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Robert J. Adams Legacy Radios 
BY DICK PARKS 

THIS ARTICLE DISCUSSES SOME OF THE REMARKABLE RADIO PROJECTS OF THE LATE ROBERT J. ADAMS IN 
ENOUGH DETAIL THAT INTERESTED READERS MIGHT WANT TO USE THE DESIGNS IN THEIR OWN PROJECTS. 
THEN, AT THE END, MORE OF ADAMS' RADIOS ARE DESCRIBED IN SUMMARY FORM. 

Early in 2000 at a meeting of my home radio club, 
MAARC, I noticed a group of members standing 

closely around a table on which was displayed an 
unusually well-made radio, out of its cabinet and all in 
shiny aluminum. It proved to be a replica of the 
famous National SW-3, made by Robert J. Adams, 
another MAARC member living in Takoma Park, MD. 
We onlookers were amazed at the workmanship of this 
receiver — the layout and execution were clean and 
neat, and the set had been designed with forethought 
for its serviceablity. The power supply was a 
removable module and the plug-in coil set was 
contained on a shelf within the volume of the set, for 
examples. 

Later in the same year I received a letter from Mr. 
Adams regarding an article I had written about a 
receiver I had built. We began a friendship, and he 
gave me pictures and documentation on his SW-3 
clone, which he called his model 1096. I was again 
greatly impressed, this time by the elegance of his 
circuitry. I remarked that his set deserved to be given 
exposure to the radio community in an article of its 
own. 

Bob Adams died early in 2002 after a short illness. 
His cousin, Bill Adams, offered me the 1096 receiver 

as a token of friendship, suggesting I might be the one 
to write about the set. Later I was given the chance to 
see others of the project radios that Bob Adams had 
made after his retirement. At this point, I regard this 
as a great honor, and this article is the result. Some 
might say these are homebrew sets, but their high 
standard of workmanship makes me choose the term 
"project radios" instead. 

About Bob Adams 

Bob Adams was born in Washington in 1928. He 
suffered from tuberculosis in his childhood, and much 
of his education came from tutors. His parents died 
before Bob was 15, after which he lived with relatives 
locally. He became interested in radio in his teens and 
attended a technical school in Richmond, Va. By the 
early fifties, he was working at Nems-Clarke in Silver 
Spring, MD (later Vitro) as a test engineer. Adams 
won recognition and commendations at Vitro for 
innovations in electronic test methods. After a heart 
attack in 1979, Adams retired with 28 years' service 
and devoted full time to his hobbies of model trains 
and radio design. He never married and never got a 
ham ticket. No fan of new technology, Bob refused to 
use a computer and eschewed answering machines. 

(Continued on page 3) 
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Schematic Service Data Pack-
ages: MAARC has donated its 
service library to the Radio 
History Society's Radio-
Television Museum. RHS is 
providing schematics to MAARC 
members at reasonable prices. 
Check the Classified page for 
details. 
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A BOUT MAARC and RADIO AGE. Radio Age became 
i"- 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 US $20 per year in the US, Canada, and Mexico, and US $35 
elsewhere, payable in US dollars. Two-year, three-year, and life 
memberships are available; contact the Membership Chair (see 
column at left). 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 MAARC's membership roster and 
Radio Age mailing lists. 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 $ 1.75 each postpaid from the 
Membership Chair. Make checks payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC 
format via email or on a 3.5-inch diskette in ASCII (such as 
WordPad), MS Word (Windows), RTF, or Word Perfect 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. Unless otherwise 
announced, MAARC monthly meetings are held at the Seventh 
Day Adventist Church in Burtonsville, Maryland. Consult 
"MAARC Your Calendar!" in this issue for dates and times. 
Park in the lot behind the church but do not block the fire line to 
the rear parking lot. Entrance to the meeting is through the 
gymnasium door. 
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Figure 1. A group of Adams' radios, minus the Model 1096. Back row: 1094M, 2-tube regen ( 1E7GT 
tubes), 1026; Middle row: 1016, panel for above 2-tuber, 1092; Front: incomplete 1097. 

(Continued from page I) 

He was single-minded, a perfectionist, and a fine 
craftsman in everything he did. 

Adams Radios, Descriptions 

Using documentation found so far, plus "electro-
detective" work, one can get a fair understanding of 
the elements of this collection. After the earliest 
receiver (the 1016) in the above photo, Bob Adams' 
sets all have similarities to the basic SW-3 design: an 
RF amplifier stage followed by a regenerative detector 
and audio stages. In addition, the receivers are all 
designed to use hand-wound plug-in coils and to tune 
segments of SW bands using vernier bandspread 

tuning. Adams progressed and improved each of his 
designs after the 1026, using two battery-type tubes, to 
his 1096, complete with a power stage and speaker. 
Most draw power from the AC line, even if 
filamentary tubes are used. Table 1 shows a partial list 
of radios Adams designed. 

With few exceptions, the sets use solid-state power 
supplies; each was built on a stock BUD chassis, with 
side panels and internal shields added where needed. 
Front panels usually are of 1/8 inch aluminum, most 
beautifully spray-painted with gray metallic enamel. 

Wiring is laid out using standoff insulators and ground 
lugs, with leads kept quite short throughout. Adams 

made detailed drawings of each piece part, just as if he 
were designing a piece of commercial equipment, and 
even wrote a drawing list for each set. 

I never asked Bob Adams exactly how he developed 
his circuits, assuming that he breadboarded stages one 
by one before doing final wiring on his receivers. His 
use of battery-type tubes for the early sets must have 

Tkis Issvt e 
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Hickok 6000, Part 2, by Ed Brady 9 

Wartime TV Sequel, by Ed Lyon 13 I 

Classified Ads 15 e 

MAARC Your Calendar!  16 

Three great seminars this year at RadioActivity 2003! 

Check the centerfold in next month's Radio Age! 
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Model Date Circuit Tube Lineup 

1016 ? One-tube Regenerative 
Battery 

I E7GT 

Unknown 
Model 

? 2-tube Regen — AC 1E7GT + 1E7GT 

1026 1993-4 2-tube Regen — AC 3A8GT + 1D8GT 

1089 1988 5-tube Regen — AC ? + ? + 6AQ6 + 6AQ6 + 6AK6 

1091/1094 1988 5-tube Regen — AC 6S7 or 6U7 + 6P7 + 6C8-G +6F8-G 
+ 84/6Z4 

1092 ? 5-tube Regen — AC Miniature types 

1093 1989-90 ?-tube Regen — AC Unknown 

1094C 1989 4-tube Regen — Batter)., Miniature types 

Reworked 
1026 

1994 4-tube Regen — AC 18FW6A + 18FW6A +18GD6A t 
34GD5A 

1094M ? 4-tube Regen — AC 6S7 + 6S7 + 6S7 + 6R7 

1096 1995-2000 4-tube Regen — AC 12SG7 + 6SG7 + 12SJ7 + 12A6 

1097 2000 or 2001 4-tube regen. — AC Sub-miniature types 

Table 1. The partial list of Adams radio designs 

given unsatisfactory results, though, because of the 
susceptibility of filamentary tubes to microphonics. 

The documentation left by Bob Adams on these 
receivers is varied. For some sets the paperwork rivals 
that seen in military projects, while in others it is all 
but absent. I have documentation on consisting of 
folders with mechanical parts drawings and notes (but 
mostly without schematics) for the following sets: 
1089, 1091, 1093, 1094, and 1096 (full documentation 
on this one). 

Model 1096 

A few months ago, I brought the Model 1096 receiver 

Figure 4. Model 1096 under-chassis view 
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Coil Tuning Range, 
MHz 

49 M 5.900 — 6.218 

40 M 6.980 — 7.520 

31 M 9.325 — 10.082 

25 M 11.531 — 12.095 

20 M 14.000 — 14.350 

19 M 14.945 — 15.718 

Table 2. Shortwave band coils 

will here describe this radio in some detail, in the 
event some readers want to build one of their own. 
This radio is shown in Figs. 2 (front view), 3 
(overhead view), and 4 (underchassis view). The radio 
is complete — tubes are single-ended all-metal octal 
types. Here, Adams used the best design elements 
from his earlier sets: complete controls, regulated 
solid-state power supply, shielded RF and detector 
sections, internal coil storage, bandspread tuning in 
the SW broadcast bands between 6 and 16 MHz. New 
features include three selectable audio bandwidths and 

a real power pentode for the output stage. The RF 
stage is a wideband preselector, and in use, one turns 
the RF Tuning control to a setting recorded on the 
front panel log chart, then tunes through the desired 
band using the main Bandspread Tuning control. The 
detector uses heavily decoupled circuitry and has 
unusually smooth control of regeneration by means of 
screen voltage control. The 6SS7 detector tube's 
heater operates on regulated DC. Next is audio 
bandwidth selection for 3.3 KHz, 2.3 KHz, or 1.25 
KHz reception. The audio driver is a high-gain 
pentode, and a 12A6 power output tube drives a four-
inch PM speaker. After all the audio filtering, there is 
additional negative feedback around the output tube. 

Design of this set began in September 1995, and 
Adams settled on the final schematic in November of 
1999, according to the drawing list he maintained. 

The detector coils tune the ranges shown in Table 2. 
I've tested this radio with the coils that are with the set 
now. It's plenty sensitive, and the regeneration control 
is so smooth it acts like another RF gain control. You 
just can't tell when regeneration begins — there's no 
sudden "plop". If you push the regeneration control 
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too far, overload happens, but the audio quality is fine 
before that. 

Model 1097 

This chassis is Bob Adams' starting point for his 
version of a National SW-3 (Thrill Box) clone using 
subminiature tubes. He told me he had sketched out 
his ideas and had assembled a collection of submin-
iature tubes for the receiver. All that we can see is the 
chassis, measuring 51/2 x 31/2 x 1 inch, with a slanted 
front panel mounting two vernier dials, one with a 
very small two-gang tuning cap, and a speaker grill for 
a 11/2 inch speaker. Below are a power switch, a phone 
mini-jack, a tiny 5-position rotary switch, a 50K pot, 
and another pot with a DPST switch. I believe the two 
vernier controls would have been for preselector and 
detector tuning, like the 1096, while the other controls 
would provide for RF gain or antenna coupling, 
regeneration, and AF gain. Faintly marked in ink on 
the upper lip of the chassis underneath is " 1097". I 
wish I knew what his plans were for this set — it's 
tempting to finish it, and just as good an idea to leave 
it this way, since he set such a high standard of 
workmanship. 

In the early days of Ham radio, the one-off rigs shown 
in the yearly ARRL Handbooks showed a level of 
planning and quality of construction that I thought had 
disappeared with the easy availability of commercially 
available gear. With his collection of project radios, 
Robert Adams showed us what can still be done by 

one individual, given time and talent 
enough. 

Acknowledgement 

I am indebted to Bob Adams' cousin, 
Bill Adams of Bowie, MD, for his 
generous contributions of materials and 
information in preparation of this 
article. No mean craftsman himself, 
Bill was devoted to his cousin, and 
often served as Bob's arms and legs 
during life. He is now the executor of 
the estate. 

Summary of Other Adams Radios 

1. Model 1016 

The Model 1016 uses a straight 
regenerative circuit with a 1E7GT twin 
pentode; this radio's schematic is 
shown in Fig. 7. Alone among these 

receivers, the 1016 can receive standard broadcast 
using the proper plug-in coil. Its primary has three 
taps to vary the antenna coupling, and both sections 
of the tuning capacitor can be used if the coil has an 
internal jumper. For SW operation, only the two-
plate tuning capacitor section operates as a 
bandspread in the band for which the coil is wound. 
The tube's two screen grids are joined, and their 
voltage is held constant by a zener diode. The 
regeneration control is connected across the tickler 
winding and the control wiper is held at RF ground 
by a capacitor. The second half of the tube is a con-
ventional audio stage with a headphone jack ac-
coupled at its plate. There is space for an internal A 
battery of 1.5 volts, plus a de input connector on the 
back panel and a switch to select internal or external 
power. A red LED glows when the tube filament is 
lit. 

A neat circuit layout, with right-angle wiring here and 
there and point-to-point where needed. The tuning 
coils are not present, so operation cannot be 
evaluated. The 1E7 is best suited as a push-pull 
power tube in portable radios, and its use here is 
unorthodox. 

2. Unknown 2-tube Regenerative Model 

Quite a departure from the 1016, this set uses half of 
a 1E7GT double pentode as an RF amplifier driving 
half of a second 1E7GT as a regenerative detector. 
Detected audio goes to the other half of the first tube, 
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and the second half of the second tube is a power stage 
driving a 3-inch speaker. Adams intended for the RF 
stage to tune over a wide range, probably 5 to 16 Mhz 
using a single coil. The detector stage tuning 
capacitor is not present, but with different coils could 
give bandspread tuning in sections of the SW band 
(see the 1096 description). For this receiver, a fused 
solid-state power supply gives A, B, and C voltages. 
The supply is constructed on a subchassis, with six 
standoff terminals allowing relatively easy disconnects 
for servicing. Above the supply is a deck of empty 
coil sockets for storing five octal-based coil forms. As 
found, none of the coils have windings, so operation 

Figure 8. Two-tube regenerative set, back view. 

cannot be evaluated. Fig. 8 
shows a view of the set from 
the back. In this set the A, 
B, and C voltages are 
regulated. It is truly an ambi-
tious and complex design. 

3. Model 1026 

This receiver has a yet more 
orderly layout and wiring 
scheme than the previous 
set. Here the pentode of a 
3A8GT diode- triode-
pentode is the RF amplifier, 
while the triode section of a 
1D8GT is the regenerative 
detector. Both tubes are 
fully shielded. The triode of 
the 3A8 is an audio 
amplifier, followed by the 
1D8's pentode as a 200 
milliwatt power amplifier 

that drives an, output transformer for the 3-inch 
speaker on the front panel. As found, there were four 
tuning coils on the coil deck, but they do not really 
belong with this set. The correct coils would be in 
pairs of similar 5-pin coils, one having a tickler 
winding. Again the fused solid-state power supply is 
a subchassis with coil storage deck above. Regulated 
voltages are labeled 1.5 (A), 100 (B), and -9.4 volts 
(C). There's a microswitch for a B+ interlock in case 
the cover is removed, but I don't think Adams ever 
made covers for the receivers! This interlock switch 
is held closed with a little spring. 

3. Model 1089 

Not much is known about this receiver — I have found 
only a few drawings of the set and no schematic. 
There are notes showing the tube lineup for the audio 
stages. 

4. Model 1091/1094 

Again there is no actual receiver in the collection; 
such documentation as I have found shows that 
Adams redesigned this set on paper over a period of 
years, changing the tube lineup from the double-
ended octal types shown above to miniature types 
(see the 1094C below) and back again to octal tubes 
(see the 1094M). 

5. Model 1092 

The 1092 was a work-in-progress for Adams. In this 
set there are miniature 6-volt-heater tubes. The AF 
gain pot is missing and there are a few dead-end 
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wires below the chassis where he was still making 
changes in his circuitry. The radio has a broadcast/SW 
switch on the back panel. There is a tuned RF stage 
with its own polyethylene-dielectric tuning capacitor 
under the chassis, while detector tuning uses an air 
variable above with a nice vernier drive marked from 
0 to 100. This tuning capacitor has two sections, with 
one or the other section probably selected by a jumper 
within the base of the detector coil. The broadcast 
antenna coil is a commercial unit with a ferrite slug 
adjustment at the top of its can. Missing is the SW 
antenna coil, which could have been a Miller single-
winding coil mounted underneath. The tubes are also 
absent, but after analyzing the pinouts, my guess for 
the lineup is: 

RF: 6BA6 Detector: 6BA6 le Audio: 6AV6 
2nd Audio: 6C4 Output: 6AK6 

There's no dated documentation to be found for this 
receiver. It could be a later design than its model 
number would indicate, since the circuit and choice of 
tubes is more sophisticated than, say, the 1094C. For 
instance, the 1092 regeneration control sets the screen 
voltage for the detector, and the supply to that control 
is zener-diode-regulated. There's a separate HV 
regulator for the B+ bus. The wiring is quite compact 
and point-to-point as a result. Adams went so far as to 
open the 3AG line fuse and wire in a 22 ohm resistor 
for surge limiting! The speaker is a 2 inch unit and the 
phones jack kills the speaker when phones are plugged 
in. Nice touches. Still, the set would have been a bit 
awkward to use, with three tuning controls including a 
detector fine tuning cap, not yet connected into the 
circuit. Along with the regeneration control, one 
would have to tweak four knobs to sock in a station. 

6. Model 1093 

Adams' drawings for this radio show a front panel 
10% inches wide and 51/4 inches high, with cutouts for 
two vernier dials and nine controls and indicators. 
There is a three-inch speaker. His schematic for the 
power supply says he planned to use a B+ of around 
250 volts. A drawing for chassis drilling shows three 
large holes, one of which could mount an octal tube 
socket. The other two round holes are larger - 11/2 and 
1 5/8 inches - and their purpose is unclear. He may 
have decided to use a Compactron plus an octal tube, 
with a large permanent-mounted RF coil? 

7. Model 1094C 

This set uses four miniature tubes and battery power. 
No tubes or coils are present. A tuning capacitor is 
also missing, and a single coil is provided. This 
receiver uses an untuned RF stage. There is provision 
for external power. A "B" battery fits in the space 

underneath, while three "C" cells go into a space 
behind the speaker on top. Under the chassis, all the 
tube sockets are wired, and I believe the tube lineup 
may have been: 
1T4: RF amp, 1U4: detector, 1U4: audio, 1S4: output. 

Here Adams gave up an RF gain control and put the 
external/battery switch on the front panel. The wiring 
is quite cramped but he took great care to shield the 
antenna choke and grid leak from the rest of the RF 
stage components. I believe he intended to use a two-
section tuning capacitor with one or both sections 
connected, depending on jumpers within the bases of 
his tuning coils like the model 1092. The output 
transformer should mount on the two spacers above 
the tuning coil socket. This chassis is shown in Fig.9. 

Figure 9. Model 1094C, bottom view 

8. Model 1094M 

The 1094M is the largest of the sets in the collection. It 
measures 6 x 12 1/2 x 7 1/2 inches (HWD), and uses four 
double-ended octal tubes, evident in Fig. 10. 

Figure 10. Model 1094M 
(All photos by Dick Parks) 
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The Hickok 6000, How it works, How to Repair it and Maintain it — Part 2 

By Ed Brady 

This is Part 2 of the two-part main article on the Hickok 6000 tube tester There is, in addition, a supplemental 
part to be published in a couple months, covering the recalibration of the tester, should it fail to operate cor-
rectly after restoration according to the main article. 

Unless you are lucky enough to have purchased your 
new Hickok 6000 tester from a reputable Hickok re-
storer, the odds are your new tester is going to need 
some general maintenance and possibly calibration to 
get it operational. Luckily Hickok tube testers were 
well designed and it is rare for them to develop prob-
lems. Most servicing of Hickok tube testers requires 
little beyond a few spare parts and a good DVM. But it 
does require some electrical knowledge along with 
good safety practices when working with line volt-
ages. 

The first step should be to clean the tester up to re-
move all the accumulated dirt and grime. Depending 
on how well the tester has been cared for this could be 
a significant task. The outside of the case and the op-
erating panel can be cleaned with water or glass 
cleaner. Neither should remove the marking on the 
panel although it is a good idea to test a corner area 
before cleaning the entire face. The glass cleaner will 
do a better job of cleaning grease. For tough grease 
you might try some 409 cleaner. Again check a small 
area first to ensure that it does not lift the lettering. I 
used a little 409 to remove some tough grease buildup. 
It did a great job and as an added bonus, it removed 
the oxide buildup on the face, bringing out the color. 

Care should be taken when cleaning the plastic meter 
cover. These covers tend to build up static charge 
rather easily. Just dragging your finger across it can 
cause enough static build up to affect the meter opera-
tion - typically sticking, or other strange behavior. I 
learned this first hand. Cleaning should be done with 
an anti-static cleaner. If you use ordinary cleaners the 
odds are you will generate a static charge on the cover. 
The charge will dissipate over time, but be prepared 
for weird meter action for a while. Also make sure the 
roll chart moves freely; if it doesn't, you'll have to fix 
it. Otherwise, at some point in time you are going to 
tear it and it will be almost impossible to replace. 

Next clean the case with a wet cloth, and if it has tape 
or sticker residue, use a little Goo-Gone to remove it. 
Once the case is cleaned, a spray furniture polish 
should be applied to protect it. Once the outside has 
been dealt with, its time to open the tube tester up and 

take a look inside. Begin by checking the tubes. It 

should contain an 83 and a 5Y3. The 83 is a mercury 
vapor rectifier tube and depending on its condition 
may look a little strange on the inside. If you have an-
other tube tester it might be a good idea to pull these 
tubes and verify their operation. 

Figure 1. Inside of Hickok 6000 Tube Tester. 
The next step is to clean all the pots, switches and se-
lectors. I recommend using a good non-conductive 
contact cleaner. DO NOT use WD-40 or any conduc-
tive cleaner for this. WD-40 is a flammable material 
and the phenolic wafers used to create the selector 
switches will absorb it leaving a fire hazard. I know 
of at least once case of a radio catching fire as a result 
of using WD-40 on a band selector switch. 

Spray the contact cleaner on all the switches and then 
rotate them to help rub off any oxide buildup. You can 
also use a cotton swab but make sure you remove any 

cotton fibers that might be left behind. The push-
button switch contacts can be cleaned with a pipe 

cleaner if needed. In some cases a simple cleaning will 
not remove all the dirt and oxidation that has built up 
on the contacts. This was the case with my new tube 
tester. To fully remove the oxidation, I had to resort to 
carefully scraping off the remaining material. I used a 
small flat head screwdriver to clean the selector switch 
plates and a dental pick to clean under the contacts. If 
you decide to clean the contacts be very careful. You 
can easily bend them and they will no longer make 
proper contact with the conductive ring. I ended up 
disassembling the push button assembly to clean these 
contacts. 

The reason for going through all this work is to mini-
mize the resistance in these contacts. I found contact 
resistance as high as a few thousand ohms in my 
tester, a condition that prevents proper operation. This 
is especially true for the filament selectors where one 

ampere or more may be flowing through the contacts. 
An extra ohm of resistance combined with this much 
current will drop the filament voltage at the tube by 1 
volt. In some cases cleaning will not take care of all 
the resistance issues. With my tube tester some of the 

problems were a result of poor contact between the 
selector ring and the contacts. I had to carefully bend 

(Continued on page I I) 
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1. Jim Wilson found a nice little one-
tube radio that has a trademark on it that 
he can't place. It is an upright diamond 
with the initials RLR in the diamond. 
Anyone out there who might recognize 
that mark ought to get in touch with Jim 
or either Radio Age editor. Jim is 
reachable at plm007azzq@aol.com. 

2. Which is more efficient, overall, transistors or 
tubes? Well, way back in 1977 the Air Force asked for 
bids on a huge transmitter complex, operating from 5 
MHz to 30 MHz. The total power output of the 
transmitter would be 1 megawatt, continuous-wave. 
The overall efficiency of the transmitter had to be in 
excess of 25%. That means that the total electrical 
power into the transmitter site, including air 
conditioning, and all, could be no more than four 
times the actual RF output power delivered to the 
antenna. GE won the competition, and built it, and it 
actually measured 27% efficient. 

A decade later, the Navy asked for a similar 
transmitter, but slightly less powerful, 225 kW. The 
rub was that it HAD to be solid-state. Best efficiency 
obtainable was 22%. While you can't generalize, this 
shows that at these high powers, and with the linearity 
required by the military services, tubes are better. 

3. WATCH THAT COPYRIGHT!! 
Last summer, Radio Age had a short squib, and a 
picture, featuring a 1930s Kennedy radio that had a 
chrome-adorned front. The story and picture came 
from a collector/ member who e-mailed the material to 
your editor. Problem was that the picture, downloaded 
from the member's digital camera, was apparently not 
an image of his own radio, but a picture of a magazine 
illustration. The editor of the magazine, Antique 
Radio, printed in Italy, wrote to the MAARC president 
and protested the use of the picture without proper 
attribution to Antique Radio. We regret the incident, 
and apologize to Antique Radio and its editor. We ask 
our membership to be careful of material sent to the 
Radio Age editors, if the material is not completely 
original. Be especially careful of copyrighted material 
of any age. With changing copyright laws, some 
material dating back to the 1960s may still be 
protected, and we must be sure the material can be 
published without violation of these rights. 

Incidentally, Antique Radio appears to be a high-
quality, colorful magazine, primarily printed in Italian. 
Contact Geoff Shearer, MAARC president (address on 
page 2) for details as to how to subscribe. 

4. The ubiquitous UX201A tube became a fixture in 
American radios from about 1922 to 1925, and every 
radio magazine featured articles on things the 
handyman could make, using the tube. It was far 
better than the UX201, in that the latter tube required 
an ampere of filament current, while the UX201A 
needed only 250 milliamperes. But in Europe and in 
Canada, the same performance was being obtained 
from tubes running at only 60 to 100 milliamperes of 
filament current. Ed Lyon found several NIB 01-Bs in 
a hamfest some years ago, and these are Canadian 
Westinghouse beauties operating at 100 mA filament 
current, while Ray Thompson found a pair of 221s, 
recently, which run at 60 mA current. The 221 was 
made by RCA to compete overseas with a Philips 
A609 tube. 

5. Alert MAARC member and Radio Age reader Paul 
Bernazani wrote that he once worked at Raytheon and 
noticed an older employee who seemed to have the 
run of the place, stopping by to ask questions or make 
comments, then moving on to other departments. The 
fellow didn't arrive at any fixed time, and left when he 
felt like it, having a sort of ideal job. Nobody seemed 
to be bothered by his behavior, and nobody seemed 
envious of his work habits. 

Paul learned that it was this fellow who, during the 
second World War discovered a way to make copper 
magnetron anodes with high precision, increasing the 
yield from a few percent to over 90 percent. The 
thick, blocky copper anodes needed eight accurately-
machined holes, and machine tools refuse to work 
well with copper. He made the anode by punching the 
holes in thin sheets of copper, stacking them up in a 
precision alignment jig with silver solder dust between 
the sheets, and firing the whole thing in an oven, 
fusing the silver solder and the sheets into a blocky, 
precise anode. Raytheon thanked him by keeping him 
employed for all time, with no fixed duties, and with 
nobody to report to. 

Later, this same fellow invented the microwave oven 
(Raytheon called it a "Radar Range"). Now, the 
question for the readers is: Who was that man? 
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(Continued from page 9) 
the contacts to get a good connection between the two 
surfaces. Once all the switches are cleaned, it is worth 
the time to check the resistance between the common 
and selector contacts. If any selection has more than 
an ohm of resistance more cleaning may be necessary. 
Before making these measurements, short the ohmme-
ter leads together to determine the meter's resistance 
offset. If the meter has a zero ohm adjustment then use 
it to remove this offset. If the meter does not have a 
zero adjustment then record the offset value and sub-
tract it from all readings to determine the actual resis-
tance. 

Also check the pots to insure that wiper makes good 
contact throughout its entire rotation. Over time the 
spring in the wiper can weaken preventing the wiper 
from making good contact with the resistive material 
in the pot. This problem manifests itself as resistance 
spikes at certain locations in the pot rotation. If a pot 
exhibits this problem, it will throw off the reading of 
the tube tester. Checking for this condition can be 
done by connecting an ohmmeter between the center 
terminal and one of the outer two terminals of the pot 
and slowly rotating the pot shaft. Here, watch for er-
ratic readings, especially upward spikes in resistance. 
This is best done with an analog meter, since digital 
meters operate by sampling in time, and might miss 
the erratic reading. 

Use contact cleaner to clean all the tube socket con-
tacts including the connector connecting the tube 
adapter assembly to the tube tester chassis. After 
spraying the socket, insert and remove a tube to help 
with the cleaning action. If the pins are excessively 
loose, then socket replacement may be necessary. 

It is also a good idea to check all the fixed resisters to 
insure that they are still in tolerance. All fixed resisters 
with the exception of the 15-K, 500-ohm, 12-ohm, 
291-ohm, and 200-ohm should be within 10 percent 
of their nominal value. The values listed here should 
be within 1 percent of their nominal value. If resis-
tance value of these resistors is outside these specified 
ranges, they should be replaced. The Model 6000 also 
contains a 0.5 uF, 200V paper and 50 uF, 6V electro-
lytic capacitor. They should be replaced, given their 
age. 

I also recommend checking the ferrite beads on the 
wires within the tube adapter socket. On my tube 
tester these were not glued in place and one had 
shifted enough that when the adapter was secured to 
the tester, it shorted one of the tube socket filament 

Figure 2_ Bottom of tube adapter assembly 

pins to the chassis and prevented the tester from work-
ing. I suggest checking to insure that none of these 
beads is shorting any pins etc. Also check for broken 
wires within the assembly; mine had two. 

Inspect the power cord and replace it if necessary. This 
is especially important around the line adjust pot. This 
area gets hot and this can cause the insulation on the 
power cord to deteriorate. If the cord needs to be re-
placed use a black rubber coated one similar to the 
original. They can be obtained from most home im-
provement and electronic stores. If a polarized plug is 
used be sure that the hot line, the one that connects to 
the small prong of the plug and usually covered in 
black insulation, is connected to the on/off switch. 
This will insure that the tester does not remain ener-
gized with the switch turned off. If a three-wire 
grounded plug is used, the hot wire should still be con-
nected to the on/off switch and the green ground wire 
should be connected to a screw on the tester chassis. 

Finally check the bias fuse bulb and make sure it is a 
#81 bulb. Many times this bulb has been replaced with 
a more readily available #63 bulb. The tester will not 
work properly with a #63 bulb installed. If there is no 
marking on the bulb an easy way to tell if it is a #63 
bulb is to turn the tester on. If bulb continues to glow 
after the tester is turned on, it is probably a #63 bulb. 
The #81 bulb will only glow momentarily after power 
is applied to the tester. Antique Electronic Supply car-
ries the #81 bulb, although in the 2002 catalog it is 
listed as a #57. 
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Powering the Unit Up 

After inspecting the unit and performing all the re-
quired maintenance, it is ready to be powered up. Ap-
ply power and let the unit warm up for a few minutes. 
Begin by testing the "short" test indicator lights. Set 
the cathode and suppressor switches to the same posi-
tion, 1-1 for example, and verify that the cathode to 
suppressor short is indicated; third neon light from left 
should go out. Continue by going through the remain-
der of the positions except for 0-0, which will not 
cause a short. Verify that the other short indications 
work as well by aligning the positions of two selector 
switches to the same position. Note, as the cathode 
and suppressor switches are rotated through their posi-
tions additional short indications will occur where the 
position number aligns with the position of the other 
selectors. 

Next set the tester to HS-5348-1, the setting for a 6L6 
tube. Connect a voltmeter, set for AC measurements, 
to pins 2 and 7 of the octal socket. Turn the filament 
selector through its ranges and verify the filament 
voltages. With no load and the line adjust pot adjusted 
to place the meter pointer exactly over the mark 
"LINE TEST" the voltages should be slightly higher 
than the values indicated on the tester. 

Next connect the AC meter to pins 5 and 8 of the octal 
socket. Set the bias and shunt controls to zero and 
press the "TEST" button. The voltage should be 2.5V 
+/- 0.2V. If this voltage is not correct, the unit will 
need to be calibrated to obtain good readings. 

If all these simple tests are good, then set up the tube 
tester for a known good tube, one with a known meas-
ured output, and check the tube. If the tester provides a 
reasonably close reading to the known measured out-
put the tester is probably working ok. No two testers 
will result in the same reading even if they are both 

well calibrated. If the reading is low, check the fila-
ment voltage at the tube with the tube installed. If fila-
ment voltage at the tube is significantly lower then the 
specified filament voltage for the tube, further clean-
ing of the filament selector switches, tube sockets etc. 
may be necessary. For high current filament tubes, 
there may simply be too much inherent resistance in 
the wiring, selector switches etc. to prevent significant 
filament voltage droop at the tube. If this is the case, 
than you may have to adjust the filament voltage se-
lector switch to the next higher selection. Do not use 
the line voltage adjustment to increase the filament 
voltage, because this adjustment will affect the other 
bias voltages as well and the transconductance reading 
will be unreliable. 

If the tester fails to operate properly, that is, if it dis-
plays unusual readings on tubes of known characteris-
tics, then re-calibration may be in order. This topic 
will be covered in a separate article, to follow. 
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2) Padgett's Hickok web site at: http://www2.gdi.net/ 
—padgett 

3) "Tube Testers and Classic Electronic Test Gear" 
by Alan Douglas; ISBN 01-886606-14-5 

4) Wendell Hall web site at: http:// 
www.wendellhall.net/Wendell_E_Hall.html 

5) Hickok Tube Tester web site at: http:// 
www.hickoktubetesters.com/ 

6) Operating Instructions for Dynamic Mutual Con-
ductance Tester Model 6000 

FOR THE RECORD 

The January 2003 MAARC meeting was held on the 12th, after a couple hours of cold flea-marketing in the 
parking lot. Frank Esposito presented his philosophy of capacitor replacement in old radios, a subject that elic-
ited several questions. Revenues: tube sales - gross: $50.00, net: $45.00; capacitor sales - gross: $ 122.00, net: 
$12.20; food donations: $42 (for a 2-month period; average $21/month for Dec. & Jan.); auction net $90.00. 

The February MAARC meeting was held at the usual venue on the 9th of February, 2003. Approximately 67 
members attended plus two first-time attendees, who will surely become members. The flea market was brisk in 
the parking lot before the 2:00 p.m. start of the regular meeting. The presentation was unavoidably canceled ow-
ing to a family emergency, and will be rescheduled. Plans for RadioActivity 2003 were discussed. Revenues 
totaled: capacitor sales, $85; tube sales, $42; auction commissions and donations, $ 105.50. 
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Figure 1. An Interstate twin-engine drone bomber being armed in a 
South Pacific locale in 1944. Note the TV camera just barely show-

ing in the uncovered nose compartment. 

While browsing the internet looking for some data on 
a small aircraft company, Interstate Aircraft, I stum-
bled upon the picture shown here in Fig. I. It depicts 
sailors wrestling a 1000-1b. Bomb into place under the 
fuselage of a twin-engine plane. The plane had no 
cockpit, and was a drone, radio-controlled from an-
other plane, a TBM-3. But what caught my eye was 
the uncovered nose of the drone. 

There, almost cropped out of the picture altogether, 
was a TV camera, and it looked very much like the 
one described in my November 2001 article. And, 
what made the TV camera stand out in my memory 
was the fact that only a month before running across 
this picture I had received, from another MAARC 
member, a package of data on the U.S. Navy's version 
of the RCA television system described in the earlier 
article. 

Like the Army Air Forces, the Navy system used four 

Wartime Television Sequel—A Sneak Preview 
By Ed Lyon 

The previous article on " Wartime Television" (Radio Age, November, 2001) took three years to write, mainly 
because of the paucity of real data on the use of TV in military operations in the Second World War. Recently a 
ton of data on the Navys' use of TV fell into the author 's hands, and then a lucky look at a picture of a wartime 
pilotless aircraft, showing a TV camera in its nose, helped connect the dots... But this is just a preview of the 
sequel article, still in progress. 

different radio frequencies for 
sending the TV picture from the 
camera unit to the receiver, lo-
cated in the control plane. This 
was so they could have several 
drones and controllers operating 
simultaneously, without mutual 
interference. 

The Navy's television transmit-
ters for the four frequencies 
were the ATE (red), ATF 

?' (yellow), ATG (green), and ATH 
(blue), in increasing frequency 
order. The corresponding receiv-- % 
1 ers, in corresponding color 

stripes, were called ARE, ARF, 
ARG, and ARH. The color 
stripes were put on the equip-
ment so that technicians at Navy 
fields could be sure to put 
guided bombs/drones of the 
right frequency on any given 
bomber. The Navy system was 
intended for use in AZON (azi-

muth only) bombs employed against Japanese capital 
ships and on special drone bomber aircraft destined 
to attack important highly defended targets. Fig. 2, 
taken from the instruction book on the ATE/ARE 
equipment, shows a schematic diagram showing the 
notional use of the system. From the diagram, it 
seems that the "target" is a ship, whose image is cap-
tured by the camera and transmitted to the receiver, 
where a flier observes the image on the CRT screen. 

But that was the intended target for the AZON glide-
bomb, like the ones described earlier. When the tele-
vision system was employed in the twin-engine 
drone, like "Edna III" in Fig. 1, the plane was to fly 
in very low, out of sight of Japanese radars, and then 
either crash into the target or drop its bomb and re-
turn to its base, all under the control of the TBM-3 
rear-seat "pilot," staring into his ARE television set. 

Over the course of the Pacific war, the US Navy, Ma-
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fuel dumps, and supply ships in the harbor. 

luMINESCENT EN 
-,CREEt-4 BEAM 

Block diagram of the Navy's version of the RCA bomb-guidance television system used in 
the Second World War 

rifles, and Army practiced a system of island-
hopping, with invasion after invasion, all following 
the lengthy battle of Guadalcanal. Meanwhile, the 
Japanese were planning to repulse these invasions by 
placing a strategic block squarely in the path, at a 
place called Rabaul. That city and seaport, on New 
Britain (one of the New Guinea islands) was to be-
come probably the best defended city in the world. It 
was home to several hundred crack fighter planes and 
it bristled with anti-aircraft artillery. Its hills were 
interlaced with deep caves and underground streets, 
all out of harm's way. 

So MacArthur and the Navy decided to bypass Ra-
baul, and starve it out. But those Japanese fighter 
aircraft and their reinforced hangars had to be elimi-
nated, so they wouldn't become nuisances in the sur-
rounding islands' invasions. That's where the Inter-
state plane and its bombs came in. 

Army Air Force Liberator and Navy Ventura bombers 
tried first, but had to bomb from very high altitudes 
to escape the flak and fighter resistance, so their ac-
curacies were poor. The TV-guided drone, though, 
was thought to be the answer, and they were readied 
at airfields on nearby US-captured islands, like the 
one showing in Fig. 1, probably Salamaua. About 45 
or 50 of these drones were flown into Rabaul, in the 
least-publicized raids of the war, and they were gen-
erally successful in hitting hangars, machine shops, 

These raids, and those described in the earlier article 
against the railway bridges in southeast Asia (like the 
"Bridge on the River Kwai"), comprised the only Pa-
cific campaign use of precision guided weapons in the 
war. In Europe, the Army version of this TV system 
was used in unsuccessful attacks by explosive-laden 
bombers (such as Joe Kennedy's) and successful at-
tacks on U-boat pens using AZON bombs. More later. 

Radio Age Bonus Offer! 

One Month FREE for Early 
Renewal! 

If you renew your MAARC membership 
before the month shown on your mailing label 
(your expiration month), you will receive an 

extra month of 
Radio Age! 

13 issues for the price of 12, 26 issues for the 
price of 25, etc. 

Check your mailing label and renew early— 
don't miss out! (Renewal notices are mailed 30 

days before your 
renewal month.)0 
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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. 

RADIO MEET: I I th annual Spring 
Fever Conference, April 12, 2003, at 
the Museum of Radio and 
Technology, Huntington, WV Time: 
7:30 a.m. to 5 p.m. For information 
contact Lloyd McIntyre, email: 
Lmcin79627@aol.com 

Wanted: The following very hard-
to-find items: 1. your article on a 
Michigan Radio ( or radio 
manufacturer) for a special issue of 
Radio Age; 2. TV floor stand for 
Philco Predicta UG-3410 and similar 
sets that are usually displayed as 
table models; 3. Pal Butterfly 
speaker; 4. knobs used on mid 1930s 
Gnmows; 5. knobs for Motorola 
53H; 6. perfect blue dial knob for 
Detrola Super Pee Wee; 7. blue or 
red Emerson Patriot knobs; 8. far-
left-hand knob for Zenith 4-R; 9. 
Automatic or Radio City "Tom 
Thumb" Catalin radio; 10. Regency 
TR-1 transistor radio in red or any 
opalescent color or transparent 
plastic case; 11. the elusive Sony IR-
33 and TR-55 transistor radios; 12. 
unassembled NIB Heathkits, Knight 
Kits, or Lafayette Kits. Here is your 
chance to be a hero. Call, email, 
write with asking price, bring to 
monthly MAARC meeting, or ship 
with pre-approval. Time Out of Mind 
Radio, Paul Farmer, PO Box 352, 
Washington, VA 22747-0352; 540-
987-8759; oldradiotime@hotmail.com 

Wanted: Data on the resistance 
coupled version of the Silver 
Marshall kit " 600 Silver 
Six" ( schematic, operating 
instructions, etc.). This circa 1925 set 
is pictured in Alan Douglas' Radio 
Manufacturers of the 1920s, Vol. 3, 
page 82. Lou Lindauer, 42 Butternut 
Court, Wilmington, DE 19810, 
email: loulindauer@mindspring.com. 

For Sale: Set of Rider radio 
manuals, Volumes 1 through 21, 
$200. You pick up. Cordell Viticun, 
4943 Hine Drive, Shady Side, MD 
20764, 410-867-7852. 

For Sale: Galena crystal radios and/ 
or parts. Used tubes. Free lists. L. 
Gardner, 458 Two Mile Creek Road, 
Tonawanda, NY 14150, email: 
radiolen@aol.com. 

For Sale: Due to age and declining 
health, I will be liquidating my small 
radio collection, including Airline 
62290, Emerson 520 Catalin, 
General Motors 211-A cathedral, 
Philco 51, Philco 70, H.H. Scott 299-
C amp., Dynaco ST-70 amp., plus 
more. For list of 46 items, send $1 
and large SASE to P.O. Box 211, 
Shenandoah, VA 22849. 

For Sale: Bremer Tully Model 6-40 
R Counterphase, restored, original 
wood finish, with speaker, 
$225.00.Wanted: Pilotuners, Pilot 
Radio Model T-601(s) in restorable 
condition. Sparky, 
dalejohn@ccplcarr.org 

Auction: The Radio History Society 
will hold another Nye estate auction 
on Sunday, March 30 at the 
Davidsonville Family Recreation 
Center. All proceeds go to the Radio-
Television Museum. This is the same 
location as the MAARC October 
mini-meets for the last two years as 
well as the first Nye auction. 
Preview begins at 11 a.m and the 
auction will start at 1 p.m. Lots of 
consoles to sell--bring a truck! 1930s 
through 1950s radios--wood and 
Bakelite. Test equipment--tube 
testers, signal generators, scopes, 
miscellaneous radio gear. Anyone 
attending the last Nye auction can 

vouch for the many bargains to be 
had. For information, contact Brian 
Belanger (see page 2). Directions to 
the Nye auction: From Rt. 50 
between Annapolis and Washington, 
exit south on Rt. 424, Davidsonville 
Road. In about 3 miles, turn right on 
Rt. 214. After 0.7 mile, bear left at 
the fork onto Queen Anne Bridge 
Road, and watch for the chain link 
fence on the left. Turn in at the main 
gate. 

For Sale: 1941 & 1942 Philco 
escutcheons, knobs, and pushbuttons 
reproductions are now available. 
Other various knobs and pushbuttons 
are also available. Contact us for 
specific model numbers for 
escutcheons. Old Time Replications, 
5744 Tobias Avenue, Van Nuys, CA 
91411; Ph:818-786-2500. http:// 
www.antiqueradioknobs.com; 
oldtimerep@aol.com 

Wanted: RCA 811K chassis, 
complete, working or not, with or 
without tubes. Hal Keller, 404 Lake 
Josephine Shores Rd., Sebring, FL 
33875; Ph: 863-655-0609; e-mail 
W3SQA@TNNI.NET 

Wanted: Watterson Radios and any 
other pertinent items regarding that 
Dallas, Texas company. Contact: Ron 
Manning ( 210) 734-6831 
San Antonio, TX; 
rormmeg@academicplanet.com. 

For Sale: Five volumes of Brans' 
"Radio Schema's" on one CD-ROM 
in PDF format, professionally 
scanned and converted; $50 postpaid. 
Ed Lyon, address on page 2. 
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74A-AIZC llaur Getemert 
Sun., Mar. 16 MAARC meeting at the Seventh Day Adventist Church, 

Burtonsville, MD, 2 p.m. 

Sat.-Sun., Mar. 29-30 Maryland State Ham Convention at Timonium. Contact 
hamfest@gbhc.org (This hamfest erroneously reported 
as being on April 1-2) 

Sun., Mar 30 Radio History Society's third Nye Estate Auction, 
Davidsonville Family Recreation Center, Davidsonville, 
MD. Preview at 11 a.m. Auction at 1 p.m. You can catch 
this auction after going to the Timonium hamfest. 

Sat., Apr 12 Spring Fever meet at Huntington, WV. See ad, page 15. 

Sun., Apr. 20 MAARC meeting in northern Virginia! At Sully Station, 
as last year, just off Rte 28 southwest of Dulles Airport. 
Fleamarketing at noon; meeting starts at 2. 

Sun., May 18 MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, 2 p.m. 

Fri.-Sun., Jun 6-8 MAARC RadioActivity-2003 at same hotel as last year, 
Sheraton College Park, southwest corner of 1-95 and 
MD Rte 212; see full details in centerfold of April and 
May Radio Age. This is the BIG one, starting at dawn, 
Friday, 6 June. 

Mid-Atlantic Antique Radio Club 

do Paul R. Farmer 

P.O. Box 352 

Washington, VA 22747-0352 

200403 
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Presort Standard 
US Postage Paid 
Permit 1502 
Merrifield, VA 




