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The Miraculous Plerophone 
by Ed Lyon 

The late 1920s saw hundreds of brands of radios being marketed under synthesized Greco-electric names 
like Sonodyne, Neutrodyne, Pliodyne, Radiodyne, or Trirdyn. Each claimed some special circuit feature 
which made its system distortion-free, ultra sensitive, or stable (or, perhaps, all three!). The Daley 
Plerophone was no exception. 

priests who are in the business of teaching at 
r the high school or college level, rather than 
shepherding a parish full of people with real and 
imagined problems, have always been able to find 
a little spare time. In years past those who were 
schooled in, (and taught) the hard sciences often 
filled this spare time tinkering with radio. They 
became hams, and, having no money to speak of, 
they learned to make their own equipment. 

In the case of the Reverend Joseph J. Daley, S.J., 
who taught at Boston College High School in 
Boston in the 1920s, and who had a ham station 
there, not only did he design and construct his own 
ham radio gear, but he also did serious 
experimentation on a broad front in the new field 
of electronics. He became interested in 
broadcasting quite early in the 1920s, and was 
appalled at the poor quality of the music and 

speech that emanated from the loudspeakers of the 
period. Most radio manufacturers were content to 
make radios sound just a tad better than wind-up 
acoustic phonographs, and so the tinny, narrow-
bandedness of orchestral numbers coming out of a 
horn speaker seemed "good enough." But not for 
Father Daley. 

He loved fine music, and appreciated the 
development of the exponentially-tapered horn 
reproducer built into the expensive line of 
Victrolas (the Orthophonie models), and so he saw 
the cheap radio horn speakers as a throw-back. He 
was glad when good cone speakers finally found 
their way into radios of the later 1920s, but he then 
attacked the electronics as restricting the fidelity 
of what was heard from the cone speakers. (turn to 
page 3) 
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ABOUT RADIO AGE: Radio Age became the monthly 

newsletter of the Mid-Atlantic Antique Radio Club effective 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 $20 in the U.S., Canada, and Mexico, 
and $35 per year elsewhere. (U.S. funds, please.) Two- and three-

year memberships are available as noted on the application and 
renewal forms. Life memberships are also available; contact the 
Membership Chair. All checks should be made payable to 

MAARC and addressed to the Membership Chair. Back issues 
of the MAARC Newsletter from Vol. 1, No. 1 (August 1984) and 

most issues of Radio Age from Vol. 1, No. 1 (Oct. 1975) are 
available for $ 1.75 per issue postpaid from Barry Zimmerman at 

the address in the left column. 

Entire contents of this newsletter copyright 01997, Mid-Atlantic 
Antique Radio Club, unless specifically marked otherwise on each 

article. Generally, all articles in Radio Age may be reprinted by 
other publications provided specific permission is first obtained 
from a Radio Age editor, and full credit is given to Radio Age and 

to the author of the article. 

Submissions to Radio Age are eagerly solicited. Typewritten copy 
is preferred. Articles submitted on 5 1/4" or 3.5" PC-format 
diskettes in ASCII, WordPerfect, or Microsoft Word (DOS or 
Windows) formats are very much appreciated. (Leave off the 
fancy formatting and fonts because we will have to modify them 
anyway.) Photos should be high contrast black and white. Send 
submission to one of the co-editors shown at the left and be sure 

to include your name, address, and phone number. 

MEETINGS: Unless otherwise noted, MAARC monthly 

meetings are held at the Seventh Day Adventist Church in 
Burtonsville, MD. Consult the calendar section for dates and 
times and the map below for directions. There is a traffic signal at 
the intersection of MD 198 and McKnew Road. Park in the lot 
behind the church or on McKnew Rd. Do not block the fireline 
to the rear parking lot. Entrance to the meeting is via the door to 
the gymnasium. 

Editor this issue: Ed Lyon 

North 
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New Hope Seventh Day Adventist Church 
15121 McKnew Road 
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Model A. in type R52 cabinet 

He hated, especially, regenerative detection. He 

thought it had a narrow frequency response, 
limiting the reproduction of the higher registers of 
music, and he was very critical of the way the 
listener could further reduce the fidelity by 
cranking up the regeneration control in an effort to 

get more sound volume. He had contempt for 
superregeneFation, as well. He studied the early 
superhets, too, and was disturbed to find the IFs 
running at frequencies like 30-70 kHz. With the 

rather low gain achieved per stage, at least in the 
superhets he studied thoroughly (like the Radiola 

60), he saw the need for many IF stages, and the 
cascading of all those IF transformers further 
reduced the audio bandwidth available for the 
loudspeaker. He saw more orchestral brilliance 

Model C in its cabilet 

111111111111111111111111-

lost. 
Through all this he came to believe that the only 

high-fidelity radio was going to have to use a TRF 
circuit, with no regeneration, and, he hoped, no 
need for neutralization. By carefully reducing the 
gain demanded of each triode tube, he was able to 

design special RF interstage transformers in which 

he could adjust the primary-to-secondary coupling 
coefficient, and thus obtain an amplifier stage 

which was stable, though of low gain, and whose 
bandpass characteristics he could control. He was 
able to track several of these stages using ganged 

tuning condensers. Best of all, he could arrange 
for the gain of each stage to fall off, as the tuned 
circuits went off-resonance just as the tube's plate 

began to look into an inductive load component. 

Engineers had learned that the trouble with triodes 
in RF amplifier duty was that their plate-to-grid 
capacitance, combined with high gain and the 
plate circuit becoming ever so slightly inductive, 

conspired to make them oscillate. It was 
Hazeltine's invention of neutralization (also 

Rice's; they were virtually identical) that was 
directed at making triodes stable and free from 
oscillation by neutralizing the plate-to-grid 
capacitance. Father Daley didn't need it, or at 
least he claimed that was so. By the time he had 
developed a full-scale receiver, tetrode tubes were 
available, and neutralization was generally not 

needed, anyway. 

Nonetheless, Daley completed his development of 
a many-stage TRF receiver (up to 6 stages of RF 
amplification were used in some models) which 

was stable using triodes, and could also use 
tetrodes, with far fewer stages needed. He 
engaged Walter Cusick, head of Research Products 
Corporation (Boston), to complete the production 
engineering of the radio, and by 1931, Daley was 
on a speaking tour with Cusick in tow, carrying 
along three models of the radio: Model A. which 
could be fitted into any of three handsome console 

cabinets, used six stages of triode RF 

amplification, a detector, audio stage, and push-
pull 2A3 output tubes; Model B, built into either 
of two console cabinets, used three stages of triode 

RF amplification, and the rest was like the Model 

A; and Model C, a single table top style using 
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push-pull 43 power tetrodes and three stages of 
TRF amplification. 

The theory of operation of Daley's radio is 
straightforward low-gain triode amplification with 
controllable coupling in the RF interstage 

transformers, but, according to him, it represented 
a whole new operating principle. He was 
convincing enough to be granted patents on the 
circuits, complete with explanations, which were 
generally wrong. For example, he claimed that the 
reason his triodes were inherently stable and free 
from regeneration was that the plate and grid 
waveforms were in phase with each other, and not 
in anti-phase, as in the ordinary triode amplifier. 

If such a condition were possible, although it 
might reduce the Miller-effect enhancement of the 
capacitance between plate and grid, it would also 
improve the chances of the tube being 
regenerative, with the existing plate-grid 
capacitance. No, his amplifiers were stable 
because they were hardly amplifying. 

The Plerophone, though, probably represented a 
good radio receiver, and would make a rare find 
today. They were produced by Cusick's outfit for 
the 1931 radio season, and for the next year, only. 

For the Record 
The October meeting of the Mid-Atlantic Antique Radio Club took the form of a great picnic held at 

the Arcadia Firemen's Park at Arcadia (Upperco PO), MD. Since there was no admission charge, nor 
admission formalities of any sort, accurate attendance figures are not available, but we can estimate that 
about 175 to 200 persons attended. The auction was huge — far too many items — again. There were box 
lots of 1950s plastic tube-type radios which eventually went for $ 1.00 for six boxes, totaling about 35-40 
radios. The tubes, alone, would bring $5.00 or more, even untested. On the other hand, a nice military 
BC-342 radio with original power supply brought $85.00. 

In the fleamarket were about 70 sellers, with everything from rare tubes to transistor radios. Activity 
was brisk from about 10:00 a.m. ' til the auction started at 2:30 p.m. 

Despite the efforts of the treasurer and directors, the picnic meet netted the club a small income. The 
aim was to break even, allowing auction proceeds to offset possible park charges. The food cost issue 
was resolved by inviting a food vendor to sell his wares at the picnic — and he had a crowd around his 
trailer all afternoon. 

MAARC YOUR CALENDAR 
Sunday, Nov. 16 MAARC meeting, New Hope Seventh Day Adventist Church 

gymnasium, Burtonsville, MD (see map, p.2), 2:00 p.m. 

Sunday, Dec. 21 MAARC meeting, New Hope Seventh Day Adventist Church 
gymnasium, Burtonsville, MD (see map, p.2), 2:00 p.m. 

Sunday, Jan. 18 MAARC meeting, New Hope Seventh Day Adventist Church 
gymnasium, Burtonsville, MD (see map, p.2), 2:00 p.m. 

Sunday, Feb. 15 MAARC meeting, New Hope Seventh Day Adventist Church 
gymnasium, Burtonsville, MD (see map, p.2), 2:00 p.m. 

Sorry, no hamfests known for the immediate future. Watch this column, though. 
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g'adio eavesdropping 

,5gstem of the 1940s 
by Ed Lyon 

At the National Security Agency's Cryptologic 
Museum at nearby Fort Meade, there is the 

famous carved wooden Great Seal of the United 
States that once graced the wall of the main 
conference room of the American Embassy in 

Moscow. It had been a gift of the Soviets 
commemorating the opening of the embassy 
building — a token of good will among men. Some 
years later, routine electronic sweeps of the 
embassy disclosed that very strong microwave 
signals could be detected blanketing the 
conference room -- so strong that it was feared 
that the signal strengths there might pose a health 

hazard. 

Complaints were lodged with the Soviets 
regarding the strong electromagnetic radiation, and 

its power was soon reduced to much lower levels. 
What was soon discovered, though, was that the 
incident microwave signal, if it could be nulled out 
by clever reception on dual antennas, yielded a 
tiny residual signal which carried modulation. The 
modulation was recognized as that of a human 
voice, and the voice was that of someone talking 
in the conference room. A careful "sweep" of the 
conference room, using a signal-canceling pair of 

antennas and receivers, nulled the strong incident 
microwave signal and allowed detection of the 
modulated residue, and it was coming from the 

Great Seal. 

The carving was found to be hollow and the void 
inside was lined with a microwave-resonant tuning 

cavity, one wall of which was a diaphragm facing 
the room. Movement of this diaphragm by sounds 
in the room detuned the cavity slightly, imparting 
modulation on any signal reflected from the 
cavity. All that the Soviets had to do was aim a 

microwave radar, operating on the same frequency 
to which the cavity was tuned, at the Seal, and 
then pass the reflections, collected by a matching 
microwave receiver, to a detector and tape 

recorder. 

This, understandably, angered the embassy staff, 
the State Department, and the U.S. president, and 
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threatened glasnost. The whole story is on display 
at the museum, but the origin of the technology of 
a modulated cavity is found in an earlier time, not 
mentioned in the display. 

During the second world war the Massachusetts 
Institute of Technology found itself the home of 
the Radiation Laboratory, a brainchild of 
Vannevar Bush: a place to concentrate the 
development of both radar and anti-radar into 

tightly focused laboratories, and not into 
dispersed, competitive industrial labs. The 
Radiation Laboratory was the birthplace of many 
U.S. microwave radar systems which were so 
instrumental in winning the war for the Allies. 
One of the devices developed there was the "echo 
box" cavity, used to calibrate and fine-tune a 
microwave radar set. The "echo box" was a small 
resonant cavity placed well in front of the radar 

set. A micrometer-type screw adjustment varied 
the dimensions of the cavity while a crystal 
detector and microammeter displayed the current 
circulating in the cavity. The micrometer was 
calibrated in frequency or wavelength, allowing 
accurate tuning of the radar transmitter's 

magnetron. 

RCA had a contract with the Radiation Labora-
tory in which RCA developed an echo box having 
a flexible diaphragm for one cavity surface, and a 
loudspeaker voice coil mechanically connected to 
the diaphragm. By driving the loudspeaker 
mechanism with a tone, the radar receiver could 

detect the tone owing to the way the vibrating 
diaphragm varied the tuning (and the reflection 
strength) of the cavity. Now the radar transmitter 
and receiver could be tuned for maximum tone 
response, without the need for someone to get in 

front of the radar and read the microammeter. 

News of the device leaked, and caught the 
attention of the anti-radar folks across Cambridge 
at Harvard (the Radio Research Laboratory, RRL). 
They put Columbia University's Airborne 
Instruments Laboratory (AIL) to work on making 

a radar jammer device out of the echo box. AIL 
gave RCA a contract to transition the device to a 
noise-modulated echo box so it could be used to 
create noise-like targets for enemy radars. Unlike 
the usual jammer, this device created no radiation 
of its own, since it simply reflected a distant 
radar's signals back to the radar, giving the echoes 
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thus created some deleterious modulation along 
the way. Not transmitting meant that the fast-
learning Germans could no longer defeat radar 
jamming by abruptly stopping radar operations 
and then passively detect, track, and shoot at the 
jammer transmissions emanating from the 
bombers which carried jammers. The only other 
defense the Americans had against the exposure of 

their jamming by the German's stopping their 
radars from time to time, was to try to "look 
through" their own jamming transmissions and 
shut them down if the radar targeted by the 
jammer ever became quiet. RCA's modulated 
echo box helped in this matter. 

But another de-
vice, conceived by 
a different anti-
radar contractor 
late in the war, 
was a bit more 
sinister in its 
capabilities. The 
contractor was 
Engineering and 
Research Corpor-
ation (Erco), 
located in 
Riverdale, MD, 
and, as the war 
ended, the clever 
Erco marketing 
group began transitioning the device for civilian 
use. The Erco echo box had a very thin diaphragm 
for one side of the cavity, much like the RCA box, 
but the vibration of the diaphragm was to be 
caused by sound waves or earth vibrations. The 
aim was to drop these devices in a battlefield area 
and then airborne radars could not only detect the 
boxes but listen- in on the sounds and vibrations 
nearby. It was hoped that enemy tanks could be 
detected at night or in bad weather through the use 
of these little passive gizmos. To keep the enemy 
from finding and destroying the boxes by 
"sweeping" the area with microwave scanners and 
listening on companion receivers for the tell-tale 
modulation of the devices, the boxes were made a 
little complex. 

The Erco echo box had a single cavity with two 
detector crystals, but then used a 300 MHz tuned 

circuit through which the crystal-detected signals 
had to pass, followed by a compact 300-MHz 
dipole antenna. The only way to get a respectable 
echo from it was to illuminate it with two radar 

signals which were 300 MHz apart in frequency. 
Furthermore, the two illuminating radar signals 
had to be mutually cross-polarized, because the 
pickup loops in the cavity were cross-polarized. 

The military version of this system never saw 
the light of day, since the wartime contract under 
which it was started was canceled some time in the 
summer of 1945. But the civilian model, felt to be 
salable in the corporate world of public presenta-
tions, lectures, and teaching, used the device as a 

wireless micro-
phone which would 
need no batteries or 
vacuum tubes of its 
own. The figure 
here shows a 1946 
Erco marketing 
sketch of the 
device. The sinister 
part of Erco's 
marketing scheme 
was that the device 
was also being 
touted as an eaves-
dropping system for 
carrying out 
industrial spying, or 

for clandestine eavesdropp ng against suspected 
spies. Both the FBI and OSS (forerunner of the 
CIA) had showed some interest in the thing, but 
the competition by subminiature tubes just 
released from the wartime secrecy surrounding 
proximity fuzes, and, a few years later, by point-
contact transistors, discouraged the Erco people. 
In addition, the heating-up in Korea meant that the 
game of international wartime spying would take 
place in a world where it was easy to tell the 
Americans from the locals, and not like it was in 
the "good old days" in Germany. Another idea 
headed for the shelf; to be invented some 30 years 
later by the Soviets. 

ERco 
0000 
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Volume Controls in Three- Dialers 
by Ed Lyon 

n ontrolling a radio's speaker volume might not 
seem like a big deal today, and it became the 

trivial issue it is sometime in the mid- 1930s. The 
simplification came when automatic volume control 
(AVC) took over the complex part of the job, 
leaving the rationing of detected audio signal fed to 
the audio power amplifier up to the listener, who 
used a potentiometer, or variable voltage divider. 
AVC is often called AGC, for automatic gain 
control, probably a more accurate term. The 
potentiometer delivers any desired fraction, from 
zero up to 100%, of the audio signal to the power 
amplifier, thereby controlling the overall gain of the 
audio section of the radio. 

Meanwhile, the RF amplifier stages, mixer, and 
IF amplifiers are left to operate at gain settings 
whose relationship to each other was set by the 
circuit designer, and whose overall cascaded value 
is set by the radio signal strength, itself. Strong 
radio stations' signals are passed through this 
section of the radio at low gain settings, while weak 
stations enjoy higher gain. Tuning the dial 
somewhere between stations, where there is no 

radio signal, raises the RF/mixer/IF gain so high 
that the radio's own noise, plus all the ambient 
radio noise in the tuned-in channel comes rushing 
through the radio, with a strong hiss, roar, or 

crashing sound. 

Before this simple method was almost universally 
adopted for broadcast radios, several methods were 
in vogue which were nearly the exact opposite in 
technique. Instead of operating the RF/mixer/IF 
section at full gain, limited only by the AGC circuit, 
and letting the user set the audio gain potentiometer 

for comfortable listening, the prior art was to set the 
audio gain at "full blast" and carefully modulate the 
gain of some stage in the RF/mixer/IF portion of the 
radio, using a rheostat or potentiometer. Some 
radios (e.g., Crosley's 602 Bandbox or 608 
Gembox and the Philco Junior models) even 
operated all stages at full gain and varied the 
amount of antenna signal let into the radio's very 
input. A good number of models (e.g., Crosley 515 

Fiver, 64 models of DeWald, and many 4-tube 
Emersons) of early- to mid-30s sets used both of 
these last-named methods, with a single 
potentiometer serving as a pair of rheostats 
controlled in mutual opposition. One end of the 
potentiometer tended to short the antenna to ground 
while the other end increased the cathode-to-ground 
resistance of an RF, mixer, or IF stage, as a 
combined means of reducing the overall radio gain 
for strong signals or for quieter output. 

But going back into the age of battery powered 
radios, in the early- to mid-20s, there were other 
considerations to be met. Paramount was the idea 
of conserving battery life, and so the most popular 
method of controlling the end-to-end gain of a radio 
was to control the heating of the cathode (filament). 
By reducing the current fed to the filament, it 
operated at a lower temperature, emitting fewer 

electrons, and this practice prolonged battery life. 
The earliest really popular tubes, the UX201 

amplifier triode and the UX200 detector triode, had 
pure tungsten filaments which had to be operated at 
a bright incandescense (at about 5 watts filament 
dissipation, or 1 ampere per tube) to develop the 

specified cathode current, hence full gain. 

Reducing the filament current was therefore very 
desirable for battery life, and it cut the cathode 
current and gain accordingly. The down side was 
that the rheostat used to reduce the filament current, 
and the gain, had to be "tuned" for each tube, if 
really fine control was desired, and this called for 
some number of rheostats, operating independently. 
That's why such radios as the Federal 59 or 61 has 

so darn many control knobs — most are filament 
rheostats. 

But, then, coming out of World War I was a 
development that would do more to conserve radio 
A-battery life than any gain-control rheostat. This 
was the addition of a rare earth oxide to the 
tungsten filament, taking the form of either an oxide 
coating or surface adsorption of thorium oxide (the 
thoriated tungsten filament). With this treatment, 
the filament would emit many more electrons at a 
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given filament temperature, and so the wattage 
ratings of filaments went down — usually by a 
factor of at least four for thoriated filaments and a 

factor of twenty for oxide-coated filaments. With 
these tubes, the rheostats were really delicate to 

adjust, and tube makers were chagrined to find that 
the precious oxide coating easily' became poisoned 

by any gassiness in the tube, the poisoning being by 

heavy positive gas ions striking the oxide and 
physically knocking it off the tungsten. The new, 

low-current tubes which grew out of the UX200 
-and UX201 were the UX200A and UX201A, and 
the latter was heavily treated with a getter material, 
usually an active metal mirror-coat sputtered on the 
inside of the glass bulb. This metal absorbed gases, 
especially oxygen, which helped eliminate ion 
bombardment of the filament when the rheostat was 
turned down. The UX200A was deliberately 
infused with some gas, but eliminated ionization by 
requiring its operation to be at very low plate 
voltages. 

So the changeover to low-current tubes like the 
modest 201A and the delicate 199 and WD- 11 
made the problem of volume control among the 

battery sets more difficult, as the range of 
acceptable current variation for their filaments was 
quite low. They either produced no electrons or a 

lot, and any slight sag in A-battery voltage might 
shut the gain down, necessitating the same rheostat 
fiddling as was needed in the old 1-ampere tubes. 

The constant attention to the rheostats was because 

the tubes were so critical in electron production vs. 

filament temperature rather than because the battery 
was being worked to an early death in the old tubes. 

Oddly, some transmitter tubes of many years 
later, like in the 30s and 40s, were again using plain 
tungsten filaments. The reason was that these tubes 

operated at very high plate voltages and high peak 
cathode currents', and any bombardment of the 

A highly-emitting filament is less likely to be bom-
barded by positive ions owing to the presence of the 
dense electron cloud near the filament. A reduced-
emission condition (turned-down filament current) 
allows the normal plate current to deplete the electron 
cloud, permitting the ions to penetrate to the filament. 
2 Peak cathode currents in certain transmitting tube 
service exhausted the cathode's electron supply. 

filament by heavy ions would be very energetic, far 
too damaging for oxide coatings or thoriation, but 
taken in stride by the rugged tungsten. 

Another use for plain tungsten filaments arose in 
the late 1940s and early 1950s, when it was 

realized that the smooth electron-supply-vs.-
filament temperature relationship of plain tungsten 

filaments could be used in electronic voltage or 
current regulators. Special diode tubes, called 

Kalotrons by one manufacturer (Thermosen, Inc.) 
had pure tungsten filaments inside cylindrical 
plates, and the diode was connected in a bridge 

circuit such that the filament current sampled the 
current supplied to the load (the current which had 
to be kept constant). Unbalance of the bridge by 

the diode becoming more or less resistive, in 
response to changes in its filament temperature (or 

load current) caused the regulator circuit to supply 
a compensating variation in its output voltage to the 
load, thus rebalancing the bridge. 

One such Kalotron, type 2AS 15-A. had its 
filament mounted between a solid support wire and 
a spring, so that if the load shorted, burning out the 
Kalotron filament, the spring %you'd fly back and 

short the Kalotron's plate to its remaining filament 
wire. This unbalanced the bridge in the extreme, 
shutting off the voltage to the load. Here was a 

clever use put to the old plain tungsten filament 

types used in the early three-dialers, which took 
advantage of the smooth variations in plate 

resistance obtainable by controlling the filament 
temperature of these dear old tubes. That same 

plate resistance variation allowed radio loudness 
variation, and it also permitted delicate adjustment 
of the detectors of the day, either for maximum 
sensitivity or freedom from distortion, not 

necessarily simultaneously. For the three-dialer, 
though, the greatest shortcoming was the lack of a 

signal-strength-responsive gain control, or AGC, 

allowing signal fading to spoil the pleasure of 
listening, especially at night. Setting the volume for 

the swells, and you missed the valleys; set it a tad 
higher, so as to hear the program in the fading 
valleys, and it blasts in the swells. Drat! 

012X3XD 
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c ol 'Very „Vein 

„tleinempfiinger 
by Ed Lyon 

The Kleinempfânger (literally, "small receiver") 
was an approved civilian radio receiver for the 
German population to use during the second world 
war. Most were made of non-strategic materials, 
but then, there is this little metal one.... 

During the second world war the German 
government required that the civilian 

population of Germany be able to receive official 
information from Geibbels' propaganda ministry, 
and nothing else. Pre-war radio receivers were in 
fairly plentiful supply, but nothing like what was 
available in America, for example. These 
receivers would do the job, but they could also do 
more: they could be covertly used to listen to 
alternative sources of news -- like BBC. The 
really capable all-wave receivers among them 
were confiscated, and free replacement radios, 
called Kleinempfàngers, were offered to the 
families from whom the good sets were taken. 
Whereas the typical all-wave set of pre-war days 
could receive signals at wavelengths ranging from 
600 meters to 15 meters (and some also received 
the longwave bands from 3000 to 600 meters), the 
new Kleinempfànger worked only from 600 to 150 
meters. 

The Nazi government had to come up with a 
million or more of these radios in a hurry. 
Between the autumn of 1939, with the invasion of 
Poland, and the summer of 1940, during the battle 
of Britain, much of the radio replacement was 
taking place, with another burst of replacements 
occurring during the early Anglo-American 
bombing campaigns in late 1942. The large 
number of radios that had to be manufactured 
would normally have required a huge allotment of 
critical materials, like steel for chassis, tubes, iron-
core audio transformers, iron-frame speakers, 
aluminum-canned IF transformers, resistors, 
condensers, and copper wire, to say nothing of the 
rivets or screws and nuts needed to hold the things 
together. Instead, the order was passed down: All 
civilian radios were to be made of non-strategic 
materials. 

This required re-engineering the radios, but 

companies like Valvo, Siemens, and Nora had 
already acquired some skills in this area as they 
had received Wehrmacht contracts for military 
morale receivers. Several grades of morale 
receivers had been made, and the lowest grade, 
that for enlisted men, also used no critical 
materials in its construction. For the 
Kleinempfànger, this meant a nonmetallic chassis 
— one made of a sheet of phenolic (paper filled), 
looking a lot like early printed-circuit board stock. 
The smallest possible wire size was used 
throughout, and insulation thicknesses were 
minimal. The radio cabinets were usually made of 
black "Bakelite" material, but some wood models 
were built early in the war. Tube complements 
were kept very low, and the usual fare was two or 
three tubes. A typical Valvo Kleinempfànger used 
a VY2 rectifier and one other tube, a VCL11. This 
tube was actually two separate tubes in one 
envelope — a triode and output pentode. These two 
tubes required 30 volts and 90 volts, respectively, 
for heaters, meaning that, when operating on 120-
volt mains, a straight series connection was used, 
with no need for a dropping resistor. On 220-volt 
mains, a switch in the rear of the set inserted a 
dropping resistor, which could also be used to heat 
the home! 

The triode operated as a regenerative detector 
and the pentode drove the loudspeaker. The 
speaker frame was molded of papier mâchè, with a 
very small Alnico-type permanent magnet (one 
good soaking rain and the radio was kaput!). Very 
few screws were used in the assembly of the set, 
again in the interest of saving critical war 
materials. With such a modest tube complement 
and circuit, a good antenna was required, and 
instructions on the rear of the radio showed how to 
fashion an antenna and good ground for the set. 
Other models of Kleinempfànger used three tubes, 
and got better reception, no doubt. It has been 
claimed that the use of regenerative radios allowed 
official monitoring of frequencies being tuned-in 
by listeners. I tested this theory by turning on my 
Valvo Kleinempfànger and trying to receive its 
reradiation on a different radio. At close quarters, 
there is no problem in picking up the Valvo's 
regeneration signal, but a few hundred feet away, 
when the Valvo was tuned to a local station, all I 
could get on the other receiver was the local 
station. However, by rotating the loopstick 
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antenna of the second radio, I could null out the 
local station, and then the Valvo could be received 
again, so long as it was connected to a longwire 
antenna. So it may be true that the Nazi "signals 
police" monitored what listeners had their radios 
tuned to, and the movie version, always showing 
the van with the loop antenna slowly coming down 
the street made us think they were homing in on 
the unfortunate victim. But in reality, any rotation 
of the loop was to null out the direct signal from 
the station tuned in, not to home on the 
regenerative receiver. 

But then, recently, I came across another 
Kleinempfánger. This one is very small. The 
usual size (such as in the case of my Valvo) is 
about 9" x 9" by 4" deep, but this new one is a 
metal box, shaped like an AK bathtub model, but it 
is only 4" x 6-1/2" by 2-1/2" high. This is not 
much bigger than a 6-inch piece of two-by-four 
lumber! I expected it to be a one-tube set, but 
when it was opened, there were three miniature 
tubes, of the type developed in Germany for radar. 
The tubes were all of the same type, RV12P2000, 
a pentode having a very modest Gm rating - 
probably too low to make it useful in radar sets. 
The tubes require 12 volts for heaters, and the rest 
of the line voltage is dropped in a power resistor. 
One tube is hooked up as a rectifier, one is a 
regenerative detector, and the last one is the audio 
output tube. A very small (about 2" diameter) 
loudspeaker is on the chassis. The only controls 
are a tuning condenser and a regeneration control 
(another variable condenser). 

The chassis is made of a thick (3/32") sheet of 
aluminum, and the cover is a drawn steel box with 
rounded corners, perforated on top for cooling, and 
painted brown. The controls have generously 
large knobs, and protrude from one end of the box. 
Connections to the outside are simple: there is a 
line cord coming out the other end and a phenolic 
panel having four banana-sized jacks, two for 
headphones (labeled L-L), ground (labeled E), and 
antenna (labeled A). All components (and most 
are by Siemens) are mounted by cheese-head 
machine screws, and the inside is dotted with high-
quality components: oil-filled capacitors, ceramic 
capacitors, and metallized resistors. There is a 
filter choke and an audio output transformer, both 
using C-I laminated cores, and the three tubes are 

soldered directly into the circuit (no sockets). 

The markings on the radio are sparse. On the 
bottom are the usual markings for acceptable 
power line characteristics (Allstrom 220V/1 10V), 
the tuning range (Wellenbereich 200-600 m), the 
name, Kleinempfánger, and a serial number 
(905750), plus an instruction to refer to the inside 
of the cabinet to see how to convert from 110V to 
220V (it involves moving one soldered 
connection). 

So, what's the story with this very small 
Kleinempfánger? Was is for the public? Not 
likely! Why would it be made of such scarce 
materials — aluminum chassis, steel cabinet, steel 
speaker frame, modern radar-type tubes, iron-core 
choke/transformer, machine screws — the list goes 
on? But same old Kleinempfánger circuit, regen-
erative detector plus audio stage and same old 
600-200 meter tuning range. Was this set for 
high-ranking officials, who still couldn't be trusted 
with all-wave pre-war radios or all-wave Colonel-
grade officer's radios? 

I think it was a spy radio, made for agents in 
other countries, like Switzerland, Sweden, Spain, 
and Portugal. Why else would it be so rugged, so 
small, and so extravagant in its use of hard-to-get 
materials? Its capture by a foreign government 
would reveal an impressive German technology 
level, and no skimping in the application of that 
technology in making a simple radio receiver. 

The small, metal Kleinempfânger 
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Further Adventures With a Curve Tracer 
(More Tube Tester Topics — Part 10 of 3 Parts) 

by Alan Douglas 
At the end of the last thrilling installment,' our curve tracer was tied to the railroad tracks, and ... no, no, 
that's a different story. Mine was up and running transistor curves but had not yet done any tubes. Read 
on, for a happier ending. 

T had stated in the last part in this never-ending 
iseries that the short answer was that it wouldn't 
plot tube curves, at least (hedging a little) not by 
itself. With one addition, and a power source for 
the tube heater, it will. 

What is needed is an amplifier to boost the 
staircase waveform that drives the grid. As 
originally configured, the Tek 575 puts out current 
steps, up to 17, of 200 mA each. To produce 
voltage steps, it feeds the current steps into a 1-ohm 
resistor to ground, so it will provide 200-mV steps, 
or 3.4 volts total. This is not nearly enough to bias 
most tubes to cutoff. Now it is possible to use an 
external resistor of 10 or 100 ohms and get more 
voltage from the same current steps, but the internal 
voltage supply is only 15 v, so the step amplifier 
runs out of "headroom" at about 10 v. Ten steps of 
1 volt each are quite possible, so evidently what is 
wanted is an external amplifier to increase this 
waveform to 10-v steps and 100 y total, enough to 
bias a tube over its entire range. 

The Fall 1994 Sound Practices magazine (p. 25) 
showed a modern and very pricey Tektronix curve 
tracer being used with power tubes, and gave a 
reference to the Linear Technology application note 
#18 which described the X10 amplifier used. 
Essentially it's a standard FET-input op amp 
driving a high-voltage output stage (one of their 
circuits even uses a 12BH7 tube!) and will swing 
±100 y easily. You can download this application 
note from the Web if you have the time, or get it by 
fax if you want to go blind trying to read it, but I'd 
recommend asking for a printed copy by snail mail 
(Linear Technology Corp., 1630 McCarthy Blvd., 
Milpitas, CA 95035-7487; (408) 942-0810). Fig. 2 
shows the schematic of the step amplifier in the 
application note. 

Of course, I built my amplifier using whatever 
parts were on hand. and OP- 15 op amp instead of 

I See Part 9 of 3 parts in the September issue of Radio Age. 
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the $3.38 LT part, and transistors I found at the 
MIT flea market. The two transistor types I chose, 
based on their collector voltage ratings of 300 y and 
350 v, weren't very well matched for gain, but I was 
able to use the Tek 575 (for its original purpose!) to 
select suitable pairs. For the ± 140 y power supply I 
used two small transformers back-to-back, with the 
original dual 120/240 y windings as secondaries. I 
decided on a separate ± 15 y supply for the op amp 
rather than the dropping resistors and zeners from 
the hv rails as shown by LT (in Fig. 1), since I 
already had some supplies. 

So, how does the 575 do tube curves? Short 
answer, same as last time. Yes, it displays curves; 
yes, they're detailed enough to find operating points 
and to match tubes. But there are two big problems. 
First, 400 y simply is not high enough. Because you 
need a load resistor in the plate circuit (these are 
built into the 575 and selectable by a rotary switch), 
about half of the plate supply voltage is lost in the 
resistor. Looking at the family of curves, the load 
resistance appears as a diagonal line on the CRT, 
extending from 400 y on the X axis to 400/R on the 
Y axis. This line is the upper boundary for any 
curves. Now granted, you can get somewhat more 
than 400 y peak, actually nearly 500 y with today's 
123 y ac line, but that's not enough. The Tek 570 
was rated at 500 v, and probably gave much more. 

The second fault is not being able to switch 
between two tubes quickly, as you need to do for 
matching. The 570 had two sockets and a lever 
switch to select them, and the 575 looks 
superficially the same, but it isn't. The 570 had the 
two tubes in parallel at all times, switching the grid 
drive from one tube to the other while 
simultaneously switching the "off" grid to -300 v. 
The 575 switches both the base and the collector, 
and has no source of -300 y available even if you 
wanted to do a massive rewiring. So this switching 
has to be done externally with another home-built 
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box, containing several pairs of tube sockets and a 
power supply. It certainly could be done, but this 
extra box is going to take up as much bench space 
as the 575 itself. The question "Is it really worth 
it?" comes to mind. 

A couple of minor points, for those considering 
the 575: First, unlike the 570, the 575 has no 
provision for positive steps; the best it will do is half 
a step positive. A variable offset could be built into 
the x10 amplifier, though. Second, if you build a 
switching box, with a shorting lever switch to apply 

-300 y to the grid of the "off" tube, the x10 
amplifier will probably not like having the -300 y on 
its output even momentarily. However the LT 
application note does state that the 12BH7 version 
will survive this treatment with no ill effects. 

The "Minimalist" Curve Tracer 

I mentioned in the previous article (see footnote) 
that the Hickok transistor curve tracer may have had 
some capability to do tubes also, based on a 
comment in the equipment review article. This 
thought wouldn't go away: all the curve tracers use 
a full-wave-rectified voltage on the plate, and any 
Hickok tube tester does the same thing, so why 
wouldn't it work as a curve tracer, if you replaced 
the ac grid signal with a staircase? With a socket 
adapter you could insert a 10-ohm resistor into the 
cathode line as a current monitor, and a load resistor 
in series with the plate. 

I don't have the Hickok curve tracer, but I do have 
the B&K (or, of course, the Tek 575) which will 
supply a staircase of six steps at 1 volt each. It 
didn't take long to clip-lead everything together to 

Figure 1. ± 140-volt power supply needed for step amplifier. 

try it out, and whaddaya know, it works! There's 
too much stray capacitance, so the trace and retrace 
don't overlap perfectly, there's only 250 y peak 
available, and if you are testing a pentode you'd see 
combined plate and screen current. But there is 
indeed a family of curves on the CRT. 

Postscript: I cast some aspersions on the Tektronix 
QC department in the last article. Best guess now, 
from a study of component date codes, is that my 
575 was shipped originally as a fully-modified 122C 
in 1965. Four years later the range switch wore out 
and the owner ordered a replacement assembly, but 
forgot to mention that it was for a mod 122C. He 
apparently installed it anyway, and this explains 
why the wire wasn't soldered and the switch didn't 
match the panel markings. I added three decks to 
the switch along with three resistors and a trimmer 
capacitor, and it now functions as a mod 122C 
switch. But I would not recommend this to anyone, 
as it involved making parts on the milling machine, 
changes to the cabinet to clear the new decks, and 
much gnashing of teeth. Twenty-four-position 
switch wafers aren't trivial to find either: mine came 
from the MIT flea market, in one of those "fill a 
paper bag for $3" deals, along with the previously 
mentioned high-voltage transistors. 

Post-postscript: I saw a mod 122C kit, new in box 
(switch assemblies, new front panel, the works), 
offered on the internet for $ 150. Stan Griffiths tells 

me that a good technician could install this kit in a 
day, provided he had done one previously, and 
remembered it. But an entire 575/122C could be 

had for less than $ 150. 
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Figure 3. Overall block 
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4. Figure 2. Schematic, from Linear 
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Tidbits 

MAARC will now be selling capacitors at all meetings, along with tubes, always popular. We have 
bought out the stock and suppliers' lists from Pete and Sharon Burns, who sold caps at MAARC meetings 
in the past. Biggest difference now is that MAARC will be able to sell them on a zero-net-profit basis, thus 
realizing large savings for members who take advantage of this service. 

Your Radio Age newsletter editors are sending out an appeal for more good articles from the membership. 
While we can squeak along with present sources and supplies of material, we would like to produce several 
20-page issues per year, and need more material for this to occur. If you have any ideas for interesting 
items, get them to our editors, either by mail or e-mail. You can include diskettes in any PC or Mac format; 
the editors can get them translated as necessary. Typewritten work is always welcomed, too. Addresses for 
the editors are on page 2. 
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Radio Age ads, limited to 100 words or fewer, are 

free to 1VIAARC members, but, please, not more than 
one ad per member per month. All ads subject to 
editing, and ads will not be repeated unless re-sub-

mitted. Send ads to either editor listed on  
masthead on page 2. Deadline for all ads for any 
issue is 10th of the previous month (in editor's hands). 

No telephone ads, please 

Services Offered: Professional 
restorations for all antique table 
radios, consoles, cathedrals, tomb-
stones, battery sets, comm receiv-
ers, amplifiers, and auto radios • 
Complete overhauls • Lacquer-

sprayed, hand-rubbed cabinet refin-
ishing • Reasonable rates • Free 

estimates • UPS/USPS/FEDEX 
shipments OK• All work guar-
anteed. Also buy/trade/ sell/find 
radios/parts. Bob Eslinger - 
Antique Radio Restoration & 
Repair - 20 Gary School Rd., 
Pomfret Center, CT 06259; (860) 
928-2628, 10 a.m.-7 p.m., Tue-

Sat.; 
e-mail: radiodoc@neca.com 
http://www.neca.com/—radiodoc 

For Sale: 1963 112-page Radio 
Amateurs Handbook, $ 15; 1943 
Allied Radio Builder's handbook, 

$20; Armature and Magnet 
Winding, 259-page hard-cover 

book, $ 15; Handbook of 
Semiconductor Circuit Diagrams, 
mint cond., 189-page hard cover 
book, $ 15; Modern Dictionary of 
Electronics, mint cond., 593-page 
hard-cover book, $ 15; Practical 

Radio Servicing, mint cond., 624-
page book, $20; Ghirardi's Modern 

Radio Service, 1302-page hard-
cover book, $20; Ghirardi's Radio 

Physics Course, 972-page hard-

cover book, $20; all prices are in 
US funds, and include S&H. Ernest 
D. M. Yeaw, RR#3, 
Tatamagouche, Nova Scotia BOK 

IVO, Canada; (902) 657-2554. 

Sale: Many of your favorite old 
time radio shows are available on 
tape cassettes. You select the shows 
you want and purchase them by the 

hour. Fast, friendly service. Send 

for our catalog listing over 5,400 
shows arranged by category and 
title. Only $2.00 (P&H). Send 
request to: Erstwhile Radio, PO 
Box 2284, Peabody, MA 01960. 

Wanted: Rider Vol. 23 and WRL 
1963 catalog. 
For Sale/Trade: His Master's 
Voice in America (new); Radiotron 
Designer's Handbook, both 3'd and 
4`h editions; hundreds of manuals 
for Hallicrafters, Hammarlund, 
National, Globe/WRL, Allied/-
Knight, Heathkit, Johnson Viking, 
Elmac, Gonset, Eico, B&W, RME, 
Conar, B&K, Harvey-Wells, 

Morrow, Lafayette, Mosley, Drake, 
Regency, Ameco, Clegg, Genave, 
Utica, Poly-Comm, Pierson, Davco, 

Archer/Realistic, Subraco, RCA, 
Simpson, Triplett, HP, Superior, 

Swan, Millen, McMurdo Silver, 
Paco, Precision, and more. A.J. 

Bernard, PO Box 690098, 
Orlando, FL 32869-0098; (407) 

351-5536; e-mail: 
ni4q@juno.com. 

For Sale: Capehart Model 2T55 

brown plastic radio, works, clean, 
reasonable offer. George 

Greenberg, KD4OBV, 1701 Andros 
Isle, K-2, Coconut Creek, FL 
33066; (954) 971-9053. 

For Sale: Emerson 682-A jewelry 
box radio, Ingraham cabinet, $50; 
GE 6D-60 slant-front thumbwheel-
tuned radio, $25; Bendix "toaster" 

radios: Model 0526A, dark brown 
Bakelite, AM/police, plays, $35; 
same, model 110W, white, $25; 

Zenith C-845 8-tube AM-FM, very 
nice, $35; Zenith C724P, 7-tube 
AM-FM, almond plastic, $20. 
Kenneth Miller, 10027 Calvin 
Street, Pittsburgh, PA 15235; (412) 
242-4701. 

For Sale: General Radio rotary 
converter, 12 vdc to 110 vac, $40; 
Hickok Model 203 VOM and 
capacity meter, v.g., metal box, 
$40; Norton meter, 0-40 amps, 
walnut case, with shunt, $ 15; 
Western Electric 1920 Wheatstone 
bridge, exc. cond., $50; Freed 
Eisemann NR12, v.g., $ 150; Fada 

192A, with 5 good tubes, $ 150; 
Federal Junior crystal set, $200; 
Elmco 5-tube radio, rare, $60; 
Country Belle novelty radio, early 
5-tube type, plays, $40; Crosley 
Trirdyn, early, w/ tubes, $70; 
Phonograph horn for Edison 

"Fireside," v.g., $200; Zenith "Long 

Distance" portable, v.g., wood case, 
$45; Wally Worth, 2 W. Elm 
Avenue, Wollaston, MA 02170; 

(617) 479-4512 (phone before 9:00 
p.m. eastern time). 

Wanted by serious collector: Any 
Sparton "Polo Club" radio. Dr. 

Cooper Williams, phone (410) 
239-2323 (Hampstead, MD). 
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For Sale: Limited quantity of Handy's book, mint 

copies, Made in Japan, about transistor radios, $35; also 
will include a copy of Radios Redux by Collins. These 
books will help identify scarce radios; many color 
photos. Maurer Television Sales and Service, 29 S. e 
Street, Lebanon, PA 17042; (717) 272-2481. 

For Sale: Zenith 6S152, refinished cabinet, new dial 

plate, belt, and grille cloth, works, but needs electronics 
repair, $ 165; Temple "Templetone" F-617, $60. Joe 
Davis, 6613 Grouse Road, Elkridge, MD 21075; 
(410) 796-8867; e-mail: adavis@mail.bcpllib.md.us 

FREE: Send a two-stamp, large, SASE for OLDE 
TYME RADIO's latest flyer, number 197. Olde Tyme 
Radio Co., 2445 Lyttonsville Road, Silver Spring, 
MD 20910; phone/fax: (301) 587-5280. 

For Sale: Antique radio collection by former MAARC 
member. Forty tabletop radios and two consoles. Send 
SASE or call for details. Sample of collection: Bendix 
75P6U, Crosley 9-101, GE Model 400, Philco 42-PT94, 
Crosley 14, Emerson 32, Philco 42-P1'7. Roy Dixon, 
1811Quebec Street, Severn, MD 21144; (800) 680-
1363. 

Wanted: Cover for Federal "Century" buzzer for 

Kolster decremeter/wavemeter. Need type with 
"Century" script on it. Ed Lyon, 11301 Woodland 
Way, Myersville, MD 21773; (301) 293-1773. 

Radio Age Ads really SELL. Mention that you 
saw it in Radio Age. 

Moire T ii d lb) ii ts 

Alan Dubois writes that he appreciated Charlie Rhodes's article in last month's Radio Age dealing 
with the dangers of ac-dc radios and of certain other ac radios, in the power line-to-chassis 

connections which may be present. Alan adds that he often ran across RCA 630 TV chassis with shorted 
power line bypass capacitors. When he used a wooden bench, tile floors, and no need for power-line 
operated test gear, he would get a blinding flash when he connected a coaxial cable input to the set, 
because the cable shield was grounded. He wonders about modern TV sets which also do not have 

power transformers. 

Actually, those modern switching-mode power supplies, as used in newer TV sets and computer power 
supplies, are fairly safe. They do have power line filters which contain line-to-chassis capacitors, but 
that is the only practical source of potential danger, and that would be only with sets plugged into jury-
rigged home wiring whose neutral wire is not connected to the broad blade of the outlet. Computers, 
using the same type of power supply without a 60-Hz power transformer, use grounding-type plugs and 

receptacles, and so are very safe. In switching power supplies, the power line is rectified to produce 130-
220 y dc, but that circuit is isolated from the rest of the power supply by means of an optical feedback 
coupling path, and a high-frequency power transformer. 

Welcome New and Renewing Members 

Barry Zimmerman, our Treasurer, Newsletter Distributor, Membership Chairman, Librarian, and Man 
About Town, reports that a recent special mailing of his has brought in about 40 membership 

renewals and new memberships. MAARC welcomes all these members, and hopes each will enjoy the 

hobby of collecting, restoring, and documenting old radios and related electronics. Our peak 
membership was about 1050 members, and we expect variations from 800 to 1000 most of the time. As 
you know, the membership year is individualized to fit each member's starting date, unlike many clubs 
where it all starts January 1st. Encourage your friends to join the fun, and extend your own welcome to 

the newcomers. 
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