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BAKELITE! 
by Ludwell Sibley 

Dear to the hearts of radio collectors is 
Bakelite, the first " serious" plastic material. It was 

a nearly universal ingredient in 1920s-vintage radio 
parts and in cabinets of the 1930s and '40s. Dearer 
yet is Catalin, a Bakelite derivative that forms the 
cabinets of a whole family of Deco-styled radios of 
1938-47. 

Bakelite is a "thermosetting" plastic — it 
hardens permanently when molded under heat and 
pressure. It comes from the union of two bad-boy 
chemicals: phenol (carbolic acid), C6H5OH, a 
caustic poison; and formalde-
hyde, HCHO, a disinfectant. 
Yet the result is a perfectly 
innocuous material, suitable for 
coffee cups and the like. The 
two source materials join under 
the correct conditions of heat 
and pressure in the presence of 
a base like ammonia; the phenol 
and formaldehyde molecules 
"condense" into each other, 
splitting off a molecule of 
water. (In principle, this reac-
tion is irreversible. In practice, 

as when washing phenolic mess-hall trays in the 
presence of steam, a tiny amount of the Bakelite 

material can break down, yielding the characteristic 
odor of formaldehyde.) 

BakeliteTM was (is) a registered trademark 
covering a whole range of plastics, but seems to be 
in danger of escaping into the public domain as a 
generic term through wide usage, as "aspirin" did 

Bakelite was the invention in 1907 of Dr . Leo 
Hendrik Baekeland, a research chemist who had 

previously devised Velox 

BAKELITE 
RESINS for COATINGS 

photographic paper, as 
marketed by Eastman Kodak 
His original objective, following 
numerous research failures by 
others, was to produce an 
artificial shellac. After several 
years of research in his personal 
laboratory in Yonkers, NY, 
Baekeland came up with a 
patentable product The result 
was commercialized by the 
Bakelite Corporation of 
America, which seems to have 
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ABOUT RADIO AGE: Radio Age became the monthly 

newsletter of the Mid-Atlantic Antique Radio Club effective June 
1994. (Prior to that date, the MAARC Newsletter and Radio Age 

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

MAARC and addressed to the Membership Chair. Back issues 
of the MAARC Newsletter from Vol. 1, No. 1 (August 1984) and 

most issues of Radio Age from Vol. 1, No. 1 (Oct. 1975) are 
available for $ 1.75 per issue postpaid from Barry Zimmerman at 
the address in the left column. 

Entire contents of this newsletter copyright C1996, Mid-Atlantic 
Antique Radio Club, unless specifically marked otherwise on each 

article. Generally, all articles in Radio Age may be reprinted by 
other publications provided specific permission is first obtained 
from a Radio Age editor, and full credit is given to Radio Age and 
to the author of the article. 

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

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

MEETINGS: Unless otherwise noted, MAARC monthly 
meetings are held at the Seventh Day Adventist Church in 
Burtonsville, MD. Consult the calendar section for dates and 
times and the map below for directions. There is a traffic signal at 
the intersection of MD 198 and McKnew Road. Park in the lot 

behind the church or on McKnew Rd. Do not block the fireline 
to the rear parking lot. Entrance to the meeting is via the door to 
the gymnasium. 

Editor this issue: Brian Belanger 

North 

Rt. 29 

MD RT 198 
Sarnlya5pring 

ni Church 

LicKnew Rd. 

To 1-495 

New Hope Seventh Day Adventist Church 
15121 McKnew Road 
Burtonsville, MD 
McKnew Road is 1.5 miles west of 1-95 
and 3/4 mile west of Rt. 29 
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won patent litigation 
over competing inven-
tors and enjoyed a near-
monopoly position for 
some years. Bakelite, 
headquartered at 247 
Park Ave. in New York, 
became a division of 
Union Carbide after 
WW II. 

E3AK. LITE 
Bakelite Corp. registered a logo for parts molded (by others) from its 
materials consisting of a capital B and the œ sign. The sign symbolizes an 
"infinite number of present and future uses." 

The material came 
along just when needed — as the electrical and 
radio industries became important during and after 
WW I. Bakelite resin could be used as a durable 
amber-colored varnish for coating other materials. 
Better yet, the reacted plastic could be ground into 
a powder and mixed with wood flour (usually 
ground-up spruce) or other fillers. These "exten-
ded" the plastic resin and kept it from being brittle. 
The mixed molding compound was then ready for 
molding into knobs, insulators, distributor caps, 
etc. The process required a pressure of 1000-2000 
psi and a temperature of 375 °F or so, but needed 
little curing time. The molded parts were precise as 
to dimensions, could have complex shapes, were 
rock-hard, and were excellent electrical insulators. 
Metal elements like tube pins or threaded inserts 
could be molded into the part. The cured material 
could be machined if necessary, but most Bakelite 

parts came from the mold ready for use. 

The usual colors were brown or black, but 
others were available. For example, Short Wave 

and Television Labs' "Octocoil" shortwave recei-
ver coils of the early '30s came as a set, color-

coded by frequency band, on green, brown, blue, 
and red Bakelite forms. Parts could be molded 
directly into Bakelite cases, as for example the 
Micamold and Sangamo capacitors of the '20s and 
later. 

The Bakelite Corporation promoted its product 
as "The Material of A Thousand Uses," which 

wasn't far off. A whole separate class of Bakelite 
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applications was sheets or tubes, made by coating 
layers of paper or cloth with Bakelite resin and 
curing between smooth forms. The resulting 
glossy, rugged material was the standard stuff for 
1920s radio panels and miscellaneous punched 
parts. It replaced hard rubber, which was weaker, 
tended to warp, and tended to oxidize from black 
to an ugly brown. 

The Boonton Rubber Molding Company in New 
Jersey was apparently the first maker of Bakelite 
electrical parts, specifically meter housings for the 

Weston Company in Newark. The Bakelite Cor-
poration supplied application assistance to general-
ized molding houses like Boonton or the Connec-
ticut Molded Products Corporation, as well as to 
large electrical manufacturers with their own 
molding departments, like Atwater Kent. Indeed, 

AK's expertise in applying Bakelite, gained through 
experience in molding auto ignition parts, differen-
tiated it from other early manufacturers. 

Bakelite appeared under many trade names, 
many of them advertised as if different in some way 
from the others. Here is an inventory: 

"Celoron" Diamond State Fibre Co. 
and "Condensite" 

"Dilecto" Continental Fibre Company 

"Fibroc" (unknown) 
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Figure 1. This tiny Kadette "Junior" 

from the early '30s is one of the first 
Bakelite sets. 

"Formica" Formica Insulation Company 

"Micarta" Westinghouse (particularly for 
laminated sheets) 

"Phenolite" National Vulcanized Fibre Co. 

"Synthane" Synthane Corporation 

"Textolite General Electric 
Laminated" 

(Duperite and Paxolin are British names for 
Bakelite-style phenol-formaldehyde plastics.) 

In later years, perhaps as patents expired, other 
compounds not calling themselves Bakelite, but 

obviously similar, appeared. "Durez" (General 
Plastics Inc.) is an example. Whereas the de Forest 
Radio Co., ca. 1930, faithfully used Bakelite for its 
tube bases, Sylvania and Arcturus employed Durez. 

(The Arcturus Wunderlich detector tube of 1932 
was something of a visual marvel, with blue glass 
on a flashy red base.) 

Bakelite radio cabinets first appeared in the late 
1920s in European sets, usually full-sized table 
models by makers like Nora, Saba, Telefunken, and 

Philips. When the "midget" or " mantel" set craze 
broke out here, ca. 1931, Bakelite was ready. 
International Kadette was one of the first 
companies to adopt this cabinet material (Fig. 1), 
using some highly elaborate designs impossible to 
make in wood. Emerson did well with its compact 

Bakelite cabinet sets throughout the 1930s and '40s 
(Fig. 2). Yet other makers were slow to adopt 
Bakelite radio cabinets. For example, Philco didn't 
make wide use of this material until its postwar 
models. 

Some rather large Bakelite television cabinets 
appeared in the late '40s, like the GE Model 800 
10" set and the (British) Bush TV22. The probable 
champ for sheer size was a small Admiral TV 
console from 1949. Its cabinet was a Bakelite 
molding weighing 34 pounds! 

The filling material wasn't always wood flour. 
(Wood-filled phenolic materials got a bad 
reputation during WW II for deteriorating in 
tropical conditions such as those in the South 

Pacific. They supported the growth of fungus 
when exposed to jungle humidity.) Asbestos was 
the filler in some grades of Bakelite. For deman-
ding electronic applications where minimum 
absorption of moisture was a requirement, the 
Boonton Rubber Molding Company in the late 
1920s developed a version of Bakelite filled with 

powdered mica. This tan-colored compound went 
on to fame as the "R-39" material featured in the 
National Company's shortwave parts. Also 
trade-named Micanol, it was found in the bases of 

special "Y"-coded versions of tubes, like the 10Y, 
5R4WGY, 6SJ7Y, or 12K8Y. These were 

premium grade tubes for stable performance in the 
presence of high humidity. 
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Catalin was the special variant of Bakelite resin 
introduced commercially in the late 1930s by the 
Catalin Corporation of America. Here the desired 
article — a radio cabinet, hair brush handle, billiard 
ball, etc. — was formed by pouring a soupy liquid 
resin into molds and letting it cure for several days. 
In the case of radios, the resulting Catalin casting, 
much thicker than a comparable Bakelite cabinet, 
could be tinted almost any desired color, and 
displayed a lovely translucency and depth. (But 
beware: those "butterscotch" Catalin cabinets 
started out a beautiful alabaster white, and have 
been stained a vile mottled orange-yellow color by 
fifty years of so of exposure to the environment. 
Enough painstaking hours with a buffing wheel, 
and they can be brought back to their original 
color.) 

Catalin cabinets were costly to make, so the 

radios sold for much more than models with the 
same chasses enclosed in ordinary Bakelite 
cabinets. And, the chasses were often user-killer 
hot-chassis models — witness the Emerson 

"Patriot" and the Fada "Bullet." (The description 
of Catalin cabinets in this article is "Catalin in a 
nutshell." The authoritative word is Ed Lyon's 
comprehensive series of "Catalin Corner" articles 
in the MAARC Newsletter, now Radio Age. These 
articles began in Dec. 1987 and continued on and 
off through Nov. 1993. Back issues of these 
newsletters are available from the MAARC 
Librarian.) 

When the Catalin craze broke out in the New 
York antiques market a few years ago, there was 
some amusing confusion in dealers' minds between 
Catalin and Bakelite. I remember asking one 
flea-market vendor the price of a nice looking but 
ordinary brown Bakelite radio. "$75," she said — 
"it's Bakelite!" No sale, thanks. 

Bakelite wasn't a miracle material when applied 

inappropriately. Zenith stumbled badly in 1938 
with a molded-chassis receiver. In this 
"upside-down" design, major parts — the volume 

- 

Figure 2. This Emerson Model 20A is a good 
example of the very elaborate designs that can be 
made with molded Bakelite. 

control, tube sockets, resistors, and capacitors — 
were molded into the Bakelite chassis. Despite 
warnings from production people that the design 
was not ready for release, some 95,000 units were 
shipped, rejected, returned, and destroyed. A few 
survived in the field, to become highly collectible 
today. There were also British receivers with no 
chassis at all, but with tubes and parts attached to 
three inner sides of a Bakelite cabinet. Not exactly 
a gift to the repair technician! 

Bakelite lost some of its appeal when other 
plastics like Plaskon or American Cyanamid's 
Beetle (urea formaldehyde) became common in the 
late '40s. These inexpensive materials were 
available in a wide range of colors. As of 1949, the 
old-line Boonton Molding Co. was turning out 
Beetle cabinets for Bendix table radios. Later 
materials further invaded Bakelite's field of 
application: melamines in the 1950s, phthalates 
and carbonates in the 1960s, etc. 

The Bakelite Company, before WW II, began 

diversifying into other plastics, like polystyrene and 
vinyl resins. Today the use of classic Bakelite 
seems to be restricted to objects where stiffness 
and high electrical insulation are required, like 
circuit-breaker cases; or where resistance to high 
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temperatures is needed, as in coffee-maker bases; 
or high scratch resistance. Still important are a 
variety of related materials, like paper-based 
phenolic as used in lower-grade printed circuit 

boards. 

For the equipment restorer, it is important to 
note that, in molding Bakelite, the melted resin 
tended to push past the filler and reach the walls of 

the mold. As a result, the molding had a smooth, 
glossy exterior coat of pure resin, even on the rear 
side. This coat can be weathered away, leaving a 

rough surface. A damaged Bakelite surface can be 
harmed further by cleaning with trisodium 
phosphate or the more aggressive water-based 
detergents. (The material comes off as a brown 
stain and leaves a rougher surface.) Our beloved 
Go-Jo mechanic's hand cleaner (that "universal 
solvent") is less violent, but still removes some of 

the surface. Polishing with abrasives, for example 
fine-grained car-body cleaner, or buffing with an 
abrasive-laden wheel, can approximate the original 
finish. Waxing after polishing sometimes helps. 

Old equipment often has "unauthorized" holes. 
For patching Bakelite panels and the like, a variety 
of techniques have been published. 

A. For holes up to 3/16" or so, tap the hole and 
insert a black Nylon screw (of the same thread) 
from the rear. The screw should have its end filed 
down to give a flat, smooth surface. 

B. Use sealing wax, as employed by furniture 
refinishers. Melt the end of the stick of wax and 
drip it into the hole until it protrudes slightly. 
After cooling, trim down with a razor blade. Or 
use a sliver of an old 78-rpm shellac phono record. 

Warm the panel, heat the slice of record, and force 
it into the hole. 

C. Use an epoxy compound. Clamp a piece of 
glass over the hole on the front side. This gives a 
smooth surface to form the epoxy, and allows 
checking for air bubbles. A suitable material is 
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Epoxylite 201 (black), plus catalyst 301. Another 
is Twin-Weld, colored with charcoal dust. After 
the material cures, sand it down flush with 220-grit 
paper and water. Smooth with 400- and then 

600-grit paper, or with pumice and water. Final 
polishing is with rottenstone or Vista car wax. 

And what of Dr. Baekeland? He prospered and 
apparently helped a number of friends weather the 
Depression job-wise. His family didn't do so well 
in the long run. According to the book Savage 
Grace, in a famous scandal, a Baekeland grandson 
murdered his mother in London in 1972, then killed 
himself in prison in New York in 1981. 

APPRECIATION: 

To John Dilks, K2TQN, for the story idea and for 
use of his reference materials on Bakelite. 

FURTHER READING: 

J. K. Mumford, The Story of Bakelite (New York: 
Robert L. Stillson Co., 1924). 

E. Lyon, "The Catalin Corner," MAARC 
Newsletter, Vol. 4 No. 12; Vol. 5 Nos. 1-6, 8, 11, 

12; Vol. 6 Nos. 3, 5, 7, 9, 11; Vol. 7 Nos. 1, 3, 5, 
7, 9, 11; Vol. 8 Nos. 1, 3, 7, 8, and 11; Vol. 9 Nos. 
1, 3, and 9. 

N. Robins and S. M. L. Aronson, Savage Grace 
(New York: Dell, 1985). 

Restoration hints, Old Timer's Bulletin, Vol. 14 
No. 3 and Vol. 22 No. 3; "Bakelite Forum," Vol. 
29 Nos. 2, 3, and 4; also, D. K. Owens,"History 
and Restoration of Plastics in Radios," Vol. 34 No. 

2. 

A. Douglas, Radio Manufacturers of the 1920s 
(Vestal. NY: Vestal Press, 1989), Vol. 2, pp. 

249-250. 
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MAARC YOUR CALENDAR 

June 12-14 

Sun., Jun 15 

Sat., Jun 21 

Sun., Jul 20 

Fri.-Sat. 
Jul. 25-26 

RadioActivity 97, at the Best Western Maryland Inn, Laurel, MD (At MD 198 West exit 
off I-95, between Baltimore and Washington). 

Frederick Hamfest 

Hanover Area Hamming Assoc. Hamfest, Pleasant Hill, PA. For info, call 410-239-8451. 

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

Summer meet at the Museum of Radio and Technology, Huntington, WV. 

Sun., Jul 27 BRATS Hamfest, Timonium, MD, fairgrounds. 

Sat.-Sun. 

Aug 16-17 York ARC/Keystone VHF Club Hamfest, York, PA. For info., call 717-751-9675. 

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

Sept. 3-6 AWA National Conference, Rochester, NY. 

Sun., Sept. 21 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Oct. 4 Annual MAARC picnic. Arcadia, MD, Fairgrounds (details later) 

Sun., Nov. 16 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

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

LOW-COST ISOLATION TRANSFORMERS - ANOTHER SOURCE 
by Ludwell Sibley 

Writers on antique radio restoration have a 
long tradition of encouraging anyone working on 
ac/dc radios to use an isolation transformer. A 
basic 35-watt unit costs about $ 16 new and is well 

worth the money. Bigger ones, to handle the 

occasional set with more than six tubes, are 
available, but at proportionally higher prices. 
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Figure 1. Typical constant-voltage transformer schematics. 

However, there's a type of isolation transformer 
that is more or less an "orphan" at hamfests and 
other flea markets, and correspondingly cheap: 
certain constant-voltage transformers. These are 
assemblies of specialized saturable inductors and 
capacitors whose job is to put out a steady voltage 
despite variations in the voltage of the incoming 

power line or in the applied load. A typical unit 
will take a 10% variation in input and reduce it to 
1/2% at the output. Specific ones — Sola and GE 
come to mind — offer isolation as well. 

The various transformer makers (Stancor, 

Sorensen, etc.) used their own favorite circuits. 
The GE and Raytheon units illustrated in Fig. 1 do 
not provide isolation — there's a metallic path from 
input to output. However, GE made a series of 
small units in 15-, 25-, and 50-watt capacities, built 
into steel cases of the style used for fluorescent 
lamp ballasts. The one I tested does provide 
isolation. Likewise with an unidentified 100-watt 
unit I bought at an auction for $ 1. As an extreme 
example, I even have a 500-watt Sola, acquired for 
$20 at a hamfest, that gives isolation. (Why buy 
such a monster? Well, I needed it for a 100-watt 
FM broadcast transmitter at a mountain-top site 
where the line voltage varied.) In any event, the 

issue of whether a given transformer provides 
isolation is easy to resolve: test with an ohmmeter 
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(after disconnecting the transformer from the ac 
line). Avoid any that have continuity between 

input and output. 

Some of these units distort the sine wave of the 
power line somewhat, so there were filtered 
versions with reduced levels of harmonics. A 
modest amount of waveform distortion is unlikely 
to affect tests made while servicing a radio. These 
transformers offer an extra feature: they regulate 
the voltage up to their rated power, then "fold 
back" if overloaded. The output from a 35-watt 
unit loaded to 50 watts sags to perhaps 60 volts. 
This protects a radio under test in the event of a 

shorted filter capacitor, etc .— just like using a 
light bulb in series with the power cord. 

The basic advice remains the same: it matters 
little what kind of isolation transformer one uses, 

but DO use one when servicing ac/dc radios. (You 
can still get a shock from an ac/dc radio plugged 

into an isolation transformer — just try grabbing 
the filter capacitor when it is charged — but you 
are much less likely to have a fatal experience.) 
So, in touring a flea market, don't scoff at 
otherwise unwanted constant-voltage transformers. 
Besides, the larger/heavier ones will help hold your 
house in place in the event of a serious windstorm. 
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CLASSIFIED ADS 

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

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

FOR SALE 

For Sale: NOS military headphones H-
65/U, 4000-0 impedance. Have a few 
in new packages @ $ 15. Guild rolltop 
desk hi-fi, best offer. NOS 100-µA 
round military meters @ $4 each. Navy 
PAM-1 portable announcing system, 
excellent inside, minor rust outside, all 
tubes, best offer. Wanted: Chassis for 
"Little Giant" mini-cathedral, chassis 
for GE K-64, current-squared meter and 
detector for Kolster Type "D" decre-
meter/wavemeter, chassis and back for 
Magnovox AM-60 transistor, speaker 
for Philco 70 grandfather clock radio. 
Will pay for any information, etc., on 
Abbiphone type C.R.O. British mini-
crystal set, circa 1922-23. Michael 
Crain, 3 Hillside Ave. Harveys Lake, 
PA 18618-9782, 
email: mcrain1952@aol.com. 

For Trade: Along with some radio 
magazines acquired for our library, the 
Radio History Society recently acquired 
six boxes of the American Institute of 
Electrical Engineers' technical journal 
Electrical Engineering from 1940s and 
'50s. These journals deal with power 
apparatus such as transformers, motors 
and generators, circuit breakers, trans-
mission and distribution systems, etc. 
Most issues are in good condition (some 
are still in their original mailing wrap-
per); others that were on the bottom of 
the pile in a building that flooded have 
suffered water damage and are in poor 
condition. Will trade entire lot for a 
much smaller quantity of radio-related 
magazines or books suitable for the 
RI-IS library. What do you have? If a 
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trade does not appear feasible, REIS 
would sell these for a very reasonable 
price. Contact: Brian Belanger, 5730 
Avery Park Drive, Rockville, MD 
20855-1738, (301) 258-0708, email: 
bcbelanger@aol.com. 

For Sale: RCA Victor console 
radio/record player with special plaque 
"RCA Victrola, 1941 Anniversary 
Model." $200 or best offer. Patricia 
Schvimmer, 4614 Hawksbury Rd., 
Baltimore, MD 21208, (410) 484-1508. 

Services: Schematics 1920-1960, 
mailed or faxed, $3 for radios, $4 for 
TVs, postpaid. For Sale: McIntosh 
items: C-712 preamp with cabinet, 
$900; MR7082 tuner, $750; L-84 
cabinet for the MC 300, $ 175. 
Wanted: McIntosh C-108 preamp plus 
two cabinets. Robert Schrantz, 610 E. 
Juanita Ave., San Dimas, CA 91773, 
Phone/fax: (909) 394-1194, email: 
schrantz@prodigy.net. 

For Sale by former member: Entire 
radio collection, about 40 radios from 
the 1920s through the 1940s. Plus 
tubes, literature, parts, etc. Rick Houda, 
610 Austin Lane, Herndon, VA 20170, 
Home: (703) 707-0875, Work: (703) 
481-1581. 

For Sale: Galena crystal radios, deluxe 
rare wood cased, super sensitive and 
selective. Write for details and color 
photos. Len Gardner, 458 Two Mile 
Creek Road, Tonawanda, NY 14150, 
(716) 873-0447. 

For Sale: Hallicrafters SX-110, $ 150. 
National NC-60 Special receiver, $ 100. 
Guild "Town Crier," $ 135. RCA 
Model WV-98C VTVM, $60. 1925 

homebrew receiver, 2-dial panel, fold 
down top, 3 tubes (2-201A & 171A), 
VGC, photo upon request. Philco 
Model 7200 signal generator (untested), 
$25. HP Model 400-H VTVM, $30. 
Philco Model 48-460 table radio, excl. 
condx., $75. RCA Field Engineer's 
Tech Manual, $ 15. Moore's Code 
Training records, 78-rpm, eight lessons, 
$20. Standard Micronic Ruby Model 
SR-43-8 transistor radio, $ 100. All 
items plus UPS. Stephen L. Bonino, 
107 Georgetown Rd., Glassboro, NJ 
08028, (609) 881-0244. 

Services Offered: Professional restor-
ations for all antique table radios, 
consoles, cathedrals, tombstones, 
battery sets, communication receivers, 
amplifiers, and automobile radios. 
Complete overhauls, lacquer sprayed 
hand-rubbed cabinet refinishing. Rea-
sonable rates. Free estimates. 
UP S/U SP S/FEDEX shipments 
accepted. All work guaranteed. We 
also buy/trade/sell and find. Bob 
Eslinger, Antique Radio Restoration 
and Repair, 20 Gary School Road, 
Pomfret Center, CT 06259. 
Telephone/fax (860) 928-2628. (10 
a.m. - 7 p.m., Tues. - Sat.) Email: 
radiodoc@neca.com. Visit us in CT or 
on the World Wide Web at 
hap ://www.neca.com/- radiodoc. 

For Sale: Books: 1963 Radio 
Amateur's Handbook, 112 pages, $ 15. 
Allied Radio 1940 Spring and Summer 
Catalog, 168 pages, $20. Armature 
and Magnet Winding, 259-page hard 
cover, $ 15. Handbook of Semi-
conductor Circuits, mint hard cover, 
448 pages, $20. How to Read Elec-
tronic Circuit Diagrams, 189 pages, 
mint, hard cover, $ 15. Modern Dic-
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tionary of Electronics, mint, 593 pages, 

$15. Practical Radio Servicing, 624 
pages, mint, $20. Radio Data Book, 
1148 pages, mint hard cover, $20. 

Modern Radio Service by Ghirardi, 
1302 pages, hard cover, $20. Radio 
Physics Course by Ghirardi, 972 pages, 
hard cover, $20. All prices in U.S. 
funds and include shipping/handling. 
Ernest D. M. Yeaw, RR#3, 
Tatamagouche, Nova Scotia, Canada, 
BOK 1VO, (902) 657-02554. 

For Sale: Many of your favorite old 
time radio shows are available on tape 
cassettes. You select the shows you 
want and purchase them by the hour. 
Fast, friendly service. Send for our 
catalog listing over 5,400 shows 
arranged by category and title. Only $2 

(P&H). Erstwhile Radio, PO Box 
2284, Peabody, MA 01960. 

For Sale: 1937 Zenith console, Model 
12-U-158. Finish in exc. orig. condx., 
chassis fully restored. A beautiful set. 
$950. Jim Walker, (202) 797-8501 
(DC). 

WANTED 

Wanted: E. H. Scott & McMurdo 
Silver radios, cabinets, chassis, 
literature. If you are considering selling 
a Scott or McMurdo Silver radio, please 
call me before RadioActivity 97 in 
Laurel, MD. Mike Greene, 19113 
Alpenglow Lane, Brookeville, MD 
20833, (301) 774-3203. 

Wanted: Firestone radio catalogs from 
the period 1940-42. Brian Belanger, 
5730 Avery Park Drive, Rockville, MD 
20855-1738, (301) 258-0708, email: 
bcbelanger@aol.com. 

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

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

THANKS TO STEVE SNYDERMAN! 

Steve Snyderman had been MAARC's Vice President and the Treasurer of the Radio History Society until 
very recently when he moved to North Carolina. Steve has been a stalwart of MAARC since its early days, 
and was one of the founders of the Radio History Society. As our most recent Vice President, Steve had 
arranged interesting presentations for our monthly meetings. Over the years he has handled publicity and 
pre-registration for our annual RadioActivity meets. He served as co-editor of our monthly newsletter for 
a period of time. He has written articles for our newsletter, including a feature article in the June 1994 
premier issue of the new Radio Age. Steve is highly competent, creative, and willing to put in lots of time 
to help MAARC and RHS. He has often made major monetary contributions to both organizations. As 
just one example, he designed the RHS/MAARC World Wide Web site and paid for its establishment and 
maintenance out of his own pocket. 

Steve will be sorely missed by his fellow officers of MAARC and RHS. Hopefully North Carolina will be 
close enough to the Washington/Baltimore area that Steve will be able to drive up for future special events 

and an occasional meeting. In fact, we hope that Steve will be able to continue to help MAARC and RHS, 
even from a distance. Steve, thanks for your dedication to our hobby and to MAARC and RHS. We are 
in your debt! Come and visit us often. 
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GE's WET CELL "PORTABLES" 
by Charles Rhodes 

Just after World War II, General Electric 
brought out a pair of "portables" unique in both 
design and construction (Models 250 and 260 - 
Fig. 1). They didn't use dry batteries, using instead 
a small storage cell (2.2 volts). This lead-acid 
battery by Willard was recharged by means of a 
small transformer and a pair of copper oxide 
rectifiers. In operation, the wet cell provided the 
energy to operate a 2-volt vibrator which did the dc 
to ac conversion. A step-up transformer provided 
about 135 volts of B+ to the high-voltage contacts 
of this synchronous vibrator, 
which also performed the ac to 
dc conversion. When the set was 
operated from the 115-vac line, 
the wet cell acted as the filter 
capacitor to filter the filament 
current of the tubes. The cons-
truction was also unique. The 
chassis and the shielding needed 
for the vibrator and associated 
components was die-cast alum-
inum alloy which provided a high 

degree of RF shielding and also 
supported the weight of the wet 
cell safely. The cabinet, too, is a 
rugged die-cast alloy, so these 
radios are real survivors, surprisingly heavy com-
pared to competing portables. 

Figure 1. GE Model 260. 

The original radio cannot operate without a 
good wet cell. Unfortunately, they are no longer 
available. Moreover, even if one uses a very large 
electrolytic capacitor as the filament power filter, 
the vibrator will probably fail soon, even if it is 

initially OK. So, an alteration of the power supply 
seems inevitable if the radio is to be operated 
today. 

This is a very fine radio in its own right, 
extremely sensitive, because it has a tuned RF 
stage, and an efficient loop antenna. With its 5" 

loudspeaker, it sounds very good. It can be heard 
outdoors with good volume. 

With regard to the two versions, the Model 250 
covered only the broadcast band; the Model 260 
also covered the international shortwave bands. 
For those bands, a shortwave loop antenna of three 
turns was originally provided. This model had two 
IF amplifiers 

I have converted both a Model 250 and a 260 
for ac operation only. Fig. 2 
shows how simple it is to do. R-
2 is an 82-0 resistor shunted by 
another resistor chosen to give 
the tube filaments at least 1.45 
volts but no more than 1.55 volts. 
The type 317 voltage regulator 
provides more than this voltage 
because of the voltage drop on 
the filament choke and the 7.5-Q 
dropping resistor for the 3Q5GT 
audio output tube. Adjust the 
shunt resistor value until the 
voltage is within the correct 
range. You will need a voltmeter 
with good accuracy in the low 

range to make this measurement properly. If you 
don't have a voltmeter with good accuracy in the 0-
to 3-volt range, an alternative way to measure this 

voltage more accurately is to connect the negative 
lead of your voltmeter to the positive terminal of a 
fresh dry cell, with the negative terminal of the dry 
cell connected to the chassis. The positive lead of 
the voltmeter goes to the filament pin. The meter 
will indicate the difference between the dry cell 

voltage, which, for a fresh dry cell, will be 1.55 
volts, and what the tube is getting. 

Often the pins of loktal tubes and the tube 
sockets used in these sets suffer corrosion. This 
explains why such tubes can test dead when they 
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Figure 2. Power supply conversion schematic for GE Models 250 and 260. See Rider 15-32 for original 
schematic. 

are actually good. I lightly sand each pin showing 
any discoloration, and spray WD-40 on the socket 
contacts, working the tube in and out of the socket 
a couple of times to ensure good contact. 

The 1LN5 tube may be directly replaced by a 
1LG5 for increased sensitivity. 

The 3Q5GT output tube was biased by three 

bias cells, also no longer available. I use three N 
cells in series, negative to the 1 MO grid resistor, 
positive to chassis. I epoxy glue the little holders 
from Radio Shack to the die cast chassis, out of the 
way. 

In completing the changeover of a Model 260 
(the model with both BC and SW bands), I 
discovered a slight difference from the Model 250 
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that requires careful attention. The filament choke 
in the Model 260 is not center tapped. The choke 
looked just like the one in the Model 250, where 
four tubes were fed from the choke, so I took it for 
granted that the two sides were identical in 
resistance. Not so! The tap is offset, because one 
side feeds three tube filaments and the other side 
feeds only two. In my rewiring, I have the higher 
resistance winding feeding three tubes and the 
lower feeding two tubes. 

Here are some additional details for doing the 
conversion: 

1. Permanently remove the vibrator (so you can 
use the vibrator socket terminals for adding diodes 
D-1. 

2. Remove the buffer capacitor wired across the 
vibrator transformer secondary (44) on the vibrator 
socket. This capacitor often fails, and it is un-
needed. Removing it avoids possible problems. 

3. Remove and discard the copper oxide rectifiers. 
Mount the bridge rectifier using one of the now-
empty holes previously used for the rectifier. Wire 
the secondary leads removed from (45) directly to 
the ac terminals of the bridge. 

4. Remove and replace C-(A, B, C). The original 
electrolytic must, by now, be dead. 

5. The 317 voltage regulator must be insulated 
from the chassis. Suitable mounting hardware for 
the 317, the 317 itself, the diode bridge, and diodes 
D-1 can all be obtained from Radio Shack. 

6. Parts with a circled number on the conversion 
schematic in Fig. 2 are those of the original radio. 
(See Rider GE section 15-32 for the original 
schematic.) Parts without a circled number are 
new. 

7. The rubber-covered ac power cord will probably 
be brittle and will need to be replaced. Otherwise, 
the 120-vac wiring should not require any changes. 

New Parts Needed: 

317 voltage regulator, TO-220 (plastic body) 
TO-220 insulating mounting hardware 
Bridge rectifier (I prefer the plastic block type with 
a mounting hole). Minimal ratings are OK. 

C-1: 3300 µF, 16-vdc 
R-1: 82 ohms, 1/4 watt, +/- 5% 
R-2: 82 ohms, V4 watt, +/- 5%, see text 

RESTORATION HINT: 
REPLACING 6E5 AND 6U5 MAGIC EYE TUBES 

by Ted Hannah 

Finding good 6E5 and 6U5 Magic Eye tubes at reasonable prices is becoming increasingly difficult. A 
relatively inexpensive solution is to use the fairly common type 1629 eye tube as a replacement. Because 
the 1629 has an octal base, you will have to make or buy an adapter to fit the six-pin socket of the 6E5 or 
6U5. (A ready-to-use adapter is available from Antique Electronic Supply; see their catalog.) Although 
the 1629 has a 12-volt heater (it was developed for use in World War II military equipment), it works 
satisfactorily at the six volts required for the 6E5 and 6U5; it just takes a little longer to warm up. The 

brightness of the display is not affected much since brightness depends only somewhat on heater voltage. 

To answer a question often asked at the tube sales table at our meetings, the 6E5 and 6U5 are usually 
interchangeable. The only difference you will notice is that the 6E5 will close on a weaker signal than will 
the 6U5. (Except for heater voltage and basing, the 1629 is identical to the 6E5.) 
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TYPE 48 TUBE REPLACEMENT 
by Charles Rhodes 

Farm radios came in many forms. There were 
2-volt radios using either an AirCell (a dry battery 
of 2.5 volts) or a single lead-acid 2.2-v storage 
battery. There were a few 4-volt sets that used a 2-
cell storage battery, but most farm radios using wet 
batteries were 6-volt sets because that was the 
standard auto battery voltage of the time. Then 
there were 32-volt radios used on farms having a 
32-volt dc generator system, sometimes called a 
Delco plant. These are interesting sets, because 
they didn't use a vibrator as did the 6-volt sets, nor 
any dry batteries at all. Their designers used 
combinations of 6-volt tubes and two, or even four, 
type 48 power amplifier tubes to drive the loud-
speaker. And drive it they did! 

Unfortunately for us collectors, these sets had a 
line cord and plug identical to the standard 110-vac 
plug. This leads to serious problems when some-
one says, "Let's plug this old radio in to see if it still 
works." I have bought 32-volt farm sets only to 
discover that someone had plugged them into the 
120-vac line and burned out the type 48 tubes. 
(And, usually, one or more of the 6-volt heater 
tubes, too, but fortunately those are usually easy to 
find.) 

The scarce type 48 used a 30-volt, 0.4 A heater. 
I have never seen one for sale at our MAARC 
meetings. Until recently, I thought there was no 
substitute for the type 48, but there is. 

The type 28D7 is a loktal-based dual power 
tetrode used during World War II in certain aircraft 
electronics. It was designed to operate directly 

from 28-volt aircraft storage batteries for its heater, 
plates, and screens. One 28D7 has two identical 
power tetrodes in one bulb. It occurred to me, 
"Why not parallel those tetrode control grids and 
plates to make a replacement for the type 48?" It 

works! Type 48 tubes are usually used in pairs in 

these farm sets, so you would replace both type 48s 

with a pair of 28D7s. No circuit changes should be 
necessary. 28D7 tubes turn up fairly often at 
hamfests and in box lots of loktal tubes at antique 
radio auctions, and they are generally pretty cheap 
because most people don't know what to do with 
them. Antique Electronic Supply stocks the 28D7 
and loktal sockets for them. 

I take a burned out 48, break its envelope, and 
scrape out the bits of glass and wire in the base. 
(Break the glass in a sturdy bag to avoid flying 
glass, and wear leather gloves to avoid cuts from 
the shards of glass. If you cannot scrape them out 
with a jackknife, remaining blobs of adhesive in the 
base can usually be dissolved with lacquer thinner.) 
I use Amphenol loktal tube sockets because they fit 
neatly into the type 48's tube base. 

The base wiring (pin numbers) for the 28D7 and 
the 48 are as follows: 

Element 

Heater 1, 8 

Cathode 6 

Grids 2, 7 

Plates 4,5 

Screen 3 

28D7 48 

1, 6 

5 

4 

2 

3 

Be sure to insulate carefully the individual wires 
from the loktal socket to the base of the 48. I use 
1" of spaghetti tubing on each lead. A little epoxy 
can help fasten the new socket to the old base. 

When you insert the loktal tube into the socket, 
clean its pins first with fine sandpaper to remove 
oxidation, and squirt a drop of WD-40 onto the 
pins to help ensure good contact. Check the tube 
assembly in a tube tester as if it were a type 48. 

Before you apply voltage to the tube, be sure to 
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perform the "shorts" test, then check transcon-
ductance. The 28D7 should read higher than the 
48, but that's all the better. 

Why go to all this trouble to restore a farm 
radio, when most collectors tend to shy away from 
farm radios? 32-volt farm radios were often excel-

lent performers, and lacking a vibrator, the relia-
bility problems of that component are eliminated. 
Also, the room-filling hum characteristic of some 
sets employing vibrators is absent. Farm radios had 
to be good performers to operate adequately way 
out in the country. They generally have a 3-gang 
tuning capacitor and a tuned RF amplifier, so they 
are both sensitive and selective. 

It is amazing to me how sensitive a well-
designed farm set can be in spite of the typically 
low screen grid voltage. I found that the trans-

TIDBIT 

The Radio Historical Society of Sweden has 
recently created a World Wide Web page on the 
Internet. Check it out at: 

http://hem.passagen.se/vioh7119/index.htm 

Their musuem in Gothenburg is open daily and 
has 800 square meters of exhibits on radio-related 
items. The call letters of the museum's ham station 
are SK6RM. 

conductance of 6-volt RF amplifier pentodes such 
as the 6SK7 at only 32 volts screen and plate is 

nearly as high as the tube manual shows at 100 
volts, but then the bias is lower, so you get nearly 
the same plate current, and, therefore, nearly the 
same gain. (Transconductance is the best measure 
of a tube's ability to amplify. For example, 
automatic volume control circuits vary the 
transconductance of RF and IF amplifier tubes, and 
of the mixer/1st detector tube to match gain to 
signal strength.) 

So, the next time you see one of those 32-volt 
farm sets about to be sold at auction for next to 
nothing, give it a good home and you might be 
pleasantly surprised at what a fine radio you have. 

At least now you don't need to worry about where 
you might find type 48 tubes. 

Have you ever seen a flashlight radio? The radio 

pictured above is a Philco Model 663, introduced 
in 1954. The flashlight unit is in the lower right 
corner. The radio came in several colors. 

The new 1997 edition of the cumulative index to MAARC Newsletters is now available. 

This 23-page 8% x 11" booklet includes detailed listings of articles by subject keyword, 

author, etc. It covers all MAARC Newsletters dating back to the first ( 1984) and all 

Radio Age issues since MAARC took over publication of Radio Age. Copies can be 

picked up at MAARC meetings for only $1 or can be obtained by mail for $1.50. Make 

your check payable to MAARC and mail your request to Barry Zimmerman, our 

Treasurer, at the address shown on page 2. 
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Nominating Committee Named 

MAARC has named a nominating committee to 
prepare a list of candidates for our annual Board 
of Directors election to be held in September. 
The members and their phone numbers are: 

Ted Hannah, Chair (301) 649-2319 
Pat Linfield (410) 840-0455 
Ken Mellgren (301) 929-1062 

Contact one of these three people if you would 
like to be a candidate for office this year. A 
couple of our current board members are leaving 
the area. This is an opportunity to for you to step 
in and help MAARC continue in its quest to 
provide service to our members and our hobby. 
You need not be an "old timer" to run. In fact, 
we would encourage our brand-new members to 

consider becoming candidates. Talk to one of our 
current officers if you would like more 
information on how the Board of Directors 
operates. 

SPARTAN ELECTRIC 
CORPORATION 

348-352 West 34th St., New York, N. Y. 

$partan 
Disc Speaker 

Spartan Disc Speaker, Model 100 
This speaker is of the free-edge type, equipped with 

the Spartan Semi-Balanced Armature Disc Unit and a 
diaphragm of impregnated pulp composition. Tone full-
ness and natural instrument timbre are beautifully re-
produced. Handsome, well proportioned, matched walnut 

finished cabi-
net. Well de-
signed grill, 
backed by 
brown silk. The 
very best in 
acoustical en-
gineering com-
bined with high 
decorative 
value. 

Overall size, 
16 in. wide, 14 
in. high, 6 in. 
deep. 

List Price, 
Model 100 
$25.00 

Mid Atlantic Antique Radio Club 
Jay Kiessling, Membership Chair 
P. O. Box 67 
Uppereo, MD 21155 

Bulk Rate Mail 
U.S. Postage Paid 

Buckeystown, MD 
Permit 11 

Bruce SHETRONE 9811 

1817 Ciemeii Rd 
Pasadena MD 2. I I 22- 1 




