
THE BEAST AND I—PART 1 
OR 

HOW I FIXED A PHILCO 41-616 AND FOUND RELIGION 
BY ALFRED CORBIN 

 This is the story of my experience with a most unusual radio.  The Philco Radio Corporation in 1938 released a 
new product – the Mystery Remote Control Radio.  Its distinctive feature was a wireless remote control box by 
which the user could control the main functions of this elegant set.  By operating a large telephone-style dial in a 
separate box,  the user could select one of six preset stations,  turn on or off the phonograph record changer, eject 
a record,  increase or decrease the volume, and turn the  set off.  My story is not short, so it will appear in two 
parts.  This is Part 1.  [Al Corbin joined MAARC in November 2013] 

K EEP in mind that this Mystery Control set 
was introduced to the market in the waning 
days of the Great Depression.  In 1938 you 

could buy a new top-line Ford for about $700, and a 
nice new home for $2000.  Philco’s new radio sold at 
a price of approximately $400!   In that same period, 
as I recall, you could buy a completely adequate 
Arvin table model radio for $4.  Needless to say, the 
market was somewhat limited.  During the pre-war 
years, 1938 – 1941,  details of this elegant set 
changed in many small ways, but the fundamental 
design remained as original.  In 1942,  a final version 
of the design was marketed before all civilian radio 
production was curtailed for the duration of the war. 
  
In the course of restoring, or reclaiming (which 
better describes what I do) the Philco, it became 
evident that very few people today are familiar with 
this complex radio.  Not many were sold, and few 
technicians today are old enough to have been 
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originally exposed to the Mystery Control set. 
I  have been fortunate to have made contact with 
several people who have first-hand experience in 
the restoration and operation of the Mystery Control 
set.  Among these, to whom I am extremely grateful 
are Michele Denber, Don Lindsly, AmpicoKid, 
Chuck Schwark and Ron Ramirez.  They have been 
extremely cooperative and helpful.  People who are 
familiar with these Philcos represent a special slice 
of the industry and like to share their special 
knowledge and experiences. 
       
For a couple of years, I have pursued a new career 
in my retirement; actually a hobby which pays for 
itself.  Having written and published several books 
on electronics, the latest of which is a text on the 
repair of vacuum-tube radios, I was occasionally 
contacted by readers who had a favorite old radio 
which they wanted to restore and preserve.   After 

(Continued on page 3) 
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A BOUT MAARC and RADIO AGE. Radio Age became the 
monthly newsletter of the Mid-Atlantic Antique Radio Club in 

June 1994. Prior to that date, the MAARC Newsletter and Radio Age 
were separate publications. 

Subscription to Radio Age begins with the next available issue after 
the membership application and dues are received. Dues are $24per 
year in the US, $36 in Canada, and $60 elsewhere, all payable in 
US dollars. Two-year, three-year, and life memberships are 
available; contact the Membership Chair . All checks are payable to 
MAARC and, for new members, must accompany the membership 
application, which is available from the Membership Chair or the 
MAARC website (www.maarc.org). If you change your mailing 
address, email, or phone number, please notify the Membership 
Chair immediately so corrections can be made to Radio Age’s 
mailing list. The Post Office will not forward your newsletters. 

Back issues of the MAARC Newsletter from Vol. I, No. 1 (August 
1984) and most issues of Radio Age from Vol. 1, No. 1 (October 
1975) are available for $3.50 each postpaid from the Membership 
Chair. 10 percent discount on orders of 12 or more back issues and 
15 percent on orders of 60 or more back issues. Make checks 
payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC format, 
preferably via email or on a CD or flash drive, in MS Word, Word 
Perfect, Wordpad, or RTF format, without fancy formatting, 
because the editors will have to modify it anyway. Photographs, if 
hardcopy, should be high quality black and white or color. Softcopy 
graphics files should be in TIFF or JPEG formats; contact the 
editors for further guidance. Send your submission to either editor 
and include your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on page 16 for details. 

                     

The entire contents of this publication are copyright ©2013, 2014 Mid-
Atlantic Antique Radio Club, unless specifically marked otherwise on each 
article. Generally, all articles in Radio Age may be reprinted, provided 
specific permission is first obtained from a Radio Age editor (and the 
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successfully completing a few jobs, I decided to go a 
little deeper, and started to advertise in various ways.  
My standard billing originally was $50 to restore any 
old radio to its original operating condition, plus the 
cost of necessary components.  My repairs are strictly 
functional, not cosmetic, except for cleaning and an 
occasional touch of finish.  Since that time, my fee 
has increased to $100, sometimes more, for a set with 
more than 10 tubes.  With the love I have had for this 
work, professionally since 1945, I have thoroughly 
enjoyed my new occupation, earning probably about 
$1.50 per hour.   
 
In October, 2011, I was contacted by a fellow named 
Mark Thompson who owns a Philco Model 41-616 in 
need of complete restoration.  I agreed to have a look 
at it and we negotiated an agreement whereby he 
would ship the chassis to me and pay me $150 for my 
efforts.  Here was my chance to make a real killing!   
The  41-616 is the 1941 version of the series of 
remote controlled receivers, probably the top of the 
heap.  It includes remote control of the phonograph, 
station selection and volume control.  It also features 
the Beam of Light (BoL)  phonograph circuit, a 
wondrously complified photoelectric coupler between 
the phono needle and the amplifier.  Even the BoL 
light bulb is amazing, powered by a radio frequency 
voltage.  I’ve had no experience with this pre-war 
version of a laser link, but it would appear that the 
entire circuit, bulb, oscillator, photocell and all, could 
be replaced with about 5 inches of shielded wire and 
it would sound just the same.  But that’s progress and 
modern science… 

 
 It appeared to be from  Italy (maybe a case of fine 
Asti Spumante),  but it turned out to be the Marvelous 
Mystery Control Philco 41-616,  which we 
affectionately refer to as the Philco Mystery Beast, or 
simply The Beast. 
 

(Continued from page 1) Apparently, the present owners, Mr. and 
Mrs.Thompson, had inherited the set, and it looked 
like it had been in a barn, or attic, for many years.  It 
was covered by a thick accumulation of dust, and 
some areas of minor rust and corrosion.  It appeared 
to be all there, although I was in for a rude 
awakening. Somebody in the past  had chopped out  
much of the wiring in the exotic parts of the circuit,  
and disabled all of the remote control function as well 
as eliminating the Beam-of-Light phono turntable.  
This gave a special meaning to the name “Mystery 
Control”. 

 
Although all the wiring which remained appeared to 
be complete and solid, it turned out to have a fault 
common to many radios of that era: all of the internal 
wiring is rubber insulated, and  the insulation has 
become brittle, as if crystallized.  The prospect of 
completely rewiring that Beast was out of the 
question.  Likely, more harm than good would be the 
result of that much work done amid all the old 
components.  This is a decision that restorers must 
make frequently when working on some of the pre-

(Continued on page 4) 

After about a week, a grunting UPS man delivered a 
55 pound package, loudly labeled:                          

NOTHING ESPECIALLY EXCITING 
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the set,  I attempted to bring the pushbuttons into 
operation.  They are the electrical type, each button 
controlling an individual tuned circuit that is 
switched into the local oscillator circuit.  This 
involves an awful lot of old wiring and a tremendous 
number of complex switch contacts.  Pure drudgery.  
In the Remote mode of operation, the pushbutton 
tuned circuits are switched to the oscillator by way of   
stepping switch contacts, remotely controlled by the 
radio control link. 
 
THE MARVELOUS MYSTERY CONTROL  
   
In the 41-616, there are three complex gang switches:  
The Mode Selector, the Radio/Phono Switch, and the 
Remote Stepper.  The Mode Selector (Manual) switch 
is the large disk-shaped knob at the right end of the 
dial/ control assembly in front.  By way of this 
switch, one can select Broadcast Band, Police Band, 
two Shortwave bands, and Automatic operation. 

             
When in the Broadcast mode, the user tunes the 550-
1700 KHz AM band by the manual tuning disk 
shaped  knob, just left of the Mode Selector.  In the 
Police Band, 2.3 to 7 MHz, tuning is accomplished 
by the same knob, likewise in SW1, 9.0 to 12 MHz 
and SW2, 14 to 18 MHz.  When the Automatic mode 
is selected by turning the Mode selector knob all the 
way downward,  Broadcast stations may be selected 
by depressing any of the six middle pushbuttons.  The 
extreme right pushbutton disconnects the radio circuit 
and switches in the phonograph audio and supplies 
AC power to the turntable, and the leftmost 
pushbutton activates the remote control circuit.  
  
The Mode selector switch is operated manually.  The 
other two main switches are electrically controlled.  

(Continued on page 5) 

war sets.   
 

My decision was to leave the old chassis wiring in 
place, making sure that no wires were in a position to 
create a short circuit.  However, with the wonderfully 
complex control components on the topside of the 
chassis, there are at least 50 wires coming through 
holes from below.  Just about every one of those 
wires had to be replaced because of the short circuit 
(and fire) hazard.  
  
It goes without saying the set had to be re-capped.  
This involved about 40 paper cap replacements and 6 
electrolytic sections.  Most of the 15 tubes checked 
good.  I was thankful to find none of the PITA Philco 
tarbox capacitors (those Bakelite “boats”) in the set.  
Apparently, those caps went out of style a couple of 
years before. As is my usual MO, I replaced the 
electrolytic caps and fired up the set as soon as 
possible.  Using a Variac AC supply, this is not 
extremely risky, and gives the repairer sort of a triage  
assessment of the condition of the big components 
such as the power transformer, coils, IF cans, etc.  
With the replacement of a couple of audio coupling 
caps, the radio came to life, sounding pretty good, 
using my 12 inch shop speaker.  
 
THE MID-GAME 
 
Here the fun begins.  The Beast is now a functioning 
radio with simple manual tuning and volume control.  
What’s the best first step toward getting all the 
remote functions and the pushbuttons in operation?   
Having no answer to this question, I reverted to the 
dishpan to give the chassis a good scrubbing.  First, a 
dry brushing with a vacuum cleaner nozzle close to 
the brush,  then a soap and water bath on the outside 
with an occasional touch of ammonia detergent and a 
wire brush to get the stubborn stuff, keeping the 
excess water to a minimum and avoiding excessively 
soaking any transformers or coils.  With the chassis 
cleaned up, pretty and dry, my next problem was 
simply to find out how the Beast is supposed to work.  
There is a pattern, or sequence, of steps to be taken to 
bring the whole radio into operation.  This is where 
Internet contacts with experts paid off.  There are 
many videos on You Tube and on radio forums 
showing the functions of all the controls, and the 
creators of those videos are extremely cooperative 
and helpful.  People who are familiar with these 
Philcos enthusiastically share their common interest.   
Having gotten a pretty good idea of how to operate 

(Continued from page 3) 

The Stepper Switch                   Radio/Phono Switch 
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consists of not much more than old-fashioned 
clockwork. 
 
The remote transmitter is pretty basic, consisting of a 
power oscillator and a tuned loop antenna.  It’s 
battery powered, using a 45 volt B+ supply and a 
couple of D cells for the 3 volt filament power.  
When the controller is not transmitting, no power is 
drawn, giving the batteries a long life expectancy.   
There is nothing especially unusual about the 
oscillator circuit.  Operating frequency is adjustable 
through a range of about 300 to 360 kHz, permitting 
the user to avoid interfering with nearby low-
frequency radios, or other remote controlled Philcos.   

(Continued on page 6) 

When the set is switched to the Phono position, a 
multipole, solenoid-actuated, two deck switch is 
energized.  This switch is alternate action or Toggle, 
that is, each time the Phono pushbutton is depressed, 
the switch goes from Radio to Phono, or vice versa.  
When this switch is in the Radio position, all of the 
manual and automatic radio functions are active, and 
the output of the second detector is delivered to the 
volume control.  In the Phono position, the radio 
circuit is disabled and disconnected from the audio 
section, and the output of the phono pre-amp is 
connected to the volume control.  The Radio/Phono 
solenoid switch can be energized, or pulsed, by action 
of the rightmost pushbutton, or by a control signal 
from the remote circuit.  
 
The heart of the remote control operation is a three-

pole, 10 position stepping relay which normally is in 
a reset, or zero, position.  When a powerful DC pulse 
is produced by the remote receiver circuit, the stepper 
advances the switch one position, where it remains 
until another pulse is received.   Remote operation is 
controlled by the user via a portable control box.   
   
This box, about 6”x10”x7”, contains a one-tube RF 
transmitter and a mechanical keyer.  The keyer 
assembly, with a 10-hole dial, looks and operates 
much like an old-style telephone dial.  The user 
places a finger in the proper hole, rotates the dial to 
the stop and releases it.  The dial slowly returns to the 
rest position, causing a train of output pulses to be 
transmitted.  The number of pulses, at a rate of about 
10 per second, is determined by the dial hole the 
operator has chosen.  Mechanically, the keyer 

(Continued from page 4) 

REMOTE CONTROL BOX 

 

THE MECHANICAL KEYER Ÿ   
 

REMOTE TRANSMITTER CIRCUIT ź 
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in itself, is not a big task, but it is complicated by the 
need for a speed reducing gear train to bring the 
motor rotation down from several hundred RPM to 
about one RPM at the potentiometer.  To make 
manual control possible without user muscle-strain, it 
is necessary to somehow disconnect the motor and 
gearing from the manual knob.  One method might 
involve simply the use of a slip clutch between the 
knob and the gearing; however, Philco chose to use a 
gear disconnect built into the drive motor.  When the 
motor is energized, the entire motor shaft and 
armature shift axially about ¼ inch toward the center 
of the radio.  This is done magnetically, throwing a 
small gear into mesh with the gear train. 
 
The volume motor is a small two-phase induction 
motor with two equal windings situated 90 degrees 
apart.  To produce rotation or torque, one of the 
windings must be fed through a capacitor for phase 
shift.  A 40-µfd non-polar electrolytic cap is 
connected between the ends of the two windings, 
with the other end of the windings tied together and 
connected to a 25-volt AC source.  Grounding one of 
the winding ends causes the motor to rotate.  
Grounding the other winding end causes rotation in 
the opposite direction.  In the big scheme of things, 
the two motor terminals to be grounded are 
connected to two positions of the stepper switch, so 
that the volume is turned up or down depending on 
which of the stepper contacts is selected.  
 
Part 2 to be published in May issue of Radio Age. 
 
 

The frequency trimmer is conveniently located on the 
back panel of the controller.  Nominal range of the 
controller is about 25 feet.  The circuit illustrated is 
hooked up with a temporary battery pack.  
 
CONTROL RECEIVER 
In the main receiver, a significant section of circuitry 
is devoted to the control function.   The whole 
controlling scheme is simply based on the number of 
pulses, or RF bursts that are received.  Aside from 
carrier frequency setting and pulse count, the control 
system includes no other coding.  The final function 
of the controller is to provide a fairly powerful DC 
pulse to cause the stepping switch to advance one 
step per pulse.  This is done via a thyratron or 
controlled rectifier.  The thyratron is a gas filled tube  
similar to a vacuum tube  which can be switched on 
by a positive grid pulse, and remains on until the 
plate voltage is brought down to nearly zero.  In its 
operating characteristics, the thyratron is almost 
exactly equal to a modern silicon-controlled rectifier 
(SCR).  A four-tube circuit receives the transmitted 
control signal and amplifies and processes that signal 
to a level suitable to fire the thyratron, several volts 
in amplitude.  The control signal is picked up by a 
dedicated tuned antenna loop mounted in the cabinet. 
 
VOLUME CONTROL 
 
Remote control of the volume of the radio and 
phonograph involves some tricky circuitry and 
mechanical complexity.  Of course, manual control of 
the volume is via a conventional potentiometer.  For 
remote control of the volume, a brute force approach 
was used – the remote controller simply turns on a 
motor which turns the volume pot up or down.  This, 

(Continued from page 5) 

 
FOR THE RECORD: 
 
The January meeting of the Mid-Atlantic Antique Radio Club took the form of RadioWinterFest, and 
was held in cooperation with the National Electronics Museum in their facility in Linthicum, MD.  A 
turnout of over 100 members and guests filled the auditorium where flea market tables had been set up 
and a large seating and show-table area had also been established.  Most attendees spent some of the 
morning touring the spacious museum, filled with exhibits of electronics equipment, some as complete 
systems of gear, others as posters, operating mock-ups, and educational setups.  Wow! Here is the place 
to bring those scientific-inclined kids or grand-kids for an afternoon!  Flea market table fee ($5.00 per 
table) and auction fees netted $373 for MAARC, and Museum president Mike Simons reports that the 
Museum collected over $800 in admission, new memberships, and vending.  We must do this again! 
 
See one of Domi Sanchez’s wide-angle views of a part of the meet elsewhere in this issue. 
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L EE de Forest called most of his early 
electron tubes “Audions,” and we should 
be more specific when we refer to them, 

since they took on several different configura-
tions, some being simple diodes, some double-
anode diodes, and some actual grid-controlled 
triodes.  The Audions he employed in his bridge-
to-bridge Radiophones sold to the U.S.Navy for 
their Great White Fleet excursion in late 1907, 
for example, were his first three-element 
Audions, basically Fleming diodes each having 
an additional anode “wing,” as was described by 
Dan Sohn in his November 2013 Radio Age arti-
cle (and amplified in the same issue in the 
“Tidbits” column).  This “double-wing” de Forest 
configuration has some unknowns in its construc-
tion details, but from all the contemporary de-
scriptions, the two wings seem to be similar, if 
not identical, in size and spacing from the central 
filament.  It is unclear whether de Forest distin-
guished between the two wings in his Radio-
phone hookups.  In his earliest patent disclosure 
in which a three-element Audion is depicted, 
sworn to on October 17th, 1906 [1], he shows two 
examples of a double-wing, gridless triode, the 
first (his Fig. 2) seemingly operating by electro-
static movements of one or both of the two 
“wings,” which were made of platinum foil.  In 
this Audion, the “control” wing is placed closer 
to the filament than is the “anode” wing.  The 
second example (his Fig. 4) is described as indif-
ferent as to wing spacings from the filament, in-
different as to whether the wings move under 
electrostatic forces, and allows the possibility of 
operation by varying the ionization of gases be-
tween the “control” wing and filament.  
 
The next relevant de Forest patent disclosure, 
sworn to on December 21st, 1906 [2], is the 
“official” Audion patent, showing both a gridded 
triode (his Fig. 1) and a double-wing gridless 

tube (his Fig. 2).  The double-wing gridless ver-
sion is not discussed in detail, except that gas ion 
changes are invoked by the input or control wing 
(which floats, having no d-c connection to any 
other tube element), and affect the other wing’s 
currents operating a signal responder, labeled T.  
This double-wing gridless Audion is the type de-
picted in Howeth’s history of naval communica-
tions [3], which documents the use of the de For-
est Radiotelephones during the voyage, as re-
called much later by ex-crewmembers of that 
fleet. 
 
In France, Claude Paillard has been making vac-
uum tubes for a few years, as reported by Dick 
Parks in the April 2008 issue of the AWA Journal.  
M. Paillard now reports that he has made some 
performance measurements on his replica of a de 
Forest double-wing gridless Audion.  His version 
has wings that are similar to each other, and sub-
stantially symmetric with respect to the filament.  
One of his experiments was to see if the tube 
would operate efficiently as a full-wave rectifier 

(Continued on page 9) 

DE FOREST’S FIRST 3-ELEMENT AUDION: AN ACCIDENTAL 
AND AMBIDEXTROUS GAMMATRON 

BY ED LYON 
In the November 2013 issue of Radio Age, Dan Sohn wrote of De Forest’s gridded Audion—considered by most 
the world’s first triode.  The same issue also carried a sidebar piece showing that the patent for that Audion also 
depicted a version with no grid, but with two plates or anodes, and this version was an earlier development. 

This is Fig. 2 from de Forest’s triode Audion pat-
ent, showing the two “wings” or plates and single 
filamentary cathode. 
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A  M A A R C 
member has 
run across 

one of those severe 
deathtrap radios for 
restoration last month 
– a Sears Model 
4611.  This is one of 
those odd ac-only 

sets with a power transformer.  
Sounds like a safe set to work on?  
Maybe not.  The power trans-
former is actually an Auto-
transformer whose high-voltage 
secondary is an extension of the 
power-line primary, which makes 
the chassis-connected B_ bus a 
serious shock hazard.  Watch for 
this set, and be careful to use an 
isolation transformer when work-
ing on it. 
 

D ON’T forget that RadioAc-
tivity 2014 will return to 
MAARC’s old haunts at 

the Holiday Inn in Timonium, MD, 
starting the afternoon of Thursday 
26 June 2014, running to Saturday, 
the 28th. 
 
Check out the details in this issue’s 
“Centerfold”, the familiar blue 
pages. 

Tidbits 

One of Domi Sanchez’s panoramic photos snapped at the January RadioWinterFest meet held at NEM. 
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or detector, even though its 
configuration is identical 
to the common schematic 
symbol for a full-wave fil-
amentary rectifier like a 
type 80 or 5Y3GT.  Pail-
lard’s replica Audion has 
two nickel anodes or 
plates, one on either side 
of a central filamentary 
cathode [1].  He reports 
that, as Barkhausen appar-
ently had claimed [2], a 
full-wave rectifier com-
prising two plates arranged 
each side of a single fila-
ment will not operate well 
at all.  The reason is that 
while any one anode 
(wing) is positive, and 
would normally attract 
electrons from the filamen-
tary cathode, the opposite 
anode is negative, and the 
rather strong field between 
the anodes prevents elec-
trons from “seeing” the 
positive anode.   
 
In his experiment Paillard 
initially connected a rep-
lica double-wing gridless 
Audion (very much like de Forest’s, except Pail-
lard’s had a better vacuum) as a half-wave recti-
fier (both wings tied together to form a single 
anode), and found its output, when feeding a 
smoothing capacitor and very mild resistive load,  
almost perfectly efficient provided the tube is not 
substantially resistively loaded.  That is, when 
the a-c input was 106 volts rms, the capacitor 
voltage read 147 volts dc.  Ideally, it would read 
150 volts.  Now, he fed the Audion plates sepa-
rately, one from each side of a center-tapped 
transformer (the classic full-wave rectifier con-
nection) producing 106 volts at each plate with 
respect to the grounded center-tap.  Again he 
connected the Audion cathode to a mainly ca-
pacitive load, and now the d-c output voltage 

(Continued from page 7) 

was only 91 volts.  At lower input a-c voltages, 
the full-wave rectifying efficiency fell even fur-
ther. 
 
That is, with, say, 10 volts (rms) ac applied to 
only one wing, the filament (feeding only a 
smoothing capacitor), would provide nearly a 
full 14 volts of rectified d-c voltage, but as a full-
wave rectifier, applying 20 volts (with grounded 
center-tap) wing-to-wing, the d-c output was 
negligible. This indicated that during the half-
cycle that one plate (or wing) was negative, it 
influenced the cathode’s electron stream to the 
extent that it lost “sight” of the other wing, 
which was going positive at the time.  Further, 

(Continued on page 10) 

Captain Howeth (USN Ret) developed this schematic of de Forest’s Radio-
phone sold to the Navy for ship-to-ship tactical communications during the 
voyage of the Great White Fleet, begun in 1908.  It is based on Robison’s 
Handbook of Wireless Telegraphy—1911.  Here, the Audion is a two-plate, 
gridless version, which worked, but no better than the alternative detector, 
selected by a switch labeled V-B, representing Vacuum tube or Barretter. 
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during the next half-cycle, the roles of the wings 
reversed, negative voltage to the second wing 
shutting off current to the first wing.   
 
This behavior immediately suggested to me that 
the de Forest double-wing gridless Audion be-
haved like Heintz and Kaufman’s Gammatron of 
1934 [3].  In 1929, Ralph Heintz had devised a 
type of triode tube for transmitting purposes that 
had no control grid, but instead had two dissimi-
lar-sized plates, a smaller one called a gamma 
plate, not used as an anode.  The gamma plate 
acted like a triode’s control grid, affecting cath-
ode current flow to the larger anode plate.  This 
arrangement yielded a low value of mu, and a 
high value of plate to “grid” (gamma plate) inter-
electrode capacitance, both features ordinarily 
undesirable in a triode amplifier, but tolerable in 
an oscillator, which is how Heintz used the Gam-
matron.  Heintz and Kaufman (H&K) used such 
tubes in transmitters they sold to the Dollar ship-
ping lines, having earlier been denied the right to 
purchase triode tubes from RCA for their trans-
mitters.  H&K’s Gammatrons exhibited a mu of 
about 3 to 5, meaning that a voltage change on 
the anode plate had to be three to five times the 
magnitude of that on the gamma plate for equal 
current changes in the cathode-to-anode plate cir-
cuit.  
 
The Mid-Atlantic Antique Radio Club’s  consum-
mate experimenter, Joe Sousa, was apprised of 
Paillard’s findings and my notion that the de For-
est dual-wing gridless Audion was likely running 
as a Gammatron, and that the physical symmetry 
of de Forest’s wings with respect to the filament 
promoted bilateral Gammatron behavior.  I asked 
him what he thought, since he had done extensive 
experiments in 2010-2011 on other more modern 
dual-control symmetric-geometry tubes.  One of 
Sousa’s early Gammatron experiments tested a 
6AX5 full-wave rectifier connected as a Gamma-
tron, getting it to operate as a power oscillator 
[4].  This tube has two anode plates, one on either 
side of a single indirectly-heated cathode. 
 
Sousa had also conducted a thorough examina-
tion of the characteristics of the then-recently-
discovered Russian rod-element vacuum tubes, 

(Continued from page 9) invented by Valentin Avdeev, and first used in 
Sputnik I [5].  One such tube, type 1ɀ37Ȼ, has a 
central single-strand filamentary cathode. A pair of 
collateral control “grid” rods equidistant from the 
filament, and paired screen “grid” rods, suppressor 
“grid” rods, and anode rods, the whole forming a 
pentode with two independent control “grids.”  It 
was this pair of independent control “grid” rods 
that interested us, because they could likely be 
made to operate like de Forest’s dual-wing 
Audion, that is, as a Gammatron with ambivalence 
as to which “wing” was the gamma plate.   Using 
only these two rods as “wings,” Sousa duplicated 
what we knew of Paillard’s tests, and got similar 
results in the full-wave rectifier hookup.  Sousa 
got a reduction (relative to the half-wave filtered 
output) of about 50 percent when he set the tube 
up as a full-wave rectifier feeding a filter capacitor 
and a modest resistive load.  Sousa did his test at 
the full 120-volts a-c power line input.  Earlier 
work by Sousa on this same Russian rod-element 
tube had found it to be not exactly symmetrical, 
showing a measurable difference in Gammatron 
mu for these two control grid rods, probably at-
tributable to manufacturing tolerances. 
 
Both Sousa’s and Paillard’s tests demonstrate the 
effect of Gammatron mu of the respective tubes in 
their Gammatron modes.  The H&K Gammatron 
was decidedly unsymmetrical in its plate geome-
tries, and had a Gammatron mu of about 4, while 
more symmetrical dual-anode gridless tubes (like 
some full-wave rectifier tubes) might have lower 
Gammatron mu values, but might exhibit bilateral 
Gammatron behavior.  By that is meant that either 
anode can act as the gamma plate, the remaining 
anode then becoming the anode plate.  Values of 
Gammatron mu approaching 1.0 in symmetrical-
geometry dual-anode gridless tubes have a pro-
found effect on full-wave rectifier action.  Any 
value of Gammatron mu higher than about 0.5 will 
seriously reduce the efficiency of the tube as a 
full-wave rectifier or full-wave detector.  In full-
wave rectifier service, at a Gammatron mu value 
of 1.0, for example, the negative-going voltage on 
one anode is just sufficient to match the positive-
going voltage on the other anode, yielding zero net 
current from cathode to either anode.  At higher 
Gammatron mu values, it requires even more posi-

(Continued on page 11) 
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tive voltage (than is available) on the anode plate 
to offset the negative voltage on the other 
gamma plate.  It must be remembered, though, 
that this full-wave rectifier failure mode occurs 
only in a symmetrical geometry, where the 
gamma plate and anode plate roles are suffi-
ciently interchangeable that a Gammatron mu 
value of unity or higher is achieved with either 
plate acting as gamma plate.  Operating a H&K 
Gammatron as a full-wave rectifier would yield a 
half-wave output, failing to pass current only 
when the gamma plate went negative, since its 
anode plate was poorly located to behave as a 
decent gamma plate.  
 
For a tube like de Forest’s original dual-wing 
(gridless) Audion, the two wings or plates were 
quite similar in size and spacing to the filamen-
tary cathode, and Paillard’s test suggested a 
Gammatron Mu approaching unity and complete 
ambivalence as to which wing is the gamma 
plate and which is the anode plate . Now, how-
ever, due to manufacturing tolerances, slight 
asymmetries occurred in the Russian rod-element 
tube (and in his 6AX5 rectifier), and Sousa’s 
measurements yielded an effective Gammatron 
Mu for the 1ɀ37Ȼ tube of about 0.5, considering 
only the two control “grid” rods and the filamen-
tary cathode. 
 
But now we have another surmise:  There is an-
other tube that shares the double-wing Audion’s 
or rod-element tube’s relative symmetry of its 
wings (control grid-rods in the 1ɀ37Ȼ) with re-
spect to its cathode -  the famous Wunderlich de-
tector.  It was advertised as a full-wave detector 
and was actually used in a few radios (like my 
Scott All-Wave 15).  In most applications it was 
replaced by the lowly type 55 having a double 
diode plus triode arrangement.  In the type 55 the 
diode plates are stacked one above the other 
around the cathode, markedly not mirror-imaged, 
like de Forest’s early Audion or the Russian 
1ɀ37Ȼ, so that in the 55, no Gammatron action 
can be found.  The Wunderlich construction (also 
seen in the types 69 and 70 Sparton tubes) was 
subjected to a battery of tests by Joe Sousa sev-

 continued from page 10 eral years ago, and from those tests Joe has just 
recently reported that there would be a serious 
reduction in rectification efficiency when both 
control grids were working push-pull (as in full 
wave detection), when the Wunderlich’s plate 
voltage was absent or very low.  Considering the 
grids and cathode alone, the full-wave rectifica-
tion efficiency of the Wunderlich is almost zero, 
indicating a Gammatron Mu of essentially unity 
(just like deForest’s double-wing Audion), but 
the Wunderlich has an anode or plate that sur-
rounds the entire double-grid structure, and the 
field of this plate can overwhelm any grid-to-grid 
field effects if the plate voltage is high.  Here the 
conventional triode mu is involved, and it is 
when the plate voltage falls below the product of 
triode mu and either one of the grids’ voltages 
that the other grid reacts to the field of that grid.  
Luckily, the Wunderlich tube does not have high 
triode mu [6].   
 
Therefore, under normal operating conditions, 
where the plate voltage of the Wunderlich might 
be 200 volts or more, the Gammatron behavior 
of the two grids essentially disappears, meaning 
that the two grids do not affect each other’s con-
trol of the electron flow to the plate, and full-
wave detection in this case is very efficient.  
However, if one were to hook up a Wunderlich 
as a full-wave detector and resistance-
capacitance-coupled audio stage, care would 
have to be taken in choosing the plate load resis-
tor value, to ensure that the actual plate voltage 
does not fall below about 40 volts or so. Other-
wise, the stage would suffer a serious reduction 
in full-wave detection gain.  The engineers of the 
period might have seen the outcome of this prob-
lem, namely low overall stage gain, and wrote it 
off as inherently low Wunderlich triode mu at 
low plate currents, strangely remediated by de-
creasing the plate load resistance, or by operat-
ing the detector in half-wave mode (by tying the 
grids together, perhaps). 
 
In retrospect,  RCA’s acquisition of the de Forest 
triode Audion rights spoke only to the grid-
controlled triode, the dual-wing gridless version 

(Continued on page 12) 
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having mercifully never been brought up by any 
of the buyers of the triode rights.  De Forest had 
difficulty enough explaining the modus operandi 
of the gridded version let alone the mysterious 
fields in the double-wing Audion. 
 
References: 
[1] Private communication, C. Paillard to M. 
Ellis and R. Parks, forwarded to author. 
[2] It will be noticed that the type 80 and all other 
filamentary-cathode full-wave rectifiers have a 
separate filament strand devoted to each anode.  

(Continued from page 11) I’m sure this is no accident. 
[3] See, for example, Radio Age, 36, 1, page 10, 
January 2011, a synopsis of H&K’s development 
of the Gammatron. 
[4] Lyon, Ed, “The Rod-Element Vacuum 
Tubes,” Radio Age, 36, 5, page 1, ff., May 2011. 
[5]  ibid. 
[6] Of course there are other reasons the Wunder-
lich does not have high mu, starting with grid 
construction.. 
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A LL you collectors of 1930s radios…yes, I’m 
talking about you …should be aware of at 
least the basics of each radio’s background.  

The obvious things are the brand, general location of 
the manufacture, composition (materials, type of dial, 
knobs, speaker covering, and that sort of thing.  This 
is the kind of information you might need if some-
thing should happen to that radio – you know, fire, 
theft, pestilence, famine – well, maybe not pestilence 
or famine, but the description you may be asked for 
by those who might help remediate the situation.  
Knowing a bit more about the radio is always a good 
thing, especially if that includes information that en-
hances the value or rarity of the radio. 

 
Now, many of the collectable radios of that period 
can be classed in the Art Deco or Machine Age genre 
of radios, and fine examples of them are welcomed at 
the 2014 RadioActivity Equipment Contest in June.  
But, you may ask, is the most fitting category for the 
radio?  The first three categories refer to specific de-
signers, Loewy, Bel Geddes, and either Teague or 
Dreyfuss, respectively, but we also included the par-
enthetical “or imitating” when we specified those 
designers.  That means since Raymond Loewy, for 
example was known to have designed sets like the 
Hallicrafters “Big Dial” and S-53 series of “all-band” 
radios, then many other similarly-designed radios 
could be fitted into the category, like several of the 
Howard all-band sets and even some of the mail-
order versions of those, like Allied’s, Lafayette’s or 

Visit the Radio & Television Museum 
 

2608 Mitchellville Road 
Bowie, MD 20716 

301-390-1020 
Hours: 

10 to 5 Fridays 
1 to 5 Saturdays and Sundays 

Exit from Rt. 50 at Exit 11 (Rt. 197) 
Take Rt. 197 South for 0.9 miles 

Right on Mitchellville Road for 1.3 miles 
Free admission, but donations encouraged 

Radio Shack’s.  Of course, in your documentation 
included with the contest entry it would be a good 
idea to show the similarity or likeness. 
 

And those of you who collect Emerson radios have 
rather easy pickings, in selecting entries for the Bel 
Geddes and Extreme Art Deco categories (2 and 4, 
resp.).  Most all Emerson Ingraham-built cabinets 
derived from the pencils of Bel Geddes or Count Sak-
hoffsky, the latter being in the “extreme” category.  
Bel Geddes worked up several of the wood cabinets, 
an example having been shown in the January issue 
of this journal, and he was “father” of the very popu-

CONTEST CANDIDATES – THEME CATEGORIES 
BY ED LYON 

Art Deco? Industrial designers?  Walter Dorwin Teague?  How do I know who designed my Addison Model 5? 
In the Contest, which Category is best for my Emerson “Strad”? 

A Howard radio design likely influenced by 
Loewy or Frank Lloyd Wright (Categories 1 or 5) 

This Crosley cabinet was designed by Henry 
Dreyfuss, and would fit in Category 3. 
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industrial look that may have been inspired by Frank 
Lloyd Wright’s architectural designs.   
 
All that said, possibly the most spectacular radios that 
might grace the contest would be those Sparton glass-
mirrored sets (and several other Sparton sets) de-
signed by Walter Dorwin Teague, designated for 
Category 3, but they could fit into Categories 4 or 6, 
as well, and a collector with two such sets might 
avoid competing with himself/herself by spreading 
the largess over a couple categories. 
 
Food for thought. 

lar Emerson 400 series, including the Patriot, de-
signed as a booster for FDR’s Lend-lease proposal to 
Congress, joining the Fada All-American series 
(which, incidentally, would make fine “imitating Bel 
Geddes” entries).  These Fada sets, of course, are the 
188 and 189, red, white, and blue versions of the L-
56 and 115.   

 
Many European radios would fit alongside Sakhoff-
sky’s designs in the Extreme Art Deco category (Cat. 
4), and some of them are outstanding examples of the 
class.  Almost any Ekco round set (most of them de-
signed by Wells Coates) radio would work well in the 
category, and would pressure the Emersons already in 
the category.  There are many Italian, French, and 
English sets that would fit this category, and of 
course, any of these rakish designs will fit the “open” 
art deco category (Cat. 6).  
 
We all know that Frank Lloyd Wright never designed 
any radios, but we are just as sure that his architec-
tural style, epitomized in his simple “Prairie” motif, 
has inspired many furniture, window, and appliance 
designers over the years, and this includes radio cabi-
nets and dials.  In Catalin sets, the Motorola 52, al-
though rare, shows the influence Wright must have 
had on the radio designer, and the rather common-
place Fada 252/652 (often called “The Trapezoid”) 
and Addison Model 2 show the same effect.  Al-
though not often seen in contests, the Cyarts polysty-
rene-and-acrylic radio also shows the “Prairie” de-
sign influence in its overall shape, layered construc-
tion, and front panel, especially with its slide-rule 
dial.  Some of the National amateur receivers, like 
those of the NC-100 period and later, also show the 

(continued from page 13) 

This and many other Zeniths were from the 
pencil of Robert Budlong, Categories 4 or 6. 

This Scott Lido cabinet bears evidence of influ-
ence by Frank Lloyd Wright, like the stained glass 
example on the right, and works in Category 5. 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: JFRADIO@aol.com 
 
F o r  S a l e :  R C A / N i p p e r 
Maintenance mats, new old stock 
(probably 1980s), red vinyl, black 
cloth backing, 51 by 31 inches, 
1.3 lbs. Two Nipper (dog and 
Victrola) logos with words"RCA 
Replacement Parts" in white at 
top and bottom. Mats were 
intended for use by technicians 
repairing electronics in your 
home. Mint, folded in original 
stapled plastic bag, with insert 
printed "RCA Stock # 1F8084". 
Fine display table coverings. $43, 
or two for $80, postpaid in U.S. 
Email or phone for picture or 
more info.  Alan Diamant, 108 
Redwood Drive; Madison, AL 
35758; 256-325-4600, email: 
amdiamant@aol.com.  
 
For Sale:  Reproduction knobs 
and rubber parts for vintage/
antique radios. (Latest product: 
lever buttons and push-buttons 
for Belmont table radios) See 
www.RenovatedRadios.com to 
see the full selection of radio 
parts. Or call: (586) 876-9802 
(Leave message)  Ed Schutz 
b l a c k s m i t h @ 
RenovatedRadios.com 
 
Free to someone who will 

complete the final steps of 
restoration. Unusual English-made 
early 1930’s Columbia Radio 
Graphophone console. Refinished 
oak low-boy cabinet is in excellent 
c o n d i t i o n .  R a d i o  w o r k s , 
phonograph not currently working. 
Requires 220 V AC power, but 2:1 
step-up autotransformer is included 
for operation from 115 V AC. Item 
must be picked up in Fairfax City. 
Photos available via email. David 
Frohman, dfrohman@verizon.net. 
 
 
 
 
 
 
FOR SALE: VINTAGE RADIO 
& AUDIO PARTS BUSINESS. 
 I have been selling radios,  
audio, tubes, Sams, books & parts 
on the internet since 1998 at 
vintage-electronics.com & by 
catalog for almost 20 yrs before 
that. However, the warehouse I've 
been renting  is up for sale & I 
might not have a home for all these 
items in the near future so it's time 
to downsize. For that reason, & the 
fact I'm not getting any younger, I 
plan to sell parts of the business.  I 
am offering for sale the Parts, 
Sams & Books segments of the 
business. The prices are very 
reasonable for any or all 3 of those 
businesses. Please contact John 
Kendall at vintel@comcast.net for 
more informa-tion.  
 
 

Wanted: A friend is looking for a 
high-band VHF Tompkins Radio 
Tunaverter.  Anybody have one to 
sell?   Brian Belanger, ra-
diobelanger@comcast.net, 301-
258-0708.. 
 
International Radio Restoration 
Contest Update 
 
MAARC’s candidate for competi-
tion in the International Radio 
Restoration Contest has been sub-
mitted.  It is another Atwater Kent 
restoration, this time by Robert 
Lozier.  We shall see if he can 
repeat the first-place won by 
MAARC’s entry last year! 
 
WANTED: 
Loop antenna components for 
World War 1 trench transmitter, 
Model BC-9A. 

-OR, if no luck ,- 
FOR SALE: 
World War 1 trench transmitter, 
Model BC-9A, without rear-
mounted loop antenna assembly. 
Requires three VT-1 tubes and 
this loop antenna to operate.. 
Ed Lyon, 11301 Woodland Way 
Rd., Myrsville, MD 21773.  301-
2 9 3 - 1 7 7 3 ,  o r  e - m a i l : 
lyon@fred.net. 

 

Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
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MAARC Your Calendar! 
 

Sun., Mar. 16 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: 1-tube radios. 

Thu-Sat, Mar. 20-22 Antique Radio Charlotte, AWA Carolinas Chapter’s annual 
Spring Meet.  See display ad last month’s Radio Age, and this 
issue, page 8. 

Sun., Apr. 6. Tri-State Radio Fest, 10th annual antique radio flea market 
and auction.  See display ad on page 12, this issue of Radio 
Age. 

Sun., Apr13 MAARC meeting at the Sully Station Recreation Center, 
near Dulles Airport, VA.  NOTE THE DATE: one week 
earlier than the usual “3rd Sunday of each month.”  
Tailgating at 11:30, meeting at 1:30. Display table: 2-tube 
radios.   

Sun., May 18 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: 3-tube radios. 

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