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I n this and subsequent articles I have the privilege of 
documenting a unique item, a 23-tube prototype 

receiver designed by RCA. As will be demonstrated, 
this is an enhanced version of the Model 15K, RCA's 
premier 1937 receiver and one of the largest radios ever 
produced by RCA. 

This was the era of the Zenith Stratosphere, the Scott 
Allwave 23, and similar high-end sets. Bigger was 
better. I've elected to call the prototype the Model 23K 
since I believe it would have been marketed under that 
designation had it been put into production. (But that 
was not to be.) 

My analysis will be presented in several stages. The 
final article will include a summary of features and 
specifications for the set, to the extent that I'm able to 
do so with confidence. I welcome and encourage 
comments and suggestions from our readers, particu-
larly information regarding the original design of the 

23K or the 15K. My contact information appears at 
the end of each article. 

Background 

In a monumental case of serendipity, this receiver 
was spotted sitting curbside awaiting arrival of a 
trash truck to haul it to the dump. Had it not been for 
the sharp eye of Allan Ropper of Newton, 
Massachusetts, this episode in RCA history would 
have been forever lost. It took several months of 
discussion and investigation before we realized the 
true nature of the find. Allan generously donated this 

(Continued on page 3) 
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ABOUT MAARC and RADIO AGE. Radio Age became 
the monthly newsletter of the Mid-Atlantic Antique Radio 

Club in June 1994. Prior to that date, the MAARC Newsletter and 
Radio Age were separate publications. 

Subscription to Radio Age begins with the next available issue 
after the membership application and dues are received. Dues 
are $20 per year in the US, $30 in Canada, and $45 elsewhere, 
all payable in US dollars. Two-year, three-year, and life 
memberships are available; contact the Membership Chair (see 
column at left). All checks are payable to MAARC and, for new 
members, must accompany the membership application, which 
is available from the Membership Chair or the MAARC website 
(www.maarc.org). If you change your mailing address, email, or 
phone number, please notify the Membership Chair immediately 
so corrections can be made to Radio Ages' mailing list. The Post 
Office will not forward your newsletters. 

Back issues of the MAARC Newsletter from Vol. I, No. 1 
(August 1984) and most issues of Radio Age from Vol. 1, No. 1 
(October 1975) are available for $2.50 each postpaid from the 
Membership Chair. Make checks payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC 
format via email or on a 3.5-inch diskette in ASCII (such as 
WordPad), MS Word (Windows), RTF, or Word Perfect format, 
without fancy formatting, because the editors will have to 
modify it anyway. Photographs, if hardcopy, should be high 
quality black and white or color. Softcopy graphics files should 
be in TIFF or JPEG formats; contact the editors for further 

guidance. Send your submission to either editor and include 
your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. MAARC is currently 
seeking a new meeting place. The July, August, and September 
2006 meetings will be held at the Davidsonville Family 
Recreation Center, Davidsonville, MD (map below). From U.S. 
50, take MD 424 south for 2.5 miles. Turn left on MD 214 for 
0.6 miles, and angle left on Queen Anne Bridge Road for 1.7 
miles. The entrance will be on your left. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page 1) 
set to the Radio & Tele-
vision Museum in Bowie, 
Maryland, where it will 
reside when my restoration 
is complete. It should be 
fully functional. 

Some Basics 

The radio uses 22 metal 
octal tubes and a 6E5 
tuning eye. The block dia-
ram (page 4) is based on 
pencil notes on the set, and 
physical examination. 
There are no connections 
shown for the two volume 
expander tubes because I haven't gotten that far in the 
analysis. I will connect them appropriately in a later 
revision of the drawing. 

The 23K has six front-panel controls (plus tuning) 
rather than the four found on the 15K. Left to right they 
are: L. F. Tone (rotary switch) with AC power switch, 
Volume (potentiometer), AFC Off/On (rotary switch), 
Bandswitch, Expander (potentiometer), and H. F. Tone 
Min/Max (rotary switch). 

The chassis measures 26 inches wide by 13-3/8 inches 
deep by 3-3/4 inches high, excluding control shafts. 
The "Magic Brain" (the RF front-end subassembly) is 
9-5/8 inches wide by 9-1/4 inches deep (excluding 
shafts). It projects 5-7/8 inches above the chassis. The 
6E5 tuning eye is mounted to the cabinet on a bracket 
above the MB (Magic Brain). 

The cabinet of the prototype. The receiver portion is 
crudely made out of plywood, and sits atop a standard 
RCA speaker cabinet. 

The Chassis of the RCA prototype receiver (the "23K"). 

Preliminary Investigation 

Unfortunately the set is not virgin. It was used in 
someone's home over a period of many years after it 
left the RCA labs. And, of course we cannot determine 
how many times it might have been modified during 
the time the RCA engineers were tinkering with it. The 
1930s electrolytic capacitors have been replaced with 
modern parts and the originals were discarded. Most 
other components, including the dogbone resistors, 
appear to be original. 

This extended lifetime presents some interesting 
problems when analyzing the set. Some changes were 
obviously routine maintenance, but others seem related 
to its original purpose as a testbed. Where the changes 
appear to relate to the radio design, I've attempted to 
document all identifiable configurations. 

One unique feature of this set is the numerous pencil 
notations on the chassis and on individual components. 
The tube types and their functions, as shown on the 
block diagram, are based on these labels. All front- and 
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rear-panel controls were similarly labeled in pencil. 

The values of electrolytic capacitors, and of individual 
sections of the two Candohm resistors, are written 
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As can be seen from the photo on page 3, the radio is 
housed in a very cheap and uninteresting plywood 
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Pencil markings on the chassis helped me determine 
the functions of the radio's components. 

cabinet fitted atop a commercial RCA model 64-A PA 
speaker. The panel hardware is identical to the 15K, 
including the dial scale cover and escutcheon, and the 
escutcheon around the tuning eye. How-
ever, there are no labels on any of the 
controls, nor any other labels or logos on 
the front panel. The contrast between the 
beautiful burled walnut of the 15K 
cabinet and this plywood housing is 
quite remarkable. It's obvious that this 
set was never sold to the public. 

While it would be possible to present the 
numerous similarities between this set 
and the 15K in tabular form, I think it is 
more interesting and informative to 
discuss each in its proper place in the 
overall narrative. There are several major 
enhancements. For example, the 23K's 
Magic Brain RF assembly has four 
tubes, compared to only three in the 
15K. The extra tube provides AFC 
(Automatic Frequency Control) on the 
standard broadcast band. The 15K did 
not have AFC. 

A note regarding circuit designations 
(V1, R22, etc.): The accompanying 
schematics use two distinct styles for 

designators. Those with one or two digits are derived 
from the 15K schematics for components in the 23K 
which are identical in location and function and have 
the same or similar values. Unique 23K components 
have three-digit part numbers. This is an experiment. I 
originally intended to use a completely new set of 
designators for the 23K, but realized that matching the 
two designs would be easier if I identified identical 
components when possible. 

The Magic Brain 

My analysis has been greatly facilitated by the fact that 
I have a Model 15K stripper set (devoid of power 
transformer and other significant components). But its 
Magic Brain is intact, which provides a good reference 
for the following discussion. 

The 23K covers the same five frequency bands as the 
15K, namely, Long Wave (Band X, 150-410 kHz), 
Standard Broadcast (Band A, 530-1,800 kHz), 
Medium Wave (Band B, 1,800-6,400 kHz), Short Wave 
(Band C, 6,400-23,000) kHz), and Ultra-Short Wave 
(Band D, 23,000-60,000 kHz). The tuning dial and 
mechanism are identical to that on the 15K, and have 
the same part numbers. 

The "standard" Magic Brain, as used in production 

The Magic Brain section of the radio is shown here. Note the four-
gang tuning capacitor. 
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Broadcast band (AFC) oscillator schematic. Components outside the Magic Brain perimeter were measured and 
may not reflect the exact circuitry in the set. 

models 9K through 15K, is a removable subassembly 
completely self-contained up to the plate of the mixer 
tube, which connects to the primary of the first IF 
transformer located on the main chassis. There is one 
mechanical difference: The 15K MB bandswitch is 
controlled by a chassis-mounted shaft, so the linkage 
must be disconnected in order to remove the Magic 
Brain unit. The 23K has an 
integral shaft for this function. 

Connection between the 15K's 
Magic Brain and the main 
chassis is via a single integral 
eight-conductor cable with an 
octal plug on the radio chassis 
end. Due to additional inter-
connections the MB in the 23K 
has two cables, one on each 
side, each with an octal plug. 
The first cable is fully popu-
lated with eight conductors. 
The second has only three 
conductors including the two 
filament lines and the control 
voltage for the AFC circuit. 
Although the low sides of the 
filaments are grounded in the 
MB, the design uses twisted 
wires to feed filament voltage 

from the chassis. 

The Oscillator Circuit 

The 15K Magic Brain has three tubes: a 6K7 RF 
amplifier (V1), a 6L7 151 detector (mixer) (V2), and a 
6J7 local oscillator (V3). The Magic Brain in the 23K 
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has a fourth tube, a 6J7 control tube (V101) which 
provides automatic frequency control (AFC) to the 
local oscillator when operating on the broadcast band. 
This tube, operating under DC control, in conjunction 
with fixed capacitors, provides a variable capacitive 
reactance in shunt with the trimmer capacitor, tuning 
capacitor, and oscillator coil, thus directly controlling 
the local oscillator frequency. The design is similar to 
one described by Charles Travis [ 1], who had worked 
at the RCA Licensing Laboratory. This circuit is 
similar to that used in the RCA 816K. The 816K also 
features Magic Brain circuitry, but it's built on the 
radio chassis, not on a separate subassembly. 

The AFC function required a change in the design of 
the oscillator coil, adding a control winding and an 
additional solder terminal. The oscillator circuit used 
on most bands in the radio has a single tapped coil with 
the low end grounded, the tap going to the oscillator 
tube cathode, and the top end capacitively coupled to 
the oscillator tube grid and the tuning capacitor. The 
AFC configuration uses two coils, one untuned in the 
cathode circuit, and a tuned coil in the plate circuit of 
the control tube which connects to the oscillator tube 
and tuning capacitor. 

One design change appears in this circuit. The trimmer 
capacitor was originally connected to the control tube 
plate, at its junction with the coil winding. This would 
put it in parallel with the controlled reactance. The 
connection was moved to the other side of the 
reactance capacitor. 

The control tube must have been very sensitive to hum 
on the plate supply line, because it has its own filter 
circuit on the main chassis, comprised of two 201.1F 
electrolytics with an interposed 15,000-ohm, 1-watt 
resistor. This filter feeds only the control tube plate 
circuit, not its screen. 

The Antenna Circuit 

The tuning capacitor in the 23K has four sections, 
compared with three in the standard Magic Brain. It 
appears that RCA had originally intended to have AFC 
control on the tuned RF input (antenna) circuits as well 
as on the local oscillator, but this feature is not 
functional in the prototype. The components are in 
place to support it, but the wire that would carry the 
control current to the coil is cut off and wrapped 
around a spare terminal to keep it from flopping about. 
I can speculate that the RCA engineers did try to make 
it work, but found it impossible to have the antenna 
and local oscillator circuits track with sufficient 

Antenna can with ferrite shield. 

accuracy, and dropped the idea. 

To support the RF AFC feature, the antenna coil of the 
standard Brain was replaced by two new coils mounted 
in separate aluminum cans. The added section of the 
tuning capacitor was used only for tuning the broadcast 
band with its associated AFC circuitry. 

The new coils sport a unique feature: They are shielded 
by 1/4-inch thick ferrite sleeves inside the cans, 
extending 2 inches above the chassis (the cans are 2-
3/4 inches tall). Three center-punch dimples hold the 
sleeve in place inside the can. The modified cans have 
three mounting screws rather than two, arranged in an 
asymmetric triangle, so the cans can be installed only 
in one particular orientation. These two cans were 
hand-made, as evidenced by machinist scribe marks on 
the surface. 

The mounting holes for these cans were originally 
punched for the two-screw (unshielded) configuration. 
Three more screw holes were added later to accom-
modate the shielded cans. Whether this represents a 
design change or simply a fabrication convenience 
cannot be determined. 

The Mixer Grid 

The tuned circuits in the mixer grid are the same as 
those in the 15K with one exception. In the 23K a 
capacitor has been inserted between the detector coil 
and the junction of the bandswitch and tuning capaci-
tor. The reason is unclear. 
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Bandswitching 

The bandswitching in the Magic Brain is quite 
complex. In fact, the Service Lecture booklet for the 
standard Magic Brain [2] devotes four full pages and 
five diagrams just to the switching circuitry. Unfortu-
nately, that of the 23K is even more complicated. I've 
drawn simplified diagrams of the three switched 
circuits, but I must emphasize that these are not 
complete, and intentionally so. I was more interested in 
presenting the essence of the functions rather than their 
specifics. Scans of the standard MB Service Lecture 
booklet pages will be available on my website. 

Unimplemented Features 

There are two features of the 23K Magic Brain that 
apparently were never used. 

• There is a vacant mounting hole for a coil 
There is no evidence that anything was 
mounted there, so it must be for a feature that 
never implemented. 

can. 
ever 
was 

• There is a three-position screw-terminal strip that 
was not wired. I believe it was to have provided 
the means to enable or disable the antenna circuit 
AFC by connecting the control lead to the middle 
terminal, control voltage to one outer terminal, and 
ground to the other. By moving the center link, the 
function could be enabled or disabled. The control 
wire that is cut off would easily reach the middle 
terminal. 

Electrical Changes 

The electrical component changes relative to the 
standard Magic Brain are summarized below. Added 
components are not mentioned. 

• The new oscillator coil has an additional winding 
and one more solder terminal. 

• Two new antenna coils replace the single original. 
• Resistor R6 in the oscillator B+ line was changed 

from 5,600 ohms to 5,100 ohms. 

Mecha nical Changes 

There were a few mechanical changes in the 23K 
Brain. 

• The antenna coil for Band D (consisting of L13 
and L14) was moved from the vertical interstage 
shield to the chassis, thus rotating it 90 degrees. Its 

axis was originally parallel to the bandswitch shaft. 
This move was required because the bandswitch 
wafer was moved closer to the shield, leaving no 
space to mount the coil on the shield. 

• Antenna trimmers for Bands X and A were moved 
closer to the bandswitch to make way for the extra 
coil mounting hole (unused). 

• A three-position terminal strip was mounted near 
the antenna coil circuitry but was never wired. 

• The chassis was extended forward, providing 
mounting space for the additional antenna coil and 
the added wafer on the bandswitch. 

• An extension on the front apron provided a 
mounting point for the bandswitch control shaft, so 
the Brain is now completely self-contained 
mechanically as well as electrically. 

• The Brain is now shock mounted, having rubber 
grommets at the four mounting screws. This is 
most likely the reason for incorporating the 
bandswitch control shaft on the subassembly. 

Restoration and Test 

Since the MB is a complete subassembly, I elected to 
restore it and test it separately from the main radio 
chassis. This proved to be very easy. All of the 
capacitors were good, which surprised me. They all 
measured over 50 Megohms leakage resistance, and 
the values were quite close to nominal. The resistors 
had drifted a bit, but I decided to test the unit with 
them as found rather than replacing them. 

A regulated bench power supply provided B+, and its 
6.3-volt AC output powered the tubes and pilot lights. 
The B+ was set to 265 volts, yielding oscillator plate 
and screen voltages of 250 and 235 volts, respectively. 
These agree exactly with the values given in the 
service data for the 15K. 

The local oscillator works fine on all bands, dying at 
about 40 MHz on Band D. I suspect a weak tube, but 
have not ruled out other possible causes. The tuning 
capacitor rotor contacts were dirty, and repeated 
application of De-Oxit contact cleaner did not 
completely cure the problem. This caused some 
dropouts as the dial was tuned across the band. This 
would clear up with use. 

The oscillator was very stable on all bands, exhibiting 
almost no supply voltage sensitivity. Changing the B 
supply from 165 to 265 volts moved the A-band signal 
only 150 Hz (0.01 percent) at 1.455 MHz. The output 
amplitude at 165 volts decreased by 1.5 dB compared 
to the higher supply voltage. I did not evaluate the 
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oscillator for sensitivity to mechanical shock or 
temperature change. I don't believe either would be a 
concern in normal operation, considering the shock 
mounting arrangement. 

AFC Functional Test 

Of course the most interesting feature was the AFC 
circuit, and I elected to test it in a stand-alone mode by 
simulating the external supply and control voltages. 
The 15K service data is moot on this point since the 
circuit didn't exist in that radio. I built an external 
resistor network as shown on the schematic to 
duplicate the circuitry in the radio itself. The values are 
based on measurements in the set. 

With some circuit analysis I determined that the screen 
voltage should be about 55 volts, and the cathode 
voltage about 15 volts. I didn't know what the plate 
voltage should be, so I used 200 volts as a safe value. 
Once the complete radio is operational these data may 
be revised. I built up the external resistances shown on 
the partial schematic in a box and connected the Magic 
Brain to it. 

To my utter amazement, the circuit worked! The screen 
measured 54.7 volts, and the cathode 14.6 volts. I 
slewed the control voltage from 0 to + 14 volts, 
stopping just below the positive bias point. This 
produced no frequency change up to 8 volts, then an 

approximately logarithmic change up 10 
kHz maximum over the range from 8 to 14 
volts, as shown in the chart. The measured 
current through the AFC transformer con-
trol winding varied from 11 microamps at 
8 volts to 620 microamps at 14 volts. I 
tested the oscillator circuit for sensitivity 
to changes in control tube plate circuit 
voltage. Raising the voltage from 180 to 
220 volts (20 percent) increased the 
frequency by 3.7 kHz (0.25 percent) at a 
center frequency of 1.455 MHz. 

Needless to say I'm extremely pleased by 
the results. The 10-kHz AFC range is just 
right for the broadcast band. But it brings 
up an interesting question. Analysis of the 
circuit, and the observed performance, 
show unidirectional control, not symmet-
rical as would be expected. This remains 
to be investigated. 

Summary and Conclusions 

This installment has described the 23K Magic Brain, 
the self-contained subassembly that incorporates the 
receiver front-end circuitry and generates the IF signal. 
Inclusion of Automatic Frequency Control for the 
broadcast band may be the first attempt at this feature 
in the RCA product line. 

The next installment of this series will describe the IF 
chain and associated circuitry, including the AFC 
discriminator which generates the control voltage for 
the AFC circuit in the Magic Brain. 

Contact and Further Information 

Additional material will be found at http:// 
AntiqueTechService.com/Articles/. Please direct all 
comments, suggestions, and questions to the author: 
Leigh@AntiqueTechService.com. 

Endnotes 

1. C. Travis, "Automatic Frequency Control," 
Proceedings of the IRE, Vol. 23, October 1935, p. 1125. 

2. "Technical Features of 1937 RCA Victor Receivers," 
Service Lecture—Magic Voice Series—Fall 1936, 
RCA Manufacturing Co., 1936. 

(To be continued.) 
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Progress on the Battery Set Compendium 
BY GREG HUNOLT 

[Editor's note: Greg Hunolt submitted a longer article with considerably more detail about the latest BSC. Due 
to space limitations we had to cut it. Greg would be glad to email copies of the more complete description of the 
latest BSC to those Radio Age readers who would like to have the longer version. (See end of the article for the 
address.) Given the large amount of information gathered, it is possible to generate fascinating reports analyzing 
the BSC data, such as the examples shown in this article.] 

M y 2005 Battery Set Compendium (BSC) 
prototype was described in the August 2005 

Radio Age (p. 6). This article provides an update on 
progress I've made with the BSC and introduces the 
2006 version of the BSC, available this month. I also 
hope to convince you that there is now enough 
information in the BSC 's database to make it worth 
your while to request a copy and check it out. 

If you read the previous article, you will recall that the 
BSC is intended to provide collectors with the best 
possible "first stop" source for information about early 
battery set radios and the companies that made them. 
As such, it contains as much information as is practical 
about the widest possible range of companies and radio 
types, and points to, but does not duplicate, sources of 
greater depth, such as the excellent Alan Douglas 
Radio Manufacturers of the 1920s' books or the 
various series published in Radio Age over the years. 
The BSC provides flexible information retrieval 
capabilities to meet the needs of battery set collectors. 
It allows users to search its database for information 
about companies and/or radio types and produce 
detailed reports about individual companies or radio 
types, or summary listings of companies and radio 
types. The BSC is not a price or value guide; I am open 
to the suggestion of adding auction results (which 
would have to be continually updated) but I have not 
attempted to do so. The BSC is available to collectors 
on request at no cost, currently as an Excel workbook 
on CD (or as an email attachment). 

The scope of the BSC is early vacuum tube battery 
apparatus and complete sets from roughly 1909 
through 1930 (excluding automobile and farm radios). 
The BSC includes kits as well as factory assembled 
sets. 

The BSC includes early apparatus modules, such as 
detector units, amplifier units, and tuner units that were 
connected together in various combinations to 
comprise complete sets, as well as sets themselves, 

providing a view of the evolution of the technology. 
Crystal radios are outside the current scope of the BSC, 
but references to crystal detector units used as 
components of a modular receiver will be included 
(and some vacuum tube radios included crystal 
detectors). 

Progress Since the First (2005) Prototype 

The 2005 BSC prototype, described in my previous 
Radio Age article, included information about 1,150 
companies and 4,536 radio types. Eight readers 
requested copies, and I greatly appreciate the valuable 
feedback and encouragement I received from them. I 
also appreciate contributions of information for the 
BSC that I received from several Radio Age readers. 

My goals for work over the 2005 — 2006 winter season 
in updating the BSC prototype were: 1) to further 
expand and improve the content of the BSC's 
database—i.e., to add more information and to resolve 
problems with and otherwise clean up the information 
in the database; and, 2) to improve the BSC's query 
and report capabilities based on comments I received 
from collectors who tried out the first prototype. 

The 2005 BSC prototype's content was built primarily 
from the following sources: 

• Three current or recent collectors' guides:  
McMahon / Langley, Radio Collectors' Guide — 1921-
1932; Slusser, Collectors' Guide to Antique Radios, 6117 
Edition; and Grinder, Radio Collectors' Directory, r i 
Edition. 

• Radio magazines: Radio News, QST, Radio, and 
Popular Radio magazines for the years 1921 through 
1925. 

• Manuals: Rider, Perpetual Troubleshooter 's 
Manual, Volumes 1, 2, and 3. 

• Other sources, totaling 29 (counting a magazine, 
such as Radio News or Radio, as a single source). 
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For the 2006 BSC prototype I have expanded the 
content by drawing on the following: 

1. QST from 1915 through 1920 (i.e., before and after 
the World War I blackout), and Radio News from 1919 
and 1920, and 1926) and a few more issues of Radio, 
Popular Radio, etc. 

2. Most of the issues of Radio Age during the pre-
MAARC (Don Patterson) era. I will be adding later 
Radio Age issues as well. I also intend to pursue 
material from the Antique Wireless Association. 

3. The monumental work by Alan Douglas, Radio 
Manufacturers of the 1920s', three volumes, which 
contains histories of many of the most prominent radio 
companies and descriptions and ad reproductions and 
photographs of the radios they produced. This is the 
best reference I have found, for the number of 
companies it covers and the depth of its information, 
extending to the stories of individual radio pioneers 
who made the companies what they were. 

Table 1. 
The fifteen states having the most radio 

manufacturing companies listed in the BSC 

State # of Companies 

New York 
— 

311 

Illinois 155 

California 100 

Ohio 63 

Pennsylvania 54 

New Jersey 51 

Massachusetts 48 

Michigan 37 

Minnesota 32 

Missouri 23 

Indiana 22 

Wisconsin 21 

Connecticut 13 

Iowa 11 

Maryland 7 

4. References to radio company catalogs and bulletins, 
so far for de Forest, Zenith/Chicago Radio Laboratory, 
Clapp-Eastham, Grebe, and Atwater Kent. 

5. References to books, such as Floyd Paul's Los 
Angeles Radio Manufacturers, and Cones and Bryant's 
Zenith Radio, the Early Years, 1919-1935. 

In resolving contradictions or inconsistencies between 
sources I have given precedence to the earliest source, 
especially radio company catalogs or bulletins. 

Content of the 2006 BSC Prototype 

The 2006 prototype contains information about 1,244 
radio companies and 4,967 radio types. (The items of 
information in the BSC about individual companies 
and radio types are described in the August 2005 issue 
of Radio Age.) I've now drawn from 82 sources. [The 
uncut original version of this article included several 
additional tables, showing, for example, the number of 
useful references he found in various sources - Editor] 
Needless to say, there is no end to the additional 
sources that I will be able to work with as I am able to 
either acquire them or gain access to them. Suggestions 
for additional sources, e.g., other club newsletters, 
would be welcomed. 

Many other tables breaking down radio company and 
radio type information can be produced from the 
information in the BSC data (e.g., listings by tube 
count, by circuit type, by cabinet style, etc.). Tables 1 
and 2 and Figure 1 are two quick examples of the sort 
of interesting reports that can be generated. 

The BSC contains information on companies that were 
located in 243 cities in 33 states. (I am still missing 
city and state for 20% of the companies listed in the 
BSC.) Table 1 shows the top fifteen states in number of 
companies that made battery apparatus and sets, as 
currently represented in the BSC, and Table 2, the top 
fifteen radio producing cities. 

In response to a suggestion from a collector I have 
added a data field for "radio company street addresses" 
to the BSC, and I have made a start at tracking down 
street addresses. It is apparent that games were played 
with street addresses—for example, companies adver-
tising in multiple publications used slightly different 
street addresses in each, doubtless to evaluate the 
relative success of their ads in stirring up customer 
interest. 
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Table 2. 
The fifteen cities having the most radio 

manufacturers listed in the BSC 

City # of Companies 

New York City 236 

Chicago 125 

Los Angeles 40 

San Francisco 32 

Philadelphia 32 

Minneapolis 26 

Brooklyn 26 

Newark 24 

Cleveland 20 

Boston 19 

Cincinnati 18 

Detroit 15 

St. Louis I I 

Milwaukee 9 

Kansas City 8 

Figure 1 (below, right) shows (for the period 1914 
through 1930) the number of companies active in 
production of battery apparatus and sets alongside the 
number of new radio types introduced each year, as 
represented to date in the BSC. There is a sharp peak in 
1925, nearly 800 companies introducing almost 1,400 
new radio types, and a drop off thereafter that reflects 
the rapid movement to AC power for new radio types. 
The early 1920s show an early spurt, but certainly do 
not reflect the early boom since many companies that 
started making radios or added radios to their product 
lines were short-lived, local, very small (even unto 
basement and garage-based entrepreneurs) and 
otherwise not well represented in the BSC. 

Search and Retrieval in the 2006 BSC Prototype 

Based on feedback I have received from Radio Age 
readers and others, I have made some improvements in 
the BSC's query capability, primarily to simplify the 
process of making a query and to clarify the 
descriptions of the query options that the user sees. I 
have also made improvements to the reports the BSC 

displays (and optionally prints). 

Future Directions for the BSC 

I will continue to add more content (e.g., from vintage 
radio magazines and technical references). Suggestions 
and advice on priorities are welcomed. I will also 
explore how pictures of radio types might be included 
in the BSC. 

I will work on further improvements to the BSC's 
query and report capability; feedback from collectors 
who give the BSC a try will continue to be most 
helpful. 

I will work on learning how to make the BSC 
accessible over the Internet as a web-based application, 
so that the same interactive query and retrieval 
capabilities available with the CD version are available 
via the Internet using your browser. I do not see this as 
necessarily a replacement for a CD version—I want to 
see what collectors find most useful. Again, sugges-
tions and advice from collectors would be welcome. 
For example, does the fact that the current version of 
the BSC is Excel-based constitute a severe barrier? 
(The free-of-charge Excel viewer would allow a 
collector to access the BSC's company and radio type 
tables but not to use its query and report capabilities.) 

I will work on adding a new feature to the BSC, 
allowing a collector to add to the BSC information 
describing his or her own collection of battery 
apparatus and sets. The collector would specify the 
radio type, see the BSC information describing that 
type, and then enter information unique to the 
collector's own example of the type, such as serial 
number, particular variations, date acquired, condition, 
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Figure 1 — Battery Set Activity, 1914 - 1930 
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description of repair / restoration done, etc. When the 
collector produces a report describing a set from his or 
her collection, the information will include everything 
the BSC contains about the radio type and the 
particulars about the collector's own example of the 
type. This may be a feature limited to the CD version. 

I will try to figure out how the BSC can be made 
portable, i.e., a reference that could accompany you to 
a radio swap meet, flea market, club meeting, or when 
you've come across a possible jewel at an antique 
store. It has been suggested to me that a hardcopy 
version would be the way to accomplish this. I will see 
what seems feasible. 

Availability of the 2006 BSC Prototype 

The updated BSC package includes the BSC's Excel 
workbook, a Users' Guide (in Word), and a text 
Readme file. The BSC package is available to 
collectors on request on CD or as an email attachment 
(optionally zipped). I am not charging for the BSC; I 
have great affection for those battery sets and have 
greatly enjoyed creating the BSC. I've learned a great 
deal about the sets and that era. 

If you get a copy of the BSC, please tell me what you 
think of it, point out errors or omissions, tell me how I 
could make it more useful to you, and perhaps even 
contribute information for it, especially about radio 
companies local to your area. 

To test drive the 2006 BSC prototype, email me at 
ghunolt(à),excel.net or contact me at 920-893-0422 or 
write to me, Greg Hunolt, N5412 State Hwy 57, 
Plymouth, WI 53073. I will provide future updates to 
the BSC to any collectors who ask to be included in a 
list for that purpose. 

Acknowledgements 

Thanks again to the Radio Age readers and others who 
have given me their encouragement and given of their 
time in trying out and critiquing the first version of the 
BSC. I am also grateful to the Pavek Museum of 
Broadcasting in Minneapolis, Minnesota, for giving me 
access to its considerable resources, and I look forward 
to an opportunity to visit the Radio History Society's 
Radio & Television Museum in Bowie, Maryland, and 
others as I am able. • 

Right: The 1941 Emerson Model 357 3-way portable. 

A Story With a Happy 
Ending 

[This story was mailed to me without the 
authors' name accompanying the story text 
attached to the email. I inadvertently mislaid the 
email message and now I cannot recall who sent 
it. Please idente yourself and I will give you 
credit in the next newsletter - Editor.] 

A guy walks into a hardware store, asks for 
something. The clerk answers 'no we don't have 
anything like that any more.' The guy walks out 
of the hardware store with just what he needs 

That guy was me a couple of weeks ago. I went 
into Monroe Hardware Co. (same location since 
1924) looking for some 3/8-inch thick rubber 
sheet to make some replacement odd-ball rubber 
feet for a 1940 Zenith, and some rectangular 
rubber blocks for a 1946 Crosley phono 
mechanism. The clerk told me 'no we don't have 
anything like that any more. The best I can do is 
some 1/16-inch thick gasket material.' 

Rats! I wanted to get the Zenith back together 
and on display. I told him that the piece of rubber 
did not have to be any more than about 3/4-inch 
square. We proceeded to look for rubber sink 
stoppers, rubber shock mounts, truck bungee 
cord, and ??? Nothing had a 3/8-inch thickness. 
I'm about licked and heading to the door when 
the clerk asks me if a neoprene cast iron pipe 
coupling sleeve would do the trick. Bingo! If you 
get one big enough to fix a 6-inch diameter pipe, 
you wind up with a 3/8-inch thick sleeve about 
5.5 inches wide and, when split open, about 22 
inches long. A lifetime supply for only $8.75! I 
was a happy guy. 
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Back to ( Ballast) Basics 
Notes on Restoring a 1930s AC-DC Radio 

BY TED HANNAH, K3CL 

It was a common problem: A burned-out ballast tube in a mid- 1930s, five-tube AC-DC Air King radio. 
How to fix it? A couple of possibilities occurred to me. 
One, simply replace the ballast tube, a four-pin J.F.D. 
unit in a metal shield resembling a metal 6L6. But, 
since I didn't have anything even close to it, I had to 
scratch that idea. 

Two, use Charlie Rhodes' elegant scheme of replacing 
the ballast with a 7-pF inert-dielectric capacitor.' I had 
done that with other sets, and it worked beautifully, and 
kept everything nice and cool. Or, three, accept the fact 
that the radio would run warm, as it always had, and 
simply replace the ballast with a heavy-duty 
wirewound resistor installed vertically inside the shield 
of the original ballast, which is what I decided to do. 
Once the original ballast unit and its mica support were 
removed, there was room for a 150-ohm, 20-watt 
resistor. Since it was above the chassis in a well-
ventilated shield can, it stayed reasonably cool. The 
stiff wire leads kept the resistor firmly in place, but, 
just to be sure, I insulated the top lead with a piece of 
spaghetti tubing and dabbed some black plastic rubber 
on the bit of exposed wire. 

That left the problem of supplying voltage to the two 
series-connected dial lights. The original circuit had a 
25-ohm resistor across the lights, that parallel circuit 
then being wired in series with the tube heaters. But, 
like the ballast tube, the shunt resistor was burned out. 
By trial and error, I found that a 56-ohm, two-watt 
resistor provided the right amount of illumination with 
a minimum of surge voltage to the lights when the 
radio was turned on from a cold start. 

Finally, for electrical safety, I rewired the AC line cord, 
connecting the small prong of a polarized plug to the 
on-off switch, then to the rectifier plates. The large 
prong goes to chassis ground. This is the method 
recommended by Charlie Rhodes, Ed Lyon, and others 
who have written about the inherent dangers of "hot 
chassis" AC-DC radios. 

1. Radio Age, May 2000, page 1. Do not use an electrolytic 
capacitor in this application. 

Anyone who restores AC-DC radios regularly needs to 
have a copy of Anthony Jacobi's The Ballast Tube 
Handbook. It contains a wealth of ballast tube data, 
with specifications and basing diagrams on more than 
4000 types, including substitution information. It is 
available for $ 10.95 plus shipping from antique radio 
book dealers. 

NEW MAARC MEETING PLACE 

MAARC will no longer meet at the Burtonsville 
Seventh Day Adventist Church. The church has 
been sold to another congregation that is not 
interested in renting space. We are investigating 
alternative meeting places. The criteria are: 

• Conveniently located in the Washington/ 
Baltimore/Northern Virginia area near major 
highways 

• Large parking lot that does not have to be 
shared with other groups 

• Large meeting room with sufficient tables and 
chairs available 

• Cost less than $ 100 for a Saturday or Sunday 
afternoon 

If you know of such a place, let one of our officer 
know. 

As an interim solution, in July, August, and 
September, we will meet at the Davidsonville 
Family Recreation Center, Davidsonville, MD. 
(The club has held fall auctions at this site twice in 
the past. It has a large parking lot and meeting 
room and low rental cost, however, its location is 
less convenient for many than the Burtonsville 
location.) A map is provided on page 2. From I-95 
or the Washington Beltway, take U.S. 50 east 
towards Annapolis. Pass the junction with MD Rt. 
3. Turn south on Rt. 424. After 2.5 miles, turn right 
on MD Rt. 214. After 0.6 miles bear left on Queen 
Anne Bridge Road. After 1.7 miles watch for the 
entrance to the parking lot through the chain link 
fence on the left. 
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Ads free are 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: $50 - World War II 
communications receiver, BC-312 
(BC-342), 1.5 to 18 Mhz. These 
receivers were made for 115-V (BC-
342) or 12-V (BC-312) operation. This 
BC-312 has been converted with a BC 
342 power supply to operate on 115-
VAC. It is in good operating condition 
and looks good. It has its mounting 
plate with shock mounts and weighs 
about 30 lbs. The War Dept. manual 
with schematics and instructions is 
also included. Bob Rolfe (Rockville, 
MD), (301) 774-7168 or email: 
watchbobecieee.org. 

For Sale: Howard Sams Volumes 1 
through 674 inclusive. All volumes 
from 1 through 670 are in Howard 
Sams 3-ring hardback black binders—a 
total of 67 binders of 10 volumes per 
binder. All for $99. Local pickup only. 
John Okolowicz, Ambler, PA 19002. 
(215) 542-1597 or email: 
john@grillecloth.com. 

For Sale: 136 issues of Service 
magazines ( 1932-1942) on DVDs. 
They contain a wealth of information 
for collectors, repairmen, and histor-
ians: $59.95. Radio Retailing 
magazines on DVDs. Awesome 
resource for collectors. See the original 
ads for the radios in your collection 
and more. 175 issues spanning 17 
years ( 1929-1945): $59.95. Complete 
1929-1930 National Radio Institute 
home study course with menu, $ 19.95. 
Or, same as above, but 2 courses on 
one disk plus extras: $29.95. Ghirardi's 
Radio Troubleshooter's Handbook 
(1943): $17.95 Mallory Encyclopedia, 
Fifth Edition ( 1946): $12.95 Rider's 
Automatic Record Changers and 
Recorders ( 1941): $11.95. More 
coming soon! For details, see 
http://www.renovatedradios.com. 

For Sale: Late 1940s Crosley multi-
band radio/phonograph console. 
Beautiful cabinet and impressive dial. 
Digital photos available. $50 or best 
offer. Ted Raitch, 12905 Black Oak 
Drive, Laurel, MD 20708, (301) 498-
0725, email: traitch@attnet. 

For Sale: Buying and selling the 
world's greatest colorful plastic radios. 
Catalin, plaskon, Lucite, polystyrene. 
deco sets of the 30s and 40s. Retro sets 
of the 50s. Early transistor sets. 
Addison, Detrola, Emerson, Fada, 
Motorola, Realtone, Regency, Sony, 
etc. All at RadioActivity 2006 Flea 
Market, June 9, 10. New sets put out 
throughout the meet by Time Out of 
Mind Radio. Be there. Look for the 
VW van. Stop by and say hi. Wanted: 
Best prices anywhere paid for your 
exceptional quality sets. Also buying 
all tube hi-fi/stereo, unbuilt NIB 
Heathkits, Knight Kits, EICO Kits, 
mint National communications 
receivers, rare and mint Hallicrafters, 
H.H. Scott tube audio, Globe Electric 
battery sets. We place auction bids on 
commission. We sell radio collector 
books. We liquidate estates and 
collections. We are experienced estate 
appraisers. Our reputation is 
everything. Satisfaction always 
guaranteed. Time Out of Mind Radio. 
Paul Farmer, PO Box 352, 
Washington, VA 22747-0352; (540) 
987-8759; oldradiotime@hotmail.com. 

For Sale - Book: Dr Mahlon Loomis 
experimented with and demonstrated 
wireless in 1864 in northern Virginia 
by sending radio signals 18 miles 
using 400-foot vertical wire antennas, 
and keying the antenna to ground 
using the natural electric field of the 
earth. The book, Mahlon Loomis, 
Inventor of Radio, by Thomas Appleby 

(copyright 1967, 188 pages) 
describes his work and the file at the 
Library of Congress. Available for 
$25 plus $5 S&H in the U.S. or $ 10 
S&H foreign. Svanholm Research 
Laboratories (Loomis Scientific 
Research Foundation), P.O. Box 81, 
Washington, DC 20044. Read http:// 
n3rf.home.netcom.com. 

Help Wanted: Need quality/qualified 
radio repairman to effect repairs on 
my 1937 E. H. Scott pointer dial 
Philharmonic. The radio is currently 
not working. Contact: Kent Martin 
(410) 796-1953 (Baltimore area) to 
discuss. 

Note: At the April MAARC auction 
someone bought an Elmac Model 
PMR 6A receiver with power 
supplies. I found the manual for it. 
Contact me if you were the buyer. 
Brian Belanger (see p. 2). 

Service Data Available! 

Photocopy packages are 
available for most radio and TV 
sets Phone or email inquiries to 
R&T Museum librarian Brian 
Belanger (page 2), who will 
check availability. Radio 
service data: $3 for the first 
model and $2 for each 
subsequent model in same 
order. TV service data: depends 
on number of pages. Maryland 
residents add 5% sales tax 
Make checks payable to 
"Radio History Society." 
Order from: 

Librarian 
Radio-Television Museum 
2608 Mitchellville Road 
Bowie, MD 20716 

Radio Age • June 2006 Attend RadioActivity 2006, June 9 - 10 page 15 



tAA ilaur Ceten*vrf 
Fri.-Sat. June 9-10 

Sun, June 18 

Sun., July 16 

RadioActivity 2006, at the Sheraton College Park Hotel, 
Beltsville, MD. (See April and May Radio Age for 
details.) 

Frederick Hamfest, Frederick MD Fairgrounds, E. 
Patrick Street. 

MAARC meeting at the Davidsonville Family Recreation 
Center, Davidsonville, MD, tailgating at 11:30 a.m., 
meeting at 1:30 p.m. (See P. 2 map for directions.) 

Sun., July 23 BRATS Hamfest, Howard County Fairgrounds. 

Sun., Aug. 6 Berryville Hamfest, Clarke County Ruritan Fairgrounds. 

Sun. Aug. 13 Carroll Cty. Hamfest, Westminster, MD AG Center. 

Sun., August 20 MAARC meeting at the Davidsonville Family Recreation 
Center, Davidsonville, MD, tailgating at 11:30 a.m., 
meeting at 1:30 p.m. (See P. 2 map for directions.) 

9 - 10 Sept. FARFEST, Gaithersburg, MD Fairgrounds. 

Sun., Sept. 17 MAARC meeting at the Davidsonville Family Recreation 
Center, Davidsonville, MD, tailgating at 11:30 a.m., 
meeting at 1:30 p.m. (See P. 2 map for directions.) 

MAARC's meeting place for September and beyond is uncertain at this time. 
Watch this column in future issues for announcements. 

Mid-Atlantic Antique Radio Club 

do Paul R. Farmer 
P.O. Box 352 

Washington, VA 22747-0352 
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