
 
A SIMPLE AM BROADCASTER FOR THE RADIO COLLECTOR 

BY ED LYON 
The late 1930s saw a number of “phono oscillators,” either sold by radio dealerships all over the country or of-
fered as kits or DIY projects in the popular radio magazines of the day.  Most of these were basically two-tube 
affairs, a power supply rectifier and a pentagrid oscillator-and-modulator, and most were ac-dc operated, in the 
interest of economy.  Most also did a lousy job of producing AM, often combining some distorted AM with a con-
siderable FM content, but the result was apparently accepted by the public, at least until the novelty wore off.  
Here is a tube-type unit that does a good job at AM, consumes very little power, and will allow all your AM radios 
to play programs of your choosing. 

S EVERAL popular radio manufacturers of 
the 1935-1942 period saw an opportunity 
to sell small radio transmitter units to the 

public, these transmitters being so minute in 
power generated that the Federal Radio 
Commission (FRC, later the FCC) ignored their 
use, despite occasional complaints by radio 
listeners that neighbors’ local broadcasts were 
bothering their reception of desired signals.  
Ordinarily, the user of these little transmitters 
would use them to play shellac records’ musical 
compositions over their bedside radio, so as to 
avoid bothering the whole family with the 
record-player output.  Most of any such 
complaints were based on the complaintant’s 
dislike of the broadcasting neighbor’s taste in 
music, because the user never knowingly set his 
broadcasts up on frequencies in local use by AM 
stations.   The way these little broadcasters were 
used was as follows. 
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The record-player would be wired to the little 
transmitter’s modulation input, and the 
transmitter’s signal would be tuned-in by the 
user’s personal radio.  Many of these little 
transmitters used the then-popular 12A8 or 
12SA7 tube as the oscillator that generated the 
radio carrier signal, and then the same tube 
could be employed to modulate the signal by 
the user’s record-player signal.  There was no 
provision for amplification of this record-player 
signal, so that it had to be at relatively high 
output levels as it left the turntable’s pickup 
arm cartridge.  This called for record pickup-
cartridges of the Rochelle salt piezo-electric 
type, almost exclusively manufactured by 
Astatic, using the Brush Development 
Corporation’s patented “bimorph” design of the 

(Continued on page 3) 
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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 $24per 
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 . 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 for $3.50 each postpaid from the Membership 
Chair. 10 percent discount on orders of 12 or more back issues and 
15 percent on orders of 60 or more back issues. Make checks 
payable to MAARC. 

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 page 16 for details. 

                     

The entire contents of this publication are copyright ©2014 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. 
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piezo element.  These 
cartridges could generate 
over one volt of signal 
from the popular 78-rpm 
records of the day.  This 
level of signal was just 
about right to impart 
significant modulation 
on the pentagrid tube’s 
broadcast-band RF 
signal. 
 
The user of one of these 
little “phono oscillators” 
as they were often called, 
would tune a handy radio 
to a clear spot on the 
dial, then operate the 
osc i l la tor ’s  tuning 
control, usually a 
screwdriver-adjusted 
padding capacitor, until the program came in 
clearly, well away from other stations’ spots on 
the dial, and that was all that was required to 
enjoy the record material on radios all over the 
home, or at least within a few rooms near the 
phono-oscillator.  The only problem was drift in 
the operating frequency due to heating-up of the 
oscillator’s tuning components over time, or the 
interference by some other station as evening 
time came on.  This interference was absent 
during the daylight period, its source being a 
distant transmitter whose signals were absorbed 
by the daylight low-altitude ionosphere region 
(the D region), but upon nightfall, the sun’s ion-
generating ultra-violet radiation ceased, and the 
D region became transparent to the distant 
station’s signals.  As a result, the distant station 
would appear from out of nowhere, grow 
stronger with time, and sometimes right smack 
on the phono oscillator frequency.  If the user 
simply shut off the radio and let the phono 
oscillator continue to broadcast record music, 
perhaps from a pnono changer that had a stack of 
ten or more platters on the spindle, there resulted 
interference with the now-powerful DX station 
that someone nearby wanted to hear.  The cure, 
of course, was  readjusting the phono oscillator’s 

(Continued from page 1) 

frequency to another quiet spot on the dial, but 
often this was a screwdriver adjustment, which 
might have been a nuisance for some users.  For 
most of the adult public, evening time was prime 
listening time for the popular programs of the 
period, anyway, and only teens and anti-adults 
were interested in record music at that time of 
day.  
 
I tried one of the phono-oscillators that I had 
restored for an antique collector/trader who had a 
booth in Frederick’s downtown antiques-
emporium maybe 30 years ago.  It was a Zenith 

(Continued on page 4) 

Rider schematic of  Zenith S-8501 phono oscillator, typical of most Zeniths. 
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Years later, I picked up another Zenith phono 
oscillator, model S-6622 at one of the picnic 
meets at our farm, and this one had a power 
transformer, and used a real dual-control vacuum 
tube, a 6L7, rather than the usual 12SA7 (or 
6SA7), but still required a one-volt Astatic-type 
phono cartridge for full low-noise output, so I re-
capped it and then sold it about a year later.  The 
6L7 played through the same Zenith chairside 
with far better quality that had the old ac-dc 
phono oscillator, but still required the output of a 
preamplifier if modern low-pickup cartridge 
phonograph material was to be the input.  
 
 
Both Zeniths used the sharp-cutoff grid (nearest 
the cathode) of the pentagrid tube as the 
oscillation-generating section of the tube, and 

(Continued on page 5) 

S-8501 that used the usual 
12SA7 and a 35Z4 (or 
35Z5) rectifier.  It needed 
the usual recapping job, 
including the two-section 
filter capacitor; the unit in 
the original had dried out.  
But, as an additional 
problem, the phonograph 
he wanted to use had a 
variable reluctance GE 
pickup cartridge, and he 
wanted to use the Zenith 
phono oscillator as a 
permanent part of the 
phonograph, to play then-
modern LP records for 
reception on his collection 
of Scott receivers.  I 
remember that I ended up 
adding an isolation 
transformer and power 
socket to the phonograph 
unit so he would plug the 
oscillator into the isolated 
power, for a first step 
toward making the unit 
work, and do it safely.  
Then I borrowed output 
from the phonograph’s preamp stage which quite 
fortunately produced about a half volt output, 
much like what an Astatic Rochelle salt pickup 
would have produced.   
 
The quality of the modulated output of the phono 
oscillator was terrible, based on what I measured 
back then, which was not very thorough or 
accurately done.  Qualitatively, tape recordings 
on hand didn’t sound very good when played 
through the phono oscillator to a Zenith chairside 
that we had in the family room. It seemed to 
improve slightly when the chairside was detuned 
slightly off the peak (based on the 6T5 tuning-
eye response on the chairside).  This hinted to me 
that there was some FM going on, along with the 
AM, in the phono oscillator, so that the chairside 
slope-detected the resultant signal. 
 

(Continued from page 3) 

Rider schematic of Zenith S-6622, a quality a-c-operated phono oscillator, 
but like all contemporary types, required the use of a high-output phono 
cartridge, or, today, a high-level tape or CD-ROM drive. 
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low-output cartridge).  In the March 2015 issue 
of Radio Age, one such unit is described, but it 
uses a power oscillator (6V6) and high-level 
plate modulation (another 6V6), which I thought 
might get someone in trouble with the FCC or a 
neighbor (if anyone listens to AM anymore).  
 
 I remembered that I had a small pile of handy 
instrument cases that had never been outfitted 
with instruments, but had a handy combination 
circuit breaker/on-off switch on the front panel, 
plus a few odd holes punched in the front and 
back panels, but otherwise looked fairly nice, 
and might make a decent oscillator project.  I had 
bought about a dozen of them at a hamfedt back 
in the ‘90s, and had made up several multiple-
output power supplies in some of them, for 
collectors who wanted to power up a breadboard, 
three-dialer, or long-box superhet. They were 
roomy enough for a power supply and a couple 
tubes, so the planning and layout began. 
 
First, I wanted to use tubes that were plentiful 
and cheap, and could handle dual control, thus 
effecting  multiplication of two inputs, which 
produces AM.  A 6SJ7 would be a good 
candidate, since one could use grid 1 as one 
input (perhaps the oscillation-generator, and the 
completely separate suppressor grid (grid 3) as 
the modulation-generating grid.  Two objections 
to the 6SJ7 are that (1) it is very low in output 
power, being designed as a low-level amplifier, 
and (2) it is used a lot in audio and radio sets, 
and is still in demand, which drives up its price 
and drives down its availability for such a 
frivolous project.  But another tube, with 
considerably more muscle, and practically no 

(Continued on page 6) 

both then used the third grid 
(normally the signal-injecting 
variable-mu grid) for the analog 
program material input, but the 
6L7 must have had better isolation 
between these two grids, because 
the model with the 12SA7 
definitely had a frequency-pulling 
tendency which gave it a dose of 
FM along with the desired AM in 
the output, while the 6L7 model had little or no 
FM in its output.  Detuning the chairside, used as 
my receiving “quality-standard” for the two 
models of phono oscillator, caused improved 
volume and clarity in the case of the 12SA7 
Zenith oscillator, but none in the 6L7 oscillator, 
indicating a degree of slope detection taking 
place in the 12SA7 model’s use, but not with the 
6L7 model. 
 
Now, fast forward to late July, 2015.  Geoff 
Shearer called with a phono oscillator problem, 
in which distortion and poor output were 
symptoms.  His model was not Zenith, and it 
used the usual pentagrid, but “upside down.”  By 
this I mean that the designers used the signal grid 
(grid 3) as the oscillation-generating section of 
the tube, and injected the phonograph signal into 
grid 1, usually used in converters as the 
oscillation-generating grid.  The circuit was not 
original, according to Geoff, as someone in the 
past had changed many of the components, and 
rewired them wrongly, such that it didn’t work at 
all.  Together, via telephone and e-mail messages, 
we worked on the unit with Geoff at the bench, 
‘scope and all, and me on the other end of the 
speaker phone and keyboard, and he got results 
eventually, but the quality of the sound left a bit 
to be desired.  I felt like an Air Force drone pilot, 
with Geoff the forward observer. 
 
It was then that I decided to build one that would 
work well and use the best qualities of tubes that 
were readily available, and cheap, and would be 
safe and usable with audio inputs that might 
range from a small fraction of a volt input to 
several volts, such as that from a CD player, tape 
cassette player, or phonograph (with modern 

(Continued from page 4) 

Front and rear panels of the blue instrument case, as found, that I 
used for the phono oscillator project. 
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being used as the oscillator anode.   That may 
have been a problem in the old Zenith phono-
oscillator; it used a 0.01 uF capacitor as 12SA7 
screen grid bypass, which would have allowed 
audio modulation of the screen grid voltage, 
causing oscillator frequency pulling.   
 
I intended to use an eighth-inch stereo jack for 
bringing in the audio program material, 
assuming most people would have a CD player, 
Walkman, or some similar type of source of 
audio, and it would be stereo, as for headphones 
or line feed.  The plan was to add the right and 
left audio jack terminals (tip and ring) with a pair 
of resistors, and run these to a volume control, 
then to the 6AC7 audio amplifier.  But oddly 
enough, none of the (defunct and semi-defunct) 
Radio Shack stores visited had stereo jacks, and 
the only remaining full-service hobby electronics 

(Continued on page 7) 

application to radio or audio (with the exception 
of a few FM radios), is the 6AC7, having exactly 
the same pinout as the 6SJ7.  A quick check of 
web-based tube prices confirmed that the 6AC7 
is relatively cheap, having been made by the 
millions for wartime radar sets, and having found 
very little use except in early television IF 
amplifiers in the years since the war. 
 
So here, now, was the basic foundation:  a 6AC7 
as the oscillator (Hartley, with a standard 
broadcast-band three-terminal local oscillator 
coil), using the screen grid as the oscillator 
anode, plus a bypassed-150-ohm safety resistor 
in the cathode return just in case the oscillator 
ever quits.  The same 6AC7 then has its 
suppressor grid (grid 3) employed as the audio 
control grid (and with a grounded grid return, 
which gives this grid a volt or two of negative 
bias with respect to the cathode).  Another 6AC7 
is used as an available audio amplifier, to 
accommodate any level of audio input program.  
Suppressor grid modulation has been used for 
decades by hams, many having tried it using 803 
or 814 pentodes, modulated by much smaller 
tubes like 6L6s.  That was the beauty of this type 
of modulation; one could get surprising linear 
modulation at high modulation indexes with very 
modest modulator power levels.  In effect, the 
suppressor grid acts as a gate; when positive in 
voltage it directs more electrons to the plate, and 
when negative, it sends them back to the screen 
grid.  This means that the screen grid should be 
bypassed to ground for the modulation signal’s 
frequencies as well as for the RF signal; 
otherwise, degeneration in this screen grid will 
occur, resulting in some effect on the oscillator 
frequency stability, since the screen grid is also 

(Continued from page 5) 

 

FOR THE RECORD: 
 

The July meetiung of the Mid-Atlantic Antique Radio Club was held in Davidsonville, MD, on the 18th of July, 
with approximately 52 members present.  Brian Belanger and Ed Lyon were presented with special awards by 
Randy Warren, for the long-term editorship of Radio Age, and for radio servicing experience displayed through 
articles and demonstrations at RadioActivity.  The awards wer 200-watt American Beauty soldering irons, NIB.  
These are wintertime irons, designed to keep the shop warm and the lights dim.  Domi reported about $133 net-
ted from the modest auction held at this meeting. 
 
The August meeting was held on the 16th of August.  Presentation was on Henry Kloss, pioneer audio designer, 
especially speaker enclosures and speakers.  No report of results on business conducted at press time.. 

Top view of the first stab at a AM transmitter layout.  
The front panel is on the right, and houses the IEC 
power connector, the existing on-off switch/circuit 
breaker combination, and the audio input circuits. 
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parts place near home (Allegheny Electronics in 
Hagerstown, MD) was also out of stereo mini-
jacks for panel mounting.  So I bought a quarter-
inch stereo jack and a converter plug that would 
accept an eighth-inch stereo plug.  I am not sure 
whether nobody (even in China) makes panel-
mounting stereo mini-jacks, or if someone has 
bought them all up.  
 
At any rate, the quarter-inch jack plus adapter 
will work, and will accept either size cable plug.  
The little cabinet contains a chassis of sorts, but 
there is insufficient room under the chassis to 
mount any components, so everything in 
mounted on top of this chassis, the tube sockets 
on standoff posts.  I found a small cache of 
power transformers that have three windings, in 
turns-per-winding of 120, 140, and 7.2.  My plan 
was to use the 120 winding for primary, and take 
B+ from the 140 winding, via a full-wave bridge 
rectifier made up of 1N4007 diodes, which 
would yield about 180 volts of B+.  But the 7.2 
volts of heater voltage was too  high for the 
6AC7s, so I changed the plan to use the 140 
winding as primary, thus getting 6.15 volts for 
the heaters, and about 100 volts from the 120 B+ 
winding.  Then to get the required B+, it just 
required using an alternating-phase voltage 
doubler, using two 1N4007s, and two caps. 
 
The cabinet was used almost without change, but 
a thin aluminum sheet was cut out with shears to 
act as a cover for the rear panel, mainly to plug 
the huge (3½–inch diameter) hole probably 
intended originally for a meter or speaker.  On 
the front panel are the original circuit-breaker/on-
off switch, a power-line (IEC-320) connector, the 
volume (modulation level) control, and input 
audio jack, and on the back panel are the antenna 
terminal and the oscillator tuning control knob.  
To tune the oscillator to the desired blank space 
on the AM radio used for reception, a standard 
365-pF radio tuning capacitor was retrieved from 
the junk box and pressed into service.  
 
The RF coils are standard Miller units, with a 
three-terminal local oscillator coil made for 175 
kHz IF as the oscillator coil, and a broadcast-

Continued from page 6 

band RF transformer as the plate coupler to the 
antenna. I used an old aluminum hobby box as a 
shield around the plate RF transformer, and ran 
the plate wire to that transformer by way of a 
shielded wire, just so I wouldn’t have strange 
oscillations taking place.  For an antenna a hank 
of wire from 2 feet to 20 feet in length can be 
used, depending on how far the signals have to 
be sent.  But the main attractiveness in this rig is 
how the program material sounds on the radios in 
the collection.  A cassette version of old-time 
radio shows, played through this “transmitter” 
really sounds like the “good ol’ days.”  I would 
really like to find a cassette or CD recording of 
Rosey Rowswell announcing a play-by-play of a 
Pirates baseball game, and it would take me back 
to the 40s, when I first started fiddling with radio 
circuits and home-made batteries to make them 
work, even if there’s no possibility that the 
Pirates would have won the game; they hardly 
ever won in those days (but after he returned 
from the Navy in 1946 Pirate outfielder Ralph 
Kiner could nearly always be relied on to hit a 
homer). 
 

(Continued on page 9) 

The audio inputs are shown here, with the stereo 
jack bottom right, the volume control (modulation 
control) above it.  The tube is the audio amp 6AC7. 
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S ECOND weird tube is a French Mazda type 
T.M.2.  It is believed to derive from the 
World War 1 type made by Metal, in 

France, then called the type TM, used heavily by 
the Allies, including the British in some experi-
mental aircraft radios, and Captain Armstrong, 
who used TMs in all his early experiments while 
overseas.  This T.M.2 has the same characteristics 
as the 1918 version of the TM, but is thought to 
have been made as late as 1927, based on the de-
sign of the tube carton in which this one was 
found.  The T.M.2 was used by France’s army well 
into the WW2 collapse of the republic, in a series 
of portable radio transmitter-receivers.  One model 
issued to the French army in about 1927 was the 
ER12, pictured here, as removed from its portable 
carrying case for picture-taking purposes, and to 
examine the circuit.  The nomenclature plate for 
the ER12 is pictured here, as well, and also the 
plate for the accompanying accessories case, 
which is where the boxed spare T.M.2 tubes were 
found.  This transmitter-receiver has a swing-out 
Morse key on its front panel, a meter for reading 
plate voltages and transmitter plate current, and 
tuning and loading controls.  In the center is a coil 
and variable capacitor wired to a lamp of some 
sort, likely a neon bulb.  This assembly can be 
pulled out of the front panel on slides, to reduce its 
coupling with the large transmitter plate tank coil 
(the bright red square coil near the top of the unit.  
The slide-out assembly seems to be a wave-meter 
used to tune the transmitter to a specific fre-

(Continued on page 14) 

Unusual Tubes – again: 
 

F IRST weird tube this month is 
pictured below.  It has a four-
pin brown Bakelite base that 

seemed to have had some markings at 
one time, but have been scratched off.  
It has a mesh anode comprising two 
parallel flat panels, and a box-shaped 

ladder-type grid and a inverted W shaped filament.  
The press is cruciform in shape, like a Raytheon 
four-pillar tube.  In a blow-up of the plate and grid 
structure it shows a handwritten number on the 
press: ZE-16A.  Any ideas as to type?  Write to the 
editor, addresses on page 2.  

Tidbits 

One of the soare Mazda T.M.2 tubes found in the 
French ER12 transmitter-receiver. 

Triode with mesh plate and box-like ladder grid. 
In-set shows these features.  Tube is 5” tall over-
all. 
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This circuit seems to be insensitive to levels of 
B+ and components used, and the 6AC7s are 
rugged and long-lived, but they need the 150-
ohm cathode resistors, since the cathodes in 
these tubes are robust, and can hurt the control 
grids if something goes wrong with the grid-leak 
bias.  It was tempting to try the equally available 
(and almost unused) 6AG7 for both tubes, since 
this tube is likely more available and rugged than 
the 6AC7, but its suppressor grid, used here for 
modulation signal injection, is pinned out via pin 
1 (vice pin 3 in the 6AC7 and 6SJ7), which also 
connects to the metal shell of the tube.  It would 
not be wise to put the audio modulation on the 
shell of the tube.  A quick search through the 
listings for miniature pentode/triode combination 
tubes as were very popular in B&W television 
was started early in this project, since many of 
those tubes can be bought for a few dimes per 
tube, NIB, and could have results in a single tube 
in the unit, rather than two.  The search disclosed 
that just about all of them were nine-pin 
miniatures, and had the suppressor grid 
internally connected to cathode, precluding 
suppressor modulation. 
 
Lessons learned:  If I had to do this again, I 
wouldn’t have worried about the weight and 
balance issues that drove me to put the power 
transformer in the middle of the case, for 
comfortable handling.  Putting it there made a 
nice-feel for the unit, but forced spreading the 
two tubes apart, whereas, logically they should 
be close together.  If I make another one, the 
power transformer and power supply 
components will go to the far right, viewed 
facing the front panel (the side with the on-off 
switch/breaker), and the two tubes and their coils 
and small components would be put on a small 
sub-chassis on the left. 
 
Another thing I would do is use those octal-base 
“relay sockets” that you can still buy at Mouser, 
Jameco, and other electronics stores, in lieu of 
the octals plus standoffs that I used.  I show a 
picture of a relay socket here. 

(Continued from page 7) 

Above: Front and rear view of Radio Collector’s 
Broadcaster.  Rear panel has an RCA jack for an-
tenna wire and a tuning knob.  A dial marked in 
frequency is planned. 
Below: one of those “relay sockets,” clearly ideal 
for many octal tube projects. 
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N OW, in my so-called retirement years, I 
have become very much involved in res-
toration of ancient radios for which I 

share your passion.  I rework about one per week, 
making this pleasant occupation essentially a 
hobby that pays for itself. 
 
Recently, my grandson, Lee Blume,  a young ma-
rine engineer in California, has been seriously 
stricken with the antique radio bug.  With a good 
start from his college electrical options, he has 
the basis for becoming proficient in the electron-
ics area, and is especially interested in the pre-
transistor devices. 
 
When I refer to restoration, perhaps I should use 
the term reclamation as I am definitely not a pur-
ist; so perhaps reclamation better describes my 
style.  Give me a rusty clunker that’s languished 
in a basement or attic for 50 or more years, full of 
the accumulated droppings of hordes of little 
beasts, sometimes the actual cadavers, and I’m in 
hog heaven.  My goal in a so-called restoration 
job is to bring the old beauty back to essentially 
original performance, and excellent original ap-
pearance (at least above the chassis). [2] 
 
About a year ago, Lee came here (Florida) for a 
visit of a couple of weeks.  He had a Philco table 
radio, Model 46-200, that looked like it came out 
of a dumpster. The chassis was the usual mess as 
expected, but the Bakelite cabinet had a hole in 
the side about 3 by 5 inches. 
 
There seems to be a common perception that a 
Bakelite cabinet cannot be repaired.  This may be 
true by museum quality standards, but with a bit 
of shadetree mechanics a big repair can be made 
that might convince the owner that Grandpa’s old 
radio looks better than it ever did before. 
 

I won’t dwell on the electronic repairs; which in-
volved the usual total recap and replacement of a 
few resistors, maybe a little doped Kleenex patch 
on the speaker cone, but the most gratifying part 
of this job was salvaging the badly damaged cabi-
net, and I had young Lee here to carry the hod. 
 

(Continued on page 11) 

RECLAMATION OF A PHILCO BASKET CASE 
BY ALFRED CORBIN 

 
By way of introduction, I have been involved with vacuum tube receivers since 1944 when I attended the US 
Navy’s excellent Radio Technician Training Program.  Since that time, my career naturally brought me through 
many years of design work with solid-state electronics, a bit of analog, then digital computer design and even a 
bit of software voodoo. On one step along the way, I taught Ed Lyon practically everything he knows [1] 

The Philco 46-200 as it came apart on the bench 
was quite a wreck, especially the Bakelite cabinet. 
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We, Lee and I, had done 
some restoring work on 
old cars and developed 
a pretty good technique 
for patching a signifi-
cant hole in a car’s 
fender or other sheet 
metal.  Our method is to 
rivet a patch of perfo-
rated aluminum sheet 
on the back side of the 
hole, shape it precisely 
and cover the outside 
surface with Bondo.  If 
that works on a Model A, why not on a Philco? 
 
We decided to try it on the Philco.  Fortunately, 
the perforated aluminum, about 1/32-inch thick, 
is soft and malleable enough that one can hand-
form it to the desired curvature.  Lee cut and 
manually formed a patch to fit the hole.  Since it 
would not be practical to rivet the patch in place, 
he drilled one-eighth-inch holes in the radio cabi-
net, spaced about one inch apart around the edge 
of the gaping hole . On the outside surface, he 
countersunk the holes.  We wanted the Bondo, 
when applied from the inside, to ooze through 
the countersunk holes to form, effectively, flat-
head rivets when cured and sanded flush. 

 continued from page 10 

   
Lee then slathered (that’s what you do with 
Bondo)  the inside and outside of the aluminum 
patch with Bondo so that it covered the area 
completely and also oozed out of the “rivet” 
holes. Allowing only a few minutes for the 
Bondo to cure to leather hard consistency, he 
worked the outside surface with a Surform file, 
then a lot of hand block sanding to blend the 
shape of the outside Bondo with the surface of 
the cabinet. 

 

(Continued on page 12) 

Clamping the perforated aluminum sheet in place so that the Bondo “rivets” 
can cure, as they will hold all together while the aluminum is covered with 
Bondo, inside and out.  Carefully shaping the Bondo while still not completely 
cured makes later sanding to shape much faster. 

Here is the cured and sanded Bondo-repaired 
cabinet hole.  The sanding is important to getting 
an invisible patch-job in the end.  It requires 
graduating from coarse to extremely fine grit in 
small steps, to avoid scratches, and attain polish.. 

After painting, the patched area is virtually invisi-
ble.  This patch does not rely on a bond only in 
the thin broken edge; the “rivets and aluminum 
backing are key to a strong, unstressed patch. 
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Timing is somewhat critical with a catalyzed sub-
stance like Bondo;  if you don’t file and sand it at 
just the right stage of its cure, it will soon be-
come concrete-hard.  After that time, it can still 
be worked, but with great difficulty, and usually 
requiring a power sander.  Lee gave it a little 
more fine sanding then applied a coat of 

“rattlecan primer” [3], a little more fine (600-
grit) sanding and sprayed (also rattlecan) a gener-
ous coat of dark brown enamel, a good  repro-
duction of the original [4]. 

(Continued from page 11)  
Here’s the finished Philco.  We intentionally left 
the inside surface of the patch unfinished just for 
display.  I am quite proud of the final result of the 
job, although our methods might make a true re-
storer retch. [5]. 
 
Endnotes: 
[1] In actual fact, both Ed Lyon and I were taught the 
art of shade-tree electronics design, construction, and 
reconstruction by Bob Wagner at Henry Berliner’s 
research plant, ERCO, in Riverdale, MD, in the early 
1950s. 
 
[2] In this respect, the author’s work on old radios 
more nearly resembles the work done during the 
golden age of radio in good repair shops all over the 
country; the repairmen made the radio functional 
again, and did cabinet repairs that satisfied the cus-
tomers, with no attempt to make the repairs invisible 
to future radio-archæologists. 
 
[3] Aerosol spray-type primers, enamels, and paints. 
 
[4] The author reports that he uses various common-
place brands, like Rustoleum. However, MAARC 
member Bill Lees reports that some of the very small 
cans of spray-finish made for retouching minor dings 
in auto finishes often have superior nozzle designs 
that yield better finishes, much less likely to have runs 
and blobs. [Ed.] 
 
[5]  I've always liked short cuts, dirty tricks and quick 
fixes.   Wasn't sure how that stuff might be received 
by a high class outfit like MAARC.  My book An-
tique Radio Restoration/Repair  has been a good 
seller with about 2,500 copies sold.  There have been  
a few critical comments suggesting that I include a 
little less theory and more practical solutions to the 
problems we constantly encounter.  I'm now working 
on a major revision, possibly a new book, that will be 
loaded with practical shortcuts and dirty tricks. 

Front view and technician’s view of the finished 
Philco 46-200.  The inside of the patch was left un-
painted to show how the hole was patched.  The 
electronics repairs included repainting the chassis, 
and the end result is respectable, if not purely true 
to the radio’s period. 
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small metal angle brackets and fine cheese-head 
screws.  The circuitry dates to 1918 vintage, the 
parts look like 1930-vintage, and the cabinetry and 
mounting methods look like German WW2 qual-
ity.  This radio would be a real puzzle for radio 
archæologists, if they were to estimate its date of 
manufacture. 
 

T he third unusual tube this month is the 
type 6JD5 “chambered-anode” tetrode, 
used as a precision voltage regulator in 

tube-fired color TV sets, and now discovered to be 
a pretty fair audio enthusiast’s output tube.  Joe 
Sousa and the staff at Radiomuseum, in Germany, 
have written a thorough-going exchange of techni-
cal correspondence on the TV version of this style 
of tube, with Joe pointing out the similarity with 
the old US type 48 power tetrode.  The 48, it will 
be recalled, was usually made with what look like 
partitions (almost office cubicles) inside the anode 
or plate.  Early popular radio magazines hinted 
that these metal partitions were for heat dissipa-
tion, but Joe noted some time ago that the real pur-
pose was to set up electric fields inside the plate 
that would direct cathode electron flow to the 
plate, even when it was less positive than the 
screen grid.  This took the “kink” out of the type 
48 tetrode’s plate characteristics. Ernest Erb at 
Radiomuseum further describes the action of these 
“chambers,” as he calls them, and showed a Ger-
man brochure in the Radiomuseum site pages.  We 
show the cover of the brochure here, which shows 
the chambers clearly. 

quency, probably for netting with other units in the 
battlefield.  The wave-meter’s tuning capacitor has 
very fine gearing and finely etched dial markings 

and indicating hairline, for accuracy in its setting. 
A total of five T.M.2 tubes are used, with the two 
for the transmitter tied in parallel, for brute-force 
power (probably a few watts)  The tank coil grid-
dips in the middle of the US AM broadcast band, 
and upward to perhaps 2 or 2.5 MHz.  The acces-
sories case also had a reel of antenna wire, a 
ground stake, the power cable (that probably went 
to a hand generator or a battery box), and head-
phones.  Workmanship is superb, and there are 
literally hundreds of parts in this simple trans-
ceiver, made in the form of a cube with many par-
titions and supporting rods, all held together with 

(Continued from page 8 - Tidbits) 

French ER12 transceiver, of about 1927, front and 
rear views of chassis assembly. Five T.M.2s used. 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: JFRADIO@aol.com 
 
F o r  S a l e :  R C A / N i p p e r 
Maintenance mats, new old stock 
(probably 1980s), red vinyl, black 
cloth backing, 51 by 31 inches, 
1.3 lbs. Two Nipper (dog and 
Victrola) logos with words"RCA 
Replacement Parts" in white at 
top and bottom. Mats were 
intended for use by technicians 
repairing electronics in your 
home. Mint, folded in original 
stapled plastic bag, with insert 
printed "RCA Stock # 1F8084". 
Fine display table coverings. $43, 
or two for $78, postpaid in U.S. 
Email or phone for picture or 
more info.  Alan Diamant, 108 
Redwood Drive; Madison, AL 
35758; 256-325-4600, email: 
amdiamant@aol.com.  
 
FOR SALE: VINTAGE RADIO 
& AUDIO PARTS BUSINESS. 
 I have been selling radios,  
audio, tubes, Sams, books & parts 
on the internet since 1998 at 
vintage-electronics.com & by 
catalog for almost 20 yrs before 
that. However, the warehouse I've 
been renting  is up for sale & I 
might not have a home for all 
these items in the near future so 
it's time to downsize. For that 
reason, & the fact I'm not getting 

any younger, I plan to sell parts of 
the business.  I am offering for sale 
the Parts, Sams & Books segments 
of the business. The prices are very 
reasonable for any or all 3 of those 
businesses. Please contact John 
Kendall at vintel@comcast.net for 
more information.  
 
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 adapter, 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. 
 
For Sale:  Reproduction knobs and 
rubber parts for vintage/antique 
radios. (Latest product: lever 
buttons and push-buttons for 
Belmont table radios) See 
www.RenovatedRadios.com to see 
the full selection of radio parts. Or 
call: (586) 876-9802 (Leave 
message)  Ed Schutz blacksmith@ 
RenovatedRadios.com 
 
For sale: Unique commissioned 
quilted wall-hanging of RCA 

Nipper dog patterned after famous 
stained-glass Nipper, 42” wide by 
39” long, by Colleen Prosise.  
Also, selected company-made 
radio-furniture combinations.  
Other radios and selected radio-
related items and books. 
Inspection by appointment, only, 
but I can bring some to 
Davidsonville meetings.  Gerald 
Schneider, 3101 Blueford Rd., 
Kensington, MD 20895; ph: 301-
929-8593. 
 
Vintage Electronic Services:  
Specializing in vintage radios, test 
equipment, and audio.  
** Electrical Repair and 
Restoration  
** Component Rebuilding  
For more information, visit my 
w e b s i t e  a t  h t t p : / /
services.pixellany.com/  
Mark Herring, Annapolis, MD  
443-949-9785  
mark@pixellany.com 
 
Wanted:  A MAARC member 
willing to chair the next 
International Radio Restoration 
Contest, that position formerly 
held by M. Hainault of the 
Quebec  club..  He has become 
too busy with his work to be able 
to continue the chairmanship.  
Contact Ed Lyon, address on page 
2. 
 
 

 

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. 
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MAARC Your Calendar! 
 

Sun., Sept.20 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: 3-D Advertising items; 
Presentation Joe Colick on 3-D printing. 

Sun., Oct. 18 RadioFallFest-2015  The last big radio/audio/ham-fest and 
auction of the radio season. Held at the Davidsonville Family 
Recreation Center, MD; Gates open at 7:00 am; No 
admission fee; Food available, served by Boy Scouts of 
America;  Indoor auction scheduled to start at noon (but 
earlier if weather threatens). 

Sun., Nov. 15 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: 1920s homebrew radios; 
Presentation: Domi Sanchez on E-Bay buying techniques. 

Sun., Dec. 20 MAARC meeting and auction at the Sully Station 
Recreation Center, Centreville, VA..  Details next issue. 

 

Hamfests:  —check the ARRL website, www.ARRL.org 
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