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A  while ago I decided to restore the television set I 
had in college, a 17-inch black and white 

Admiral 17DX10 made in 1952 or so. It sat around 
the shop for years because I was, well, intimidated by 
it. I grew up with radio and TV repair, since it was my 
father’s hobby, and I remembered how complicated 
and dangerous these things could be. This set had 
some sentimental value to me and I decided to take a 
fresh look at restoring it. I was inspired by another 
MAARC member, Tom Houghtaling (now deceased), 
who gave a Saturday presentation at RadioActivity a 
few years ago on television repair. 
 
The set was working, as I recall, when I stored it 
away decades ago, and I had every reason to believe 
it would still work (silly me). The cabinet, a brown 
plastic or Bakelite unit, showed no cracks or blem-
ishes and was definitely worth restoring if I could. I 
plugged it in, took a deep breath, and turned it on. 
Something snapped, like a spark, and I nearly pan-
icked. But after a minute or two I got, what seemed at 
the time to be a minor miracle, a relatively bright 
horizontal line. This started what proved to be a rather 
long journey over the course of several months as I 
slowly got it working. 
 

The first thing I noticed when I took the chassis out of 
the case was that, yes, it was complicated. Lots of 
capacitors, and lots of time and expense would be 
required to recap it. It would have to be worth the 

(Continued on page 3) 

TVs Are Radios, Too! 
By Roy Stehlik 

Have you ever tried restoring a television set? It can be rewarding. This article should 
encourage you to give it a try.—Editor 

The Admiral 17DX10 from my college days. Fully 
restored, it now sits on a bench in my basement lab 
awaiting a place of honor upstairs. 



Radio Age  August 2018 Visit MAARC’s web site at www.maarc.org         page 2 

 

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. 
 
We value your privacy. MAARC’s membership directory and 
listing will not be sold or marketed to any other organizations or 
businesses. 
 
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). Hard copies are available 
postpaid for $3.50 from Geoff Shearer 

 
Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in electronic 
format, preferably via email or on a CD or flash drive, in MS Word 
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 ©2018 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: Domi Sanchez 

MAARC Board of Directors 

Mid- 
 Atlantic 
  Antique 
   Radio 
    Club 

Map — Davidsonville Family 
Recreation Center (not to scale) 

Officers 

President 
John Begg (Meeting Cleanup) 
1708 Donald Place 
Silver Spring, MD 20902 
301-649-4663 
jbegg@jbegg.com 
 
Vice President 
David Rossetti 
317 Edgemere Drive 
Annapolis, MD 21403 
410-279-0226 
drossetti@comcast.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 
240-691-6607 
radiodome@verizon.net 
 
Membership Chair 
and Newsletter Back Issues 
Geoff Shearer 
14408 Brookmere Drive 
Centreville, VA20120-4107 
gshearer2@verizon.net 
703-818-2686 

Webmaster for 
www.maarc.org  
Carlos Lazarini 
carlos.lazarini@ 
capeoldradio.com 
   and  
David Rossetti (left) 
 

Directors 

JoAnna Fabro 
240-391-1039 
Joannafab@gmail.com 
 
John Foote 
703-724-1247 
kfj20147@gmail.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 
 
Roy Stehlik 
410-517-0566 
rstehlik@ieee.org 
 
Eric Stenberg 
703-780-7391 
cx301a@aol.com 



Radio Age  August 2018 Attend RadioFallfest 2018 October 21             page 3 

 

In This Issue 
TVs Are Radios, Too! by Roy Stehlik ................. 1 

Hannah Estate Radios ..................................... 10 

Restoreth Thy Relic by Ted Hannah .................11 

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

effort, so I wanted to be sure that the irreplaceable or 
hard-to-find parts (picture tube, horizontal flyback 
transformer, vertical output transformer, vertical 
oscillator transformer, power transformer, deflection 
yokes, etc.) were all good, and that I could rea-
sonably expect the set to be repairable. I did a good 
visual check of the chassis and could not find any 
evidence of burned resistors, bloated electrolytic 
capacitors, or oozing capacitors. From the horizontal 
line I initially saw on the screen I knew that the 
picture tube, horizontal oscillator, horizontal output 
stage, high-voltage flyback transformer, and the 
horizontal deflection yoke were at least partially 
working, if not perfectly (the deflection yokes are 
coils which fit on the neck of the picture tube and 
generate saw-tooth shaped magnetic fields which 
deflect the electron beam into a scanning pattern, or 
raster). 
 
At this point I was encouraged, but not enough to 
launch into a complete recapping job. So I decided 
on a strategy of proceeding incrementally, section by 
section. Starting with the horizontal oscillator and 
horizontal output circuits I would go through the 
various circuits one by one, repairing as I went 
along, at least to the point of working, even if only 
barely. I wanted everything to work, even if poorly, 
before I went any further. I reasoned that this would 
be proof that all the major, irreplaceable, parts were 
good, and that by replacing leaky capacitors and out 
of tolerance resistors, perfect working order would 
be restored. Also, part of my plan was to learn as I 
went along about how the NTSC system worked, 
since this was a perfect hands-on opportunity. (The 
NTSC, or National Television Systems Committee 
established in the late 1930s, was the industry body 
which defined the television system in use in this 
country for nearly 70 years—until digital television, 
or DTV, became the national standard in 2006). I did 
a lot of reading. 
 
The low-voltage power supply was apparently 
working (in TV land, 270 volts is “low” voltage, 
because the term “high voltage” is reserved for the 
10-kV or more anode voltage of the picture tube). 
The picture tube heater was obviously good, but that 
is not enough, because the tube could have low 
emission or it could have insufficient vacuum. I was 
optimistic because the horizontal line was relatively 
bright. So, I pulled out the B&K 470 CRT (cathode 
ray tube, or picture tube) tester I bought at MAARC 
years earlier but had since forgotten about. The 
picture tube tested good. 
 
I spent the next couple of months of my spare time 
following my plan, checking subsystems and 
replacing parts, even if only temporarily, with an eye 

(Continued from page 1) toward an eventual permanent recap. Along the way, 
and not surprisingly, many other failures occurred 
which were diagnosed and fixed. Eventually, 
though, I got a full raster, indicating that most if not 
all of the television set’s circuitry was working, 
albeit not perfectly. Vertical linearity was off 
(scrunched up toward the top or bottom of the 
screen). The voltages in that section indicated that 
the vertical circuitry was not being stressed to the 
point of doing any damage, and that I could 
postpone fixing this problem, hoping of course that 
a full recap would cure it. 
 
The next step was to see if I could get video 
displayed. I connected a VCR to the antenna input, 
but got nothing. So, with the aid of the schematic, I 
found a suitable point, at the right polarity and at 
about the right signal level, to insert composite 
video from the VCR into the video amplifier section 
in hopes that it would synchronize and be displayed 
on the picture tube. Upon doing this, both the 
horizontal and vertical circuits were out of syn-
chronization, and I suspected that the problem was 
in the sync separator circuit. This circuit, as its name 
suggests, separates out the sync pulses from the 
composite video signal and applies them to the 
horizontal and vertical oscillators. After some more 
reading about how that circuit works, and finding 
nothing else to account for the failure, I concluded 
that a coupling capacitor from the video amplifier 
output to the sync separator circuitry was the culprit. 
This was confirmed by removing it and testing it for 
leakage. Upon replacement, complete synchroniza-
tion was achieved. 
 
After replacing a tuner tube, and upon applying a 
channel 3 signal to the antenna terminals, I got a 
picture. It wasn’t perfect, not quite acceptable, but it 
was working, and I was elated. This convinced me 
that the set was completely restorable to perfect 
working order, and so with confidence I ordered 
parts and completely recapped the unit, except for a 
couple of high-voltage electrolytic capacitors which 
tested good and were otherwise hard to find. I 
checked the resistors for tolerance, replacing 
several. I powered up the set, likewise with 
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elaborate and complicated. In most of these circuits, 
the values of the resistors and capacitors are important 
and should be replaced with exact or nearly exact 
values, particularly in the horizontal and vertical sweep 
oscillator circuitry. Time constants are important in 
most of the circuitry comprising a television set, since 
the 30-Hz frame rate and the 15.75-kHz horizontal 
scan rate must be distinguished. Generally, a radio 
doesn’t require this level of precision. The television 
environment is electrically more stressful to compon-
ents than is the typical radio environment. This is 
particularly true for capacitors. I found, for example, 
that in this television set nearly all of its capacitors 
were leaky, some of them substantially. I suspect that 
this is true for all television sets of the 1940s and early 
1950s. I rarely see this in a radio of that era, at least not 
to the same extent. Color television adds another 
dimension of complexity.  
 
Television sets can be dangerous to work around. 
There is, of course, the picture tube anode voltage 
which can be 10 kilovolts or more for a black and 
white set, and much more for a large screen color set. 
But the low-voltage power supply, which can be as 

complete confidence, and got a nearly perfect raster. 
Even the vertical linearity problem was gone, fixed by 
recapping. My strategy was vindicated. The remainder 
of the restoration was spent adjusting size and linearity 
of the picture, and IF alignment. The set works 
perfectly now, and I use it occasionally. It now sits in 
my basement lab, waiting for me to decide on a 
prominent place to display it upstairs. It is in nearly 
pristine cosmetic condition and would be a welcome 
addition there. 
 
This exercise taught me several things. First, at the risk 
of oversimplification, a TV set is basically an FM radio 
for sound, and an AM radio which has a picture tube 
for output instead of a loudspeaker. The construction 
and restoration techniques are basically the same. 
There are some important differences, though. 
 
First of all, a television set is more complicated, having 
much more circuitry. In addition to RF, IF, and audio 
subsystems, which are basically like those found in 
AM and FM radios, it has sweep and synchronization 
circuits, and a wide-band video amplifier subsystem. 
The alignment procedures are consequently more 

Block diagram of a typical early B&W TV set.  These sets had completely independent sound and video IF 
sections. Later sets, called intercarrier sound sets, took the sound IF signal after the second video detector, so 
that the sound IF frequency was exactly 4.5 MHz. Intercarrier sound sets were the norm after about 1950. 
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high as 450 VDC for the B+ boost, is also dangerous. 
The picture tube can emit significant X-ray radiation 
for the higher anode voltages. Tube manuals usually 
give this warning. Mechanically, television chassis are 
heavier and bulkier than their radio counterparts, and 
are therefore more unwieldy and more prone to 
damage in transport to itself, its environment, and to 
you. The picture tube can be dangerous if it implodes, 
since it can send broken shards of glass everywhere. 
Protective gear should always be worn when handling 
these devices, and extra care should always be 
exercised. 
 
Service literature for a typical set is more extensive 
than its radio counterpart. The schematic is larger, 
usually several pages in size. There are adjustment 
procedures for picture size, centering, focusing, 
linearity, vertical and horizontal hold capture ranges, 
and the ion trap, as well as the usual RF and IF 
alignment procedures. Color television adds other 
procedures, such as beam convergence and color 
balance. 
 
RF and IF alignment instructions are generally more 
detailed and elaborate than they are for their radio 
counterparts. The correct alignment for a video IF 
chain, for example, must result in a flat response over a 
bandwidth of several megahertz. Precise control of the 
rolloff around both the sound and picture carriers must 
be achieved if a suitably detailed picture with no 
buzzing in the sound or visual artifacts in the picture is 

to result. This requires generally better calibrated 
equipment than typically used in radio repair. Color 
sets add an additional layer of complexity because of 
the color subcarrier. 
 
Vintage television sets have some parts that are scarce 
or even nearly impossible to find. Picture tubes are 
particularly scarce. There are no commercial CRT 
rebuilding plants left world-wide, the last one in the 
U.S. closed its doors in 2010 and the one in France in 
2013. The Early Television Foundation Museum in 
Hilliard, Ohio, (a suburb of Columbus) is in the 
process of establishing a CRT rebuilding facility. 
According to their website they successfully rebuilt 
their first CRT in 2016. I am hopeful that they will be 
able to do this routinely, soon. Even ordinary receiving 
tubes for television can be hard to find. There are many 
more types than there are for radio, and paradoxically 
this can make a particular tube harder to find. Other 
hard-to-find parts are high-voltage flyback trans-
formers. Power transformers could also present a 
problem. Radios do not present nearly as large a 
problem in this regard as do vintage television sets. 
The lesson to learn from this is not to discard television 
tubes or defunct television chassis, ever. Someone in 
the vintage television community could probably use 
your junker. The same can be said about radio tubes 
and chassis. 
 
A significant difference between radio and television 
restoration is RF and IF alignment. This was alluded to 

Television signals are broadcast within this 6-Megahertz bandwidth. Notice how the sound carrier is the tiny slice 
at the upper end of the channel. Only part of the lower picture sideband is broadcast (vestigial sideband). 
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3.579545 MHz subcarrier broadcast along with the 
video and sound signals. Improper alignment regarding 
phase response will result in color distortions in the 
picture. In addition to RF/IF alignment, a typical 
television set has various picture adjustments. 
Horizontal and vertical linearity, horizontal and vertical 
centering, focusing, horizontal and vertical hold 
capture ranges, and ion trap adjustment are among 
these. Color television adds several more, such as color 
balance, color purity, and beam convergence adjust-
ments. I have found that “if it ain’t broke, don’t fix it” 
is the best rule, and that RF and IF alignment shouldn’t 
be done if the set doesn’t need it. 
 
Not surprisingly, more test equipment is generally 
needed for television repair than for radio repair, 
particularly for alignment. Typical test equipment used 
in vintage television repair is as follows: 
 
(1) A CRT (picture tube) tester, in my case a B&K 470, 
but there are other makes as well. Hickok, Sencore, 
Eico, and Jackson made them, along with others I’m 
sure. Most CRT testers not only check heater con-
tinuity, but check emission, color balance, heater to 
cathode leakage, grid to cathode leakage, and check for 
inter-element shorts as well. Some can even estimate 
life expectancy of the tube. In addition to testing, most 
CRT testers can rejuvenate low-emission picture tubes 
to extend their useful life, and even repair some inter-
element shorts. Rejuvenation procedures with a CRT 
tester should be used sparingly in my view, and only as  
a last resort. Testing the CRT is the first thing I do now 
when embarking on a restoration, because it is 
pointless to proceed any further if a working CRT 
cannot be had. 
 
(2) A very accurate signal generator. Television IF 
alignment is much more precise than is generally 
required in radio. Whereas a few percent accuracy is 
fine for the 455 kHz IF of an AM radio, it may be 
disastrous in television, particularly around the sound 

earlier. Sound IF alignment is similar to what is 
required in an FM radio, since sound is carried by an 
FM modulated subcarrier, and similar precision is 
required. But video alignment is more critical in many 
respects. If the 4.5 MHz sound subcarrier is not 
properly attenuated in the video signal, visual artifacts 
can occur due to sound. If the cut off slope around that 
frequency is not sharp enough, loss of picture detail 
can occur. 
 
The other end of the video IF spectrum, around the 
video carrier, is critical, too. The NTSC system 
employs vestigial sideband modulation. Most of the 
lower sideband is suppressed to lessen the channel 
bandwidth requirements. (See the figures on this and 
the previous page.) About one megahertz of the lower 
sideband closest to the video carrier (i.e. a vestigial 
sideband), however, has to be preserved. The television 
video signal has a large low-frequency content, down 
to DC, and vestigial sideband modulation preserves 
this. Vestigial sideband modulation of the television 
signal permits a simple AM envelope detector to be 
used for video demodulation with acceptable loss. 
Otherwise, a more complicated (and expensive) 
coherent demodulation scheme would have to be used, 
as it must be in a single sideband (SSB) ham radio 
receiver for example. The RF/IF alignment procedure 
is understandably more complex and much more 
precise. Even the rolloff slopes at either end of the 
video bandwidth are important. 
 
It is even more critical for color television. This is 
because color information is phase modulated onto a My B&K Model 470, a typical CRT tester. 

Desired video IF system frequency response of a 
typical early black and white television. The video 
carrier appears above the sound carrier in frequency 
because the tuner reverses the transmitted spectrum. 
Note the notching out of the sound carrier in the 
video, a sharp cutoff near the sound carrier (where 
the fine picture detail resides), and a lazy slope near 
the video carrier with 50 percent attenuation there. 
Intercarrier sound systems (which came later) did not 
completely notch out the 4.5 MHz sound carrier, 
since it was needed for the sound system. 
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IF. An inaccurately tuned video IF 
around the 4.5 MHz sound subcarrier 
may result in artifacts in the picture 
caused by the sound signal for 
example. Bad alignment may result in 
loss of fine detail in the picture, or a 
washed out look. In a color set, color 
distortion will result. The best 
instrument of course is a crystal con-
trolled, or synthesized, generator with 
a digital display. Accuracy to a few 
hertz is possible. I use a LF/HF signal 
generator of good design from the 
1930s, augmented with an external 
frequency counter. With this combin-
ation, an accuracy that rivals synthe-
sized generators is possible. Reason-
ably priced crystal controlled synthe-
sizers are available these days, some-
times called signal generators, 
function generators, or arbitrary wave-
form generators, generally made in 
China and targeted to the hobbyist 
market, with digital displays and 
accuracies of a few tens of Hz or less. 
 
(3) An oscilloscope. This can be indispensable when 
trouble shooting the synchronization and deflection 
circuits.  These days reasonably priced 100-MHz or 
200-MHz digital storage oscilloscopes from China are 
available. In vintage instruments, the 5 MHz or so 
bandwidth of the Heathkit or Eico variety is fine, since 
these circuits work at most at the horizontal sweep rate 
(15.75 kHz). Television servicing literature generally 
includes waveforms at various parts of the circuits to 
help diagnose repair problems. 

(4) A pattern generator. This equipment generates an 
RF television signal, generally channels 2 through 6, 
with a pattern which contains a dozen or so equally 
spaced thin white lines on a black background, both 
horizontally and vertically or both (cross-hatch 
pattern), selectable by front panel switch. Also, a 2-D 
dot array pattern may be offered. These patterns are 
used for horizontal and vertical linearity adjustments, 
and for beam convergence adjustments in color sets. 

A resolution chart such as this one allows a technician to make 
adjustments to optimize resolution and linearity. 

 

My Sencore CG-159, a typical vintage television 
pattern generator. 

Four patterns produced by my Senocore CG-159. 
These are photographs of the TV set to which the 
pattern generator was connected. Not shown are three 
other patterns—a color bar display, a single movable 
dot, and two perpendicular moveable lines. These 
patterns are used to adjust horizontal and vertical 
linearity, and, in color sets, beam convergence. 
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Sometimes this equipment is called a crosshatch 
generator, or in later incarnations, a color bar 
generator since one of the selectable options on these 
units is a standard rainbow spread of vertical color 
bars used for testing color sets. Some (if not most) 
vintage pattern generator instruments may not 
implement full NTSC video, and so may not support 
interlacing. They implement a simpler though com-
patible synchronization scheme. However, modern 
equivalents most likely generate full NTSC video and 
probably do support interlacing. 
 
(5) A sweep generator. A sweep generator is an RF/IF 
alignment generator. I have found that it is not a 
necessity, since manual sweeping with an accurate 
signal generator can accomplish the same thing. 
Instead of putting out a fixed although manually 
adjustable RF or IF frequency, a sweep generator 
sweeps the frequency across an adjustable bandwidth 
at some low refresh rate. For an IF alignment, the 
swept frequency output is connected, by jumpering, 
to the input of the video IF amplifier, usually through 
a DC blocking capacitor. The signal used to cause the 
sweeping is also output to the horizontal, or “x” input 
of an oscilloscope, whereas the vertical, or “y” input 
of the oscilloscope is connected to the video detector 
output of the television set being aligned. A little 
thought should convince you that the oscilloscope 
will display a graph of the frequency response of the 
video IF amplifier. This permits the service tech-
nician (you) to make IF coil adjustments while 
observing the results on the oscilloscope instantan-
eously. Television service literature generally 
contains a sketch of what the oscilloscope display 
should look like when the IF is properly adjusted. 
 
Some, if not most, sweep generators output an RF 
sweep signal as well. In this case the generator is 
connected to the antenna input of the television set, 

and allows the complete frequency response, from 
antenna to the video detector to be discerned. 
 
The calibration of the sweep adjustments on vintage 
instruments is usually not precise enough for tele-

TV Service Books 
 
Used TV service books turn up at MAARC flea 
markets and auctions frequently, and rarely cost 
more than a few bucks each. Some books are 
better at explaining certain topics, while others 
are better at explaining other topics. By reading 
several books, you should be able to learn 
enough to repair TVs successfully. Here are 
examples of books that you might find useful: 
 
Walter Buchsbaum, Television Servicing, 
Prentice-Hall, 1950. 
 
Bernard Grob, Basic Television, Principles and 
Servicing, 2nd. Ed., McGraw-Hill, 1954. 
 
Kenneth Fowler and Harold Lippert, Television 
Fundamentals: Theory, Circuits, and Servicing, 
McGraw-Hill, 1953. 
 
Alex Levy and Murray Frankel, Television 
Servicing, McGraw-Hill, 1959. 

A typical high-voltage probe: my Heathkit (model 
unknown), along with the Heathkit VTVM used in 
conjunction with it. 

A typical vintage sweep generator: my Precision E-
400, from the early 1950s. I restored it and used it to 
align my 17DX10. These days, reasonably priced 
crystal synthesized signal generators are available 
from Asia, which makes vintage instruments like this 
one obsolete, and not really necessary in my view. 
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vision IF alignment purposes, and so they generally 
have a “marker” input to which a very accurate 
external signal generator (in this context it is called a 
“marker generator”) can be connected. A “blip” will 
appear on the oscilloscope display corresponding to 
the marker generator frequency. By adjusting the 
marker generator frequency and observing the blips 
on the display, the service technician (you) can 
precisely calibrate the oscilloscope display hori-
zontal axis. Sometimes the sweep generator, often 
called a “TV alignment generator”, will have a 
calibrated marker generator built in. But I would 
venture a guess that, regardless of make or model, 
all of them have a provision for an external marker 
generator. 
 
In my (very) limited experience with vintage 
instruments, vintage sweep generator usage can be 
tricky and prone to errors, particularly in properly 
grounding the instruments. I generally resort to 
manual sweeping instead. I connect an oscilloscope 
with a response down to DC, or even a VTVM, to 
the video detector output of the television set under 
test, at a point before any DC blocking components. 
This point has a response down to DC, allowing the 
service technician (me) to manually sweep across 
the IF bandwidth with a calibrated signal generator. 
This method is not as convenient as the sweep 
generator method, but I have found that with a little 
practice it can be as effective. So, a sweep generator 
may not needed if manual sweeping is an option. 
 
Vintage units occasionally show up at auctions. 
These days, it is not necessary to use a vintage 
instrument, since reasonably priced crystal-control-
led, synthesized function generators are available for 
manual sweeping. Some higher priced units, but still 
affordable, have a calibrated sweep mode and built 
in marker which obviate the need for an external 
marker generator. 
 
(6) A high-voltage probe. This is a specially 
designed passive probe designed to be connected to 
a voltmeter of some kind. It is used to measure the 
anode voltage of the television picture tube. The 
most common type of probe (the one I am familiar 
with) is designed to be connected to a VTVM or 
digital multimeter with a 10- or 11-megohm input 
resistance (depending on the manufacturer). When 
so connected, the probe and meter comprise a one 
hundred-to-one voltage divider. In usage, the probe 
is very carefully touched to the picture tube anode 
connection and the voltage reading on the meter 
noted. Then the meter reading is simply multiplied 
by one hundred to obtain the actual picture tube 
anode voltage. 

Since very high voltages are involved, there is a 
safety issue. Extreme care should be exercised when 
using this instrument, and the manufacturer’s in-
structions should be carefully followed. These in-
struments are useful in ruling out high voltage 
problems when there is a weak or no raster, or picture 
blooming. Blooming (a slightly defocused picture 
which is larger than usual) is paradoxically caused by 
low anode voltage. 
 
(7) A test image generator. You have all seen a TV 
test pattern, I’m sure. It has various lines, circles, and 
gray tone patterns with which coarse measurements 
of video resolution and quality may be made. 
Television stations sixty or seventy years ago (maybe 
even more recently) used to broadcast them for an 
hour or so after their broadcast day, or before signing 
on in the morning, presumably so that service tech-
nicians could use them. The B&K Dyna-Scan video 
generators are examples of vintage commercial test 
equipment which produce arbitrary test patterns. 
They contain a flying spot scanner to generate video 
from standard and custom made acetate slides, and a 
video modulator to generate RF which can be applied 
to the antenna terminals. They are, as far as I can tell, 
rare in the vintage test equipment market. 
 
Like the vintage pattern generators alluded to earlier, 
vintage image generators may not implement full 
NTSC video and so may not support interlacing. 
These days a DVD player with test DVD’s or CD’s 
performs the same function, and generally better. 
CD’s and DVD’s of test patterns and images are 
available on line. A DTV converter box tuned to an 
over the air signal is also a source of test video, as is 
a VCR. These modern sources generally have a 75-
ohm coaxial output connector. To connect them to a 
vintage television with a balanced 300-ohm antenna 
connector, a 75-ohm to 300-ohm balun transformer 
will be needed. 
 
(8) VOM’s, VTVM’s, etc. The test equipment and 
tools used to fix and restore radios are also useful in 
television restoration. These include tube testers, volt 
ohmmeters (VOM’s), and vacuum tube voltmeters 
(VTVM’s). An important and useful piece of 
equipment to have is a capacitor leakage tester. I 
ended up building one for this project. Although you 
may end up replacing all the capacitors anyway 
during a recap, it is still useful to know if a leaky 
capacitor was the source of some problem. 
 
Service literature for vintage television sets is still 
readily available. Sources of service literature include 
Howard W. Sam’s Photofacts, the Rider’s Television 
Manual series, and the Electronic Technician Circuit 
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Digest series. Additionally, manufacturer’s service 
literature can still be found at auctions, flea markets, 
etc. The National Capital Radio & Television Museum 
(ncrtv.org) can provide photocopies of service 
literature (often manufacturer’s service literature) at 
reasonable cost. There are other sources, I’m sure, that 
I am not aware of. 
 
Television restoration is, fortunately, not a dying art. 
Resources are available. The Early Television 
Foundation’s museum in Hilliard, Ohio, noted earlier 
(earlytelevision.org) has a great website with a wealth 
of information for the vintage TV restorer, and 
provides a source of parts, as well. Moyer Electronics 
(moyerelectronics.com) a brick and mortar store in 
Pottsville, Pennsylvania (just north of Kutztown), 
Sunbury, Pennsylvania, and also online, offers vintage 
TV parts. Phil’s Old Radios (antiqueradio.org) contains 
a wealth of useful information. Of course, YouTube 
(https://www.youtube.com/) is always a valuable 
source. 
 
Most restorers start by thoroughly cleaning the chassis 
of dirt and grime before proceeding. Some even apply 
detergent and then, literally, take a garden hose to it to 
wash off the grime, claiming that there is nothing in the 
set that would be damaged by water. After it has 
completely dried, restoration can begin. I didn't have to 
do this since my set was relatively clean to begin with, 
but I probably wouldn't have done it anyway. I prefer 
manually cleaning the set and chassis with rags and 
brushes. 
 
My electronic restoration process was, as I described 
above, incremental. But that was more a matter of 
personal choice than of necessity. In retrospect, it could 
have conceivably risked damaging the set further. A 
safer way might be to selectively pull tubes out to 
isolate sections of circuitry, and repair each section, 
one at a time. This may not be possible in all cases, for 
example in sets with series-connected heaters.  
 
Another strategy, and a reasonable one which would 
probably work for most vintage TV restorations, would 
be to simply recap the set completely and replace out- 
of-tolerance resistors all at once, after first of course 
being assured that the irreplaceable parts were tested or 
otherwise known good. This could be done by testing 
the tubes, most importantly the picture tube, per-
forming ohmmeter continuity checks on all the coils 
and transformers, including the high voltage flyback 
transformer and the deflection yokes, and then 
checking any other parts which might be hard to 
replace. I emphasize the words “completely recap,” for 
in my set I found that all the capacitors, except for a 
couple of electrolytic and maybe one or two paper 
capacitors, were tested and found leaky, probably 
because of the increased stresses on those parts relative 
to a typical radio. I think for vintage television sets, 

this is the rule rather than the exception. In my case the 
set would have worked immediately after doing so, 
saving a lot of time. It is conceivable that the set could 
have been completely restored in just a few weeks, 
instead of the longer time it took me.  
 
This is basically the strategy most hobbyists follow 
when restoring radios. If all the parts are good, and no 
mistakes were made in replacing them, then the set 
should work. This should not be a surprise, since as I 
explained earlier TV’s are radios, too. But my incre-
mental method worked in this case, and it afforded me 
a great opportunity to learn about the NTSC system. In 
any case, work carefully and check your work before 
powering up the set. You will be rewarded. 
 
I’m happy to have shared my views and experiences  
here, but you should be aware that compared to some 
others in the hobby, I have limited experience and I 
cannot claim to be an expert in television restoration. 
You should use this information at your own risk. 
 
I look forward to hearing some of your experiences 
with vintage television!  

Hannah Estate Radios 
 
Radios from the Ted Hannah estate were auctioned 
at MAARC meetings from April to June of this 
year. Ted carefully documented every radio he 
worked on, creating a file folder for each. We 
attempted to give the documentation to the person 
who purchased the radio, but we were not always 
successful. A stack of such documentation re-
mains. If you purchased a radio in the list below, 
contact Brian Belanger (301-258-0708, 
radiobelanger@comcast.net) and he will mail the 
documentation to you. 
 

Arvin 5591 
Atwater Kent 35 
Atwater Kent 85Q 
Automatic Tom 
     Thumb 55 
Belmont 41A 
Blaupunkt “Ballett”  
     21053 
GE M-81 or M-86 
Leader, Model 1 
Music Master 
     horn speaker 
Motorola 53LC1 
Philco 42-842 
Philco 48-464 
Philco 71 
Philco E-676 

Radio Shack 22-216  
     VOM 
RCA 2-C-514 
RCA 4-C-531 
RCA 4-T 
RCA 8X521 
RCA 56X3 
Sterling Deluxe 
Telechron 8H59 
Zenith C730 
Zenith G511 
Zenith G500 
Zenith G503 
Zenith G402 
Zenith Royal 500E 
Zenith 701 

mailto:radiobelanger@comcast.net
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By Theodore N. Hannah 
 
[MAARC Co-founder Ted Hannah died 
earlier this year. (See the February 2018 
Radio Age, page 4 for his obituary.) Ted 
was not only one of the founders of our 
club, he had a role in popularizing the 
antique radio hobby in its infancy. Fifty-
four years ago Ted published an excellent 
article titled “Restoreth Thy Relic Radio,” 
in the May 1964 issue of Popular 
Electronics. Over the years I have talked 
to a number of antique radio collectors 
who said they first got interested in 
restoring old radios after having read that 
article. 
 
When Ted’s article appeared in 1964, 
Popular Electronics was published by Ziff-
Davis Publishing. The magazine is still 
around. Today its publisher is John August 
Media. To learn more, check their website: 
TechicaCuriosa.com. I contacted the 
publisher, and they kindly gave MAARC 
permission to reprint this classic article to 
honor Ted. The original photographs were 
scanned and used here, even though 
modern photos might have been of better 
quality. – Editor] 
 
 

A  recent program featured an old 
radio that, when dusted off and 

turned on, mysteriously began to 
receive programs of a bygone day 30 
years in the past. While it is highly 
unlikely that your treasured antique will 
bring in such old-time favorites as the A 
& P Gypsies, Fibber Mc Gee and 
Molly, or Amos and Andy, it likely to 
do a better job on today’s programs than it did on 
those of its own day, thanks to the improved 
recording and transmitting equipment now in use. 
And don't be surprised if you find it out-
performing some of its modern counterparts—many 
of the radios of yesteryear demonstrate standards of 
excellence that have rarely been equaled. 
 
Why the sudden interest in finding and restoring 
broadcast receivers made 30 or 40 years ago, the 
Atwater Kents, Freshman Masterpieces, or Fada 
Flash-O-Graphs? Psychologists would probably say 
that it is a symptom of a subconscious desire to 
return to the simpler days of the past, and this may 
be partly true. Compared to the miniaturized, 
modularized circuits of today, the huge parts and 
wide-open spaces of the old sets are inviting. 
Battery sets were built breadboard-style, with or 
without wooden cabinets; they were beautifully 
simple and almost completely trouble-free. The AC 

sets were big, heavy, conservatively designed, and 
generally of good quality. Because not every town 
had a radio station, the sets had to be built for DX, 
and even today, many of the antiques are superb in 
this respect. 
 
Dating Your Antique. The earliest commercially-built 
tube sets were regenerative models using from 
one to three triode tubes. The few tube types 
available in the early 1920’s included the UV200 
and UV201, WD11 and WD12, and UV199. 
Introduced in 1923, the famous 01A quickly became 
the standard tube for about the next five years. From 
an original cost of $9, prices steadily came down 
until the tube was selling for $2.50 or less in 1929. 
During this period, receivers were generally five- or six
-tube TRF models. 
 
In the early 20’s, a receiver often sold for $250 or 
more, including tubes, batteries, and antenna. Even 
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at these high prices, 100,000 sets were sold in 1922. 
Incidentally, radio kits are not as new as you 
might think. As early as 1923-24, “do-it-yourself” 
Neutrodyne sets were being sold in nicely packaged 
kits. Costs ranged from $65 to $80.  
 
The following milestones in the development of 
broadcast receivers may help you establish the 
vintage of your antique radio: 
 
1923—Neutrodyne circuit introduced 
1924—First commercial superheterodyne (by RCA) 
1927—First screen-grid tube (type 222); 
            AC-powered  receivers; first AC tubes, (types  

           226 and 227); types 280 and 281 
           rectifier tubes 
1928—AC-operated screen-grid tube (type 224) 
1930-1—TRF receivers almost completely replaced 
               by superhets; remote-cutoff tube (type  
               35/51); power pentode tube (type 247) 
1931-2—Widespread introduction of 
                low-cost “midget” sets 
1935—First metal tubes 
 
Antique Radio Hunting. Almost 15 million receivers 
were produced between 1923 and 1929—where are 
they now? Most of them have, of course, been 
scrapped, a few are still in use, and the rest are 
waiting to be found by antique radio collectors. 
Oddly enough, antique shops are usually not the place 
to find antique radios. Your best sources for relic 
receivers are used furniture stores and the thrift 
shops operated by Good-Will Industries, the 
Salvation Army, and similar organizations. And, if 

you let them know of your 
interest, you can often get 
old sets from friends and 
neighbors. 
 
Next to the sets you get for 
nothing, the best bargains 
are usually found in thrift 
shops. Typically, radios, es-
pecially the older ones, are 
sold in “as is” condition at 
prices as low as a dollar or 
two. In most cases, you will 
not be able to try the set by 
plugging it in, so all you, 
can do is look it over and 
judge its probable condi-
tion, taking the price tag 
into account. 

A one-tube battery set of about 1926 (left), one of the first with single-dial tuning. 
It came with a desk the author paid $5 for at a used furniture store. “Midget” sets 
were very popular in 1931. This one (right), an early superhet in the familiar 
Gothic design purchased for $1.50, is the Atwater Kent Model 84. 

 

An early regenerative radio, a “blooper.” Due 
to the large amount of r.f. they radiated, they 
could be heard in other receivers. 

The first one-tube battery receivers used 
the WD-11, a 1½-volt triode. This is RCA’s 
Radiola III which came after 
Westinghouse’s Aeriola receiver. 
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Prices at used furniture shops will be a bit higher—
say $10 or $12—but a little bargaining can usually be 
employed. Not being familiar with the different antique 
radios, the owners of these shops often base their 
prices on the size and condition of the cabinet. For this 
reason, you may find a small “classic” priced well 
below a larger run-of-the-mill model. 
 
What sets can be considered “classics” is, to some 
extent, a matter of opinion. Among the most sought-
after relics are the Grebe receivers and the early 
RCA Radiolas (the three-tube Model IV, for 
example, which cost $275 in 1923). Another col-

lector’s item is the Atwater Kent Model 10; this 
receiver is displayed in the Smithsonian Institution. 
 
From a later era, the Scott receivers are often put in 
the classic category. Gleaming in chrome-plated 
splendor, a Scott receiver is truly a beautiful thing. A 
typical classic in this line is the 20-tube “Phantom 
Deluxe” of about 1940. You will occasionally see Scott 
receivers advertised—at fairly high prices—in 
newspaper classified ads. Also of this era is the 
Silver-Marshall, considered to be an advanced set 
for its time. 
 
Other receivers representative of radio’s early 
days are the Bosch, Brunswick, Crosley (a pioneer 
in inexpensive sets), Day-Fan, Edison, Emerson, 

Popular Grebe Synchrophase of the early 20’s used 
a two-step r.f. amplifier, detector, and two-step audio 
amp;ifier. Protruding from the polished panel are the 
three tuning dials with vernier dials below. Tubes 
were UV200’s and UV201’s powered by a filament 
storage battery, and dry cell B batteries. All wiring 
was done with spaghetti-covered bus bar. 

If you were under the 
impression that radio 
kits are a modern 
innovation, here’s 
proof to the contrary. 
The 1924 Freshman 
Masterpiece kit 
above, a five-tube 
TRF model, was the 
pride and joy of the 
electronics hobbyist 
of that era. All three 
dials had to be 
adjusted to tune in a 
broadcast station. 
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AC-Operated Antiques. Ills common to AC sets 
include bad bypass, coupling, and filter capacitors, 
noisy volume controls, resistors changed in value; 
open center-tapped filament resistors, and burned-
out transformers. Can-type, wet electrolytics can 
be replaced with 450-volt tubular electrolytics of 
the same or higher capacitance. The multi-section 
Mershon electrolytics found in some sets can be 
replaced by single or multi-section tubular capaci-
tors; usual values are 8 to 25 μF per section. 
 
The resistor color code used in old receivers was 
really no code at all, since it varied from manu-
facturer to manufacturer and from year to year. 
The first standard coding, which came into use 
during the 1930s, was the “BED” code: Body, 
End, Dot. Colors and values were the same as are 
used today, but they were arranged differently. 
The body color is the first figure, the end color 
the second, and the dot color the multiplier. The 
tolerance, if one is shown, is at the opposite 
end. 
 
Most older radios used dynamic (field coil) 
speakers and the coils sometimes burn out. A good 
replacement is a PM speaker and, for the field coil, 
a suitable choke or resistor. 
 
Until the mid-1930s, almost all AC. receivers used 
tubes with 2.5-volt heaters, and replacement 
transformers furnishing this voltage are hard to 
find. One source known to the author is the SNC 
Manufacturing Co., P.O. Box 277, Oshkosh, 
Wisconsin. [SNC is still in business – go to 

Freed-Eisemann, Colin B. Kennedy, 
Majestic, Paragon, Philco, Stewart-
Warner, and Zenith. 
 
Repairing Battery Sets. Common troubles in 
battery-operated antiques include open 
circuits in coils and transformers, and 
open or erratically operating volume 
control rheostats. Breaks in coils and 
transformers are often caused by cor-
rosion at the terminals—the cure is to 
clean and re-solder the connection. If, 
however, the break is deep in the wind-
ing—and this is fairly common in audio 
transformers—the only practical solu-
tion is to replace it. A suitable substitute 
is a small interstage transformer such 
as Allied Radio’s 62G062. 
 
While rheostats can sometimes be re-
paired, it is usually better to replace 
them. Typical resistances are 5-40 ohms; 
wire-wound rheostats in this range are 
available from the larger electronics 
suppliers. 
 
There are several ways of powering battery sets. 
Using all batteries over a period of time gets to be 
quite expensive. For a set using five-volt tubes 
(0lA’s, 71A’s, 112’s, etc.), a relatively inexpensive 
solution is to use a simple silicon rectifier supply 
for the plate voltages and a six-volt car battery 
for the filament supply. The battery can be kept 
charged with an inexpensive battery charger. 
If your set has WD11/WD12 or 199 tubes, you 
can use dry cells for the filaments. 
 
Another way to provide filament power—and in 
the long run probably the most economical 
way—is to use a battery eliminator. Several are 
available, both ready-to-use and in kit form. Be 
sure, though, that the output is well-filtered; 
otherwise, you will have hum problems. 
 
For the typical receiver using six 0lA’s, you will 
need six volts at 1.5 amperes for the filaments. 
For the plate circuits of most battery sets, you 
will need 90 to 135 volts for the RF and audio 
tubes and 22 to 45 volts for the detector. The 
power supply shown in the schematic diagram 
provides a choice of various plate voltages at 
currents of up to 50 mA. The best source of 
external bias voltage (“C” voltage), for those 
sets which require it, is a small transistor-type 
battery. Because current drain is negligible, the 
battery will last a long time. The amount of 
bias required varies with the type of tube used and 
with plate voltage; typical values range from 4.5 
to 13.5 volts. 

In 1932, this expensive nine-tube set, the Fada Model 97-RA (left), 
was considered a deluxe radio. And, it’s still an excellent set, 
capable of good DX. The year 1933 saw the RCA Model 310, the 
latest in radio-phono combinations (right). By now, the basic 
discoveries had been made. Future sets elaborated on them. 

 



Radio Age  August 2018 Attend RadioFallfest 2018 October 21             page 15 

 

Visit the National Capital 
Radio & Television Museum 

 

2608 Mitchellville Road 
Bowie, MD 20716 

9 to 4 Fridays 
Noon to 4 Saturdays and Sundays 

sncmfg.com. Another source of antique radio 
transformers is radiodaze.com. – Editor] If either a 
2.5-volt winding, or a 5-volt rectifier filament 
winding, is bad and the rest of the transformer 
intact, simply use a separate filament transformer 
with the correct voltage and current ratings.  
 
Another solution to the transformer problem is to 
use a replacement transformer with a 6.3-volt 
filament winding and replace the 2.5-volt tubes 
with their 6.3-volt equivalents (type 76 for the 27 
or 56; 6C6 or 77 for the 57; 6D6 or 78 for the 
58; etc.). Unfortunately, there is no exact 6.3-
volt equivalent for the very widely used 24A. 
Your best bet here is to try to find a 2.5-volt 
transformer. 
 
One problem with transformers in general is that 
they are sometimes sealed in metal cans (this is 
particularly true of Atwater Kent receivers). To 
get to the windings and internal connections, you 
have to melt your way through a layer of pitch. 
It can be done, but it's a messy job. 
 
Circuit Information. Probably the best source of 
schematics for early radios are the John F. Rider 
Manuals. Volume 1 covers the period from 1919 to 
October, 1931; Volume 2 from October, 1931 to 
May, 1932, and so on. Long out of print, these 
books can now be found only in large libraries and 
in some radio service shops. Another source is 
Radio News magazine; issues of the early 1930s 
carried circuit diagrams (sometimes, however, 
without parts values) of the more popular sets of 
the day. Volume 1 of Supreme Publications’ Most-
Often Needed Circuit Diagrams contains schematics 
of many receivers of the 1926-1938 era; this is still 
available from either Supreme Publications or 
Allied Radio and Lafayette Radio Electronics for 
$2.50 postpaid. [This information is out of date. 
Today service data can be obtained from the National 
Capital Radio & Television Museum – ncrtv.org. – 
Editor] 
 
Although it contains no schematics, Ghirardi's 
Radio Troubleshooter’s Handbook is a useful 
publication to have. This 740-page manual 
contains “case histories” of troubles common to 
almost every radio made before 1940. Also included 
are the IF’s of over 20,000 superhets, tube tables, 
and other data. Copies may be found in libraries 
or in used book shops. 
 
Parts and Tubes. Once the value of a defective part is 
known, a replacement can usually be obtained 
from any of the usual electronics suppliers. In size, 
the new part will probably be considerably smaller, 
but electrically it will be the same or better. 
Although the old tubes never seem to burn out, they 

do get weak and they sometimes short. If you need 
replacements or if you want to get a set of 
spares while they are still available, you have 
several sources to choose from. Of the commonly 
used old tubes, only types 24A, 27, 47, and 80 are 
still being made. These are available from mail-
order houses and larger parts suppliers. Less 
expensive sources for these tubes—and probably 
the only sources for many others—are tube dealers 
such as Barry Electronics Corp. (512 Broadway, 
New York 12, NY) and Arcturus Electronics Corp. 
(505 22nd St., Union City, NJ). Here you can find 
almost any tube ever made, from the 01A to the 
latest type, at a moderate price. A post card to 
either company will bring you a price list. [Most 
of this is no longer true. But tubes are still available 
from MAARC, on-line sellers, and the NCRTV 
Museum. - Editor] 
 
A word about tube substitutions. Long-pin 0lA’s 
will replace the original short-pin type, but not 
vice versa. The 01A will, incidentally, replace 
types 00, 01, and 01B. Better performance at 
lower heater current will be obtained by 
replacing 27’s with 56’s.  Type 47 is directly 
interchangeable with type PZ, The 1V rectifier 
will replace types 1 and KR1. In old Sparton 
receivers, the type 71A will replace the 182B, 
183, 482B or 483 tubes. Sparton types 484 and 
485 can be replaced by the 27 or 56, but only if a 
suitable voltage-dropping resistor is added to 
the heater circuit. 
 
If the various tube designations seem confusing, 
just remember that only the last two digits (plus a 
letter if one is used) are significant. Thus, the 
201A and 301A are simply the 01A; the 
ER227, UY227 and C327 are the type 27; and the 
UX280 and CX380 are the type 80. The various 
prefixes originally identified different manufac-
turers and socket arrangements. 
 
While it is impossible to cover completely the lore 
of early broadcast receivers in one article, the 
foregoing will give you some insight into this 
fascinating hobby. And who knows? Once you have 
your relic radio back in peak condition, you may 
find yourself deserting the TV screen to just 
listen. . . 
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MAARC Your Calendar! 
Sun., August 19: 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: Home-brew 1920s battery sets. Speaker: 
John Begg, on FM-only radios. 

 
Sun., September 16: 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: WWII-era leatherette portable radios. 
Speaker: Joe Meagher on Military Radios. 

 
Sun. October 21: RadioFallFest at the Davidsonville Family Recreation Center. See 

p. 2 for map and directions. Gates open at 8 a.m., Giant auction 
at noon. (In case of rain, auction will begin sooner.) 

 
Sun November 18: 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: Radios with 
fiberboard/cardboard cabinets. 
Speaker: Eric Stenberg on Veneer 
Repair. 

 
Sun., December 16 MAARC Meeting at the Sully Station 

Community Center, Centreville, VA. 
 
(To check on upcoming hamfests, go to www.arrl.org and click 

on hamfests.) 
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