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AIR TO SURFACE RADAR IN WORLD WAR ii 
by Alan Roycroft 

At the risk of duplicating some of Ed Lyon's excellent information on the British and American 
radar systems (I have seen only the December 1993 episode) i, may I add a few notes to this interesting 

subject of a most intriguing and valuable weapon. 

I joined the Royal New Zealand Air Force 

in 1940 and was trained at their Electrical and 
Wireless School. My previous experience as a 

radio hobbyist and my four years as an apprentice 

in various electronic fields put me in very good 
stead as compared with most other would-be 
wireless mechanics at the school, who had not even 

seen a radio tube prior to their entry. 

I was totally dumbfounded at the ancient 
electronic equipment in use on the ground and in 
the air, quite in opposition to the colored brochures 

that invited new recruits. Battery-operated 

regenerative receivers were the rule. In most 
aircraft at that time airborne transmitters were a 
simple master oscillator/power amplifier (MOPA) 

setup. Voice modulation, when used, was by the 

very inefficient grid system. Power was limited to 

about ten watts. A dual-voltage generator, mount-
ed in the leading edge of a main wing, was driven 
by a small twelve- inch propellor as the source of 

filament supply and the 180 volts for the plates. 

The generous American lend-lease 

arrangement with the British and Russian services 
was our saving grace. We received several 
squadrons of Lockheed Hudson medium bombers - 

a recent modification to Lockheed's civilian 

Lodestar airliner. The British Air Ministry, known 
to us as Aunty Mary, felt obliged to modify the 

aircraft, so the versions we flew differed from the 
original American versions. 

At this time the Battle of Britain was at its 

peak, and radar production must have zoomed 
ahead, but I never saw any American planes 

equipped with radar sets. About one third of our 
Hudsons had VHF radar sets installed. Manu-
factured by E. K. Cole, Ltd. (Ekco), in the UK, the 
set used a self-pulsing transmitter employing two 

"micropup" tubes, very similar to the sketches in 
Fig. 1 of Ed Lyon's December 1993 MAARC 
Newsletter article. Frequency was stable, thanks to 

the massive mechanical construction of the Lecher 
lines forming the tank circuit. Pulse rate was 
similarly reliable with the use of large grid 

'"The International Race for Radar," a series by Ed Lyon, which appeared in the MAARC Newsletter (forerunner to 
Radio Age), in December 1992, and in alternate months until April 1994. 
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ABOUT RADIO AGE: Radio Age became the monthly 
newsletter of the Mid-Atlantic Antique Radio Club effective June 
1994. (Prior to that date, the MAARC Newsletter and Radio Age 

were separate publications.) Subscription to Radio Age begins 
with the next available issue after the membership application and 
dues are received. Dues are $20 in the U.S., Canada, and Mexico, 
and $35 per year elsewhere. (U.S. funds, please.) Two- and three-
year memberships are available as noted on the application and 
renewal forms. Life memberships are also available; contact the 
Membership Chair. All checks should be made payable to 

MAARC and addressed to the Membership Chair. Back issues 
of the MAARC Newsletter from Vol. 1, No. 1 (August 1984) and 
most issues of Radio Age from Vol. 1, No. I (Oct. 1975) are 
available for $2.00 per issue postpaid from Barry Zimmerman at 
the address in the left column. 

Entire contents of this newsletter copyright 01996, Mid-Atlantic 
Antique Radio Club, unless specifically marked otherwise on each 
article. Generally, all articles in Radio Age may be reprinted by 
other publications provided specific permission is first obtained 
from a Radio Age editor, and full credit is given to Radio Age and 
to the author of the article. 

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

submission to one of the co-editors shown at the left and be sure 
to include your name, address, and phone number. 

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

Editor this issue: Ed Lyon 
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resistances and capacitors. Ekco used to "squeg" 
the grids by returning them to B+, as was done in 
superregenerative receivers of the day. Power 
came from the aircraft 28-volt dc system via a 
rotary inverter, which produced the British 230 

volts ac, but at 1380 Hz. 

This high power-line frequency permitted 

a great savings in transformer weight, but the 
mechanical scream that emanated from the 
inverters was a banshee wail in the extreme. The 
Yagi two-bay antennas on each side of the aircraft 
were fed alternately using a relaxation oscillator 

that switched the transmitter power from one 
antenna to the other, using a quarter-wave stub, so 

that the "non-working" antenna presented a very 
high impedance load to the transmitter. The 

indicator unit was straightforward, with its eight-
inch CRT divided down the center for port and 

starboard displays. For this unit and the receiver, 
Ekco used their own tube series with a large loctal-
style base and very delicate construction. Even in 
prewar domestic radios these Ekco tubes were very 

sensitive to vibration. If you were careless and 
bumped the set on the bench, there would usually 
be two tubes that had collapsed internally. So in 
this radar application, make that a heavy landing, 
and  ! This was perhaps their most troublesome 

problem. 

Apart from ignition and generator control 
box interference from each engine, the sets did 
perform. I cannot be too critical, because they 
saved many VIP lives, including my own. One 
very wet Saturday afternoon we left Nausori, in 
Fiji, for Tonga. The weather was foul and the 
turbulence soon had our navigator on the bunk in 
the aft compartment, green around the gills, but 
before he departed our company he set out a track 

and some estimated times of arrival (ETAs) that 

should fit if the weather remained the same. When 
we were within fifteen minutes of a projected sight 

of our destination, we took the rubber cone (glare-
shield) off the indicator so that more than one set 
of eyes could keep a close watch on the radar, with 

the brightness turned all the way up. We were 

about ten minutes beyond our ETA without seeing 

anything but noise. 

The island's highest points were but fifteen 
feet above sea level, and we were all quite white-

knuckled about the situation, when suddenly a 
shout rang out, "I saw something!" This was 
followed by another yell. Waiting two carefully 

measured minutes, and then making a sharp 180-
degree turn, there must have been a chorus of yells 
that drowned out the inverter scream, when a sharp 
image flashed out of the CRT snow for less than a 
second on the starboard side. It was another five 

minutes after making a tight 90-degree turn to the 
right that we saw a broader image on both sides of 
the Hudson. 

After getting the island into view, it took 

another twenty minutes to locate the grass runway. 
The aquaplaning ride down the completely sodden 
grass strip was almost fun after that radar search. 

We had another Ekco installation at 

Auckland already mounted on a steel table. If a 
Japanese sub or plane was sighted near the coast, 
the forerunner of today's Air New Zealand, 

Tasman Airways, made one of their Short Empire-
class flying boats available on short notice, and the 

table was hoisted aboard and set up in the 

mailroom, right aft. Immediately above, a lazy-H 
antenna was set up on prearranged fittings on the 

main stabilizer and a short mast a little forward. I 
cannot remember this old set, another 220-MHz 
VHF ASV type, ever seeing anything, but the 
newspapers reported that RNZAF surveillance was 

being carried out by modern radar and that made 
everyone feel secure. 

Oh, the radio on the Hudsons: Aunty Mary 

failed to have their valves and catswhiskers 

installed, after a long battle about doing so. 
Instead we enjoyed the best of Bendix, ten-

channel, 100-watt, plate-modulated transmitter, 16-
tube compass receiver, and even a five-watt 

intercom amplifier that everyone could hear, 
irrespective of what was going on outside. 

§§§§ 
Want to be an Officer/Director of MAARC, the Second-Largest 

Radio Collector's Club in the World? See Next Page. 
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COMMENTS ON NEW TUBES FROM EUROPE 
by C. Orval Parker 

I found the article in regard to the manufacturer 

of new tubes in Czechoslovakia (Radio Age, July 

1994, p. 10) very interesting, but the part that 
stirred my memory was the availability of replica 
Western Electric type 300B tubes. My experience 
of using the type 300 tube in an amplifier in 1939 

came back to me with great clarity. 

One of my customers who was a Bell employee 
was also involved in an evangelical operation, and 

I had repaired a public address amplifier, or rather 
improved it for him. He became determined to 

have a new and better (higher power) public 
address system and I became involved in putting 

the amplifier together. I had proposed using 
paralleled push-pull 2A3s for the output and was 

well along in construction when he showed up with 
a pair of Western Electric 300s — I don't recall 
whether they were 300As or 300Bs. Until just 
prior to that time, Western Electric and Bell had 

only traded tube-for-tube for system replacement. 
But then Bell employees were permitted to acquire 
WE tubes for personal use. Also, as a result of 
this increased availability, technical material had 
been published on the use of Western Electric 

tubes. In addition to their use in audio systems, 

these tubes also found application in regulated 

power supplies. 

The proposed amplifier was portable and used 
four Jensen auditorium speakers in portable baffle 
cases. I made the necessary alterations to the 
amplifier to use the 300s. Even with driving four 
large speakers like that setup , the available output 
and fidelity far exceeded any PA system that was 
normal for that period. It was a total success. 
Thus, my only involvement with WE tubes was of 
great satisfaction to me and my customer. 

It's good that this new tube manufacturing 
operation is coming on line. In view of the present 

scarcity of type 45 tubes, I would urge the new 
company to consider manufacturing replicas of this 
popular tube as well. There are also some other 
increasingly scarce types to be considered for an 
infusion of a few thousand or so. We must hope 
that this project keeps going. The hobby needs it! 

DODO 

MAARC Elections are Just Around the Corner 

Steve Snyderman Heads Nomination Committee 

The Mid-Atlantic Antique Radio Club 

will be electing a slate of officers and directors 
in September 1996, in accordance with the club 

by-laws. Steve Snyderman has agreed to head a 
nominating committee to canvass the club 

membership for people willing and able to carry 
out the duties and assignments of the positions 

to be voted on by the general membership in 
September. Anyone wishing to run for the 

offices of President, Vice President, Treasurer, 

or any of the 12 Directors' positions should 

contact Steve, who will explain the duties of the 
offices and who will be happy to accept names 

for the ballot. 

In the August issue of Radio Age, there 

will be a tear-out special page which will serve 

as ballot and voting guide for the members. 
Ballots must be mailed in to the Election 
Chairperson by September 10, 1996. This page 
will be preaddressed for your convenience. 

Here's your chance to get in there and 

influence the general direction of the club's 

progress as we creep up on the 21st century. 

Want to see more radio repair activities? More 

radio history? More radio manufacturers' and 

pioneers' life stories? More classified ads? 
More flea markets and auctions? Bigger meets 
(or smaller ones)? More active library? 

Different presentations at the meetings? Meet 
elsewhere? More often? Less often? Get in 

there and volunteer -- and VOTE! 

§§§§ 
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FOR THE RECORD 
by Jon Cohen, Brian Belanger, Pat Linfield, and Barry Zimmerman 

The June meeting of the Mid-Atlantic Antique Radio Club was our spectacular Radioactivity - 96 meet. 

MAARC's Radioactivity - 96 was held the 13th through the 15th of June at the Holiday Inn at 
Timonium, MD. Contrary to the weather predictions, no rain interrupted the 2-acre flea market activities. 

More than 200 collectors from across the East Coast (and a few from afar, too) joined to renew 
friendships, buy and sell radios, show off their best stuff, and otherwise celebrate our common addiction. 

The old equipment contest was small, but select. Highlights included a rare military version of the 
Zenith Trans-Oceanic in mint condition and the full line of exquisitely restored Western Electric cone 

speakers, including the 36-inch behemoth. A special attraction was a well-restored Zenith Stratosphere 

console. 

Four formal seminars were held. Ed Lyon gave a talk on Thursday evening on the decade of radio 

following WWII, in which he described the impact of postwar financial realities and the advent of the 

transistor, and, of course, the rise of television as a form of prime entertainment. On Friday, Jon Cohen 
presented a talk on horn speaker collecting, illustrated by about 70 slides showing speakers in his 
collection. Jon discussed the workings of the various types of horn speakers, and explained why some are 
rare (at least in working condition). He warned the would-be collector about missing components, how to 
test speakers in the flea market, and what to look for in collecting them. The radio collector "widows" 

(and widowers, too) were treated to a special arrangement of sewing examples by Millie Lyon and Gwen 
Hartong. They had everything from purses to dresses to wall hangings, and they explained how the 

various pieces were made. This seminar also featured a talk on how the various types of sewing machines 

work, and how to select one. 

On Saturday, while auction items were being checked in, there was another seminar, this one on 

restoration of radios, both electronically and cabinet-wise. Ed Lyon went through the basics of electronic 
restoration, stressing safety, both during the restoration and for the user, while Joe Greenbaum reviewed 

his methods for cabinet repair and refinishing. He responded to numerous questions about lacquers, 

shellacs, glues, veneering, and blemish repairs. For those who were very interested, he introduced 
attendees to his professional seminar series which he conducts at his shop. 

Friday evening was spent by about 40 of the more fortunate meet attendees at the Awards Banquet. 
The food was exceptionally good, and the conversation delightful. Following the meal, six MAARC 

members were recognized for their exceptional service to the club and its members, the presentation 
given by Steve Snyderman. Ed Lyon then narrated the story of Washington's own Joy Boys, Willard 

Scott and Ed Walker, highlighting the story with segments of tape recordings of the Joy Boys' programs, 
which aired on WWDC and WRC for many years in the 1960s and early 1970s. Throughout the evening, 

door prizes were given away, including several transistor radios, a Miraco (Midwest Radio Co.) early 

one-dialer, and a restored WLS (Sears, Roebuck) three-dialer, with its horn speaker. 

Radioactivity - 96, though mighty warm outdoors, was a complete success, both financially and as a 

gathering to further our hobby. Some of us now have smaller bank accounts, but we're all looking 
forward to next year's event. Special thanks go to Mike Kendall, who managed the event, Pat Linfield, 

for handling all financial aspects, Steve Snyderman for handling preregistration and awards, Frank 
Lipieko and his crew for their flea market police work, Brian Belanger and his registration desk crew, and 
the seminar presenters Jon Cohen, Millie Lyon, Gwen Hartong, Joe Greenbaum, and Ed Lyon. And, of 

course, special thanks are owed all you members who came to the meet. See you next year! 

§§§§ 
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Tur riT 'A 'OrlIC.5 - 
by 

Alan Douglas 

7g xi -50r3 

[This series started out as a three-part article on selecting and using tube testers. As Alan wrote 
the "final" part (3), he found much more to write about. This is part 5. Ed.] 

Calibration Cells for Hickok Card-

matic Tube Testers - 

Hickok Cardmatic owners (they're easy to spot 
-- one arm will be longer than the other) may 

be interested in details of the calibration cell 
supplied with the military models USM-118-X. 

The original cell contained a mercury battery, 
undoubtedly dead as the proverbial doornail; it 

was superseded by a zener cell, while punch cards 

1B, 1C, and ID replaced the original card 1. Card 
1B is the instruction card, IC checks the meter 
current in microamperes, and ID checks the meter 

voltage in millivolts (or, in effect, meter 
resistance). 

The meter is 100 microamps full scale, and the 

cell typically supplies 50 microamps, for a half-
scale checkpoint. There is no adjustment provided. 

The meter has an adjustable series resistor to 

bring its total up to 250 ohms, which translates to a 

voltage of 25 mV. The cell typically supplies 12.5 
mV into a 250-ohm load, for a half-scale reading; 
the precise reading is marked on the cell. 

On the octal plug of the calibration cell, pin 1 is 
common, pin 8 is the B+ feed, pin 7 is the millivolt 

output, and pin 6 is the microamp output. External 

meters can be attached at these pins to verify the 

outputs, if you have a questionable cell. You can 
also make your own cell, with any resistance 
values you like, and any zener voltage, if you have 
an accurate meter to calibrate it. 

Pins 2, 3, 4, and 5 are for setting the leakage 
limits, using punch cards 2 through 5. 

The zener cell and associated cards were 
intended for military models USM-118-A and -B, 
and the civilian version 1234, but they will work in 

the commercial models 123 and 1230. It's hardly 
worth the bother, however, since the meter isn't 

likely to change its sensitivity overnight, and even 

if it did, there's nothing you can do about it. 
Neither is the leakage setting very critical. 

The 123-A, -B, -R, and 1230 models came with a 
set of cards 1, 2, 3, 4, 5, 6, and 7 for setting the 

corresponding pots that adjust the various 
regulated voltages; these are more likely to need 

monitoring than any of the calibration cell 
parameters. What is particularly likely to change 
is the 222-mV ac grid signal which is derived from 

a transformer winding and a bridge circuit with a 
pair of #47 lamps, and a rather touchy wirewound 
pot. The lamps appear to be soldered in their 

sockets, but the tips are not, and the cheap riveted 
contacts don't help any. Removing the lamps from 

the sockets and soldering them directly in the 
circuit will improve the stability, as will the 
addition of a resistor network around pot # 10 to 
reduce its range. Pot # 10 sets the 222-mV output 
level; pot #5 is adjusted for constant output with 

varying line voltage. The lamps should be barely 
glowing, at the same brightness, if all is well. 

The Cardmatic and its derivatives are marvelous 

machines when they're working, with clean 
switches and unworn socket contacts. 
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Original Hickok calibration cell and two homebrews for the Cardmatic 
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Resistance-Type Power Line Cords 

What to do About Them 
by Ed Lyon 

1Kadios of the 1930s often employed tubes with 
J  th 

series-connected heaters and no power 

transformer. This reduced the cost, weight, and 
bulk of the set considerably, but it caused 

problems. One was the problem of matching the 
power line voltage to the total series-connected 

voltage requirement of the tube heaters. A full line 
of 6.3-volt tubes, drawing 300 mA for their 
heaters, had been developed, matching automobile 

battery requirements nicely, and to round out the 

tube complement available, a 25-volt power 
rectifier and a 25-volt audio power output tube 
came out, the 25Z5 and the 43, respectively. 

Series-connecting a full set of tubes in a 
period superhet radio then went something like 
this: The heterodyne converter was a 6A7, the IF 
amplifier was a 78 or 6D6, the detector/audio 

amplifier was a 75, and the power tube was a 43. 
There was the 25Z5, of course, for the power 
supply. Adding the heater requirements up, we get 

about 69 volts. The power lines of the day were 
rated at 110 volts, leaving 41 volts to be gotten rid 
of. Adding a pilot lamp in the series string reduced 
this excess to 35 volts. At 300 mA current flow, 
this called for a resistance to be added in series of 

about 137 ohms, if no pilot lamp is used, or 120 
ohms if there is a pilot lamp. 

So far, so good, but the power dissipated in 
these resistances was over 12 watts (no pilot) or 10 
watts (with pilot). The radio designers quickly had 
two solutions. First was the dreaded ballast "tube," 
a black tube- like plug-in affair that had the needed 
resistance wire strung inside. Talk about HOT! 

Big problem was that the heat was still being 
dissipated inside the radio cabinet, which was 

already quite warm because of the 43 and 25Z5 

tubes. The second solution was the resistance 

power line cord, a special power line having a third 
wire in it, and this wire was made of high-
resistance metal (like Nichrome) and was insulated 

with asbestos. With the six-foot cord strung out 
across the floor, it dissipated the 10-12 watts, all 
right, but at only about 2 watts per foot of cord, 

spreading the heat around to keep the temperature 

down. 

If the user bunched the cord up in a ball, or 
if it got crammed between the dresser and the wall 
-- well then, there was considerable heat build-up. 

Today, these cords are all suspect. If they are not 
crisp and stiffened from all those years of heat, 
they are on the brink of failing, anyway, just due to 

age. Besides, the modern power line voltage of 
120 volts works them about 10 percent harder than 

originally, so that they are even less likely to 
survive much use. 

You repairers of today can resort to power 

resistors to replace these cords, then use a regular 
two-wire power line, but the heat generated in the 
power resistor is still a problem. It is not good for 

the rest of the radio. 

A fix which became available about 30 
years ago, when silicon power diodes came out, is 
shown in Fig. 1 . Here, the addition of a silicon 

diode, like a 1N4005, 1N4006, or 1N4007, rectifies 
the power line voltage before it is presented to the 
tube heaters series string. This removes the power 
half the time (every other half-cycle), and reduces 
the size and dissipation of the resistor needed to 

finish the job of lowering the power line voltage to 
match the heater requirements. 

The following table gives the sizes and 

recommended dissipation ratings of the resistances 
needed to replace resistance power lines, and 

ballasts, when wired according to Fig. 1. Note in 

this figure that we have added a 6-volt zener diode 
across the pilot lamp, to prolong its life. When 

tubes are cold, their heaters have relatively low 

resistance values, and the starting surge of current, 

when the set is first switched on, can pop the 

average pilot lamp, unless it is bridged with a 
resistor or zener diode. The zener diode should be 
rated at 2 watts, just in case the pilot lamp fails. 

Still another way to replace the power line 
resistor or the ballast tube is to resort to full solid-

state know-how. Here we are referring to the use 
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of silicon-controlled rectifiers or triacs. One of the 
least expensive ways of obtaining good 

controllable triacs is to buy in- line lamp dimmers 
at the local hardware store. These are little plastic 
switch-like things that go in the power line of a 
table lamp, to allow full dimming capability. They 

often sell for about $4.00, and they can be 
disassembled and mounted in a little can on the 
radio chassis. When replacing ballast tubes, I often 
mount the triac circuit board in a shielded can with 

a plug on the bottom which matches the ballast 

being replaced. The dimmers work well; all you 
have to do is slowly turn up their control 

potentiometer until the radio tubes are getting the 
right voltage. If you have an oscilloscope, you can 

get it exactly right, by shooting for the proper peak 
ac voltage on the tube string. This will be about 
1.5 times the rated voltage on the string. Thus, for 
the 69-volt string mentioned earlier, the scope 

reading should be about 100 volts, peak. 

Type of radio Resistor needed (R in Fig.!) 

Type I (4-tube TRF, no pilot [e.g., 43, 25Z5, 6D6, 6C6] 75 ohms, 7 watts (use 10 w) 

Type II (4-tube + pilot [e.g., 43, 25Z5, 78, 77, #44 lamp]) 55 ohms, 5 watts (use 10 w) 

Type III ( 5-tube set, no pilot [e.g., 43, 25Z5, 78, 75, 6A7]) 55 ohms, 5 watts (use 10 w) 

Type IV (5-tube set + pilot [e.g., 43, 25Z5, 78, 75, 6A7, #44]) 35 ohms, 3 watts (use 10 w) 

Figure 1. Schematic of original resistance line cord, replaced with diode and resistor. 
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Send in your answers to the questions in our Radio Quiz. We'll publish the best ones. Be sure to 

label them "Quiz - 5" answers. Mail entries to: Ed Lyon, 11301 Woodland Way, Myersville, MD 21773. 

1. A letter from a reader asks: "Say, Ed, you live out in the country; do you hear the regular; once-per-
second clicks on your AM radio that I hear when I visit my parent's Wisconsin farm each summer? It is 
annoying, and I remember hearing it every day that I'm there, every year for the past 25 years. What is it, 
some kind of time signal?" I do hear it, especially when not tuned into a local station. Readers, how 
about an answer? 

2. How can you tell if a radio cabinet of the 1920s was originally finished in shellac or lacquer? 

3. Were all of the RCA catacomb-constructed radio chassis superhets? And which ones used the second-
harmonic of the local oscillator in their heterodyne circuit? 

4. What is a good repotting compound to use when re-stuffing new capacitors into those old Philco 
"boat" Bakelite units? 

MAARC YOUR CALENDAR 
A refrigerator-marking guide for radio enthusiasts 

Sun., July 14 North Hills ARC hamfest, near Pittsburgh, PA. 

Sun., July 21 MAARC meeting at the Seventh Day Adventist Church gym, 
Burtonsville, MD (see page 2 for map). 

Sun., July 28 BRATS hamfest at Timonium Fairgrounds, MD. 

Sat., Aug. 3 IHRS Summer meet at Forest Park, just north of Noblesville, IN. 

Sun., Aug. 4 Winchester Hamfest at Berryville, VA. 

Sun., Aug. 18 MAARC meeting at the Seventh Day Adventist Church gym, 
Burtonsville, MD (see page 2 for map). 

Wed.-Sat., Sept. 4-7 AWA annual Conference, Rochester, NY, Henrietta Thruway Marriott. 

Sun., Sept. 8 FARfest, a big hamfest at Howard County Fairgrounds, MD. 

Sun., Sept. 8 Butler County Amateur Radio Ass'n. hamfest, Butler, PA. 

Sun., Sept. 15 MAARC meeting at the Seventh Day Adventist Church gym, 

Burtonsville, MD (see page 2 for map). 

Sun., Oct. 13 MAARC meet and picnic (tentative date). Watch this space for a full 

agenda next month. 
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The FeeciLlback 
Circuit 

Radio Age Readers Write Back 

A letter poured in the other day from MAARC's 
enormous mailbag. We aren't sure whether it was 

caught in a time warp, or if the writer had 
occasion to refer to one of our old, old issues, and 
found something to write about: 

Editor: 

This must be the tardiest letter to the editor in a 
long time! 

In a 1988 "Tube Talk" article' Ted Hannah 
stated that "In all about a dozen Nuvistor types 
were introduced over the next few years, all but 
one of them triodes." I have recently done some 
checking on Nuvistors for a construction project 
(using a Nuvistor tetrode as a regenerative 
detector), and found the following in my RCA HB-
3 handbook: 

Type 

6C W4 
6DS4 

Description 

High-Mu Triode 

High-Mu Triode (extended 
cutoff) 

7586 Medium-Mu Triode 

7587 Sharp-Cutoff Tetrode 
8056 Medium-Mu Triode 

8058 High-Mu Triode 
8203 Power Triode 

8380 Power Tetrode 
8382 Power Triode 
8393 Medium-Mu Triode 
8441 High-Mu Triode 

8456 Medium-Mu Triode 

Ted was right on the money as far as the dozen 
types goes, but missed the 8380 tetrode, designed 

for RF oscillator/frequency doubler service in 
expendable sonobuoys. Do any Radio Age readers 

know of other types? 

Gordon Symonds 
Ottawa, Ont. 

11 June 1996 

Hannah, Ted, "The Swan Song of the Vacuum Tube," 
MAARC Newsletter, May 1988. 
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RADIO QUIZ RESPONSES 

Arranged and edited by Ed Lyon 

In response to Radio Quiz - 4 in our May 
issue, we received many answers to some 
questions, and very few answers to others: 

On the question about W- versus K-callsigns in 
U.S. broadcasting, many readers insisted it had to 
do with the Mississippi River, despite the strong 
hint to the contrary in the question. Alan Douglas 
looked it up in the 1916 Callbook, and got it right. 
Three- letter K-calls were assigned to ships in the 
Atlantic, from about 1912. Three- letter W-calls 

went to Pacific ships. The canal was not yet 
finished, so these ships rarely mixed, and when it 
was completed, ships still generally stayed in their 
own hemispheres. To differentiate these ship calls 

from those of land stations, the latter were given 
the opposite callsigns: those near the Atlantic, 

Great Lakes, and Gulf of Mexico got 3- letter W-
calls, while those on the Pacifie coast got K-calls. 
Much later the Mississippi River became the 
unofficial separator. 

There were exceptions to these rules, as 
well. Some were due to Army use of some W-calls, 
and foreign use of a block of K-calls. 

And Alan also got the second question, 

about the first Washington, DC, television 

broadcast station. It was Jenkins, broadcasting 
from NRL's station NOF, starting about 1925. 

Doug Houston got the question about the 
car radio without a B+ supply right. There were 
"hybrid" car radios, with 12-volt (heater and B+) 

tubes, between 1958 and 1962. An amazingly 
large line of special low-B+ tubes came out for 
them. Many of these tubes had extra inner grids 

used as accelerators (to persuade some electrons 
out of the cathode). These were arguably the worst 

radios ever made for cars. By 1962, the first all-

transistor car radios were being produced, and 
these hybrids quickly disappeared. Doug adds that 

the Cadillac Eldorado Brougham of 1957 had an 
all-transistor Delco radio, though. GM paid scant 
attention to the high cost of it -- this $ 10,000 car 

cost GM $ 13,000 to build. 

§§§§ 
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1. A DRIVE BELT SOLUTION 

by Bob Haworth 

How many radios have you attempted to restore 

lately where drive belts were missing, stretched, or 
broken — resulting in a mad scramble for a 
replacement or substitute? NOS replacements are 
tough to find for a 60-year old radio, and 
alternative solutions often lack permanency. 

When faced with this problem on an Ingraham-
cased Emerson lately, 1 set my brain cells to work. 
I toured my local pharmacy — hoping for that 
flash of insight that solves problems. I believe I 

found one, or at least it took my Emerson off the 
disabled list. I thought it might be of interest to 

Radio Age readers. Here's the technique: 

I. Get some cloth-based adhesive tape at the 

pharmacy. I used a 3M product called First Aid 
Cloth Durapore Tape. It has minimal stretch when 
configured as below. I am sure other manufacturers 

make products similar to the 3M tape. 

2. Determine the length of the belt you need. If 
the belt is missing, wrap a piece of non-stretch 

cord, e.g., nylon lacing cord, around the pulleys, 
and determine the length. If you have the old belt 

and it is stretched, try to estimate how great the 
stretch is so you can make the new belt that much 

shorter. If you have a broken belt, try to piece it 

together to determine the required size. 

3. Now, for the hardest part. Search your kitchen, 
pantry, garage, basement, or wherever, to find a 

cylindrical-shaped object with a diameter equal to 
or slightly less than the size of the belt determined 

in the previous step. Find something without a lip 
on the end (like most soup cans), since the new belt 

must easily slip off the end of the form. Jelly jars 

may be a good bet. If the diameter is smaller than 
the desired belt size, wrap a few layers of paper 
masking tape around the item until the diameter is 

just right. (That may even allow you to use a can 

with a lip.) 

4. Wrap three or four layers of the surgical tape 
around the form upside down, that is, with the 

sticky side of the tape out. This is a little tricky for 

the first turn, but simple on subsequent turns. 
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5. Then wrap two or three layers of tape in the 
normal manner over the tape wrapped in the 

previous step. I wind these turns in the opposite 
direction to that of step four. (It probably doesn't 

matter which direction of wrap you use, but it 
gives me a warmer feeling.) 

6. Slide or work slowly the tape off the form, and 

press firmly with your fingers to "set" the tape. 
7. To cut the belt to the proper width, I clamp a 2-
3" piece of hardwood to the workbench, leaving 4-

5" exposed. I slip the belt over the board and cut it 

to the desired width with an Exacto knife and 
straightedge, rotating the belt as I cut. 

With luck, you now have a drive belt that will 

bring that tuning dial back to life. My experience 
with this method is limited to three radios over a 
period of two months, but (with fingers crossed), 

so far, no slip. 

I contacted 3M to inquire about whether their 
tape might stretch over a long period of time. 
Unfortunately their test methods focus on breaking 

strength, so they had no data available on long 

term stretch under tension. They were, however, 
helpful, and suggested I consider a fiberglass 
reinforced tape used in electrical conduits, their 
type 361. They thought it might be even better 
than the Duropore type. At a later date I intend to 

try the type 361. Perhaps one of our Radio Age 
readers will have an opportunity to try it before I 
do and report on whether it works. 

[Bob's suggestion is one I have not heard 

before, and sounds as though it works well. Some 

radio restorers have also had some luck using 0-

rings for drive belt replacements. The large 
diameter ones needed for radios are seldom avail-

able in hardware stores, but industrial equipment 

supply houses that sell parts for machinery or 
laboratory equipment often stock 0-rings in dia-
meters ranging from 1 inch to a foot, and in vari-
ous thicknesses. With luck you can find one that is 

just the right size. Brian, Editor] 
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2. CHASSIS LEAKAGE 
by Ray Larson 

This item is in response to Stephen Kalista's 

article "Beware the Silvertone 4500," which 
appeared in the July 1994 Radio Age (p. 7), in 
which Stephen warns about the chassis connection 

to the line resulting from the use of an 

autotransformer rather than a power transformer. 
Almost any ac set can potentially have a shock 

hazard for several reasons. 

First, an ac set can have a paper bypass 

capacitor from line to chassis. These often become 
leaky and sometimes short. Even if the original 
capacitor in the set you are restoring appears to be 

OK, it is a good idea to replace it with a modern 
one with a voltage rating of 400 volts, or even 

better, 600 volts. The danger of having the old one 
fail is simply too great to take a chance. 

Second, electrical leakage sometimes develops 

between the transformer primary and the core. 
This occurs because of gradual deterioration of the 

insulation, particularly likely if the chassis has 

been stored in a damp location for many years. 

The transformer core is usually connected to the 
chassis through the shell of the transformer. 

One way to tell if your chassis is not a neutral 

part of the set is to make a tester consisting of a 

lamp socket with a light bulb of about 25 watts or 
smaller. Connect one lead to a good known 

ground. Touch the other lead to the chassis while 
the set is plugged in. If the bulb does not light, the 

chassis may be OK. Switch the receiver plug in 
the socket and repeat the test. Even if the bulb 
does not glow, you may notice a small spark when 
you make or break the connection to the chassis. If 
so, it indicates leakage. You can also check for ac 

voltage between chassis and ground with a 
multimeter. Or, you can check the resistance 

between chassis and primary winding with an 
ohmmeter, although that can be dangerous if you 
have not unplugged the radio first, because if your 
set does happen to be one like the Silvertone 4500 

that has 120 volts ac between chassis and ground, 
you could burn out your ohmmeter. 

3. ISOLATION TRANSFORMERS 
by Ed Lyon 

Isolation transformers are essential components 

in your test equipment inventory, if you service old 
radios or television sets. These are 1-to- 1 

transformers which take in 120 volts ac from the 
power line and deliver 120 volts ac to a convenient 
socket into which the radio to be serviced is 

plugged. The purpose is isolation of the radio 
under service from the power line system and its 

ground connection. 

The reason for this isolation is to keep the 

radio's chassis and internal voltage supply 

connections from being connected to the power 
line system, so that they may be touched safely by 

the hands or connected safely to test equipment. 

These transformers are available as old stock in 
various power ratings from 35 watts to 500 watts, 

the latter being huge and heavy. They are also 

available new from antique radio parts houses, but 

they are expensive. Many of today's radio 
servicemen (and women) have had to fashion their 

own isolation transformers out of surplus trans-
formers found at hamfests and flea markets. One 

suggestion at the restoration seminar at Radio-

activity - 96 was to use two identical high-powered 
filament transformers, connected back-to-back. A 

tip is to select relatively high voltage filament 
transformers, like 12-volt or 24-volt units, rather 
than 6-volt transformers. This keeps the filament 

winding from having to carry large currents. A 50-
watt isolation transformer design would require the 

use of 15-ampere 6-volt transformers. 

Another tip: do not provide a duplex convenience 

socket as the isolation transformer output, as it is 

too tempting to plug two radios or devices into it, 
with dangerous consequences - no isolation be-

tween them. 
amp 
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Radio Age ads, limited to 100 words or fewer, are 

free to MAARC members, but, please, not more than 

one ad per member per month. All ads subject to 

editing, and ads will not be repeated unless re-sub-

mitted. Send ads to any editor listed on masthead 
on page 2. Deadline for all ads for any issue is 10th 
of the previous month (in editor's hands). No tele-

phone ads, please 

The Browning-Drake Five 

For Sale: Wind-up Columbia 

Grafonola console, 42" high, great 

shape, $375; Symphonic stereo 
console, AM/FM/all records, mint 
cond., $20; call Gene, Arlington, 
VA, 703-522-4584. 

Services Offered: 
Professional radio refinishing using 

hand-rubbed, sprayed lacquer 
finishes, from clean-up/touch-up to 

full refinishing; veneer repairs and 
complete reveneering; table tops to 
consoles; we also restore clocks, 
phonos, and TV cabinets; prompt, 
reliable, friendly service; UPS, RPS, 
FEDEX, USPS, in-person deliveries 
accepted. Joe Greenbaum, 
Greenbaum Radio Refinishing, 
1301 S. Baylis St., Baltimore, MD 

21224; (410) 276-4420; (leave 
message if no answer). 

For Sale: Following American CD-
mark, working transistor radios: 
GE P-850-B, $60; GE P-820-A, 
pretty, $200; Motorola X-47-B, 

blue, $40; GE P-910-C, turquoise, 
$75; GE P-8511, w/ jewelry box and 
manual, $ 150; Silvertone 3208, 
worn silver, $50; GE P-905-A, mint, 

$75; Motorola X-34-B, turquoise, 
tiny, mint, $ 100; GE 946-B, 6-

transistor, $50; Westinghouse 655-

P5, 5-transistor, $75; GE P-776-B, 

early transistors, $ 100; Bulova 640, 

lovely gold scroll grille, $300; 
Philco T-800-126, "Transistor 800," 
turquoise, Philco transistors, $ 100; 
Arvin 6IR58, early transistors, $60. 
Chuck Bray, 1322 Ivy Road, 
Bremerton, WA 98310; (360) 373-

1013. 

For Sale: RCA Model WO-91 

oscilloscope, exc. cond., complete 
w/ leads and manual, $65; RCA 
Model WR-39C TV calibrator, 
leads, but no manual, $35; Heathkit 
Model IT- 12 signal tracer, leads, no 
manual, $30; Heathkit Model DR-1 
wooden decade resistance box, $20; 
Heathkit Model SG-8 signal 
generator, works, no «leads, no man-
ual, $20; Superior Instruments 
Model TV50-A "Signal Geno-
meter," NIB, w/ leads and manual, 
100 kHz-60 MHz, $55; Heathkit 

Model CS-1 condenser substitution 
box, $ 15; Eico Model 625 tube 
tester, checks 4- and 5-pin and 
octals, etc., $35; five issues of 1955 
Technician Circuit Digest magazine, 
all for $ 10; book: Practical Radio 

Servicing, (Marcus and Levy), $ 10; 
all plus UPS. Stephen L. Bonino, 
107 Georgetown Road., Glass-
boro, NJ 08028; (609) 881-0244. 

Message: E.H. Scott chrome 
chassis was for sale at Spring Fever 
meet in Washington, PA. I have 
been trying to track down the seller 
- please give me a call (collect OK), 
or write; Thanks. Joe Koester, 7111 

Misty Brook, San Antonio, TX 
78250-3498; (210) 522-1662. 

Wanted: Paragon RA10, Majestic 

131 chassis and speaker. Al Webb, 

8230 South Linder Avenue, Bur-
bank, IL 60459; (708) 425-7153. 

For Sale: Crystal radio kits: Kit # 1 
comes complete with 5-3/4" X 9" 
face panel, base board, 2 var. caps, 
SP9T rotary sw., prewound coil, 
1N34 diode, earphones, and the 

many parts for an old style radio, 
$29.50; kit #2 same, except I var. 
cap, no rotary switch, single phone, 

$22.50. Carl & Grace Ent, 5636 
Romeyn, Detroit, MI 48209. 

Wanted: Original gold-colored tube 
shield for AK 145; tube shields for 

Zenith 6S229, Goat shields with 
spring ring, 4" tall; 6F6G NOS 
tubes; K55C ballast; Eico 615 
adapter for 667 tube tester; RCA 
T10-1 and Zenith 7S28 tombstones 
in complete restorable (or restored) 
cond. John Pelham, 1185 Bend 
Creek Trail, Suwanee, GA 30174; 
(770) 476-0473. 
John_Pelham@msn.com 

For Sale: Not exactly wireless 
telegraphy! Two telegraphy relays 
in superb museum-artifact 
condition; AT&T No. 22A relay and 
No. 31A polarized relay having 
adjustments for all sensitivity and 
bias levels; asking $ 175 for the pair, 
plus shipping. Send me LSASE for 

photo. 

Leland Anderson, 2525 S. Meade 

St., Denver, CO 80219; 

leland@csn.net. 

Wanted: Detector coil, part # 32-
1063 for Philco Model 89, Rider 
page 7-79. Dr. Philip L. Vance, 10 
Conewango Ave., Warren, PA 
16365. 
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For Sale: Hickok VTVM, Model 
110B, ac-dc seven ranges, 2.5 to 

10,000 volts; $25 plus UPS, 
Polaroid, $ 1.00. George Greenberg 

KD4OBV, 1701 Andros Isle K-2, 

Coconut Creek, FL 33066; (305) 
971-9053. 

Wanted: I need several 2-volt 

vibrators, such as (but not limited to) 
Radiart 5408, input 2 volts, in square 
can, new or used but good. J. C. 

Newton, 1952 E. Fork Road, 
Williams, OR 97544; (541) 846-
6647 after 10 a.m. 

Sale, by non-member: RCA 
Radiola Model 41 console ( 1928); 

highboy cabinet, with doors, in good 
condition; with tubes but elec. 

condition unknown; knobs missing; 

best offer. John Pinti, (410) 268-
5906 (Annapolis area). 

For Sale: Hitachi dual-trace V202F 
scope, excellent cond., $245; 

Assorted tube testers, $65 and up; 
Bakelite table radios, $ 19 each; 
Sams Photofacts (quantity sales 
only), magazines, and books, books, 
books, send LSASE for free sale list; 
beautiful outdoor RCA color TV 

sign, illuminated, picture available 
for $ 1.00 ea. 

Maurer TV, 29 South 4th St., 
Lebanon, PA 17042; (717) 272-
2481. 

Sale: Many of your favorite old 

time radio shows are available on 

tape cassettes. You select the shows 
you want and purchase them by the 
hour. Fast, friendly service. Send 

for our catalog listing over 5,400 

shows arranged by category and title. 
Only $2.00 (P&H). Send request to: 

Erstwhile Radio, PO Box 2284, 

Peabody, MA 01960. 

Services Offered: Professional 
repairs for all antique table radios, 
consoles, cathedrals, tombstones, 

battery sets, comm receivers, amp-

lifiers, and auto radios • Complete 
overhauls • Lacquer-sprayed, hand-

rubbed cabinet refinishing • Reason-

able rates • Free estimates • UPS/-
USPS/FEDEX shipments OK• All 
work guaranteed. Also buy/trade/ 
sell/find radios/parts. 
Bob Eslinger - Antique Radio 

Restoration & Repair - 20 Gary 
School Rd., Porn fret Center, CT 
06259; (203) 928-2628, 10 a.m.-7 

p.m., Tue-Sat.; 
e-mail: radiodoc@neca.com; web: 
http://www.neca.cone-radiodoc 

For Sale: Radio Electronics 
magazines, 64 issues, following 
years complete: 1970-1974, plus Jan. 

thru April 1975, and Aug. 1976, $50 

or interesting trade; (US); all plus 

shipping, or interesting trade; 
Magnavox Custom, Model CR188-

BI, S.N. 520968, 13-tube, 2-chassis 
radio with 2 12-inch woofers, b'cast 
and SW bands with provision for 
FM, complete and working, less 
cabinet, US$100 plus 25% for S&H. 
Wanted: Pre- 1948 Hudson car 
radios or other Hudson-related items; 
also phonograph parts, tone arms, 

reproducers, spring-wound motors, 

external horns, metal needle boxes, 

phono literature. etc. 
Ernest D. M. Yeaw, RR#3, 

Tatamagouche, Nova Scotia, 
Canada BOK 1 VO; (902) 657-2554. 

Wanted: Motorola 58T1 transistor 

portable, need case and handle or 
complete radio; also my Zenith 
chrome grill Model S-829 is missing 

2 large tuning knobs with metal ring 
inserts. Joe Schlosser, 5300 

Knollwood Dr., Raleigh, NC 

27609; (919) 571-8883. 

Wanted: Early U.S. Callbook 
magazines (broadcast, commercial, 
and amateur calls) for 1920 through 

spring, 1924; Citizens Radio 
Cal/book magazines (amateur calls 
only) for fall 1924, spring and fall 
1925. Bob Arrowsmith W4JNN, 

P.O.Box 166, Annandale, VA 
22003-0166; (703) 560-7161. 

For Sale: Books: 101 Questions 
and Answers About Transistor 
Circuits, by Sams, $3; RCA 
Receiving Tube Manual (1966), vg 
condition, $3; Grainger catalog, 
1972, $3; all plus UPS. 
T. Burnside, 4838 S. Westhaven 
Drive, Jackson, MS 39209-4711; 
(601) 922-2235. 

Info: New expanded list of radio 

test equipment operating manuals, 

more than 200 models, including 
mfgrs. like Accurate, B&K, Century, 
Egert, Eico, Feiler, Heathkit, Hickok, 
HP, Jewell, Philco, Precision, RCA, 

Solar, Sprague, Supreme, Weston, 
and more; 2-stamp LSASE brings 
indexed catalog. 
Wanted: Official Radio Service 
Manual, Vol. 6 (not Rider), cash or 
trade for my earlier original vol-
umes, e.g., Vol. 1, 2, or 3. S. James 
Richards, 109 Macon St., Brook-

lyn, NY 11216-2106; 
e-mail: radio109@aol.com 

For Sale: Quality reprint of 1940 E. 
H. Scott catalog, Custom Built-to-

Order. Shows Philharmonic, Phan-

tom, Masterpiece, and special 
communications receiver; cabinets, 
performance curves, and testimon-
ials; on glossy bond paper similar to 
originals; 32 pages of photos and 

info on the Scott line; only $ 12.95, 
1st class ppd. Kent King, 337 York 

Avenue, Delaware, OH 43015. 
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For Sale: Tubes, schematics, service 

notes, Rider manuals, Sams 
Photojact Folders and transistor 

books, etc., for early radios. LSASE 

for price list. Sam Faust, P.O.Box 
94, Changewater, NJ 07831. 

ilM 

Wanted: Drake AL4 loop antenna 
for Drake SPR-4 radio. William 

Honer, 22480 West Road, 
Woodhaven, MI 48183; (313) 676-

5161 after 6 p.m. EDT. 

HU WM 
Air to Surface Radar in World War H 

Comments on New Tubes from Europe 

For the Record 

Tube Tester Topics - 5 

Resistance power Cords 

Radio Quiz 

Radio Repair and Restoration Tips 

Classified Ads 

For Sale: Book: Heathkit, A Guide 

to Amateur Radio Products, by 
Chuck Penson, $ 17, ppd. Ken 

Greenberg, 4858 Lee, Skokie, IL 
60077; (847) 679-8641. 

or IMO ilgf.-
Alan Roycroft 

C. Orval Parker 

Jon Cohen et al. 

Alan Douglas 

Ed Lyon 

Bob Haworth et al. 

and more! 

Mid Atlantic 

Jay Kiessling, 

P.O.Box 67 
Upperco, MD 

Antique Radio Club 

Membership Chair 

21155 

Bulk Rate Mail 

U.S. Postage Paid 
Buckeystown, MD 
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