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HERE is always the chance that the AWA 
Journal article [1] was intended to be a light-
hearted poke at the early hams who used the 

circuit profusely in the age of triodes (pre-1930), many 
of whom admitted complete ignorance of the theory of 
its operation.  This included Edwin H. Armstrong, 
probable inventor of that oscillator [2], who shows the 
circuit in his patent application, but in that patent (US 
1,113,149), he goes through a lengthy and cumbersome 
explanation of how the TPTG circuit can oscillate.  But, 
sadly, neither Armstrong nor Lee De Forest (whose 
patent on a somewhat similar circuit was declared 
“prior art” by the courts), had a firm grasp of the 
principles of operation of the vacuum tube amplifier at 
the time.  Certainly, though, by the mid 1930s, such 
authorities as John Miller, Fred Terman, John R. 
Carson, John Morecroft, and others, had discussed 
rather thoroughly the conditions needed and the reason 
why a TPTG triode amplifier circuit will oscillate.  
Their explanations were publicized in Proceedings of 
the IRE, in other technical journals, and in many 
textbooks [3].  These textbooks have been in use in 
undergraduate college-level EE and Physics curricula 
for generations, and all cover the physical basis for 
oscillation in a TPTG amplifier circuit, mostly through 
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basic EE math deriving the input conductance of a 
triode amplifier.  Appreciation of those elegant 
explanations requires an understanding of circuit laws 
involving complex impedances. 
 
But here, in this article, we will forgo that sort of 
elegant explanation, opting, instead for the simple 
vernacular version not unlike that offered by John 
Miller, the first to explain the issue. 
 
As an aid to the reader, and to get everybody onto the 
same page, we will describe the TPTG oscillator, 
which was a long-time favorite among radio amateurs, 
and remained in use throughout the triode era, finally 
giving way to the Tri-Tet and electron-coupled tetrode 
or pentode form of oscillator/transmitter.  Fig. 1 shows 
the basic schematic of the TPTG oscillator, configured 
as a one-tube transmitter.  Most hams had, by 1930, 
added an output amplifier stage to the TPTG 
oscillator, forming the basic MOPA (master oscillator-
power amplifier) that was the transmitting mainstay of 
ham shacks, aircraft, and ships for another decade. 
Aside from increasing the power output level, this 
addition of the power amplifier to the TPTG 

(Continued on page 3) 

 

THE MYSTERIOUS TPTG MYSTERY STORY 
 BY ED LYON 

The August 2016 issue of The AWA Journal, the quarterly newsletter of the Antique Wireless Association, carried 
a brief article by a college professor, Gary Gordon, on the “mystery” of the Tuned-Plate-Tuned-Grid (TPTG) 
transmitter (or oscillator), in which the author writes that for many years he has been trying to find out how that 
particular circuit works, to no avail.  The idea that the reason the TPTG oscillator or transmitter works was a 
mystery, seemed  to be a mystery, in itself, to your present author  Let’s see what you readers think. 
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oscillator’s output helped keep the variability of the 
wind-blown antenna wire from affecting the oscillator 
frequency to a great extent.   An MOPA circuit is shown 
in Fig. 2. 

 
From a quick look at Fig. 1, it is apparent that the TPTG 
oscillator is simply an amplifier stage using a parallel-
tuned L-C tank (tuned circuit) in both grid and plate 
circuits. The TPTG oscillator is virtually identical to an 
RF amplifier stage in any typical early three-dialer TRF 
receiver, of the kind before neutralization or grid-spoiler 
resistors became popular.  A typical such TRF receiver 
RF amplifier can be seen in the schematic of the RF 
section of a Freshman Masterpiece 3-dialer from 1924 
in Fig. 3.   Returning to Fig. 1, the reader may notice we 
have added several components to the oscillator, relative 
to the classical TRF receiver RF amplifier circuit, 
namely, capacitors Cgk and Cgp, connected from grid 
to cathode (filament) and from grid to plate of the tube, 
respectively. These represent capacitances inherent in 
the tube and its socket and wiring, which cannot be 
ignored, as they have a role to play in making the 
amplifier oscillate, and they exist in all tubes of the type 
used (triodes).  The former, Cgk, is not anything special, 
and can be estimated as to capacitance by looking up the 
value in a tube manual.  If, say, we are looking at 01-A 
tubes throughout, then that value will be found to be 
about 3 pF.  With the 01-A cold, i.e., with the filament 
unlit, the value of Cgp, also listed in tube manuals, will 
be about 8 pF, but with the tube in operation as an 
amplifier, the effective capacitance of Cgp will be found 
to increase to as much as 40 or 50 pF. 
 
This is the so-called Miller effect.  John M. Miller, of 
the Bureau of Standards, was first to write a clear 
understanding of this effect for the engineers of the day, 
in 1919, in “Dependence of the Input Impedance of a 
Three-Electrode Vacuum Tube upon the Load in the 
Plate Circuit,” published in Scientific Papers, The 
Bureau of Standards, Volume 15, 1919-1920 [4].  In this 
paper, he explained that since the plate signal voltage 

(Continued from page 1) 

excursions are nearly opposite in phase with those 
impressed on the grid, and are amplified in value by the 
voltage gain of the stage, the equivalent capacity from 
plate to grid is approximately the quiescent (cold) value 
multiplied by (1+K), where K is the voltage 
amplification of the tube. Thus, with an 01-A tube, with 
its Mu value of 8, the tube in an amplifier role has a 
voltage gain running from perhaps 3 to as high as 6, 
which changes the effective Cgp value from a quiescent 
8 pF to something like 24 to 48 pF.  This effect is 
serious, at least because the increased capacitance 
appears in shunt with the grid’s tuned circuit, tending to 
de-tune it as a function of whatever affects the gain of 
the stage.   
 
With such a multiplying effect on Cgp, it is obvious that 
gain changes, from any cause, will affect the grid circuit 
tuning, in a tuned-grid triode amplifier.  Further, the 
variations in gain reflect how much the tube’s grid 
“feels” changes such as in the load that is connected to 
the plate.  But Miller was not finished by simply 
describing the gain-related changes in effective Cgp.  
Seeing the coupling of the grid to the output circuit of 
the tube, via that exaggerated value of Cgp, he described 
exactly what sort of effect the tube’s plate load will have 

Figure 1. TPTG Oscillator schematic diagram. 

Figure 2. A real, working MOPA transmitter, some-
what improved over the text version, by the use of 
a tetrode final, plus neutralization. 
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been tuned to 1.000 MHz, we would find that there is 
close to 48 pF too much capacitance there now, and we 
should back off the grid tank’s tuning capacitor quite a 
bit.  Assuming we did all these things, Miller would say 
that at these final settings (both plate tank and re-
adjusted grid tank tuned exactly to 1.000 MHz) this is 
now an amplifier, ready to amplify any 1.000 MHz 
signal that gets to the grid.  But it will not self-oscillate 
at any frequency with these settings. 
 
But now the fun begins.  Miller postulated, for a second 
possible condition of the plate load, the situation where 
the plate tuning capacitance is increased slightly from 
the “resonance at 1.000 MHz” setting, making the plate 
tank impedance capacitive at that frequency, but the 
total plate load would still have a resistive component.  
The plate load still has its inherent tube manual-listed 
10KΩ plate resistance, but, in series with that there is 
this plate tank whose impedance now appears to be 
partially capacitive reactance.  In this condition, any 
plate current swings will drag the plate voltage swings 
behind them, leading the voltage waveform by 
something from zero to perhaps 60 degrees, depending 
on how far the tank was detuned. Miller shows that in 
this condition, the net load transferred back upon the 
grid via Cgp is now still partially capacitive, from the 
continuing resistive component of the plate load, but 
also resistive now.  This new resistive loading placed on 
the grid circuit means that the grid of the tube now will 
absorb a-c signal power from whatever source is 
feeding the grid circuit, just like any resistor-to-ground 
would. (In the TPTG transmitter, there is no such signal 
yet, and in the TRF receiver, signal power must be 
supplied from the preceding stage or antenna, if any 
signal is there.)  The resistive component of the 
impedance now felt at the grid amounts to a lowering of 

(Continued on page 5) 

on the grid, since that plate load is coupled 
directly to the grid via this dynamic 
capacitance Cgp. 
 
Miller postulated the three possible “kinds” 
of load impedance that could be connected 
to the plate, and what the effect of each 
would be on the grid and anything 
connected to the grid, like the input tank 
circuit in the TPTG oscillator/transmitter, or 
the grid tuned-circuit in the TRF receiver.  
Of course, the only three kinds of loads that 
exist are those that are purely resistive, 
those having a capacitive component, and 
those having, instead, an inductive 
component.  There will always be some 
resistive component, supplied by the 
internal plate-cathode resistance of the tube, 
itself.  Miller had the mental discipline to avoid lyrical 
leaps of the mind, and kept in focus the basic principle 
that grid signal voltage excursions are the direct and 
immediate cause of plate signal current excursions, and 
these plate current excursions, in turn, cause resultant 
plate voltage excursions that might be phase-shifted 
from the underlying plate currents by whatever load 
impedance the currents have to pass through.  You’d 
never catch Miller thinking something like, ”In an 
amplifier the plate voltage swings are always 180 
degrees out of phase with the grid voltage swings…” 
 
His first-postulated kind of load is purely resistive, and 
is made up of the tube’s inherent plate resistance, Rp 
(which the tube manual lists for an 01-A at about 10 
KΩ), plus the effective resistance of the tank circuit 
when that tank circuit is tuned exactly to resonance with 
whatever signal is of interest.  “At-resonance” is the 
only condition in which our plate tuned circuit exhibits 
pure resistance.  Let us define such a “signal of 
interest,” just to be specific.  Let the signal frequency 
we care to transmit with our TPTG transmitter, or 
receive with our TRF three-dialer, be at 1.000 MHz, 
right near the center of the AM BC band.  So Miller’s 
first proposition for the TPTG oscillator has the plate 
tank circuit tuned exactly to 1.000 MHz so as to make 
the net plate load purely resistive (at that frequency).  
He calculated (and measured, many times) the net effect 
this output circuit imposes on the grid terminal, and 
found that in this condition, with the plate load purely 
resistive, which results in the plate current and plate 
voltage being exactly in phase with each other, the Cgp 
effect on the grid circuit would be purely capacitive, and 
for the 01-A and a reasonably good quality plate tank, 
would amount to about 48 pF.  This capacitance acts in 
parallel with the grid tank’s tuning capacitor.  Thus, if 
the grid tank had (previous to turning the oscillator on) 

(Continued from page 3) 

Figure 3. Freshman Masterpiece radior schematic, RF section. 
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circuit is somewhat inductive in tuning (tuned higher in 
resonant frequency than the grid tank), but 
remembering, of course that the grid tank has that nasty 
effective Cgp essentially in parallel with it, and the 
effective Cgp is approximately the product of the value 
found in the tube manual and the stage gain-plus-one.  
We say “approximately” because there is another factor 
in the product, namely the cosine of the plate-voltage/
plate current phase difference.  For optimum stability 
and control, the plate tank should be “slightly” 
inductive, yielding a small phase angle, perhaps from a 
few degrees to 30 degrees, where the cosine runs from 
0.99 down to 0.87.  So, if you take as a rule-of-thumb 
that the effective Cgp is equal to the gain-plus-one times 
the book value you’re not off by more than a couple 
percent.  Gordon’s AWA Journal article shows data 
indicating his TPTG oscillator runs with this phase 
angle at 10 degrees. With a different tube gain or with 
changes in the Cgp (perhaps by adding a small cap from 
plate to grid terminals at the socket), it would be 
expected this angle will change.  
 
Second, both grid and plate tank circuits can affect the 
frequency of the oscillations: the grid tank capacitor 
having a direct and decisive effect, but one which 
becomes modified by plate tank capacitor changes, 
since those capacity variations will take the plate load 
impedance through reactance changes that are fed back 
to the grid, and affect settings of the grid tank tuning 
capacitance. The feedback is quite unremitting. Not 
only is the signal voltage appearing at the plate fed back 
to the grid via Cgp, but the capacity value of Cgp is 
changed by this feedback, and these changes must be 
accommodated by grid tank capacitor changes to hold 
the frequency to any prescribed value.  Anything done 
to the plate load will find itself causing changes in the 
effective grid tank capacitance, and that’s why TPTG 
one-tube transmitters never worked steadily in 
frequency until a second stage was added, simply to get 
antenna variations better isolated from the primary 
tuning control, which was hoped to be the grid tank 
capacitor, but was, in practice, anything that affected 
plate load, grid load, tube gain, or tank circuits.  Even in 
a triode-equipped MOPA there is feedback of antenna 
load variations to the input grid circuit, because any 
antenna variations affected directly the output stage 
plate load, which affected the output stage grid tuning, 
which affected the oscillator stage plate loading, which, 
finally, affected the oscillator grid capacitance.  
Neutralization, to be explained about four paragraphs 
from now, will stabilize the output stage, and the 
resultant stability of its grid circuit will then calm the 
oscillator stage behavior. 
 
Now what happens with a TPTG oscillator when you 

(Continued on page 6) 

the Q (tuning sharpness) of the grid’s tuned circuit, and, 
um…, now we have to restore the grid tank’s tuning 
capacitance a bit back toward where it was at the start, 
since the plate’s formerly-added 48 pF has gone down in 
value, part of the capacitive reactance having 
transformed into resistance.  So we have to increase the 
grid tank capacitor by some amount between 0 and 48 
pF, and now we end up with a overall poorer amplifier 
for our TRF receiver; it now has a lower Q (poorer 
selectivity) in the grid tuner, and the plate tank is 
deliberately mistuned from the intended frequency of 
1.000 MHz.  And, as a TPTG oscillator, it is still quiet. 
 
Finally, Miller takes up the last of the three possible load 
conditions, reached by decreasing the plate tank tuning 
capacitor to a spot slightly lower in capacitance than at 
the resonance (at 1.000 MHz) we first postulated.  Now 
the plate load is that same old internal plate resistance 
(10KΩ), now in series with a tank that is now exhibiting 
inductive reactance. (The inductive characteristic is a 
result of the coil’s reactance being lower than the 
associated tuning capacitor’s reactance.)  Now, Miller 
says that the net load imposed on the grid circuit is still 
some remaining capacitance (due largely to the tube’s 
same old plate resistance of 10K Ω, plus a negative 
resistance.  Well, what is the effect of that?  Answer is 
that if the negative resistance is high enough in absolute 
value, it can cancel (by subtracting from) the natural 
resistances of all the components in the grid circuit, such 
as the imperfect solder joints, the lack of perfect 
conductors forming the tuning components, wires, and 
tube socket, the grid leak, and all the rest of the 
resistance hanging around.  Now, since the grid tuned 
circuit is tuned pretty closely to 1.000 MHz (left over 
from the last condition, above), then, if its component 
imperfections (resistances) are not huge, and if any 
electron in the grid tank circuit moves (and they always 
fidget; it’s a Brownian thing), it will lead to sustained 
oscillations in the grid tank at 1.000 MHz.  These 
oscillations will be amplified, appearing in the plate 
tank, too, of course, and will grow in size until either the 
grid circuit increases its own dissipation (and sucks up 
the surplus of the negative resistance we created) or the 
plate circuit runs out of headroom (B+) or floor space 
(maximum plate current available), or any combination 
of these.  Miller would agree that we finally have a 
1.000 MHz TPTG oscillator now, but it would be a 
lousy TRF receiver’s RF amplifier stage, one which 
could elicit pounding sounds on the ceiling, caused by 
the upstairs neighbors who were trying to enjoy Our 
Miss Brooks, until the squealing started. 
 
The Miller effect explains essentially everything that 
happens in the TPTG oscillator, after all.  First, 
oscillation can occur, and that will be when the plate 

(Continued from page 4) 
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So now an obvious question crops up: With their front 
end amplifier looking exactly like a cascaded string of 
TPTG oscillators how did the early three-dialer TRF 
radios work at all, without oscillating every time the 
family 12-year-old finally got them tuned, especially 
those TRF three-dialers that had at least two stages of 
TPTG amplification?  Well, they worked until the per-
stage voltage-amplification they tried to get stepped 
over the line.  If the grid tanks were made sufficiently 
bizarre (remember the “binocular coils?), their losses 
became quite high, such that it took a fairly high 
negative resistance to make the grid tanks oscillate.  
And, of course, the input antenna stage of a TRF set 
didn’t usually have oscillation problems, because of the 
loading (Q-lowering) effect of the antenna wire (and 
Mom’s wash hanging from it).  Third saving grace was 
the fact that most of the amplification in those sets came 
from step-up winding ratios everywhere transformers 
were called for, thus keeping the tube voltage gains low.  
But the problem was there, and it is the reason why 
Hazeltine and Rice (and others) pushed hard for their 
neutralization schemes.  In these, of course, a 
capacitance of the same magnitude as Cgp (cold) was 
connected, either from grid to an inverted plate tank 
winding, or from plate to an inverted grid tank winding, 
the object being to feed back exactly the opposite signal 
that the plate was feeding to the grid circuit through the 
usual Cgp. 
 
Now, without neutralization how can we make the 
TPTG circuit work reliably as a TRF receiver RF 
amplifier, like it apparently did for years in some brands 
of three-dialers.  These were the un-neutralized 3-
dialers that had no “grid-spoiler” resistors.  These little 
resistors can be seen in many Atwater Kent, AC Dayton, 
Crosley, RCA, and most all non-neutralized TRF sets of 
the mid-1920s, as simply in series with the grid terminal 
of each RF amplifier stage.  They resemble the small 

(Continued on page 7) 

use a quartz crystal in its grid circuit, as opposed to a 
VFO tank?  Answer, it will oscillate at the crystal 
frequency, when the plate tank is slightly inductive in 
tuning, at the crystal frequency.  If the plate tank is 
tuned too far inductive, the gain of the stage falls 
seriously, and oscillation may quit; if that tank is made 
exactly resonant with the crystal, the circuit will not 
oscillate, as in Miller’s first condition; and if made 
capacitive, it will still not oscillate, per Miller’s second 
condition (which also shunts a resistance across the 
crystal). 
 
The triode TPTG oscillator requires that the tube have 
sufficient grid-plate capacitance and Mu, to produce 
sufficient negative resistance in the grid tank to 
overcome natural losses there and elsewhere in the grid 
circuit.  For example, oscillator power level control is 
usually set by using a grid leak resistor and coupling 
capacitor.  This is an easy method that has been popular 
since the 1920s.  The higher the desired power output, 
the higher must be the peak grid current, for any fixed 
value of plate voltage supply.  The changes in grid 
current are accomplished by varying the grid leak 
resistance.  This grid current reduces grid tank circuit Q, 
and broadens the tuning, but it also amounts to ohmic 
losses in the grid circuit that must be overcome by the 
negative resistance developed by the Miller effect when 
the plate load is inductive. The measure of just how 
much “margin” of gain is available in any given TPTG 
oscillator can be estimated by the span of plate tank 
tuning the operator can get by twisting the plate tank 
capacitor knob (and restoring the operating frequency 
each time by grid tank tweaking).  Any TPTG oscillator 
that has a great span of possible plate tank settings for 
any predetermined frequency of operation has too much 
gain (not enough power getting out to where it’s 
wanted) or too much inherent Cgp, and can be adjusted 
(for example by B+ level or grid leak resistance) to 
work nearer the “barely oscillates” condition with some 
benefit in ease-of-tuning.  

(Continued from page 5) 

FOR THE RECORD 
The August meeting of MAARC was held at the Davidsonville facility on August 21, with somewhat light atten-
dance, owing to spotty downpours of rain that caught some members on the way to the meeting, and caught 
many more on their way home.  Joe Colick hung in there, though, and gave a presentation on cleaning and re-
storing the shine to plastic and Bakelite radio cabinets. 
 
Owing to business travel, President Stenberg was not in attendance, so V.P. Joe Colick held the chair. 
 
The deadline for this issue was the day of the meeting, resulting in no firm data, yet, on attendance, auction re-
port, or results of capacitor sales. 
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resistors used even today in tube-type transmitters in 
plate or grid leads to stop parasitic oscillations, usually 
created by Miller effects that kick in at VHF and UHF in 
transmitters intended for HF operation.  
 
If the reader goes back to Miller’s three postulated load 
possibilities (about ten or so paragraphs above), it was 
seen that the TPTG oscillator actually oscillates only 
when the effective Cgp reflects negative resistance back 
into the grid circuit, sufficient to overcome all losses in 
the grid system.  In effect, this negative resistance 
converts the grid tank to one made of superconductor 
materials, so that any electrons experiencing a jolt of 
random motion are unopposed by losses, and this allows 
their motion to take on the forcing functions of magnetic 
and electrostatic fields in the tank coil and capacitor.  
The result is electrons moving in unison in sinusoidal 
“simple harmonic motion.” And at 1.000 MHz, in our 
example.  To prevent this oscillation in a very simple 
fashion, all we have to do is make the grid circuit a tad 
more tainted with original sin, which is resistance (in 
electrical circuits).  Those little series-connected grid-
circuit resistors do this; they are typically, for 01-A, 99, 
or 26 tubes, about 500 to 2000 ohms each.  In Atwater 
Kent radios [5], with their weird resistor construction, 
many of them have drifted off to a few ohms, letting the 
stage oscillate, or to 100K, making the stage appear 
dead.  The proper size for these grid-spoiler resistors, if 
not apparent from data files, is easily found by trial and 
error, but not by use of a decade resistor box, which 
adds so much extra Cgp that you will be sure to end up 
with the wrong value.  These little resistors reduce the 
gain at all frequencies by a small factor, but do stop 
oscillation.  I have used Bourns carbon-element 
Trimpots, of about 10K size, to find the optimum value 
(just stopping oscillation across the dial, plus a safety 
tad), when I had no data on what size was intended. 
 
As an extension of the Miller effect on RF amplifiers, 
we should also mention audio amplifiers that use 
triodes.  Many tube-amplifier audiophiles have been 
gravitating to triodes, and should consider the Miller 
effect there.  In the low-level stages, such as in pre-amps 
and driver stages, triodes of more modern vintage have 
Mu values that are quite high and the total Cgp, 
comprising the tubes own grid-plate capacitance plus all 
that added due to wiring, can get to “cold” values of 
about 5-6 pF for many of the miniature tubes, like 
12AX7.  Stage gains can run to values of 50 to 70, 
resulting in net effective Cgp values 250 to 350 pF 
effectively bypassing the grid to ground, when the plate 
load is purely resistive, which is usually the case.  With 
high-impedance input circuits, this can affect the treble 
end of the audio scale to a noticeable extent, and can be 
alleviated by several means.  One of the best remedies is 

Continued from page 6 to re-dress the wiring to reduce stray capacitance 
between grid and plate circuits, or by grounded 
shielding applied between grid and plate circuit 
components.  Long runs of grid or plate wiring, like to 
or from level or tone controls should be avoided in 
stages that are made to have high voltage gains, of 
course.   Think of the product of stray capacitance 
between plate and grid multiplied by the stage gain you 
are trying to get, and when that product starts to get into 
the hundreds of pF,  figure what that much capacitance 
would do from grid to ground; if that is worrysome in 
your circuit, cut back on either capacitance or gain, or 
both. 
 
In addition, this Miller-effect problem is not limited to 
triodes.  It is present in tetrode and pentode circuits as 
well, but the values of internal tube “cold” Cgp are 
much lower in these tubes. With the voltage gains 
available in pentode circuits up in the 1000 range, 
however, any stray grid-plate wiring capacitance is 
significant, and can be almost impossible to eliminate 
sufficiently.  The issue is not necessarily oscillation, 
although it can be present at super-audible frequencies, 
unknown to the listener, except that the oscillation 
drives static plate and grid voltages into unusual regions 
of operation, owing to grid currents and bizarre grid bias 
levels as a result. Usually, the result is a strange gain 
roll-off at higher frequencies, losing the brilliance 
expected of string, brass, and cymbal percussion notes. 
 
MAARC member Joe Sousa, in addition, has found 
Miller effects bothering the pentode IF amplifiers and 
limiters often found in FM tuners and radios.  The 
designer often calls for large-value screen bypass 
capacitors in these IF amplifier and limiter stages, and 
these sometimes exhibit unusual impedances at the 
frequency involved, usually 10.7 MHz.  If the capacitor 
body, itself, is a very good bypass at 10.7 MHz, but has 
leads that result in a net reactance that is inductive, the 
IF stage could be on the verge of oscillating at 10.7 
MHz or at a parasitic VHF frequency.  In either case, the 
stage will not operate properly as an FM IF amplifier or 
limiter, until a smaller-capacity ceramic or mica bypass 
unit is used from screen to cathode, instead of the big-
value mylar supplied originally. This is because in a 
pentode or tetrode, the screen acts as a triode plate, and 
the Cgs value is what is multiplied by the screen-anode 
triode-Mu of the tube as the Miller-effect load.  Such 
Mu values are seldom published, but Joe has measured 
many such tubes using his tube-characteristic-curve 
tracer, and has corrected IF amplifier problems in FM 
tuners this way. 
 
As Radio Age’s article on the Winther-Kenosha “Oriole” 
receiver [6] noted, a full appreciation of John Miller’s 

(Continued on page 9) 
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ers, we should replace the capacitor with one wired 
up in the same way as the original, but go ahead and 
use a good 600- to 630-volt capacitor. 
 
In push-pull audio output stages, there will usually 
not be such a capacitor in the circuit.  Two reasons, 
here, also: (1) In a push-pull stage, when one tube is 
cut off by a spike of signal, the other tube is sent into 
hard conduction, so the transformer core never has a 
full collapse in the magnetic field.  So there is no hor-
rendous voltage spike produced in the primary wind-
ing.  (2) Also in a push-pull stage, the net currents in 
the core average out to nearly zero, because each tube 
draws about the same average B+ current.  This keeps 
the core from suffering reduced inductance due to 
near-saturation d-c current in the primary, and that 
helps the lower frequency signals survive the trip 
through the transformer.  
 
2. In the lead article this month there’s the story of 
how a TPTG oscillator works, and it goes on to de-
scribe the MOPA (Master Oscillator Power Ampli-
fier) transmitter, and I forgot to mention that this two-
tube form of transmitter became popular as early as 
1917 in transmitters made for aircraft.  Here is a pic-
ture of a 2-tube MOPA transmitter (left) and 3-tube 
TRF receiver (right) along with the control box and 
antenna reel, for a General Electric transmitter/
receiver built for the RAF in the first year of their 
existence, 1917.  The units were set up on a test 
bench in Schenectady before delivery to England. 

1.  Several radio restorers in the club 
have asked questions about those ca-
pacitors, often found leaking or 
shorted, that are connected across the 
output transformer primary in an ac-dc 
radio like an All-American Five (AA5).  
The questions varied a little, but in-
cluded: (1) should the capacitor be run 
from plate to B+, or plate to B-?  (2) 

How about one of these capacitors wired from plate 
to cathode of the 50L6? Or (3) What is the capacitor 
for, anyway? 
 
Those capacitors have several purposes.  In a single-
ended output stage, like in an AA5 with its 50L6 or 
similar type, the main purposes are twofold:  Most 
important reason for the capacitor is to protect the 
output transformer from enormous (like 1000-2000 
volts) spikes of voltage that will occur if the output 
tube plate current is suddenly cut off entirely, like 
from a crash of static from a not-too-distant lightning 
flash or a motor in the home suddenly stopping or 
starting.  A sharp spike of RF interference like that 
can easily be amplified to well over 50 or 60 volts 
emerging from the 12SQ7 detector/audio stage, and 
can cut the 50L6 off completely.  In the output trans-
former, the collapse of the magnetic field can create a 
huge spike of voltage across its primary, enough to 
spark-through the enamel winding insulation.  A sec-
ond purpose is to reduce higher-pitched signals mak-
ing the tinny sounds caused by the little 4-5-inch 
speaker and the output transformer with way to little 
iron in its core. 
 
Whether the capacitor is run from plate 
to B+, B-, or cathode doesn’t matter, 
much, for fixing the above problems, but 
can yield slightly different results.  Wir-
ing the capacitor from plate to B+ seems 
to make the least crash noise when one 
of those static spikes is received, as other 
connections, like to B- or 50L6 cathode 
make a longer-lasting spike in the B+ 
voltage itself, which affects all the 
stages, somewhat.  Some manufacturers 
used the plate-to-B+ connections just to 
get by with a lower voltage rating on the 
capacitor, but not by much.  Some added 
a small series resistor, to soften the spike 
a little, and make the capacitor last a bit 
longer.  But as collectors as well as fix-

Tidbits 
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explanation of the inherent feedback in triode amplifiers 
will clear up many issues in amplifier design and 
analysis, and will explain the conditions that can prevail 
in a tuned triode amplifier [5] which make it an 
oscillator, much as we attempted here.  Probably the 
first college professor to thoroughly explain this “Miller 
Effect” phenomenon in amplifiers was Fred Terman 
(Stanford University), who covered it well in 1932 in 
his Radio Engineering textbook.  A year later, John 
Morecroft’s (Columbia University) Electron Tubes 
(Wiley, 1933) showed extensive analysis and 
experimental verification of the same phenomena.  The 
sixth edition (1933) of the Standard Handbook for 
Electrical Engineers (Frank F. Fowle, Ed. in Chief; 
McGraw Hill) also dwells on the “Miller Effect” and its 
causes and effects. The effect continues to be of 
importance, nowadays in FETs and graphene nano-
transistors. 
 
Gary Gordon, author of the AWA Journal article, hints 
that he does not believe that John Miller was on the 
right track at all.  Gordon postulates simplified “model 
circuits,” one of which is shown here as Fig. 4, and is 
called his “phase shift network.”  It is simply the two 
(grid and plate) tank circuits top-coupled by a fixed 10 
pF “Cpg” (I have been using “Cgp” in my story here; he 
uses Cpg).  He becomes frustrated that the model does 
not explain the fact that any time his TPTG oscillator is 
oscillating, the phase angle between plate voltage and 
grid voltage, as measured on his oscilloscope, is steady 
at 170 degrees, no matter what tank capacitor settings 
are used (as long as the oscillation continues).  He is 
concerned that this value is not the 180 degrees he 
apparently associated with all triode circuits.  He 
describes the difference between his model and the 
actual TPTG oscillator as “magic.”  Of course his 
model, simplified to have a fixed Cgp (my notation 
here) of 10 pF, and not having amplification and 
feedback are the primary culprits in drawing him astray. 
 
Or maybe his piece was a self-effacing parody, put into 
a journal that needs a grin now and then. Hi, Hi. 
 
End notes: 
[1] Gordon, Gary, “The Mystery of the TPTG 
Oscillator,” AWA Journal, N, nn, p. 46,ff; August 2016. 
[2] E. H. Armstrong’s U.S.  patent 1,113,149 was for 
regeneration, which is the feedback of the output of an 
amplifier such that it tends to supply its own input 
sufficiently that oscillation is possible.  His work 
leading to the patent was in 1912-1913. 
[3] Terman, Frederick E., Radio Engineering, 2nd Ed., 
McGraw-Hill, 1932; Morecroft, John H., Electron Tubes 
and Their Application, First Ed., John Wiley, 1933; 
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Eastman, Austin, Fundamentals of Vacuum Tubes, 
McGraw-Hill, 1941; Reich, Herbert J., Theory and 
Application of Electron Tubes, McGraw-Hill, 1939; 
Reich, Herbert J., Principles of Electron Tubes, 
McGraw-Hill, 1941. 
 [4] John M. Miller, “Dependence of the input 
impedance of a three-electrode vacuum tube upon the 
load in the plate circuit,” Scientific Papers of the Bureau 
of Standards, vol.15, no. 351, pages 367-385 (1920). [5]  
Atwater Kent apparently first used these “grid spoiler” 
resistors to stabilize their Model 10 breadboard receiver, 
yielding two general types of the model, one plain, and 
one with the resistors added.  
[5] The AK breadboard Model 10 series had early 
versions without grid-spoiler resistors and later 
versions with the resistors. 
[6] Lyon, Ed. and Joe Sousa, “An Orioles’ Double-Play 
– Armstrong-to-Miller-to-Winther,” Radio Age, 39, 1, 
p.1, ff., January, 2014. 
 
 
 

 

LAST CALL!!! 
 
DON’T FORGET THE UP-COMING 
KUTZTOWN ANTIQUE RADIO MEET!! 
Sponsored by the Delaware Valley Historic Radio 
Club. 
Date: 16-17 September, 2016 
Open: 7:00 AM both days 
Free overnight camping 
Friday Evening Auction. 
$15 early bird fee on Thursday, 15th Sept. 
Location: 
RENNINGER’S-Kutztown, 740 Noble Street, 
Kutztown, PA. 

Figure 4. Gordon’s “equivalent circuit” which ap-
pears to ignore Miller-effect Cgp increases, among 
other simplifications, such as the tube’s grid-to-
plate amplification action.  
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Ever since the Russo-Japanese war of 1904-05, radio 
signals have played an important part in conducting war.  
With radio signaling, it was no longer necessary to string 
wires from the battlefront to the commanders both to 
keep the commanders informed as to how the battle is 
progressing and to direct changes in the tactics being 
used in the battle.  Quite naturally, then, interception of 
the enemy’s radio signals can be valuable, and that value 
is increased still further if the content of the signals can 
be determined in a timely manner.  But even in the ab-
sence of a way to decrypt the signals to divine their 
meaning, quite often just knowing the general nature of 
the signal, along with the identities of the sender and 
intended receiver can be very useful, and in the heat of 
battle, this is all that can be obtained most of the time. 
 
World War II, for the U.S., was only four months old 
when staffers in the U.S. Navy’s OP-20G Combat Intel-
ligence Unit (CIU) [1],  a highly fortified and guarded 
facility at Pearl Harbor, on Oahu, cabled headquarters in 
Washington, to share with them the information that 
their intercepts of Japanese naval radio traffic between 
Tokyo and the Imperial fleet indicated a major Japanese 
offensive action, including an invasion, was being 
planned against either Hawaii, Alaska (Aleutian Islands), 
or Midway Island.  A separate Japanese plan was also 
discovered, one that had as its objective the invasion of 
islands that had been in use as refueling stops for ship-
ments from the U.S, to Australia.  The taking of these 
islands (such as Fiji, New Caledonia, Samoa, Johnston, 
and Palmyra) would be followed by the invasion of Aus-
tralia, itself.  Not all the code was able to be decrypted; 
most could be read accurately, but names of geographic 
locations were still in the hidden category, having sev-
eral layers of encryption for increased protection from 
deciphering efforts. 
 
What was unknown to the U.S. Navy or War Department 
was the fact that in Japan there was a serious debate un-
derway as to how to bring the war to a successful con-
clusion, as soon as possible.  The war had started on the 
7th of December, 1941, and it was now only March or 
April, 1942, and already Japan had captured most all of 
the former Dutch East Indies, occupied most key areas 
of New Guinea, the Philippines, and all of New Britain, 
having turned its main port, Rabaul, into an impregnable 
fortress and naval base, for aircraft and ships, alike.  In 
the process the Imperial Japanese navy had sunk the 
“heart” of the U.S. Pacific fleet (all the battleships) and 
all of the British Far East fleet.   The overall Japanese 
objective was to bring the U.S. and Britain to the point 
of agreeing to the end of hostilities, with the Pacific rear-

ranged to suit Japanese needs, namely ownership of the 
oil, rubber, and foodstuffs resources in the Pacific, and 
the sea lanes to and from these resources.  The only ob-
stacle to this success was the continued existence of the 
rest of the U.S. Navy’s Pacific fleet, consisting of cruis-
ers, destroyers, and aircraft carriers, actually five of the 
last-named. 
 
And time was not on Japan’s side, in this plan.  They 
realized that some of the battleships resting in Pearl Har-
bor’s seabed were recoverable, and that in a year or 15 
months the U.S. could well have three to five new air-
craft carriers and another battleship or two.   The crucial 
key to success, in the mind of Admiral IsorokuYama-
moto, principal strategist of the Imperial Navy,  was im-
mediate destruction of the rest of the U.S. Pacific fleet 
and the removal of Hawaii as a base of U.S. air and sea 
power.  To do this he argued that the immediate taking of 
Midway Atoll, about 1250 miles northwest of Oahu 
would deprive the U.S. Navy of its last base west of Ha-
waii, and in the process of invading Midway, the U. S. 
Pacific fleet would be coaxed out of its safety in Hawai-
ian waters, out into the open Pacific, where it could be 
destroyed, outright, by the Imperial Navy.  After such an 
event, the pathway to taking Australia would not be con-
tested, and would lead to the Allies suing for peace. 
 
This Japanese debate boiled down to the Australia First 
faction versus the Midway/Hawaii First faction, and it 
took place between the main Imperial Fleet anchorage 
near Hashiroshima on  the Inland Sea and Tokyo, en-
tirely by secret telephone cable, and was not known to 
U.S. eavesdroppers.  It was the modern Yamamoto and 
his understanding of air power versus the old-line Impe-
rial Navy admirals who considered aircraft to be a nui-
sance, and who believed in the offensive power of battle-
ships.  The only concession to aircraft usage, for the old-
liners, was as reconnaissance platforms, necessary for 
finding the enemy ships and for assessing shot accuracy 
during battle.  The nuisance value of aircraft, to these 
fellows, was aggravated by the necessity of carrying in-
cendiary high-octane fuel aboard aircraft carriers to feed 
the aircraft they might carry.  Battleships and cruisers 
carried only one or two reconnaissance seaplanes on 
catapults, had cranes to recover the planes from the wa-
ter when they returned from observation flights, and kept 
their fuel secured in small explosion-proof armored 
tanks. 
 
Yamamoto won the debate, aided and abetted by Jimmy 
Doolittle’s 16-bomber raid on Tokyo and other Japanese 

(Continued on page 11) 

RADIO SIGNALS—SOME ARE TRUSTWORTHY—OTHERS LIE 
BY ED LYON 
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cities, proving Yamamoto’s thesis, that the American 
Navy must be kept close to North America, and not be 
free to roam the western Pacific.  By the first of May, 
1942, plans were completed for the assault on Midway 
Atoll. By his calculation, there would be four task 
forces needed, two of which would be forward striking 
groups of ships, each comprising two major aircraft car-
riers plus their screening cruisers and destroyers.  These 
would operate in close proximity to each other, within 
blinker-light signaling range.  Each carrier would han-
dle a mix of torpedo bombers, dive bombers, and fighter 
aircraft, these last-named used for top cover protecting 
the task force, and also as escort protection for the 
bombers.  The main (third) task force comprising battle-
ships and cruisers, would operate back about a day’s 
cruise (about 600 miles) for rushing in to give the coup 
de grace to the U.S. fleet when it charged in to counter 
the invasion.  The fourth task force contained transport 
ships and their troops, who would carry out the invasion 
and occupation of Midway.  An additional large force 
accompanied the Midway invasion fleet, but was to split 
off to the north and carry out bombardment, invasion, 
and occupation of two of the Aleutian Islands, Alaska, 
as a diversion, in the event American intelligence forces 
suspected some sort of aggressive attempt at Midway, 
perhaps from sightings of the Japanese forces at sea, by 
U.S. submarines.  The target dates were the 5th and 6th 
of June, 1942 for the invasions of the Aleutians and 
Midway, respectively.  The Midway invasion would 
bring the U. S. Pacific fleet out of Hawaii, about two 
days’ sailing distance from Midway, which fleet would 
then be destroyed, about June 8th. 
 
The Japanese were careful to handle most of the plan-
ning conferences regarding the invasion by secure 
phone cable and using what they thought were highly 
encrypted radio signals, with place names double-
enciphered.  The OP-20G cryptanalysts were reading 
the Japanese codes, though, and were stuck only on the 
location of the invasion, whether it would be the Pa-
nama canal, the Aleutians, the islands near Australia, or 
Midway, and the Navy had far too few submarines 
available to be able to screen all the needed routes.  Sus-
pecting, however, that the target, called by the Japanese 
“AF,” might be Midway, Commander Joseph J. Roche-
fort at the OP-20G CIU planned a radio ruse.  He ar-
ranged that an “emergency” plain-text Morse message 
would be radioed [2] from the Midway garrison to Pearl 
Harbor reporting destruction of the fresh-water still on 
the Atoll, forcing restricted usage until it could be re-
paired, and to hurry with the parts needed.  Sure 
enough, a day later, a Japanese encrypted message was 
radioed to the task forces noting that “AF” had fresh-

continued from page 10 water problems, and that the invaders would need to 
carry in water for drinking.  With “AF” solved, prepara-
tions for defending Midway swung into high gear. A 
task force of three aircraft carriers (Hornet, Enterprise, 
and a quickly patched-up Yorktown), five cruisers and 
seven destroyers moved out of Pearl Harbor on 2 June 
and took up a position about 300 miles northeast of 
Midway. 
 
Admiral Spruance, who was directing this defense op-
eration, was concerned that the intense radio signal ac-
tivity [3] he and his boss, Admiral Nimitz, had been 
engaged in over the past week organizing this defense 
might have alerted the Japanese intelligence staff that 
the Americans were tipped off as to Japanese plans.  As 
a matter of fact, the Japanese intercept stations at Chi-
tose on Hokkaido, Misawa on northern Honshu, and 
Oita on southern Honshu had been conferring about the 
large number of “urgent” rated messages being ex-
changed between Pearl Harbor and unknown correspon-
dents, and were considering warning Yamamoto, al-
ready enroute from Japan to his battle position near 
Midway, that surprise might have been lost, somehow.  
Spruance was also worried that the sudden absence of 
his carriers from Pearl Harbor might be noticed by Japa-
nese spies or patrol flights, and, added to analysis of 
American message traffic could alert the Japanese fleet 
to search for and find the small American task force.  So 
he tasked Rochefort to work up another ruse to throw 
off any Japanese suspicion of loss of security of their 
plans. 
 
This was what the German radio intelligence organiza-
tion would call a Funkspiel, a radio game designed to 
plant false information.  Since U.S. carriers Yorktown 
and Lexington had just been in battle a week earlier in 
the Coral Sea, just off Australia’s northeast corner (and 
Lexington had been sunk by Japanese torpedo and 
bomber planes), Rochefort had some of his technicians 
load up a PBY aircraft and fly, by island hops, from 
Pearl Harbor to Tontouta, New Caledonia, east of Aus-
tralia and near the Coral Sea. They carried several GF 
and RU aircraft radio receivers and transmitters, plus 
two BC-375 heavy-duty aircraft transmitters.  One set 
of equipment was fielded at the Tontouta airfield, and 
the other set was flown over to Nadi, on Fiji’s Viti Levu 
Island. The PBY then flew in orbits between the two 
setups and radio operators began making calls to the 
two ground stations, using naval aircraft callsigns, while 
the ground stations used the callsigns of Yorktown and  
that of another un-named aircraft carrier. Both voice 
calls and Morse signals, coded by a simple laptop M-
209 “Hagelin” machine [4] were used to increase inter-

(Continued on page 12) 
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est in the signals. They kept 
this radio traffic up from the 
3rd to 5th of June, simulating 
flights and recovery of nu-
merous aircraft working from 
two imaginary carriers. In 
this ruse, they had the help of  
several Australian coast-
watchers who were active in 
both Fiji and New Caledonia, 
just to add more voice 
sounds.  It sounded, to any 
eavesdropper, like Yorktown 
had survived Coral Sea (and 
was functional), and she and 
some other carrier, possibly 
Enterprise, were taking on 
new aircraft earlier ferried to Fiji or New Caledonia. 
 
Yamamoto’s fleet continued their cruise to the Midway 
invasion positions, encountering serious fog and rain 
squalls almost the entire trip.   This he liked, because it 
screened him from observation by any American sub-
marine or patrol aircraft (the ubiquitous PBYs), and 
his optimism got a boost when Imperial Navy head-
quarters at Oita sent a long message out (encrypted, of 
course) that an American task force, consisting of two 
carriers and supporting ships, were currently carrying 
out operations in the south Pacific, some 3000 miles 
(some 4 or 5 days cruise)  south of where Yamamoto 
was, and were apparently unaware of Japanese move-
ments.   Yamamoto thought that both Yorktown and 
Lexington had been sunk in the Coral Sea battle, and 
concluded that these two reported carriers must be the 
last two active in the U.S. Pacific fleet, as one other 
was known to be in drydock in San Francisco, and any 
others were currently in the Atlantic.  He was also un-
pleasantly aware that of Japan’s three carriers that took 
part in the Coral Sea battle, one was lost, one was 
damaged seriously and could not launch planes, and 
the third had lost much of its aircraft complement and 
pilots in the battle.  These last two (Zuikaku and Sho-
kaku) were supposed to have been available for Na-
gumo’s Midway strike, but had to be left behind in 
Yokosuka for repairs and re-outfitting/training 
 
Yamamoto’s plan began to show serious faults, when 
he got his powerful battleship flotilla to their assigned 
place, some 600 miles from Midway (hoped to be out 
of range of the customary 500-mile PBY reconnais-
sance radius from Midway)[5].  He realized that his 
battleship’s radio system could pick up American sig-
nals between ships and ship-to-shore (Pearl Harbor), 
but that Nagumo’s aircraft carriers and cruisers in the 
attack groups might not hear these signals, because of 

(Continued from page 11) 

their inferior antenna systems, relative to the larger 
and taller antennas on his battleships.  His frustration 
was heightened when he realized he must not signal 
these forward attack forces to tell them anything, lest 
he break radio silence.  It had been agreed that no ra-
dio signals would be allowed to be transmitted by any 
Japanese ships until after their presence was already 
known to have been discovered by the Americans.  
This would have to be by chance discovery by a patrol 
plane or submarine, or by the start of bombardment of 
the Midway Atoll itself, preparatory to landing troops, 
after which point no holds were barred, and the Ameri-
can fleet stationed at Pearl Harbor, would be flushed 
and soon enroute to Midway to defend the atoll [6]. 
 
His frustration was also exacerbated upon learning, via 
one-way radio messages from Tokyo, that the special 
long-range reconnaissance flight by two new Mitsubi-
shi four-engine flying boats from Truk to reconnoiter 
Pearl Harbor (to verify that the U.S. carriers were 
there) and return, had failed to be executed.  It seems 
that their required stop for refueling, which was to be 
by a Japanese tanker submarine pre-located at French 
Frigate Shoals, about 550 miles from Pearl Harbor, 
had to be canceled.  It seems that American ships and 
PBYs were seen loitering at that location when the 
refueling submarine arrived, so it quickly departed, 
avoiding being seen.  When safely away from that lo-
cation, the submarine reported its failure to be able to 
do the refueling job, so the big reconnaissance flying 
boat voyage was canceled.  Why the American ships 
and planes were at French Frigate Shoals  at that time 
was yet another idea of Spruance’s, once Rochefort’s 
staff told him that the Japanese had done this long-
range reconnaissance of Pearl Harbor before, using the 
same refueling trick, and had bragged about it on radio 
afterward, all deciphered by Rochefort. 

(Continued on page 13) 

This Navy photo of a Norman Bel Geddes model shows three of the Japa-
nese aircraft carriers afire at the Midway battle, the result of dive bomber 
attacks by Dauntless carrier-based Navy aircraft, despite heavy flak. 
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Despite these disruptions in the attack strategy Yama-
moto kept silent and continued with the general plan. 
He was not even unduly upset when the planned recon-
naissance of Pearl Harbor by visual sighting by Japa-
nese submarines loitering outside the harbor, as danger-
ous and ineffective as that must have been, was also 
foiled by a two-day delay in getting there.  When they 
finally arrived on June 4th, the U.S. carrier fleet had 
long departed for their hiding place off the left flank of 
Nagumo’s striking force.   When the tardy submarines 
got to Pearl and reported no carriers, Yamamoto was 
calm – the American carriers were probably those two 
still down south near Fiji, and were probably never re-
cently at Pearl Harbor at all.  
 
The outcome of the Battle of Midway is well known.  
The Imperial Japanese Navy lost all four of their fleet 
aircraft carriers, and they thought they had sunk three or 
possibly four of ours. What the Japanese never knew 
was that the two carriers they thought they had sunk at 
the Coral Sea battle and the three they thought they 
sunk at Midway, were actually two carriers in total, one 
(Lexington) at Coral Sea and one (Yorktown)  claimed 
sunk three times at Midway and once at Coral Sea [7].  
Then as they retired from the scene, they lost two heavy 
cruisers, chased by U.S. carrier planes until they got 
back to the safety of their own bases at Wake and Truk.  
The loss of the four carriers was disastrous, also be-
cause of the loss of about 300 aircraft attached to these 
carriers, and over 120 of their highly-trained crews.  
Meanwhile, the diversionary force that went to invade 
the Aleutians succeeded in that the Japanese occupied 
Kiska and Attu islands at the far western end of the 
Aleutians, which they painfully held for a year, finally 
being ejected from Attu in mid-1943.  The Japanese 
troops were withdrawn from Kiska the night after Attu 
fell back into U.S. hands. 
 
Japan never could recover from the loss of the carriers, 
especially since the designs were seen to be flawed, and 
the replacements had to have extensive redesign, all of 
which took more time, a commodity Japan had none of.  
All Japanese pre-war carriers had been virtual fire 
bombs, having no safe method of storing or handling 
aviation gasoline, and having inadequate equipment and 
training for handling munitions during battle.  U. S. 
bombs started fires that spread to parked aircraft, torpe-
does, stacks of bombs, and gasoline stores on all four 
carriers lost by Japan at Midway. 
 
The battle of Midway marked the end of Japanese suc-
cesses in the war, and the start of a rapid decline.  They 
were betrayed by a failure to appreciate radar for their 
ships and aircraft, their failure to imagine that U.S 

(Continued from page 12 
 cryptanalysts could decipher their coded radio signals, 

and their anxiety to believe what they wished would 
happen, rather than what was actually happening.  Be-
ing taken in by a simple Funkspiel to fuel an existing 
hope was an example of this anxiety.  
 
 End notes: 
[1] The Navy’s Combat Intelligence Unit at Pearl Har-
bor, which in pre-war times had only three of four per-
sonnel routinely working on breaking radio-
intercepted message codes, now had a huge staff, 
enlarged by the absorption of the entire base marching 
band.  These musicians generally proved to be expert 
cryptanalysts. 
[2] There was an undersea cable from Oahu to Mid-
way, laid years earlier for Pan Am when Midway’s 
Sand Island airfield was built, but its security was sus-
pect, a fact known by the Japanese, and OP-20G knew 
that they knew. 
[3] Japan’s signals analysis personnel never com-
pletely succeeded in breaking the Allied codes in use, 
but had extensive Japan-based and captured radio di-
rection-finding facilities, most of which employed 
loop or Yagi antennas, and became good at signal traf-
fic analysis.  
[4] The Japanese were known to have captured M-209 
encoders in the Philippines and Wake invasions. 
[5] Only two days earlier, the U.S. Navy had ordered 
all PBY reconnaissance flights to fly, henceforth,  700-
mile-radius flights around Midway and Hawaii, in-
stead of the usual 500-mile radii. 
[6] The Japanese thinking during Midway is clearly 
spelled out in Mitsuo Fuchida’s book, Midway – The 
Japanese Navy’s Story, published by U.S. Naval Insti-
tute, Annapolis, 1955. Fuchida was flight leader in the 
Pearl Harbor attack, and would have led the Midway 
attack, except for an emergency appendectomy he un-
derwent aboard  one of the doomed carriers, enroute to 
Midway.. 
[7] Yorktown was seriously damaged at Coral Sea, but 
rushed back to Pearl Harbor and straight into drydock.  
In two days of frantic work by nearly 2000 workers, 
she was repaired well enough to fight, took on new 
aircraft and crews, refueled, and sailed to catch up 
with her two companion carriers northeast of Midway, 
Enterprise and Hornet.  Yorktown’s loss, at  the end of 
the Midway battle, came after she had been bombed 
and torpedoed twice in two days by Japanese planes.  
But her fires were finally extinguished and she was 
pumped out to the extent that crews were starting to 
re-board her to try to get boilers re-started, but Japa-
nese submarine I-268 saw her and applied a coup de 
grace, two type 95 torpedoes that blew her bottom out. 
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More RadioActivity-2016 Photos 

Gary Alley’s Western Electric amplifier 
and speaker 

Geoff Bourne’s Pilot Midget (above) as part 
of a great Pilot display (below) 
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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; or 
web: www.jfradiorepair.com 
 
F o r  S a l e :  R C A / N i p p e r 
Maintenance mats, new old stock 
(probably 1980s), red vinyl, black 
cloth backing, 51 by 31 inches, 
1.3 lbs. Two Nipper (dog and 
Victrola) logos with words"RCA 
Replacement Parts" in white at 
top and bottom. Mats were 
intended for use by technicians 
repairing electronics in your 
home. Mint, folded in original 
stapled plastic bag, with insert 
printed "RCA Stock # 1F8084". 
Fine display table coverings. $43, 
or two for $78, postpaid in U.S. 
Email or phone for picture or 
more info.  Alan Diamant, 108 
Redwood Drive; Madison, AL 
35758; 256-325-4600, email: 
amdiamant@aol.com.  
 
FOR SALE: VINTAGE RADIO 
& AUDIO PARTS BUSINESS. 
I have been selling radios, audio, 
tubes, Sams, books & parts on the 
internet since 1998 at vintage-
electronics.com & by catalog for 
almost 20 yrs before that. 
However, the warehouse I've 
been renting  is up for sale & I 
might not have a home for all 
these items in the near future so 
it's time to downsize. For that 

reason, & the fact I'm not getting 
any younger, I plan to sell parts of 
the business.  I am offering for sale 
the Parts, Sams & Books segments 
of the business. The prices are 
reasonable for any or all of those 
segments. Contact John Kendall at 
vintel@comcast.net for info.  
 
For Sale: 
 Photocopies of DOD publication 
on tube tester Models I-177, I-
177A, I-177B, and socket adapter 
MX-949/U (the external plug-in 
unit for testing transmitting and 
other tubes with sockets not in the 
I-177). 20-page 8.5 x 11 document 
contains instructions for these tube 
testers and the adapter, schematic 
and other info, and test data for 
many more tubes than are listed in 
the small book in the lid. $8 
postpaid in U.S.A. All proceeds 
benefit the Museum. Check 
payable to NCRTV Museum--mail 
to NCRTV Museum, PO Box 
1809, Bowie, MD 20717. Or, order 
at ncrtv.org and pay via Pay Pal. 
 
For Sale:  Reproduction knobs 
and rubber parts for vintage/
antique radios. (Latest product: 
lever buttons and push-buttons 
for Belmont table radios) See 
www.RenovatedRadios.com to 
see the full selection of radio 
parts. Or call: (586) 876-9802 
(Leave message)  Ed Schutz 
b l a c k s m i t h @ 
RenovatedRadios.com 
 
Vintage Electronic Services: 

Specializing in vintage radios, test 
equipment, and audio.  
** Electrical Repair and 
Restoration  
** Component Rebuilding  
For more information, visit my 
w e b s i t e  a t  h t t p : / /
services.pixellany.com/  
Mark Herring, Annapolis, MD  
443-949-9785  
mark@pixellany.com 
 
DON’T FORGET THE UP-
C O M I N G  K U T Z T O W N 
ANTIQUE RADIO MEET!! 
Sponsored by the Delaware 
Valley Historic Radio Club. 
Date: 16-17 September, 2016 
Open: 7:00 AM both days 
Free overnight camping 
Friday Evening Auction. 
$15 early bird fee on Thursday, 
15th Sept. 
Location: 
RENNINGER’S-Kutztown, 740 
Noble Street, Kutztown, PA. 

 Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 
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MAARC Your Calendar! 
Sun., Sept. 18 MAARC meeting at the Davidsonville Family Recreation 

Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: pre WW2 auto radios;  
program: Joe Colick on cabinet repair.. 

Sun., Oct. 16 MAARC’s Autumn radio meet, RadioFallFest-2016, featuring 
antique electronics, ham gear, and audio equipment, swap 
meet and auction, all at a no-admission-fee venue.  At the 
Davidsonville Family Recreation Center, Davidsonville, MD. 
See map, page 2.  Gates open at 0800—auction  about noon.  
Boy Scouts will serve breakfast and lunch food. 

Sun., Nov. 20 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: and program TBD. 

Sun.,Dec. 18 MAARC meeting at the Sully Station Community Center, 
Northern VA. See p. 15 for map. Tailgating at 11:30, meeting 
at 1:00.  Display Table: Allied Radio (Knight) kits; Program Ed 
Lyon on Radio Kits. 

Sun., Jan 15 MAARC annual RadioWinterFest at the National 
Electronics Museum, Linthicum, MD.  Watch this page for 
details. 

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