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HOT CHASSIS REFRESHER COURSE 
by Charles Rhodes 

[We have run warnings from time to time in Radio Age about how dangerous it is to work on 
ac/dc radios without an isolation transformer. In this article, Charles Rhodes gives us an in-depth 
look at why there are dangers of electrocution inherent in radio repairing for those who are careless 
or uninformed. Many of the old radios that we collectors cherish would be rejected immediately by 

Underwriters Laboratories if they 
were submitted for approval today. 
- Editor] 

Radio receivers without a power 
transformer were made in large 
numbers before and after WW II. 
Some have a "hot chassis," meaning 
that one side of the ac line is 
connected directly to the metal 

chassis. This was certainly done to 
minimize production costs, but can 
result in electrical shock or even 
electrocution when a person who is 
partially grounded touches the 

chassis, a control shaft without an 
insulating knob installed on it, or 

Rectifier 

CHASSAS 

Figure 1. Typical pre-WW II ac/dc "hot chassis" power 

supply schematic. 
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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. I, 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 C1997, 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 RadioAge 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 

1-95 

Safildjpring 

I= Church 

4 — McKnew 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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exposed screw heads from chassis 
fastening bolts. Everyone interested 
in antique radios should know the 
basic facts in this article, and most 
do, but the story needs to be retold 
frequently as new hobbyists enter our 
ranks, lest they leave our ranks 
prematurely. 

Fig. 1 is a schematic of the power 
supply section of a typical hot chassis 
ac/dc set. If the plug happens to be 
inserted in the wall receptacle so that 
blade #1 is "hot," then blade #2, 
wired to the chassis through the power switch, 
is "cold." In this case, even with the radio off 
you can get a very serious shock by touching the 
chassis if you are partially grounded, such as 
standing on a damp concrete floor in your base-
ment or garage. The shock results from current 
from the hot side of the power line flowing 
through the tube heaters to the chassis and 
through your body to ground. The maximum 
current that you might get under worse case 
conditions is roughly 300 mA, which is about 
six times what is believed to be lethal. (Lethal 
levels vary with the individual, differing for 
children and adults.) This is why you should 
never attempt to repair ac/dc radios without an 
isolation transformer! More on this later. 

Figure 2. Typical floating chassis ac/dc power supply. 

This dangerous situation led some 
manufacturers to use the less dangerous "float-
ing chassis" design shown in Fig. 2. Here the 
cold side of the power line, usually via the 
switch, is wired not to the chassis, but to a 
neutral buss wire feeding B- to the appropriate 
circuit parts. This neutral buss is insulated from 
the chassis. However, don't think that you are 
perfectly safe with such a design. There are 
cases where deteriorated old rubber insulation 

has crumbled off wires, creating a short to the 
chassis, and the potential for electrocution. So 
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the warning applies to all ac/dc or transformer-
less radios. Another hazard with these sets is 
the wax/paper line bypass capacitor, usually 
0.05 ¡1F, shown in Fig. 2. There are often two of 
these, one across the power line, the other from 
the B- buss (and one side of the power line) to 
the chassis. If the original capacitors are still 
there, they may be leaky or even shorted, 
leading again to a serious shock hazard. Even 
when these components are in good condition, 
if the hot side of the line is connected to the B-
neutral, then up to 2 mA of current may flow 
through you when you touch the chassis and are 
partially grounded. This is why you sometimes 
feel an unpleasant tingle from touching the 
chassis of an ac/dc set. 

The complete story of shock hazards in old 
radios turns out to be more complicated than is 
generally understood A number of myths 
abound, and one purpose of this article is to 
debunk them. 

Myth number one is that there is no danger 
with any ac/dc radio if you plug the two-prong 
plug in the right way so that the grounded side 
of the wiring is connected to the chassis, not the 
hot side of the line. 
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Wrong! In hot chassis 
ac/dc sets the line bypass 
capacitor, as noted above, 
can provide sufficient 
current to give rather an 
unpleasant shock when the 
radio is switched off and 
the grounded side of the 
power line happens to be 
connected to the chassis. 
Of course if the hot side of 
the power line is connected 
directly to the chassis, a 
potentially lethal shock can 
result. Don't ever forget 
that with a hot chassis set, you can get a severe 
shock even when the radio is turned off! It is a 
form of Russian Roulette to touch any metal 
part of a transformerless radio, except that in 
Russian Roulette, you have only one chance in 
six of getting hurt, but with a hot chassis ac/dc 
set, you have a 50% chance! 

Figure 3. Zenith 6-VDC/110-VAC farm set power supply 
described in the text. 

Myth number two is that the only 
radios with hot chassis were cheap 
radios from fly-by-night manufac-
turers 

In my collection, I found a Zenith 
6-volt dc/110-volt ac farm radio in 

which one side of the ac power line 
was directly connected to the chas-
sis. This was quite a surprise, 
because at first glance the radio had 
what appeared to be a conventional 
power transformer. When a 6-volt 
dc farm radio was operated from a 
storage battery, the set had to have a 
vibrator to convert the 6-volt dc 
from the battery to ac, which was 
stepped up to about 135 volts ac by 
a transformer and then rectified to 
provide the B+ voltage. The catch is 

that the "power transformer" in my radio turned 
out to be an autotransformer, where the primary 
and secondary are the same winding with taps 
The circuit detail for this type of radio is shown 
in Fig. 3. An autotransformer does not provide 
the shock isolation that you get from a normal 
power transformer. [For another story about a 

Figure 4. (Top) Two-prong polarized plug. (Bottom) 
Three-prong polarized plug. 
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dangerous radio with an autotransformer, see 

"Beware the Silvertone 4500!" by Stephen 
Kalista, on page 7 of our July 1994 issue. - 
Editor] Not all dual-powered farm radios have 
hot chassis, but don't assume that you are safe if 

you have one and see what appears to be a 
power transformer. 

There is only one foolproof way to determine 
whether you have a hot chassis radio. Use your 
ohmmeter to detect a current path between the 
chassis and the power plug, and check each 
blade of the plug separately. Inexpensive volt-
ohmmeters are available at Radio Shack and 
hamfests. Don't try to get by without one just 
because you are not a skilled radio technician. 
Every collector needs to run this simple safety 
check. I was really surprised when the Zenith 

described above failed this routine test. 

OK, when you find a set with one side of the 
power line connected to the chassis, what can 
you do to make it safe? 

Replace the original 
two-blade plug with a 
polarized power plug. 
Usually the original line 
cord is frayed and/or 
brittle, so typically you 
replace the cord/plug 
with a new line cord 
having a polarized plug 
molded onto it. Polar-
ized plugs come in a 
two-bladed version, 

where the grounded side 
is the wider blade, and 

the larger three-wire type 
used in most modern 
appliances, as shown in 
Fig. 4. For radios, we 
typically use the former. 

Radio Age October 1997 

In either type, the wider blade, usually silver-
colored, is the one to be wired to the chassis. 
The smaller, usually gold- or brass-colored 
blade is the hot side. When you finish rewiring 
the cord/plug, use your ohmmeter to verify that 
the wider silver-colored blade is actually 
connected to the chassis. 

While you are doing this, I recommend 
strongly that you replace the line bypass 
capacitors, especially if they are the original 
ones. I use Radio Shack 0.01 /2F ceramic cap-
acitors rated at 1000 volts. Why such a high 
voltage rating? Transient voltage spikes of 
several hundred volts on power lines are not 
uncommon these days, and they can break down 
capacitors with lower voltage ratings 

Myth three: One side of the power line is 
always connected directly to the chassis of a hot 
chassis radio. 

Not so. There were some radios in which 

the chassis is about 130 volts dc off ground no 

Figure 5. Full-wave voltage doubler circuit. 
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matter which way they are plugged into the 
power receptacle. In other words, with these 
sets the odds are 100% for electrical shock if 
you are grounded and touch such a chassis. 
How can you recognize this kind of radio? If 
you are familiar with power supply designs, look 
for a full-wave voltage-doubler circuit. A 
typical circuit is shown in Fig. 5 

Neither side of the power line is tied to the 
chassis, but when operating, the chassis turns 
out to be about 130 volts dc off ground 
Voltage-doublers require two rectifiers. Since 
most ac/dc sets used a half-wave rectifier such 
as the 35Z5 or the 35W4, one clue that can alert 
you to the possibility that your set may have a 
voltage-doubler circuit is the use of a tube con-
taining two rectifiers, such as the 25Z5, 25Z6, 
50X6, 50Y6, and 117Z6, for example. If you 

are not sure whether your set is one of these, 
ask a more experienced technician to advise 
you. 

When I encountered one of these radios, I 
rewired the power supply to a half-wave 
voltage-doubler circuit as shown in Fig. 6 This 
eliminated the 130 volts off ground situation, 
and with a polarized plug, the chassis couldn't 
be hot at all 

Myth four: AC/DC sets with the floating B-
buss insulated from the chassis never present a 
shock hazard. 

Such sets are said to have a "cold" chassis. 
While this is certainly true, there is nearly 

always a noise bypass capacitor, typically 0.05 
pF, between the chassis and the B- wire (which 
is one side of the power line). If this capacitor 
has deteriorated (and the originals are more 
often than not bad in old sets), it can convert a 
cold chassis set into a hot chassis set. 

And then there was the cold chassis TV set 
where the repairman lost one of the chassis bolts 
and replaced it with a bolt from his junk box 
that was somewhat longer than the original. 
The bolt touched a portion of the B- circuit 
(connected to the power line) and BINGO, a 
cold chassis set became hot. That killed a child 

In addition to not trusting manufacturers to 
do things right, don't trust previous repair 

technicians, either. If you do you own restor-
ation work, approach each new set you acquire 
cautiously, as though it were trying to kill you, 
because it might. If you don't do your own 
radio restoration, have a competent technician 
check over each new radio you get, even if it is 
playing well, to make sure it is not potentially 
lethal to you 

While I have stressed the hazards of ac/dc 
sets in this article, even a set with a power 
transformer can have a short between the 
transformer and the chassis. Sets with a power 
transformer should have a fuse installed in the 
primary side of the power transformer to protect 
that hard-to-replace transformer from damage if 
something in the radio shorts. You can use an 
enclosed screw-in type fuse holder if you don't 
mind cutting a hole in the rear chassis apron. 

Figure 6. Rewiring of power supply in Fig. 5 
into a half-wave voltage-doubler as described in 
the text. 
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Or you can install an open-type fuse holder in a 
convenient spot under the chassis where it won't 
show. Both are available at Radio Shack. I 
recommend Slo-Blo fuses because they won't 
blow out due to a brief power surge. (If the 
fuse is under the chassis, it is a nuisance to have 
to pull the chassis to change the fuse.) A 1-amp 
fuse is about right for a smaller set with up to 
six or seven tubes. For a larger set, 1.5 to 2 
amps is about the right rating 

So, in summary: All ac-operated radios pose 
a potential electrical shock hazard. The older 
sets, particularly the older ac/dc sets are 
especially dangerous. In addition to using an 
isolation transformer when working on such 
radios, I urge you to install a polarized power 
cord and plug. Ohmmeter checks should be 

made to detect continuity between the power 
plug blades and the chassis, and appropriate 
steps taken when significant leakage is found. 

Line bypass capacitors should be replaced with 
good new ones with a high voltage rating, 
because failure of them is to be avoided. And, 
finally, fuse your ac radios. 

[Charlie has done a very thorough job of 
alerting you to the dangers of old radios. But 
here are a couple of additional hints: 
Sometimes people think that they will protect 
themselves from shocks by placing a rubber mat 
under their feet at the basement workbench. 

That may not work Some rubber doormats are 
filled with carbon black to give them that nice 
black color, and the carbon fillers make them 
rather good conductors. But, even i f you ARE 
standing on a good insulating mat and touch an 
ac/dc radio not plugged into an isolation 
transformer, your elbow may brush against the 
metal case of a piece of test equipment on the 
bench that is plugged in with a three-prong 
plug so that the cabinet is grounded. (I know--I 

did it once and learned my lesson.) Also, don't 
assume that your radio is wired exactly as the 
schematic says and as it was when it left the 
factory. Now and then you will find that some 
previous incompetent radio servicer took the 
radio apart and connected up the wires wrong 
in putting it back together. I recall one 
butchered radio in which the line cord was 
connected to one of the potentiometer terminals 
on the volume control/on-off switch rather than 
to the switch. And, finally, buy one of those 
inexpensive little electrical testers that you can 
get at any good hardware store that checks 
whether an electrical outlet is wired correctly. 

There is always the possibility that some 
amateur handyman/electrician who lived in 
your house previously replaced a broken 
receptacle and didn't realize that the white and 
black wires in the Romex cable cannot be 
connected arbitrarily to the screw terminals on 
the receptacle.- Editor.] 

FOR THE RECORD 

The September MAARC meeting did not 
draw a particularly large crowd — 79 attendees 
— but was quite a success with regard to 
income to the club. 124 lots were auctioned, 
with a gross of $ 1154 and a net to MAARC of 
$234.50. (A number of the auctioned items had 

been donated to the club.) With a new batch of 

6K7G tubes to sell, the tube sales table was 
busy, taking in a total of $268. The 50/50 raffle, 
$1 entrance fee, and index sales came to a total 
of $ 112, for a total to MAARC of $614.50, a 
much higher than normal total for a monthly 

meeting. Meetings like this one help us avoid 
dues increases. Our dues have not increased in 

Radio Age October 1997 Page 7 



several years, and we should be able to maintain 
the current level for the foreseeable future. We 
also signed up three new members. 

There still seems to be some confusion about 
our auction rules. The new policy places a $ 10 

cap on the commission MAARC charges per 
item. So if a radio that you consign sells for 
several hundred dollars, the club's commission 
on it cannot exceed the $ 10 maximum But this 

cap is PER ITEM, not a maximum commission 
for the total of everything you bring. 

MAARC YOUR CALENDAR 

NOTE: There will be no meeting other than the Oct. 5 MAARC picnic in October. The last 
issue had an incorrect listing. 

Sun., Oct. 26 Mason-Dixon Hamfest, Carroll Cty. Ag Center, Westminster, MD. $5 admission, $5 
per tailgate space, 6 a.m. tailgate setup, 8 a m. general admission. 

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. 

Sun., Jan. 25 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Feb. 22 Vienna Wireless Society Winterfest, Vienna Community Center (indoor meet), check 
Web site at http://www.erols.com/k3mt/vms/ 

Sun., Feb. 22 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m 

Sun., Mar. 22 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

June 11-13 RadioActivity 98 - Best Western in Laurel, MD. (Same great location as last year!) 

KRAEUTER FINISHES THE SET! 

For the past several years, David Kraeuter 
has labored to create a comprehensive set of 
patent reference books, with titles like Radio 
and Television Pioneers, British Radio and 
Television Pioneers, and Radio and Electronics 
Pioneers. (Several of them have been reviewed 
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in Radio Age.) Now David has produced 
Volume 5: Numerical Index to Radio and 
Electronics Patents. This 512-page book 
provides a numerical index to all patent numbers 
cited in volumes one through three. 
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Like Kraeuter's other patent books, these are 
intended for research libraries and the serious 
historian, not the casual reader. If you 
purchased the other books in the series, you 

may wish to purchase this volume as well. It is 
available for $69.50 from University Microfilms, 
300 North Zeeb Road, Ann Arbor, MI 48106-
1346, order number LD03556. 

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: Books & literature: No list 
yet, but send wants and SASE for 
prices. Want to know which radios are 
worth buying at flea markets, garage 
sales, etc.? I am offering two reference 
books: Radios - Listening in Style by 
Philip Collins (beautiful photography) 
and Made in Japan by Roger Handy 
(transistor radios) in glorious color. 
Both for $35 plus $5 shipping. While 
they last. Order more than two books 
and order is shipped postpaid. Have a 
quantity of QS7's from the 1920s. (I'm 
tempted to cut them up and frame the 
ads. Lots of pictures of old equipment 
and parts.) Will sell them for $20 each, 
postpaid. Don Maurer, Sr., Maurer TV, 
24 S. 4th Street, Lebanon, PA 17042, 
(717) 272-2481. 

Sell or Trade: The Radio History 
Society has six good-sized boxes of 

AIEE magazines (Electrical Engineer) 
from the 1940s-'50s that we will sell or 
trade for a smaller quantity of any kind 
of antique radio-related literature or a 
radio. These magazines discuss electri-
cal power hardware such as trans-
formers, transmission lines, circuit 

breakers, electric streetcar hardware, 
etc. Contact Brian Belanger, 5730 
Avery Park Drive, Rockville, MD 
20855-1738, (301) 258-0708, e-mail: 

bcbelanger@aol.com. 

For Sale: Chassis, tubes, asst. parts for 
RCA 220, V-215, $35. Garrard RC 88 
turntable, $30. Philco 42-1004 chassis, 
tubes, $20. Triplett 1183-SC tester, 
$20. Majestic 130A chassis, $25. 
Zenith 10S690 R/RP, $75 (pick-up 
only), Stewart-Warner 01-6G, Farns-
worth AT 40 chassis, tubes, asst. parts, 
$25 each. Motorola R655 table radio, 
complete, veneer problems, $25. 
Wanted: Cabinets for Philco 20 
cathedral, Radiola Regenoflex, Majestic 
363, GM 250, Crosley 1137, U.S. Apex 
9 chassis. Brian Kurrle, 2222 Nodleigh 
Terrace, Jarrettsville, MD 21084, (410) 
692-0450 (home), (401) 592-6202 

(work). 

Services Offered: Professional 
restorations for all antique table radios, 
consoles, cathedrals, tombstones, 
battery sets, communication receivers, 
amplifiers, and automobile radios. 
Complete overhauls, lacquer sprayed 
hand-rubbed cabinet refinishing. 
Reasonable 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: 
http://www.neca.corn/-radiodoc. 

For Sale non-member: 
Normandee Sterling, Elelctra Model 
(West German) mid-'50s four-band 
radio in good to excellent condx, $50. 
Drew Dowling, 851 Twin Harbor 
Drive, Arnold, MD 21012, (410) 647-
6492. 

For Sale: Crosley 11-120U. Emerson 
250, 558, 578A, 707B. Fada 209, 790. 
Melotone. Mirrortone R214?. Philco 
46-200, 48-460, PT3?. RCA 2XF91, 
66X1, 8BX6. Sonora RBU176. 
Westinghouse RS11P28A. Zenith 
6D2615, H723, etc. Call 7 to 9 p.m. 
Gregory Sheppard, 4402 Jupiter Street, 
Rockville, MD 20853, (301) 946-6460. 

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 
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2284, Peabody, MA 01960. 

For Sale: Hallicrafters SX-110, $ 120. 
National NC-60 "Special," $75. 
HeathIcit Model 10-21 oscilloscope, 
$45. RCA Model WV-98C VTVM 
(new), $60. Hickok Model 6000A tube 
checker, $75. EICO Model 666 tube 
checker, $60. HeathIcit Model CT-1 
Capaci-Tester, $30. RCA tube caddy, 
like new, $75: Precision Model E-
200C signal generator, new in-box, 
$60. Heathkit Model SG-8 signal 
generator, $35. Hewlett-Packard Model 
400-H VTVM, $30. RCA Model WR-
69A television/FM sweep generator, 
$30. EICO Model 232 VTVM, $20. 
EICO Model 145 multi-signal tracer, 
$25. Sterling 0-35-amp pocket am-
meter, $ 15. All items plus UPS. 

Wanted: Knobs and pointer dial for 
Crosley Model 11-103V table radio. 
Stephen L. Bonin°, 107 Georgetown 
Road, Glassboro, NJ 08028, (609) 881-
0244. 

For Sale: Radiola 24 portable, 
complete, re-covered, very nice, $250. 
One-tube homebrew, lots of binding 
posts, $40. Western Electric Wheat-
stone bridge, c. 1920, very nice, $65. 
Fada Model 192A "Neutrolette" in 
excellent condx., $ 175. AK 42 and 
working E2 speaker, $75. 1953 Delco 
portable, 6-tube, metal front, $40. 
Ventas Model V719 desk mike with 
stand, $ 15. Weston Model 341 ac or dc 

voltmeter (0-750 volts) in fine walnut 
case, $35. All above plus S&H. Wally 
Worth, 2 W. Elm Avenue, Wollaston, 
MA 02170, (617) 479-4512 BEFORE 
9 p.m. Eastern time. 

For Sale: HeathIcit test equipment: IT-
3127 transistor tester, $ 10, IT-5283 
signal tracer, $50. IM-28 VTVM, tilt 
base, $25. IG-1271 function generator, 
$60. SG-8 signal generator, $50. JO-

4550 dual trace oscilloscope, $ 125. 
IM- 17 solid-state multimeter, $30. All 
work and in good to excl. condx. All 
plus UPS. Or all for $275 including 
UPS. Chuck Bray, 1322 Ivy Road, 
Bremerton, WA 98310, (360) 373-
1013. 

For Sale: Miniature shortwave radios: 
12-band, AM/FM/MV/SW, 1/9 
excellent radio, very sensitive, takes 

four AA batteries. Freq. from 5.9 to 
26.6 mHz. This unit is fitted with a 6-
VDC power socket and a jack for 
earphones for personal listening, $40, 
incl. shipping/ insurance. 10-band 
AM/FM/MV/SW 1/7 really small radio, 
also very sensitive. Takes only two AA 
batteries or has 3-VDC power socket. 
Jack for earphones. Freq. from 4.75 to 
18.06 Mhz. Our best seller. $35 incl. 
insurance and shipping. Guaranteed for 
workmanship and operation. You can 
listen to the entire world! And the good 
thing is, you can carry this little marvel 

TIDBITS 

Dick Karman publishes a neat column called 
"Wandering on the Web" in The Northwest 
Vintage Radio Society's newsletter, The Call 

Letter. Here are some World Wide Web sites 
related to antique radio that Dick recently called 
attention to: 

http://connix.comt-harry/radio.htm 

and 

in your pocket or pocketbook, and 
always be in touch with the world news. 
RGB Enterprises, PO Box 5361, Old 
Bridge, NJ 08857, (732) 607-0299, or 
Fax: (732) 679-8524. 

WANTED 

Wanted: Magnavox TS-940 series 
console remote TV from 1970. Write 
or call 804-276-3983 before 5 p.m. 
eastern time. Mark D. Vincent, 2101 

Cambome Road, Richmond, VA 23236 

Wanted: Rider Volume 23. Will buy 
or will trade for 4th Ed. Radiotron 
Designer's Handbook. A. J. Bernard, 
PO Box 690098, Orlando, FL 32869-
0098, (407) 351-5536. 

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.") 

http://connix.comkharry/radio2.htm 

At this address you will find links to other 
radio-related WWW sites and some technical 
information such as the standard color code for 
battery radio power leads. 
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A collector named Don Adamson has a site sale" and "wanted" ads. Try it at: 
with well-done antique radio stuff, plus "for http://members.aol.corrildjadamson/arp.html 

A TRIP THROUGH THE FARNSWORTH 
TELEVISION LABORATORIES 

[At a recent hamfest I came across a stack of National Radio News magazines from the mid-1930s 
to the early 1940s. This newsletter-type publication was intended for graduates of the National 
Radio Institute. (NRI was the Washington, DC-based school that for decades advertised its 
correspondence courses in radio in nearly every radio magazine.) Of course I purchased the entire 
stack Eventually I will donate them to the library of the Radio History Society, but until then, I will 
excerpt interesting material for Radio Age articles. The material below is taken from the Vol. 6, No. 
11 issue (Dec. I935-Jan. 1936), p. 16. The story's author uses the plural "we" and "our" to refer 
to himself and always capitalizes Television. It is fascinating to see how television was perceived 
prior to its becoming commonplace. (For example, Farnsworth was convinced that commercials on 
television would be shorter than those on radio!) Do you suppose that one of the Farnsworth 
prototype television sets pictured in Fig. I survived anywhere? - Brian Belanger] 

After racking our editorial brain in an effort 
to decide on a good subject for the next article, 
we came to the conclusion that since Television 
is a much discussed subject at the present, with 
newspapers and magazines carrying columns--
even pages--devoted to it, we could do nothing 
better than to make a trip to some place where 
Television is really being developed and give 
you the whole story through the pages of 
National Radio News. 

Since Mr. Philo Farnsworth, of Farnsworth 
Television, Inc., is a graduate of the National 
Radio Institute, we decided to call on him and 
get his version of the television story as it stands 
today. 

Consequently, your Editor, arming himself 
with a half a dozen newly sharpened pencils and 
a notebook, put in an extra pint of oil, cranked 
up the old bus, and started out from Washington 
to Philadelphia. Several hours and three flat 
tires later, we arrived in the City of Brotherly 

Love, and proceed immediately to the labor-
atories of Farnsworth Television, Inc., located at 
127 East Mermaid Lane, in that city. This 
address turned out to be a picturesque stone 
building in a setting of fine old trees out beyond 
Fairmont Park. We were soon to find the quiet 

Figure 1. This young woman is operating a 
prototype Television set in the Farnsworth 
studios. 
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exterior belied the activity within. 

Inside the building we were greeted by a 
pretty young lady who informed us that Mr. 
Farnsworth was busy with some other visitors, 

but that Mr. Somers, one of Mr. Farnsworth's 
assistants, would be glad to show us around in 
the meantime. 

Seated in Mr. Somers' office, we immediately 
started talking Television, and were informed 
that Mr. Farnsworth has no interest whatever in 
the mechanical scanning method of Television. 
The chief difficulties, we were told, with mech-

anical scanning, were in obtaining a uniform 
rotation at the transmitting and receiving ends. 

Also, it is felt that the set buying public would 
hesitate to place a whirling mechanical gadget in 
the home. 

Mr. Somers further stated that black and 
white pictures in Television are an accomplished 
fact. They will be the first generally accepted 

pictures, although better intensity and brilliancy 
can be obtained by using pictures with a 
greenish tint. In answer to one of our questions, 

we were informed that Television in colors, 
similar to the technicolor moving pictures which 
we occasionally see, will be very simple to 
develop when the proper time comes. We were 
then escorted to various offices, experimental 
laboratories, chemical laboratories, a glass 
blowing department, numerous libraries, etc. 
which required a couple of hours. We saw small 
Television equipment and large Television 

equipment--in fact more Television equipment 

than we realized existed. We saw transmitting 
apparatus; small receiving equipment of the size 
to be used in the home, and mammoth 

equipment for use on stages, in auditoriums, 
halls, etc. Every place we turned were cathode 
ray tubes in various stages of completion. We 
saw tubes undergoing experiments in the 
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development of new ideas of Mr. Farnsworth's--
tubes ranging in size from the 6-inch home 
receiver type to tubes the size of a ten gallon gas 
tank, which we learned were for auditorium 
purposes. 

We saw a demonstration of Mr. Farnsworth's 
new invention, the "Cold Cathode" tube, which 
he believes will revolutionize the present oscil-
lator tube. 

By this time Mr. Farnsworth had finished 
with his previous guests and your Editor was 
taken to his private office for an interview. 

Never having had the pleasure of meeting 
Mr. Farnsworth before, we were quite surprised 
at his youthful appearance. Somehow or other 
when one thinks of scientists who have accom-
plished as much as Mr. Farnsworth has, we are 
apt to associate them with bald heads and long 
beards. Not so Farnsworth. A recent college 

graduate would be a much better comparison. 

We were particularly pleased when Mr. 
Farnsworth, although extremely enthusiastic 
about the future possibilities of Television, did 

not tell us that "Television is right around the 
corner." In answer to a definite question on this 
subject, Mr. Farnsworth stated that he does not 
feel that we will see Television sets on the 
commercial market in the United States during 
the year of 1935, but has very optimistic views 

on what 1936 will bring forth. Knowing that 
Mr. Farnsworth had recently returned from 
Europe where he had been studying conditions 
and making plans for the future of Farnsworth 

Television, Inc., we questioned him about the 
publicity we have seen on the advances made by 
Television on the European continent. To 
which Mr. Farnsworth replied: 
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"Much of the talk that we hear of the 
advances being made by Television in Europe 
are a bit misleading. No Television sets are 
being sold over there — but quite a bit of 
Television broadcasting is going on. The broad-

casts are being received by a number of sets 
which have been placed out by the large 
Television companies for experimental pur-
poses. Ido feel, for this reason, that commer-
cial Television will come sooner in Europe than 
in the United States." 

Said Mr. Farnsworth further, "While it is true 
that some of the European countries are slightly 
ahead of the United States insofar as a direct 
approach to the sale of Television receivers is 
concerned, they are far behind us in Television 
Engineering. Some of the European countries 
are still using mechanical scanning, and are 
doing the majority of their research and devel-
opment along that line. On the other hand, 
Baird of England and General Bosch of 
Germany, are at present operating under 
Farnsworth licenses, using material and equip-
ment which is developed right in these labor-
atories. In fact, one shipment of our material 

left this plant this morning for a European 
destination." 

We were told that the Farnsworth home 
receiver is planned to give a 6-inch picture 
Means are available to produce a much larger 

picture for auditorium and theater use Of 
course, under the Farnsworth system, two 
receivers will be necessary — one for Television 
and one for sound, but Mr. Farnsworth 
explained to us that it is planned to simplify the 
controls and synchronize them in such a manner 
that one operation only will be necessary to tune 
in Television stations and the accompanying 
sound effects. 

Your Editor, still associating scientists with 

long white beards, questioned Mr. Farnsworth 
on the subject of his personnel, making 
particular reference to the fact that all of them 
were such young men. His reply was prompt. 
He stated that he is operating on the theory that 
by having a young organization — and all of the 
eighteen men employed in his laboratory in 
Philadelphia are young men, he will obtain more 
original ideas. He feels that older men become 
set in their ideas and this is detrimental to 
laboratory work in a field as young as Tele-
vision. He points out that Television is very 
young — it needs men with free and open minds 
— men who can operate on one theory today 
and be willing to cast it aside and develop 
something better tomorrow. Television, accord-
ing to Mr. Farnsworth, requires men with a 
great amount of imagination. 

It is very interesting to reflect on Mr. 
Farnsworth's statement that Television will be 
very good for the broadcasting industry. It is 
his idea that with Television on a commercial 
scale, less advertising time will be necessary, 
due to the ability of the set owner to see, as well 
as to hear what is going on. Less time will be 
required, therefore, for the "advertising plugs," 
and more time can be given to entertainment, 
which is certainly the best from the listener's 

point of view. 

Farnsworth Television, Incorporated, had, 
at the time of our visit, just finished giving a 
public demonstration at the Franklin Institute at 
Philadelphia. They went there for a one-week 
engagement, but due to the demand, stayed ten 
days and could have stayed longer, but the rush 
of business prevented. They demonstrated such 
outdoor events as tennis, swimming, track 
meets, etc. proving the possibility of televising 
outdoor subjects. The Franklin Institute was 
packed to capacity at each one of the 
Farnsworth demonstrations. 
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What we have seen of Farnsworth Television 
and the organization behind it was extremely 
interesting to us — but of even greater interest 
was the man, Farnsworth. He is a typical 
example of what a man can do if he has the 

proper background of training, the ambition to 
push forward — and the imagination which 

enables him to look into and prepare for future 
progress. 

WATSONTOWN TABLE & 
FURNITURE CO. 

WATSON TOWN, PA. 

Watsontown Radio 
Watsontown Radio Cabinets and Tables are made to 

the •same high quality standard which has characterized 
all Watsontown furniture for the past 33 years. 
Our aim is to supply the trade with the best at a price 

consistent with the standard of workmanship we con-
tinually maintain. 
The popular models illustrated are sold direct to 

dealers and jobbers. 
Prices are list prices—write for discounts and in-

formation on the complete line. 
All varnished cabinets and tables are shipped dull 

rubbed unless ordered otherwise. 
All lacquer finished tables and cabinets have 

dull finish only. 
Gliding casters on all models. 
All are packed knocked-down in wooden 

crates ( after Sept. 1, 1926 in plywood cases, 
giving complete protection to all surfaces) ex-
cept No. 917, which is packed in paper 
cartons, 6 to a crate. Mo. 919 packed 
2 to a crate. Extra charge of $.50 
for crating less than standard case of 
No. 917 and No. 919, except on first 
sample order. 

Catalog describing other models on 
request. 
No. 917--For Radiola 25. Two-tone 

mahogany finished in lacquer. Heat-
proof, waterproof and acidproof. 
List Price  $14.50 

No. 1119 for 1(0•11.10 20 
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No. 917 for lindlola 23 

No 922 

Cabinets and Tables 

No. 919—For Radiola 20. Same finish as No. 917. 
List Price  $16.75 
No. 922—Solid mahogany. Top, 18x35 in. Height, 30 

in. Battery space, 14x31x10i in. high. Slide for speaker. 
List Price  $26.50 
No. 920—Brown mahogany or walnut finish on quar-

tered red gum. Dimensions, 18x35x43g in. high. Top. 
compartment, 13gx29(ix13Ï in. high. Bottom compart-
ment, 132x29ix12 in. high. Backs lift out for easy. 
access to wiring. Battery compartment ventilated. 
List Price  $30.75. 

No. 912—Finish same as No. 914. Top, 18x35 in Cab-. 
met inside; 14 in. wide; 31 in. long; 12 in. high. Doors 
open full height and 22 in. wide. 
List Price  $21.03 

No. 914—Brown mahogany or wal-
nut finish polished or dull on quart-
ered red gum. Top, 20x38 in. End 
cabinets, 8.tx151x13 in. high. 
List Price  $29.00 
No. 907—Same finish as No. 914. 

Top, 20x30 in. Compartment, 16x26x 
121 in. high. 
List Price  $17.25 

No. 916—Same finish as No. 914 
Top, 18x35 in. Shelf, 91 in. wide: 
strongly constructed to hold heavy 
batteries. 
List Price  $12.75 

No. 920 
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SOME REFLECTIONS ON WIRING MULTIPLE SPEAKERS 
by Ray Larson 

Back in the mid-'50s I did some hi-fi work 
with a cabinet maker. His customers were 
unusually well-off financially. On one occasion 
the customer wanted to have speakers placed in 
several other rooms. They were to be fed from 
a fairly expensive radio in the front room — it 
may have been a Capehart. It had a pair of 6L6s 
in it, and so was capable of quite a bit of sound. 

I don't remember how many speakers there 
were in total, but four including the one in the 
radio sounds about right. A total of four works 
well when they are connected in series/parallel 
as shown in Fig. I. This results in the same 
original resistance load on the audio amplifier. 

Figure 1. Series/parallel speaker connection described in the text. One of the speakers shown is 
inside the set's cabinet; the other three are the remote speakers in other rooms. 

Each speaker has its own L-pad to keep the load 
constant regardless of where the individual 
volume controls are set. 

I chanced on a sale of good quality NOS 12-

inch electromagnetic field coil speakers. They 
had dropped in value as permanent magnet 
speakers became more readily available at 
reasonable prices. I built a simple power supply 
to power the field coils. I replaced the original 
speaker in the radio with one of the new ones 
and moved the original volume control to the 
rear of the chassis, with it set at a very high 
level. (That control determined the maximum 
volume level available for all four of the 
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speakers.) The new speaker in the radio cabinet 
was controlled by an L-pad on the front panel 
that replaced the original volume control. The 
other three speakers were controlled individually 
from their separate L-pads in each room. An 
unexpected plus was with the pads turned down 
to zero, there was absolutely no discernable 

hum. The customer was very pleased! 

So should you ever purchase an old Capehart 
at an antique radio meet and find the original 
volume control moved to the rear of the chassis 
with an L-pad in its place, you won't have to 
scratch your head about why it was done. 

FOOTBALL BY RADIO 

(Taken from a number of sources, including 
Famous First Facts, a reference book found in 
most libraries, and some Internet traffic caught 
by Roy Morgan. Stories not confirmed.) 

Supposedly the first collegiate football game 
play-by-play broadcast on radio was a Thanks-
giving Day 1920 game played by Texas Univer-
sity and the Agricultural and Mechanical 
College of Texas at College Station. Station 
5XB at College Station (later station WTAW) 
was operating under an experimental license at 

the time and used a spark tranmitter and code to 
broadcast the game. 

However, other sources report that an 
experimental station at the University of 
Minnesota may have broadcast at least parts of 
a football game as early as 1912, also with a 
spark transmitter and code. 

KDKA's famous announcer Harold Arlin did 

a voice broadcast of a game between Pittsburgh 
University and West Virginia University in the 
fall of 1921. 

(Thanks to Ernest Yeaw of Tatamagouche, Nova Scotia, for providing the Watsontown Furniture ad 
on page 14 of this issue.) 

Make a note of the dates for RadioActivity 98: June 11-13, same great location as last year! 

Mid Atlantic Antique Radio Club 
Barry Zimmerman 
5825 Woodwinds Circle 
Frederick, MD 21703-7579 
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