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Making AC-DC Radios Safe 
by Ed Lyon 

In January, we discussed the recapping of old radios. It's high time we told repairers how to make those 

ac-dc sets electrically safe to use around the house, and to service on the bench. 

M any people who collect old radios want them 
to look exactly like they did as they were 

delivered from the factory, maybe 50 or 60 years 
ago. This article is not going to please those 
collectors. On the other hand, there are collectors 

who want their radios to operate, and they are 
willing to use modern components under the 
chassis (out of sight) in instances where old stock, 

whether used or "new," would be unsafe or 
infeasible. It is but a lyrical leap to extend the 

concept of "under the chassis" to include the power 
cable, or line cord. This article deals with making 

the radio safe to operate, from an electrical stand-
point, and it includes changing this power cable. 

Ac-dc powered radios were developed during the 
Great Depression as a means for driving down the 

cost of producing radios for the economically 
stressed public. Some of the earliest of these 

radios were made during 1933, when manufact-
urers finally realized the Great Depression was not 

going to go away soon. One of the radios pro-
duced during that period was the RCA Model R-

27, resembling the GE Model BX. This was a little 
metal-cased five-tube set whose ads boasted that it 

could be powered from any ac or dc power line of 

110-120 v. (Many cities in this period had dc 
power downtown, a remnant of Edison's fine hand 
at the turn of the century.) This radio used four 6-

volt tubes, not even taking advantage of the new 
line of RCA 25-volt rectifier and power output 

tubes, the 25Z5 and the 43, respectively. 

As in all ac-dc radios to follow, the R-27, whose 

schematic is shown in Fig. 1, has its on-off switch 
(part of the volume control) connected such as to 
interrupt the power "return" line, which the 

manufacturer hoped would be connected to the 
power neutral line. Instructions with the radio 
usually noted that if the radio experienced 
excessive noise and "hash" sounds, the power plug 
was to be reversed in the wall socket. This plug 

reversal made the radio relatively free of this 
power-line hash because it connected the radio's 
"ground" circuit (the B- bus) to the power-line 

ground, which is the neutral wire. When this radio 
is plugged into the power line this way, so that the 

B- bus is connected to the power line neutral, and 
when the on-off switch is ON, the radio is 

relatively safe to handle, meaning that the chassis, 
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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. 
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separated from the B- bus only by condenser C8, is 
at the same potential as the power line neutral, 
which is earth-grounded. In many other ac-dc 
radios, such as the Emerson 109, the B- bus is 
actually connected directly to the chassis, as shown 
in the Emerson schematic, Fig. 2. These radios are 
also relatively safe to handle when the power plug 
is inserted into the socket "properly" (neutral 
connected to B- bus) as long as the on-off switch is 
ON. But don't get ahead of me, here, and run out 
to replace all your ac-dc radio power cords with the 
newer polarized power-line plugs (one blade 
[neutral] wider than the other blade [hot]) to ensure 
that the B- bus is always connected to neutral. 

Look at the schematics, again, as the on-off 
switch of either of these radios is switched OFF. 
Now, the B- bus (and the chassis in the Emerson 
109-type) is connected to the hot side of the power 
line, by way of the heater (filament) series string. 
Now the radio is unsafe to handle. What kind of 
design is this, anyway? Radio ON = safe; radio 
OFF = unsafe. If you turn the power plug around 
the other way, then it's: radio ON = unsafe; radio 
OFF = safe. Is there no way to make these little 
devils safe to handle? Sure is. 

Many radio repairers are tempted to replace the 
power line or cable of the ac-dc radio with a mod-
ern three-wire grounding cable, such as are used on 
computers, monitors, and printers, and this is the 
solution, of course, but you must make some minor 
wiring changes involving the on-off switch, too, or 
you will have a whole new set of problems. Fig. 4 
shows a portion of the Emerson 109 with the on-
off switch rewired to interrupt the hot power line 
lead instead of the neutral lead. If you purchase a 
new 3-wire power cable with its grounding plug 
molded-on, this hot lead in modern 3-wire power 
cables is always 1 black or red. The neutral lead is 
always white, and the grounding wire is always 
green. This green wire should be connected to the 
radio chassis after rewiring the on-off switch, 

I Maybe not always. I found a plentiful source of 3-wire 
power cords in the surplus computer area. These cords 
have 3-contact female connectors for plugging into the 
back of the computer, monitor, or printer. By cutting off 
the 3-contact socket, you have a nice 3-wire power cord 
with a molded rubber plug, but the colors of the 
individual wires inside are random. The only constant is 
green = ground. 

whether the white (neutral) wire is connected 
directly to the chassis, as in the Emerson example, 
(Fig. 4) or connected only to the B- bus system as 
in the RCA R-27 example (Fig. 3). 

If you rework each of your ac-dc radios so its 
power circuit resembles Fig. 3 or Fig. 4, it will be 
safe to handle and safe to service, and the only 
thing about its appearance that may seem out of 
order is that the power cord will be a round, 
"rubber-covered" thing with a modern 3-prong 
plug on the end, rather than a cloth-covered cord or 
"zip-cord." The radio chassis will always be 
grounded, just like the test instruments on your 
bench and just like your other electronic devices at 
home (computer, etc.). The radio's on-off switch 
will now switch off the power line's "hot" wire, 
disconnecting that wire from everything else in the 
radio, when switched off. 

The only problem you might encounter with this 
wiring system is a minor one, which can crop up 
with radios with B- connected directly to the 
chassis, like the Emerson, above. In some 
instances, you may plug this radio into a modern 
GFCI-protected2 outlet, like in the garage, on the 
patio, or in the bathroom. Turning it on, or even 
plugging it in, can trip the GFCI breaker because a 
tiny amount of the power current can return to the 
power distribution panel via the green grounding 
wire, since both it AND the white neutral wire are 
connected to the chassis. It might be tempting to 
insert a 1-ohm resistor in series with the green 
wire's connection to chassis, which would insure 
that essentially all current would return on the 
white wire, but the UL wouldn't like the lack of a 
firm bond between green wire and chassis. Even 
though fixing the radios as indicated in this article 
makes them safe, the problem of having some of 
them trip GFCI breakers remains. 

So this leaves us with a dandy quiz question: 
How do we solve this problem of tripping GFCI 
breakers with these "fixed" radios? 

GFCI breakers measure the difference in the two 
currents flowing in the black and white wires, 
respectively, and if the difference exceeds 5 milli-
amperes, the breaker shuts off the circuit, since any such 
difference presumes 5 mA or more flowing elsewhere, 
perhaps through the operator's body. 

Radio Age - March 1998 Page 3 



1.002 12365 
Co Ce 

MID. 777178. _e L3 
Lt 
50n 

R F. AMPt. 
RCA 59, 

Coo 
12-50 

Lo, mor D. 

Co. IA Lo 1c, Ls 

., —. 
Cs 

-1- -7-; U. 0D.: 
d c 

I l 

g c. _ . 
Ca 
Cs 

C 1 
9-30 
M1•110. 

11tT 
RCA 5To 

4 30 
11M ID 

T P.e 
2 r:IEGS. C,4 OUTPUT 

.002 TiFft \  liCfbit 

11 I 
l'i % R. k 

f;,z IC.,3  1 WO 1 MCG I I Mi. 

t114 FA 

RI, 

2M IP“_° 
300 

3(011014 

C I 
05 tIFO. 

Il, • 
31000n-

Co 

co 
411101: 

Cs 
4.MID. 

RECT. 
500 .31 

1.7 
500n 

Ce 
.0.511FD. 

CAR3515 
8- bit 

Pt 
315 ft 

C6 
.006 tin). 

431 

SOFT 

Ce 

I Mi'D 

Le 
815n 

Figure 1. RCA R-27 radio schematic, showing B- bus connected to chassis via C8. 
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Figure 3. 3-wire power line on RCA R-27. Figure 4. 3-wire power line on Emerson 109. 
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RHS SIGNS MEMORANDUM WITH GWU; 
RADIO MUSEUM/LIBRARY IS ONE STEP CLOSER 

by Brian Belanger 

On January 4, 1998, Ed Walker, President of the 
Radio History Society (RHS), signed a Memo-
randum of Intention with Washington's George 
Washington University (GWU). Both parties com-
mitted in this historic agreement to work together 
to create a radio and television museum and 
library. The signing followed months of careful 
negotiation to protect the interests of both parties. 

A GWU press release dated January 16, 1998, 
announcing the agreement, noted that the 
university will provide for the storage, 
preservation, and accessing of the collections. 
University Librarian Jack Siggins noted, "This is 
an extraordinary opportunity for GW to help 
preserve broadcast history for generations to come. 
The Radio History Society has gathered a 
wonderful collection of material, and GW is 
honored to partner in this project. In addition to 
aiding research efforts, access to this archive will 
open a new door to history for students and faculty 
on our campus and to visitors from around the 
world." RHS President Ed Walker said, "The 
Radio History Society is extremely pleased that the 
exhibit held at GW in 1995 has led to a more 
formal and long-term relationship between the two 
organizations. As a result, we will be able to 
preserve the legacy of radio and television in 
documents and equipment and pass this inform-
ation on to future generations." 

Jean Folkerts, professor and director of the GW 
School of Media and Public Affairs, said, "We are 
delighted to have the Radio History Society's 
archives at GW. The research materials will bene-
fit our own faculty and attract outside scholars to 
the University. More significantly, the artifacts 
will enable our students to understand the rich 
history of broadcasting's pioneers." 

As part of the new relationship, RHS will put on 
a six-week exhibit this spring entitled 
"Washington's Broadcast Legacy." The exhibit, 
which will run from April 20 through May 26, will 
chronicle important developments in the history of 
radio and television in the nation's capital. The 
exhibit will be housed in the Colonnade Gallery, 

located near the faculty dining room on the third 
floor of the Marvin Center (800 21st Street, NW --
two blocks from the Foggy Bottom Metro Station). 
The exhibit will include displays covering a wide 
variety of topics. For example, one section will 
describe C. Francis Jenkins' technical contributions 
to early scanning disk television and will feature 
some very rare pieces of Jenkins' equipment. 
(Jenkins made regular TV broadcasts from the DC 
area during the late 1920s.) Another display will 
document the contributions of the Washington-
based National Radio Institute in training people 
via correspondence courses for the then-new radio 
industry. Also included will be material on FDR's 
fireside chats via radio, the Kennedy-Nixon 
television debates, and much more. Mark your 
calendars now and be sure to see this memorable 
exhibit. 

The next step is for RHS and GWU to develop a 
formal agreement to transfer to the university the 
large collection of literature that RHS has accumu-
lated. In addition to reference materials like Rider 
manuals and Sams Photofacts, RHS owns bound 
volumes of magazines like Radio Broadcast from 
the 1920s and 1930s, Proceedings of the Institute 
of Radio Engineers starting with Vol. 1, No. 1, a 
variety of early radio textbooks, and much more. 
Initially the collection will be stored at the 
Washington Research Library Consortium facility 
in Upper Marlboro, MD. This is an ultra-modern 
climate-controlled building shared by GW's 
Gelman Library plus several other university 
libraries in the area. During the cataloging of the 
RHS collection, those materials that are beginning 
to deteriorate due to acid in the paper will be 
identified and will receive special preservation 
treatments to stop the deterioration. Once the 
material is catalogued, preserved, and shelved, it 
will be available to radio historians and others 
interested in the history and technology of early 
radio and television. 

Preservation is expensive. In addition to treating 
the books and magazines, acid-free storage boxes 
and folders must be purchased. GW will provide 
library staff to help with the cataloging and to train 
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volunteers from RHS and MAARC who will assist 

in sorting the collection and establishing the 
computer database. 

In the immediate future, RHS will do temporary 
exhibits at GW like the one described above. In 

the longer term, RHS and GWU expect that 
permanent museum space will become available 

either on the main campus in downtown DC, or 
possibly at the new Mt. Vernon College campus in 

northwest Washington, which GWU recently 
acquired. One of the options receiving serious 
consideration now involves the new 

Communications Department Building that GWU 
plans to build on its main campus within the next 

few years. There is a distinct possibility that the 

entire mezzanine level of that building might be 
made available as a museum. 

These are exciting times for MAARC and RHS 

in that we now have tangible results to show for 
our efforts since RHS spun off from MAARC. For 
the past several years, MAARC has maintained a 

portion of its assets in a special projects fund to be 
used for helping to create a museum/library. Now 

that this is actually happening, RHS has submitted 

a proposal to the MAARC Board of Directors seek-

ing a grant to help support the preservation of the 

library materials and the spring exhibit. If the 
MAARC Board agrees to help support this cause, 
then the preservation can proceed much more 
rapidly. 

If you are not already a member of the Radio 
History Society, you need to join now to help 

support this worthy cause. Members receive the 
RHS newsletter that will keep you informed of 
new developments with the RHS and the muse-

um/library. The minimum annual membership is 
only $ 15. (Please send more if you can!) Since 
RHS is an IRS 501(c)(3) organization, dues and 

contributions to RHS are fully tax-deductible. 
Send your check made out to "Radio History 

Society" to Michael Rubin, RHS Treasurer, 1427 
Woodman Avenue, Silver Spring, MD 20902. 
Note, too, that you can donate radios or other items 
to RHS and take a tax deduction for the full market 
value of the item. 

§§§§ 

MAARC Calendar Year 1997 Treasury Report 
by Barry Zimmerman, Treasurer 

MAARC's positive financial growth continued throughout last year, resulting in a considerable 
increase in cash assets from the beginning to the end of the year. The two most significant contributor's 
to the increase were Radioactivity and membership incomes from growth and multi-year renewals. 

Note, that since these multi-year members will not be renewing for two or three years, we can expect, 
and will plan for, a lower membership dues income total for the next two years. A small portion of the 

1997 assets increase will go toward offsetting this lower total. In addition to the anticipated reduction in 
the dues income, we will also have higher printing costs for Radio Age due to the change, in December 

1997, to a new printer which offers better quality production and improved paper quality. These 

changes will be most evident in the reproduction of photographs. The Board feels this was a good 
investment, and a number of the members have expressed similar satisfaction with the improved 
product. 

Bottom line, no dues rates increases are anticipated in the foreseeable future. And, certain that 
we will be able to fulfill our commitments to our members, we are still financially able and willing to 

support the Radio History Society (RHS). Our contributions combined with its member support should 
allow this worthy organization to begin to achieve its goals in 1998. 

The summary data on the following tables is derived from the same detailed record-keeping and 
accounting practices which were begun early in 1996, and reported in the Treasury Report published in 
the February 1997 issue of Radio Age. 

Most importantly, thanks to all the members for continuing to support MAARC and the hobby. 

Radio Age - March 1998 Page 6 



1997 MAARC TREASURY REPORT 
covering the period from Jan. 1, 1997 to Dec. 31, 1997 

SUMMARY OF INCOMES 

Membership Dues Incomes (renewal and new member) $14669.51 

Cash Donations 0.00 

Auction Sales Net (gross sales - consignment payout) 2951.30 

Monthly Meeting Entrance Donations (except Radioactivity and picnic) 708.00 

Picnic Entrance Fees (attendance free this year to attendees) 0.00 

Radioactivity Entrance Fees (registration, dealer spaces, banquet) 4151.00 

Meeting 50/50 Raffles Net 178.25 

Meeting Tube Sales 1082.00 

Grill Cloth Sales 12.00 

Library Schematic Sales 298.00 

Back Issue Sales 208.60 

Capacitor Sales 289.00 

Miscellaneous Incomes 245.15 

TOTAL $24792.81 

SUMMARY OF EXPENSES 

Membership Dues Expenses (postage, forms, envelopes) $587.02 

Newsletter Printing (excluding Radioactivity insert) 9286.88 

Newsletter Mailing (postage only) 2833.12 

Newsletter Miscellaneous (photo prep, editor expenses, labels) 129.58 

General Administration and Overhead (fees, permits, insurance, misc) 615.51 

Auction Expenses (forms) 123.50 

Hall Rental (except Radioactivity and picnic) 750.00 

Picnic Site Costs (space usage, toilets) 200.00 

Radioactivity Site Costs (space, usage fees, banquet costs, refreshments) 2252.77 

Advertising for Radioactivity (papers, ARC, Radio Age insert) 595.51 

Tube Sales Expenses (supplies, stock purchases) 206.85 

Grill Cloth Sales Expenses (stock purchases) 0.00 

Library Schematic Sales Expenses (purchases, postage, supplies) 348.26 

Back Issue Sales Expenses (postage) 682.88 

Capacitor Expenses (purchases, supplies) 1165.44 

Copier Expenses (service contract, supplies) 474.00 

Trailer Expenses (registration, repairs) 13.50 

Miscellaneous Expenses 478.35 

Liquid Assets Purchase (transfer to savings account) 3000.00 

Equipment Assets Purchases 0.00 

TOTAL $23743.17 

LI U1D ASSETS 

Bank Checking Account 5339.57 

Bank Savings Account 6119.99 

Merrill-Lynch Investments 10045.94 

T. Rowe Price Reserve Funds 8113.01 

Newsletter Mailing Advance (held by Barry Zimmernan) 275.00 

Auction Operating Advance (held by Rod Matzko) 200.00 

TOTAL 30093.51 

FOR THE RECORD 
The January meeting of the Mid-Atlantic Antique Radio Club was held on the 25' at the New Hope Church gym. 

Charlie Rhodes demonstrated the selection and use of a good oscilloscope in the repair shop. At least 88 persons 

were present, while the donation jar collected $96. In addition, about 70 items were auctioned, some pieces hav-

ing been donated to MAARC, making an auction net of $174.75. There were also sums of $135 for tube sales, 

$146 for capacitor sales, and $16 in other sales. Thanks to all who attended and especially to those who helped. 
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Radioactivity - 98 Report 

OLD EQUIPMENT CONTEST FINALIZED 

The contest categories proposed in the January issue of Radio Age have been commented on by the 
membership, and many good suggestions were received. Several members are keen on anniversary 
radios, so we have included a golden anniversary category - radios 50 years old this year. Also, we were 
reminded that Philco began in radios in 1928 — 70 years ago — so we have a Philco category. Here are the 
final categories; the rules remain the same as published then. 

A 
1. Homebrews from Publications — 1920s 
2. Homebrews from Publications — 1930s 

3. Factory-made radios from the 1920s - battery or ac-powered 

4. Homebrew Transmitters from Publications — 1920-1940, less than 100 watts plate input power 
5. Transistor Radios, all styles 

6. Best Sounding Table Radio — (≥50 yrs old) 

7. Golden Anniversary radio - any from the year 1948 
8. Best Picture Table TV — (≥40 yrs old) 
9. Anything Philco! 

10. Cathedral style Radio, any make, any size 

11. Advertising Devices/Literature 
12. Loudspeaker — Horn Type 

13. Loudspeaker — Cone Type 

From this list of categories, you can see all sorts of possibilities, but note how important documentation 
will be!. The "Anything Philco" category should bring out some of those unusual pieces, and they can be 
radios, TVs, intercoms, or test equipment! There was a lack of expressed interest in headphones, so that 
category was dropped, but we will accept headphones as drivers for speakers. 

REPAIR CLASS FILLING UP 

If you have designs on getting in on the 6-hour radio repair classes being conducted during 
Radioactivity - 98 (Thursday evening, Friday afternoon, Saturday morning), you'd better e-mail or write 
Brian Belanger, registrar for Radioactivity - 98, as soon as possible. Just tell him to reserve a space in the 
class, and when you register, whether by mail or at the gate, remind the registration person that you have 

already reserved a classroom space. We can accept only about 18 registrants for the course. It will cover: 
"Circuits you need to know," "Troubleshooting," and "Repair techniques." Course attendance will still 
allow plenty of time in the fleamarket, banquet, contest, auction, and the Friday morning seminar. 
Attendees may bring in a small sick radio chassis on Friday for diagnosis and Saturday for repair, but it is 
not necessary to do so. 

1 , 

1 
! 
i 

i 

MAARC YOUR CALENDAR 4 

Friday-Saturday, Mar. 20-21 AWA Carolina Chapter meet, Charlotte, NC (see p. 20) 

Sunday, Mar. 22 MAARC meeting, New Hope Church gymnasium, 2:00 p.m. 

Saturday, Mar. 28 MAARC, PARS, etc. Spring Fever, Washington, PA (see p. 20) 

Saturday-Sunday, Mar. 28-29 Greater Balto. Hamboree, Timonium Fairgrounds, MD 

Sunday, April 5 RARSFest 98 at Raleigh, NC, State Fairgrounds, Jim Graham Bldg. 

Sunday, Apr. 19 MAARC meeting, New Hope Church gymnasium, 2:00 p.m. 

Sunday, May 24 MAARC meeting, New Hope Church gym., 2:00 p.m. (Date change) 

Thursday-Saturday, Jun. 11-13 Radioactivity - 98, Great Western MD Inn, Laurel, MD 

1 
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Yet More Adventures With a Curve Tracer 
by Alan Douglas 

Just when you felt it was safe to pick up your Radio Age... here he is again, still hung up on curve tracers. 

Incidentally, one of the Internet newsgroups 
(rec.audio.tubes) had a very short discussion going 
in early February on homebrewing a simple curve 
tracer. One of the comments was that a CRT 
display of a family of plate curves was not terribly 
useful for serious design work, and that eyeballing a 
few curves would quickly lose its appeal after the 
novelty wore off. True enough, for design work, but 

as the saying goes, getting there is half the fun. You 
can learn a lot from playing with one or by working 
"under the hood" on repair or restoration, even if 
you don't "need" a curve tracer. 

Yup, I wasn't satisfied with the Tektronix 575, too 
cheap to spring a kilobuck loose for a 576, so what 
was that mysterious Fairchild model I heard about, 
the 575's only competitor? Was that one any good 
for tubes? I found it in the Tucker catalog (at $950, 
chuckle), the model 6200B, rated to 100 volts 
supposedly, not very promising, and promptly 
forgot about it. Then at the semi-annual Floss 
Traders hamfest in October, one surplus dealer had 
what I guessed was an off-brand curve tracer, a 
Systron-Donner*, that seemed to be capable of 

1000v . I couldn't quite figure out the scheme for 

determining the voltage steps, the thing was getting 

rained on, and its price was $200, so I passed, but 
when it appeared the next week at the MIT flea 
market, the last chance of the season for both buyers 
and sellers in these northern climes, I thought it 
would be worth tinkering with, and got it for $ 140. 

It was said to work, and of course it didn't. 
Without a manual I was flying blind, but I did find 

leakage in the transistor sockets and in several fibre 
washers that insulated various binding posts and 

banana plugs, caused by one too many flea-market 
baths. And some missing chassis screws had 

resulted in broken connections to the main high-
voltage rectifier. At this point it almost worked, 
except for an overheating power transistor, and I put 
out feelers for a manual. 

The manual, as it turned out, took three months to 
locate, and set me back $27.50, but meanwhile I did 

find out a lot more about Fairchild and Systron-
Donner. Because this was a Fairchild after all, the 

model I had wanted in the first place! The story, 
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briefly, is that Fairchild designed this thing around 

1967, and sold it for a couple of years. But the 
(DuMont) oscilloscope and instrument divisions 
were losing money faster than the semiconductor 
division was making it, and the company had no 
strong leadership, so divisions were moved across 
the country and back, closed down and reopened, as 

each new president tried to turn the company 
around. In 1969 the design for this instrument was 
sold to Systron-Donner, who were acquiring several 

companies and product lines at just that moment. 
My curve tracer, made in 1969, contains 
components bought several years before, and even 
has a "QCFI" stamp on one subassembly--"Fl" 
standing for Fairchild Instruments. So Systron-
Donner bought not only the design, but also the 
stock of parts. And the manual mentions Fairchild 
in many places, although the cover and title page are 
marked Systron-Donner. 

While it is doubtful that any further engineering 
went into the 6200B after it left Fairchild, this 
design is miles ahead of the Tektronix 575, being all 
transistorized, and capable of 1000v collector 

voltage and up to 35v of steps for FET bias (FETs 
practically didn't exist in 1958 when Tek designed 

the 575). But Fairchild's marketing was no match 
for Tek's, so 6200Bs seem to be rather uncommon. 
And in 1968 Tektronix came out with the 576, more 
expensive than the 6200B, but better in every way, 
and with Tek's reputation behind it. In short, no 
contest. 

Pity, because Tek 576s don't sell for $ 140, and the 

6200B (or 6200B/P, the externally-programmable 
version) is a decent instrument. It does go to 1000v 

at 100mA, far more than the Tek 575 (the 576 is 
rated to 1500v ) and it will produce grid steps up to 

35v (575: 10v. 576: 40v). So while a Tek 575 will 
need an external grid-step amplifier, the 6200B will 
test many triodes without added equipment other 

than a source of heater power. 

What it will not do, of course, is switch between 
two tubes like the old Tek 570 vacuum-tube model, 
but then, none of the transistor models will either. 
Nor will it produce positive grid steps (at the same 
time as negative, that is). There is a lot of parallax 
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in the CRT display, while the Tek 576 CRT has an brand, but I also have seen warnings from 

internal graticule. Otherwise: not a bad choice, if electronics techs that some of their older 

you can find one. instruments such as frequency counters are not 
paragons of reliability or maintainability. 

*Yes, yes, I know that Systron-Donner is not an off 

How to Avoid Repairing Stan's Radio 
by Mr. Answer Person 

I was going to use the pseudonym "Mr. Answer Man," but decided it was more correct to show even 
handedness when it comes to gender things. 

When you really get to be competent at fixing radio chassis, even to the point of solving those pesky 
intermittent open connections in coils, then all your friends start piling on their problem repairs for you to 
help them with. Here are some ways of avoiding the problem of Stan, the most pesky of your friends with 
broken radios, taking advantage of your repair skills and your easy-going nature. 

I. Carry two heavy junker chassis around with you all the time. When Stan asks, "Say, could you give me a 

tiny bit of advice about how to get this Philco to stop squealing as you tune in..." you interrupt, with, "Not 
right now, Stan. You see, I've got these two chassis..." 

2. As soon as Stan comes in the shop with his problem chassis, grab it from him, turn it over, and 

methodically replace all the capacitors, while humming a tune very loudly, so you won't hear his 
protestations. When you finish the recapping task, stop humming and say, "There!" He will likely ask, "Do 
you have a replacement pilot lamp for this Emerson? I've replaced all the caps, and need a new bulb." 

3. Before Stan comes in for his daily brain-picking session, take some 12SA7GT tubes and glue a grid cap 
to the top of each, using clear silicone cement. Then have an old All-American 5 chassis there behind the 
bench, so that when he comes in you can be repairing the chassis. Pull one of the doctored 12SA7GTs from 
the chassis and put it on the tube checker, without connecting up the grid cap alligator clip. Mumble 

something about the tube testing "bad," and Stan will certainly remind you to hook up the grid cap. Scowl 

at him, then at the tube, and then pinch off the grid cap and toss it in the trash. Thank him for the reminder 
and then pronounce the tube "good." He will leave. 

Ieb110 QM[I,Z - a 
Send your answers to this month's quiz (don't forget to mention the quiz number) to Ed Lyon, 11301 

Woodland Way, Myersville, MD 21773, or e-mail them to: 
LYON@FRED.NET. 

1. Who were the three comedians who told jokes on "Can You Top This?" Who was the moderator who 
read the radio audience's write-in jokes? 

2. What or where was Hugo Gernsback's "Detectorium?" 

3. In what city are the only two K-call- letter radio stations that have always been located east of the 
Mississippi? What are the stations? 
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Re-Polarizing Electrolytic Condensers - Part I 
A story about reform by Charles Rhodes 

Ellectrolytic condensers have limited shelf lives 
i I. compared to other radio parts. When they were 

manufactured, they were subjected to an electro-
chemical process called polarization. Just as a 
charge in a car battery vanishes with time, polar-

ization also wears off with age, especially when not 
in use. A "New Old Stock" (NOS) condenser 

should be re-polarized before it is installed. The 
filter condensers in old radios which have lain 

unused for one or more decades have suffered de-
polarization and these too should be re-polarized 

before the radio is plugged in. 

This is a construction article on how to build a re-

polarizing instrument and how to use it to revitalize 
filter condensers which have been dormant, either 
on the shelf (NOS) or in an unused radio. 

The idea behind electrolytic condensers 

Electrolytic condensers consist of two aluminum 
foils separated by a thin porous paper saturated with 

an electrolyte. When made, they are polarized to 
produce an insulating layer of aluminum oxide 
which is the dielectric. This is called anodizing the 
aluminum foil. Until this is done, these condensers 

would test "shorted," passing very large dc currents 
if placed across a dc voltage supply. If the finished 

condenser is not promptly' used in a circuit in 

which a polarizing voltage is maintained on the 
condenser, the anodic oxide coating slowly re-
dissolves in the electrolyte-soaked paper, and the 
condenser is said to be de-polarized. If a de-
polarized filter condenser is subject to the full 
output voltage of the rectifier in a radio, the current 
flow may generate enough heat to boil the 
electrolyte, produce steam, and the condenser may 

actually explode. The current flow could also burn 
out the power transformer or damage the rectifier 

tube or both. Such accidents need not happen in 

your radios if you heed the following. 

Caution in first time operation of old radios 

Before you connect any radio which has been idle 
for a year or more to the power line, you should re-
polarize the filter condensers. There are three ways 

Within one or two years at room temperatures. 
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to do this, assuming that the filter condensers are 

not defective: 

(1) Connect a 40 or 60 watt light bulb in 
series with the power to the receptacle into 

which you will plug the radio. Turn on the 

radio and plug the line from the light bulb 
into a convenient power receptacle. The bulb 
should light, but only dimly as the 120 volts 
is shared between the bulb and the radio. This 
limits the current flow from the rectifier into 

the filter condensers so they cannot overheat 
and be damaged. After a while, you can 
replace the bulb with a 100 or 150 watt bulb, 

run that for a while, and then the radio can be 
plugged directly into a power receptacle 
unless the bulb burns at normal brightness 
meaning the radio has a short circuit. This 

set-up is shown in Fig. 1. The lamp socket 
can be obtained at a hardware store. 

(2) If you have a Variac (variable voltage 
transformer) you can use it to raise, gradually, 
the voltage to the radio from, say, 40 volts to 

120 volts over at least a ten-minute period. 

This accomplishes the same objective. You 
have re-polarized its filter condensers by 

allowing a limited dc current to flow through 

them to rebuild the dielectric layer. [Note: I 
strongly advise that you have a fuse in series 

with the output from the Variac to the radio. 
The fuse should be 1 or 2 amperes, never 
more. This will protect your Variac if the 
radio has a short circuit in it. The fuse at the 
input side of your Variac will not protect it 
against a shorted radio.] This set-up is shown 

in Fig. 2. Radio Shack can supply the fuse 
holder and fuses, etc. 

(3) Build the re-polarizing instrument to be 

described in this series, and connect its 
positive lead to the positive side of the input 
filter at the rectifier tube socket, and the 
negative lead to the negative side of the filter. 
Under no circumstances should the radio 
be plugged into the power line while the re-
forming instrument is attached to the radio 
circuitry!  
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How to proceed from here will be described in the 

Operation section of this article, next installment. 

The re-polarization process 

When dc voltage is applied to electrolytic 

condensers that have been idle for a protracted time, 
current will flow through the condenser, as if it were 
a resistor. This current flow anodizes the surface of 
the aluminum foil, and the layer of aluminum oxide 

thus formed acts as an insulator to reduce the 
current flow to a mere (and safe) trickle. As the 

voltage across the filter is increased the thickness of 
this dielectric layer increases. By starting with a low 
voltage the dielectric layer is grown slowly and 
without undue heat being generated. Once the 

dielectric layer is fully developed by applying full 
rated voltage, the leakage current is insignificant 

and the condenser is said to be re-polarized. Elec-
trolytics rated at 450 volts were initially 'formed' at 

about 525 volts. Their leakage current is very small 
up to the forming voltage used, but increases very 
rapidly at any greater applied voltage. The reader 
may wonder, then, why all electrolytic condensers 
aren't polarized at 525 volts at manufacture, if only 

to simplify how many different values must be 
stocked. The thickness of the dielectric layer 
(anodizing) varies directly with the polarization 

voltage. The capacitance of the finished product is 
inversely proportional to the thickness of the 

dielectric.2 So where a high working voltage is 
needed, the available capacitance in a given size 
package or can is less than what can be packed in 
that size package or can at a much lower voltage. 

There is no free lunch with filter capacitors. Why 
do we see 450-v condensers in radios where B+ 
measures under 300 volts? Why such a safety 
factor? Most radios used a directly heated rectifier 
tube, typically an 80 or 5Y3-G. These reach full 
filament temperature (hence, full emission) in 10 

seconds or so. The other tubes, comprising the B+ 

load, take a minute to heat. During that last 50 
seconds, B+ is considerably above the value shown 

on the schematics. It can be 40% above the value 
reached while the radio is operating. During this 

warm-up, the electrolytics must not be subjected to 
voltages above their working voltage or they suffer 

damage. That's why designers used 450-v condens-
ers in 300-v circuits. 

2 See Lyon, E., "Recapping that Old Radio," Radio Age, 
23, 2, Feb. 1998. 
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Safe re-polarization 

The trick is to re-polarize these condensers 
without damaging them or the radio. Believe me, a 
blown filter leaves a real mess behind and may 
frighten the family and the dog in the process. 
While it is clear that one might re-polarize an 
electrolytic condenser after installing it in a radio's 
circuit, by following the procedures ( 1) or (2) 

described earlier in Caution in first-time oper-

ation..., it should be made clear at this point that 
not all electrolytic condensers can be re-polarized. 
Some age gracefully, with the anodic coating simply 
thinning out to nothingness, and the electrolyte-

soaked paper still intact; these are "good" 

condensers. Others, however, de-polarize irregular-

ly, leaving scars or speckles having no ability to be 
anodized, or the electrolyte has evaporated, leaving 

a dry salt behind; these condensers are "bad." They 
should be weeded out before installing them in the 
radio, unless you love soldering. So, obviously, the 
repairer should have a re-polarizer on the bench, and 

should not rely on the lamp bulb or Variac methods, 
except to rejuvenate known-to-be-good electrolytic 
condensers already installed in radios. 

The new re-polarizing instrument 

In the April 1992 issue of Radio Age I described a 
very simple, easy to build, re-forming, or re-
polarizing, instrument. If you have this issue, or can 

obtain a copy, re-reading it is a good way to begin 
this project. If you built that instrument, you might 
upgrade it to the new design. 

Any re-polarizing instrument applies a limited dc 

current, usually 10 mA, to the condenser. This 
current comes from a power supply capable of 
producing as much voltage as the peak voltage 
rating of the condenser being re-formed. A 
condenser rated at 450 volts (working voltage) was 
factory polarized at 525 volts to give a safety 

margin. A rule of thumb is to re-polarize at about 
15% more dc voltage than the working voltage of 
the condenser. [Note: some multi-section condens-
ers have sections designed to operate at different 

working voltages; trying to re-form a low voltage 

section at a too high a voltage won't work]. For 
example, there may be a 25-volt section, a 350-volt 
section, and a 450-volt section in one condenser. 
The 450-volt section should be re-formed at 500-

520 volts, while the voltage must be reduced to 400 
volts before connecting the 350-volt section, lower 
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yet for lower-voltage sections. A 25-volt section 

can be re-formed right in the radio, using normal 
cathode current. 

This new re-polarizing instrument has a voltage 
control and a meter to indicate the polarization 

voltage over the range of 100 to over 500 volts. It 
also has a very effective current metering feature. 
When the 10-mA dc polarizing current is flowing 
into the condenser to be re-polarized, the meter 

swings to the left, indicating the current is into the 
condenser. As the aluminum is anodized, less and 

less current flows into the condenser, so current that 
the condenser rejects then flows to a voltage control 
tube, and this current makes the meter needle deflect 
to the right. [This is a zero-center milliameter whose 
scale reads from - 10 mA to + 10 mA]. While the 
condenser is being re-polarized, the voltage across it 
increases towards the limit set by you. Thus the 
voltmeter reading increases as the process is 
underway. Now if the condenser cannot be re-
polarized, then either the voltage won't run up and 

the current meter will continue reading - 10 mA, or 
the voltage will rise immediately to the set voltage 

with little or no current flow, meaning the condenser 
is completely dried out. These readings tell you to 

discard that part. I've noticed that sometimes the 
voltage increases steadily up to a point, stops in-
creasing, and may or may not resume increasing to 
the voltage limit you set. What is going on? The 

condenser broke down under the stress of the 
voltage at which the voltage rise ceased. The 

dielectric may self-heal in a few minutes in which 
case the voltage starts to increase again. If it doesn't 
self-heal, the voltage will stay at that level, and the 

condenser is no good. 

Another benefit of the new design is that it takes a 

very short time to re-polarize a condenser. This is 

because the polarizing current is constant: 10-mA 
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Figure 1. Lamp method of easing input current. 

flow into the condenser, right up to the moment that 
the electro-chemical process (anodizing) is complet-
ed. My earlier instrument limited the current with a 
resistor, so while there was 10 mA available 

initially, the current fell off with time and it took a 
long time to get the anodizing process fully com-

pleted. I would estimate this unit takes no more 
than two minutes on an average condenser, 
somewhat longer on very large and older stock 

condensers, of course. You can monitor the process 
and know you have a good condenser. 

While panel meters may seem to be troublesome 

to mount, and cost money, they really prove their 
worth in this instrument as you don't waste time 

trying to restore duds. You could use any bench 
multimeter instead of dedicated panel meters by 
providing binding posts to connect your multimeter, 
but you will find the panel-mounted meters much 

more convenient in the long run. If you insist on 
using multimeters, all you really need on the panel 
of this instrument are binding posts for the meter 

probes, but leave enough panel space for meters, as 
someday you'll find them and will want the 
convenience of having the two meters built-in. 

You should get a zero-center scale milliammeter 
and a voltmeter whose scale reads to 500 volts or 

more, before starting this construction project. Any 
center scale dc meter of better than 10 mA full-scale 
sensitivity is usable for the current meter here, 
simply by shunting it so it reads full scale, but 

doesn't go off-scale when the instrument's 10 mA 
flows in it. Start with a 2241, 1/2-watt resistor 

shunted across a ± 1-mA meter, if that is the size 
meter that is available. Here is where a surplus 100-
ohm Bourns Trimpot (miniature screwdriver-
adjusted rheostat) might come in handy. 
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...to be continued 
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Figure 2. Variac method of easing input current. 
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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 either 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 telephone ads, please, but e-mail is welcomed. 

For Sale: Galena crystal radios; super-sensitive and 
selective; also parts to make your own. L. Gardner, 458 
Two Mile Creek Road, Tonawanda, NY 14150; (716) 
873-0447. 

For Sale. E.H.Scott "Laureate" radio-phono in 
mahoghany cabinet, good chrome, working cond., $500; 

Advent Model 100 Dolby noise reduction unit, $75. 
Milt Margolis, 6500 Harwood Court, Springfield, VA 

22152; (703) 451-4507. 

Wanted to borrow for Radio History Society Exhibit 
at the George Washington University: A piece of 
National Radio Institute service equipment in very good 
condition. For example a mid- 1930s multimeter or 
signal generator in one of those wood cases would be 
ideal. Would need it on loan from mid-April through 
early June. Please call Brian Belanger at (301) 258-
0708 or Gerald Schneider at (301) 929-8593. 

For Sale: Working Tektronix 556 dual beam 
oscilloscope with roll-around cart. Includes the follow-
ing plug-ins: type 53C; type 53/54B; type D; type IA4 
4-channel amp.; and a type 1 Al dual trace. Manuals also 
included. All for $75. Also a pair of Ritron, Inc. 
(Carmel, IN 46032) 2-channel portable walkie-talkies 

model RI- 150 for $25. They take a 9-volt battery. John 
Okolowicz, 624 Cedar Hill Rd., Ambler, PA 19002. 
phone: (215) 542-1597; grillecloth@compuserve.com 

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 5,600 shows 
arranged by category and title. Only $2.00 (P&H). Send 
request to: Erstwhile Radio, PO Box 2284, Peabody, 

MA 01960. 

WANTED: Hundreds of attendees to Spring Fever! 
This is the 6`h annual meet sponsored by MAARC, The 
Museum of Radio & Technology, Pittsburgh Antique 

Radio Society, Buckeye Antique Radio & Phonograph 
Club, and Niagara Frontier Wireless Association. March 

281b, Washington, PA Fairgrounds, (304) 744-8082. 

Services Offered: Professional restorations for all 
antique table radios, consoles, cathedrals, tombstones, 
battery sets, comm receivers, amplifiers, and auto radios 
• Complete overhauls • Lacquer-sprayed, hand-rubbed 
cabinet refinishing • Reasonable rates • Free estimates - 

UPS/USPS/FEDEX shipments OK• Work guaranteed 
Also buy/trade/ sell/find radios/parts. Bob Eslinger - 

Antique Radio Restoration & Repair, 20 Gary School 
Rd., Pomfret Center, CT 06259; (203) 928-2628, 10 
a.m.-7 p.m., Tue-Sat.; radiodoc@neca.com 
web: http://www.neca.com/—radiodoc 

Wanted: Majestic chassis 15, 15B, or 15D first IF coil, 
part number 4428, or Meissner 20-2411; also need 
knobs for above; also RCA RE-57 door pull; also 
literature on Ristaucrat Dial-O-Matic Model 2020; also 
need Sams Photofact # 19 and Meissner catalog giving 

cross-reference between Meissner numbers and radio 
manufacturers' numbers; also need other parts catalogs. 
Alvin Heckard, RD#1, Box 88, Lewistown, PA 17044. 

For Sale: AK dual detector 2A (repro), $ 100; Western 
Electric Wheatstone bridge, $50; Admiral 5S22AN, 

deco, $35; Zenith R723, very nice, $35; Duo-Spiral 
folding loop, $65; Crosley Musicone, works, $40; 
Motorola 51X20, wood, $35; Ventas V779 desk mike, 
very good, $20; Puritan 7-tube BC/SW radio w/ 

pushbuttons, wood, $30; Black metal 4-tube 

communications receiver, $30; RCA Victor small 5-tube 
set, wood, $35; Radiola 520 small wood radio, very 
good, $35; all above plus S&H. Phone before 9 p.m. 

EST. Wally Worth, 2 W. Elm Avenue, Wollaston, 
MA 02170; (617) 479-4512. 

Sale/Trade: Zenith 9S367 floor model, good, but needs 

some knobs, and Victor R-32, pickup only. 
Wanted: Really need that chassis for the "Little Giant" 
mini-cathedral; also need crystal detector, headphones, 

and current-squared meter for Kolster type D 
decremeter; need speaker for my Philco 70 grandfather 

clock-radio and parts for my Tarleton 10 transistor 

radio. Thanks. Michael Crain, 3 Hillside Avenue, 
Harvey's Lake, PA 18618-9782; (717) 639-2794; 

mcrain1952@aol.com 
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Wanted: E.H.Scott Laureate Grande and Westerly 
Grande radios and Zenith consoles, Models 15U270, 
15U271, 15U272, and 15U273; have some trades, 
Edison phonographs, and cash.  

Sale: Rockola jukebox, 1936 nightclub model, 
completely restored, asking $ 1250. Dave Stampler, 45 
High Street, Stewartstown, PA 17363; (717) 993-3571.  

For Sale: Communications and military radios, test 
equipment, and some radar items. Send long SASE for 
list. No sales until you see list. Looking for trades. Ray 
Chase, 1350 Marlborough Avenue, Plainfield, NJ 
07060; (908) 757-9741.  

For Sale: Instruction manual for Stark Models 9-66A 
and 966AU, excellent cond.; B&K Model 700-series 
tube checker manual, good; Knight Model 600A-series 
tube checker manual, good; supplemental test data 
sheets ( 10 pages) for use with Heathkit IT-21 tube 
checker, good; supplemental tube chart for Precision 
Series 910, 912, 914, 915, 922, and 954 tube checkers, 
includes instructions for use of Adapter G-109, good; 
bench stand roll chart for Allied Model 600B, good; all 
above items, $ 10 each. Roll chart for Eico Model 624-
09 tube checker, good; roll chart for Heathkit TC-47 
tube checker, dated 3-1-50, mint; roll chart for Heatkit 
tube checker, part # 445-1, mint; above 3 items, $7.50 
each. Operating instruction sheet for Model TV- 11 tube 
tester, reprint, good, $5; interchangeability chart for 
Eico tube checker, part I.E.1318, $5. All prices in US 
funds, and are postpaid. Ernest D. M. Yeaw, RR#3, 
Tatamagouche, N.S. BOK 1VO, Canada.  

For Sale: Rare 82-year collection of QST Magazine; 
every issue from the first (December 1915) issue to the 
current issue, for sale only as a complete set. The late 
Bruce Kelley estimated the value of this set at $3000. 
Serious inquiries, only. Ken Miller, K6IR, 16904 
George Washington Drive, Rockville, MD 20853; 
(301) 774-7709; dt2r94aenrodizy.com  

For Sale: National NC-60, $45; Jackson 49 tube 
checker, like new, $60; Eico 666 tube checker, $60, GE 
TC-3A wood case tube checker, $45; Heathkit 10-21 
oscilloscope, $40; USN Workman 0S9/GU oscillo-
scope, $45; Heathkit SG-8 signal gen., $30; Heathkit 
CD-1 color bar and dot gen., $35; RCA WR-69A 
TV/FM sweep gen., $30; RCA tube caddy, good, $50; 
RCA Service Manual, 1939 (receivers, Victrolas, TV, 
test equipment), hard cover, $25; Radio Amateurs 
Handbook, 1928, $20; Allied catalog, 1942, mint cond., 
$20; Ghirardi's Radio Physics Course, 1933, $20; parts 
and equipment catalog of electronics industry for 
distributors, $25. All plus UPS. Stephen L. Bonino, 107 
Georgetown Road., Glassboro, NJ 08028; (609) 881-
0244. 

For Sale: Rider manuals, volumes 1 to 17, first five 
volumes abridged, $200; also 22 volumes of Sams, 
covers sets 1 through 500 (approx.), no TV, $220; all 
above plus shipping, or pick up. Maurer Television, 29 
South eh Street, Lebanon, PA 17042; (717) 272-2481. 

Wanted: Oscillator coil for Philco 19 or 89. Ted 
Hannah, 11106 Bybee St., Silver Spring, MD 20902; 
(301) 649-2319. 

HELP, PLEASE 

Can anyone identify this radio? It has no name, 

model number, or other clue as to its identity. It is 

a 5-tube battery set made to use a 6-volt A battery. 

Four of the tubes are E type A, the other is a 

Musselman 5A (all globe-type). It uses a Utah 

driver feeding a tone-arm tube screwed to a 

wooden horn. It's in a mahogany cabinet with a 

lift- lid, 28" x 9" x 9" in size, with a 7" x 7" grille 

board on left. Somewhat similar to Freshman 

Masterpiece. 

....Ernest D. M. Yeaw 

RR#3 

Tatamagouche, NS 

BOK 1 VO, Canada 

- 

NEW GROUP SWAP MEET 

A group of collectors from the Roanoke, VA, area 

is having a swap meet on April 18, 1998, from 8 

a.m. to noon at the Roanoke Elks Lodge 197, 1147 

Persinger Rd, Roanoke. All are welcome. Contact 

Chuck Garst, e-mail: cgarst@carilion.com 
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"AFTEM1 THE FALL": THREE ›IECK-
SCOTTS 
By Ludwell Sibley 

The attention of Scott radio enthusiasts is focused, 
naturally enough, on radios from the Golden Age, be-
fore E. H. Scott, the company's founder, was forced out 
of control in the '40s. Little has appeared in print about 
Scott sets after the product line became the property of 
John Meck Industries of Plymouth, Indiana. Meck was 
a postwar supplier of ordinary radios and TV sets under 
its own name and the Mirrortone brand. Yet these 
Meck-Scotts have some interest, if only to illustrate the 
collapse of Scott design. 

After the superb 800B and 16A of 1946, there was a 
series of undistinguished "Scott" TV sets, and three 
radios that deserve attention. 

The Scott 2000 of mid- 1953 is not a bad receiver, and 
would be a good performer today in most respects. In 
Scott tradition, it's a two-chassis chrome-plated affair 
totaling 14 tubes (mixed miniature and octal). The tuner 
chassis covers AM, plus SW bands of 2-6 and 6-20 
MHz, with a large black slide-rule dial and tuning eye. 
The front panel has seven big knobs of the style used on 
the 800B. 

The set lacks FM coverage. That's understandable: it 
was sold during FM's terrible "starving time," when sta-
tions were going off the air faster than going on. 
(Operating FMs peaked at 700 in 1949. At the end of 
1953 they were down to 560 and still shrinking. The 
survivors were mostly simulcasting the programs of co-
owned AMs. The total didn't recover to 700 until 1960.) 

The tuner chassis is an honest job. There's a ferrite-
rod AM antenna which can be rotated at installation, 
with an input for an outside antenna. There's an RF 
stage, a separate oscillator, and dual IF stages - all qual-
ity features. There's a noise limiter, a common feature 
in communications receivers but rare in consumer SW 
sets. But Scott's variable selectivity, audio high-
frequency equalizer, and 10-kHz whistle filter are gone. 
Those features were essential to get decent high-
frequency response on AM. The alignment procedure is 
straight tune-for-max: there's no attempt to use stagger 
tuning to improve the fidelity. Nor are there loading 
resistors on the IF transformers to broaden the passband. 
As a result, there must have been little response above 
3.5 kHz on AM. 

The above view needs some explanation. Any AM 
radio with appreciable high-frequency response at 10 

kHz will be troubled with 10-kHz intercarrier whistles 
from the station above or below the desired one. A 
whistle filter will solve that problem. If the radio lacks 
the filter, it's a sure sign that the frequency response is 
so poor that the whistles disappear in the high-freq 
rolloff - along with treble notes in the music. 

The 2000 has inputs for TV audio and phono, with a 
6SC7 preamp to match a high-quality magnetic pickup. 

Chassis wiring lacks the orderly beauty of earlier Scotts 
- it's mass-market stuff - but the three RF tubes for the 
radio are in a tidy shock-mounted tuner assembly. 

The amplifier chassis is Scott-ish: a 5U4 rectifier, 
6SN7 audio - phase inverter, and push-pull 6L6Gs with 
feedback producing 18 watts or so. It feeds a 15" 
coaxial speaker, cheaper than with the separate tweeter 
of the old days but still respectable. The power 
transformer has taps for 105, 117, 150, 210, and 250 
volts, so Meck must have intended to export the set. 

The result of all this is that the 2000 must have been a 
rather good mono phonograph, a high-performing SW 
receiver, and a nasal-sounding boomy-bass set on AM. 

At the same time, Meck made its only known foray 
into the "hi-fi" market under its own name with the 
Model 9030 one-chassis receiver. The front panel is still 
moderately impressive, with four knobs similar to 800B-
style but a smaller tuning knob. The big slide-rule dial 
is like that on the 2000 but looks a little overblown with 
no tuning eye and only the AM band shown. Inside, the 
circuitry is reduced to a simple seven-tube affair. The 
RF-IF circuitry is AM table-radio stuff. There are inputs 
for a (high-output/low-quality) phono pickup and a TV 

set. The separate treble and bass controls are still there. 
The output stage is push-pull 6V6s with feedback, good 
for about ten watts. There's a ferrite-rod antenna, having 
the troublesome directivity of a rod and fixed in 
position, with no provision for an outside antenna. The 
spacious unplated chassis is mostly empty. 

Meck-Scott hit bottom design-wise a year later with 

the Scott 9052 radio chassis. This was an ac-dc version 
of the Meck 9030! The 800B-style knobs are back, but 
the chassis shows transformer holes left over from the 
9030 and unused. The output stage was simply a pair of 
35L6s without feedback, good for perhaps six watts at 
10 percent distortion, with a scaled-down output 
transformer to match. 
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The 9030 and 9052 were the last Meek or Scott 
products, radio or TV, described in Sams Photofacts. 
Mirrortone TV sets last appeared at the same time. This 
is a sad fate for the once-mighty name of E. H. Scott. 

Any of these sets would be appropriate to round out a 
Scott collection; they would contrast "the glory years" 

with "the demise." They are, however, quite scarce. 

Meck lost the right to use the Scott name through 
litigation raised by the competing H. H. Scott company. 
One can speculate on what would have happened if 

Meck had earlier had the imagination and finances to 
launch a line of "Scott" hi-fi components, given the 
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growing market for them in the '50s. All the necessary 
elements for a superb line of tuners and amplifiers could 
have been taken from Scotts of ten years before, and 
would have provided strong competition for the likes of 
Fisher, McIntosh, and even H. H. Scott. 
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For the Record - February 

The February 1998 meeting of the Mid-Atlantic Antique Radio Club was held at the New Hope Church 
gymnasium on Washington's birthday. (We did not celebrate it, however.) About 80 members stayed for 

the meeting, with about 15 leaving immediately after the outdoor fleamarketing frenzy (some of these 
may not be members). After discussing Radioactivity - 98 news, there were three "Show-and-tell" 

presentations, one of which was Jim Wilson's Japanese radio, restored to working condition by Phil 
McCoy. Then, Charlie Rhodes concluded his "Oscilloscope Use in Radio Repair" presentation, 

emphasizing the design and use of isolating probes for ' scopes. The auction, entrance donations, 50-50, 
tube sales, and capacitor sales netted $388.75 for the coffers. Thanks to all who attended - and helped. 
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Book Review 

Zenith Royal 500 Transistor Radios - "Owl Eyes, "by Eldon A. Horton 
Reviewed by Rod Matzko 

This book provides information on six model 
variations of the Zenith Royal 500 transistor radio, 
covering the years from 1955-1961: the 500, 500B, 
500RD, 500D, 500E, 500E-1, and the Royal 270, 
from 1965. This book does not cover the Royal 
500H, 500L or 500N. Instead it is concerned 
specifically with the so-called "owl eyes" 
variations—those radios whose tuning and volume 
knobs are situated at the top of the radio in such a 
way as to resemble the face of the owl pictured on 
the cover of the book. 

As mentioned in the preface to the book, there is 
presently a lack of published information dealing 
specifically with early American transistor radios. 
The author addresses this deficit through the 
publication of this book, focusing on the first 
Zenith transistor radios. The book is devoted 
primarily to the physical identification of the 
various "owl eye" models, as deduced by the 
author from his extensive collection of these 
radios. Features identifying each model are pre-
sented in both text and tables, in clear, organized 
and consistent fashion. However, two tables 
summarizing features and serial numbers seem to 
be out of place, as they appear in the middle of the 
discussion on the Royal 500D. They would have 
been better placed at the end of the book, as 
appendices, where a third table on transistor lay-
outs for each model is found. In the serial numbers 
table, the author has attempted to correlate the 
serial numbers with model number and production 
year. The collector will also find the "Feature 
Identification" table useful in determining where a 
particular radio fits into the overall scheme. 
Collectors and restorers will appreciate the table on 
transistor layouts, which identifies the correct 
transistor for each circuit function, for each model. 
In the text, black and white pictures of each model 
discussed are provided, but this is clearly not 
intended to be another picture book. At the end of 
the book is a short pictorial review of the leather 
cases available for these radios. 

Although published in 1997, no publication or 
copyright date can be found on the book itself, and 
that will be a point of confusion in future years. 
Also, it would have been useful to the more serious 

collector and historian to include a list of sources. 
Regardless, the author has done an excellent job in 
providing the transistor collector with a reference 
book on the Zenith Royal 500 radios. Publications 
documenting early, classic American transistor 
radios are overdue and welcome additions to the 
transistor collector's library. This book, along 
with Eric Wrobble's new photo pamphlet on var-
ious American transistors, are the only two books 
presently available dealing specifically with early 
American transistor radios. Hopefully, these are 
only the beginning as there are many more Ameri-
can transistor radios which should be documented. 
Copies of this book are available from Eldon 
Horton, 8187 LaHabra Lane, Indianapolis, IN 
46236, for $10, check or MO., postpaid. 

FEEDBACK 
Readers Write to Radio Age 

Ray Larson of Los Angeles wrote to the editors 
about Brian Belanger's article on the Crosley vol-
ume expander ("Expressionator") in the January 
1998 Radio Age. About 50 years ago Ray had 
worked on his parent's Crosley 1026, and won-
dered about the strange circuit using a W41187 
ballast-like tube, which was wound with iron wire, 
the theory among servicemen being that the iron 
wire had some extra non-linear characteristics. He 
did a search through Rider to find other radios so-
equipped, and ran across the Midwest Radio 
Regal-37 (with AFC) model. [Look it up.] 

Now here is an "Expressionator!" It makes Cros-
ley's circuit a piece of cake. The Regal's circuit 
has push-pull-parallel 6N6 tubes in the final audio 
amplifier. The output transformer feeds a bridge 
having four tubes in it, one in each leg. Opposite 
tubes are 5W4s (!!!), while in the other legs, also 
opposite each other, are 2M2s (!!!!). The trans-
former feeds the opposing corners of the bridge, 
while the output to the speakers and to a resonant 
circuit come from the other opposing corners. This 
radio is the sine qua non of radios. The first audio 
tube is a 6L7 expander, and the radio has a fully 
automatic frequency control. Thanks, Ray. 
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MORE ON REFORMING ELECTROLYTIC CAPACITORS 
by Richard Altig 

Reading the article under "TIDBITS" about electrolytic capacitors in the January 1998 issue of Radio 

Age prompted me to recall and put in writing my own experiences in this field. 

During the 50's and 60's I was working in Sangamo 

Electric's sonar division as a young engineer. We 
were producing sonar sets for naval surface ships. 
These sonar sets were full of electrolytic 
capacitors. They were plug-in units with octal 

bases. They were triple 20-uf units with a common 
negative pin, hence using only 4 pins. The voltage 

rating was 450 ydc with 525 y surge rating. 
Perhaps many of you have seen such units by 
various manufacturers in old equipment. The units 

used in the sonar equipment were exclusively 
Sangamo capacitors manufactured by the capacitor 

division. Being a company with close association 
among divisions, the capacitor division engineers 
were always looking to see that the products were 
properly applied. One concern was that the 

capacitors should be fully formed just prior to 

shipment so that the equipment would survive a 

long storage period in a warehouse. Some 
equipment might be inactive up to two years from 

the time it was shipped until it was actually turned 
on again after being installed on a destroyer in 

drydock. 

The plan was to have a forming or aging rack in 

the final test room for the capacitors. A sonar 
system was assembled and sent to the final test 

room without electrolytics. There, the approx-
imately one dozen cabinets were wired together 

and just before light-off the fully aged capacitors 
were installed. This practice also nearly eliminated 

"infant mortality" failures caused by electrolytic 

capacitors. 

How was the aging properly done? A large array 

of octal sockets was wired up with a resistor to 
each of the three positive pins of the socket. A 
power supply of about 525 vdc was used. Each 

socket was wired up so the dc voltage could be 
measured across a smaller resistor connected 
between the common negative terminal and 

ground. This simplified the arrangement since if 
any of the sections was bad the entire capacitor 

must be discarded. The resistors in the positive 

side were chosen to limit the short circuit current 
to a non-destructive value,' probably about 47ka 
The smaller resistor in the negative side was 
probably I kQ. That way a common multimeter or 

equivalent could measure the leakage current (one 
volt would equal one milliampere). A line of 

terminals was out in the open where a meter probe 
could be run across them rather rapidly. Anything 
with greater than one milliampere of leakage was 
either thrown out or aged longer. Capacitors would 
normally be in the aging rack several days but 

never less than over a weekend before they could 
be pulled and put into a sonar set. 

This same method can be used at home by using 

a power supply equal to the maximum voltage that 

the capacitor will be exposed to but never greater 

than the maximum stated on the capacitor. 
Generally if the leakage current is greater than one 
milliampere after 24 hours of continuous aging the 

capacitor should be discarded. 

Electrolytic capacitors develop increased capa-
citances when used at voltages lower than their 

designated rating. The design criterion is to use an 
electrolytic at 90 percent of its voltage rating. This 
reduces the severity of natural deforming, the 
process which sets the eventual voltage standoff 
capability to the actual operating voltage and fixes 

the final value of capacitance. 

You can imagine the eternal battle between good 
electrolytic capacitor design practitioners and the 

military MTBF (mean time between failures) 
people who want all components derated 50 

percent. 

alkoRDARsON 
' Contrast this "high-resistance" method of approximat-
ing constant-current conditions with the slick way 
Charlie Rhodes gets constant current for re-forming the 
capacitor in a series of articles starting in this issue of 
Radio Age. 
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MIAMI» NEVI'S COMING 

Don't forget the big AWA 1998 Spring Meet in the Carolinas, hosted by the Caro linas Chapter of 

AWA, March 20-21, at the Sheraton Airport Plaza Hotel, Charlotte, NC, located at exit 33 of 
Interstate 85. Call (704) 392-1200 for reservations at hotel, and call Ron Lawrence at (704) 289-1166 or 
e-mail him at kc4yoy@trellis.net for details. 

Also, through the joint sponsorship of MAARC, PARS, The Museum of Radio and Technology 

(Huntington, WV), the Buckeye Antique Radio and Phonograph Club, and the Niagara Frontier 
Wireless Association, there will be a 6th annual Spring Fever Meet at Washington, PA again this year, on 

Saturday, the 28th of March, at the Washington, PA, Fairgrounds. This is a nice swap meet and auction 

opportunity. Contact Lloyd McIntyre, 4204 Thorn Apple Lane, Charleston, WV 25313, (304) 744-8082. 
But, scoot back to the Baltimore area for the second day of the big Timonium Hamfest, 28-29 March. 
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