be 
receiving obsolete radio equipment, no matter what 
they wanted to buy. For this reason both the Signal 
Corps and the Navy Aircraft Radio Lab (then essen
tially merged with the Naval Research Lab [NRL]) 
imposed secrecy on their development work, and 
hoped to leapfrog industry's progress. NRL cooper
ated with the hams to push shortwaves as the way to 
attain efficient communication, and they also pro
moted the use of the MOPA transmitter circuit [3]. 
MOPA was an acronym for Master Oscillator I Power 
Amplifier, a basic two-tube circuit that isolated the 
oscillator from the vagaries of the antenna circuit. 

Figure 5. Transmit-receive paddle on SCR-68. The 
piano hinge above the paddle is for the cover of 
the panel of tuning controls other than the final 

tank tuning condenser (knob at right). 

Meanwhile, the big radio companies like RCA (and 
the rest of their group), were slow to work on radios 
having such difficult weight and vibration specifica
tions and such a limited bu~iness base. Trying to fill 

(Continued on page I 3) 
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(Continued from page 12) 
the aircraft radio development vacuum, the new com
mercial airlines, such as United and Trans-World, be
gan developing their own receivers and transmitters, 
and it would not be until the 1930s that commercial 
developers like Western Electric, RCA, Aircraft Radio 
Corporation, and Lear would really get interested in 
aircraft communications equipment. Prior to that time 
the market seemed small and unworthy of serious re
search effort. Technologically, that also marked the 
time when really high-performance vacuum tubes 
would be finally available, and precision tuning, via 
crystal control, could be counted on. Today, the pre-
1936 airline-built radios are extremely scarce, and 
most are not recognized by collectors, since they often 
had no cabinets or cases, and might have fit into relay 
racks, resembling amateur home-brew equipment. Fig. 
6 shows such a rack-mounted assortment of gear com
prising a complete commercial airliner radio. 

But by 1932 or 1933, the military development of ra
dios for use in aircraft had caught up with aircraft tech
nology, and from that time onward, companies building 
military radios also built similar equipment for the civil 
airlines and air mail service, allowing the airlines to 
upgrade their home-brew gear, or scrap it in favor of 
the new equipment. It was in that period that several 
new radio corporations were formed, one of which was 
Aircraft Radio Corporation (ARC), a division of Radio 
Frequency Laboratories, in Boonton, NJ. The chief 
engineer at ARC was Frederick Drake, of Browning
Drake fame, who had experience in developing good 
radio frequency circuits that did the dual job of selec-

FOR THE RECORD 

Figure 6. Rack of WE aircraft radio 
gear for DC-2 through DC-4 aircraft. 

Tactical 

tive amplifi
cation and 
escaping 
RCA claims 
of infringe
ment. Actu-
ally, ARC 
had both 
RCA and 
Hazeltine 
licenses, but 
concentrated 
on many new 
circuits of 
their own, for 
which they 
successfully 
withheld pay
ment to the 
two trusts. 

Strategic vs. 

The military decided that aircraft radios fell into two 
categories, liaison equipment and command equip
ment. Liaison radios for aircraft comprised powerful 
transmitters and high quality receivers, much like one 
would use on the ground or on a ship, but far lighter in 
weight. Command radios were smaller, usually more 
simple, and transmitted lower power levels to very 

(Continued on page 14) 

The May 2005 meeting of the Mid-Atlantic Antique Radio Club took place at the usual venue on the 15th of the 
month. A brisk Show-'n'-Tell was followed by a fine presentation, but most everyone was preoccupied with the 
upcoming RadioActivity 2005 in less than 4 weeks' time. Local ads, display details, etc. stole the show. The 
auction was modest, but did net the club about $79, though. 

The June meeting took the form of an extravaganza, RadioActivity-2005, held at the Sheraton College Park Ho
tel on the 10th, 1 lth, and 12th of June, 2005. The weather looked threatening part of the time on Friday, but 
rains held off until late in the night. Saturday and Sunday were good-weather days, but it was hot at times. The 
flea market saw about 150 vendor spaces taken, the vendors offering everything from AK breadboards to transis
tor sets and mirrored radios. About 190 to 200 registrants showed up for the meet that featured seminars (radio 
repair clinic, German radio collecting, Radio premiums, plus Radio Days video) a terrific old equipment contest 
(where Tod Prowell's Second Harmonic Superhet took "Best in Show" and Rod Matzko's Soviet "Red Star" ra
dio took "Peoples' Choice"), two auctions, and an entertaining banquet. At the banquet, Brian Belanger pre
sented a slide show on the early days of RCA, while in the background, an entire wall was decorated with rare 
RCA memorabilia. While these annual extravaganzas are designed to break even, this overall meet netted the 
club a modest income, perhaps almost $1000. Meet photos and details will be in next month's Radio Age. 
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(Continued from page 13) 
basic receivers that were not as sensitive or 
complex as liaison receivers. Liaison radios 
were supposed to communicate with home 
base or headquarters, while command sets 
communicated among planes in a squadron or 
group. In small aircraft, in most cases, only 
command equipment would physically fit, so 
the uses sometimes became blurred. A group 
of escort fighters heading out to meet with a 
slower group of friendly bombers had to use 
their command sets for everything from air-to
ground communications in the vicinity of their 
departure base to air-to-air radio with their 
bombers as they neared the rendezvous. 

TRANSMITTER UNIT- WT. 11 ':<•L BS. 
OtMlNSIOMS SA.Ml AS FOR POW(- UNIT 

Al•Cll.VT "~l 
ANO PWG 
WT.·IOL 

JU"NISM(O COHCIL(Tl WITM 
MOUN1'11'\1G CV•l"I• 
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In the civil aircraft field radios also fell into the 
same sort of categories: big and little. The air
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AVT-78 
AIRCRAFT TRANSMITTER 

INSTALLATION OUTLINE 

lines began operating multi-engine aircraft like Figure 7. RCAAVT-78 transmitter setup for airmail planes. 

the Ford Tri-motor and DC-2, that had room 
and need for high-power transmitters and tunable 
receivers having good sensitivity. Small aircraft, 
such as those used in the air mail service, business 
flying, and private flying, needed (and could carry) 
only small, low-powered transmitters, and relatively 
simpler receivers. The needs were filled throughout 
the 1930s by RCA, WE, and late in the period, also 
by Lear, Bendix, and Collins. 

WE's "small" MOPA transmitter, the Model 25A, 
produced about 10-15 watts, and used common metal 
6L6 tubes. The model used by Amelia Earhart, also 
made by WE, could produce 50 watts (but not into 
her tiny antenna), and used WE tubes like 261As (or 
ordinary 211 Os). Private fliers were also users of 
"small" aircraft radios, and they had only a few fre
quencies available, like 3105 kHz, 3120 kHz, and 
62 l 0 kHz. Note that the last of these is the second 
harmonic of the first. This eased the job of retuning 
for the relatively unskilled pilot, since the oscillator 
stage could use the single 3105-kHz crystal, letting 
the power amplifier stage either amplify or fre
quency-double while amplifying. RCA's small trans
mitter (Model AVT-7B) used a type 42 oscillator and 
a type 807 output tube, but was otherwise like the 
WE 25A. Fig. 7 shows the layout of this RCA trans
mitter unit, usually located in the belly of the aircraft, 
with only the control unit and antenna current meter 
available to the pilot/operator [4]. 

Late in the pre-war period (1938), Collins Radio en
tered the aircraft radio arena with their "autotune" 
motor-tuned transmitters that were the first to employ 
switch-answered intermittent servos for setting the 

tuning motors to particular preset positions for each 
operating channel [5]. These radios were very expen
sive and had serious mechanical problems, but blazed 
the way for later autotune successes, like the WW2 
AN/ART-13 transmitters, prized by hams. 

Commercial aircraft receivers were also either big or 
little. The airliners used high quality sets that were 
the equivalent of the later World War 2 liaison receiv
ers, like the BC-348, to be described later. The 
Model W4A, for example, made by both RCA and 
WE for the airlines, had two nearly identical receiv
ers in a single cabinet, one used for voice communi
cations (or CW when propagation/noise made it 
tough to communicate) and one for receiving "blind 
flying" signals. Together this dual set had 13 tubes, 
many of them double-function types. At the other 
end of the size scale was the little RCA AVR-10 re
ceiver having two 6F7 tubes plus a vibrator, and 
that's all [6]. One 6F7 was an RF amplifier and de
tector and the other was an audio amplifier and audio 
output tube. WE countered with their small Model 
17 A superhet, using a 6A 7, a 6B7, and a type 41 out
put tube, and this radio had a dynamotor power sup
ply. It cost about three times that of the RCA set. 
Some models of these smaller receivers were made in 
relatively high quantities (several thousand of a sin
gle model, like the RCA Model AVR-7 series), and 
are recognizable and collectable. 

Part 2 of this series will cover the liaison radios (as 
the military called the "big" sets. Part 3 will cover 
the tactical or "command" radios. 

To be continued. References on page 15 .. 
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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. 

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.antiqueradioknobs.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 
Ad ams at 
webmaster@radioattic.com 

Wanted: Information on a "Hom 
Super Oscillator," which might be 
a 1920s I-tube receiver or 
converter. Also looking for Rernler 
panel radios of the 300-500 series, 
in any condition, for a restoration 
project. I am also looking for 
radios or crystal sets made in 
Portland, Oregon, such as by 
Halowat, Norco, or Long Brothers. 
Dan Howard, 4216 SE Boardman 
Avenue, Milwaukie, OR 97267; 
Ph: (503) 659-3520. Or use e-mail: 
strains@msn.com 

Sale: Don Smith is preparing to 
sell much of the remaining radios, 
photographic equipment, tools, 
parts, and test equipment formerly 
owned by his father and mother, 

Emmett and Josie. Contact him for 
an appointment to see and buy the 
gear you like. In Baltimore, phone 
number 410-665-8536. 

Wanted: Philco Model 37-670 (or 
other 11-tube Philco) tombstone 
radio; also need RCA Model 1 OT. 
Milt Kessie ph: 734-425-6462 or 
rnkessie@gmail.com 

For Sale: Grebe Synchrophase 
Instruction Manual, for the MU-I. 
Color laser printed 74-page very 
much like 1926 original. Has 
company history, many pictures of 
plant and manufacturing, wiring 
data, specs, etc. $21 postpaid. Also 
Weltron Space radio, superb 
condition., $200. Can bring to 
MARC Lansing meet July 8-9. 
Ernie Nagy, PO Box 822, Elk 
Rapids, MI 49629; (231 )264-9412, 
or elnagy l 599@webtv.net 

References for "Collectable Air
craft Radios-Part 1." 

[1] Squier, MGen. George, Report of 
the Chief Signal Officer, Signal Of
fice, Dept. of War, U.S.G.P.O., 1919. 
[2] Howeth, Capt. Linwood S., His
tory of Communications-Electronics 
in the US. Navy, U.S.G.P.O., 1963. 
[3] Taylor, A. H. , Reminiscences o 
25 Years at the Naval Research Labo
ratory, NRL, 1952. 
[4] Morgan, H.K. , Aircraft Radio and 
Electrical Equipment, p. 121, Pitman 
Publishing Co., 1939. 
[5] Morgan, op. cit., pp. 151-157. 
[6] Morgan, op. cit. , pp. 184, 187. 

Early Network TV Series to 
"Air" at the Radio & Televi-

sion Museum 
This summer the Radio & Television 
Museum will be revisiting the earliest 
days of network television with a ret
rospective of programming of the 
1940s. Visitors can watch these pro
grams on restored vintage television 
sets. Many of the shows were broad
cast live, originally, and have long 
been forgotten . 
Schedule: 
July 2-3 : Crusader Rabbit (NBC-1949) 
July 9-10: Chesterfield Supper Club 
(NBC 1949) 
July 16-17: The Fred Waring Show 
(CBS 1949) 
July 23-24: The Ed Wynn Show (CBS 
1949) 
July 30-31: Captain Video and His 
Video Rangers (DuMont 1949 
Aug. 6-7: Don McNeill 's Breakfast 
Club (ABC/DuMont 1948) 
Aug. 13-14: Fireball Fun for All (NBC 
1949) 
Aug. 20-21: Quiz Kids (NBC 1949) 
and Make Mine Music (CBS 1949) 
Aug. 27-28: The Admiral Broadway 
Review (NBC/DuMont 1949) 
Sept. 3-4: Bonnie Maid Versa-Tile 
Varieties (NBC 1949) 
Sept. 10-11 : The Lone Ranger (ABC 
1949) 

The Museum, housed in an historic 
home filled with early radios, televi
sion sets, and radioffV memorabilia, is 
open every Saturday and Sunday from 
1 to 4 p.m. Admission is free, but do
nations are encouraged. From US Rte 
50 between Washington and Annapo
lis, exit south on MD 197 (Collington 
Rd). After one mile, tum right on Mit
chellville Road. Proceed about 1.3 
miles, watching for Museum on the 
right. Questions: call (30 I )390-1020. 
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Sun., July 17 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun. , Aug. 21 MAARC meeting at the Seventh Day Adventist 
Church , Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Tue.-Sat., Aug. 23-27 Annual AWA Conference and meet at RIT Conference 
Center, formerly called Thruway Marriott, Rochester, 
NY, theme this year, Western Electric. 

Sun., Sep. 18 MAARC meeting at the Seventh Day Adventist 
Church , Burtonsville, MD, tailgating at 10 a.m. , 
auction at 2 p.m. This is our annual fall mini-meet, 
with big auction, free flea-marketing. 

Sun. , Oct. 16 MAARC meeting at the Seventh Day Adventist 
Church, Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Sun ., Nov. 20 MAARC meeting at the Seventh Day Adventist 
Church , Burtonsville, MD, tailgating at noon, meeting 
at 2 p.m. 

Mid-Atlantic Antique Radio Club 
c/o Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 
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