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Getting By with a Dubfont Oscilloscope 
by Alan Douglas 

T was presented with a Navy OCG, also known as 
Ithe Du Mont 241, a general-purpose WW2 
scope that was still being sold in 1949. Other than 

the cabinet which had been painted gray several 
times, it appeared to be in good shape, and I 

recalled owning one of these in my younger days, 
that I had tried to convert to triggered sweep fol-
lowing plans in a magazine article. It never did 
work. 

This one probably hadn't been run since 1960, 
judging from a sheet of calibration data taped to 
the cabinet, and inside was fifty years of dirt. But 
it looked like a good photo prop at least, so I 

cleaned it up, and found nothing seriously wrong. 
Of the 15 tubes, all but two were RCA OEM with 

date codes in 1943 and 1945*, evidently original, 
and the other two might have been equally old. 
Would it actually work? Did I really want to 
replace more than forty 1945 paper capacitors to 
find out? 

Well, since there were no electrolytics to worry 

about, and I had an ammeter on my Variac, there 
was no reason not to plug it in to see what would 
happen. Wonder of wonders, I got a trace on the 
CRT, and all functions worked except the intensity 
control. The retrace-blanking coupling capacitor 

had been replaced long ago, but the original cap 
was still floating around inside the cabinet. I 
checked the replacement and found that it leaked 1 

mA at 750 volts, only half of its normal working 
voltage, so no wonder the high-voltage supply was 

being loaded down. I put the original cap back in, 

and the intensity control was fine. Three cheers 
for Aerovox oil-filled capacitors: Uncle Sam paid 
a bundle for them, but got his money's worth. 

The sweep, from a 6Q5 gas triode, is slightly 
nonlinear, and there is no vertical or horizontal 
calibration. Otherwise the scope works well, 
though it's been thirty years since I used one with 
no trigger. 

One of the unusual features of the 241 is Z-axis 

or intensity modulation input right on the front 
panel, with a gain control. Many older scopes have 
this, but hidden in back since it is rarely used. One 
function is to allow for time markers to be 
superimposed on the signal, to make up for lack of 
a calibrated time base, or for nonlinear sweep. 
Another function, as explained in an issue of the 
Du Mont Oscillographer, is to simulate delayed 
triggered sweep, which of course these older 
scopes did not have. If the sweep frequency is set 

higher than normal, the usual effect is to 

(continued on page 3) 
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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 USA, Canada, and Mexico, and $35 per 
year elsewhere, (US 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. 1 
(October 1975) are available for $ 1.75 per issue, 
postpaid, from Barry Zimmerman, address at left. 

The entire contents of this newsletter are copyrighted © 
1999, Mid-Atlantic Antique Radio Club, unless 
specifically marked otherwise on each article. In 

general, the MAARC policy is that 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 original article. 

Submissions to Radio Age are eagerly solicited. 

Typewritten copy is acceptable, but articles on 51/4" or 
3.5" PC-formatted diskettes, in ASCII, Word Perfect®, 

Microsoft Word®, or Write® formats are appreciated. 

Illustrations should be glossy photos or line drawings, 
and articles may be submitted in their entirety via 
email. Submissions should be made to either editor on 
the left. Don't forget your name, address, phone 
number and email address, if possible. 

MAARC MEETINGS 
Unless otherwise noted, MAARC monthly meetings are 

held at the New Hope Seventh Day Adventist Church 
gym at 15121 McKnew Road, Burtonsville, MD. 

Consult the calendar section of Radio Age for dates and 
times, and consult the map below for directions to the 
site. Parking is available in the lot behind the church 
and gym. Do not block entrances or fire lanes. 

North 

111, 25 I -95 

Sae/ rrprlin 
MD PIT 138  

=I Church 

4— McEriew Rd_ 

To 1,45 



(from page 1) 
superimpose a number of waveform segments, creating a jumbled, undecipherable display. But if gated 
on by a fast pulse at the Z input, only one of these sweeps is visible, at the faster sweep rate, effectively 

expanding the trace at any desired point. 

*date codes can be found in Tube Lore, by Ludwell Sibley 

Wide-band Amplifiers? 

20 CPS-2 MC 

Type 241 

$458 

Volta99 

Type 264-A 

$39.50 

Areside-22 ad. 

Type 164-E 

$127.20 

çadneseal Pu4pcide 

Type 274-A 

$136.50 

O ALLIN le. DV NONT LA•ORATOPIIK•. INC. 
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Intensity Modulation? 
High Sensitivity? 

Amplitude Calibration? 
Low Price? 

JUST CHOOSE FROM THESE 

DU MO 

ilk Here's an adequate selection of 
7 Du Mont instruments to meet any 
of the foregoing requirements: 

If you require a wide-band am-

plifier, there's a choice of either 
Type 241 (5-inch) or Type 224-A (3-
inch). An iniensity-niodulation am-
plifier is also featured by the Type 
241. The deflection factor of Type 
241 à 0.07 mu v/in: 1hmt of Type 
224-A, 0.1 ring v 

Ryon require quantitative meas-
urements, the Type 264-A Voltage 
Calibrator is available. 11 works with 
any oscillograph. Once attached, it 
need not be disco 

opera-  Lon of the oacillograph. Regarding price, all these Du 

If portability is your main re- mend for lowprice and high quality. 
Mont oscillographs meet the de-

ected for 

quirement, there is the Type 164-E 
weighing only 22 Iba. Its frequency 
response is uniform within 20% 
from S cps lo 1001m. 

For a high-sensitivity (0.01 rms 
v/in.) general-purpose instrument 
the Type 208-13 is recommended. Its 
frequency response is within 10% 
born 2 cps to 100 kc. 

And as a very-low-priced general 
purpose S-inch oscilIograph, the 
l'ype 274-A is unsurpassed in its 
class. Its frequency response is 

within 10% from 20 cps to 50 kc: 
deflection factor is 02 

eWrite for detailed ‘ecifications describing 
all of these important Du Mont instruments. 

Sedsailiires 

0.01 RMS v/in. 

Type 208-B 

;285 

.10,,,,wy, 1909— ELECTRONICS 

led* Ramses 
20 CPS-2 MC 

Type 224-A 

$290 

ALLEN B DU MONT LABORATORIES, INC., PASSAIC, N. J 
CABLE ADDRESS: ALBEEDU, NEW YORK, N. Y., U.S.A. 

- - • 
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Sun., Apr. 18 

Sun., May 16 

Thu.-Sat., Jun. 17-19 

MAARC YOUR CALENDAR 

Mar. 18-20 AWA Charlotte Spring Meet, Charlotte, NC. 

Fri., Mar 19 Auction of Charlie Mooney's collection, Hanover, PA (see p. 16) 

Sun., Mar. 21 MAARC: monthly meeting at New Hope Seventh-Day Adventist Church 
gymnasium, Burtonsville, MD.; 2:00 p.m. 

Sat., Mar. 27 Annual Spring Fever meet at Washington, PA, Fairgrounds; sponsored by 

MAARC, PARS, and The Museum of Radio and Technology 

Sat., Sun., Mar 27-28 ARRL-sanctioned Greater Baltimore Hamboree (ham fest) at Timonium 

Fairgrounds, Timonium, MD, 8-5 Sat., 8-4 Sun. 

MAARC monthly meeting at New Hope Seventh-Day Adventist Church 
gymnasium, Burtonsville, MD.; 2:00 p.m. 

MAARC monthly meeting at New Hope Seventh-Day Adventist Church 
gymnasium, Burtonsville, MD.; 2:00 p.m. 

MAARC's annual convention and radio meet, Radioactivity - 99; starts 
6 p.m. Thursday; seminars, fleamarket, banquet, museum tour, huge 
auction; at the Holiday Inn (new venue) at Exit 29 of I-95, Beltsville, MD. 

Sun., .Jul. 18 MAARC monthly meeting at New Hope Seventh-Day Adventist Church 
gymnasium, Burtonsville, MD.; 2:00 p.m. 

FOR THE RECORD 

The February MAARC meeting was held at the Seventh-Day Adventist Church gymnasium at 

Burtonsville, MD, on the 21st. About 70 members attended, to see Show 'n Tell presentations of some 

really rare items, including Gerry Schneider's Pacent Moorish-design speaker, and Geoff Shearer's 
preview presentation of how to make parts when you can't buy them. A tad over $200 was netted by the 
club, a result of tube and capacitor sales, the auction, and donations. 

ini n DES 
It was a wartime radio announcer who brought 
back home the phrase "the whole nine yards," 

after he heard excited USAAF pilots describing 
their dogfights with Japanese planes during their 

post-mission debriefing. The operations officer 
had asked one of them if he was sure he got some 
hits on a fleeing Emily patrol bomber, and the 
pilot answered, "1 gave him the whole nine 

yards!" What he meant was that he had fired all 
of his ammunition at the fleeing bomber, since the 
standard .50-calibre ammunition belt for the 
Browning wing-mounted machine gun was 
exactly 27 feet long — nine yards. 
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About 12 years ago, Floyd Paul's Radio Horn 
Speaker Encyclopedia was published, and in it he 
showed the results of a survey conducted the 
previous year. The survey sought to find out what 

types of horn speakers were in the hands of 
collectors in America. It should come as no 

surprise to find that Atwater Kent, Magnavox, and 
RCA speakers came in first, second, and third, 

respectively, in the total numbers collected. What 
may be surprising, though is just how many of 

these three brands exist in collections. They 
account for more than one third of all our horns. 
How about you? Got an odd one? Write to the 
editor, page 2. 
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Resistors - So Simple Nowadays 
by Ed Lyon 

Ask the radio serviceperson who works on those old Atwater Kents, Stewart- Warners, and Philcos — every 
resistor is suspect, and most of them are checked for resistance value or voltage drop. Why? What's so 
difficult about a resistor? It's just something to restrict current flow. But in the old days, they had 

problems. 

Several months ago I ran across a big box of 
NOS dog-bone resistors that I had bought at a 

hamfest flea market. It had been stowed away 
since last summer. Now it was time to sort them 
out and put some of them in my resistor bins. I 
thought it might be quaint as heck to put a few of 
these old resistors in some of the radio repairs that 
take up part of my winter evenings. 

As a kid I had learned the color code for dog-
bone resistors along with the newer code for 
molded composition resistors that became the 
industry standard shortly before World War II. I 
began sorting them by color code, and I soon had 
to hedge a bit on which bin to toss them in, 
because their sizes were "non-standard" insofar as 
my bin labels went. I had labeled my resistor 
drawer bins according to the Radio Manufacturers' 
Association (RMA) sizes which had settled down 
to "standards" by the middle of the war. I started 
tossing 250-ohm resistors into the 270-ohm bin, 
and then I stopped, because, after all, maybe if the 
particular resistor I contemplated had a resistance 
value on the low side, maybe the 220-ohm bin 
would have been more appropriate. 

Only way to be sure was to break out the trusty 
ohmmeter. For bench work I often use a Fluke 
self-ranging digital meter, because it saves 
changing ranges, and it is accurate. Wow. The 
next few "250-ohm" resistors I came across (red 
resistor with a green end and a brown dot in the 
center) read 2930, 3760, 440e, and 2880. The 
other ends of these resistors had silver-colored 
spots, indicating that they were supposed to be 
within 10 percent of the marked value. Hmmm, 
zero out of four were that close. I fished out the 
ones I had already put in the 270-ohm bin, and of 
the eight there, only two were within 10 percent of 
the marked value, 250 ohms. One measured at 
2240 ohms, and one was open-circuited, reading 
infinity. Well, this wasn't really a big surprise, 
after all, for I remember changing many of those 

dog-bone resistors in radios over the years, in order 
to get the called-for value of resistance back into 
the circuit. Somehow I always believed those 
resistors changed value because of overheating or 
something. No, even the big box of NOS dog-
bones were way off in value. What gives? 

Then I dug out a number of books and pamphlets 
on troubles found in radios of the past. These 
included three volumes of Sylvania 's Service 
Hints, Ghirardi's "bible," and a nice book of 
service hints by the editors of Radio News. It 
seems that the earlier the radio model, the more 
troublesome were the resistors in it. Resistors 
were very simple devices whose proper design 
seemed quite elusive for many years. The most 
troublesome resistors were the proprietary units 
used by many radio manufacturers like Atwater 
Kent, Colonial, and Stewart Warner. These radio 
makers either gave their resistors their own color 
codes, or they incorporated them into other 
component packages. In the above literature, many 
of the case histories which call for replacing 
resistors use the excuse that the original one was 
inadequately sized, power-wise. I've calculated 
the maximum dissipation possible in some of these 
cases, and it is doubtful that the original resistor 
overheated on the way to failure; it just changed 

resistance value. 

The earliest factory-built radios for the home 
needed resistors, and several types became 
common, partly because they could be made 
without severe patent interference problems. One 
common form in use was the wire-wound resistor, 
made of nichrome wire, insulated by silk or cotton, 
and wound on a bobbin. Such wire-wound 
resistors were expensive then, and, incidentally, 
are still used today, since they can be made to high 
precision, and fill a need in instrumentation. For 
higher power dissipation applications, which 
would have charred the cotton insulation, the same 
nichrome wire was space-wound on a ceramic 
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bobbin and had terminals pressed on each end, as 
in Fig. 4. In later years, by 1934-35, these "power 

resistors" were coated with a baked-on ceramic 
film, both to protect the thin wire and to insulate it. 

Another early resistor was in the form of a glass 
tube with metal ferrule ends. Inside the tube was 
the actual resistor, sometimes just a paper ribbon 

from one ferrule to the other, with a graphite streak 
the length of the paper. More elaborate glass types 

had a smaller glass tube within, and this small tube 
was metallized or coated with carbon. Figs. 1, 2, 
and 3 show this style. 

Genuine Electrad 
Grid Leaks 

THREE MEGS. 
OUR PRICE 

impervious to Weather Conditions 

Figure 1 

7c ea. 

DUBILIER GRID LEAKS 

Va. V2, Ye, 1, 2, 3, 4, 5 and 10 Megs. 

List 40e 
Our Price 9c Each 

Figure 2. 

METALLIZED RESISTORS 
give continuous, conductive, non-arcing, 
noiseless and permanent resistance. They 
are available in size« ranging from 
to 10 zees-ohms at 30 cents each; .012 
to .2 megobnam at 75 cents each and .I/05 
to .01 megohm at $1.00 each. 
For heavier dab, there is a specially 
designed. Type "C" Metallized resistor, 
made in sizes from .005 to .1 megohm. 
For lose in battery eliminator circuits 
and resistant e-eoupled power amplifier 
plate circuits. Price of Type "C" Me-
tallized resistors, $1.50. 
There is also a Type "D" Metallized re-
sistor for comparatively heavy work, 
made in a wider range of resistance 
values ranging from .003 to 1 megoltn) 
at $ 1,23. 

Figure 3. 

These glass ferrule-end resistors had to 
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be 

mounted in special spring clips, such as the one 
shown in Fig. 5, somewhat like fuse holders. The 
same general shape was retained for several more 

types of resistors, some made of compressed 
carbon-bearing compound, again with metal ferrule 

ends, such as the style shown in Fig. 6. 

Wire Wound Resistance 
on Baked Lava Tube 

Size 53/4 "xi" 

I rqUifine legeign VlifilET119 

Figure 4. 

LEAK-PROOF SINGLE MOUNTINGS 
are made of highly polished genuine 
Bakelite. This fact, coupled with the 
skillful design gives the mountings their 
extremely low surface leakage. The 
spring* are made of heavy phosphor 
bronze, nickel- plated. The head of the 
screw is sunk well into the base to as 
to permit mounting the base on metal 
sarfacts without any possibility of short 
drruit. a feature found in rio other 
mounting. Spring and soldering lug are 
one piece, thus eliminating poor and 
ribilY contacts. 
Single mounting-35 cents. 

Figure 5. 

APCO RESISTORS 

Price 12c. each — $1.35 dozen 
Here are the sizes we have 

500, 800, 1300, 1500, 2000, 2500, 8000, 10,000 
15,000, 20,000, 30,000, 40.000, 150,000, 
350,000, 750,000, 7,000,000, 10,000!000. 

Figure 6. 

For the grid-leak detector stage in a radio, in 

which a mica condenser was shunted across the 
grid leak, or resistor, the spring clips were often 
made a part of the condenser, itself. Clearly, there 
had to be a better way to connect to the resistor 

than those clips. Not only did they take up a lot of 
room, but they didn't make such good contact with 
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the resistor itself, and, for good measure, they were 

exposed to the likelihood of making accidental 
contact with other nearby components. 

The next generation of resistors was quite similar 
to that carbon composition type mentioned above, 

and shown in Fig. 6, except that the ferrule ends 
were each hot-molded in a lead alloy similar to 
solder, with a wire embedded in the lead. Fig. 7 
shows an example of this type. 

Figure 7. 

These resistors are found in many radios of the 
1933-35 period, and they were quite troublesome, 
especially if the resistor was subjected to vibration 
or movement. Servicing the radio often requires 
probing around in the maze of resistors and 
condensers, and even a slight strain on these types 
can loosen the embedded terminal wire. These 
resistors were often color coded in a peculiar 
pattern which varied from year to year and model 

to model, even within a manufacturer's plant. The 
objective was to keep the units proprietary, so that 
replacements would be bought from the original 
manufacturer. Modern-day servicing of radios 
using these units must follow the cautious 
approach when handling them, and if a wire 

loosens, careful resoldering with a low-melting-

point solder will fix the problem. 

By 1935, several major resistor manufacturers, 
and some radio makers as well, were beginning to 
mold the carbon composition resistance element 
with metallized ends, accomplished by vacuum 
spraying of tin on the resistance element tips. 
Then a wire was wrapped around each end, over 
the tinned area, and the ends were then solder-
dipped to bond the wires to the resistor. These 
became known as the famous dog-bone resistors, 

and were usually color coded according to the 

RMA scheme. (Body/end/dot colors corresponded 
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to first digit/second digit/multiplier.) Fig. 8 depicts 

such resistors, as shown in a catalog. These resist-
ors were virtually uninsulated, since only the paint 

Figure 8. 

used as part of the color code kept the wire-wound 
ends from contacting other components. In 
addition, they suffered from age- induced resistance 
drift, and both heat-sensitivity and voltage 

sensitivity in their resistance values. The aging 
part I can vouch for. All those dog bones in my 
parts bin are reserved for the day I run out of all 

other resistors. I am not sure if their resistance 
values are now stable — or if they continue to drift, 
after 50-60 years. These resistor types were in use 

through the war years, but the military shunned 
them, except in emergencies. Certain gear, 

developed before the war, was allowed to continue 

to use these types of resistors, and the 

manufacturer's replacement parts kit usually had 

the same kind, but military depot bulk spares used 
the more modern composition resistors we are 
about to discuss. 

The next phase in resistor development involved 
molding the entire resistance element and its 
terminal wires into a cylindrical Bakelite form 
which kept the whole thing rigid and well-
insulated. This form came into use while the dog-

bone style was at its peak, and they shared a 
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similar color code system. Instead of a dot of color 

at the end, and one in the center, as in the dog 

bone, the molded phenolic resistor used bands of 
color, enabling one to see the color code no matter 
which side of the resistor was exposed. Fig. 9 

shows a part of a photo from a Lowell Thomas 
book' in which one can see both the dog-bone 
style and the early molded sytle side by side. 

Figure 9. 

By 1940, though, the molded composition 
resistor had adopted the RMA-recommended 

color-band code we still use today. In this code, 

the color bands are all near one end of the resistor 
body. The color nearest the end is the first 

significant digit, the next color is the second digit, 
and the third color is the multiplier, or number of 
zeroes to be appended_ A fourth color indicates the 

tolerance, or accuracy. Here, a silver color 

indicates 10%, gold is 5%, and red is 2%. If the 
first color band is doubled in width, it indicates 
that the resistance element is wire-wound, and not 

carbon composition. Even though this color code 
was easily as simple as the former body-end-dot 
system, some manufacturers took no chances, and 

Thomas, Lowell, Magic Dials, Polygraphic Co. of 
America, 1939. 
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marked the actual resistance value on the resistor. 
Philco used a tiny metal tab swaged on one of the 

resistor's leads, and on which the resistance value 
was stamped, as in Fig. 10. 

. the Au/ s)ânteâ 
• IDENTIFIED 

RESISTORS 

L 1 GREATEST TIME ARD 
TROUBLE SAVER ON All JOBS 

Figure 10 

In applications where carbon composition resist-
ors simply would not suffice, namely, where finer 
resistance accuracy and better stability were de-
manded, such as in instrumentation, companies 

like Continental Carbon and Ohmite were produc-

ing a resistor made of a carbon film deposited on a 
ceramic tube. Metallizing of the ends and wire-
wrapping of these ends made it quite similar, 

superficially, to the dog-bone type. The difference 
was that the carbon film, having been fired on the 
ceramic, was very stable in resistance. To adjust it 
to a specific value, all that was required was to 

lengthen the resistance path over the surface of the 
tube by cutting a spiral (or thread) in the tube, right 
through the carbon film. These resistors were 
poorly insulated, though, having only an enamel 

finish over the carbon film. By the end of the war, 
a metallic coating replaced the carbon in some 
resistors. This new metal film style had an earlier 
start in Germany, where it was the standard 
throughout the war. Fig. 11 shows this sytle, as 
sold by IRC in 1948. By this time, the enamel 

finish had been replaced by an epoxy dip, offering 
significant insulating power. 

Figure 11. 

The low-power-rated resistors we use today in 
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radio repairs are of two general types, carbon 
composition, as in Fig. 12, and metal film. The 

carbon composition units are virtually identical to 
those made in 1945, while the metal film kind 

resemble the German resistors of WW2. Wartime 
exigencies forced the Germans to use brass ends 
and leads on some of these resistors, probably 
recovered from shell casings, rather than copper 

wire wraps. In time, many of these crack because 
of intergranular corrosion in the brass, and in those 

postwar German radios we see in all the flea 

markets, these resistors should be examined 

carefully, and handled with care. 

Figure 12. 

Modern resistors you would use in radio repair 
are rated at 1/4 watt, 'A watt, 1 watt and 2 watts. For 

computer applications, the ratings go down to as 
low as 10 milliwatts. The metal-film resistors, like 
those you would buy at Radio Shack, seem quite 

small, physically, for their advertised power 
ratings, and, as one might suspect, they become 

quite hot in operation, if run anywhere near their 
ratings. Back in the dog bone days, resistors were 
rated at seven different wattages from one-fifth 

watt to three watts. 

So much for the low-power resistors we run 

across in radio repairs. We also have to contend 

with power resistors, and most of these are made of 
resistance wire ( like nichrome), wound on a 

ceramic form, and covered with a fired-on ceramic 
coating. This design hasn't changed in any 
substantial way for 60 years. Fig. 4 showed an 

early wire-wound power resistor, and if that type 
were coated with a fired-on coating, it would 

resemble that in Fig. 13, a set of relatively modern 
power resistors, these from a 1946 catalog. 

Figure 13. 

Nearly all radios of the 1930s and 1940s used 
power resistors, either as part of the power supply 
bleeder/bias system or, in ac-dc radios, as a means 
of dropping some of the power- line voltage to a 

value suitable for heating the tubes. A popular 
scheme for this latter application used a long 

flexible nichrome-wire resistance element wrapped 
in asbestos fibers, the whole thing then made part 

of the cloth-covered (fiberglass in more modern 
replacements) power line cord. The idea was to 
dissipate some of the heat generated in the resistor 
outside the radio cabinet, rather than inside, which 

was probably already somewhat overheated. 

A similar design was sometimes used for small 
wire-wound power resistors inside the radio, as 

well. I first ran across one of these flexible 

resistors used as a cathode bias resistance for a 

type 42 tube in a radio I was servicing during lunch 
break in high school. I was wondering why the 42 

wasn't drawing any plate current, evidenced by it 
running quite cool, and yet its cathode bias was 
fairly high, meaning that if the cathode resistor was 
OK, it was drawing plenty of current. Ergo, the 

cathode resistor was kaput. Trouble was, where 
the heck was it? That fat wire from pin 2 (plate) of 
the 42 directly to chassis looked too fat to be a 
wire, and that was it - my introduction to flexible 

resistors. These clever little devils were made of 

nichrome wire wrapped on asbestos fibers, and the 
whole hidden in a woven fiberglass sleeve, with 

the color code being the real kicker. It was made 
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up by weaving specific colors of fiberglass into the 

tubular sleeve. Many of these were made by 

Continental Carbon, and their Radio Master ad 

showed an array of them, shown here in Fig. 14. 

Figure 14. 

Flexible resistors were designed for point-to-
point wiring in a radio or audio amplifier chassis, 
and some had metal ferrules on the ends, meaning 

that they could short against other components 
unless routed carefully, and serviced carefully, too. 

As mentioned above, the other common 
application for power resistors was in the power 

supply section of the radio, usually comprising a 

string of resistors in series, with the several needed 
bias voltages able to be extracted from the various 
resistor junctions. An obvious way to do this in 

one fell swoop was to start wrapping the nichrome 
wire on a ceramic rod or tube, and when the correct 
length for the first resistance has been wound, a 
metal terminal is attached to the wire, and the 

wrapping continues for the next resistance, and so 

on. In fact, the wire-wound resistor in Fig. 4 is just 

this type of bias supply bleeder resistor string, an 

early type, having no insulation at all. By 1935, 

most of these tapped power resistors were either 

ceramic-covered, used insulated resistance wire, or 
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were space-wound, with the resistance wire held in 
place by an outer, tight-fitting sleeve. 

Such was the case of the famous Candohms 
resistor assembly. In the Candohms, the 
resistance wire was wrapped around a flat strip, 
usually made of asbestos fiber. The junction 

terminals were then wrapped in their proper places 
(to make the individual resistors have the right 
resistance values), and a stiff fiber was wrapped 
around the whole thing, this wrap having slots in it 

through which the terminal tabs protruded. Then 
the whole thing was wrapped tightly in a metal 

sleeve having a slot on the top side, again through 
which the fiber wrap ends and the terminals were 
exposed. Fig. 15 shows what these look like. 

U. S. PATENT NO_ I , I 5u 

Figure 15 

Candohmses had the advantage of dissipating 
their heat directly to the chassis, because they were 

intended to be bolted or riveted directly to it. Al-
though they can still be found as NOS in junk 

boxes and flea markets, the ones you find are 
extremely unlikely to match the one you need for 
that Detrola, though. The variety of resistance 

values for the individual component resistances 

was limited only by the number of radio design 
engineers in the industry. 

Today, resistors are cheap, reliable, and compact. 

For low-powered applications, carbon composition 
or metalized resistors are fine, but I like to be 

conservative with my wattage ratings when using 
the little metalized units, such as those sold by 

Radio Shack. They tend to run quite warm if run 
"on the edge." For power applications, there are 

so-called "sandohm" resistors, readily available as 
new stock. These are fired- in-place wire-wound 
resistance elements embedded in a longitudinal slot 
in a square-cross-section, sandy-finish ceramic rod. 
Of course, as an alternative there are plenty of 

surplus conventional ceramic-fired units like those 
made in WW2, and still being made today. As 

new units, I suspect they are pricey, though. 
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A Power Control C1 Monitor for Your Electronic Bench 
by Charles Rhodes 

Everyone working with the electronics end of antique radios should have a power control and monitoring 
capability on the workbench. Recently, I had the opportunity to construct such a unit and wish to encour-
age others to 'do it yourself' by publishing this article in RADIO AGE. 

Él- means for controlling the power fed to a 
In recently repaired radio in such a way that it 

gracefully forgives most overlooked residual 
problems or wiring mistakes (and I'm not pointing 

any fingers here), would seem to be a good thing 
for the repair bench. Such things used to be 

available on the work-tables of most all 

undergraduate EE college labs, and I recently built 
one for my repair work. The one I built is shown 
in Fig. 1. It performs three functions: 

PROTECTION: fuses protect your radio 
and the power monitoring instrument. 
AC VOLTAGE CONTROL: allows you 
to gradually increase the power to a radio 
to see what is going to happen when this 

wonderful antique "sees" power for the 
first time, perhaps in decades. 

ISOLATION: Absolutely essential for 
all AC/DC (transformerless) radios. 
Moreover, some radios with transformers 
may be truly dangerous, if they have 
internal short-circuits between transform-

er primary and chassis, or a failed bypass 
condenser from line to chassis. 

The parts for a typical unit are readily available. 

First, you need a cabinet, and you can often find a 
suitable one at a hamfest or MAARC auction. But 

don't wait for a suitable cabinet, safety shouldn't 
be postponed. Build your own cabinet as soon as 
you have the critical parts. There is nothing wrong 

with using a metal chassis as the panel, and box it 
in with Masonite. The parts complement can be 

seen in the simple schematic, Fig. I. The most 
important parts are the isolation transformer and a 
variable autotransformer. This latter device is a 
handy adjustable source of power voltage, many of 

which were made by General Radio (who called 

theirs Variacs), Superior Electric Co. (whose were 
called Powerstats) and GE. Most people call all of 
them Variacs (just the way almost all gelatin 
desserts are called Jell-o). They come in a range of 
current ratings from 1 to many amperes. The one I 

happened to have available in my odds-' n-ends box 
was a 5 ampere unit, more than adequate. 

Referring to the schematic diagram, please note 

that Fig. 1 shows a line fuse, F-1, and a secondary 
fuse, F-2. The line fuse is my "just- in-case" 
protection (for the rare instance that the Variac 
fails). I use a 5 ampere 250 volt Slo-Blo fusel, but 
it should never fail so it is relegated to the back 

panel of my unit. What is important is Fuse F-2 in 
the secondary of the Variac. This protects your 
Variac from being damaged by a shorted radio. 
The Variac can be damaged if it is set to a low 

voltage and its output becomes shorted by a 

defective radio (since the line fuse, F-1, may not 

carry enough current to blow out). I put F-2 on the 
front panel. Use the same fuse rating as the Variac 
you have, or a slightly lower fuse rating. After all, 

I know of no radio which draws more than 2 amps 
but then, there are TV sets which do. F-2 should 

also be a Slo-Blo fuse and rated for 250 volts. 
Automotive fuses (those rated for 32 volts) will not 
protect power line voltage operated equipment. 

I mounted the isolation transformer toward the 
rear, and opposite the Variac, to help balance the 

weight. I was very fortunate to have this big 
transformer, taken from a projection TV set. The 

load you must isolate is probably only 35 

voltamperes for an AC/DC radio, so your isolation 
transformer may be smaller than mine. Antique 
Electronic Supply Co. carries suitable isolation 
transformers and they show up at swap-meets. 
Another way to get an isolation transformer is to 

use two transformers in a back-to-back arrange-
ment. Two heavy duty filament transformers with 
secondaries of the same voltage ratings, and 
preferably at 12 volts (at 4 amps) or higher, will do 
nicely. The third fuse shown in the schematic, F-3, 

is for protecting the isolation transformer. It 
should be rated to match the rating of the 

transformer. A 200-VA isolation transformer 

' The size you use should be the rated maximum current 
of your Variac. 
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should use a 2-ampere slo-blo fuse, while a little 
35-VA unit will need a 0.4-ampere fuse. The 

frame of your isolation transformer should be 
grounded to the cabinet and to the green wire of 
your power wiring. I've shown this as a dashed 
line in Fig. 1. Green wire should always be used 
for this safety ground and it should be heavy 
stranded wire, # 14 or # 12. This is because it will 
carry the fault current which will blow the fuse or 

circuit breaker supplying power, if there is a short 
circuit. That means this green wire must carry 20 
amperes without meltdown. 

Fig. 1 shows an interesting pilot lamp (labeled 
PL) circuit. PL in my unit is a 120 volt 6 watt 
indicator bulb. I've used these with great success 
by adding a 1-A 600-volt silicon diode ( 1N4006) 
in series so the average voltage across the lamp 
bulb is cut to 50%. 20 years of continuous 
operation is possible on one bulb. Such long life 
means the kind of reliability you want in this 
indicator lamp. After all, the function of this lamp 
is to indicate that potentially dangerous voltages 
are available from the instrument. If you don't 
have such a lamp, use a neon pilot lamp. Radio 
Shack sells suitable neon indicator lamps intended 
for operation on 120 volt ac circuits. Be sure your 
neon lamp unit is made for use on 120 V ac, not an 
NE-51, which has no built-in resistor. 

Switch SW- 1 in Fig. 1 is a double pole toggle 
switch serving as the master power switch. It 

should be near the pilot lamp. For convenience in 
running power up on big old ac-operated (with 

power transformer) radios and TVs, I added a 
capability to bypass the isolation transformer, 

through the use of switch SW-2. This may be 
useful, especially if you have to get by with a 

minimum-size isolation transformer, say, a 35 VA 
unit, which is good for only 0.3 amperes, one 

which is just not hefty enough for that big ac-
operated radio. Switch SW-2 selects the isolated 
power OR the Variac output for the output 
receptacle. Fig. I shows the one single output 
power receptacle I used. Hardware stores every-

where carry these. I would not recommend using 
any other kind. Isolation transformers must never 
be used to feed more than one load, whether that 

load is a radio or piece of test equipment. If you 

cannot find a single outlet, and are forced to use a 
more common duplex outlet, be sure to cover one 

of the outlets so you will never be tempted to plug 
two devices into the transformer output at one 

time, setting yourself up for electrocution. 

There are a number of variations of this unit which 
can be made, but I have tried to keep the design as 
simple as possible. The one variation I would have 
made, had the space been available, would be to 
add an AC ammeter. This would be extremely 

useful. When turning on an antique radio, the 
initial current drawn by it may be abnormally high 
meaning the transformer, rectifier or filter is 

shorted. Seeing such abnormally high ammeter 
readings, you can shut down quickly before smoke 
appears as indeed it soon will. The ammeter 
should be rated at 0 to 5 A ac. Do not use an RF 
(thermocouple) ammeter as it will not work. 

I hope that this article will encourage MAARC 
members to build their own unit and use it 
faithfully for its intended purpose, safety for 

radios and people. If you do build such a unit, 
please bring it to a MAARC meeting for Show & 
Tell to encourage others to do the same. 

[Editor's note: Another way of making your own 
isolation transformer is to find a surplus dual-
primary power transformer, usually made for 
modern solid-state power supplies. I found one in 
a discarded Xerox copier. It is hefty, and it was 
made to produce several output voltages, but the 
key ingredient is the dual primary winding. It was 
made to operate on 120 Vac or 240 Vac (as in 
Europe), by connecting the primaries either in 
parallel or in series, respectively. All I did was 

separate the two primaries, using one for the line 
and one for my isolated output. All the other 

secondaries' wire leads were carefully clipped off 
The sketch below shows the dual primaries.] 

Dual Pri - 120Vac ea Sec. 1 

Sec. 2 

Dual-primary power transformer 

Radio Age - March 1999 Page 12 



T- 1 

• 

1N4006 F-1 
SW- 1: 

.—.. 
OUTPUT .—.. .... 

... 
0-135ivs. 

F-2 

F-3 

Isolated 

:‘. SW-2 

Direct 

.9,. 

Black 

/ 
Green wire 

0-150Vac 
meter 

Figure 1. Schematic diagram of power control and monitor. 

Figure 2. Outside view of Charlie Rhodes' power control unit. 
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c0 CLASSIFIED 1ISí9gÍ 
Ads free of charge to MAARC 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, whose addresses are on page 2. Usual deadline 
for receipt of ads is the 10th of the preceding month. 
No phoned-in ads, please, but e-mail is welcomed. 

Care° 
CRYSTAL RECEIVER 

WANTED: Victor Victrola floor model with 

internal horn and record storage shelves; Zenith 
Trans-Oceanics--7G605 Sailboat or Bomber radio; 

any neat T/O related items. John Filippelli 410-

760-2265 or e-mail: tea380@aol.com 

WANTED: Dreaming, right... a. Acme Kleer-
speaker; b. Atwater Kent crystal breadboard; c. 
Thompson Model R-81; d. Crosley/Atwater Kent 
headphones. Also, info (name/address/phone num-
ber) on the individual who purchased an Qzarka 93 

radio a few years ago. Jim Wilson, 2221 Lynn 
Road, VA Beach, VA 23451; 757-481-6228. 

WANTED: Wood tube cover that sits on top of a 

Crosley 4-29 radio. Ken Frankenberry, 410 
Sadler Street, Point Marion, PA 15474, (724) 
725-5776. 

WANTED: 1941 Zenith Model 10 H 571, the floor 
model that looks like a piano. Robert Barbuto, 
301-299-5717 (Potomac, MD). 

FOR SALE: Riders Radio, Vols 3 - 16, several 
copies of some, $ 10 to $ 15 each plus shipping; 

Riders TV, Vols 1-3, $32 plus shipping for all 
three. Also, thousands of NOS tubes, loctal, 1 volt 

octal, miniature, sweep, and compactron at 

giveaway prices, call for availability. Barry Z, 
301-696-5561, barryz@fred.net 

WANTED: Gernsback Radio Volumes 4 through 

7 (or 8?) in good and complete condition with the 

final Volume 8 index. Also, any volumes of Radio 
Circuit Manual other than Vol 1 ( 1940) and Vol 2 
(1941) or mint copies of these two. Issues of 

Radio Retailing before 1935 in good condition. 

Barry Z, 301-696-5561, barryz@fred.net 

FOR SALE/TRADE: Guild roll-top desk HI-FI, 

cabinet in nice shape, works but could use 

capacitor work, B/O or trade; NOS H-65/U mil-
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itary headphones 4000 ohms impedance, $ 15.00; 
NOS round meters 100uA, $4.00. 

WANTED: Information on Japanese Cymotron 

vacuum tubes; Information, manuals, lid for 

SONY CRF-320; Kolster type 'D' decremeter parts 
(the meter and detector); complete chassis and 
speaker for GE K-64; speaker for Philco 70 
grandfather clock radio; chassis for ' Little Giant' 

mini-cathedral; top front inlay for Zenith 180 
transistor. Michael Crain, 3 Hillside Ave., 

Harveys Lake, PA 18618; (570) 639-2794; 
mcrain1952@aol.com 

WANTED: Chassis and speaker for Stewart 
Warner console Model R- 1264A . We have been 

told the chassis we need is R-126. If you can help 

us in locating this, please call, write, or e-mail us: 
Mr. & Mrs. L. M. Page, 4138 North Highway 
41, Mullins, SC 29574-9359; 843-464-6887; 
Pagehaven@aol.com 

WANTED: 1960's and 1970's FM-only transistor 
radios. AM-only table radios that have matching 
FM-only sets, e.g., Heathkit GR-10 (AM) / GR-11 

(FM) or Emerson 635 (AM) / 602 (FM). KLH 

Model 13 or any other table radio style FM stereo 
multiplexer. British FM-only radios. Thanks! 

Andrew R. Mitz, WA3LTJ, 4207 Ambler Drive, 

Kensington, MD 20895, (301) 897-5531, 

arm@serge.gnode.org. Come visit my FM-only 
web site at: 

http://www.somerset.net/arm/fm.only.html 

SALE: Over 600 books on radio, wireless, 

telegraphy, electricity, etc. Access the "Electro-
Technology" catalog on our web page, at: 

http://www.abebooks.com/home/oldauthors 

or write or call: Roger Hart, VA30A, Old Authors 
Bookshop, PO Box 403, Morrisburg, ON, CAN, 

KOC 1XO; (613) 543-3337; FAX (613) 543-2380; 
or: authors@mor-net.on.ca 
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MORE ADS 

SALE: 29 copies of ARRL Handbook from 12th 
edition to 66th edition; 1937 Jones Radio Hand-
book; 2ist and 22nd editions of Radio Handbook. 
Send for list; sell for best offer. Lee Benson, 116 

Croftley Road, Lutherville, MD 21093; (410) 

321-6856; LEEW3FQE@juno.com 

SERVICES: Round GLASS dial covers. Send 

escutcheon - will mount clear glass dome. $25 for 
diameters up to 5", $30 up to 8". Perfect replace-

ment for clock crystals, too! Domi Sanchez, 902 

Orange Drive, Silver Spring, MD 20901; days 
(202) 736-3876. E-mail: radiodomieaol.com  

SALE: Many of your 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 
5700 shows arranged by category and title; only 

$2.00 postage and handling. Erstwhile Radio, PO 

Box 2284, Peabody, MA 01960. 

SALE: Philips Canadian 5-inch tape player, Type 
EL1617/67, No. 76059, new appearance but 

untested, $ 15; dial glass for late 1930s 

Westinghouse multiband radio, five bands, glass 

size 4Vi:" x 8", excellent cond., $25; four Tesla 
stereo speakers, 2 are 8- inch woofers, 2 are 4- inch 

tweeters, matched set, good cond., $25; two 
matched bookcase stereo speaker system, each 
cabinet has 3 speakers, 7-watt rated, impedance 4 

ohms, $ 15. All above in US funds, and add 20% 
shipping. Ernest D. M. Yeaw, 1128 Hwy. 6, RR3, 
Tatamagouche, Nova Scotia, Canada BOK 1VO; 

(902) 657-2554. 

SERVICES: Professional restorations for all 

antique table radios, consoles, cathedrals, 

tombstones, battery sets, and communications re-

ceivers. Complete overhauls. Lacquer-sprayed, 
hand-rubbed cabinet refinishing. Reasonable rates. 

Free estimates. UPS/USPS/FEDEX shipments 

accepted. All work guaranteed. Bob Eslinger, 
Antique Radio Restoration and Repair, 20 Gary 

School Road, Pomfret Center, CT 06259. 

Hours: 9 a.m. - 5 p.m., Tues.- Sat. phone/FAX: 
(860) 928-2628; 

radiodoc@neca.com. or look at: 

http://www.neca.com/—radiodoc. 
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SALE: Radiola 17 w/ repro hood, $95; Grundig 

970 7 tube, multiband, wrong cabinet, $45; 

Browning Labs 11-tube shortwave tuner, wrong 

cabinet, $50; RCA portable tape player, very good 

cond., $30; B&K Model 445 CRT tester, with all 
papers, cables, etc., $35; Raytheon dc power 
supply, 6/12 volts, $20; Zenith Universal 6G601M, 

$25; Zenith 6D029, $20. All above plus shipping 

and handling. Wally Worth, 2 W. Elm Avenue, 

Wollaston, MA 02170; 617-479-4512 (phone 

before 9 p.m. EST. 

WANTED: WWII Military television: 

Army/Navy glide bomb TV receiver CRV-46, 
BC1213; cameras, transmitting tuning meter; 
ATK/ATJ technical manual. Maurice Schechter, 

590 Willis Avenue, Williston Park, NY 11596; 
ph./fax: (516) 294-4416. 

WANTED: For Federal 59: sensitivity coil (the 
moving one), two screens for tube peep-holes. 

Jack Lowe, 3025 Harpers Ferry Road, 

Sharpsburg, MD 21782; (301) 432-2420. 

SALE: Heathkit Model AC-1 antenna coupler , 

with manual, exc. cond., $25. L. Gardner, 458 

Two Mile Creek Road, Tonawanda, NY 14150; 
(716) 873-0447. 

SALE: Heathkit TT- 1 mutual conductance tube 

checker, checks all old and new tubes, $75; 
National NC-60B receiver, untested, $45; RCA 

tube manuals, RC- 18, RC-21, RC-29, $ 15 each or 
all 3 for $35; Rider (radio) manual, Vol. X, $20; 

Galvin UHF/TV converter, $20; old Brandes 

"Superior" headset, $ 15; RCA WR-69A TV/FM 

sweep generator, $30; RCA WC-506A 

transistor/diode checker, $20; IRC metal, 4-drawer 

resistor cabinet, $25; GR 605B signal generator, 
untested, $70; Guild "Country Belle" radio, exc. 
cond., $90. All above plus UPS. Stephen L. 

Bonino, 107 Gerogetown Road, Glassboro, NJ 

08028; (609) 881-0244. 

WANTED: Crystal detector unit for an RCA 

Radiola IV, complete or parts, or reproduction 
unit. Thanks. Joe Koester, 1020 Huron Dr., 
Crossville, TN 38555; 931-788-1360; e-mail: 
jwkoest@citlink.net 
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SHORT NOTICE: 

Giant Radio Auction March 19 

Long-time MAARC member, Charlie Mooney, is disposing of his entire radio collection. The huge 
auction will be held Friday March 19 beginning at 5 p.m. at Norm's Auction, 4430 Hanover Road, 
Hanover, PA 17331. This is about 8 miles west of Hanover on Rt. 116. 

200+ radios will be auctioned. Examples: a Scott Allwave 12 and an 800B, a Radiola 28, a Zenith 

chairside, a Crosely " Playtime" grandfather clock radio, an Atwater Kent 60 in a Kiel table, a 1946 
Bendix "drop leaf table" radio, a number of Hallicrafters radios such as the SX 24, SX-28, S2OR and 

Nationals such as the Models 125 and 173. Battery sets include a Freed-Eisemann Model 10. There is a 

1948 Motorola 7" TV (working). Charlie's collection also includes 40+ novelty radios and military gear 
such as a BC-348R with speaker and power supply (working), and Rider radio manuals, Volumes 1 
through 17. Something for everyone! 

These radios are mostly in excellent working condition. They will be on display at the auction house 

prior to the sale. For more information about the auction, contact the auctioneer, Phil Dickensheets, at 
717-632-2035. 

Watch for the MAARC Web Site 

Domi Sanchez is putting our web site together so it will be available in plenty of time to help 

advertise Radioactivity - 99, show off some of our members' nicest radios, and bring some 

of the highlights of Radio Age to web surfers. Watch for it, as linked from the Radio 

History Society web page and other radio sites. Or, search on "Radio Age." We'll tell you 

when this is a done deal. 

From: 
Mid-Atlantic Antique Radio Club 
c/o Barry Zimmerman 
5825 Woodwinds Circle 
Frederick, MD 21703-7579 

TO: 
111111101111111111111111.11 1i111111111111111111111111111111111111111111 

Bruce Shetrone 2000-12 
1817 Ciernen Rd 
Pasadena MD 21122-3301 

Bulk Rate Mail 
US Postage Paid 
Buckeystown, MD 
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