
 
  

B ACK in the days when radio 
tubes were either expensive to 

buy or the radios taxed at a per-tube 
basis, radio designers tried to get by 
with as few of them as possible. One 
of the ways of getting by with fewer 
than otherwise prompted the reflex 
circuit to come into play.  Here’s the 
story on a few of those reflex models. 
 
As a youngster fiddling with radio 
circuits when I should have been weeding the garden, I 
often tried to get more and more sensitivity and loudness 
out of as few tubes as possible.  Several other kids in the 
neighborhood were also getting into radio, and were 
trying circuits, often taken from magazines like Popular 
Science or Popular Mechanics.  When they came over to 
our place to ask questions about circuit difficulties, 
several of them caught onto the fact that I liked the 
material in those magazines, and they brought one or 
two of them along for me to read after helping them with 
the circuit problems.   

Volume 46 November 2021 Number 11   

RADIO AGE 
The Vintage Radio Journal of the 
Mid-Atlantic Antique Radio Club 

One article I remember dealt 
with reflex circuits, which, upon 
reading about them, made me 
wonder if they were some sort of 
April Fool’s prank.  Surely they 
couldn’t work as described. 
 
What the circuit description 
implied was that after passing a 
radio signal through a radio tube, 

say, in an amplifying circuit, you could pass it 
through the tube again, multiplying the 
amplification each time.  Aside from the failure to 
shows clearly how and where the doubly-amplified 
signal is finally extracted from this amplifier stage 
and put to some good use, like driving a 
loudspeaker or headphones.  I wondered how the 
signal knows when to finally go to the next stage 
rather than circle back around and re-enter the 
“reflex stage” again and again.  And, I wondered, 
what about the time taken to make this circular 

(Continued on page 3) 

 
 CHECKING THOSE REFLEXES 

BY ED LYON 
No, not the knee reflex.  Leave that to your doctor.  We’re talking about reflex radio receivers, those  

sets that emerged in the mid-20s and a few times a decade later, but never very popular.  They promised “five 
tubes for the price of three…”  And some receivers almost got 2 for 1 ratios of “effective tubes” to actual counted 

tubes.  Read on….. 

Figure 1. The Crosley Trirdyn; ..”5 
tubes for the price of 3…” 
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path; don’t the following signals catch up 
with this circulating one?  I was not at all 
happy with this article;  its serious tone hinted 
the author was not kidding, but in my mind it 
must have been wrong.   
 
It was several years later, while in high 
school, that I ran into a strange radio in 
Panek’s shop in town. That’s the place where 
I did odd chores like tube testing and parts 
sorting during lunch hour and after school. 
This radio, though rather old, had just such a 
circuit in it, which I discovered when Mr. 
Panek asked me to trace the circuit for him, as 
it was “rather weird looking .”  The radio was 
an odd brand, which I wrote in my notebook, 
“Falck Reflex.”  The detector stage, which 
followed an RF amplifier stage, passed the output 
signal through an RF choke (and past its mica 
condenser bypass to chassis) to an audio transformer, 
which fed the RF amplifier’s grid return on the 
antenna transformer.  This RF amplifier then had its 
RF plate transformer (whose secondary feeds the 
detector stage directly) primary connected to B+ by 
way of an audio transformer which drove the output 
audio stage.  It reminded me clearly that this was 
exactly what that old Popular Science article was all 
about.  I wondered then if I saved that Popular 
Science magazine, or left it in the kitchen “tinder 
box” behind the stove. 
 
What the radio designer was doing, here in the Falck, 
was using the RF amplifier tube twice – once to 
amplify the RF signal coming from the antenna coil, 
and a second time, simultaneously, to amplify the 
audio signal emerging from the detector stage.  I tried 
to appear nonchalant as I handed the schematic I had 
drawn to him, and he remarked, “Another dang reflex 
set.  Had two of them just before Christmas, and 
couldn’t get either one to go silent at zero volume 
setting.  Dang soap operas coming through all 
through the testing.  I finally got one to go quiet at 
about ¼ volume setting, and told the owner that was 
normal.” Mr. Panek finished the repair on the Falck 
radio that afternoon after my time ran out, as my bus 
to home was due pretty soon, and I daren’t miss it.  
 
 I did not save that partial schematic, nor can I find 
one for any Falck radios now, but there have been 
about 40 or 45 radio makers who used a reflex circuit. 
The most common one is exactly like that old Falck 
set, the first audio amplifier uses the same tube as the 

(Continued from page 1) 

RF amplifier, usually transformer coupled for both 
signal types (RF and audio). Sometimes, if there is 
a second RF stage, it isa the one that gets double 
duty, to avoid trouble from the antenna variations.  
An example of this type of reflex circuit is shown 
here as Fig. 2.  Many radio manufacturers of the 
20s made one or two models with reflex circuits, 
but did not repeat the circuit year after year, 
because of instability problems with the circuit. 
 
On the other hand, at least one other manufacturer, 
deForest, brought out a reflex circuit in two of his 
models (D-10 and D-17) that reflexed all the tubes. 
I really should have used the deForest D-10 Reflex 
to grace the front page this issue, rather than the 
pedestrian Crosley, but I didn’t want to shock the 
readership.  Better to start out with a stage or two, 
before plunging into it, deforest style.  Actually,   
the deForest D-10 upstages any reflex radio 
imaginable. 
 

(Continued on page 4) 

Figure 2. DeForest D-10, in which all stages are reflexed. 
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The D-10 has truly an amazing 
circuit.  The schematic is shown 
here as Fig.3. Note that every 
stage except the loudspeaker 
output audio stage in the 
deForest set is reflexed.  In the 
schematic it is easily followed 
that the signal passes as RF 
through several RF amplifier 
stages, then through the detector, 
which appears to be a crystal 
(perikon, perhaps) rectifier, then 
passes, via audio transformers, 
through each and every stage 
again, emerging either directly 
to the headphones jack, or 
onward through another audio transformer to the 
loudspeaker amplifier stage.   
 
Is this radio easy to tune-up?  I doubt it. The tubes 
of the period (the deForest dates to 1925) were 01-
As or the deForest equivalent, and could muster a 
net voltage gain of about 3 in each RF stage, and 
then an audio gain of about 4 in each stage via the 
audio transformers, for a total of about 1700 total 
voltage gain. The method of gain control for 
deForest was rheostat in the filament line for all 
tubes.  I would venture to guess that all the gain 
came on at once, with the rheostat nearly full up.  
Perhaps one of our deForest collectors with a D-10 
(or D-17; they both reflex) can give us some 
feedback here. 

 
As was noted above, during the 1920s there were 
some 40 or more manufacturers of reflexed radios.  
Only one is very common, the Crosley Trirdyn.  The 
name Trirdyn, in fact comes from the spelling Tri-R-
dyn, which indicates three Rs, which are RF 

(Continued from page 3) 

amplification, Regeneration, and Reflexing. The 
Trirdyn schematic is shown here as Fig. 4, taken 
from Rider’s.  And Rider shows another of the reflex 
radios of the period 1924-26, the General Motors 
OEM-7, which is also heavily reflexed, involving 
two stages,. 
 
In far more recent time, our own Joe Sousa used 
reflexing in a couple of his own radio circuits, and , 
as I remember, these used the Russian rod-type 
tubes, developed in secrecy in the latter 1950s for 
the early Russian space program. 
 
The main issue in reflex radio circuits is the mixing 
of the signals, leading to feedback, or loss of 
control.  If the schematics are studied in detail, it is 
readily seen that the signals “simultaneously” 
amplified are of differing species, RF on one hand, 
and audio, on the other.  The problem that occurs 
most often is reaction to an audio signal in the RF 
path, or vice versa, reacting to the RF signal by the 
audio path.  Either one will cause feedback or 
distortion, or both.  A  common problem is failure to 
be able to control loudness, that is, turn down the 
volume, to zero. This usually involves the detector 
stage, which has RF inputs but audio outputs.  If the 
audio output contains leftover RF, this leakage RF 
can be fed back to re-feed the RF amplifying path, 
causing oscillation.  The other common problem is 
the reaction to audio signals by the RF amplifier, 
changing the RF gain at the audio signal rate, 
making volume-controlling very problematic.  This 
might have been Panek’s problem with his pre-
holiday reflex repairs. 
 

Figure 3. DeForest D-10 schematic (from Rider)  All but the output 
stage are in a huge reflex loop.  How would you like to align it? 

Figure 4. Crosley Trirdyn schematic diagram. 
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summer time, when I was not there, owing to the pri-
orities set by Mom and Dad for work on our farm, the 
stock-room would get quite warm, being on the 
sunny side of the building, and the old C-batteries 
would run down appreciably, evidenced when I re-
turned in September to find a different set of them on 
the shelf.  What we needed in those days, and need 
now, in restoration days, is a power supply in which 
all the needed voltages are available, without piling 
up a mound of bench supplies, batteries, and rheo-
stats. 
 
The ideal such battery-substitution box could be 
about the size of  the ones sold with some of the later 
farm sets, to families that succeeded (or expected to 
succeed) in getting power installed during the gradual 
expansion of the electric grid in rural areas.  Reason 
they were popular was that they were the same size 
as the battery pack they replaced, and could be 
slipped into the radio, making it no more bulky and 
cumbersome than with batteries. These units were 
technically poorer than batteries, and most were of 
the “ac-dc” persuasion, yielding a hot-chassis radio 
when hooked up. 
 
 What is needed in our restoration hobby is a handy 
safe power supply that will replace all the needs of 
the radio undergoing restoration.  A general-purpose 
such supply would be a very good thing for the repair 
bench, and would help greatly in the checkout and 
circuit alignment process, since it would supply all 
the various voltage levels needed in one unit, but if 
we only restore  one such radio per year, it might be a 
benchtop nuisance the rest of the time, and perhaps it 
would be better to make up such a supply as it is 
needed for each radio, leaving it available to power 
the radio any time later, whether the radio is our own 
set or one being restored for some other collector. 
 
That is the principle followed here.  The battery 
eliminator illustrated here works precisely for a par-
ticular radio, a Sorber battery-powered cathedral set 
from about 1930.  But we will generalize and show 
how to get and isolate, as necessary, the various (and 
sometimes numerous) voltage levels. The main thrust 

(Continued on page 6) 

W HILE restoring that old three-dialer or that 
pre-WW2 farm set might be an enlightening 

(and sometimes challenging) part of radio restora-
tion, many of us restorers would like to try the set 
afterward.  But where to get the needed batteries or 
power supplies to feed those terminals or wire tags 
labeled A+, A-, B+90, B+67 ½, B+45, B- C-9v and 
C-3v.  Here are some tips toward making up the 
various power needs of your favorite old battery 
radio. 
 
The days of battery-powered tube radios, namely 
the early sets from the 1920s and the farm-oriented 
sets from the pre-war period were always challeng-
ing times for the radio repairman and doubly hard 
for us now, trying to restore the sets.  I can recall my 
days in the Panek repair shop in the 1940s dreading 
the visits by rural folks with a precious Zenith under 
an arm, trailing a short bundle of wires for connec-
tion to the batteries, which batteries were “… left at 
home; too much to carry.”  We would have to rig up 
power supplies to feed those wires, and then hope, 
after the repairs were done, that the owner wouldn’t 
cross-connect those ragged-ended wires and blow 
the tubes, blaming us for the non-workingness of 
the set.  One of my  jobs was to fashion tags for all 
those wires, no matter what repairs had been ef-
fected on the radio, along with a card that Mr. Panek 
had had printed warning the owner about the proper 
connections of the power leads in battery sets. 
 
In those days rigging up the bench with the needed 
power supplies for these radios during alignment or 
after repairs were completed was no easy task.  For 
the old three-dialers and other similar “01-A sets,” 
we used 6-volt auto batteries for the filament sup-
plies and a homebrew variable –voltage bench sup-
ply for the main B voltage requirements.  Subsidiary 
B+ requirements, such as +45 volts for the detector 
stage, were done with a large rheostat-plus power 
resistor rigged up as a voltage divider from the main 
B+ supply. 
 
  For the C-battery substitution, we were stuck with 
using batteries Mr. Panek had scrounged over the 
years, and carefully stored in the stock-room.  In the 

MAKE THIS BATTERY ELIMINATOR FOR YOUR PRIZE RADIO - PART 1 
GET THAT BREADBOARD OR LONG SUPERHET RUNNING 

BY ED LYON 
When you show off your AK Breadboard or one of the Leutz or Victoreen long-box Superhets --or, heck, even one 
of the Freshman Masterpieces, Farm Sets, or Neutrodynes, why not flip the switch(es) on this flexible power sup-

ply, and you can get the set playing like it did when new, and forget the batteries. 
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be connected to the green wire in the power cord.  
 
I usually go about designing a power supply for an 
old set starting with an analog 5- or 6-volt regulator, 
often seen in hamfest sales, typically looking like that 
in Fig. 2.  These come in many varieties, and in many 
sizes and power-handling ratings.  For an old 3-
dialer, one should opt for a 5-volt linear  regulator;  if 
the radio has the usual five 01-As, a three-ampere 
rated supply would be needed.  I would steer clear of 

solid-state switching regulators, even 
though they are usually much smaller 
and cheaper, because they produce 
abundant switching radio interference, 
which is all you will hear on the con-
nected radio.  The regulated power 
supply you should look for must be 
designed for both 120 volts a-c and 
240 volts a-c, as though intended for 
both western hemisphere and Euro-
pean customers.  We will be using that 
feature in producing  the needed B-
voltages.  Simply getting a wall-wart 
5-volt supply is not suitable for our 
circuit.  For those not familiar with 

the term, a wall-wart is shown in Fig. 3.  
 
The way most linear regulated power supplies are 
made useful for 120 or 240 power-line volts is by 
employing a power transformer that has two identical 
120-volt primary windings, which are connected in 
series for use in Europe’s 240-volt lines, and in paral-
lel for the North American market. By using such a 
power supply, we will disconnect one of the primary 
windings and use only one such winding for our pri-
mary, the other winding being our secondary, for 
making safe, non ac-dc, 135 volts d-c, plus any sub-

(Continued on page 7) 

here is to make the power supply flexible, not only 
in the various voltages available, but also flexibly 
interconnected.  In some radios, the radio ground is 
the B- lead, which is also the A- or A+ lead, and 
sometimes not.  The C+battery reference point is 
sometimes B-, and sometimes not. Individually iso-
lated power supplies would be advantageous here. 
 
This Sorber radio was a tough one to power up on 
the bench, so its checkout and alignment had to wait 
until I had built the battery eliminator.  The Sorber, 
pictured in Fig.1, is unmarked as to model number 
and differs slightly from the only one listed in 
McMahon’s Radio Collector’s Guide, which also 
was without a model number.  The one I worked on 
had three type 32 RF amplifier tubes, a type 30 de-
tector, a type 30 audio amplifier, and a type 31 out-
put tube, intended to feed an armature-type speaker.  
The filament voltage supply needed was 2 volts 
feeding all but the three RF amplifier tubes directly; 
those three were fed their filament voltage via a 
rheostat which was not mounted on the chassis, but 
probably mounted directly on the cabinet front.  The 
cabinet and loudspeaker were not present when I got 
the chassis for repairs. 
 
The various voltages required were 
as follows:  The RF amplifiers were 
tetrodes, typically needing a plate 
voltage of 135 volts, a screen volt-
age of 67½ volts, and control grid 
bias of -3 volts.  The detector stage 
and audio amplifier, both type 30 
triodes, needed -9 volts grid bias, 
and +90 volts for B+.  The output 
audio amplifier needed 135 volts 
B+ and -22½ volts grid bias supply.  
If you’ve been counting, that’s 
three B voltages, three grid bias 
voltages, a screen supply voltage (+67½ volts), and 
a well regulated 2-volt filament supply.  A total of 
eight wires were needed in the bundle that runs from 
the radio chassis to the lower compartment, intended 
for batteries, but now hopefully able to house my 
battery eliminator. 
 
After finding the voltage values needed, I then try to 
find the single point against which these voltages are 
referenced.  This is important, and sometimes is not 
the natural circuit point that would usually be con-
nected to the power supply’s chassis. The radio’s 
chassis or earth connection should always be the 
same as the power supply’s “ground,” which would 

(Continued from page 5) 

Figure 1. Front and back of the Sorber Radio. 

Figure 2. Typical 5V, 3A supply. 
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sidiary lower voltages and the C- bias 
voltages.  That is why you look for a 
regulated power supply that is about 
three times as robust as your basic fila-
ment supply requirement call for.  In 
the case of this particular radio, the 
Sorber cathedral set, I was particularly 
fortunate to have found a regulated 
supply that not only has the two sepa-
rate 120-volt windings, but also a third 
winding section for those users who 
had significantly higher than 240 volt 
lines in Europe, such as 250 or 260 volts.  This extra 
winding section I was able to use to produce my bias 
voltage needs. Without it there is still an easy way to 
get the bias voltages, which will be shown in this 
piece. 
 
You should start out by finding a box or 
cabinet for the supply.  For the Sorber I 
found a rectangular box with removable 
cover or lid which (I hope) will fit into 
the Sorber’s lower deck compartment.  If 
your unit is to be a separate box, not built 
to fit into the radio, and non-ugly con-
tainer can be used, just so the supply fits 
without crowding.  I will not get very 
warm feeding a battery radio, since they 
are usually designed to be frugal in dissi-
pation of electrically-produced heat.  If 
you radio here is a Leutz long superhet 
(or a wannabe Leutz), forget all the 
above; get a big cabinet for the supply, 
and find a 6-amp (or larger) regulator. 
 
The Filament Supply. 
The 5-volt linear regulator is used for this voltage.  
For three-dialers, typically using 5 or 6 01-As, this 
should be a 3-amp-rated regulator, as noted above.  
After separating the two linear regulator primary in-
put transformer windings, check on the needs of the 
radio, for the A supply. It should be 5 volts for older 
(01-A) sets, and 2-volts for farm sets and other simi-
lar sets.  The tube types will indicate which you need, 
but best practice is to check the schematic, if possible.  
Most three-dialer-like radios needing 5 volts for fila-
ments will likely need an actual 1.25 ampere draw at 
5.2 volts for most three dialers that use rheostats for 
fine adjustment.  A 3-amp regulator, running on half 
its ration of primaries (remember we disconnected 
one of the primaries), should run comfortably here. 
 

Continued from page 6 If the radio that requires 2-volt A-
battery (or 1.5 volts) first step  is to 
see how low the regulator voltage can 
be adjusted through use of the regula-
tor’s adjusting control (screwdriver-
turned).  Check also the total current 
needed for the 2-volt (or 1.5-volt) A-
supply.  If necessary compute it by 
counting the tubes and each tube’s 
filament current needs.  Let’s say it is 
like the Sorber, requiring 0.42 ampere 
at 2 volts.  Most all farm sets needed 
somewhere between 0.4 and 0.7 

amps, depending on tube count.  The 3-amp 5-volt 
regulator can readily supply this amount, even on a 
single one of its dual primaries in use. 
 
But, if the need is for 2 volts A-battery replacement, 

rather than 5 volts, how do we get the 
regulator to supply that voltage.  When 
the regulator output minimum is still sev-
eral volts higher than what is needed, it is 
best to add a series variable regulator to 
get the 2 volts needed.  An example is 
the LM317T, made by several manufac-
turers, and costing about a dollar each.  It 
needs a small heat sink (which can be the 
chassis, if robust), and a mica washer to 
insulate its tab from the chassis or heat 
sink.  The combination is shown in Fig. 
1. The square mica washer is hard to see, 
sitting on the heat sink, in that photo. 
When the linear regulator has a thick 
chassis, like that in the figure, the 
LM317T can be bolted to the side of the 
linear power supply, letting its heavy alu-

minum frame act as the heat sink.  The mica washer 
will be needed there also. 
 
The LM317T plus two resistors will take the output of 
the linear regulator and regulate it at 2.00 volts or 
whatever value is called for in the radio.   
 
In Part 2 of this piece, we will cover the circuitry and 
the other supplies  These are the B supply, reduced B 
supplies, the C supply, and the way to wire up the lin-
ear regulator to the 5-volt filament supply.  The battery 
eliminator built with these plans will be able to be 
adapted to many different selections of C and B bat-
tery replacement to work almost any old 1920s era 
battery set as well as mid-1930s farm sets and port-
ables. 

 

Figure 3. Typical wall-wart. 

Figure 4. Suitable heat 
sink with insulating 

mica, and LM317 regula-
tor (lower left). 
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On October 15th, 2021, Willie Sessoms died, and 
MAARC founder, Joe Koester, wrote, for all of us: 
 
Our Radio Collecting fraternity lost yet another truly 
great person today when Willie Sessoms, from Balti-
more, Maryland, passed away.  
Willie was 89 years old and was a retired Command 
Sergeant Major (E-9) from the U.S. Army. He was a 
patriot and he loved his country. Willie served two 
tours in Vietnam and later took a job with the Gov-
ernment where I had the pleasure of meeting him.  
 
He joined the Mid-Atlantic Antique Radio Club in 
the Baltimore-Washington area and served in many 
positions in that organization, including Vice Presi-
dent, and he arranged for presentations and helped 
with the club's annual Radioactivity and Fallfest 
meets. Willie reached out to many and helped all of 
those that he could. He was a genuine friend to all he 
met and never knew a stranger. His concern for peo-
ple was deep and genuine. He sent birthday, anniver-
sary and get well cards to many of his friends from 
him and on the behalf of MAARC. He called when 

friends were going on trips to make sure they arrived 
safely.  When he lost most of his vision due to chemo 
for multiple myeloma (cancer of the bone marrow) 
and was no longer able to see and send cards he 
would call. He enjoyed speaking with people at the 
various meets that he could no longer attend, to see 
how things were going and to join in on the fun.  
  
We meet a lot of people as we travel the road of life 
and in this hobby and I have been blessed by the 
many friendships that endure even if we only see each 
other once a year or so. I can honestly say that a 
friend like Willie is rare, and if you were privileged to 
have made his acquaintance then you were as blessed 
as I and you knew it. So many people will miss this  
great man who was like a brother to so many of us. I 
can count on one hand the number of people who 
have the personal integrity, love and compassion and 
care that Willie had. I was blessed to know him and 
we are all richer for that.  
 
Rest in Peace old friend, you did so much good in 
your time with us. Blessings to dear Lula, his wife. 

Mourning the loss, yet Celebrating the life of 
Willie Sessoms, MAARC Plankholder 

This montage of pictures- assembled by Domi Sanchez -  captures but a hint of the gra-
cious selflessness of the man, the spirit of the Mid-Atlantic Antique Radio Club. 
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This month, we have a ton of tidbits – 
short pieces on radio, electronics, and 
happenings of interest to us in the 
world of electronics preservation. 
  

S OFTWARE-DEFINED Radio / Digital 
TV 

Latest thing in radio, 
aside from digital broadcasting, as is 
current in television, is software-
defined radio.  In this technology, the 
radio signals are much the same as 
they have been all along, either am-
plitude-modulated sinusoids or fre-
quency-modulated.  Refinements then 
could include single-sideband or in-
dependent sideband in AM, and nar-
row-band or wideband in FM, phase 
modulation, and even Walsh func-
tions, which are not sinusoids, but 
square-wave forms that flip between 
two states like digital information, 
but otherwise adopt sine-like and cosine-like forms, 
with square corners. 

The difference between regular radio and software-
defined radio has a lot to do with how the signals are 
generated, manipulated, and received.  Manipulation 
involves filtering, frequency selection, bandwidth 
tailoring, multiplexing, modulation, and signal detec-
tion.  The aim is extremely precise control of the 
emissions from a transmitter, and equally capable 
processing of the received signal.  Allocation of fre-
quency slots for such radio operation is an issue, es-
pecially in the long-distance regime of shortwave, or 
High Frequency (HF), 3 to 30 MHz.  Many software-
defined links in operation today are unallocated, in 
practical fact, taking advantage of extremely capable 
frequency hopping and spectrum mining, using only 
those segments of the spectrum that are not already 
carrying signals. 

Concurrent with this form of radio control is the ten-

dency toward digitization of the information content 
being sent via radio, primarily to carry more informa-
tion per unit kHz of spectrum per unit time.  Here it 
would resemble what has happened with television.  
Current off-the-air reception of TV signals in the 

USA is fully digital, and old TV sets 
must have a conversion unit placed be-
tween the antenna and the TV receiver to 
de-code the signal, restoring it to NTSB 
format.  The converter takes in the digi-
tally-modulated signal in either the VHF 
or UHF bands, and converts it to NTSB 
standards, outputting it on a current VHF 
channel, such as Ch.3 or Ch. 4. 

Software-defined radio is best under-
stood by looking at an example receiving 
set of modern genre.  It might start out 
with a wideband low-noise amplifier 
(LNA) which takes in the entire HF 
spectrum, 3 MHz to 30 MHz, and raises 
its level perhaps 20 to 30 dB.  Such am-

plifiers usually have a modest noise figure, but at HF 
most of the noise received is tropically-generated 
thunderstorm activity somewhere on earth.  Thus a 
net radio noise figure of 15 dB, although atrocious at 
microwave frequencies, is well below the level of 
natural external noise at HF. Following the LNA 
would be an analog-to-digital converter, and the rest 
of the receiver is all-digital until finally converted in 
a digital-to-analog converter (DAC) so it can be au-
dio-amplified and sent to a loudspeaker, or, if not 
voice or music, sent directly to the transducer that 
makes the information useful. 

Many of the coarse filtering and amplification tasks 
needed to prepare radio signals for digitization would 
be done in usual analog fashion, except that there 
have been developed over the past 20 years some 
phenomenal levels of performance in small and inex-
pensive devices.  Fig. 1, here, shows a pair of such 
devices that would be interposed between the antenna 

(Continued on page 10) 

Tidbits 

Figure 1. Mini-Circuits com-
ponents: upper: bandpass 
filter; lower: lo-noise amp. 
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and the rest of the receiver.  They are 
marketed by such outfits as Analog De-
vices, Inc., and their price and perform-
ance are quite good.  Shown in the figure 
are a bandpass filter and a low-noise am-
plifier, used ahead of the receiver to 
block the powerful broadcast AM and 
FM radio signals and TV broadcast sig-
nals present in most communities, sig-
nals which would not be of interest to the 
HF user.  The filter shown blocks all ex-
cept a band about 6 MHz wide, and, to 
cover the whole HF band, four or five of 
these would be needed, probably switched in as 
needed.  The LNA  shown operates on 5 volts d-c. 
and that power could be fed to the amplifier either 
through a rotary bandswitch that energizes only the 
filter that is in use, leaving the others unenergized. 
The dynamic range of signals acceptable by this am-
plifier is about 90 decibels, so that powerful signals 
in the same band as the receiver is using but off to 
one side or the other in frequency would not affect 
the receiver’s operation. 

An ADC would be connected to the amplifier’s out-
put, converting the signals in the full 5-6 MHz band 
that is passed through the bandpass filter.  Typical 
parameters for the ADC are 100 mega-samples per 
second (100 MSPS), with 14 to 16 bits amplitude 
resolution.  This is about 90 decibels dynamic range.  
To set this range to match the existing HF signal lev-
els present, an attenuator would be placed between 
the bandpass filter and the LNA mentioned above.  
We all know that the signal levels experienced at HF 
often vary by large amounts, and a 60-decibel span 
for the median signals present from day to night, for 
example, would not be surprising. 

Once the signals are digitally converted, then the 
processing would be flexibly varied to fit the task at 
hand, requiring, at the least, adjustment in bandwidth 
and center-frequency, both of which can be done 
digitally with arbitrarily-set band-edge sharpness and 
bandpass smoothness.  Best of all, frequency-hopping 
can be practiced with such a receiver, and a matching 
transmitter.  That way the signalling can be set to 

(Continued from page 9) 

constantly seek narrow empty slots in the HF spec-
trum, and a degree of signal privacy is achieved as 
well. 

After all processing of the desired signal is completed 
digitally, a DAC is employed, and the output can be 
fed to a conventional audio amplifier and loud-
speaker.  Of course monaural as well as stereo or bin-
aural modes can be worked as well, using the stan-
dard subcarrier method of sum- and difference- signal 
separation to achieve the left-right audio desired. 

At this time such communications systems are in test 
in many countries.  The governing authorities are 
following the technology closely, and there are 
moves afoot to create a method requiring no alloca-
tions other than avoidance of set-aside emergency 
frequencies reserved for life-saving purposes.  Cer-
tainly communicators should not be permitted to in-
terfere with the black box operations in aircraft and 
ships.  The move to digital signal processing has al-
ready been standardized in the television world, and 
currently digital television (DTV) processes data at 
over 11 million samples per second (MSPS) and fits 
it into a standard 6 MHz bandwidth.  Peak data rates 
in the DTV transmitter and receiver can reach 1GSPS 
in the digital processing circuits.  By the time those 
operations have been completed and the DTV signals 
are ready to transmit, they assume a spectrum that 
looks like Fig. 2. It then undergoes Nyquist filtering 
which removes the left-side almost completely, such 

(Continued on page 11) 

Figures 2(L) and 3®. Spectrum sent to pre-transmit filter (L) 
and Spectrum transmitted ® Spike is carrier; left (vestigial)
sideband is essentially filtered away,(R). 
. 
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that the net spectrum fed to the television transmitter 
looks like that in Fig.3.  Note the very narrow car-
rier spike that defines the TV channel number, and 
that virtually all the power is placed in the upper 
sideband. 

 What is important in software defined radio and 
digital TV is to avoid letting circuits housing these 
high switching speeds get loose in the analog por-
tion of the system, for they might get to the antenna 
and  cause severe interference to others (and often to 
one’s self). 

D OLBY Audio – what is it? 

When we buy pre-recorded audio DVDs, they 
usually are listed as having “ Dolby stereo sound.” 
Aside from it sounding quite clear and noise-free, 
what makes it “Dolby?”  The process is technically 
called Dolby NR.  Named for a west coaster, Ray M. 
Dolby, it is his patented method of pre-emphasis of 
higher frequency portions of the audio spectrum 
upon recording and subsequent restoration of the 
balance upon playback.  Many attempts at this same 
process have been done in the past, without achiev-
ing the level of success that Dolby reached with his 
formula.  The idea is to overwhelm the natural high-
frequency hiss and scratch noise in both magnetic 
and mechanical recording processes with empha-
sised high-frequency portions of the program mate-
rial when making the recording, and then restoring 
the balance upon playback, and in the process, 
achieving a high ratio of program material to hiss/
scratch. 

Even before beginning his professional life after 
Army service and college (Stanford), he consulted in 
electronics and audio, and was instrumental in Am-
pex’s success in developing their “Quadruplex” 
video tape recording system, universally used in TV 
program production, throughout the USA and all 
over the planet.  At Ampex he worked under the di-
rection of the founder, Alex Poniatoff.  His noise 
reduction scheme calls for both compression and 
emphasis of the higher-frequency portion of the re-
corded audio spectrum.  Compression is common-

(Continued from page 10) place in radio broadcasting, to keep the program mate-
rial confined in modulation amplitude range.  That 
means the quieter portions of the audio are given more 
gain than the louder portions.  Then, in the recovery of 
the audio, the restoration calls for expansion of the 
loudness range to restore natural levels, but that part is 
left up to the radio receiver, and is seldom attended to 
consciously, but left to the almost casual treatment of 
the circuit constants by the receiver designers. 

Dolby’s degree of compression and high-frequency 
pre-emphasis upon recording, however, yields harsh 
results unless the playback scheme also attends to the 
spectral balance restoration called for by Dolby’s re-
cording treatment. This is very obvious in sound-on-
film applications.  Dolby saw the main problem with 
sound-tracks on movie films was high frequency 
noise.  It is especially serious in that case because of 
the ease with which the film can be made less trans-
parent, by dirt, heat, handling, and lubricants, most of 
which occurs in the projector itself. The first use of the 
Dolby method was in the early 1970s, and by 1976, 
Dolby had combined his noise treatment with 
“surround sound” in the so called LCRS (left-center-
right-surround) compressed sound tracks on the film A 
Star is Born. His system then became popular for tele-
vised movies, even though most home television sets 
at the time had very poor audio circuits and loud-
speakers.  It was only after the introduction of flat-
screen TV that any real attention was paid to the audio 
in television, and the Dolby system was then in gen-
eral use.  He died of leukemia in 2013 in California. 

E ARLY  warning is for the Enlisted, not the offi-
cers. 

By the year 1937, both the US Navy and the Army 
Signal Corps were seriously into the notion of radar, 
and both services had gone their own paths in its de-
velopment.  The Navy effort was in our back yard in 
Anacostia, primarily involving the Naval Research 
Laboratory. They had already mounted a crude 200-
MHz radar aboard a battleship and had undergone ex-
ercises including detecting and locating the splashes of 
naval artillery shells, thus promising a potential use-
fulness in naval gunnery, especially at night or in fog 
or cloud.  Their main problem was getting the flag-
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ranked fleet commanders to take any notice 
of radar, let alone promote it for improving 
gunnery and/or navigation.  The officers 
didn’t like to have non-corroborating evi-
dence available. 

The Army Signal Corps had exactly the 
same problems.  Their very first exercise 
with a prototype 105-MHz radar set they 
had cobbled together was to locate a 
bomber aircraft flying offshore New Jersey 
at night, and in foul weather, when it was 
well beyond earshot.  Their exercise was 
failing, because they saw nothing but radar 
noise and sea echoes when they looked for 
the bomber at the appointed time and 
place.  Discouraged, they swept their radar antenna 
around and lo! There was the bomber’s radar echo, 
clear as day, well over ten miles off-course.  A hur-
ried radio exchange ensued and the bomber crew 
suddenly took on a loathing for this damned radar 
device.  How dare these landlubbers track us when 
we weren’t looking?  From that day onward for a 
long time, the fliers resented cooperation in radar 
tests, just as the  blue-water Navy disliked the tell-
tale capability of the radarists to second-guess their 
gunnery skills and navigation. 

But, several levels of rank above these Army Gener-
als and Navy Admirals were wise officers coached 
by lieutenants and enlisted men who were working 
in radar and who were taking trips to be briefed by 
the RAF and Royal Navy as to how to combat en-
emy aircraft through forcing engagement while the 
enemy was still far away, and his intentions were 
being divined through clever use of radar.  Their 
Navy members had already contracted with RCA to 
manufacture radars exactly like the one NRL had 
tested on the USS New York off Bermuda, and were 
mounting them or warships.  Schools were thrown 
together to teach radar operators how to make the 
most of their radar sets.   Most important, the coop-
eration between radar operators and controllers on 
one hand and the commanders of interception forces 
on the other , was being forced by order of these 

high-ranking 
officers. 

But there was 
r e s i s t a n c e .  
Not so much 
in the Navy, 
mainly be-
cause the 
training and 
testing exer-
cises of merit 
were being 
conducted in 
Washington’s 
back yard, 
awfully close to where lurked the wise old admirals.  
But in the Army, there was long-standing enmity be-
tween the Air Forces and the Signal Corps, which made 
cooperative interception tests difficult to run, and when 
they did run there was premeditated finger pointage 
galore, and little learned from the exercise.  That is 
why, for example, searchlight-control radars (SCR-268, 
Fig. 4) were shipped to the Canal Zone for protection 
of our Canal, rather than long-range search and early-
warning radars.  It is also why five excellent Signal 
Corps early warning radars (SCR-270, Fig. 5) were 
erected around the island of Oahu, HI, to permit detec-
tion, at hundreds of miles range, of aircraft forces head-
ing for the island, but these were not connected to each 

Continued from page 11. 

Figure 4. SCR-268 searchlight-control radar. Operators/radar 
antenna were mounted on trailer-mounted turntable, whole 
antenna rotated and tilted by hand paddles and foot pedals. 

Figure 4, SCR-270-D radar as was 
installed around Hawaii in 1941. 
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other nor to anybody who could flush interceptor 
forces.  At one of the SCR-270 sites on Oahu, the 
operators, upon detecting aircraft approaching, had 
to get in their truck and drive several miles to a gas 
station where there was a pay phone, in order to call 
their findings in to higher headquarters. 

In time, these foibles were corrected, and in some 
cases the enemy attacks were too strong for adequate 
defense, regardless of early warning, such as on Lu-
zon in the Philippines or Wake Island, where, in 
time, the Japanese succeeded in capturing the SCR-
270s there, and reverse-engineered them to produce 
the best early-warning radar Japan had available 
throughout the war. 

A MELIA Earhart Putnam – the legends continue- 

We have related the Amelia story several 
times, as history buffs sought to dramatize her disap-
pearance again and again, the most recent such burst 
of history being in the late 1990s and early 2000s.  
That late effort to find her aircraft wreckage or any 
other clues as to her fate took a group of explorers to 
Nikimaruru (sp?), a tiny island not too far from 
Howland Island, the spot she was to have found for 
refueling. 

The FBI and Navy files, however, continue to carry 
interesting tales and legends about her disappearance 
in that ‘round-the-world flight attempt. Most all pa-
perwork on the flight and narratives about her fate, 
now, are in the Navy historical files, and the FBI is 
probably finally finished investigating the case, from 
their standpoint.  Earlier work done by the FBI had 
been classified “Confidential”, but that classification 
has been removed from all relevant documents by 
now.  Their last work was a rather thorough analysis 
of a flight-log case, a metal container used to keep 
flight logs safe during flights.  Apparently someone 
found one and suspected it might have come from 
her plane, and so it was sent to the FBI “crime lab” 
for analysis in 1990.  It must have been a slack pe-
riod in the lab, because they did, in fact analyze the 
navigator’s case.  They were looking for evidence 
that it might have picked up corrosion residues in-
dicative of a Pacific Island resting place for a long 
period, but found none. Zinc Chromate traces 

showed it had been made for aircraft use, but some of 
the very faint paint residue indicated the presence of 
alkyd resins, which would have dated the container as 
more recent that the 1936-37 period in which the 
Earhart voyage navigator case would have been 
made.  

 Also, in the 1990s, the stories regarding US prison-
ers-of-war in Japan having overheard military talk by 
Japanese Army officers regarding Ms Earhart were 
recounted, and found to be probably in error, owing to 
inconsistencies.  Her radio signals were revisited in 
the early 2000s, as well, and the alleged reception of 
Amelia’s voice signals well after her disappearance 
were found to have been either imposters or imag-
ined.  Furthermore none of those alleged voice signals 
were dated, meaning the listeners didn’t even note the 
date of reception, even approximately, which seems 
preposterous.  The great Earhart expedition by US 
researchers to the south Pacific in the early 2000s, 
including visiting the barren island of Nikimaruru, 
where their earlier collection of highly-analyzed ae-
rial photographs had hinted the presence of possible 
aircraft residue.  Their investigation ended rather qui-
etly, with no conclusive results. 

MAARC’s interest in this long tale sprang from an 
analysis of the types and manners-of-usage of the ra-
dio and communication complement aboard her 
plane.  It culminated in two articles in this journal 
[1],concluding that it was disappointing to learn of 
the misuse of both the navigational and comunication 
capabilities retained on the aircraft, and of the re-
moval and discard of valuable additional radio equip-
ment, such as the emergency-radio-channel’s needed 
trailing-wire antenna.  

B ACKING Up Safely 

It’s been slightly over 20 years, now, that cars 
have routinely been outfitted with solid-state obsta-
cle-warning devices which assist in safely backing the 
vehicle.  One of the earliest such devices was called 
Guardian Alert, and it consisted of a tiny X-band ra-
dar transmit/receive unit and associated warning de-
vice (light or buzzer). By the end of the year 2000 
these devices had become yet smaller, and had been 
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able to divide the rear area 
behind the automobile into 
near, intermediate, and long 
ranges, corresponding to 
arcs of 3-foot, 6 foot, or 12 
foot radii centered on the 
middle of the rear bumper.  
The Guardian Alert radar 
module was a little less 
than 2 inches on a side by a 
half-inch thick, consisting 
of two printed-circuit 
boards and a patch antenna 
array board arranged in 
layers.   

The patch antenna array 
was able to “see” through a 
plastic bumper section, or 
through a port in the rear 
body or bumper. The an-
tenna array comprises 4 
patch elements, 2 for trans-
mitting and 2 for receiving, and the signal transmit-
ted is a continuous wave, not pulsed. With such a 
waveform, objects at a fixed distance from the rear 
bumper yield no net warning signal; the signal is ac-
tivated when either the obstacle or the vehicle, itself, 
is in motion, e.g., backing up. To detect distance, the 
phase shift between the transmitted signal and that 
received is measured; then, by wobbling the fre-
quency generated for transmitting between two val-
ues, the difference seen in the transmit-to-receive 
phase difference can be translated to range, or dis-
tance traveled by the radar wave.  The CW fre-
quency-wobbled signal is generated by what is called 
a Dielectric Resonance Oscillator (DRO) which uses 
a ceramic (one of the titanates) slug as the voltage-
sensitive resonant circuit.  Power is applied to the 
system only when the vehicle is in reverse gear, since 
the source of power is usually taken from the car’s 
“back-up” light feed-line. Fig. 6 shows a typical 
early system PC board, one made by Guardian Alert. 

In the time period from 2000 to the present, these 

(continued from page 11) 
 

systems have changed 
little, but the new look 
is now in rear-view 
television, offering 
wide-angle clear view-
ing of the hemisphere 
behind the car.  Even 
at night, the back-up 
lights of the car are 
sufficient for full illu-
mination of objects 
behind the car, giving 
a bright and clear pic-
ture of that region.  

 

F OLLOWING tidbit 
is from Robert 
Lozier: 

I have an old house 
where there are two 
add-on rooms built on 
an unsealed concrete 
slab and walls that are 

not insulated. Much of my 1920s and 30s radio 
items are in those rooms.  There are french drains 
around the outside of the foundation leading to a 
sump pump that stays dry most of the year. I keep a 
window AC and a dehumidifier operational in the 
rooms.  But there are times, especially in the Spring 
and Fall when average humidity rises just enough in 
the rooms that the mold in the rooms begins to have 
a good 'ol time....  The dehumidifier sensor does not 
do well enough to detect the rise of moisture on the 
walls and behind shelves filled with radios.  With 
my loss of smell due to COVID, I cannot tell when 
the mold is starting to take off.   
 
Darned inconvenient! for someone living alone.... 
 

[1] Radio Age, May, 1999, issue, p. 11, ff., and Ra-
dio Age, November, 2003, issue, p.6, ff. 

 

Figure 6. The Guardian Alert RF circuit board, ac-
tual size about 2”x2”.  Items of interest: 1. Fre-
quency control trace; 2. 5-volt power bus; 3. The 
FET which runs the 10,000MHz oscillator; 4. Ce-
ramic core oscillator medium; 5. Oscillator shift 
capacity pad; 6.transmit/receive splitter; 7. Transmit 
antenna coupler; 8. receive antenna coupler; 9. re-
ceive converter stage; 10. Capacity pad  (lo-pass IF 
 filter).  
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 Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

 
 

For Sale:  Reproduction knobs, 
push buttons, tabs, and various rub-
ber parts for vintage/antique radios. 
Many parts aren’t found anywhere 
else. (Latest product:  Rubber feet 
for Zenith table-tops.) Go to 
www.RenovatedRadios.com to see 
the full selection of radio parts.  
 Ed Schutz  
http://www.RenovatedRadios.com  
 
 

NOTICE 
 
The National Capital Radio and 
Television Museum in Bowie, 
MD has several openings on our 
board for new members. We 
could really use a few radio/
television collectors to join  the 
board at this time. We invite 
anyone interested to contact 
Steve Hansman at  
410-802-6077, or at  
shans01a@comcast.net 

Sale: 
Manufactured vintage radio furni-
ture combinations: breakfront, 
chairside, revolving drum table, 
lamp. Home furnishing invest-
ments you and your spouse will 
be proud of. Gerald Schneider, 
3101 Blueford Road, Kensington, 
MD 20985-2726, Phone: 301-
929-8593. 
 
"AWA Shares” is a new series of 
free hour-long radio history-
related presentations starting this 
month. 
ALL ARE WELCOME, current 
AWA members or not. 
Please mark your calendar and 
plan to join us third Wednesdays 
of each month @ 8PM Eastern 
time. 
 
When: Every third Wednesday 
of the month,  08:00 PM East-
ern Time (US and Canada) 
Register in advance for this 
meeting: 
ht tps : / /us02web.zoom.us/
m e e t i n g / r e g i s t e r /
tZIsdOGsrzItHtxVnJWeuE-
h3foh9-KvV1MRx 
 

  
WANTED: 
Audio magazine January 1987, 
any condition. Cash paid.  Thanks 
-- 
John Okolowicz, (215) 542-1597, 
john@grillecloth.com 
 
 
FOR SALE:  RCA/Nipper Main-
tenance mats, new old stock 
(probably 1980s), red vinyl, black 
cloth backing, 51 by 31 inches, 
1.3 lbs. Nipper (dog and Victrola) 
logos with words "RCA Replace-
ment Parts" in white at top and 
bottom. Mint, folded in original 
stapled plastic bag, with insert 
printed "RCA Stock # 1F8084". 
$43, or two for $80, postpaid in 
U.S. Email or phone if need pic-
ture or more info.  Alan Diamant;  
108 Redwood Drive;  Madison, 
AL 35758;  256-325-4600;  email: 
amdiamant@aol.com. 
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MAARC Your Calendar! 

Presort Standard 
US Postage Paid 
Permit  401 
Frederick, MD 

Mid-Atlantic Antique Radio Club 
c/o Geoff Shearer 
14408 Brookmere Dr. 
Centreville, VA  20120-4107  

 

Sun., Nov. 21 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions.  Tailgating at 10:30, 
meeting 1:00 pm. Display table: Red 3-way portables; 
Presentation: Steve Hansman, History of the Radio Bar Co. 

Sun., Dec. 19 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions.  This is new 
information.  The December meeting will not be at Sully 
Station in Northern Virginia.  Tailgating at 10:30, meeting 
1:00 pm. Display table: Radio Battery Eliminators; 
Presentation: TBD. 

Sun. Jan.16, 2022 RadioWinterFest-2022 at the National Electronics 
Museum near BWI airport.(Map page 15.)  Details in 
December issue Radio Age. 

Sun., Feb. 22, 2022` MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions.  Tailgating at 10:30, 
meeting 1:00 pm. Display table: TBD; Presentation: TBD 

 

 

Masks advised strongly, unless advised otherwise by E-Mail. 


