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RESTORING A PHILCO 39-116 
by Brian Belanger 

I just finished restoring a Philco Model 39- year's Models 38-690 and 38-116 had five bands 
116 console (Fig. 1). I would not recommend to cover the broadcast to shortwave region 

this radio as a first project for a novice restorer. 
This complex radio requires not only a lot of 
time for the restoration itself, but also a lot of 
time for studying the schematic and the chassis 
wiring to figure out how the radio operates. 
The schematic can be found in Rider Volume 9, 
starting on Philco page 56. For additional 
thoughts on this model, see Jonathan Cohen's 
1986 article.' 

The Model 39-116 was the top-of-the-line 
Philco model for 1939 While this large console 
is an impressive radio, it is not in the same class 
as the hi-fidelity top-of-the-line 20-tube Models 
37-690 or 38-690 Philco consoles from 1937 
and 1938, respectively, or even the 15-tube 38-
116. The elegant 38-690 had highly desirable 
features such as variable selectivity, separate 
tone and bass controls, multiple speakers, 
acoustic clarifiers (passive speaker cones to 
enhance audio response), etc. The previous Figure 1. The Philco Model 39-116, with the 

cover over the slide rule dial closed. 
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whereas the 39-116 had only three. So, while 
the 39-116 is a very good Philco, it is far from 
the finest Philco ever made. 

However, the 39-116 did have a snazzy new 
gimmick — the "mystery control" wireless 
remote control unit (Fig. 2). (A slightly less 
expensive Model 39-55 also used the same 
remote.) With the mystery control, the user 
could sit in an easy chair across the room, adjust 
the volume, change stations, and turn the radio 
on and off. The remote unit had a plastic tele-
phone-type dial on top by means of which one 
could select up to eight preset broadcast stations 
plus change the volume. It contained a type 30 
battery-operated tube in a simple oscillator/ 
transmitter that sent control pulses to the radio, 
transmitting the pulses at frequencies in the 
range 350-400 kHz. The console cabinet has a 
special loop antenna built in to receive these 

pulses. 

As Jon Cohen points out, this radio suffered 
from the same interference problem as early 
garage door openers. If someone else in your 
apartment building liked your new Philco and 
bought an identical one, there was the distinct 
possibility that when you changed the station 
with the remote, your neighbor's radio might 
respond as well. No encoding then, like in 
today's digital systems. Philco did provide five 
different frequency settings within this control 
band to minimize this problem, but the service 
magazines of the early '40s report stories of 

customer complaints about "someone turned on 
my Philco in the middle of the night" incidents. 

The mystery control must have caused lots 
of service problems, because Alfred Ghirardi's 
Radio Troubleshooter's Handbook, 3rd Ed., 
includes long listings of service hints for dealing 
with a variety of problems in the unit. 
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Figure 2. The "Mystery Control" remote 
control unit for the Philco 39-116. 

When you first see this radio listed as a 14-

tube radio, it sounds pretty impressive, but if 
you subtract off the six tubes used for the 
mystery control functions (five in the set and 
one in the remote box), the 39-116 is really an 
eight-tube radio. It uses a single stage of IF 
amplification. The push-pull type 42 tubes and 
the 12" dynamic speaker provide more than 
adequate audio — enough to fill the room with 

sound louder than is comfortable to listen to. 
The sensitivity is good also. After restoring and 
realigning the radio, I was able to pick up 
stations all up and down the broadcast band in 
the middle of day with only a short piece of wire 
connected to the antenna terminal, and the high-
frequency shortwave band was filled with for-
eign stations in the middle of the afternoon as 
well. 

When you align a radio, you are supposed 
to set the volume control full on and use a weak 
signal from the signal generator to keep the 
AVC from kicking in. When I was trying to 
align the radio with the shielded cable from the 
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signal generator connected to the antenna input, 
there were enough stations coming through at 
high volume that I had to search for a quiet 
place on the dial so that the stations would not 
overpower the signal generator. 

The restoration took as much time as any 
radio I have ever worked on. After I pulled the 

tubes and cleaned the accumulation of dirt off 
the top of the chassis, I turned it over and was 
greeted by a maze of wiring, components, 
motors and switches that was rather intimi-
dating. Rube Goldberg would have loved this 
radio. In addition to the stepper motor used to 
change the pre-set stations from the remote 
control, there is a motor resembling an electric 
clock motor connected to an elaborate gear 
reduction drive connected to the volume control 
and on/off switch. Because of the necessity of 

controlling volume both locally and remotely, 

the volume control knob on the radio does not 
operate the volume control pot directly. When 

you push the knob on the panel forward, a relay 
is closed that applies power to the motor that 
turns on the radio and gradually increases the 

volume. If you push the knob the opposite way, 
a different relay closes that turns the motor in 
the opposite direction to decrease volume. This 
has its disadvantages relative to a conventional 
manual volume control. To provide vernier 
control of volume, the motor-driven control 
operates quite slowly. So if you are listening to 
the radio at fairly high volume, and someone 
calls out to you from upstairs, it takes an 
uncomfortably long time pushing on the volume 
knob to get the volume to decrease. 

Figure 3. Partial schematic of the Model 39-116. Note the elaborate switching mechanism to 
switch the coils, capacitors, and pilot lights for the station selector. Note also the drive motor for 
the volume control. Capacitor 88, mentioned in the text, is in the lower central area. 
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The bandswitch is mounted underneath the 
chassis, and there is a complex lever arm 
arrangement linking the bandswitch knob to the 
bandswitch. There are eight pilot lights 
mounted in the base of the escutcheon to 
indicate which station has been selected when 
the remote is in use. As shown in Fig. 3, which 
reproduces a portion of the schematic, to tune 
each station, the stepper motor sequentially 
connects a separate capacitor and coil, and also 
switches in the appropriate pilot light. 

There is essentially a separate 5-tube radio 
receiver on the chassis just to receive and 
process the pulses from the remote unit. The 
feeble pulses must be amplified enough to be 
able to control the stepper motor. The actual 
control of the stepping motor is via an obscure 
type 2A4G thyratron tube, an argon-filled triode 
that can handle a fair amount of current. 
Because the other tubes are conventional 6-volt 
filament tubes, a separate 2.5-V filament trans-
former is needed for the filament of the 2A4G. 

When I first inspected the underside of the 
chassis, I noticed an immediate problem. Much 
of the wiring was the old rubber-insulated wire 
that hardens and becomes brittle with age. 
When you touch it with a screwdriver or pair of 
pliers, the rubber insulation crumbles and rains 
off the wire, leaving a bare wire behind. So my 
first task was to replace all of that wiring. 
Believe me, there is a LOT of hookup wire in a 
Model 39-116! Most of the old wax-impreg-
nated paper capacitors in my Philco looked dry 
and cracked, so I didn't even bother to test them 
for shorts, opens, or leakage, but just replaced 
them with new Orange Drop caps. This radio 
has more than 30 capacitors, and some of them 
are underneath metal shields that have to be 
removed, or in other difficult-to-access spots, so 
several evenings are required to complete the 
job. (If I charged even minimum wage for the 

time I spent on this restoration, no one could 
have afforded the total of my labor charge.) 

After replacing the caps, I tested the tubes 
and replaced one that tested very weak. I 
plugged in the radio and it played fairly well. 
Voltages all appeared more or less normal. But 
after I realigned it, the performance was 
dramatically better. 

Actually, I did encounter one problem 
associated with capacitor replacement. Part 
number 88 is a 30-UF, 30-V non-polarized 
capacitor across the ac windings of the drive 
motor. This is not the usual radio situation in 
which a dc voltage is applied to an electrolytic, 
either filtering a dc voltage in the power supply 
or used as a cathode bypass in the audio section. 
I knew I ought to use a non-polarized capacitor 
in this situation, but since I didn't have one 
available, my impatience to try the radio got the 
best of me. I soldered in a polarized electrolytic 
and turned on the radio. The radio played OK, 
but after a short while, this capacitor began to 
sizzle and to emit a pungent cloud of grey 
smoke. It took me a while to locate non-
polarized electrolytics in the size I needed. 
Radio Shack does not stock them, nor does 
Antique Electronic Supply. But you can order 
them from: 

Tech America 
PO Box 1981 
Ft. Worth, TX 76101-1981 
1-800-877-0072 

(Tech America will send you a catalog if you 
call their toll-free number. While much of their 
mail-order catalog is devoted to modern solid-
state components, they do have some parts 
useful to antique radio restorers, including a 
good selection of high-voltage, non-polarized 

electrolytics.) 
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A few days later when I received my mail 
order from Tech America and I installed the 
non-polarized capacitor, everything worked 
fine. 

The radio had been stored in a garden tool 
shed for quite a few years, and so was rather 

dirty when I got it, but underneath the dirt, the 
finish was actually remarkably good. After 
vacuuming off the surface dirt and going over 
the finish with original Go-Jo and 0000 steel 

wool, then alcohol, then some stain to touch up 
the scratches, then polishing it lightly with 
polish, it looked almost as good as new. The 
grille cloth had been used as a scratching post 
by a cat, so it had to be replaced. MAARC 
member John Okolowicz sells high-quality grille 
cloth that is an exact replacement for the pattern 
in the Philco 39-116 (pattern #27), and he has 

lots of other patterns available for models by 
Philco, RCA, Zenith, and others. If you want 
information on his grille cloth, contact him at: 

John Okolowicz 

624 Cedar Hill Road 
Ambler, PA 19002 

You can also check out his World Wide Web 
site at: http://www.libertynet.orgi—grlcloth 

Note that the actual colors of John's grille cloth 

are more authentic relative to the originals than 
the colors that appear on your computer 

monitor if you check his World Wide Web site 
on the Internet. 

The speaker board on which the grille cloth 
is mounted is huge — 24" by 29". This is the 
largest piece of grille cloth that I have ever tried 

to mount, and I was terrified that I would get it 
on crooked or wrinIcled. But I carefully fol-
lowed the thorough instructions and hints that 
Okolowicz includes with each shipment of grille 
cloth, and it turned out great. (Get your spouse 
to help you stretch it as you put it down, 
though. Four hands are better than two.) 

For mounting grille cloth, John recommends 
#300 all-purpose spray adhesive made by 
Camie-Campbell, Inc., 9225 Watson Industrial 
Park, St. Louis, MO 63126, phone (314) 968-

3222. I checked at my local speaker store and 
found that they used to carry the Camie-
Campbell brand, but now they recommend a 
different brand. They sold me a can of 

Universal Premium 840 Spray Adhesive, made 
by Universal, 7 Mohawk Drive, Conestoga, PA 

17516, phone (717) 872-1947. I tried it and 
found it very easy to work with. As John 
suggested, after I got the grille cloth on the 

board, I sprayed it with a light mist of water so 
that when it dried, it shrunk smooth and tight 
and now looks original. 

When I acquired this radio about a year ago, 
it was missing the remote control. Fortunately, 

I recently found one in good shape in an antique 
shop in Minnesota for $35. While the radio is 

working great now in the non-remote mode, I 
have not had time as yet to take apart the 
remote control and restore it, so I have not been 
able to verify that all the stepping motor 
circuitry is working properly. Perhaps when I 

finish that task, I can write a follow-up article. 
But, even without the remote control, this is a 
very good sounding radio. Not as "hot" as a 
Philco 38-690, but better than the run of the mill 
consoles of the late '30s. 

1. Cohen, Jonathan, "The Station You Have Dialed Has Been Disconnected": Profile of Philco 
Model 39-116, MAARC Newsletter, July 1986, p. 17. 
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PRESS WIRELESS IN WW II 
Based on a 1994 Internet posting by Donald Kimberlin 

[The historical material reproduced here about D-Day communications and the involvement of 
Press Wireless was originally posted on an Internet bulletin board, comp.dcom.telecom, by Donald 
Kimberlin in 1994 and some follow-up comments provided by F. A. "Bart" Bartlett (W6OWP). 

Thanks to Roy Morgan for calling our attention to this posting. - Editor] 

As the 50th anniversary of D-Day nears, here 
are a couple of snatches of an incomplete story 
about the part radio people played in the largest 
invasion so far accomplished by man. There 
were at least two relatively unpublished items of 
interest to the technically inclined about radio in 

that era. 

First, there are lots of recordings of bits of 
Edward R. Murrow from London during the 
blitz, as well as other correspondents like 
Richard C. Hottelet dating back to before 
D-Day. Bear in mind we are speaking here of a 
time before telephone cables crossed the 
Atlantic (although 21 telegraph cables had been 
laid dating back to 1866, so "cablegrams," 
competing with RCA's "radiograms" were the 
business communications norm of the era for 

civilians). 

There was telephone connectivity available, 
dating back to 1927. In addition to the one 
(ever) low-frequency telephone circuit between 
New York and London (50 kHz upper sideband 
eastbound; 60 kHz upper sideband westbound), 
HF (high-frequency) radio links that operated 
independent sideband with channel shifters to 
produce two 3- kHz speech channels on each 

sideband had been put into operation between 
various capital cities. Within the limits of the 
selective fading and noise of HF radio, broad-
casters could order, in general, either a 3-kHz 
"message grade" channel or a 6-kHz "program 
channel," by special arrangement, occupying the 
space of two telephone circuits and using 

program-equalized channels linking the HF 
radio plants and the broadcasters. The cost was 
rather high for those, of course. 

There was strain on the capacity of the total 
installed plant, however, and in fact, a different 
mode of operation called "EB circuits" for 
"Emergency Bandwidth" was put into place as 
the U.S. entered the European war and Eisen-
hower's SHAPE settled into the buildup of the 
invasion force in England. "EB" used the 
channel filtering abilities of the Type A "band-
splitting" Privacy Units developed in the late 
1930s. A Type A Privacy was a beastly affair 
containing iron/copper speech channel filters 
and modulators that could split a 3-kHz voice 
channel into five sub-bands, and shift each 

sub-band to a different range for transmission, 
while restoring the proper sequence at the 
receiver. Type A Privacies were huge — each 
one for a typical four-channel HF link occupying 
THREE 30-inch-wide, eleven-foot-high relay 
racks. In addition to shifting sub-bands around, 
the Type A Privacy also contained a motor-
driven cam switch that could change the shifting 
pattern every few seconds. However, maintain-
ing sync between the transmitting and receiving 
Type A's was so difficult that after only a few 

years, they were generally operated in a fixed 
pattern, perhaps changing the code once a day 
at most. (By the early 1960s, they were largely 

disused, but maintained, as technical operators 
would use them for an adjustable band-stop 
filter when needed to knock out one sub-band to 
get rid of QRM by plugging out one filter.) 
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But, at the time of D-Day, the Type A 
Privacies, with some minor modifications, were 
pressed into service, to split the nominal 3-kHz 
channels into two "Emergency Band" telephone 
circuits, effectively doubling the number of 
circuits by producing telephone circuits of 
around 1700-Hz bandwidth. If you hear WWII 
broadcast excerpts taken from HF radio that 
sounds rather muffled and lacking any sibilance 
or fricatives in the speech, it's likely they were 
transmitted on EB circuits. 

That's one aspect, fine for public 
communications where, on the U.S. end, it was 
AT&T connecting into the telephone network, 
met on the U.K. (or in later cases, some other 
country's) government-owned telephone 
"Adminstration," as they are called in Inter-
national Telecommunications Union lingo. But 
another, far-less published aspect has to do with 
the actual invasion of Normandy and the rush 
across Europe to end the war in just eleven 
months. That interesting story involves the 
people of a little-known firm, Press Wireless, in 
its support of news transmissions from the 
moving Allied Expeditionary Force. 

No small part of operating the full-bore war 
effort and keeping the civilians at home well 
informed and comtnited to maximum war pro-
duction was to provide them prompt news 
reporting from the front, this in an era between 
no radio (WWI) and the Satellite Era (Vietnam). 
The scheme drawn up was to have mobile HF 
broadcast transmitting facilities landed as soon 
as possible after a beachhead was established, 
and make origination facilities available to radio 
journalists as close to the front as possible. 
Fortunately, although sunspot counts were 

nearing their eleven-year cyclic minimum in 
1944, solar disturbances were also relatively 
minor, so HF radio across the Atlantic was 
rather reliable. 

To accomplish this, the services of a firm 
called Press Wireless were engaged. Few 
people know much about "Pree-Wee," a nick-
name that grew out of its telegraphic route 
address of PreWi, but it actually dated back to 
the earliest days of HF radio. PreWi was estab-
lished in the time when RCA, Westinghouse, 
and GE tied up purchase of HF radio gear by 
setting conditions under which you effectively 
had to purchase a complete transmitter from 
RCA using the patented high-power vacuum 
tubes of GE or Westinghouse, or nothing. This 
was tied to a strong suggestion that "you might 
as well rent channels from RCA rather than do 
so." Well, that was fine, except that getting 
RCA to provide channels where the press 
wanted them was not always realistic. 

So the press associations formed Press 
Wireless, to purchase high-powered tubes from 
Brown-Boyen i in Switzerland, and develop its 
own HF links. And, develop a lot, PreWi did. 
If you ever get into those musty old textbooks 
and Proceedings of the Institute of Radio 
Engineers of the 1920s and 1930s, many of the 
studies of HF propagation can be found to be of 
PreWi origin. Although not well known to the 
public, PreWi was well known in the HF radio 
community and the press establishment. And its 
people had built any number of pioneering 
and/or one-time HF links to connect sites 
around the world, places that the public 
telephone or telegraph establishments weren't 
prepared to handle. D-Day was an event 
tailor-made for PreWi to make its largest single 
effort ever, as well. 

The PreWi engineers built up 50-kW HF 
transmitter plants into sets of trailers, complete 
with an ac power trailer and a studio trailer, and 
staffed them with "war correspondents" who 
were, in fact, civilian radio broadcast engineers 
seconded to PreWi for the job. They landed 
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right behind the troops on the firing line, and 
were in operation back to the PreWi receivers 
at Southampton, Long Island, by the night of 
June 6, with German bullets still whizzing close 
by, providing program channels back to the 
States for radio journalists of the several 
networks from a war-torn Normandy. When 
you hear old recordings of broadcasts 
transmitted by FIF radio during this week that 
originated in Normandy, they were on those 
PreWi HF links, received at Southampton, then 
carried into New York on phone company 
facilities to the several radio networks. 
(Similarly, PreWi trailer-mounted links were 
operating from Juno and Gold Beaches back to 
England for the BBC to get its feeds for their 
D-Day broadcasts.) 

The entire operation continued, moving with 
the Allied Expeditionary Force, providing 
Eisenhower his HF radiotelephone links back to 
the telephone networks of England and the U.S. 
once he moved onto the continent, and until the 
war was over and the regular facilities of the 
government-owned telephone networks were 
rebuilt in each nation. 

You'll likely hear snatches about the heroics 
of the journalists, and even the Army Signal 
Corps, which went about placing AM broadcast 
transmitters (sometimes jammers) in various 
cities as the armies moved across the Continent, 
but you're not likely to hear anything about the 
civilians who supported the Allies in war as 
PreWi provided the news "back home." I know 
I would not have, had I never had the privilege 
of working for Gene Rider, who had been Chief 
Engineer of WQAM, and, later, WIOD at 
Miami, who had himself been one of those 
"civilian war correspondents" on loan to PreWi 
at the time. Gene never spoke about it, and only 
tipped his hand to me a while after I went to 
work for ITT, and sent him a postcard from the 

rather famous Westbury Hotel in London. His 
only real comment, in a reply card, was, "The 
Westbury" Oh, yeah, I know that place!" Only 
then did some of his comments made over the 
years fall into place. 

(Epilogue) 

PreWi went on after the war to continue its 
pioneering work, and was purchased by ITT. 
ITT merged PreWi into ITT's World Commun-
ications operations, which took over the PreWi 
transmitters at Brentwood and receivers at 
Southampton. One of its later innovations that 
never flew was a proposal to put HF radio-
telephones onto Captain Eddie Rickenbacker's 
Constellations that flew passengers to Latin 
America. Regrettably, Captain Eddie declined, 
saying there was not sufficient payload space on 
the Connies to accommodate the function. I 
have a copy of Rickenbacker's letter to the 
president of PreWi declining the offer. 

So, I hope that little story gives you some 
interesting insight into a little-published portion 
of the D-Day Story. 

And now for Bart's Bartlett's comments: 

"...It would seem from some of the 
statements made that there is not much 
documentation of the Press Wireless war zone 
operations. As a Press Wireless employee 
during this period, I can clarify a few points. 

"Press Wireless had two mobile units in 
Europe and a unit flown to General MacArthur's 
headquarters in New Guinea for the forthcoming 
Philippines campaign. I was a member of the 
latter unit. It was outfitted the same as the 
European units with mobile capability but the 
strategy of General MacArthur's advance 
dictated that the unit operate as a land-base 
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point-to-point facility. 

"The units were known as projects PX, PV, 
and PZ respectively. Each unit had a 400-watt 
FSK/CW/AM transmitter which had been 
designed for rugged field service. Keying was 
via high-speed Morse (commonly known as 
Boehme) apparatus, and suitable equipment was 
included for handling the voice transmissions of 
network and broadcast station correspondents. 

"Obviously, the reference to 50-kW rigs in 
trucks is wrong. What may have caused 
confusion was the policy of Press Wireless to 
dedicate at least a 20-kW transmitter in New 
York and the same in Los Angeles to the PX, 
PV, and PZ operations for control, outgoing 
dispatches, and voicecast cues. 

"From all the information I've been able to 
glean from old Press Wireless publications, all 
these units were basically the same. Personnel 
included a project manager, technical personnel, 
and operators skilled in the special technique of 
handling high-speed Morse equipment. The 
units were sometimes called "The Fighting 
400," the 400 referring to the transmitter around 
which each unit was organized. 

"The major part of each operation was the 
handling of message traffic generated by war 
correspondents of news agencies and publica-
tions. Use of facilities for voicecasts varied, 
depending on what other circuits might have 
been available. Project Z in the Philippines, for 
example, handled no voice transmissions. A 
communications ship, the Apache, had voice 
facilities which, during the early phases of the 
Philippines campaign, the network and broad-
cast correspondents used. On the other hand, 
Project PX (the Normandy invasion unit) was 
credited with over 400 voicecasts. 
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"...Actual handling of voice service was on 
a "first come, first served" basis, the only excep-
tion being military needs. In other words, Press 
Wireless was firm in their resolve to grant no 
special "air time" accomodation to any corres-
pondent. An example of this attitude was the 
time one of the networks wanted me to read 
their broadcasts from Manila. They were 
familiar with my voice on the control circuit and 
liked it better than their man. You can see the 
obvious conflict of interest involved and, of 
course, Press Wireless was firm in saying 'NO.' 

"To clarify my position mentioned above, 
Project PZ covered the Leyte phase of the 
Philippines campaign. Another Press Wireless 
group, Project PY, carried with it a 10-kW 
land-based station which moved up as our 
troops advanced on Manila. (This was not a 
mobile unit. On arrival at the outskirts of 
Manila the station was installed for fixed 
point-to-point operation. It went on the air Feb. 
25, 1945.) The higher power of this station 
allowed it to augment the voice facilities of the 
Apache and hundreds of voicecasts were 
handled from the latter part of February 1945 to 
war's end. I had transferred as Associate 
Engineer to the PY group with the closing of 
the station on Leyte. 

"My association with Press Wireless was 
from March 1942 through 1968. By the time I 
went to work for them all the hassles over 
transmitting tubes, etc., were over. Our big 
transmitters used various makes [of tubes], 
Eimac being common in the less powerful sets 
and Amperex, RCA, and Westinghouse in the 
bigger rigs. 

"Press Wifeless was leading the way in FSK 
(frequency-shift keying) technology in 1942. 
The extremely succesful exploits of the 
"Fighting 400" outfits can be attributed in no 
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small measure to the advantage of FSK over 
straight CW. Long-distance RTTY was still in 
its infancy, and while proving itself on 
short-haul circuits, wasn't doing very well on 

long-haul routes. 

"Another Press Wireless operation of which 
little is heard today was their manufacturing 
division. They built high-power transmitters for 
the military, and their 05-B/FR FSK exciter was 
the standard for this developing communications 
technology." 

Sun., Dec. 14 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Jan. 25 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Feb. 22 Vienna Wireless Society Winterfest, Vienna Community Center (indoor meet), check 
Web site at http://www.erols.com/k3mt/vms/ 

Sun., Feb. 22 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Mar. 22 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Apr. 19 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., May 17 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Thursday, June 11 through Saturday, June 13: RadioActivity 98 at the Best Western Laurel Inn, 
Laurel, MD. (Same location as this year.) 

A MULTI-VALVE SUPERHETERODYNE USING 
JUST ONE TUBE! 
© 1997 by Dick Parks 

In the August 1997 Radio Age (p.1) I 
described a one-tube TRF receiver that I built 
using a 6M8GT tube. In a later upgrade version 
of that TRF radio I used a Compactron tube, 
which is easier to find than the scarce 6M8GT. 
But no matter what tube you use in a TRF 

design, the selectivity of the set, as with just 
about any TRF, is not up to the standards we 
have come to expect in a modern, i.e, super-
heterodyne receiver. Superhets get selectivity 
from their relatively narrow-band IF stage 
amplifiers. Could a single-tube superhet be 
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designed? 

I have seen circuits where a pentode 
serves as an oscillator-mixer. Using the 
pentode section of a triode-triode-
pentode Compactron this way would 
leave a triode section for an IF amplifier 
and the other triode for an audio 
amplifier. I doubted that the pentode 
could be reflexed as I did in the earlier 
circuit, though the triode IF amplifier 
stage, if it didn't oscillate, might be 
reflexed at audio frequencies to give at 
least a headphone-level signal. 

Mixer 

Oscillator 

IF 
Audio 

Detector - 

Audio Out 

Figure 1. Block diagram of the one-tube superhet, 
showing the IF/audio reflexed stage. 

I chose the 6ASI 1 Compactron to 
try in a straight superhet circuit where the triode would be the audio ouput. A germanium 
pentode would be the oscillator-converter, a diode would do the detection/AVC job. As 
triode would be the IF stage, and the other usual, I had all the parts I would need in my 

Figure 2. Schematic of the one-tube superhet. 
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junk box. (It's a 
great junk box!) 

But on the bench, 
I just couldn't make 
the pentode section 
oscillate reliably from 
995 to 2055 kHz (or 
kc for us old guys). 
You have to cover 
that frequency range 
to keep the local 
oscillator a constant 
455 kHz away from 
the tuning range the 
receiver must cover. 
So it was back to a 
more conservative 
triode oscillator/ 
pentode IF design, 
with the remaining triode doing the job of mixer, 
or first detector as it used to be called. I used 
cathode injection to the mixer. 

Figure 3. Front view of the two-band, one-tube superhet. 

To bring the audio level up, I proposed to 
reflex the pentode IF ampli-
fier at audio frequencies. 
Fig. 1 shows the block 
diagram. 

My first attempt at 
building the radio with this 
configuration fell victim to a 
not-so-hot parts layout. I 
wound up with some pretty 
long leads from the IF trans-
formers to the tube socket 
pins, and that brought on 
oscillations in the IF stage. I 
cured this problem with a 
series resistor in the pentode 
stage grid lead. (Is this why 
you find those 1000-ohm 
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resistors in the grids of Atwater Kent triode RF 
stages?) But the audio signal reflexed nicely 
and there was plenty of headphone volume on 
all local stations using my 30-foot long-wire to 
the sycamore tree. Best of all, the set has all the 

Figure 4. Chassis view of the radio. 
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selectivity one expects from a superhet — no 

overlapping stations any more. Five functions 
from one bottle and a germanium diode! The 
schematic of the one-tube superhet is shown in 
Fig. 2. 

Encouraged, I built a "final" model using 
plug-in coils, hoping to work the set up to 
shortwave. With a little tweaking of the 

oscillator circuit values, I was able to tune the 
set between 5.5 and almost 12 MHz. Now all I 

need is a team of riggers to place a really long 
wire out to the trees at the edge of my property 
line 250 feet away. 

Figs. 3 and 4 are front and rear views of the 
two-band, one-tube superhet, respectively. 

Ads free of charge to club members. Please, one ad per member 
per month, limited to 100 words. All ads subject to editing. Ads 

will not be repeated unless resubmitted. Send ads to editors. 
Usual deadline for receipt of ads is the 10th of the preceding month. 

FOR SALE 

For Sale: Emerson 250, $ 100; 578A, 

$25; red 888 Vanguard, needs battery 
connector, $55. Melotone, $50. Philco 
46-200, $45. RCA 2XF91, $25. 
Sonora RBU176, repainted ivory, $25. 
Westinghouse RS11P28A rechargeable, 
$18. Z,enith H723, $35; 6G601M, $55; 
L513W, $3 Majestic 7P420, $35. 
Graneo T- 160U, needs tuning knob and 
stem, $5. Penncrest table transistor, $2. 
GE 7-4501A, $8. Sony 8FL-45W table 
transistor, $8 Silvertone 503100, $3. 
Sony casette recorder, WM-D6C, $50. 
Metco Electronics PO -31 AM 
broadcaster kit, $ 15. Model CVA-9 

Porta-power converter, runs older 
Zenith T-Os using D-batteries, $45. 
Greg Sheppard, 44012 Jupiter Street, 
Rockville, MD 20853, (301) 946-6460. 

Sell or Trade: The Radio History 

Society has six good-sized boxes ctf 
MEE magazines (Electrical Engineer) 
from the 1940s-'50s that we will sell 
cheap or trade for a smaller quantity of 
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any kind of antique radio-related 
literature or a radio. These magazines 

discuss electrical power hardware such 
as transformers, transmission lines, 
circuit breakers, electric streetcar 
hardware, etc. Contact Brian Belanger, 

5730 Avery Park Drive, Rockville, MD 
20855-1738, (301) 258-0708, e-mail: 
bcbelanger@aol.com. 

For Sale: Parts for Canadian ac Victor 
1929 (7) Model R21 lowboy radio: 
Original speaker, VG, $40. Three 
original wood knobs, $ 15. Complete 
on-off side switch, $ 10. Metal escut-
cheon, $20. Brass dial plate, good 
condx., $20. Front walnut veneer 
cabinet doors incl. hinges and knobs, 
$35. Original grille cloth, no rips, $ 10. 
Also for sale: Cabinet for 1937-38 

Canadian ac Westinghouse Model 
754A, large wood walnut-finished table 

model, incl. 5-band dial & pushbuttons; 
but no knobs, chassis, or speaker, nice 

condx., $50 US plus shipping, or 
interesting trade. Prices are in US funds 
and include shipping/handling. Ernest 
D. M. Yeaw, RR #3, Tatamagouche, 
Nova Scotia, Canada, BOK 1VO, (902) 
657-2554. 

Services Offered: Professional restor-
ations for all antique table radios, 
consoles, cathedrals, tombstones, bat-
tery sets, communication receivers, 
amplifiers, and automobile radios. Com-
plete overhauls, lacquer sprayed hand-
rubbed cabinet refinishing. Reasonable 
rates. Free estimates. UPS/USPS/ 
FEDEX shipments accepted. All work 
guaranteed. We also buy/trade/sell and 
find. Bob Eslinger, Antique Radio 
Restoration and Repair, 20 Gary School 
Road, Pomfret Center, CT 06259. 
Telephone/fax (860) 928-2628. ( 10 
a.m. - 7 p.m., Tues. - Sat.) Email: 

radiodoc@neca.com. Visit us in CT or 
on the World Wide Web at 
http://www.neca.corn/-radiodoc. 

For Sale: 766 radio tubes, twelve of 
which are new 7199 audio tubes, listing 
at $24 each. Sell all 766 for $ 150 plus 
shipping. NRI 5" auto ignition oscil-
loscope for tune-ups, $39 plus 121/2# 
shipping. NRI Deluxe auto electronic 
exhaust analyzer with large sensitive 
meter, operates on 12-V car battery, 
$19 plus 5# shipping. MITS Instrument 

Telemetry Systems IC tester, for 14 or 
16-pin ICs, 20 selection circuits with 10 

selection switches on each, four I/0 
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banal= plugs for external connections, 
self-contained power supply, $ 17 plus 4 
# shipping. Pentron reel-to-reel tape 
recorder in carrying case, 7 V2- and 3 V2- 
inches/sec. Magic Eye tube for volume 
level, $ 19 plus 32# shipping. 
Thordarson Wheatstone bridge-type 
capacitor tester, measures 0.001/./F to 
10/2F. Five calibrated scales with 
leakage indicator, polished wood 
carrying case, $ 10 plus 5# shipping. 
Panasonic AM/FM stereo, two 
speakers, $ 19. Twenty-one 8-track 
stereo tapes plus head cleaner tape, in 
carrying case, $30. Duard Greathouse, 
22 Underwood Place, NE, Washington, 
DC 20012. 

For Sale: Amateur radio equipment: 
Ameco Model OCM code practice 
oscillator/CW monitor, $25. Linear 
amplifier Model HB-120 "Penetrator," 
$25. 50.280 MHz homebrew trans-
mitter, 6146 final amp., $75. Heathkit 
HM-102 SWR & power meter, 200 and 
2000 watt, $40. Drake MN-4 matching 
network, $75. Navy OSA monitoring 

oscilloscope, $75. Phantom antenna, 
Signal Corp A-58, Wells-Gardner Co., 
$50. Elmac Trans-citer AF-67, NFM-
AM-CW, all bands, (no final tube or 
power supply), $75. Palomar R-X 
noise bridge, like new, $40. Palomar 
TX- 100 Broadband (3 to 30 MHz) 

solid-state bi-linear amplifier with 
schematic and instructions, $75. Chuck 
Bray, 1322 Ivy Rd, Bremerton WA 
98310, (360) 373-1013. 

For Sale: Many of your favorite old 
time radio shows are available on tape 
cassettes. You select the shows you 
want and purchase them by the hour. 
Fast, friendly service. Send for our 
catalog listing over 5,400 shows 
arranged by category and title. Only $2 
(P&H). Erstwhile Radio, PO Box 
2284, Peabody, MA 01960. 

For Sale: High-quality (made for the 
Navy) "Workman" oscilloscope, Model 
0S-8G/U, $50. Four drawer IRC 
resistance display cabinet, $45. RCA 
tube caddy, good condx., $50. EICO 
Model 666 transconductance tube 
checker, $60. Hewlett-Packard Model 
400-H VTVM, $30. RCA Model WR-
69A television/FM sweep generator, 
$30. Heathkit Model CD-1 color bar 
and dot generator, $40. Sterling 
pocket-type ammeter, 0-30 amps, $ 12. 
Heatkit Model 10-21 oscilloscope, $45. 
GE Model TC-3A tube checker, $45. 
All plus UPS. Stephen L. Bonin°, 107 
Georgetown Pike, Glassboro, NJ 
08028, (609) 881-0244. 

For Sale/Trade: Manuals for 

FOR THE RECORD 

The November meeting drew 70 MAARC 
members, not counting the few additional 
people who did not make it from the parking lot 
into the meeting room. 64 of the 70 registered 
for the auction, which was a larger than normal 
auction, with bargains galore. The many 
donated items in the auction resulted in a larger 
than normal auction income for MAARC. 

MAARC's Vice President, Charles Rhodes, 
gave an interesting presentation on the 

Hallicrafters, Hammarlund, National, 
Globe/WRL, Heathkit, Allied/Knight, 
Johnson, Viking, Elmac, Gonset, Eico, 
B&W, RIvIE, Conar, B&K, Harvey 
Wells, Morrow, Lafayette, Mosley, 
Drake, Regency, Ameco, Clegg, 
Genave, Utica, Polycomm, Pierson, 
Davco, Archer/Realistic, Subraco, 
RCA, Simpson, Triplett, HP, Superior, 
Swan, Howard, E,chophone, Millen, 
McMurdo Silver, Paco, Precision, and 
more. NI4Q, Al, PO Box 690098, 
Orlando, FL 32869-0098, (407) 351-
5536, e-mail: ni4Q@juno.com. 

For Sale: Galena crystal radios and 
parts to built your own. Write for 
information. Len Gardner, 458 Two 
Mile Creek Road, Tonawanda, NY 
14150, (716) 873-0447. 

AUTOCALL--The Official Journal of 
the Foundation for Amateur Radio, is a 
monthly publication covering the 
activities of nearly 50 amateur radio 
organizations in the Capital area. To 
know what is happening with respect to 
ham club activities, subscribe to Auto-

Call. Only $8 per year for 12 issues. 
Write Auto-Call, PO Box 7612, Falls 
Church, VA 22040-7612. (Make check 
payable to "Foundation for Amateur 
Radio.") 

development of high definition television and the 
recently adopted digital TV standards. (Before 
he retired, Charles was the Chief Scientist of 
the Advanced Television Test Center in 
Northern Virginia. It was fascinating to hear 
what happened behind the scenes and to hear 
Charles' predictions of how this new television 
technology will affect the average viewer. 

There were several interesting "show and 
tell" items, including some rare German military 
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equipment. (Show and tell is fun! Bring 
something interesting to the next meeting!) 

We collected $70 in entrance donations, $ 15 
from the 50/50 drawing, $224 from the auction 
proceeds, $ 132 from tube sales, and $ 141 from 
capacitor sales. 

For quite some time, Pete and Sharon Burns 
have sold capacitors at MAARC meetings. 
Members found it convenient to purchase cap-
acitors at monthly meetings, but a bonus was 
that Pete and Sharon's prices were lower than 
those available elsewhere. They decided to 
discontinue their business, but offered MAARC 
the opportunity to purchase the remaining stock 
at a discounted price. The MAARC Board 
decided to continue this service to members, and 
Pete and Sharon agreed to continue to help with 
sales. 

Note that the MAARC Board has firmed up 

plans for RadioActivity 1998. It will be at the 
same location as last year, in Laurel, MD, June 
11-13. MAARC your calendars now! 

Due to a software problem with our member 
database, there has been at least one case where 
a member whose expiration date was in the year 
2000 did not receive some newsletters. (The 
"Year 2000 Problem" has been receiving a lot of 
publicity in the press recently, and even 
MAARC fell victim to it, but we have identified 
the source of the problem and corrected it.) We 
think we have identified those who were 
affected by this glitch. In the process of 
correcting this error, it is possible that a few 
members might receive two copies of the 
newsletter. Should this happen to you, please 
call, write, or email Barry Zimmerman (see p. 2 
for Barry's address, phone, and email) to alert 
him. Or, if you have missed some issues due to 
this glitch, let Barry know and he will replace 
the missing issues. 

Just as this issue was going to press, we learned of the death of AWA co-founder Bruce 
Kelley. Bruce was a giant in the antique radio history/collecting world. The January Radio 
Age will include a full obituary. We extend our sympathy to Bruce's family. 

Mid Atlantic Antique Radio Club 

do Barry Zimmerman 
5825 Woodwinds Circle 
Frederick, MD 21703-7579 
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