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Early Television Concepts - Visual Broadcasting 
Submitted by James D. Trent, Jr. 

This early description of television was found in the 1931 edition of S. Gernsback 's Radio 

Encyclopedia. It offers insight into how the early TV broadcasters and regulatory offices viewed 

the whole concept of TV. 

The Radio Encyclopedia (Second Edition, published in the autumn of 1931 by S. Gernsback 

Corporation, New York) presents a definition of "visual broadcasting," and then quotes the stilted 

regulations governing TV, as follows: 

Visual broadcasting - The broadcasting of 

moving visual images. (See Television.) 

Visual broadcasting is still in an 

experimental stage and is governed by the 
following regulations adopted by the Federal 
Radio Commission, February 18, 1929: 

Experimental Visual Broadcasting - 

That visual broadcasting be designated to 
include both television broadcasting and 

picture broadcasting, or moving picture 
broadcasting and still picture broadcasting. and 
that all licenses issued be of an experimental 
nature for a period of six months only, the 

licensees to report to the Commission the 
results of the experiments; the transmitters to 
be located outside the city limits and 
sufficiently distant from important receiving 

centers to avoid interference. 

For joint use to visual broadcasting 
licensees the Commission authorizes the 
following band of frequencies for experimental 
use only: 2,000 to 2,200 and 2,750 to 2,950 

kilocycles. In addition, the Commission will 
authorize the operation of visual radio 

broadcasting transmitters in the band between 

2,200 and 2,300 kilocycles, on the condition that 
they do not interfere in any way whatever with 

the services of any other nation on the North 
American continent and in the West Indies, and 
that licenses be subject to revocation in case 
there are any complaints from any other nation 
of any such interference. The Commission may 
continue to issue experimental television or 
visual licenses in the broadcast band for 

operation between 1 and 6 a.m. only, in 

accordance with General Order 50. 

The Commission adopted the following rules 
of priority in the granting of applications: 

1. Those engaged in experimentation to 

improve the technique of visual broadcasting; 

2. Those who employ methods which give 
the maximum definition with the minimum radio 
frequency bandwidths. 

The following table gives a list of visual 
broadcasting stations: (please turn to page 3) 



MID-ATLANTIC 
ANTIQUE 

RADIO CLUB 

MAARC's Officers, Board of Directors and 

Member Services: 

President: 
Samuel Cannan 
1010 Siske Road 

Baltimore, MD 21226 
(410) 255-7728 

Vice President: 
Ed Lyon 

11301 Woodland Way 
Myersville, MD 21773 
(301) 293-1773 

Treasurer: 
Sammy Cohen 

5113 Linden Avenue 
Philadelphia, PA 19114 
(215) 632-7233 

Directors: 

Brian Belanger 

Steve Fick 

Eugene Gardner 

Paul Hearne 

Lloyd Kendall 

Jay Kiessling 

Brian Kurrle 

James Miller 

Steve Snydennan 

David Willenborg 

General Information, 
Policies, etc.: 
Sam Cannan, President. 

Memberships, new and 
renewal: 
Jay Kiessling, Membership 
Chairman 
PO Box 67 
Upperco, MD 21155 
(410)239-1818 

Schematic Diagrams and 
Repair Data Packets: 

MAARC Library 
C1609 Ceddox St. 
Curtis Bay, MD 21226 

Radio Age Back Issues: 

David Willenborg 
RR 1, Box 99 
Hollywood, MD 20636 
(301) 373-3653 

Radio Age Want-Ads: 

Write to any Radio Age 
editor. 

Radio Age Editors: 

Brian Belanger 

5730 Avery Park Drive 
Rockville, MD 20855-1738 
(301) 258-0708 

Ed Lyon 
11301 Woodland Way 

Myersville, MD 21773-9133 
(301) 293-1773 

ABOUT RADIO AGE: Radio Age became the monthly news-

letter 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 and life 

memberships are available as noted on the application and renewal 
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Entire contents of this newsletter copyright 01995, Mid-Atlantic Antique 
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MEETINGS: MAARC monthly meetings are currently being 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. 
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Early Television Concepts - cont'd from page 1 

Visual Broadcasting Stations, Alphabetically by Names of Stations 

Location of 
Transmitter 

Call 
Signal 

Frequency in Kilocycles 
(meters in parentheses) 

Power (watts 
in antenna) 

Licensee and Address 

Illinois: Chicago W9XAA 2000 (150) to 2100 ( 143) 1000 Chicago Federation of Labor. 
do  W9XAG  W9XAG do 1000 Aero Products, Inc. 

do  W9XAO  W9XAO do 500 Western Television Corp., 
6312 Broadway. 

do  W9XAP  W9XAP 2750 ( 109) to 2850 ( 105.3) 1000 Chicago Daily News. 

Downers Grove W9XR 2850 (105.3) to 2950 ( 102) 5000 Great Lakes Broadcasting Co., 
72 W. Adams St., Chicago, Ill. 

Indiana: W. Lafayette W9XG 2000 (150) to 2100 (143) 1500 Purdue University 

Iowa: Iowa City W9XAZ do 500 State University of Iowa 

Maryland: 
Silver Spring W3XK 2000 (150) to 2100 ( 143) 5000 

Jenkins Laboratories, 
1519 Connecticut Ave., 

2850 (105.3) to 2950 ( 101.7) 5000 Washington, D.C. 

0-0341940 

The Editor Apologizes 

Ed Lyon, co-editor of Radio Age, apologizes to 
Mr. Dale Johnston, expert radio serviceman of long 
standing, for editorial lead-in remarks Ed wrote in 
Mr. Johnston's Radio Restoration article in the July 
1995 issue. Readers may remember that the 
original problem (in a Hallicrafters 120), once a 
heater circuit defect got fixed (allowing the tubes 
to light up), was serious motor-boating. Mr. 
Johnston is quite certain that he has correctly and 
thoroughly repaired the defect in the radio, through 
the replacement of a tube (which had already 
passed an emission test'). 

In Mr. Johnston's final paragraph in his 
original draft article, he asked for ideas from those 
"EE types" among the readers, to explain what 
sort of defect could have prompted the motor-
boating. This gave the editor the mistaken 
impression that there was some uncertainty in Mr. 
Johnston's mind on the durability of the fix. Mr. 
Johnston later wrote to explain that radio 
servicemen do not have to dissect tubes and such 
components to find out why they fail, the fact that 
their failures were detected and they were replaced 
by good units, thereby restoring normal operation, 

I Perhaps another reason to use mutual-conductance 
testers. See the Alan Douglas series on tube testers 
starting in this issue of Radio Age. 

is quite sufficient. And Ed will agree that such 
will, in fact, usually suffice in consumer radio 
repairs, but perhaps not in aerospace electronics, 
radar, or test instrument repairs. 

Mr, Johnston became concerned that the editor's 
lead-in paragraph referring to it being an 
"unfinished" or mystery repair could be interpreted 
so as to cast aspersions on his expertise in the radio 
servicing field, which concern was supported by all 
of his radio service colleagues. Certainly that was 
not the intent of the lead-in for the article - it was 
so worded in order to arouse curiosity and interest 
in the readership. Ed sincerely apologizes to Mr. 
Johnston, and would like to assure Mr. Johnston's 
colleagues that no denigration of his servicing 
expertise was ever intended. 

Additional Opinions on Motorboating: 

Two letters arrived in August regarding Mr. 
Johnston's motorboating Hallicrafters radio. Both 
suggested that the problem may have been caused 
by a failure in B+ bypassing owing to the reliance 
on electrolytic (or large paper) capacitors for the 
job whereas such capacitors seldom act like pure 
capacitors at high frequencies. They usually have 
large inductive and/or resistive components in their 
impedance makeups at radio and intermediate 
frequencies. Adding about 0.05 uF (ceramic type) 
from B+ to B- was recommended. 
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met TIMM TOFU - par 1 
by 

Alan Douglas 

(Here 's expert advice on getting the best tube tester for your bench, and then getting the most 
out of it, by master craftsman Alan Douglas. This series will be in three parts. Watch for Parts II 
and III in forthcoming issues of Radio Age. Ed.] 

) iscussing mutual-conductance tube testers is 
.9 somewhat like the old crack about money: it may 
not be everything, but it's way ahead of whatever's 
in second place. Sure, they have their limitations, 
but you can't go through life checking tubes by 

plugging them into a radio. Well, maybe with 
50L6s you can, but if you are working with 
vacuum-tube test equipment or communications 
receivers, as I am, you expect this gear to work and 
stay in calibration; the last thing you want to see is 
a half-dead tube that "worked all right" last month 
but is getting cranky now. 

Years ago, Robert Hickok's patent (on the 
mutual-conductance tube tester circuit) was 
practically a license to print money, and Hickok 
tube testers were extravagantly expensive. So most 
of us made do with cheap emission testers, or (as I 
did) with a war surplus, and later, a second-hand 
model. But now the supply of good mutual-
conductance checkers is greater than the demand, 
and, thanks to Uncle Sam, is likely to remain that 
way, so there's no excuse for settling for less. 

It's certainly true that mutual-conductance (or 
more properly, transconductance, but I like 
Hazeltine's original term) doesn't tell the whole 
story. For some classes of tubes, especially audio 
output amplifiers, a power-output test is best, 
according to Langford-Smith's tome,' but no 
commercial model will do that. And in general, no 
two mutual-conductance models, not even two 
Hickolcs with basically the same circuit, will agree 
on a value for the same tube under test. They can 
easily differ by a factor of two, and both be correct, 
since the reading depends on test conditions. Nor 
can you tell what the test conditions are, since the 

1 Radiotron Designer's Handbook, 4th edition (the 3rd 
edition is worthless - you want the thick red one, and 
preferably the 1954 (or later) printing. 

tube is running with full-wave rectified ac, not dc, 
and peak voltages and currents are 11/2 times higher 
than what the meters read. Still, mutual-con-
ductance models are way ahead of whatever's in 
second place. They will tell you if the tube will 
amplify, which is nearly always what you need to 
know. If your radio can get by with a weak tube 
(and most will) you can make that decision knowing 
all the facts. The fine points - an oscillator that 
quits above a certain frequency, or a noisy tube - 
you can deal with separately. Testing only for 
emission is all very well, but a Gm tester will do 
that, too; just reduce the heater voltage by 10%, 
and see if the reading drops. Think about this: the 
military services, which used a tube or two in their 
day, standardized on mutual-conductance testing. 

Since they did, they left vast numbers of good 
tube testers behind. If the commercial models were 
expensive, the military ones were even more so, and 
you can take advantage of this now. By all means 
buy a commercial Hickok if you can find one, but a 
military model is a fine alternative. 

There are four most-often-seen military models, 
with several variations of each. Three were 
originally designed by Hickok, and the fourth was 
based on Hickok's circuit though it is rather more 
elaborate. They are all offspring of the wartime 

• 

• 

• 
Radio Age - September 1995 Page 4 



• 

(WWII) Model I-177, a militarized 1940 Hickok; 
the 1-177 exists, and works well, but because it has 
no 9-pin miniature socket and won't check anything 
made after 1945, I wouldn't recommend it unless 
you test only antiques. The 1-177 was my first tube 
tester, supplemented within a few years by a second-
hand Model 6000A, a 1963 TV serviceman's model 
(which has no 4-, 5-, 6-, or [large] 7-pin sockets). 

The most practical models are the TV-3, 
designed in 1948, its later replacement, TV-10, and 
the TV-2, from 1952. All were made in variations 
by different contractors; the TV-7, for instance, as 
the TV-7/U, TV-7A/U, TV-7B/U, and TV-713/U; 
given a choice pick a later model. The TV-3 has 
built-in V-O-M functions having no particular 
value; note that the TV-3 and TV-3B are quite 
different from each other, and need separate 
manuals. The TV-3 and TV-10 both have roll 
charts, while the TV-7 test data is in a loose-leaf 
booklet in the lid, a longer-lived arrangement 
(replacement roll charts are not available for any 
Hickok or military model, at least not yet). All 
these models were once available from Fair Radio 
Sales and other dealers; Fair Radio still has TV-
7B/U models at $ 110, though they're not listed in 
their catalog. TV-7s also appear in ads and at ham 
flea markets, often in the $50 range. 

The fourth commonly seen military model 
(perhaps "occasionally" is better) is the TV-2, 
made by CBS-Columbia, and presumably designed 
by Air-King in Brooklyn before CBS bought them 
and their parent, Hytron, in mid- 1951. The TV-2, 
for all its impressive appearance, is not much more 

than a standard Hickok circuit with the addition of a 
dc screen supply and a lot of meters to keep track 
of. It certainly works, provided the meters are OK 
(more on this later), but it has a bewildering array of 
switches to set and knobs to turn for each tube 
tested, but if you're doing several tubes of one type, 
the testing goes quickly. Its least endearing feature, 
next to the overcrowded roll chart, is its readout in 
"percent quality" of some undefined reference 
standard, rather than in a number of micromhos, as 
in all other military models (while the TV-7 doesn't 
tell you the full-scale Gm for the ranges, they are, in 
fact, 3000, 6000, 15000, and 30000 micrornhos). 
More on this later, too; I'll explain the procedure 
(also how to calibrate any Hickok for Gm readings) 
in Part 2, but I should say that much of this is flying 
by the seat of my pants, and if any reader has the 
real calibration procedure for models other than the 
TV-7, and particularly for the TV-2, I would love to 
see it. The reproduction manual that Fair Radio 
sells for the TV-7 does have the calibration for that 
model, and I have the factory procedure for the 
KS1575 or KS15750, if anyone needs a copy of 
that. Hickok very kindly sent it to me years ago, 
when I asked, though I'm told they aren't so 
cooperative now. 

Finally, is there anyone out there who worked in 
the industry, or knows how the test specs were 
arrived at? I'm looking for stories about other test 
gear makers, too. Information on 1920s radio com-
panies was hard enough to find, but these test 
equipment companies are positively invisible. 

0000 

Left-to-right, TV-3, TV-7B, and TV-2 Tube Testers 
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American Airborne Radar in World War II 
by Ed Lyon 

Ed Lyon's two technological interests are electronics and aeronautics. In his multi-part 
series, "The International Race for Radar," which appeared in Radio Age over a span of about 
a year and a half he covered the technological race for mastery of radar during World War II. 

This series, in a complete, footnoted form, has been published in the current AWA Review, and 
the article below further supplements both the Radio Age series and the AWA Review paper. 

The development of an excellect anti-
shipping airborne radar, called the ASB-series, 

by the Naval Research Laboratory, was 
significant because it illustrated the benefits of 
increasing the operating frequencies of airborne 
radars. The ASB design came quickly to 

Robert Page and Leo Young at NRL because 
they needed only to merge the qualities of the 
British ASV, operating as an anti-submarine 
airborne radar at 175 MHz, with those of their 
500 MHz radar altimeter. The resultant )(AT' 
radar, operating at 500 MHz, eventually 
evolved into the most used airborne set of the 
war, seeing production as the ASB-5 and ASB-
6 at Westinghouse, RCA, and Bendix Radio, in 

a total of 26,000 complete sets. These radars, 
fitted on TBF (or TBM) aircraft, became the 
scourge of the Japanese and German submarine 
fleets. Operating from small "Jeep" carriers 
bearing the names of Atlantic coast inlets and 

sounds2, these aircraft, flying with escorting 
F4F and SB2C planes, surprised many a U-

Boat, especially when rendezvousing with its 
"much cow" resupply submarine. 

In 1942, when the German U-Boat fleet 
began to employ successfully their Biscay 

Cross radar intercept system, tuned for the 

British ASV radar signals, the lopsided scores 

1 NRL used a letter series, with an initial "X" to 
mark their experimental equipments. 
2The most effective of these carriers were the USS 
Bogue and the USS Core, escorted by old four-
stack destroyers. Strangely, these anti-U-Boat task 
forces were seldom successfully attacked by the U-
Boats, themselves. Either Doenitz underestimated 
their capabilities in destroying his U-Boats or his 
priorities were not allowed to be changed from that 
of strangling England's life-line from the west. 

against the U-Boat, made by ASV-equipped 
Liberators, Sunderlands, and Stirling Coastal 

Patrol planes, began to drop. Biscay Cross-
equipped U-Boats could crash-dive when the 
ASV signals were detected, and the attacking 
plane was still too far away to detect the 
submarine. 

By mid- 1943 those U-Boats within range of 
US bases in Bermuda, England, Iceland, and 
Labrador were being hunted down by Catalina 
aircraft carrying the new ASB-5 radar, which 
was operating at a frequency beyond the range 
of the Biscay Cross equipment. Within six 

months, though, based on information on the 
design of the ASB-5 supplied by the Japanese 

Navy3 (from captured equipment), the 
Germans were able to fashion receivers able to 
pick up the ASB signals as well, and the 
hunting started to become sparse for the 
Catalinas. 

And this see-saw of radar improvements and 

radar intercept improvements would become the 
standard procedure for the Allies and Axis 
forces, for the balance of the war. The next 

step for the US Navy was to modify the British 
H2S, airborne, 3000 MHz (magnetron-

equipped) radar so it could fit on carrier-based 

aircraft. The US companies given the most 

responsibility for development of Naval 

microwave radar using magnetrons were 

3 Luckily for the Germans, the Japanese were 
predisposed to find the operating frequency of the 
ASB-5 they captured to be around 500 Mhz. Every 
piece of military intelligence they could find drove 
them to this frequency regime for radar, while their 
army was rejecting microwave research and the 
allies were striving for it. 
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Western Electric, Raytheon, and Philco, and it 
was Philco who got the job of producing the 
first Navy microwave airborne radar, the ASG. 
This set had an antenna which could not be 
made small enough that a single-engine carrier-
based aircraft could carry it, so it was put 
aboard such aircraft as the PBM flying boat 
and the ZPK series of Goodyear blimps, for 
anti-submarine warfare purposes. It caught the 
attention of the Army Air Corps, and their 
acceptance of it changed its nomenclature from 
the all-Navy "ASG" to the joint service 
"AN/APS-2." Over 5000 of these radars were 
made by Philco, and they were very effective in 
anti-shipping work, especially in the Pacific. 
But the goal was to get the radar aboard the 
sturdy TBF/TBM carrier-based aircraft, 
though, so the push to yet higher frequencies 
(and consequently, shorter wavelengths and 
smaller antennas) was continued. 

This higher-frequeny push was, by 
early 1943, to become urgent, because the 
Germans had just shot down a Short Stirling 
bomber carrying a bomb-laying H2S 3000 MHz 
radar, and the •  dar escaped serious damage in 
the crash. The discovery of British use of 
wavelengths this short came as a complete 
shock to the Germans, about a half of whom 
thought the radar ought either to be copied or to 
be thwarted by the development of microwave 
countermeasures. (The rest of the German 
radar community either felt the war was already 
technologically lost or felt the "radar"was a 
cruel hoax.) 

A competing contractor, Sperry Gyro-
scope, had been given the task of development 
of a 10,000 MHz (3 centimeter wavelength) 
magnetron and radar set, and this followed the 
Philco development rather quickly, producing 
the Navy ASD set. It, too was adopted by the 
Air Corps, as the AN/APS-3, mass-produced 
by Philco. It found effective use in anti-
shipping, blind bombing, and airborne intercept 
(AI) missions, being the first airborne radar 
whose components could be fitted into a 
fighter-sized aircraft. 

But the weight penalty was still too 
high, and the Navy laboratories began the job 
of eliminating all unnecessary components, and 
reducing the size of the rest, resulting in the 
ASH radar, again operating at 10,000 MHz. 
The all-service version was Western Electric's 
AN/APS-4, and this set was mounted on the 
TBF/TBM, the SB2C (Helldiver), and many 
other aircraft, including the formidable Hellcat 
(F6F). This radar became the centerpiece of 
the Army Air Corps P-61 (Black Widow) AI 
craft, replacing the original SCR-720 developed 
for it by the Signal Corps. It also found a home 
in the anti-shipping (and anti-tank) 75-mm 
cannon-wielding version of the B-25 Mitchell, 
the first "Gunship." By further modifications to 
the displays and antenna-steering systems, this 
AN/APS-4 radar became the AN/APS-6, built 
by Sperry. It was more streamlined in its 
design, mounted as a nacelle on one wing of 
such fighters as the F6F (variant 5N). So 
equipped, this fighter scored 20:1 kill ratios 
against Japanese fighters in later stages of the 
war. 

In the sketches below are shown the ASB-5 
and AN/APS-4 (or ASH) radar antenna 
assemblies for mounting halfway out on the 
aircraft wing underside. 

(More on this subject, in fiaure Radio Age 
issues.) 

ASB 

AN/APS-4 
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MAARC YOUR CALENDAR! 

Sunday, October 8th 

The MAARC Picnic is ON! 
The MAARC traditional Autumn meet will be held on Sunday, October 8th, 1995, at 

the Arcadia Fairgrounds, Arcadia, MD, starting at 11:00 a.m. Tailgaters are welcome 

beginning about 10:00 a.m. As in all previous annual MAARC picnics, attendees are advised 
to bring lawn chairs and a huge appetite, and brace for brisk flea-marketing and a big auction. 

Lunch, including salads, hamburgers, hot dogs, chicken, vegetables, and dessert, is served 

beginning at 12:30. Soft drinks are free, all day. 

Where? Arcadia Fairgrounds. Arcadia (also called Upperco P.O.) is a village about 7 miles north of 
Reisterstown, MD, on MD route 30. MD 30 is accessed by driving north on Interstate 795 from the 
Baltimore Beltway (I-695). 1-795 terminates at MD 30. For those traveling from the north (PA, NY, 
etc.), MD 30 is a continuation of PA 94, the old Carlisle-to-Hanover-to-Baltimore road. Arcadia is 
about 9 miles south of the PA-MD state line. The fairgrounds entrance is on the East side of MD 30, 
and will be marked by signs. Follow signs inside the fairgrounds to the MAARC picnic area. 

Cost? MAARC usually just breaks even on the annual picnic meet. Admission, including all you can 
eat, is $6 per person, or $ 10 per family (car-full). Tailgating fee is an additional $5. 

Note that this site is a public park, and that your precious radio gear should not be left 
unattended. We know and trust all MAARC members, but those other people out there - well, 
they haven't joined MAARC. Need we say more? 

More Notes for the Fridge: 

Sat., Sun., Sep. 23, 24, all day, Virginia Beach 
Harnfest, Va. Beach Pavilion, VA. 

Sat., Sun., Sep. 23, 24, all day, York Hamfest, 
York, PA fairgrounds. 

Saturday, Oct. 7, 7:00 a.m. NJARC 
outdoor flea market and meet, Hightstown, NJ; 
call Onalee Fisher, 908-725-7476. 

Saturday, Oct. 14, 6:30 p.m. MAARC 
meeting, New Hope Seventh Day Adventist 
Church gym, Burtonsville, MD; see map, p.2. 

Sunday Oct. 15, 8:00 a.m. CARA Hamfest, 
Howard County Fairgrounds, MD. 

Sunday, Oct. 29, 8:00 a.m. Mason-Dixon 
Computer and Hamfest, Westminster, MD 
fairgrounds. 

Saturday, Nov.18, 6:30 p.m., MAARC 
meeting, New Hope Seventh Day Adventist 
Church gym, Burtonsville, MD; see map, p.2. 

Ain't this what weekends are for? 

• 

• 

• 
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THE Radio Age RESTORATION DEPARTMENT 

Radio Age features articles nearly every month on electronics restoration hints and kinks. This issue 
features an adventure in troubleshooting by Alan Douglas, who likes restoring test gear, and we suspect it 
is because of the special challenge of this more sophisticated end of the electronics game. Then there are 
fixes for those pesky volume control problems, suggested by Alan and by Sparky Johnston 

A Switeeug) Power Supply 
by 

Alan Douglas 

The title of this piece gave me some pause. Lud Sibley may have trouble correctly indexing it 
some day, but, then ... Maybe I should have called it "The Switch that Thought it Was a Power 
Supply," because that's what it was. 

e''''he following experience happened with a 
Hewlett-Packard 204C audio oscillator I had 

bought at the MIT flea market for $25. It looked 
very clean, but would only oscillate on the two 
highest-frequency ranges, and the output waveform 
was something to behold. 

Trying the "bias" test point and adjustment 
potentiometer revealed that it was way off, and that 
the pot had no effect. Dc voltages in the early 
stages of the amplifier were off, too. 
Semiconductors were neither open nor shorted, so 
the next easy step was to measure resistances to 
find a possible changed value or a short. 
Resistance in the gate circuit of the first FET, 
measured with my Fluke Model 79 DVM read 
negative two megohrns! Reversing the DVM leads 
gave a (different) positive value. This could only 
mean that there was a voltage source there, 
probably power supply filters that hadn't 
discharged completely, or something. But when I 
disconnected the power supply altogether, the 
voltage was still there, about 200 millivolts. 

Now, I had seen this sort of thing before, in my 
second-hand Simpson 260 V-O-M that had sat too 
long with a leaking D-cell in it, drizzling down on 
the range switch, soaking into the fibre rotor 
insulator, and turning it into a tiny battery. I would 
get dc readings even when the test leads were 
disconnected. But there was no leaky D-cell in this 
H-P, and the switch looked perfect. 

However, that's what the problem was. Rinsing 
the switch with distilled water and drying it in an 

oven reduced the voltage between the switch 
contacts and the shaft (ground) to zero. Even 
though the switch wafer is plastic, the central 
rotating portion appears to be fibre (probably to 
withstand the staking force of the contacts). I once 
read somewhere the very plausible story that both 
fiber and ceramic switch wafers and rotors are 
impregnated with wax to keep moisture out, and 
that too-liberal use of cleaning solvents will 
dissolve away this wax and let moisture in. (I am 
reminded also of a General Radio 1650A bridge 
with a baffling fault caused by leakage from 
cleaning solvent creeping under a fiber insulator on 
its range switch.) Perhaps that's what happened 
here. 

In lieu of wax, I applied a film of Cramolin 
Blue' to the fiber insulator after it had dried 
thoroughly in the oven. On the lowest frequency 
range there are two 47-megolun resistors in the 
circuit connected to the FET gate, so it doesn't take 
very much leakage to cause problems. We'll see 

how it holds. 

Cramolin, now called DEOXIT, is sold by Caig 
Laboratories, 16744 W. Bernardo Drive, San Diego, 
CA 92127-1904. [See page 16, August issue of Radio 
Age, for retail sources. Ed.] It is widely used in the 
electronics and audio fields, and is fabulous for clean-
ing and preserving switch, connector, and battery con-
tacts (try it on that clanged flashlight that has to be 
banged to get it to light). DEOXIT, or Cramolin Red, 
is the cleaner, while Preservit (Blue) goes on afterward. 
More on DEOXIT next page, this issue of Radio Age. 
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Scratchy volume controls, especially carbon 
composition types, can often be cleaned and 
lubricated with those same DEOXIT products that 
Alan Douglas used to clean his audio generator 
rotary switch. Usually, the control cover will have 
to be removed first, and these are secured with 
bent-over metal tabs. Don't bend the tabs back and 
forth repeatedly, though, as they will fatigue and 
break off. When that old volume control becomes 
too scratchy to be usable, even after DEOXIT 
treatment, that's the time to replace it. In many 
radios made after 1936, the volume control will be 
a 0.5-Megolun to 2-Megohm carbon composition 
type, and will likely have an on-off switch attached. 
If you are a collector of NOS components, perhaps 
you have ample replacements on hand, but if you 
have to rely on such sources as Radio Shack, you 
won't find replacement potentiometers ("pots") 
above 100 k ohms in stock. 

Dale Johnston writes that he uses 100-k pots in 
replacing 500-k original units, adding about 270 k 
fixed resistance in series with the pot, on the 
"high" side (see Fig. 1). This cuts the maximum 
volume achievable by a factor of approximately 12 
dB, but he maintains that most radio stations 
listened to on small radios are local stations, 
anyway, and most listening is done with the volume 
control in the lowest 20 percent of its maximum 
setting. He claims advantages in that the new 
volume control will be used over more of its range 
than the old one, because of the reduction in 
maximum volume available, and that this is good: 
it spreads the wear and tear over more of the 
volume control element, rather than over only the 
lowest 20 percent, as before. His fix keeps the net 
resistive load on the last IF transformer at 370 k 
ohms, which is tolerably close to the original 500 k, 
maintaining the same selectivity as in the original. 

Measurements on several superhet radios, 
however, show that the 270 k-plus- 100-k pot 
combination, as a replacement for the original 500-
k pot, reduces selectivity by about 0.5 kHz, and 
reduces gain in the IF stage by about 2 dB. Thus 
the net maximum gain of the set is reduced by 
about 14 dB. As Dale points out, though, this 
doesn't matter with strong local stations, but it 

would have been a problem for us who used to 
search for broadcast DX late at night, trying to pull 
in California stations (from the East Coast), and 
simply having to hear them at station-break time. 

A cheaper approach is to use the 100-k pot 
directly, as a replacement. This will lower the 
selectivity of the second IF can by about 2 kHz, 
and will lower the stage gain by about 3 dB (6 dB 
if the AVC isn't operating). The result is a set with 
about 10 dB more maximum gain than could be 
obtained with the 270-k resistor-plus-pot 
arrangement. The audio distortion present in a 
diode detector is proportional to the ratio of dc load 
resistance to audio frequency load impedance. The 
volume control makes up the bulk of the dc load 
resistance, but the following grid resistor is in 
parallel with the volume control at audio 
frequencies. Thus, the 100-k pot as a volume 
control will offer less distortion than will the 0.5-M 
or 1-M pot. 

At the other end of the scale is the problem of a 
burned-open wirewound pot used as volume control 
in those older sets in which considerable current 
was run through the pot and through its wiper 
(arm). These radios used the pot (usually from lk 
to 25k) to set rf amplifier cathode voltages, and 
sometimes to load the antenna to chassis, as well. 
So one end of the pot carried cathode current and 
the other end had to conduct surges from nearby 
lightning hits and accidental brushes with the 
power lines, both to the wiper, and from there to 
ground. No wonder they burned out. Now, Radio 
Shack carries the right ohm-value pots in stock, but 
they will not survive the currents in this 
application, in most cases. However, at most 
hamfests and electronic flea markets, you can find 
low-ohmage pots intended for use in industrial and 
instrumentation applications. The rub is that you 
may have to replace the shaft with one which will 
be long enough for the radio, and you may have to 
add a switch for power on-off control. The 
solution is in finding the same brand and model in 
the flea market that you have, complete with switch 
and right shaft, in your junkbox. The shaft and 
switch then can be installed in the flea market find. 
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Lost and Found 
Whatever happened to the Catalin industry? Read on. 

• 

In 1952, the largest manufacturer of cast 
phenolics in the world, the Catalin Corporation, 
finally admitted that the labor costs of making little 

jim-cracks of that beautiful plastic were eating 
right through the balance sheets, leaving no bottom 

line. With very little fan fare, Catalin sold out to 
the Marblette Corporation, who had been the 
second-largest cast phenolic plastic maker, and 
who was now practically the only one left. 

Sure, there was the giant, Monsanto, who could 

drop their manufacture of Opalon and FiberIon 
(their trade names for the same stuff) any time they 
chose, and still have a huge plastics operation. 
And there was tiny Knoedler, in Lancaster, PA, 

ready to throw in their towel, too, but hoping 
Catalin could stay around, maybe to supply 

Knoedler's raw plastics needs, should they decide 
to abandon the manufacture of the raw plastic. 

Marblette had no more luck in reducing 

manufacturing costs than had Catalin. Before the 
war, with labor making about 35 cents an hour, 
Catalin-type plastic was affordable, but now 
(1953), at $ 1.20 an hour, a radio cabinet might 
have $8.00 or $9.00 worth of labor in it, and that's 

before it is polished, drilled, and fitted. So Mar-

blette struggled for years, and in 1971, went 
completely under. One of their clients, the Hyatt 

Ball Company, finisher of those fine Catalin 
billiard balls, grabbed the plant fixtures from the 
sheriff's auctioneer, and tried to continue to make 

balls, but then realized that Marblette had been 
selling raw balls to Hyatt at a terrible loss for 

years. Hyatt could not make a go of it, but tried 

for ten years, paring the plant down to one small 
phenolics reactor, one lead pot (for making lead 

molds), and one full-time person to fight off the 
Environmental Protection Agency and OSHA. 

The Government won, and we have lost the last 
maker of "Catalin" in America. The stuff is still 
made in Belgium. 

So much for the "Lost" now for the "Found." 

When the Marblette plant was razed, we found 
books of old drawings, including original pencil-
on-vellum engineering drawings of the old Catalin 

radio arbors, machined of steel and used to make 

the lead molds for the radio cases. Here are two of 
them (one is overleaf). Can you identify the 

associated radios? Hint: Both radios sell for 
upwards of $800 nowadays. 
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einnm;ilit CLASSIFIED ADS Itc9eDgeççí; 
Radio Age ads, limited to 100 words or fewer, are 

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

one ad per member per month. All ads subject to 

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

mitted. Send ads to any editor listed on masthead 
on page 2. Deadline for all ads for any issue is 20th 
of the previous month (in editor's hands). No tele-

phone ads, please. 

For Sale: Rider manuals: Radio 
Vols. 1, 3, 6 thru 16. Prices range 
from $ 15 to $90. TV Vols. 1 thru 
27 (complete), $25 ea. LSASE for 
price list. Sam Faust, PO Box 94, 

Changewater, NJ 07831. 

For Sale: Radio schematics, $2.75 

postpaid; also following books: 
Fundamentals of Radio, $10; Tran-
sistors in Radio, Tl/ & Electronics, 

$15; Radio Physics Course, $12; 
Elements of Radio, $10; The 
Radiotron Designer's Handbook 
(3rd ed.), $20; Audel's TV Service 
Manual, $18; photocopy of Rider 
Radio Index, 1 through 23, $25; 

photocopy of AK Service Manual 

(463 pp.), $35; also repro walnut or 
mahog. parts for Philco 70 

cabinets: rear arch, $ 14; bottom 

molding, $ 16; front panel, $40; 
bottom board, $ 18; parts postpaid. 

All books plus UPS. SASE for list. 
Dick Oliver, 28604 Schwalm 
Drive 2, Elkhart, IN 46517, (219) 

522-4516, eves. 

Sale: 150+ radio / test equipment op-
erating manuals, including: Accurate, 
B&K, Century, Egert, Eico, Feiler, 
Heath, Hickok, H-P, Jewell, Precision, 
RCA, Solar, Sprague, Weston, and 
more; 2-stamp SASE brings you a 9-
page list. S. James Richards, 109 
Macon Street, Brooklyn, NY 11216-
2106. 

Sale: Radio Parts, tubes, galena 

crystals, at very low prices; L 

Gardner, 458 Two Mile Creek 
Road, Tonawanda, NY 14150. 

Sale: Vintage Dumont scope, 5" 

in steel case, dated 9-3-44, works, 
$60; Mont.-Ward speaker from 

c.1927, 43" circumference (oval), 
7.25" deep, 14" high, 17.5" wide, 
overall, w/ wrought iron support 
frame, metal case, magnetic driver, 
$35; H-P VTVM, Model 410B, 
with all probes, $25; Heath color 
bar gen., Model IG-62, has 11 of 

12 tubes, as-is, $25; all above plus 

UPS/USPS. Edwin C. Kubes, 11 
Aster Drive, DeBary, FL 32713; 
(407) 668-5858. 

Services Offered: Professional 
repairs for all antique table radios, 

consoles, cathedrals, tombstones, 
battery sets, comm receivers, amp-

lifiers, and auto radios • Com-

plete overhauls • Cabinet refin-

ishing* Reasonable rates* Free 

Est. • UPS/USPS/FEDEX ship-
ments OK* All work guaranteed. 
Also buy / trade / sell radios and 
parts. Bob Eslinger - Antique 
Radio Restoration and Repair - 

20 Gary School Rd, Pomfret 
Center, CT 06259; (203) 928-
2628, 10 a.m.-7 p.m., Tues-Sat. 

Sale: Dumont RA-346, $90; Air-
line 64BR-1514A, $45; Magic 

Tone 508 ceramic keg w/ shot 
glasses, $225; Zenith H-615W, 
$50; Zenith 12S568 console, $400. 

Wanted: Emerson CR-261; Emer-
son 49 and 580; info on National 

Pfanstiehl cathedral. Geoff Shear-

er, 14101 Mesita Cliff Rd., NE, 
Albuquerque, NM 87112; (505) 

293-8544. 

Sale: Gibson Girl, $60; AN/SRR-
13 Receiver (no cabinet), $75; Co-
nar Model 251-1 solid state 5-inch 

scope, dc-5 MHz, with manuals, 
mint, $50; Lectrotech Model TO-
M), solid state 5-inch scope, dc-10 
Mhz, with manual, $30; RCA 
W033A 3-inch scope, good condx, 
with manual, $45; Dyna-Jet tube 
tester, Model 667/607, VG condx, 

$45; lots of tubes, instruction 
manuals, Sams; send SASE for 
complete lists. Antique radio 
schematics plus data still only $3, 

ppd, USA. Joseph R. Forth, 321 

Long Vue Acres, Wheeling, WV 
26003; (304) 277-3154. 

Wanted: Older Collins radio 

equipment, accessories, and promo 

items; Signals magazine; McElroy 
or Speed-X bug; Electro-Voice EV-

611 "Mercury" mike. Brian 

Roberts, 3068 Evergreen Rd., 
Pittsburgh, PA 15237; (412) 931-
4646. 

AUTOCALL 
Autocall, the official journal of the 

Foundation for Amateur Radio, is a 
monthly publication covering 
nearly 50 amateur radio organ-

izations in the Capital area. To 

know what is happening with 

respect to ham club activities, 
subscribe to Autocall. Only $8.00 
per year for 12 issues. Write 

Autocall, PO Box 7612, Falls 
Church, VA 22040-7612. (Make 

checks payable to: "Foundation for 
Amateur Radio." 

Radio Age - September 1995 Page 13 



More Classified Ads 

Sale: H-P 608F VHF ( 10-455 

Mhz) sig. gen., exc. condx, no 

manual, no cables, no shipping, 

will deliver within 150 mi., best 

offer; also: Marconi TF2015 10 to 

520 Mhz AM/FM sig. gen., exc. 

condx, no manual, no cables; H-P 

400H VTVM, no manual, no 

cables; Precision 660 tube tester, 

case rough, working, with cables, 

manuals; last three, best offer plus 

UPS. Gregory K. Sheppard, 

4402 Jupiter Street, Rockville, 

MD 20853-3255. 

Wanted: Zenith console Model 

12S266, for trades or cash; also 

need a front lower moulding for a 

Philco 90, or a source for repro-

duction. Dave Stampler, 45 High 

Street, Stewartstown, PA 17363; 
(717) 993-3571. 

Sale: Tektronix 545A scope, 
complete with manuals, with CA 

plug-in w/ manual, $99; Radio-TV 

home study course, First National 

Television, Inc., (Kansas City, 

MO), 50 lessons plus quizzes, $9; 

Course, Radio Television Institute, 

Inc., (New York City), 26 chapters, 

w/ quizzes, $7; Audio tape 

recorder, Pentron Model 9T-3C, 

portable, uses std tape on reels 3' to 
7' dia., two speeds, $39; Betarnax 

TV video tapes, 20 ea., w/ non-

abrasive head cleaner tape, Sher-

lock Holmes mysteries, recorded in 

Chicago, $45 for all; All above, you 

pick up ($5 extra) or pay UPS. 

Duard E. Greathouse, 22 Under-

wood Place, N.E., Washington, 

DC 20012; (202) 829-2760. 

Trade: My Western Electric Std. 

signal gen., Model 78B, good 

condx, for your midget metal ac/dc 
table radio; my American Elmac 

portable transmitter, Model A54H, 

untested, with E-V 600D dynamic 

mike, for your 1946 Belmont 

plastic table radio, Model 6D 111, 

must be complete, good cabinet, 

not necessarily working. 
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Wanted: Gold color art deco dial 

indicator hand for Crosley clock 

radio, Model D-25; one three-

prong Canadian Marconi name 

(possibly gold) for front grille of 

1950s Marconi 5-tube ac/dc Model 
290 plastic table radio; one original 

pinwheel knob plus Addison name 

decal for 1940 Addison Catalin 

table radio, Model 5F. Ernest D. 

M. Yeaw, RRI#3 Tatamagouche, 

Nova Scotia BOK 1VO; (902) 657-

2554). 

Sale: Two jukeboxes: ( 1) 1950 

Wurlitzer, 48 selection, 78 rpm, 

$1800; (2) 1971 Seeburg, 160 

selection, 45 rpm, $400; Call 

Larry at (410) 752-0783, in MD, 

leave message. 

Sale: 40-year accumulation of old 

radios, parts, tubes, service data; 

cash and carry only; phone or write 

for details; no lists; Frank Krantz, 

100 Osage Ave., Somerdale, NJ 
08083; (609) 783-0400. 

Help!: I collect old transistors - 

not transistor radios - transistors, 

the components. I'm especially 

interested in the old point-contact 

types, the older, the better. I have 

collected some British types, but 

few American types. Please write, 

telling me what you have, or if you 

are also interested. Dr. Andrew 

Wylie, 21 Brancaster Lane, 
Purley, Surrey CR8 1HJ, 

England. 

Wanted: First annual Wireless 

Blue Book by the Wireless 

Association of America, dtd May 

10, 1909; Citizens Radio Callbook 

magazine for 1920, -21, -22; Same, 

with flying horse cover for 1924, - 

25, -26; 1913 Dept. of Commerce 

radio Stations of the U.S.; 1915 

issue, same book; Bob 

Arrowsmith W4JNN, PO Box 

166, Annandale, VA 22003; (703) 

560-7161 (collect). 

Sale: Brunswick Panatrope, w/ 

battery-operated RCA Radiola, has 

large quality cabinet, in good 

condx, inside near-mint, Model 

TR-148G; consider any reasonable 

offer; Michael Tepes, 192 

Sedgewick, Huntington Station, 

NY 11746; (516) 427-6081. 

Sale: Power transformers of 

various sizes. I may be able to 

supply your needs for 2.5-volt 

receivers. Send SASE with receiver 

model, tube line-up, and 

transformer dimensions, or send 

old transformer. 

Wanted: Good push-pull input or 

driver transformers; two-speed 

planetary dial drives as used by 

Philco, etc.; Chester A. Gehman, 

150 Burwell Rd., Winsted, CT 
06098; (203) 379-2441. 

Sale: Sterling Dual 35-amp, 10-

volt watch-case meter, works, no 

rust or corrosion, $ 10, ppd. Ken 

Greenberg, 4858 Lee, Skokie, IL 

60077; (708) 679-8641. 

Sale: Catalin Emerson Model 520, 

vg condx, $250 (firm); Industrial 

Instruments RN-1 Wheatstone 

Bridge, near-mint, $75; RCA WV-

87A Senior Master Voltohmyst, 

$40; Heath 1G102 RF signal gen., 

w/ leads and manuals, $40; Eico 

resistor and capacitor decade boxes. 

Models 1100 & 1120, $ 15 ea., or 

both for $25; Knight sweep 

generator, 4-bands (0-240 Mhz); 

Heath GR-91 receiver (tube type), 

4-bands, $30; 4 ea. NIB 6-watt, 8-

ohm PM speakers, by Quam and 

Oxford, $5 ea.; Heath SG-8 sig. 

gen., untested, no manual/leads, 

$20; all above plus UPS. Stephen 

L. Bonin°, 107 Georgetown Rd., 

Glassboro, NJ 08028; (609) 881-

0244. 
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More Classified Ads 

• 

• 

• 

Sale: Crystal radio kits: ( 1) 
complete with 5.15" X 9" panel, 
base board, 2 var. cond., SP9T 
rotary sw., prewound coil, 1N34 
xtal, headphones, etc., $29.50; (2) 
complete as in (1), but single var. 
cond., and no rotary sw., $22.50; 
Carl and Grace Enterprise, 5636 
Romelyn, Detroit, MI 48209. 

Services Offered: Professional 
radio refinishing using hand-
rubbed sprayed lacquers 0 from 
cleanup/touch-up to full refinishing 
• veneer repairs and complete re-
veneering 0 faux graining - basket 
cases welcomed also clock, 
phonograph, and TV cabinets; 
UPS, USPS, RPS, and FEDEX 
accepted; Joe Greenbaum, 
Greenbaum Radio Refinishing, 
312 S. Exeter Street, Baltimore, 
MD 21202; (410) 752-2438, 10 
a.m. - 10 p.m. M-F and 10 a.m. - 
6 p.m. Sat. & Sun. 

Wanted: Early Tuslca radios, circa 
1920-1929, nice, original preferred, 
all considered. Gerry Kudach, 
4002 Briar Lane, Lafayette Hill, 
PA 19444-1612; (610) 825-6352, 
eves. 

The Colorado Radio Collectors 
Club needs information on the 
manufacture of radios in 
Colorado for an upcoming 
museum display, and would 
appreciate any assistance and/or 
information you can provide. 
The following is a list of radios 
and/or manufacturers we have 
accumulated; we need informa-
tion on these and any others you 
may know of: 

REN-RAD (Reynolds Radio Co.) 
A&M Radio 
Boulder Radio 
Madison Moore 
Gillett Marvel crystal radio 
Pyle-Amplex Model 11 
Nollenberger & Dorner 
Please contact Wayne Gilbert, 
10751 Routt Street, Broomfield, 
CO 80021; (303) 465-0883. I can 
pay for postage, collect calls, and 
reproduction costs. Call first. 

Wanted:: Info regarding history 
and activities of Wells-Gardner 
Elec. Corp. (Chicago) from origin 
to present. Dennis Kane, 2615 NE 
49th St., Ft. Lauderdale, FL 
33308. 

Sale: Tektronix 453 dual-trace, 50 
Mhz, solid state scope w/ probes, 
$225; Heath TC-2 tube checker, vg 
condx, w/ manual, $50; Sencore 
Mighty Mite V tube checker, w/ 
manual, $50; all above plus 
UPS/USPS. Larry Steen°, 1838 
Bluespruce Ct., Green Bay, WI 
54311. 

For Sale: Many of your favorite 
old-time radio shows are available 
on cassettes. You select the shows 
you want and purchase them by the 
hour. Fast friendly service. Send 
for our catalog listing over 5000 
shows, arranged by category and 
title, only $2.00 (P&H). Write: 
Erstwhile Radio, PO Box 2284, 
Peabody, MA 01960. 

Atwater-Kent and BAKELITE 
The enthusiastic commendation accorded At. 

Radio Ihmillenst Receivers is due, not 
alone to the fine workmanship whirl, they exem-
plify, hut to the simpliliel operation Made possi-
ble through the use of molded Bakelite. 

The excellent elret rig' properties of flakelite pro. 
vide complete insulation which  • °aim 
paired ter anal tiltericor climat ir r ttttt lit ions. 

BAKELITE 
Condensite 
IVDMANOL 
are the tee; tttt e.1 

Tr.& Mar In fen. the 

l'hennl Prndort 

rnenttfArture4 under 

DA t entl nvet«I hy 

BAKELITE 
CORPORATION 

TRADE SARA REG U 5 PAT OF r 

it, great mechanical strength, permanent 
beauty of finish and rotor enhance the value of any 
Radio Equipment in which it is used. 
The prominence of n11 the properties of Bake-

lite have caused lending Radio Manufacturers to 
adopt"The Material of a Thousand Uses," as 
standard insulation fnr the manufacture of parts 
and . "mph te  s. 

Write for n copy of our Radio Booklet K. 

Send for our Radio Map 
Enclose 10c and let UR send you the Boittlite radio map It 

lints the call letters, wave length and location of retry broad-
casting station in thr world. Address Map Department. 

BAKELITE CORPORATION 
217 Park Accorte, New York. N. Y. 
Chicago 011ice: 6.113 West 22d Strert 

THE MATERIAL OF A THOUSAND USES  
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• 
APACE WITH 
RADIO 
PROGRESS 

The 3-Way 
Control 
Balanced 
Armature 

(An Exelgaçire Patented 
Frainre) 

¡PHONE 
LOUD— 
SPEAKER 

No Sired or Chatter 
becautte the mien dia-
phragm of the Audi-
phone ran be actu-
ated ONLY by elec-
trical Impulses. The 
armature, thr oug h 
which the vibrations 
are transmitted. in 
balanced in three di-
rections. The large 
permanent magnet 
affords a real founda-
tion for the full range 
of broadcasted Im-
pulses. Not an ear-
phone type Loud 
Speaker. Hear the 
Audiphene at your 
dealers. 

PRICE 
With 14 inch bell Horn $28 
With 12 inch bell Horn $25 

Sold with an Absolute-Satlafaction-or-Money- Back 
Guarantee. At yeur Dealers or Direct upon receipt 
of purchase price and your dealer's name 

Write for Literature 
O'NEIL MANUFACTURING CO. 

4739 Hudeon Boulevard West New York, N. J. 

AMPERITE 
,9We "SELF—ADJUSTING"RheasMi 

PERFECT e(elts.._Y CI RCU I T 
Simplifies wiring 

\  Eliminates   
hand rheostats 

RADIALL COMPANY 
320 W. 42 SI., N Y 

41 IT 

Your 
Dealer 

MID-ATLANTIC ANTIQUE RADIO CLUB 

Jay Kiessling, Membership Chair 
P.O. Box 67 

Upperco, MD 21155 

Bulk Rate Mail 
U.S. Postage Paid 

Washington Grove, MD 
Permit 39 

• 

• 




