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The RCA Dynamic Demonstrators—Part 1 

By Ira Wexler 
 

This is part one of a two-part article. In this part I introduce Dynamic Demonstrators, and describe the reasons 
for my interest in them. In addition, I’ll present my restoration story of the RCA Dynamic Demonstrator III. Part 
two will describe the variety of other Dynamic Demonstrators, and their role in training radio technicians, 
especially at the onset of World War II. 

I n many hobbies involving 
collectible artifacts, there is 

an aspect of the hobby known 
as ‘go-withs.’ These are rela-
ted items, books, advertising, 
or other literature that can be 
collected to augment, and dis-
play with, the main collect-
ible. As an example, I also 
collect and restore electro-
mechanical pinball machines.  
The main object, of course, is 
the pinball machine itself, but 
examples of go-withs in that 
hobby could be advertising 
flyers and posters, arcade 
signs, change machines, trade 
magazines, and repurposed 
artifacts (e.g., a framed back-
glass, or a coffee table made 
from a playfield). Similarly, in 
the hobby of collecting glass 
insulators, the go-withs would 

(Continued on page 3) Figure 1. The RCA Dynamic Demonstrator III. 
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A BOUT 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 $24 per 
year in the US, $36 in Canada, and $60 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 Age’s 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 free on the Members-Only section of the 
MAARC website (www.maarc.org). 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC format, 
preferably via email or on a CD or flash drive, in MS Word, Word 
Perfect, Wordpad, or RTF 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. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on p. 16 for details. 

The entire contents of this publication are copyright ©2015 Mid-Atlantic 
Antique Radio Club, unless specifically marked otherwise on each article. 
Generally, all articles in Radio Age may be reprinted, provided specific 
permission is first obtained from a Radio Age editor (and the copyright 
holder, if not Radio Age) and full credit is given. 
 

Editor this issue: Brian Belanger 
Design and production: Brian Belanger.  Proofing: Ted Hannah 

MAARC Board of Directors 

Mid- 
 Atlantic 
  Antique 
   Radio 
    Club 

Map — Davidsonville Family 
Recreation Center (not to scale) 

Officers 

President 
Eric Stenberg 
8700 McNair Drive 
Alexandria, VA 22309-4031 
703-780-7391 
cx301a@aol.com 
 
Vice President 
Joe Colick 
9317 Pine View Lane 
Clinton, MD 20735-3245 
301-868-5519 
jfcolick@verizon.net 
 
Treasurer 
Rod Matzko 
3 Coloma Court 
Sterling, VA 20164-5507 
703-406-2713 
r2wb@comcast.net 
 
Radio Age Co-Editors 
Ed Lyon 
11301 Woodland Way 
Myersville, MD 21773-9133 
301-293-1773 
lyon@fred.net 
 
Brian Belanger 
115 Grand Champion Drive 
Rockville, MD 20850-5608 
301-258-0708 
radiobelanger@comcast.net 
 
Domi Sanchez (also, Auctions) 
902 Orange Drive 
Silver Spring, MD 20901-1004 
301-681-3979 
radiodome@verizon.net 
 
Membership and Tube Sales 
Steve McAllister  
3903 Norwalk Place 
Bowie, MD 20716-1047 
301-249-1496 
mcallister3903@comcast.net 

Co-Webmasters for 
www.maarc.org  
Carlos Lazarini 
kadulazarini@gmail.com 
and David Rossetti (see below) 
 

Directors 

John Begg (Meeting Cleanup) 
301-649-4663 
jbegg@jbegg.com 
 
John Foote 
703-724-1247 
kfj20147@gmail.com 
 
Mike Kendall 
703-266-3499 
mksk1@hotmail.com 
 
Chris Kocsis (Capacitor Sales) 
703-913-9143 
chrisk33@cox.net 
 
Joe Meagher 
410-451-9008 
telegraph.office@verizon.net 
 
Bruce Pellicot 
410-461-7441 
brucepellicot.md@netzero.net 
 
David Rossetti 
410-279-0226 
drossetti@comcast.net 
 



Radio Age  December 2015 Attend RadioActivity 2016, June 23-25          page 3 

 

In This Issue 
The RCA Dynamic Demonstrator –Part 1 

   by Ira Wexler ................................................... 1 

Out of the Darkness, Into the Light by 

   Bob Schmitz .................................................... 7 

Student Radio at Cornell College (Material from 

Glenn Hartong............................................ 12 

Philco’s Beam of Light Tone Arm by 

   Brian Belanger ............................................... 13 

Classified Ads ................................................... 15 

MAARC Your Calendar!.................................... 16 

these two circuits is much the same; the sixth 
transistor is needed to complete the push-pull section 
of the final audio stage. 
 
In the lab sessions, each student received and assem-
bled the same radio in a smaller version of the class-
room demonstrator. I considered this a really cool 
piece of equipment. It facilitated the teaching and 
understanding of the function of each component in 
the circuit, and allowed the instructor or student to 
observe and measure the effects of altering the com-
ponent values or simulating faults. When I became 
interested in antique radios, I began a search for it or a 
similar one. With the onset of the Internet and eBay, it 
didn’t take long to find one. As I was searching, I 
came across several versions of the RCA Dynamic 

include telephone pole cross-arms and mounting pins, 
tie wires, telegraph keys, telephone memorabilia, and 
related literature. 
 
In antique radio collecting, the same paradigm exists 
as well. Typical go-withs could be old test equipment, 
advertising items (literature, signs, clocks), store 
displays, radio show premiums, and many more. 
 
The RCA Dynamic Demonstrator III shown in Fig. 1 
on the previous page certainly fits into this category.  
In addition, since it also is an antique radio, it also can 
be thought of as a primary collectible. 
 
I define ‘dynamic demonstrator’ as a device that uses 
an active, working model of a piece of equipment to 
demonstrate, train, or teach the related operating 
principles and troubleshooting techniques of that 
device. To facilitate the learning process, in most cases 
the demonstrator is constructed so that both the 
circuitry and components are readily visible and 
accessible. The term ‘dynamic demonstrator’ is not 
unique to RCA; a number of other manufacturers use, 
or have used the same term to describe their similar 
products. However, in my opinion, RCA did the best 
job with these devices in the early years. 
 
RCA made five radio demonstrators of which I am 
aware. In chronological order, they are: a 12-tube, 
three-band radio; next, the Dynamic Demonstrator II, 
a single-band 5-tube radio, the Dynamic Demonstrator 
III, a slightly improved version of the II, with the 
addition of a 6E5 eye tube, an AM/FM radio, and a 6-
transistor radio. In addition, 
there were at least two ver-
sions of a television demon-
strator, and a VOM as well. 
 
The demonstrator in this article 
is the Dynamic Demonstrator 
III, an All-American Five 
(AA5) radio with the tube line- 
up 6SA7, 6SK7, 6SQ7, 6K6, 
and 5Y3. In addition, a 6E5 
magic eye tube is in the AVC 
circuit. This particular demon-
strator is 41” long, and 29” 
high. 
 
My first exposure to this type 
of teaching device was in a 
college laboratory that had an 
EICO RA-6D demonstrator 
(Fig. 2). As you can see, this 
was a transistor radio, some-
times referred to as the AJ6 
(All-Japanese 6), just as its 
tube counterpart is called the 
AA5. The functionality of 

Figure 2. The EICO RA-6D “Visu-tronic Demonstrator featured a six-
transistor radio. 
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Demonstrators, and found that RCA had produced a 
number of units with tubes instead of transistors. 
Those were even more desirable to me, not only 
because they were vintage tube radios, but also 
because there was more functionality in the design as 
a teaching tool than in the Eico unit. 
 
Examining Fig. 1, you’ll notice that the component 
functions are called out, and there are numerous test 
points to facilitate test equipment probes. In addition, 
there are a number of pluggable jumpers that can be 
used to demonstrate what happens if a particular 
component or circuit section is taken out of opera-
tion. For example, it’s easy to see what happens if the 
cathode bypass capacitor is removed from the final 
audio amplifier circuit. That would cause an out-of-
phase signal (negative feedback—no longer bypassed 
to ground by the capacitor) to be developed across 
the cathode resistor, which would lower the audio 
gain of the amplifier. Although the RCA demon-
strators were supplied with manuals, I haven’t been 
able to obtain one, so I’m guessing this might have 
been one of the experiments, or teaching procedures. 
 
After I discovered the tube-based versions, I decided 
to see whether I could find one for sale, knowing it 
would be fun to restore it as well. I didn’t find one in 
any of the antique radio classified venues, so I turned 
to eBay. Shortly, a non-working  RCA Dynamic 
Demonstrator II popped up, with a starting bid of 
$9.99. (The II model is similar to the one in Fig. 1, 
but without the 6E5.) Gee, that sounded great! I 
didn’t think anyone else would be seriously 
interested, which would keep the price down. On 
eBay, I usually wait until a few minutes before the 
end of the auction to place a bid. Near the end, 
though, it turned out there were two bidders who 
clearly wanted this piece badly. The final selling 
price was $1125, not including $150 shipping. This 
was more than I wanted to spend, so I resumed my 
search. 
 
I tried a broader Google search, and finally came 
across a website called nostalgiccollectibles.com. 
The site is run by Jay Daveler, one of the  founders 
and a founding president of the Delaware Valley 
Historic Radio Club. He has wonderful items for sale 
on his website, and I found a Dynamic Demonstrator 
III that I obtained at a reasonable price. 
 
Jay is located in Lansdale, PA, about an hour south of 
Kutztown. If you visit his website, in addition to the 
equipment listed, be sure to visit his virtual museum 
of both antique broadcast and amateur radios. It’s on 
the ‘About Our Store’ tab on his website. It’s worth a 
physical visit if you’re in the area. Make sure you 
first arrange an appointment  with Jay, though. Jay 
indicated he is seriously thinking about selling the 
contents of his museum, which is another good 

reason to pay him a visit. (He asked me to mention 
this in this article.) 
 
While I was there, Jay had turned the unit on, 
thinking it might still be working, which turned out 
not to be the case—nothing but a low hum and some 
crackles from the tuning capacitor. 
 
I loaded the demonstrator in my car and drove back 
to Baltimore. 
 
The Restoration 
 
The recapping process and replacement of faulty 
components now required that I make a decision. 
Almost all the components are mounted in front, and 
are clearly visible. I wanted to preserve the original 
look, with the original components still in place and 
visible. However, to make the radio functional, I 
would have to replace many of the older capacitors 
and resistors with new up-to-date components. So 
rather than remove and replace the originals (or stuff 
them with new components,) I decided to leave 
everything in place physically, but remove them 
from the circuit electrically. I installed updated 
replacement components on the back side where 
they couldn’t be seen. 
 
The paper capacitors appeared to be the original 
ones, so I chose to replace all of them. However, 
because the originals would still be in view, I 
decided to clean them (they were dirty and covered 
with wax). I clipped or unsoldered the leads from the 
back, and removed them. On the back side, I 
replaced them with appropriate film capacitors. I 
found that the best way to remove the built-up wax 
and clean the old capacitors was to heat them with 
an alcohol lamp, and then wipe them with a rag.  
That worked well. When I reinstalled them on the 
panel, I just bent the leads back on the reverse side 
to hold them in place. 
 
The three-section ‘can-type’ electrolytic filter cap-
acitor looked almost new, and Jay had mentioned it 
was recently replaced. I thought I should check it out 
before replacing it. I powered the demonstrator up, 
and took a look at the B+ line with a scope. It was 
clean with minimal AC ripple, so I left the capacitor 
alone. 
 
I replaced two ‘domino’ mica capacitors with similar 
ones, only because the marking dots on the replace-
ments were more sharply defined and brighter in 
color—again for the aesthetics. 
 
The tuning capacitor was really greasy and dusty. I 
removed it, temporarily took out the mica wafers 
from the trimmers, and let it soak in an ultrasonic 
cleaner for a while, which did the trick. The dial 

http://www.nostalgiccollectibles.com
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plate, which was glued to the tuning capacitor was 
torn, faded and discolored. Since it was a simple 
design, I decided to make another. I created the 
graphics (or at least an approximation of them) in 
Microsoft Word, and printed it on card stock. See 
Figs. 3 and 4 below for ‘before’ and ‘after’ photos. 
 
Out-of-spec resistors were replaced with equivalent 
carbon composition resistors from my stockpile. A 
few resistors also had bands with faded colors, and a 
couple just looked mottled and cruddy. I replaced 
those as well, for the aesthetics. 
 
The next decision involved the original loop antenna. 
It consisted of two sections, the loop itself, and 
another coil coupled to it. The condition of the 
antenna was fair, but a bigger concern was the badly 
worn paint and lettering in that area. I didn’t think I 
had the skills to restore it, so rather than make a 
bigger mess, I removed the loop antenna, and 
replaced it with a larger loop antenna from another 
table radio. This covered up the worn and discolored 
areas, and even though it was a single loop, it still 
worked fine. (See Figs. 5 and 6 above.) 
 
My remaining concern was the wooden base and the 
painted areas. Several places had flaked-off paint, 
and other areas were stained. For the cleaning, I used 
a Magic Eraser (from Mr. Clean), which worked 
well, and didn’t damage the existing paint. I didn’t 
try anything stronger for fear of removing the paint. 
 
To touch up the areas with flaking paint, I purchased 
a set of latex paints (16 different colors) from a fabric 
store. By judicious mixing and experimentation, I 
was able to come close to the colors on the demon-

strator. The green area in the upper right had larger 
areas that needed touching up. I took the demon-
strator to a Sherwin Williams paint store, and had 
them match the color with their computer-inter-
faced photometric system. The match was ideal. As 

an aside, while the demonstra-
tor was in full view of the color 
tech, the store manager and 
three customers who walked in 
could not have helped but see 
it, yet not one person paid it the 
slightest bit of attention and no 
one asked what it was. I 
thought that was pretty odd. 
Conversely, they might have 
thought the same of me. 
 
As a final touch, I replaced the 
metal 6SK7 and 6SQ7 with the 
glass GT versions, once again, 
for the aesthetics. I decided to 
leave the 6SA7 (oscillator/
mixer) as the metal version, 
due to the different pinouts (in 
the metal version, the cathode 
and last grid are connected to 
pins 6 and 1, respectively; in 

Figure 3 and Figure 4. The original 
discolored dial (left) and the replace-
ment I made (right). 

Figures 5 and 6. The original loop antenna (top) and 
the new replacement (bottom). 
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the glass version they are tied internally together at 
pin 6, and pin 1 is a No Connection.) The existing 
6E5 eye tube was a little weak, so I replaced it. 
 
Once all this was done, I powered up the unit, and 
was able to pick up a few stations. I aligned the radio 
by ear and eye, just peaking the IF transformer coils 
for the maximum volume and watching the eye tube 
for maximum closure.  
 
I played around with the jumpers on the front panel, 
and everything worked as I would have expected, i.e., 
the effects of disconnecting and reconnecting the 
jumpers at various points in the radio. On the back 
side there were two knife switches, which I surmised 
were there for an instructor to simulate other faults. 
The first switch, when closed, introduced a cathode to 
filament short in the 6SK7 IF amplifier, which added 
a 60-Hz ‘vibrato’ to the output audio. The other 
switch introduced a 470K-ohm resistor across the AF 
coupling capacitor, to simulate a leaky capacitor. This 
altered the grid bias of the 6K6 audio amplifier, and 
distorted the audio, which was more noticeable, of 
course, at higher volumes, and brought back 
memories of plotting sine waves and load lines on 
tube characteristic curves. 
 
During my search for information regarding this 
particular RCA Dynamic Demonstrator, it quickly 
became apparent to me that RCA wasn’t the only 
demonstrator supplier. I was surprised at how many 
other manufacturers also offered them, in different 
configurations. Part II of this article will go into the 
details of those, as well as their place in training 
radio/TV technicians through the years. Stay tuned!■ 

(Continued from page 5) 

 

Service Data Available! 
 

The National Capital Radio & Television 
Museum Library contains a huge collection 
of service data. (MAARC’s extensive library 
was merged with the Museum library.) 
Photocopy packages are available for most 
US and Canadian radios and TV sets. 
Photocopies of manuals for many models of 
test equipment and other gear (Heathkit, 
EICO, RCA, etc.) can  also be had, as well as 
copies of articles from magazines such as 
QST, Radio News, Popular Electronics, and 
many others. It is best to phone or email 
inquiries to the museum librarian, 
bbelanger@ncrtv.org, 301-258-0708, who 
will check the availability of the data for 
your set(s) before you order.  

Pictures from MAARC’s 2015 Fallfest 

This beautiful RCA 
console was from Glenn 
Hartong’s collection. ► 

◄ Geoff Shearer 
offered some 
outstanding radios in 
the flea market, 
including a Zenith 
Walton set, a Trans-
Oceanic, an Emerson 
Catalin, and a Charlie 
McCarthy radio. 

The Davidsonville Boy Scout troop provided coffee 
and juice, breakfast items, hamburgers, hot dogs, 
and drinks to the hungry flea marketers. 
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Sr., Radiola Senior, Radiola RS, Radiola RA/DA and 
Radiola III already in my collection. The line of 
Aeriola Sr./Radiola Senior radios marketed by 
Westinghouse and RCA is described at length and 
beautifully pictured in Eric Wenass’ book, “Radiola – 
The Golden Age of RCA.”1 

My first-model Aeriola Sr. described in this article has 
a black-painted, wooden top panel with dial faces that 
apparently had screen-printed markings on silvered 
brass discs, which were screwed to the wooden panel. 
Later Aeriola Sr.’s and all Radiola Seniors had a black 
Bakelite panel with molded-in dial faces and engraved, 
white-filled markings. When my Aeriola Sr. first 
arrived, I immediately determined that it would be a 
restoration project: the cedar wood case (later Aeriola 
Sr.’s and Radiola Seniors cases were mahogany) was 
almost devoid of finish, the top of the lid had several 
dark blotchy stains, the hinges and latch holding the lid 
to the bottom were rusty, and to add insult to injury, the 
entire cabinet was threatening to come apart at its glue 
joints as can be seen in the photo below. 

Inside, the three silvered dial faces were either 
tarnished black or had most of their plating and 
markings missing; the paint on the wooden panel was 
flaking and peeling off, and the other metal hardware 
items (binding posts, tuning dial pointer, tube hole 
escutcheon, wood screws) were either dull or rusty. 
The photo above shows the condition of the panel. 

Out of the Darkness and Into the Light: 
Restoring a Westinghouse Aeriola Sr. 

By Bob Schmitz 

The restored Aeriola Senior. 

S everal manufacturers of radios in the early broad-
cast era (circa 1921/1922), when radio technol-

ogy began transitioning from experimental to con-
sumer status, produced sets that are nearly laboratory-
grade in terms of materials, workmanship, and overall 
quality. Among these are companies like Atwater 
Kent, Federal, and Westinghouse. Today, their radios 
not only represent an historical change in the tech-
nology of mass communications but are particularly 
appealing to this collector’s eye. In 2000 I purchased 
an example of a radio from this period, a Westing-
house Aeriola Sr., a complement to the RCA Aeriola 

The cabinet—as purchased. 
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The techniques for a typical cosmetic restoration 
should be fairly well known to collectors who have 
restored a few radios or attended a restoration work-
shop at a MAARC Radioactivity event. Everyone has 
his or her particular preferences anyway, so I won’t 
bore you with additional details here. As I indicated 
earlier, however, the aspect of this restoration project 
that had me stymied for so long was how restore the 
three dial faces (tuning, rheostat, tickler).  Since this is 
not a common problem, you may find the following 
discussion worthwhile should you encounter it. The 
close-up of the tuning dial below shows what I was up 
against. 

The strategy I came up with to deal with the degraded 
dial faces was to first clean all three down to bare 
metal and then spray paint them silver. While certainly 
feasible, having them re-silvered would not in my 
opinion have been cost-effective or worth the wait. To 
replace the markings, I would need to replicate the 
original markings with decals and apply them over the 

Of course, there was no WD-11 tube included, either. 
The only good news was that everything under the 
panel (the “works”) looked fine. Fortunately, this radio 
uses no iron-core transformers that could have gone 
bad, and I had no intention of making the radio 
operational, anyway. 

Because the Aeriola Sr. was in such a “barn find” state, 
I consigned it to one of my “when I get around to it 
someday” shelves in my basement. Over the years I 
continued to think about restoring the radio, but the 
issue of the tarnished/worn-off plating and missing 
markings on the dial faces was a real put-off. How-
ever, fifteen years after purchasing the Aeriola Sr. and 
sidelining it for a rainy day, I finally settled on a 
strategy for dealing with the dial faces and worked up 
the gumption to tackle the restoration. 

While somewhat tedious and time consuming, restor-
ing the Aeriola Sr.’s small, cube-shaped wooden 
cabinet and panel was the type of job I had performed 
on other restoration projects in the past. After 
removing/tagging/bagging all the cabinet hardware, I 
stripped, re-glued, sanded, stained, and lacquered the 
cedar cabinet. I similarly removed the dials, knobs, 
binding posts and the guts of the radio from the 
wooden faceplate, sanded it flat and smooth, and used 
several coats of black lacquer, sanding between coats, 
to build up a somewhat “piano-like” surface.  
 
Because the cabinet hinges, latch, and tuning dial 
pointer were somewhat rusty, I immersed them over-
night in Evapo-RustTM, a non-toxic, biodegradable 
solution that works really well and will not damage 
good metal.2 The binding post nuts were nickel-plated, 
so making them look good again was a matter of a 
tooth brush, polishing cloth, and MAAS (91405) metal 
polish.3 The various rusty wood screws I simply 
polished off with a small wire wheel chucked in my 
Foredom-like, flex-cable, rotary tool. 

The as-received condition of the panel.. 

The tuning dial as received. 

silver paint; no one I know of sells such decals. I did, 
however, have on hand the material with which to 
make decals, having done an unrelated project several 
years ago involving personalizing a desk plaque for 
my wife. 

The stock I had on hand is called water-slide decal 
paper,4 and comes in 8-1/2” x 11” size. It’s essentially 
a very thin top sheet of clear plastic sandwiched to a 
substrate of smooth-finish paper, with water-soluble 
glue as the bonding agent. The plastic layer can be 
printed on with an inkjet printer. When immersed in 
water for about a minute, the paper soaks through, the 
glue softens, and the plastic layer can be slid off the 
substrate onto the target material which, in my case, 
would be the newly painted dial plates. 
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Once dry, the gluey bottom surface causes the decal to 
adhere permanently to the target material unless gotten 
wet again. The image printed on the thin, clear plastic 
decal will essentially be transferred to the target 
because, once applied, the clear plastic visually disap-
pears. (Any kid who has ever built a model airplane, 
train, or car kit will know exactly how the decal 
application process works.) 

Strategy in hand, I cleaned the dial face discs down to 
bare metal, sprayed on a coat of metal primer, wet-
sanded the primer coat, and then sprayed a coat of 
chrome silver paint over the primer. The “new” dial 
face discs may not have looked actually silvered close 
up, but they were “good enough,” and the time, effort, 
and cost were minimal. 

I next turned to making the decals. From examining 
what was left of my original dial faces before I cleaned 
them down to bare metal, and comparing them to my 
Bakelite-paneled Aeriola Sr. and Radiola Senior radios, 
I knew that the dial markings on all three were 
identical, including the type fonts and radial dial scale 
graduations. Unfortunately, I couldn’t just copy the 
engraved-and-filled dial markings from those sets onto 
decal stock, even by inverting (white to black, black to 
white) a photographic image of them. The engraving 
on the two Bakelite panels was not white enough and 
the Bakelite wasn’t black enough. Starting from scratch 
was my only option. 

There were two issues at this point. One, I didn’t have 
a computer graphics package that could arrange text on 
a semicircle, and being able to do so would be essential 
for my new dials. Second, the “Westinghouse Electric 
& Mfg. Co.” label on the main tuning dial was done in 
a unique, unavailable type font. I solved the first issue 
by researching, downloading, installing, and learning 
(just enough) to successfully use a graphics package 
called Inkscape.5 This package does allow one to attach 
text to an arc, although doing so is tricky for a new 
user, at least for such an old dog as I. I used this feature 
to create the dial scale numbering and all of the curved 
text on the decals. 

The original font used for all but the “Westinghouse 
Electric & Mfg. Co.” label on the tuning dial was very 
close to a font I already had installed. 

What I could not easily make Inkscape do, however, 
was create the radial tuning graduation markings, of 
which there are 51 on both the main tuning and tickler 
dials. I began by creating a “fan” of 51 lines radiating 
from what would become the center of the tuning dial 
decal. I started with one, thin horizontal line, which I 
copied and rotated by 3.6 (180/50) degrees and 
positioned it such that it touched the original at one 
end. I then copied and pasted these two lines, rotated 

the copy 5.4 degrees, and located their intersection 
over at the intersection of the first two lines. Then I 
copied and pasted all four lines, rotated the copy 9.0 
degrees, and again located their intersection over that 
of the four lines from which I had copied them. I 
continued this copy, paste, rotate, and position process 
until I had the full 180-degree tuning scale covered (I 
just deleted the extras). After completing the fan, I 
generated a 360-degree arc (i.e., a circle) and 
positioned it so its center was congruent with the 
intersection of the lines of the fan. I set the radius of 
the arc the same as the inner radius of the actual dial 
scale markings as measured by a digital caliper on the 
tuning dial of my Bakelite RCA Aeriola Sr. tuning dial.  
This grouped fan of lines and concentric circle would 
become the template on which I would accurately 
position the actual dial scale markings. 

I next made one major (long) and one minor (short) 
horizontal line the length of the respective graduation 
lines on the Bakelite dial. Using the same procedure as 
with the “fan,” I copied, pasted, rotated and positioned 
the major and minor makings on the template until I 
had a full set. I then deleted the template, leaving only 
my desired radial dial scale. Luckily, the tickler dial 
scale, including the numbering around the major scale 
markings, was simply a smaller version of the tuning 
dial, so creating that dial was simply an exercise in 
resizing! 

Reproducing the “Westinghouse Electric & Mfg. Co.” 
label on the main tuning dial was another challenge.  
I’d have liked to have copied that bit from a print ad in 
an old magazine or from a book, but I couldn’t find 
anything in my ephemera or book collection to help.  
Instead, I took a close-up photograph of the white-on-
black tuning dial of my Bakelite-paneled Aeriola Sr., 
uploaded it to my computer, and, using Adobe 
Photoshop Elements 9, inverted the image color so the 
black (well, dark grey) dial became a (sort of) white 
background to the now black (dark grey) text of the 
manufacturer’s name. I then cropped and enlarged the 
image many, many times. Using the Photoshop 
Elements 9 “paint” tool, I painstakingly cleaned up the 
text to make it truly black and likewise touched up the 
background to make it all white. (The background 
would end up as clear areas on my decals.) I saved the 
cleaned-up image as a “.png” file so I could resize it as 
required when I next imported it into my Inkscape dial 
“project” to insert into the tuning dial graphic. The 
three figures below show the Bakelite dial, the cropped 
and enlarged Westinghouse label, and the cleaned up 
and inverted version. 

With the Westinghouse label image in Inkscape, it was 
pretty much a matter of using a dial caliper on the 
Bakelite Aeriola Sr. dial and Inkscape’s built-in 
measuring tool to properly size and position the image 
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on the tuning dial layout. I then grouped all of the 
elements of the tuning dial layout to make a single 
object I could move around and position with the 
tickler and rheostat dial objects on the final, printable 
project. The final product is shown in the illustration  
at the top of the next column. 

It turned out I could fit three sets of three dials onto 
one sheet of 8-1/2” X 11” decal stock, so I copied one 
set and pasted it twice, then positioned the three sets so 
they would fit nicely onto the printout. I printed the 
decals using my Canon Pro-100 inkjet printer with the 
paper type set to “Photo Paper Pro Platinum.” After 
printing, I sprayed the top surface of the decal sheet 

applied one more coat of Krylon over the completed 
dial plates to help ensure that the decals wouldn’t be 
tempted to separate around their edges from the 
painted metal plates. 

with clear, matte Krylon as a fixative to ensure the 
printing would not rub off.  (I have provided the 
editors of MAARC’s Radio Age with a copy of the 
decal print file; please contact one of them if you 
need it.) 

As it turned out, applying the decals to the painted 
dial disks was simple, even anticlimactic. I had only 
to squeegee out a few bubbles entrapped under the 
decal surface with a wet finger. After waiting 
overnight to be sure the decals were thoroughly dry, I 

The new Aeriola Sr. dial decal set. 

The restored Aeriola Sr. panel. 

The cabinet restoration also turned out well. 
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Radio Age Bonus Offer! 
One Month FREE for Early Renewal! 

 

If you renew your MAARC membership before the 
month shown on your mailing label (your expiration 

month), you will receive an extra month of 
Radio Age! 

 

13 issues for the price of 12, 
or 26 issues for the price of 25, etc. 

 

Check your mailing label and renew early— 
don’t miss out! (Renewal notices are mailed 

30 days before your renewal month.) 

All in all, the restored dials on my Aeriola Sr. turned 
out better than I had expected as the figure below 
shows. 

Taken together with the restoration of the other 
cosmetics like the cedar wood cabinet, and tacking in 
the lid of the case a reproduction instruction card that I 
obtained from RadiolaGuy.com,6 the overall effect is of 
a new or nearly new radio. I was able to find the 
correct (dud) tipped WD-11 in my tube stock to put in 
the set as a finishing touch; I guess I had unconsciously 
been saving it for just this project. I may yet put in one 
of my good, WD-11 based, 864 tubes and fire the 
Aeriola Sr. up. There’s no reason it shouldn’t work! 
 
Endnotes 
 
1. Eric P. Wenass, Radiola – The Golden Age of RCA, pp. 
107-113. 

2. Evapo-RustTM, Evapo-Rust Corp., Abilene, TX. Website: 
https://www.evaporust.com/evapo-rust-rust-remover. Sold 
by Home Depot, Harbor Freight, etc. 

3. MAAS Metal Polish, MAAS International Inc., 
Willowbrook, IL. Website: https://www.maasinc.com/. Sold 
by Amazon.com, Target, Crate and Barrel, etc. 

4. Inkjet Water-slide Decal Paper, BEL USA LLC, Medley, 
FL. Website: http://www.decalpaper.com/category-s/2.htm.  
Other companies market similar products, including Testors 
and Lazertran. 

5. Inkscape free and open-source vector graphics software, 
Inkscape Project. Website: https://inkscape.org/en/. 

6. RadiolaGuy.com, C.E. “Sonny” Cutter.  Website:  
www.radiolaguy.com/.  ■ 

Winterfest 2016—January 17 
 
Don’t miss MAARC’s third annual indoor 
January meet at the National Electronics Museum 
(NEM) in Linthicum, MD (near BWI airport). 
NEM members admitted free. Non-member 
admission is $5. MAARC and National Capital 
Radio & Television Museum members who are 
also NEM members can renew their NEM 
memberships at the reduced price of $20 (normal 
price is $25). MAARC and NCRTV members 
who do not currently belong to NEM may join at 
the reduced price at the meet and avoid the 
admission fee. There is a $5 table fee (30- by 72-
inch tables) for vendors. (No flea market selling 
outside.) There will be no pre-registration. Check 
the MAARC website (www.maarc.org) for any 
announcement of a postponement  in case of a 
winter storm. 
 
Coffee and donuts will be available for purchase. 
Lunch is available nearby at McDonalds and 
Quiznos, or bring your own lunch. Nearby Motels 
include Holiday Inn, La Quinta, Country Inn and 
Suites, Hilton, and Marriott. 
 
Location and Directions: Intersection of West 
Nursery Road and Elm Road, 1745 West Nursery 
Road. Take I-195 east from the Baltimore-
Washington Parkway (MD 295). Exit east on MD 
170, and at the first light, turn left on Elm Road. 
Then take an immediate left on Elkridge Landing 
Rd. Turn right on West Nursery Road and look for 
the sign that says BWI Hilton Park and the large 
radar displays in front of the building (on your 
right). Ample free parking at the rear of the 
building. 
 
Schedule: Vendors may enter at 8 a.m. to set up. 
Non-vendors not allowed in the flea market area 
until 9 a.m. You need not be a vendor to consign 
auction items. Auction consignment begins at 10 
a.m. and ends at 11:30 a.m. Auction at Noon. 
Usual MAARC auction rules apply. ■ 

This year’s Fallfest auction contained 
nice Hi-Fi gear, too, such as amplifiers 
by Altec and H.H. Scott.  

https://www.evaporust.com/evapo-rust-rust-remover
https://www.maasinc.com/
http://www.decalpaper.com/category-s/2.htm
https://inkscape.org/en/
http://www.radiolaguy.com
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W e announced in the August Radio Age that Glenn 
Hartong died on June 19. Glenn had been a loyal 

member of MAARC since the club was organized. His 
wife, Gwen, shared with us a letter Glenn had written 
in 1998 about his experiences with college radio 
station KRNL during his years at Cornell College in 
Mt. Vernon, Iowa (class of 1953). His descriptions of 
the station would likely apply to many other college 
radio stations of the period. As memories fade, it is 
important to preserve stories about what college radio 
was like roughly three quarters of a century ago. 
Accordingly, we are publishing excerpts from the letter 
Glenn wrote to KRNL as the station celebrated the 50th 
anniversary of its first broadcast in April 1948. Here 
are some of Glenn’s recollections: 
 
The radio station was sponsored by the Speech Department 
and was located in Armstrong Hall. . . At the time, late 
1940s early 50s, the radio equipment room, which was 
the narrowest room, was separated from the classroom 
studio by a cement block wall with a large glass 
soundproof viewing window. This allowed visual signals to 
be used between the engineer and announcer. 
 
Students were attracted to volunteer for KRNL for a number 
of incentives. The thrill of being able to communicate to the 
student body when not in classes probably was the 
underlying reason. Students interested in journalism and 
communications could get radio experience. Several 
station volunteers liked to broadcast sports, mainly 
football, basketball and wrestling. Speech and Dramatic 

Arts students would need course credits in radio drama. 
Some students were interested in the engineering aspects of 
radio broadcasting and they could get some experience 
operating and maintaining the various electronic 
equipment. Others had record collections that they 
wanted to share with their friends and others. 
Programming would normally be confined between the 
hours of 7 P.M. to 10 P. M. except for special events or 
presentations. Chapel was broadcast every weekday 
morning. Student attendance was mandatory at Chapel 
except for 3 cuts per semester. The Armed Services Radio 
Network provided 1/2 hour entertainment programs on 16-
inch slow-speed discs they sent the station every week. 
Usually these were radio programs from top radio 
entertainers, such as Glenn Miller, Jack Benny, dramas, 
mysteries, etc., recorded originally for the American 
servicemen overseas. The majority of the programming 
did fall to music with the disc jockey talking about things 
to his friends. KRNL also broadcast local live and recorded 
drama programs. 
 
The station equipment for the late 1940s and early 1950s was 
typical for the era. The station transmitter was low 
power (5watts), broadcasting on the AM band at 540 
kilohertz. The station frequency was below the normal AM 
broadcast band of 550 kHz to 1550 KHz. Most table radios 
could tune below 550 kHz so this frequency would not 
interfere with or cause interference to normal broadcast 
service. The FCC would allow this for college campus radio 
stations without a regular license provided the transmitter 
Radio Frequency power was low and was not radiated by 
an antenna. RF was coupled into the utility power lines by 
an indirect method and distributed by a process called ‘wired 
wireless.” The technique used was to run insulated wires 
parallel to power lines on campus. This was tricky so that 
the signal could be received as far as Altoona and Guild 
Halls at the far east reaches of the Cornell Campus. Power 
utility transformers tended to trap the RF signal. 
 
The transmitting equipment was all vacuum tube type, with 
most of it handmade locally. Studio equipment consisted 
of a control console with 6 or 8 inputs and switches and 
attenuators for the various record players, microphones, 
and various wired remote inputs. A VU meter was used 
to control audio levels. A large standup 16-inch phono 
recording and playback turntable was available. 
Recording was done by cutting vinyl discs, which were 
expensive and permanent. By 1950 reel-to-reel tape recorders 
became available, but the tape was paper based and would 
break easily. They were in demand and not always 
available. There were two turntables for playing 78 RPM 

(Continued on page 14) 

Student Radio at Cornell College Circa 1950 
From Documentation from Glenn Hartong 

Station KRNL around 1950. The student at the left 
appears to be operating the “wired wireless” 
control unit. The student at right operates the 
transcription disc turntable. The student in the 
center is probably the announcer. 
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C ompanies that provide us with consumer products 
constantly strive to come up with product features 

to make their products seem superior to the compe-
tition. Philco was no exception. As just one example of 
Philco’s innovativeness, in 1939 the company intro-
duced high-end radios with the Philco “Mystery 
Control,” the first wireless remote control for a home 
radio. It was used in radios such as the Model 39-116 
that visitors can see in operation at the National Capital 
Radio & Television Museum. 
 
Just prior to World War II Philco introduced another 
innovation that was not particularly successful—its 
“Beam of Light” tone arm, or “Light Beam Repro-
ducer.” Thanks to donor Barry Cheslock, the National 
Capital Radio & Television Museum has a 1941 Philco 
radio/phonograph utilizing one of these devices that 
visitors can see demonstrated. It seemed like a clever 
idea at the time, but in practice, it turned out to be not 
such a good idea. 
 
Besides seeking a way to sell more radio/phonographs, 
Philco adopted this new approach in the belief that it 
would provide a wider frequency response. The 
concept was simple: the phonograph needle supported 
on jeweled bearings would be attached to a very small 
lightweight mirror that would vibrate as the needle 
traversed the record grooves. A beam of light from a 
light bulb would reflect off the vibrating mirror onto a 
photocell, thus providing the audio signal. 
 
There were problems to be solved. Had the light bulb 
been powered by 6.3-volt AC, hum would result. 
Philco solved that problem by powering the light bulb 
filament with 6 volts RMS of RF power taken from the 
oscillator. The other challenge was getting the system 
mechanically aligned properly. An adjusting screw 
allowed for tweaking the adjustment. Distortion and a 
weak signal would result unless everything had been 
lined up just right. 
 
Barry Cheslock told me that Philco used a special type 
of argon gas-filled bulb, so if you have one of these 
units with a burned out bulb, your neighborhood 
electronics shop (even if there were such things still 
around today) would likely not have one available. 
 
After WWII Philco reverted to using more conven-
tional pickups in their phonographs, presumably 
because they were cheaper and much less troublesome 
to adjust. If you ever have to adjust one of these, you 
will probably understand why Philco gave up on them 

after a brief run. Here are some hints from a service 
manual of the era: 
1. Installing a new lamp: The bulb can be inserted in 
two positions, 180 degrees apart. Try it both ways and 
use the position that gives the best centering of the spot 
of light on the mirror. 
 
2. Adjusting the width of the light beam: Push the lamp 
socket assembly into its holder until a clear image of 
the lamp filament appears on the photoelectric cell. 
The socket should then be pushed in beyond this point 

The Philco Beam of Light Photoelectric Tone Arm 
By Brian Belanger 

The Philco pickup head for the beam of light 
reproducer. 

The underside of the reproducer. A is the light bulb 
assembly. B is the mirror. C is the photocell. 
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until the rectangular spot of light is 5/32 inch in width. 
Rotate the socket assembly until the spot of light is 
vertical. 
 
3. Positioning the light beam: Turn the adjusting screw 
at the lower left side of the reproducer until the spot is 
half on the cell and half on the metal frame 
surrounding the cell. 
 
4. Adjusting the intensity of the lamp. There is an 
adjustment potentiometer (compensator #117 in the 
diagram) on the rear of the chassis that sets the signal 
level from the photocell. This is set at the factory, but if 
you replace the bulb it probably should be readjusted. 
(After 75 years, a little tweaking might help even if 
you are using the original bulb.) If you hear 
microphonic feedback, that definitely indicates that the 
compensator needs adjustment: 
 
Turn the volume control on full and play a record. 
While the record is playing, adjust potentiometer 117 
so as to eliminate the microphonic feedback. 
 
It is quite possible that the photocell may have given 
up the ghost after so many decades. Today we cannot 
just contact the local Philco distributor to order a new 
one. Lea Barker has written a fine article (Radio Age, 
April 1998, page 8) about how to use a modern solar 
cell to replace the original photocell, and he also 
provides hints on getting everything adjusted properly. 
(Thanks, Lea!) ■ 

and 33-1/3 RPM records. There were only 3 
microphones, two ribbon and one crystal, so care was 
taken and one stayed locked up at the Chapel to be set 
up before Chapel each morning. 
 
KRNL had two remote amplifiers. One was 
permanently installed at the upper Chapel while the 
other was lugged around to either Ash Park, the Old 
Gym, or wherever it was needed for sports 
broadcasting or other events. It must have weighed 50 
pounds. The station tried to maintain its own remote 
wiring but ice storms were a constant problem so 
eventually the telephone lines were used. 
 
I arrived at Cornell in the fall of 1949 about a year 
and a half after the April 17, 1948, initial broadcast. I 
was unaware of how long the station had been 
operating. I volunteered as a freshman to help out 
and became acquainted with Jim Eastman and 
Erwin Thormahlen, his roommate and sidekick, 
both sophomores. Jim Eastman may have been the 
KRNL station lead staff engineer because he knew all 
the ins and outs of the station’s property and 
operations and proceeded to teach me. Alan 
Ingram, a senior in 1949-1950, may have been 
the overall station manager with assistance from 
Esther Armstrong. Esther also helped at the station 
occasionally during the 1950-1951 school year. At 
the end of the 1949-1950 school year, in June 
1950, I applied for partial financial aid for being on 
the staff at KRNL, which I figured was better than 
waiting tables at Bowman Hall. However, the Korean 
War broke out in the summer of 1950 and both Jim 
Eastman and Erwin Thormahlen were in the army 
reserves and had to leave in late September to go 
and serve. I was left with the responsibility in the 
1950-1951 school year of keeping the station on 
the air technically and making sure the signal and 
remote feed lines were working, and studio 
equipment was at the right place, at the right time, 
and working. Vacuum tube equipment would fail 
and needed more maintenance than today. In 
addition, I had to make sure the station was “on 
the air” when volunteers couldn’t or didn't show 
up. Fortunately, as the school year progressed, 
interest increased in KRNL for 1950-51 and it did 
have a good year. Our new faculty sponsor that 
year was Robert Jeffrey, a young and enthusiastic 
speech instructor. He was there until June of 
1953.  
 
In February 1951 Carl Sandburg, the famous 
poet, was to lecture at Cornell. He insisted that 
the lecture should take place in the lower Chapel 

(Continued from page 12) 

(Continued on page 15) 

The filament of the 6-volt bulb (left) is powered by RF 
power taken from the oscillator tube, as shown 
above. The compensator adjusts the filament voltage 
to set the level of output. 

The output of the photocell (left) is fed to the audio 
amplifier via a transformer. The jack is for an external 
audio source.  
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For Sale: BEST OFFER—Stromberg 
Carlson console stereo, AM/FM tuner 
Model SR-445A with Garrard RC 88 
Mark II turntable. Beautiful sound but 
intermittently cuts out due to a 
probable short. Cabinet in nice shape 
with the exception of one corner nick. 
Contact Matt Hall, Arnold, MD, 410-
570-7506, mattarundel@gmail.com 
 
For Sale: New! Reproduction Zenith 
wood knobs. Zenith tone and station 
plastic tabs. Rubber grommets, 
washers, tuner supports, etc., for 
Zenith, Philco, Crosley, RCA and 
others. Rubber feet and chassis/motor 
supports for RCA 45 players, CDs, 
DVDs of early radio courses and radio 
books. Some TV knobs for Pilot and 

Motorola models. Masks for Motorola 
VT71, VT73. Go to 
www.RenovatedRadios.com to see the 
full selection of radio parts I make. 
Don’t do Internet? Call me at (586) 
876-9802 and leave a message. Ed 
Schutz 
 
For Sale: Photocopies of DOD 
publication on tube tester Models I-
177, I-177A, I-177B, and socket 
adapter MX-949/U (the external plug-
in unit for testing transmitting and 
other tubes with sockets not in the I-
177). 20-page 8.5 x 11 document 
contains instructions for these tube 
testers and the adaptor, schematic and 
other info, and test data for many more 
tubes than are listed in the small book 

in the lid. $8 postpaid in U.S.A. All 
proceeds benefit the Museum. Check 
payable to NCRTV Museum--mail to 
NCRTV Museum, PO Box 1809, 
Bowie, MD 20717. Or, order at 
ncrtv.org and pay via Pay Pal. 
 
Tube Radio Repair Classes: The 
National Capital Radio & Television 
Museum will be offering tube radio 
repair classes again this spring, choice 
of evening or weekend sessions. 
Classes are three hours per week for 
ten weeks and cover radio theory as 
well as practical instruction on things 
like soldering and troubleshooting. 
$250 for museum members, includes 
textbook and handout materials. Call 
the museum at 301-390-1020 or email 
to info@ncrtv.org for information. 

 

Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

which at the time was a large area not subdivided as 
it is now. There was only room for 200 people so a 
system of ticket distribution was worked out by the 
college. This left many who wanted to attend out in 
the cold. I decided broadcasting this would be a 
good service for the student body and townspeople 
to listen to the lecture on KRNL. I wired the remote 
line in to the lower level and set up the remote 
amplifier on an extended cable to the floor 
microphone in a way to best pick up the sound and 
still be hidden. When Carl Sandburg showed up, I 
had to go meet him and ask for permission to live 

broadcast his lecture. I was introduced to him by Dr. 
Miron Morrill, Professor of Religion, and when I 
asked permission, I was refused. I tried to explain to 
him that many students were disappointed because 
of the limited seating and this was only a campus 
radio station with limited coverage. He was again 
adamant in his refusal implying that Radio was such 
an inferior medium as not being worthy of his 
consideration. Disappointed and ready to leave, Dr. 
Morrill intervened and, with the right words, got 
Carl Sandburg's consent. Much of Sandburg's 
lecture was musical to the accompaniment of his 
guitar. It all worked out well in the end. ■ 

(Continued from page 14) 

More Fallfest Photos 
 
◄ The auction tables 
were overflowing with 
radios, tubes, ham and 
Hi-Fi gear, and more. 
 
 

Flea market vendors 
filled the parking lot with 
a plethora of treasures 
for sale. ► 

tel:410-570-7506
tel:410-570-7506
mailto:mattarundel@gmail.com
http://www.renovatedradios.com/
mailto:info@ncrtv.org
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MAARC Your Calendar! 
Sun., December 20 MAARC meeting at the Sully Station Community Center, 

Centreville, VA. See map below. Tailgating at 11:30, meeting at 1 
p.m. Display table: Boys’ radios, 2-transistor radios, toy crystal 
sets, etc. Program: eBay selling panel. 

 
Sun., January 17 MAARC Winterfest at the National Electronics Museum, 

Linthicum, MD. Indoor flea market, museum tours, and large 
auction. See p. 11 for details and directions. 

 
Sun., February 21 MAARC meeting at the Davidsonville Family Recreation Center. 

See p. 2 for map and directions. Tailgating at 11:30, meeting at 1 
p.m. Display table and program: Super Show and Tell. 

 
Sun., March 20 MAARC meeting at the Davidsonville Family Recreation Center. 

See p. 2 for map and directions. Tailgating at 11:30, meeting at 1 
p.m. Display table: Radio station memorabilia (coffee mugs, mic 
flags, etc. Program: To be determined. 

 
Sun. April 17 MAARC meeting at the Sully Station 

Community Center, Centreville, VA. 
See map on right. Tailgating at 11:30, 
meeting at 1 p.m. Display table: Set 
analyzers, pre-WWII. Program: To be 
determined. 

 
(To check on upcoming hamfests, go to www.arrl.org and click 

on hamfests.) 
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