
 
BRINGING A DOWN-COUNTRY RADIO INTO 

THE BIG CITY  
BY ED LYON 

This short piece describes the making of a power supply for a farm radio, and is the first paying radio-servicing 
job done by the author during his five years at John Carroll University, in Cleveland, Ohio 

T HE periodical “Alumni News” type magazine 
from my Alma Mater arrived in the mail, and 
an alumnus who got a mention for some feat 

or another was a fellow I remembered, named Dave. 
(his last name eludes my memory, but I seem to 
remember it as Wargo, but maybe that was a different 
Dave, maybe from high school.)  He was from 
Wellsville, Ohio, or, to be more exact, from “outside 
Wellsvul, Ahia.”  Yes, Dave was a farm boy, and the 
way we met was that he sought me out in the autumn 
of 1949, having heard that I could fix radios. 
 
He had brought to college a small wooden-case radio 
that he wanted me to fix up so it could work from the 
wall power receptacles, rather than from the 
batteries, still inside, but leaking slightly.  I told him 
that would be no problem; all I needed to do was 
make up an A-, B-, and C- battery eliminator and put 
it into the case where the batteries were, alongside 
the chassis, itself.  He asked how long it would take, 
and what it would cost, and was surprised when I 
said I would have do a few things before I could give 
him an answer.  I explained further that I had to get 
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my tools, parts cabinet, and test gear (a multimeter 
and a battery-operated home-brew signal generator) 
from home and then find a place I could get parts.  I 
told him he was my first customer, and I really 
hadn’t quite got settled into my sophomore year yet, 
having just registered and looking for the 
classrooms and lecture halls I would have to attend.  
I added that I had just rejoined the Superintendent 
of Grounds crew for a second year of populating the 
campus with shade trees, and that fixing radios was 
a sideline, not my primary job. 
 
I wrote to my parents and told them I needed my 
parts cabinet, tools, and test gear.  They (mostly 
Mom) protested that once I started fiddling with 
radios I would likely flunk all my classes, so I had 
to explain to them that this was a second job, 
probably lucrative enough that I might not need to 
continue digging holes for trees, and sweeping/
mopping floors when the weather prevented 
digging.  I also said (lied) that I could see no end of 
customers in those dormitories, which hold 

(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. 
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hundreds of students, all with radios that will need 
attention.  They eventually relented, probably 
influenced by my adding (more lies) that there was 
Television here in Cleveland, and I could learn-by-
fixing TV sets, maybe enough that I could build them 
a TV when I got back in the summer.  At that point in 
time I was not even sure whether Pittsburgh (my 
parents’ nearest city) even had a TV station.  As a 
kicker, late in the second semester that year, I learned 
that in my pre-med curriculum there was no way I 
was ever going to medical school, no matter that my 
grade point average was 2.95 (out of 3.00 in those 
days), for lack of “pull” from a doctor-relative, of 
which I had none.  My future at that point was certain 
to be either at the head-end or foot-end of a litter in 
Korea as a corpsman, if I graduated from pre-med 
with good grades. It was my signal to switch 
curriculum to Physics-Electronics Option. 
 
With the stash from home retrieved from the Railway 
Express office on 55th Street in Cleveland, and set up 
in my landlady’s attic, where I had a sleeping room, I 
assessed my parts complement, and roughly designed 
a power supply, on paper.  I saw Dave next day and 
said I would make him a deal.  I needed to buy only 
about 5 bucks worth of parts, and my parts’ total 
worth was only a few bucks, so I said I would do his 
job for 10 dollars, as an “Opening-Day” sale.   He 
accepted the offer, and added that his dad absolutely 
forbid modifying that radio with “city-slicker” 
features that wouldn’t work when he brought it back 
to the farm in the summer.  His father had heard 
stories of how kids took the family radio to school, 
modified it, electronically, somehow, and it came 
back able to play only dance and jazz music.  “Even 
Lowell Thomas sounded diff’runt after a spell in that 
college,” he claimed. 
 
I assured him that it would end up with a box-like 
thing which replaced the batteries or battery pack, 
whichever his radio had inside.  I also told him that 
he could just keep on using batteries, because ten 
dollars might buy him  a couple sets of them, but he 
nixed that idea, adding that he liked jazz music, and 
tuned in stations that played it all night long – 
stations far away.  Then he handed me the radio, and I 
got a really good look at it for the first time.  It was a 
Sentinel, and from the paper label on the bottom I 
saw it had five tubes – a Model 60B.  One of the 
tubes had a strange nomenclature, and could have 
been a current regulator. (My notes say SE-1, but a 
check with the Mallory manual has it 5E1; in any 
case it is a regulator tube).  The “real” tubes 

(Continued from page 1) 

numbered four: 1C6 heterodyne converter, old-
fashioned 34 as IF amplifier, 1F6 as combined diode 
detector and pentode amplifier, and good old 33 as 
audio output stage.  At this point the 1F6 pentode 
section might have been another IF amplifier stage, or 
an audio amplifier. 
 
When I had traced the circuit diagram, or at least the 
filament, plate supply, and bias circuit schemes, I 
found that all the tubes, except the regulator, had their 
filaments in parallel.  A quick check with the RCA 
tube manual allowed me to add the filament currents 
for the four tubes to find the total needed from the 2-
volt A-supply I would make, and the total came out at 
0.5 ampere.  The 5E1 regulator tube was wired in 
series with the parallel array of the four tubes, and I 
saw that there were two 1½-volt dry cells used for the 
radio’s normal A supply.  That meant that a new set of 
batteries, producing 3 volts, should drop 1 volt across 
the 5E1 regulator, and the remaining 2 volts fed the 
tube complement, totaling 0.5 amp current.  In that 
condition, the 5E1 regulator, running at its usual top 
temperature. had to develop 2 ohms resistance; when 

A Sentinel 60B cabinet exactly like the one on 
Dave’s radio, brought to me in 1949 for a custom 
battery-eliminator build/installation. 
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volts, and all three were wired in series, using the 0- 
and 45-volt terminals.  Three wires came from this 
battery pack, one at the very bottom voltage, zero, 
one at the 22.5 volt level from the same battery as the 
zero level wire, and the third from the very top 
voltage 135 volts above zero.  A quick tracing of the 
battery wires, helped by the insulation colors, showed 
that the chassis ground was connected to the 22.5-
volt point, and the bottom-most battery voltage level 
was therefore negative 22.5 volts, obviously the C 
(bias) supply, and the topmost voltage was now 112.5 
volts, the B supply.  Piece of cake.  I could make this 
supply ac-dc, direct from the power line, and risk 
electrocuting Dave, or make it right, using a 
transformer from my junk – um – parts box. The C-
supply, originally the lower half of the bottom-most 
45-volt battery, fed a string of resistors, and my 
examination of the radio schematic diagram in Rider 
(as I write this article; I had very little access to Rider 
in the 40s and 50s) shows that these resistors drain 
about one milliamp from that part of that battery.  
Similarly, a quick calculation (a few days ago) of B-
supply current drain shows it to be about 21 mA. This 
means that the lower half of the lower battery would 
probably still have considerable life in it when the 
upper half, and the other two B-batteries, were 
exhausted.[1] 
 
My “parts” box contained three old power 
transformers that I had rewound during the previous 
summer.  I had used high-quality military-surplus 
magnet wire that Rev. Tom had got for me the 
previous school year from Fair Radio in Akron.  The 
new wire was heavier than the original, so that my 
newly-wound B-voltage secondaries had fewer turns, 

(Continued on page 5) 

the batteries had deteriorated to, say, a worst-case 1.1 
volt each, for a 2.2-volt total for the series-wired pair, 
the “cold” resistance of the regulator should 
theoretically be 0.4 ohm.  I expected the actual tube to 
be somewhat short of those extremes, thus allowing 
slightly higher than 0.5 amp current with new 
batteries, and slightly less than 0.5 amp current when 
the batteries were about shot.  
 
Just to test my mathematics, I pulled out the regulator 
“tube” and tried to test it with my multimeter.  It was 
open-circuited.  So how was this radio working?  The 
present set of batteries were “sweating” and read very 
low voltages, so I trashed them, just to prevent 
corrosion.  So a test of the radio’s workingness at that 
moment was not possible.  But I could ohmmeter-test 
the filament string, looking in the A battery wire-ends.  
Odd – even with the defective 5E1 regulator in my 
pocket, I got a reasonable, but hard to read, 3 to 4 
ohms, as best as I could read with my old multimeter.  
Checking into the under-chassis wiring disclosed that 
there was a 1-ohm, 2-watt resistor soldered across the 
5E1 socket terminals.  But this was a new-looking 
(likely military surplus) Allen-Bradley type of 
resistor.  While not regulating anything at all, it did 
allow use of the radio, probably somewhat hurting the 
tubes when the batteries were new, and tending to 
crap out before the usual battery lifetime was up.  
Later, when I saw Dave again, I asked if his dad was 
getting good battery lifetime with the radio.  He said 
it wasn’t bad, but was shorter now, after the war, with 
the cheaper batteries available these days (1949). 
“Besides,” he said, “When the radio guy at Sears in 
Steubenville fixed the radio two years ago, when it 
quit working, he warned us not to buy surplus 
batteries, because they will not last as long.”  Cheeky 
codgers in Steubenville, eh? 
 
Well, then, I realized I had better make that A-supply 
produce exactly 2.5 volts, even if just to avoid a tube 
burn-out from over-current, or else try to find a cheap 
5E1 to replace the defective regulator and the 
surreptitiously-added 1-ohm resistor. For the former, I 
would have to borrow the use of Rev. Tom Biecker’s 
General Physics lab at school, where he has all sorts 
of power supplies, decade resistance boxes, and 
meters, so I could adjust my A-supply output 
behavior reliably.  If I obtained a 5E1, the A supply 
specs could be relaxed a tad. But now to look at the B 
and C battery eliminator part of the supply. 
 
The existing (but worn out) B batteries were three in 
number, all the same type, 45-volt with a tap at 22.5 

(Continued from page 3) 

Chassis-top view of Sentinel 60B.  Dave’s looked 
this way, but at least it had a complete 5E1 regu-
lator tube installed—minus the filamentary wire. 
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Assembling the supply into the RCA box took a 
couple evenings in Rev. Tom’s store room.  I tested 
the unit in his Lab, and it looked like it would do 
well.  I finally mated it with the Sentinel radio after 
removing the 1-ohm 2-watt resistor someone had 
soldered in place of the regulator, found that the 
power supply box fit securely in the old battery 
space, and typed up a card showing instructions.  My 
power supply box had its own on-off switch, which 
turned off everything.  The radio’s built-in on-off 
switch was a three-pole affair on the back of the 
volume control.  It simultaneously switched the B+, 
C-, and A+ lines that came from the supply (or from 
the batteries, when installed).  Thus, either the radio’s 
normal switch or my toggle switch on the metal box, 
accessible from the rear of the radio could be used to 
control the radio, but if the radio’s own switch was 
used, it left the power supply turned on, and it could 
be indefinitely, considering the priorities in dorm life. 
How to get Dave to remember to shut off the rear 
switch?  I thought of a number of complicated lights, 
buzzers, and the like, but all required modifying the 
Sentinel radio’s internal wiring. 
 
Rev. Tom Biecker came to my rescue, here.  He 
suggested adding a dial light, operated only by the 
rear (power supply) switch.  I added a pilot light 
inside the RCA box, at his instructions, fed from the 
unused 6-volt transformer winding.  Meanwhile, he 
had taken a length of rectangular-cross-section glass 
rod, fired up a Bunsen burner, and bent it so it came 
out of a matching rectangular hole he had “nibbled” 
from the corner of the power supply box [2], and then 
shortened the glass rod (by notching and breaking), 
and finally fire-polished the end, so it shined the pilot 
light onto the edge of the radio dial.  Now, as long as 
the power supply was switched on, the dial lit up, 
whether the radio was off or on, according to its own 
volume-control switch.  Seems he knew a thing or 
two about light pipes, and fiber optics, at that early 
time.   
 
My only camera at the time was a 120-size Ansco, 
which would not focus at all on objects closer than 
about six feet, so the pictures of this repair job were 
next to useless, and have not survived to the present.  
However, by a coincidence, a local homeowner near 
our home brought me a radio for value estimation, 
and it looked somewhat familiar.  Sure enough, it was 
a similar Sentinel, with the same tube complement, 
but with the 5E1 regulator tube mostly missing. By 

(Continued on page 6) 

and produced lower voltages.  I tested one, taken 
from an Emerson junker radio a few years earlier, and 
it produced 125 a-c volts each side of center.  The 
five-volt winding had been “updated” by me to 
include a center-tap, as did the 6-volt winding.  The 
B+ and bias supply went together quickly, needing 
double selenium rectifiers, because my transformer 
made a slightly higher a-c voltage than the usual 
selenium liked, and I didn’t want to resort to a 6X5 
tube rectifier, mainly because of the heat generated. 
After the B+ filter I added a resistance divider to 
make up the 22.5-volt C- supply from the resulting 
138 volts I got from the kluge. 
 
I had a box of new war-surplus selenium (or perhaps 
copper-oxide) rectifiers, most of which were single-
plate types, made for aircraft 28-volt systems.  I 
assembled four of these to make up a bridge rectifier 
for the filament supply, fed from half of the five-volt 
transformer winding.  With a modest 50 uF filter cap, 
it made 3.4 volts unloaded, and 2.8 volts when loaded 
with Rev. Tom’s laboratory resistor decade box set for 
the 5-ohm Sentinel radio filament-string load.  But his 
DuMont 208 ‘scope showed a ton of 120-Hz ripple on 
it.  Much more capacity was needed, requiring some 
of Dave’s 10 dollars.  I also needed to buy those B+ 
selenium rectifiers.  Those were listed at 69 cents 
each at the 105th Street wholesaler’s, and I would 
need four – two in series on each side of my 125-0-
125 volt secondary.  For a box to put all this stuff in, a 
gutted RCA aircraft-radio was in Rev. Tom’s scrap-
heap in the store room.  Total outlay in actual dollars 
was $6.12.  With my labor thrown in for free, 
my“Profit” was $3.88, all assuming that I did not buy 
a 5E1 regulator.  If I had to buy that, the profit would 
likely plunge toward zero. 
 
Whether the 5E1 was necessary depended on how 
well regulated the filament supply was.  If it stayed 
between 2.5 and 2.9 volts, I would need none.  If it 
ran as low as 2.4 volts or surged to 3 volts, I should 
get one, assuming the wholesaler even had these. 
Next day, I hopped a bus for 105th Street, bought the 
parts I needed, and asked about the 5E1.  They had a 
replacement chart that called for a type 5-1 as being 
equivalent, and listed its cold voltage drop at 0.2 
volts, and its hot voltage drop as 1.25 volts, exactly 
what the radio needed.  Now my paper-designed A 
supply was good enough.  Best news was the 5-1 tube 
cost 2.05, yielding a profit, overall (assuming free 
labor), of $1.83, not much today, but worth two meals 
in 1949. 

(Continued from page 4) 
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End Notes: 
[1] This sort of sharing of a voltage-tapped B-battery 
to allow some part of it to act as a bias supply (C-
battery) had two good features, in my experience. 
First, on a technical note, it kept the C-supply 
working at full bias voltage levels throughout the 
overall battery lifetime. Second, in my earlier radio 
upbringing, on a farm in western Pennsylvania 
(which had no electric power), those exhausted 
batteries, often found in roadside “dumps,” 
sometimes had one half (the part used for C-voltage) 
still operable, and these were retrieved and harvested 
for radio experimenting. 
[2] Rev. Tom Biecker had many odd tools in his store 
room/shop, including a clever hand nibbler that 
removed tiny (about ⅛ x ¼ - inch) rectangles of 
metal from a chassis or plate of aluminum.  He gave 
it to me when I graduated in 1952, and it is still here, 
somewhere, among my tools. 
 

this is meant that its 
base was still in the 
socket, but the rest 
was gone, and 
someone had stuck a 
wire jumper inside 
the base to short out 
the device.  He even 
had a couple pictures 
o f  t h e  r a d i o 
components, which 
he was going to send 
me by mail, but 
brought them along, 
instead. That was in 
1990 or 1991, and I 
estimated at the time 
that such a radio 
might fetch $20 to 
$40 if the cabinet 
was shined up a bit, and someone could find a 5E1 or 
5-1 regulator tube.  At the time, I had fetched my old 
repair notebook papers, and found this story of 
Dave’s radio and my first paying repair job while at 
college.  A job that paid me enough to stave off 
hunger for two days or more.  And one in which I 
learned a lot, especially how clever some of those 
Jesuits were.  This job would have been far less 
educational if I had had access to Rider data, modern 
solid-state regulators, high-voltage silicon diodes, 
printed circuit boards, and all the rest of our 
conveniences. 
 
And best of all, Dave could then take his radio back 
home to Dad, remove the power supply box, slip in 
the proper batteries, and play the radio again, down 
on the farm, but now, those “cheap short-life-war-
surplus batteries” would last much longer, thanks to 
the 5-1 regulator installed in the process, here. 
 

(Continued from page 5
) 

 

FOR THE RECORD: 
 

The September meeting of the Mid-Atlantic Antique Radio Club was held at the Davidsonville venue, with ap-
proximately 52 members attending.  Weather was fair, and the flea market in the parking lot was active.  The 
attendees saw a demonstration and descriptive presentation of 3-D printing, a technique that might hold promise 
for certain radio parts’ manufacture to replace deteriorated pot-metal castings.  The best result, as always, comes 
from the more expensive, state-of-the-art methods and equipment, but we learned much from the presentation. 
 
The October meeting took the form of RadioFallFest, MAARC’s annual autumn flea market and auction.  Re-
sults were not available at press time.. 
 

 
Rider Schematic of Sentinel 60B. 
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T HE May 1932 issue of Radio-Craft magazine 
described a new detector tube on the market, 
touted by its inventor, Norman Wunderlich, a 

former RCA engineer [1], as “revolutionary in its effi-
ciency.”His background included a period working 
for Victor Talking Machine Co., including a part of 
1930, when RCA was owner of the Victor company. 
At RCA Victor he worked on several projects, includ-
ing improved suspension techniques for loudspeaker 
cones, and left to strike out on his own, with the idea 
of a better detector tube.  The methods mostly in use 
at the time were grid leak detection and anode-bend 
detection, but vacuum-tube diode detection had been 
re-discovered in the late 20s, and work was underway 
to develop purpose-built diodes for this function, 
some as stand-alone devices, others combined with a 
triode amplifier in the same vacuum envelope.  
Whether Wunderlich was fully aware of these devel-
opments is not clear, but in any case, he was con-
vinced he had a much better detector. 
 
To review the Wunderlich detector for all those read-
ers who are new to the subject, or who may have for-
gotten some or all of the Wunderlich 
characteristics, we will now summarize 
this detector’s main features, including a 
short discussion of detection in a radio. 
 
In amplitude-modulation (AM) radio, the 
signal generated and radiated by the 
broadcaster or transmitter fluctuates in 
peak power level, with the fluctuations 
corresponding to the voice or music au-
dio signal developed in a microphone, 
record-player, or whatever sound source 
it is desired to broadcast.  These power 
(or voltage) fluctuations of the radiated 
signal result in corresponding voltage 
fluctuations in the radio receiver after the 
desired signal has been separated from 
all the other existing radio signals in the 
receiver’s tuning process, and has then 
been suitably amplified.  In the case of 
the earliest practical AM receiver, the 
crystal set, the receiver consisted only of 

a tuner to select the radio signal of interest, followed 
by a simple rectifier (the crystal) which passed to the 
headphones only the positive-going (or only the nega-
tive-going, but not both) half of the selected signal 
voltage.  The headphones could not respond to the 
individual positive (or negative)impulses comprising 
the rectified halves of the radio signal, but integrated 
them, thus deflecting the headphone diaphragms more 
or less, according to the overall envelope of the radio 
signal.  The rectifying action of the crystal was criti-
cal to being able to hear the program material modu-
lating the radio wave. 
 
The crystal is a diode, and not a particularly high-
quality one at that.  Radio design engineers quickly 
accepted the vacuum-tube triode after it was suitably 
developed during the first World War, mainly as a 
way to amplify received signals, for most such signals 
were of insufficient power to operate headphones.  
The triode became the only type vacuum tube avail-
able for radio use, so great was the emphasis on de-
vising clever ways to get economical and reliable am-
plification.  To carry out the signal rectification proc-

ess, which was a necessary step in receiv-
ers that were to operate headphones or 
loudspeakers, the designers found that 
with proper circuit elements, “grid-leak” 
detection or rectification could be accom-
plished with a triode tube.  In grid-leak 
detection, the triode grid and its grounded 
cathode together form a diode or rectifier, 
where the grid adjusts the quiescent level 
of the signal waveform so that the incom-
ing positive peaks are locked to nearly 
ground potential, while the signal’s ampli-
tude is left unchanged, resulting in fluc-
tuations only in the negative direction.  
These fluctuations are amplified and in-
verted by the triode’s plate or anode ele-
ment, and can then be used to operate the 
headphones or speaker, or be further am-
plified in the audio amplifier section of 
the radio.  The problem with grid-leak 

(Continued on page 9) 

CO-PLANAR GRIDS—RCA WUNDERS ABOUT THEM  
BY ED LYON 

.Back in December 1996, Lud Sibley sent us a short summary of data generated by RCA Radiotron engineers in 
their efforts to show (disparage) the performance possibilities of Wunderlich-type vacuum tubes.  The data and 
accompanying report is quite objective, and shows little or no bias, except that extraordinary circuits are some-
times used in the alternative detector circuits to ernhance their performance vis-à-vis the Wunderlich-type detec-
tor.  Here’s a summary of that summary report. 

Arcturus Wunderlich 
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vided by synthesizers, and use product detectors ca-
pable of demodulating SSB signals.  A few models 
even have synchronous detectors, able to work seam-
lessly with the old AM as well as the SSB formats.  
But the collector with a Scott All-Wave, Silver Mar-
shall  Masterpiece, or any of the higher-end consumer 
radios of the past will have to turn on the Morse-code 
BFO, and in some that is a push-button that doesn’t 
stay “on” unless kept depressed (but hey – that’s what 
little kids are for), and then the collector will have to 
“ride” the BFO pitch control and tuning knob to keep 
the danged station captured.  And if a plane flies by, 
maybe enroute to or from BWI or IAD, the orchestral 
music he was listening to, from Deutsche Welle (or 
wherever), will break up, or the announcer’s voice 
will suddenly emulate Donald Duck’s.  
 
Many wonder why the ITU is doing this.  Well, the 
process was conceived way back in 1978 (almost 40 
years ago!), and solidified over the next six or seven 
years, during which time many third-world countries 
were emerging from the prolonged post-WW2 civil 
vacuum resulting when their colonial status vanished 
in a sudden stroke.  The newly-formed governments 
all wanted international broadcasting spectrum space, 
and the super-benevolent ITU granted it to them in 
wholesale chunks, taking it, of course, from other 
services, like military communications, maritime mo-
bile services, commercial fixed-station communica-
tions, facsimile services, and the like.  These old ser-
vices adapted to the removal of their spectrum by 
transferring to satellite communications, long-haul 
multiplex HF, and the Internet.  Mainly, and with ac-
celerating speed, to the Internet.  The actual long-
distance communications paths in the internet, of 
course, are mainly via satellite, fiber, and copper co-
axial cable, and most any other method available, 
even though it may take hundreds of relay stops 
along the way – thanks to the power of packet com-
munications, error-correcting coding, and universal 
signal protocols. 
 
But the emerging nations soon filled all the interna-
tional broadcasting spectrum space available, and the 
ITU had to do more, so they began forcing everyone 
to SSB as a way of doubling the user density.  And on 
New Year’s Day, the capacity will have been almost 
exactly doubled – but guess what?  The number of 
international broadcasters has recently (over the past 

(Continued on page 11) 

W E’RE fast approaching the 
end of 2015, and, accord-
ing to the world-wide grip 

on the radio spectrum held by the ITU 
(International Telecommunications Un-
ion),  December 31, 2015, at 
23:59:59.99 hours GMT marks the very 
end of “ordinary” AM broadcast sig-
nals in the shortwave part of the radio 

spectrum.  No longer will WWV announce the time in 
the spoken word using AM, no longer will any of the 
international broadcasters be able to talk to the short-
wave listeners of the world, unless the listener has a 
radio capable of single-sideband reception.  As of 1 
January 2016, at 0000Z hours, all shortwave broad-
casting shall be executed in SSB – single sideband. 
 
This stoppage of AM on the shortwave bands, actu-
ally double-sideband AM (or A3), like we might lis-
ten to with our multiband tube-type collectable radios, 
has, in fact, been a gradual thing, even though it goes 
abruptly to zero existence this coming New Year.  
Over the past two decades, the level of the carrier in 
international broadcast AM signals has been required 
to be reduced, with respect to the sidebands, partly to 
get listeners to stop using ordinary (envelope-
detected) AM reception, and as a way to reduce the 
existence of signals having no intelligence on them 
(such as the carrier signal).  This has adversely af-
fected the quality of the audio coming out of many 
AM receivers tuned to these shortwave broadcasters 
over the past three decades.  
 
We wonder how many third-world citizens still rely 
on simple (like the old table-top receivers by Philco, 
Fada, Emerson, and the many others of the ‘30s, ex-
cept possibly solid state, now) AM radios to get the 
news, music, and propaganda currently flooding the 
world from BBC, Radio Moscow, Deutsche Welle, 
Voice of America, Radio Luxembourg, and the many 
other shortwave AM radio services.  It may be a 
shock to them to find it all unintelligible after the 
New Year. 
 
Yet, many collectors and all sincere SWLs use receiv-
ers of far better capability than those simple multi-
band Philco, Emerson, or Fada models, and may have 
been employing detection schemes capable of receiv-
ing all the post-New Year SSB signals all along.  
Many use modern solid state receivers which have 
very stable and accurate local oscillator signals pro-

Tidbits 
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detectors is their inability to operate over a large 
range of signal amplitudes. 
 
Radio engineers then moved onto “anode-bend detec-
tion,” which utilizes straightforward amplification, 
but with the amplifier tube’s element voltages set in 
an area of the tube’s characteristic current-vs.-voltage 
plot where there is considerable curvature, resulting 
in the tube amplifying the positive halves of the sig-
nal far more than it amplifies the negative half, or 
vice-versa.  This form of detector also works poorly 
at large signals or at small signals, depending on 
which curved end of the current-voltage curve is em-
ployed. 
 
The diode, on the other hand, if improved over the 
basic galena crystal, mainly by stabilization of char-
acteristics, can handle a very great range of incoming 
signal amplitudes.  Fleming’s valve was an example.  
If the signal was first amplified sufficiently to get 
into the range where the Fleming valve could even 
sense its presence, it performed from that point up-
ward to very great signal levels, fairly linearly, as a 
detector – by pure rectification.  Some engineers real-
ized this, and pressed triode tubes into diode service.  
Philco, for example, used type 27 triodes, wired as 
diodes, for detection in their superhet Models 95, 96, 
112, 212, and several derivatives of these.  Each of 
these Philco radio circuits also made use of the diode 
detector’s natural d-c content in the output waveform, 
by feeding it back to earlier amplifier stages in the 
form of bias for those stages’ control grids.  Now, if 
those amplifier stages had used “remote-cutoff” or 
“variable-µ” amplifier tubes, the result would have 
been revolutionary – genuine AVC – automatic vol-
ume control.  Trouble is that the “remote-cutoff” type 
of control grid for an amplifier tube had not been in-
vented yet. 
 
Nonetheless, the scheme worked, somewhat, because 
the amplifier tubes they used, although sharp-cutoff 
in characteristic under normal fixed-screen-voltage 
conditions, used screen voltage supplies that had con-
siderable resistance, so that as the tubes began to cut 
off their cathode currents as a signal was detected, it 
let the screen voltages rise, and this allowed the cath-
ode current to tend to rise.  The result was a definite 
lengthening of the grid bias curve, tending to make 
each amplifier stage slightly remote in cutoff.  Over 
three stages, which most of these radios used, the 
effect was fairly good, preventing severe fading and 

Wunderlich (Continued from page 7) blasting as the receiver antenna waved around on the 
tenement rooftop. 
 
Of course it wasn’t long before Grigsby-Grunow was 
making real diode tubes, designed for signal detec-
tion for Majestic radios, under the Majestic label, the 
G2 and G4.  These Majestics used the tubes as detec-
tors and had the d-c component sent back to the re-
ceiver front-end (and midsection) as AVC.  So, after 
all that, there was not much that Wunderlich could 
add, to make the detection process better.  The wide 
range of inputs that the diode could handle became a 
non-issue, after all, once the AVC capability provided 
by diode detection was exploited.  AVC tended to 
level out the mean signal amplitude fed to the detec-
tor.  But Wunderlich noted that the usual intermediate 
frequency (IF) employed at the time was from 62 
kHz to 175 kHz, mostly tending toward the lower 
frequency end of this span.  To filter off the pulsa-
tions at this IF that remained on the audio waveform 
after detection, it was customary to use chokes and 
bypass capacitors in conducting the signal to the au-
dio amplifier stage(s).  This, of course, reduced the 
fidelity of the radio program material, not so notice-
able in conversational material, but hurtful to classi-
cal music enjoyment (on AM radio?). 
 
A straightforward improvement would be to use two 
diodes, and a double-secondary last-IF transformer, 
and thereby double the frequency of the residual IF 
impulses making up the audio. That was one of the 
driving considerations in the development, in the 
early 1930s, of the type 55 tube, having one cathode 
that served a triode amplifier, and also served two 
tiny diode plates down near its base.  This is the same 
time that Norman Wunderlich came up with a better 
method: With a cylindrical cathode having two an-
odes surrounding the cathode, but make those anode 
plate transparent to electrons, so that the electron 
stream would continue onward to another outer anode 
cylinder, thus making up a triode of sorts, but with 
two separate-but- equal control grids, these grids act-
ing as diode plates, in a dual role. 
 
Wunderlich probably didn’t quite realize what a nifty 
tube he had here.  Each control grid could work with 
the cathode and anode to form an amplifier with re-
mote cutoff characteristics, and with the two grids 
circularly-wound (of thin wire) and interleaved, each 
alone would have exactly the same influence on the 
electron flow to the anode or plate, i.e., the same gm 

(Continued on page 10) 
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or µ.   But, acting together, their gm should nearly 
double, and make the tube sharp in cutoff.  To use the 
tube, the last IF transformer, with its balanced secon-
dary, feeds the two grids, and its center-tap provides 
the source of negative voltage used for AVC.  The 
Wunderlich cathode is grounded, and the anode, resis-
tance-loaded to B+, has the amplified audio program 
developed on it, with a ripple frequency of twice the 
IF, just like the soon-to-appear type 55, but with fewer 
external components, and apparently requiring some-
what less IF-second harmonic residue removal from 
the audio output.  
 
But only a few radio makers bought into the idea.  
One was Scott Transformer, for their AW15 master-
piece of a radio, where it worked very well, but was 
replaced by the type 55 after some initial production 
runs, probably due to cost.  Arcturus built the tube for 
Wunderlich, in several versions (e.g. with differing 
heater ratings), including one version with an addi-
tional diode anode, intended for supplying the AVC 
voltage, rather than using the center-tap of the last IF 
secondary.  A thorough treatment of the characteristics 
of the Wunderlich and near-Wunderlich tubes was 
published by the Tube Collector’s Association (TCA) 
in late 2006 [2].  The original Arcturus Wunderlich 
type tube was soon copied by Sparton, Sylvania and 
others, having nomenclatures like 29, 69 and 70, 
sometimes copying the blue glass and all..  This latter 
expansion by other tube makers might have alerted 
RCA to look into the tube, technically, just to be cer-
tain that they weren’t missing out on something. 
 
This is the logical point at which Ludwell Sibley 
(president of TCA) presented a sheaf of photocopied 
papers, possibly from tube historian Bro. Patrick 
Dowd, who was keeper of the RCA tube archive, hav-
ing saved it all from certain destruction in the cleanup 
upon RCA’s passing.  The papers constituted a lab 
study of co-planar-grid tubes, of which the Wunder-
lich is an exact representative type.  The study in-
cluded numerous models manufactured in RCA labs, 
and tested as full-wave detectors.  Comparisons were 
madewith grid leak detectors, anode-bend detectors, 
and Wunderlich-gridded tetrodes(!).  What the experi-
menters were concentrating on were, in essence, the 
longest-legged detectors obtainable.  Their measure of 
the acceptability of a detector required it to produce 
“enough output to swing the grids of a pair of push-
pull type 245 output tubes.”  They allowed the voltage 
boost of a 4.5:1 driver transformer in the process.  In 
the case of a simple diode detector, it was allowed to 
use a separate-tube (type 227) to boost the audio. 
 

It came as somewhat of a surprise to them that the 
Wunderlich configuration (co-planar-grids in a triode) 
came out successful, helped, no doubt by the fact that 
very little audio-robbing filtering needed to be ap-
pended to the detector, proper, to remove the residual 
IF ripple.  But what caught this writer’s eye was the 
remarkably good performance of the RCA “224-type 
co-planar” detector.  This was a lab-made tube resem-
bling a cylindrical Wunderlich tube with an added 
screen grid surrounding the co-planar control grids.  It 
was far more sensitive than the regular Wunderlich 
type they used (lab-made in the type 227 style), and 
with AVC added, it made a very linear device, easily 
able to “swing” the power amplifier’s grids. 
 
It appears that these lab results were duly filed away, 
unheeded by RCA, since the Wunderlich tube soon 
faded into obscurity, and did not threaten to compete 
with RCA’s accepted type 55 configuration, which 
may well have been an import from Raytheon or Na-
tional Union, anyway.  At any rate, it had been ac-
cepted as the way to detect AM, and there was no 
need to worry about co-planar grids or any other nov-
elty. 
 
 
[1] Wunderlich actually was working at Victor Talking 
Machine Co. (Camden, NJ) when theystaggered and 
fell belly-up in 1929-30. At that point RCA quickly 
moved to acquire the company, mainly to get the fa-
cility.  This would enable RCA to manufacture radios 
just as the government was ordering RCA to cease 
having all their products manufactured by others (GE 
and Westinghouse, primarily).  Wunderlich stayed on 
for a while under RCA management. 
[2] Sibley, Ludwell, “The Wunderlich Detector,” Tube 
Collector, Vol. 8, No. 6, pp33, ff. December, 2006. 
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ten years) been dropping, and at an accelerating pace.  
Why?  Because even the poorer countries are now 
taking advantage of the Internet, and are leaving HF 
broadcasting to twist in the wind.  There is no longer 
a need to enact the sudden death of AM radio, but it 
might be too late to stop the bureaucracy.  Of course I 
haven’t checked the status lately; maybe it has, in 
fact, been stopped. 
 

A MONG our readers, those who are amateur 
radio operators (hams) probably grasped 
quite quickly the import of the preceding 

Tidbit, namely, the impact on short wave listening 
caused by a sudden transition of broadcasters from 
double-sideband (DSB) AM to single-sideband 
(SSB).  Perhaps the rest of the readership, those with 
very little contact with SSB signals, may have found 
it nit-picking.  We should summarize what short-
wave listeners (SWLs) and short-wave hams have 
been doing over the past 50 or so years to bring eve-
ryone to the same page, or at least into the same 
book. 
 
Shortwave listening (SWL) probably started when 
entertainment radio first became really popular, and 
competition among broadcasters began to become 
serious, spreading to an international level.  The gov-
ernments became involved in broadcasting, not just 
for regulating spectrum space and signal specifica-
tions, but in many countries to collect taxes on the 
listeners, as a way of paying for the costs of broad-
casting.  International broadcasting became popular 
in the later 1920s, first as a way to “brag” about the 
popularity and value of spreading the entertainment 
to listeners in their homes, but quickly assuming a 
nationalistic tone, as propaganda to advertise the 
qualities of life in a particular country versus that in 
other countries. The advent of World War 2 brought 
this activity to a peak, and the huge number of immi-
grants (largely from Europe and Asia) to the western 
hemisphere in the 20th century, combined with the 
“tax-free” reception available in this hemisphere, 
guaranteed a sizeable audience in the west for pro-
grams originating in Europe.  
 
Many inexpensive radios here began to be equipped 
with band-switching and additional coil/capacitor 
tuned circuits allowing reception of the shortwave 
broadcast signals from overseas, primarily transmit-
ted on frequencies between 3 MHz and 20 MHz.  The 
times that specific frequencies would be in use to 

TIDBITS, continued from page 8 carry a given program, say, BBC World News, were 
published as printed timetables, available for the ask-
ing from the broadcasters, and published, at least in 
part, in major city newspapers and radio magazines.   
All broadcasting was in ordinary (double-sideband) 
AM, like our own domestic 550-1600 kHz broadcast 
band, and to extract this program material from the 
signal stream in the receiver, all that was needed was 
the same detector that was used for the domestic pro-
grams, except that the shortwave switch would have 
been engaged, and the proper signal “tuned-in.” 
 
The more serious SWLs, those who were interested 
in overseas entertainment life and those who wanted 
to hear things directly rather than as filtered by the 
domestic newsrooms and wire services, gravitated 
toward more serious, more capable receivers.  What 
made these receivers more capable was a combina-
tion of sensitivity, selectivity, and stability, and for 
some listeners, sound fidelity.  E. H. Scott answered 
this call with several models of his beautiful, chrome-
plated receivers, like the AW15, AW23, and Philhar-
monic.  These radios were made more sensitive by 
adding more stages of amplification, applied AVC 
through multiple feedback loops, sharper-edged tun-
ing to eliminate noise from adjacent frequency chan-
nels, and the use of better antennas.  Selectivity was 
improved, over that of the cheaper radios, by using 
more tuned circuits to further limit the incursion of 
extraneous signals into the channel tuned-in.  But the 
key improvement was stability, achieved by using 
expensive, massive, and mechanically accurate tun-
ing capacitors, complete with their gear trains, belts, 
and pulleys, and, in some cases, compensation for the 
temperature extremes over which the components 
operated.  Stability of the tuning was inherently diffi-
cult, because a drift in the frequency tuned-in of, say, 
50 parts in a million (sort of like allowing the tuning 
knob to move by the width of a few human hairs), 
although considered negligible in the 550-1600-kHz 
domestic broadcast band, meant a shift in the signal 
frequency of over 1000 Hz in the shortwave bands.  
None of the shortwave receivers of the day, even the 
best, could really claim drift-free tuning, but costly 
mechanics in the set helped.  The addition of better 
audio amplification was not a difficult task, but it 
raised the costs considerably, and was generally the 
most noticeable mark of the quality of these receiv-
ers, and the most exhibited by owners to their col-
leagues and visitors. 
 

(Continued on page 12) 
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These “high-quality” features were carried through 
into the specifications and manufacture of radios for 
the armed services for the war, resulting in a develop-
ing capability in the industry to produce precision 
tuning devices for radios, and later, for television sets.  
But at about this time (immediately pre- and post-
war) Collins in America, Rohde in Germany, Ed-
dystone in the UK, and Wadley in S. Africa, among a 
few others, sought to harvest some of the benefits of 
quartz crystal control, which had been largely an 
American feature in the war, where the Army, Navy, 
and AAF conspired to finance the creation of a whole 
new industry: quartz crystal cutting, grinding, and 
etching, to produce tiny frequency-stable quartz cir-
cuit elements. These crystal-controlled receivers and 
transmitters released the use of mechanical tuning, 
with all its inherent drift problems, to simple signal-
peaking and general signal selection, but the critical, 
stable quality needed for frequency-setting was ful-
filled through the use of quartz.  The Army alone ex-
panded the use of crystal-controlled circuits from a 
few thousand (in ham receivers and transmitters) be-
fore the war, to several million during the war.  All 
this crystal-producing capability soon found its way 
into time-keeping clocks and watches and radio cir-
cuits.  In recent times, computers also command pro-
digious use of quartz crystals. 
 
Collins revolutionized receivers of the day with his 
use of crystal-control in the first frequency-
conversion in his superheterodyne receivers, exempli-
fied by his Model 51J, where the incoming shortwave 
signal was converted down to a much lower fre-
quency where mechanical stability was far less criti-
cal.  The remarkably stability and frequency-setting 
accuracy of the 51J made it essentially a laboratory 
frequency meter, which could double as a receiver.  
To avoid the need for hundreds of crystals, one for 
each frequency desired to be tuned-in, the Collins 
architecture used a single crystal but set the oscillator 
to produce harmonics of the basic crystal frequency.  
Thus the first heterodyne conversion converted the 
incoming signals within a narrow band, 1 MHz wide, 
to a much lower frequency, where conventional me-
chanically-tuned superheterodyne circuitry took over, 
for tuning between the integer MHz “bands.”  In the 
51J, this latter conventional mechanical tuning also 
peaked the front-end circuits to favor the portion of 
the 1-MHz-wide band selected. 
 
A series of similar Collins radios soon emerged, some 
confined to the ham bands, others providing general 
shortwave coverage, for ham and SWL alike, and 

(Continued from page 11) 

were almost alone in the field.  The South African, 
Wadley, offered a competing receiver architecture 
which seemed more complex, but yielded a better 
result, and it was Racal, in England, who first com-
mercialized it.  Racal had been selected by Collins to 
license-manufacture the 51J type of receiver in the 
UK, to avoid tariff issues, but Racal liked the Wadley 
scheme better, and dropped the Collins offer, to make, 
instead, the RA-17 series of receivers in the 1960s, 

still possibly the finest shortwave receiver model ever 
made.  The only shortcoming in this and the Collins 
receiver on which it was originally based was the lack 
of a true SSB detector of real quality.  Both receivers 
injected a BFO signal into the last IF stage and then 
envelope detected the result.  The BFO signal was 
intended to beat against the carrier in Morse signal-
ing, or to substitute for the carrier in SSB detection, 
but it took diligent tuning and BFO-adjustment effort 
on the part of the operator to get this “substitute car-
rier” into exactly the right place in the spectrum  to 

(Continued on page 13) 

The Beginning:  Collins 51-J receiver front panel. 

The first successful Wadley-loop-tuned receiver, 
and likely the best all-round receiver of the 
“analog” days, the Racal RA-17C. 
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get the SSB audio quality that should have been pre-
sent.  Any residual carrier already present would 
grunt and growl as time passed, indicating drift in 
either the transmitted signal or the BFO. 
 
By the 1970s,other more recent manufacturers came 
along, beginning with Drake, with their R-4 receiver, 
which improved upon the Collins design by band-
switch-selecting the harmonic-selected first local os-
cillator output (as in Collins), and mixing it directly 
with the low-frequency variable-tuned second local 
oscillator (unlike Collins), before mixing the result 
with the shortwave stream entering the receiver.  This 
resulted in a fixed IF (unlike Collins), which was 
then further down-converted by another fixed crystal 
oscillator.  The result was a receiver with ½-MHz 
wide bands, rather than 1-MHz wide as in Collins.  
Best news was the low price of the Drake, relative to 
Collins.  Drake followed the R-4 with the R-7 series, 
then the SSR-1, which used the Wadley loop concept 
[1].  The Drake’s main shortcoming was its use of a 
transistor-switching type power supply, which pro-
duced birdies and whistles throughout the lower fre-
quency bands. 
 
But even Drake couldn’t hold on to the market, once 
the Japanese designers began to copy, and then im-
prove, the basic Collins and Drake architectures, with 
brands like Sony, Yaesu, ICOM,  and Kenwood.  
Somewhere along the line, tubes gradually became 
passé, and the rapidly advancing performance of tran-
sistors allowed their wholesale use in these receivers.  
The final big step in shortwave receiver design came 
in the form of frequency synthesizers to replace all 
local oscillators.  The first frequency synthesizers for 
the shortwave bands were stand-alone lab instru-
ments costing upwards of $5,000 in the late 1960s or 
early 1970s, made by Hewlett-Packard, John Fluke, 
and Rohde & Schwarz.  Within a few years, inte-
grated circuits allowed them to be made in packages 
about the size of a book of matches, and within an-
other ten years, in the late 1990s, about the size of an 
aspirin tablet.  Frequency synthesizers rely on a 
“trick” circuit called a phase-locked loop (PLL), 
which allows selecting frequencies other than the 
fundamental from crystal oscillators with unerring 
accuracy and stability.  The only drawback was the 
development of “phase noise” which can be tamed 
through the use of additional microscopic circuitry. 
 

(Continued from page 12 
 

Most of these relatively modern solid-state all-wave 
receivers have BFOs.  These, of course, are additional 
local oscillators that are used to mix with the re-
ceiver’s final IF signal to make Morse code signals 
audible, turning clicks into tone-modulated  dits and 
dahs.  The BFO  is also used when SSB signals are 
desired to be heard, to be injected as in Morse listen-
ing, on one side or the other of the signal being re-
ceived, as it passes through the final IF amplifier. 
Here it substitutes for the missing carrier signal, 
painstakingly removed from the signal at the broad-
cast transmitter, to save power, save spectrum space, 
and comply with the ITU’s diktat.  This injection 
makes SSB audible.  All receivers we have been talk-
ing about here have this capability.   It is the type of 
detector that follows the injection of BFO signal that 
marks the quality of the variety of all-wave sets, at 
this point.  
 
With frequency synthesized local oscillators, even 
relatively cheap shortwave-capable radios the Grun-
dig YB300 and YB400, or the equivalents by Radio 
Shack (the DX-300 series), can be extremely stable 
and accurate receivers, but they lack many other 
qualities that might never be found in solid state re-
ceivers, such as dynamic range (the ability to handle 
very weak signal levels in the near-presence of ex-
tremely powerful unwanted signals).  Only a few of 
the inexpensive shortwave receivers have BFOs, and 
those without BFOs will not be able to make SSB 
signals intelligible.  Those with BFOs will do a pass-
able job of SSB detection, but will tax the nerves of 
the average SWL, owing to miniscule drift in the sig-
nal frequency [2], fading in the propagation of signals 
from overseas, and interference from other signals.   
 
All but a few modern SWL receivers, at least most 
under $2000 in price, lack a type detector commonly 
called a synchronous heterodyne detector, which is 

(Continued on page 14) 

An example of the first of the Drake line: The R-4B 
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ability to handle adequate ranges of amplitudes, si-
multaneously, and then offer gain control functions to 
hide this problem.  A few of the smarter designers 
saw this problem coming, and offered input attenu-
ators, instead, but at higher cost.  Then some of these 
cheaper sets have video displays, offer computer con-
trol, and some even have thermal strip-printers, to 
allow the user to see the facsimile page as it is re-
ceived, as if any SWL or ham wants to work Fax sig-
nals! 
 
End Notes: 
[1]  Later, the Yaesu FRG-7 and FRG-7000, and Ra-
dio Shack’s DX-300 employed the Wadley loop front 
ends, neither as successful as the old tube-type Racal 
RA-17.  The January 1999 issue of Radio Age had an 
article describing this receiver and its architecture. 
[2] During daily periods of sunrise and sunset the 
ionosphere’s highest-density layers descend and as-
cend, respectively, by a hundred kilometers or more, 
depending on season and sunspot activity, and during 
the rise or descent, the Doppler effect drives the re-
ceived frequency down or up from its value at the 
transmitter, so that a rock-solid transmitter frequency 
and a rock-solid receiver set of local oscillators will 
not guarantee distortion-free SSB reception.  It re-
quires sensing the Doppler shift and adapting to it, 
instead, in the receiver. 

the key to combating these nerve-wracking shortcom-
ings in shortwave listening.  This exotic form of de-
tector was first described by John Costas, of GE 
fame.  Based on his work, GE marketed an “SSB 
Adapter”, Model YRS-1, operating at 455 kHz, in the 
early 1950s, but other drift problems, far upstream of 
the BFO stage, made its performance unimpressive.  
It functioned to lock the BFO to the residual carrier 
signal, but required that residual carrier to remain in a 
narrow passband where it had to be held to lock the 
BFO oscillator frequency and phase.  Had the con-
cept come later, after phase-locked loops (PLLs) to 
provide drift-free synthesized local oscillator signals 
became cheap and popular (PLLs are even included 
in many hand-held miniature all-wave receivers these 
days), the GE name would have ranked as high as 
Collins in SSB listening, by hams and SWLs alike.  
 
Nowadays, such features as dynamic range, self-
noise, phase noise, and audio fidelity mark the qual-
ity standards among most modern shortwave receiv-
ers. As noted above, only a few offer exceptional fea-
tures like synchronous heterodyne detection.  The 
high-priced group of SWL and ham receivers, by 
Yaesu, ICOM, Kenwood, Drake, and Sony replaced 
the Collins and Racal  brands, and outperform them, 
except for dynamic range, internal noise levels, and 
audio quality, but have, themselves been priced out of 
the market, by and large, by smaller, cheaper, and 
barely-adequate receivers that offer bells and whis-
tles ,that mask their shortcomings.  They lack the 

(Continued from page 13 - Tidbits) 

RadioWinterFest 
At the National Electronics Museum 

Sunday, January 17, 2016 
Snow Date: 

Sunday, January 24 
See MAARC.Org for snow date activation. 

Schedule: 
8:00AM Vendors enter side door, pay $3 ad-
mission plus $5 for a table.  Admission waived 
for Museum members and joiners ($20 per an-
num for MAARC or NCRTM members).. 
8 to 9 AM Vendors set up, re-park in lot. 
9:00 AM: Vendors may start selling, attendees 
pay $3 admission and visit museum as desired. 
10AM:-11:30 AM auction consignment  
12:00 noon Auction starts.  Usual MAARC 
auction rules apply. Plenty of parking in lot 
back of Museum. 
GPS address: 1745 W. Nursery Road, Lin-
thicum, MD 
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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 
 

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., Nov. 15 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00. 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..  Tailgate at !!:30 am; 
meeting starts at 1:00 pm; Display Table: Boys’ radios, 2-
transistor radios, toy crystal sets; Presentation: eBay selling, 
panel discussion, chaired by Domi Sanchez. 

Sun., Jan. 17 MAARC RadioWinterFest at The National Electronics 
Museum, Linthicum, MD. Details page 15. 

Sun., Feb. 21 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Presentation: Super Show-n-Tell. 

Sun., Mar. 20 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: Radio Station memorabilia 
(mugs,license plates, etc.). 

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