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That Old Atwater Kent Transformer 
by Buford Chidester 

What? The Speakerpeople writing about an Atwater Kent transformer? It hard to explain, harder than just 
telling the story Better get comfortable, pour yourself something to sip, and adjust the light. Here goes. 

Ifinally got the opportunity to restore an Atwater 
Kent Model 10 breadboard. I am by no means a 

radio repair person but thought maybe I would tackle 
the restoration of an AK 10 breadboard since it 
seemed simple enough and I didn't have one in my 
collection. To keep the story reasonably short I will 
skip the restoration part except for one small area. 
That area contains the 
audio transformers 
located in the TA 
detector audio 
amplifier unit, shown 
in Fig. 1. Not knowing 
anything about the 
construction or 
operation of these 
transformers, other 
than from discussions 
that I heard at radio 
meets, I set about 
cleaning and restoring 
the TA unit. After 
carefully removing the 
small screws that hold 
the top of the unit to 
the metal base, I knew 
I was in for a big job. 

What I saw was something like a bed and breakfast 
for mud wasps, spiders, earwigs and just about every 
small critter that could squeeze itself into the unit. I 
am not sure if they were having an insect flea market 
or just congregating for a few beers and telling about 
the one that got away. Whatever it was, it must have 
been some party because I didn't find any of them 

alive. Anyway, as far as I 
could tell from my 
schematics, they were not 
part of the original unit so 
I decided they had to go. 

Figure 1. My Atwater Kent Model 10 TA unit, showing 
the top removed and "folded" alongside the bottom 
part (on the right). Inside there are embedded the au-
dio transformers 

After cleaning the dead 
bodies from the unit, I 
tackled the onboard 
components. The wiring 
was in terrible condition 
with the insulation of the 
transformer wiring being 
tattered and broken with 
almost no color except 
black. The challenge to me 
was to determine how the 
transformers were wired. 
Digging out my Atwater 
Kent book, Radio Age 

(Continued on page 3) 
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ABOUT MAARC and RADIO AGE. Radio Age became 
the monthly newsletter of the Mid-Atlantic Antique Radio 

Club in 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 per year in the US, $30 in Canada, and $45 elsewhere, 
all payable in US dollars. Two-year, three-year, and life 
memberships are available; contact the Membership Chair (see 
column at left). All checks are payable to MAARC and, for new 
members, must accompany the membership application, which 
is available from the Membership Chair or the MAARC website 
(www.maarc.org). If you change your mailing address, email, or 
phone number, please notify the Membership Chair immediately 
so corrections can be made to Radio Ages' mailing list. The Post 
Office will not forward your newsletters. 

Back issues of the MAARC Newsletter from Vol. I, No. 1 
(August 1984) and most issues of Radio Age from Vol. 1, No. 1 
(October 1975) are available for $2.50 each postpaid from the 
Membership Chair. Make checks payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC 
format via email or on a 3.5-inch diskette in ASCII (such as 
WordPad), MS Word (Windows), RTF, or Word Perfect format, 
without fancy formatting, because the editors will have to 
modify it anyway. Photographs, if hardcopy, should be high 
quality black and white or color. Softcopy graphics files should 
be in TIFF or JPEG formats; contact the editors for further 
guidance. Send your submission to either editor and include 
your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. MAARC is currently 
seeking a new meeting place. The July, August, and September 
meetings will be held at the Davidson Family Recreation Center 
in Davidsonville, MD. Best routing is: US 50 to MD 424, then 
south to MD 214 (Central Ave.), then west only 0.6 mile to 
slight left onto Queen Anne Bridge Rd. Then 1.7 miles to the 
Rec. Center on your left. 

Map — Davidsonville Family 
Recreation Center (not to scale) 

page 2 Radio Age • July 2006 Visit MAARC's web site at www.maarc.org 



(Continued from page 1) 
articles on Atwater Kent breadboards, and schematics 
that I received from a fellow MAARC member, I 
searched for a wiring configuration. I found the 
schematic for a TA unit that appeared to be similar in 
design but had additional components and an extra 
transformer lead connected to the transformers located 
in the bottom of the unit. Looking through this 
information I discovered the windings of the 
transformers had 1:3 ratios with 1000-ohm primaries 
and 3000-ohm secondary d-c resistance. Since they 
are step-up transformers, I considered the 1000-ohm 
winding to be the primary side. 

I also found the AK Model 19 radio audio section 
schematic was very similar to the Model 10 
breadboard that I was restoring. With that information 
in hand I decided to label or document the connection 
locations and unsolder the transformer wiring. I would 
have to identify the proper connections later since I 
could not determine the wire colors. The only thing 
that I knew for sure was that there were eight wires 
going into the tar that holds the transformers into the T 
A unit base. I had no clue as to the transformer 
configuration and how to get the wires out of the tar 
encasement. Another MAARC member told me to put 
things like this in a warm oven for a period of time 
and the innards, along with the tar, would fall out. 
That seemed to be a great idea until I walked into the 
kitchen to find my wife standing in front of the oven 
with her cooking mitts on, her eyes glaring and ready 
to take me out if I tried to melt tar in her nice clean 
oven. Time for an alternate plan. Quickly I decided 
there must be an easier way. Remembering an old heat 
gun on my workbench, I proceeded cautiously past 
my wife to the shop. 

With the heat gun in hand I turned the TA base unit 
upside down on my work table and slowly heated the 
outer cover being careful not to overheat the black 
paint on the unit. Oops! the tar and transformers 
dropped out of the base in one big black glob. Now 
that I had a glob of transformer and tar, I went about 
chipping away the tar with a small hammer. 
Surprisingly enough the tar came off easily and 
cleanly enough to expose the transformer connections, 
seen in Fig. 2. 

Now came the fun part. The next question is whether 
to repair or replace the transformers. I had previously 
checked the D. C. resistance of each transformer and 
found that both of them had open primary windings, 
referring to the 1000-ohm coils. I had purchased a 
couple of transformers at a radio meet that were 

Figure 2. The unbelievably crude AK audio trans-
former from the Model 10 breadboard's TA unit, 
with the tar- like substance removed by heat and 

massage with a hammer. 

supposed to be replacements for the existing 
transformers. I decided to install them temporarily, 
allowing me to check the operation of the TA unit. 
The new transformers were a 1:3 ratio but were 600-
to 1800-ohm dc resistance instead of the original 1000 
to 3000 ohm units. Looking at the detector and audio 
tube specifications I decided they should operate 
moderately well without damage to the tubes or 
transformers since they were audio couplers and the 
current draw was within an acceptable limit. After 
installing the replacement transformers the unit went 
into operation on the first try. The output of the 
amplifier to the AK speaker was surprisingly higher 
than I had expected. 

Knowing that the TA unit worked properly I decided 
to see if I could repair the bad transformers. I don't 
know how many of you are familiar with the crude 
design of these transformers but I can assure you they 

(Continued on page 4) 
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(Continued from page 3) 
were not designed for high fidelity. The transformer 
core consists of small soft iron wires, 152 to be exact 
with a diameter of .036 and length of 6 inches, 
inserted through the center of the coil bobbin. These 
core wires were divided in half with 70 wires wrapped 
around one side of the coil and the remaining 70 wires 
were wrapped around the opposite side. They formed 
a magnetic path in sort of a back to back "c" 
configuration, thus crudely forming the transformer 
core, as can also be seen in Fig. 2. A number of the 
core wires were not long enough to wrap completely 

around the outside of the coils resulting in partial air 
gaps in the core. In order to operate on the coil 
winding I had to bend the core wires in a somewhat 
straight position so they could be pulled from the 
bobbin assembly. The disassembled core and bobbin 
is shown in Fig. 3. After the core was removed, the 
first step was to carefully remove the paper/cloth that 
was covering the transformer lead connections to 
determine which winding was the bad 1000-ohm 
primary. As I slowly removed the transformer 
insulation, discovering the famous AK flat tinned lead 
connections that are prone to breakage or corrosion. I 
thought, maybe, if I got lucky, it would only be a bad 
connection that I could repair. No such luck. As the 
insulation was removed, the leads fell off with no sign 
of the end of the winding. Must have been one of 
those bugs. 

Fortunately it was the primary coil. The secondary 
3000-ohm coil was still intact. I carefully unsoldered 
the leads from the flat tinned connections of the 
secondary so I would not accidentally break them 
during the repair of the primary. Luckily, the primary 
winding is the outer winding of the transformer. I still 
had hopes of finding the winding end and of being 
able to reconnect it. Due to the very small #42 wire 
embedded in a layer of what appeared to be varnish or 
shellac, it was impossible for me to find the end of the 
coil winding. I decided I would carefully remove the 

Figure 4. Here, the transformer " core," consisting 
of many soft iron wires, has been disassembled. 
These wires must be straightened for re-use after 

the windings have been replaced. 

complete primary winding by cutting the layers of 
windings one at a time until the primary was 
completely removed. With this accomplished, I had a 
clean exposure to the insulated secondary winding 
with the short tinned leads remaining. 

WOW! So far so good. It was time to really get down 
to the nitty-gritty of rewinding. I rushed to the 

storeroom where my home-brew coil winder sat 
waiting patiently. (That's what coil winders do all day 
long: sit on the shelf and wait on the next job. Any 
mention of a bad coil and they get all wound up, if 
you know what I mean.) Now I needed to make an 
adapter to fit the coil bobbin to the shaft of the winder. 
I decided to insert a small piece of 1/2" dowel rod into 
the bobbin for connecting and centering into the 
winder. It appeared the bobbin was slightly elliptical, 
probably due to the original bending and pressing of 
the core wires. I had to do a little trimming on the 
dowel rod for a snug fit into the bobbin. Finished with 
this, I started the first layer of #42 enameled copper 

(Continued on page 5) 

RADIOACTIVITY-2006 NOTES: 

The lucky bidder who bought the Sky Rover at the RadioActivity auction has another surprise in store. Dale 
Johnston, the former owner, informs us that he has the original price tag for the radio, and somehow forgot to put 
it in the box with the radio. If the buyer gets in touch with Dale (Sparky), the tag can be re-united with the radio. 
Sparky's address is: dalejohn@carr.org, or phone him at 410 848 5279. 

This meet had beautiful weather throughout, and the events were well attended and well prepared. Ed Lyon's 
Radio Restoration Clinic was packed, and had demonstrations of how to use oscilloscope and various meters in 
the diagnosis of problems in radios. The use of circuit-isolating probes was stressed. By chance, an Emerson 
radio was available as a "patient," and it survived. Whew! 
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Figure 4. The re-wound and wrapped transformer, 
with all the core wires I could stuff into the bobbin, 
ready for the final bending to form the double-C 

core configuration. 

Figure 5. Finally finished, and ready for re-
installation into the TA unit. I was careful to avoid 
the air gap in the iron core wires, because I didn't 

quite have the full count of 152 such wires. 

(Continued from page 4) 

wire (when we were kids we called it "hair wire" 
because of its size) leaving approximately three inches 
for a final lead connection. I taped the beginning of 
the winding to the insulated bobbin layer with scotch 
tape. This allowed me slowly to wind the first layer 
without the end slipping off the bobbin. The question 
now was, how much wire or how many layers of 
windings do I have to put on before I get the required 
1000 ohms. I could have checked the resistance per 
foot but I didn't have a method of measuring the wire 
anyway. Since I removed approximately eight layers 
of wire from the original primary, I decided to go 
ahead and wind eight new layers then check the d-c 
resistance. Each layer was separated by a thin wax 
paper, which turned out to be the worst part of all. I 
was doing well until the opposite end of the winding 
layer begin to slide off. After fooling around with a 
method to solve this problem, I decided to use a small 
amount of candle wax to hold the first few turns at the 
beginning of the layer. I used standard candle wax and 
melted it with an old pencil soldering iron. This 
worked very well. Two hours later I finally finished 
the 8th layer. Removing a small amount of insulation 
from the wire, I checked the d-c resistance. Not quite 
right, approximately 750 ohms. Pretty good guess, but 
not good enough, probably due to winding slightly 
less snugly than in the original. It appeared that I was 
getting 93 ohms per winding layer. I estimated that I 
would need two and one half more layers to get my 
required 1000 ohms. 

Okay, wind the primary again. After the primary 

windings were nearly finished I rechecked the 
resistance. Good, 967 ohms. Luck I guess. I thought 
this was close enough but finished out the layer before 
cutting the umbilical wire from the main spool. I 
carefully made the connections to the new wire leads, 
which I insulated and taped securely to the bobbin. 
Next was to connect the new leads to the existing 
tinned secondary winding tails, tape and secure. A 
small amount of wax was melted over the ends of the 
bobbin and new winding layer for moisture 
protection. After this was complete, I cut strips of 
cloth reinforced electrical tape and inserted them 
through the center of the bobbin, wrapping them 
tightly up and over the outer wraps of the coils. This 
gave a good insulation on the ends of the bobbin and 
helped secure the leads in a position that separated the 
primary from the secondary. Final resistance check 
with new leads was 1016 ohms. Pretty good I thought. 

It was time to re-install the wire core. Before I could 
insert the core, I had to straighten all 152 wires that 
were kinked at each end due to the original bending of 
the core. This was quite a chore in itself. Using my 
flat nosed pliers I set about pressing all the kinks out. 
About half way through I discovered a blister on my 
finger from squeezing the pliers. This required drastic 
measures. A glove on the right hand was the answer. 
Finally all wires were straight. I begin to insert the 
straightened wires through the bobbin. Approaching 
120 wires installed I sensed that I would not be able to 
get all 152 wires back into the core. Many of the wires 
had rust spots where they were originally bent and 

(Continued on page 6) 
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(Continued from page 5) 
would not slide into the core like they would have 
when they were new and coated. Overall I was able to 
insert 134 wires back into the core. I guessed this 
would be enough because of the original configuration 
spacing at the ends of the core that formed an air gap. 
The photograph shows the installation of the straight 
core wires inserted into the bobbin before they were 
wrapped to form the final core assembly, as in Fig. 4. 
Next step, bend half of the core wires around one side 
of the bobbin at both ends and the other half around 
the opposite side forming the back to back "c" shaped 
core shown in Fig. 5. 

Completing this step rolled the clock forward to 
smoke test time. Removing one of the temporary 

transformers previously installed in my breadboard, I 
connected the rewound transformer to the appropriate 
terminations. With some trepidation, I decided to flip 
on the power switch. Bingo! I heard a faint voice in 
the speaker. Adjusting the three tuner knobs and 
filament potentiometer, the small voice became 
louder. A couple more tweaks and there was WHP 
Harrisburg, PA, loud and clear. As Paul Harvey says, 
"Now you know the rest of the story." Do I 
recommend this as a standard repair? Not really, if 
you have other alternatives such as new transformers. 
It was a challenge for me and I learned a lot from 
doing it. Now I have a beautifully working AK Model 
10 breadboard in my collection as a result. •••• 

Comments? Write to speakerpeople@msn.com 

FOR THE RECORD: 
In lieu of a standard monthly meeting in June, MAARC staged one of the best RadioActivity meets seen in sev-
eral years, on the 9th and 10th of June 2006, at the College Park Sheraton in Beltsville, MD. Attendees began 
arriving Thursday evening, but the urge to flea-market that day was somehow generally suppressed, as a matter 
of deep respect of the MAARC rules (sure). But, Friday, at 0-dark-hundred, the market came alive, and the 
Sheraton's coffee and rolls lubricated many sales that morning. The weather was beautiful. This editor, always 
out there with the lowest prices in town, sold out all his radios in about 20 minutes, then enjoyed the market. 
Initial reports showed that there were 160 registered for the meet, with about 75 of them vending in the flea mar-
ket, occupying some 105 spaces. The auction netted somewhat over $ 1000, it is believed. 

The Old Equipment Contest was well attended, and with the Emerson theme, had many wonderful Emerson ra-
dios and products showing. Full story in September. 

A grand banquet was well attended on Friday evening, featuring Brian Belanger presenting the history and prod-
ucts of the Emerson Radio and Television Corporation. A special guest at the banquet was Cynthia Hochman, 
daughter of Ben Abrams, who took the reins at Emerson and made it the great company it was, all during the 
Depression. Ms Hochman told of her family and the way they all pitched in to help improve Emerson's products 
and sales. She noted that her father told her, when she was quite young, that the now-collectable Emerson 888 
transistor radio was so-numbered because of her. He said he called it "888" because she was born at 8:00 p.m., 
and weighed 8 pounds, 8 ounces. Geoff Shearer, who had entered that model radio in the Old Equipment Con-
test, had Ms Hochman autograph his radio's rear cover. 

The feeding frenzy begins in earnest at dawn on Friday (L), and some of Buford's speakers for sale ( R). 
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MORE ON OZARKA 

By Don Patterson 

Back in the years before Radio Age became the newsletter of the Mid-Atlantic Antique Radio Club, Don Patter-
son was the in which he wrote a series of articles covering the Ozarka Radio Corporation. Recently he uncov-
ered new information that casts a new light on some of the reasons Ozarka failed, and these have to do with the 
legions of dealers J. Matheson Bell, the Ozarka owner had captivated through persuasive ads and correspon-
dence. 

FOR those that haven't read (or don't remember) 
the back issues of Radio Age, let me give you a 

five minute refresher course on Ozarka. J. Matheson 
Bell was a Vice President of Montgomery Ward in 
1922 but he left the company 
to form his own radio firm, 
which he called Ozarka. The 
early Ozarka sets were made 
by Tri-City Radio Company 
and he sold these through door 
to door salesman offering 
them a chance at their own 
business. He published a 
weekly newsletter to let them 
know what was coming, how 
to sell these radios, and liter-
ally pump them up for suc-
cess. Sometime in 1924 he 
managed to sell stock and 
raise money to establish his 
own manufacturing facility. 
At Ozarka's peak in 1930 Bell 
boasted nearly 7000 salesmen. 
They were told that they were 
the exclusive dealers and that 
Ozarka did not sell to depart-
ment stores who would com-
pete against them (or so I 
thought). Recently I got an 
original 1924 Montgomery 
Ward Radio Catalog and there 
right smack dab towards the 
front was an Ozarka portable 
( Fig. 1) . Compare this with 
the photo in Fig. 2 from the 
Ozarka literature. When Bell 
ran into financial problems in 
1931 he certainly reneged on 
his promise, as I have letters 

from salesmen complaining about this competition. 
He tried to reassure them that it would not hurt their 
business, but doubtless few believed him. 

(Continued on p. 8) 
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(Continued from page 7) 
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Figure 1. Montgomery-Ward 1924 Catalog page show-
ing what is certain to be an Ozarka radio, despite Bell's 
vow to his salesmen never to sell these sets through 
retailers, and thus compete with the salesmen. 

Figure 2. The identical portable receiver, but this time 
an Ozarka 199. Even the packaging was the same. 

Trouble began to brew. In 1931 Bell sold Ozarka 
Model 91 and 92 chassis to Krohler and other 
brands as well as complete sets to department stores 
in Detroit and other major cities. In 1932 he man-
aged to get the V6, V8, V10 and V16 sets out before 
the year was out but creditors foreclosed his debt 
and he was forced out of business. This explains 
why collectors see so few of the "V" series. I have 
owned or seen only the V6 and V16 sets. 

Within three months he reopened under the name of 
J. Matheson Bell Radio Company at 1257 Fullerton 
Avenue in Chicago, not far from his previous fac-
tory. 

I won't get into this phase of his radio ventures now 
but will do so in a later issue. 
•••• 

For those readers who may NOT 
be members of the Mid-Atlantic 
Antique Radio Club, and who 
would like to receive Radio Age 
EVERY MONTH, here's a 
Radio Age Bonus Offer! 

One Month FREE for Early 
Renewal or First-Time! 

If you renew your MAARC membership 
before the month shown on your mailing 

label 
(your expiration month), or if you start a 
new membership, you will receive an extra 

month of 
Radio Age! 

13 issues for the price of 12, 25 issues for 
the price of 24, etc. 

Check your mailing label and renew or start 
early—don't miss out! (Renewal notices are 
mailed 30 days before your renewal month.) 
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A COOL RADIO LAMP 
By Geoff Shearer 

I came up with the title to this repair article from the nature of the radios' power-up scheme. I bought this 
on ebaY from Mike Headley in Southern California. 

THIS radio lamp (Fig. 1) was so unusual that I just 
couldn't bear to let it slip away. The base is 

metal, the neck marble and the top is once again 
metal with the speaker at the base of the light bulb. 
The only markings on the unit are "Radio Lamp 
Company of America, Chicago Illinois" on the dial 
but the schematic for this company's radio(s) can't be 
found anywhere in Rider or Sams. 

Whenever I get a new toy in the mail, I like to take it 
apart and see what it looks like inside. This radio 
lamp is no exception; it is well constructed with a 
wooden bottom plate that holds the chassis in place. 
The round chassis is isolated from the metal cabinet 
by three wooden staves. The radio was not operable 
when I got it (the power wires to the radio were just 
hanging) so the set must have been used solely as a 
lamp. The chassis was relatively clean and after 
checking the tubes only the 12A8GT had gone south. 
The entire tube complement is 35L6, 35Z5, 12A8, 
12K7, and 12Q7 all of which were the GT variety so 
the chassis would fit into the cabinet. The speaker 
wires and power lines snake up through the neck of 
the lamp to feed the speaker and light bulb. 

The speaker was easy to get to through the top cage. 
It had a rip in it and the nut holding the top to the 
neck needed tightening. I repaired the rip in the 
speaker cone with liquid rubber, and I made a note of 
the impedances of the field coil and output trans-
former to aid in chassis identification. I put grille 
cloth over the speaker to keep dust out and to hide the 
power cord. Next, I set about trying to find a sche-
matic for the chassis. I highly recommend the Radio 
Locator that was published by Gerald Larsen about 
12 years ago as it makes schematic finding very effi-
cient. Others prefer Mallory but in a head-to-head 
battle between the two guides, the Locator comes out 
on top every time. After careful research of about 20 
different chassis, I found the Sonora TSG-R on page 
12-1 of Rider had the same tube line up and a round 
chassis so that's what I used. This Sonora might be 
familiar to some folks as the "Globe Navigator". A 
couple of pages later, 12-5, there is a Sonora chassis 
with a bed-lamp. How convenient! The TSG-R sche-

item 

Figure 1. The radio lamp apparently made with a 
Sonora radio in it, and with an unusual power cir-
cuit, described in the article. 

matic is dated 12-30-39 so the Radio Lamp Company 
must have borrowed it from Sonora in 1940. 

Recapping the radio was straightforward, and took 
but a very short time. But, after I'd replaced the elec-
trolytic capacitors and the high voltage bypass filters, 
I wondered how in the world this set is powered up. 
The power cord coming into the set splits into two 
feeds. One feed goes directly to the lamp switch and 
the other disappears up into the neck of the lamp but 

(Continued on page 12) 
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CTi I4 ONG-TIME MAARC member 
Steve Smolian, our world-class 

expert on everything dealing with 
recording (disc, cylinder, magnetic, 
you-name-it), has written a wonderful 
two-part paper for the British journal 
Record Days, entitled, "Strohs in the 
Wind." In the piece, Steve describes 
the circumstances leading to the 

invention and considerable use of the Strohviol, a 
strange-looking violin with one or more horns that 
were shaped much like trombone bells. Fig. 1, here, 
shows one of these instruments. The invention was 
driven by necessity—violins in orchestral 
arrangements did not register at all in early acoustic 
disc and cylinder recording. Problem was the 
generalized, unprojected sounds made by violins. So 
a fellow named Augustus Stroh invented a violin-like 
instrument that had its bridge coupled to a diaphragm 
not unlike the diaphragm in a Victrola voice-box, 
except larger. This diaphragm was the end of a 
cylindrical voice-box whose other end had a big 
trombone-like horn sticking out. In use, this horn 
was aimed directly at the recording horn, so as to get 
the full sound of the violin to register on the record. 
With all the other orchestral instruments set up in a 
weird arrangement devised for the multiple-horns 
used to cut a record, the poor violinist could not hear 
his own instrument, so Stroh added a second small 
horn to the voice-box, this one aimed back toward the 
violinist's ear. 

After the conversion of acoustical recording to all-
electric techniques in the 1920s, the need for the 
Stroh violin in the recording industry vanished, but 
the instruments stayed popular in traveling small 
bands and orchestras. Today, only the Irish country 
bands still use them. They boast very high sound 
levels in the intended direction, and pretty good 
quality, at that. Congratulations, Steve, on a fine 
piece of historical documentation. 

W ATCH for a repeat performance of the 
wonderful program on Yiddish Radio in New 

York, on National Public Radio. It aired some 
months ago, and MAARC long-timer Steve 
Snyderman got a copy and sent it to this editor on 
CD-ROM. Similar ethnic programming took place in 
many Midwestern towns, sponsored and produced by 
the Polish, German, Czech, Italian, and Greek 

Figure 1. A Stroh violin. The large horn is aimed 
at the recording horn, and since the violin has no 
sound chamber, its music is not audible to the 
violinist. Thus the small horn is used to aim 

some sound back toward the musician. 

immigrants who settled in those towns. But while 
most ethnic radio took up perhaps a day or two a 
week of air time, Yiddish radio in New York 
occupied whole stations, on an all-day, every-day 
basis. Even the commercials were home-brewed, 
and right down to earth—no frills, no double-talk, 
and usually no jingle—just the message, "Buy a 
Goldfarb suit; it'll fit nice." 

EVER wonder why it took RCA so long to really 
  launch television, after their hugely publicized 
debut at the New York World's Fair in 1939? Sure, 
there was a war going on in Europe, and America 
was gearing up for it. But how about after the war? 
The electronics industry was released, by and large, 
from wartime restrictions after VE Day in May, 
1945, but RCA didn't have the problems licked until 
well into 1947 or '48. But it's really interesting to 
look up the activities of CBS during this period. 
Bill Paley, CBS president, was far behind RCA (and 
NBC) and the Dumont people insofar as television 
went. He wanted RCA slowed down, so CBS could 
catch up. So his chief engineer, Peter Goldmark, 
was put to work designing color television. 

Goldmark's idea of color television used frame-
sequential colorization, using a motor-driven three-
colored disk that whirled in front of the 

Radio Age • July 2006 Visit MAARC's web site at www.maarc.org  page 10 



(Continued from page 10) 
monochrome TV set. For a 10-inch picture tube, the 
disk had to be over three feet in diameter, and it had 
to be enclosed in a cage or drum to keep down the 
terrific fan-like roar it produced. But his color 
renditions of still subjects was splendid. And he 
invited the FCC television committeemen to see the 
nice color TV every opportunity possible. Each few 
weeks, he would improve the resolution or the color 
hues or saturation, always improving the resultant 
pictures. 

As a result, the FCC kept changing the "standards" 
for television, and kept waiting for Goldmark to 
finally perfect his color TV, so as to add color to the 
many "standards" they were drafting into the 
broadcast regulations. And RCA kept redesigning 
and arguing their case for a clearly inferior system— 
in the eyes of the FCC. By the end of 1945, even 
Philco, with their small Philadelphia audiences, 
enjoyed higher picture resolution than did RCA's 
New York experimental television. 

In addition to CBS's constant prodding for color, 
there was Armstrong prodding for FM radio, while 
RCA's Sarnoff seethed. Privately, Paley could 
readily see that Goldmark's mechanical color wheel 
TV was a loser, and would never be successful, but 
he kept throwing money at Goldmark, and Goldmark 
kept insisting on more side-by-side comparisons of 
RCA's TV and his color-wheel enhanced system. 
Newspaper radio-TV critics were asked to join the 
public crowds that witnessed the comparison 
contests, and they wrote articles oohing and aahing 
over the CBS color television system, comparing it to 
the magic of Technicolor in the movies. 

But Goldmark was in a bind. As he had to send three 
pictures in a row just to make up a single color frame, 
he had to raise the rate at which pictures were 
transmitted, or serious flicker would result, and the 
public would complain. Raising the frame rate then 
raised the rate at which individual picture lines were 
sent, if he was to keep up with Philco (and, 
eventually, RCA) in picture detail. Raising the line 
rate required a wider frequency band in which to send 
the television signal, and here is where the FCC 
balked. There was already far too little frequency 
spectrum to crowd in all the TV stations needed in 
any given area, especially in the East, like in New 
York, and making the TV channel wider in bandwidth 
was not in the right direction at all. 

Still, he persisted, until finally, after about five years 

(not counting the war period), the FCC issued their 
final standards on TV broadcasting—and they 
surprised everyone. TV would be all over the 
available spectrum, from way down where FM was 
located earlier (around 40 MHz) to a VHF band up 
around 175 MHz, and onward to UHF. And the RCA 
system would have to be redesigned again, for the 
final values of lines per frame, for interlacing of 
lines, frame-to-frame, but at least black-and-white 
TV was allowed. 

Paley had succeeded in delaying RCA about four or 
more years—and for what? If he had been gearing 
up for his own TV broadcasting scheme, or his own 
television receiver designs, such a delay would have 
been a keen strategy, but all he had been doing was 
watching Peter Goldmark squander time with his 
mechanical monster. But he cost Sarnoff many 
headaches, and it was what he liked to do. 

LAUREL, Maryland, is probably best known for its 
horseracing, but Laurel was the site of one of 

the most outstanding cloak-n-dagger operations of 
the twentieth century. Here we mean the famous (or 
infamous, depending on your broadcasting activities 
recently) FCC monitoring station. This station, 
located out of town, in rolling farmlands nearby, was 
operated by RID, the Radio Intelligence Division, 
whose official job was to track down transmitters that 
drifted out of their assigned frequency slots, 
transmitters that did not announce their callsigns 
often enough, and other such license-violations. 

But behind this "front" they tracked down German 
agents in the second World War, both inside the US 
mainland and all over the western hemisphere, and 
tracked German U-boats in the Atlantic. Before the 
war, RID tracked down and trapped bootleggers and 
illegal importers of alcohol and other controlled 
substances. During the period before the war, and 
then during the war, RID worked closely with the 
FBI, always careful to get the FBI to do the actual 
arrests (thereby avoiding problems with posse 
comitatus). 

They also worked closely with the Navy, especially 
in the counter-U-boat campaign, and the Navy 
opened a nearby direction-finding site (at Muirkirk, 
MD) to permit closer cooperation with RID. By the 
early 1950s, RID, now simply the monitoring branch 
of the FCC, was cooperating with scientists who were 
developing short-wave over the horizon radar, 
helping them secure licenses for their work. 
•••• 
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(Continued from page 9) 

comes back into the base. Since this was the only 
power line, it must have fed the radio. By looking at 
the set and comparing it to the schematic, I noticed 
there was no dropping resistor to drop the voltage 
from 120 line volts to 106 volts to feed the fila-
ments. I didn't get continuity on the line going up 
and back from the light until I put a light bulb in the 
socket and then the return wire was "live." So, it 

Figure 2. The Sonora chassis fits into the base of 
the lamp, evident from this photo. Note the wood 
blocks that isolate the radio chassis from the 
lamp base, a UL-pleasing feature. 

seems the wiring with the lamp in the circuit acts as 
the filament supply with the light bulb acting as the 
dropping resistor. Well, that's unusual. So, I hooked 
it up and turned the radio on. Immediately, the 60 
watt bulb lit briefly and then faded to a dull glow as 
the radio started to come alive. That was cool. When 
I turned "on" the lamp switch, the lamp came on 
bright at 60 watts and the radio cut out. 

Radio Age • July 2006 

Figure 4. Underside of the radio chassis. As can be 
seen, I replaced only those capacitors that checked 
defective, and the line bypass, just for safety. 

I thought this design was wacky so I called the Radio 
Doctor, Ed Lyon. He loved the idea and reminded me 
that people didn't multi-task in 1940 quite like they 
do today and if you were doing something by light 
(reading, as an example) you probably weren't listen-
ing to the radio. Then, later in the evening, during 
prime time when the radio is playing, the light has a 
dull glow to it, similar to a night light, and the theater 
of the mind takes over. 

What a wonderful piece of Americana; reminding us 
of a different life style just 66 short years ago. My 
daughter owns a 1940 bungalow in Denver and hope-
fully she'll accept this item as functional decorative 
piece. 

Anyone out there have one of these unusual radio 
lamps? Did they come in different colors, different 
decoration, etc.? If you have one, or have seen one, 
get in touch. 

[Geoff Shearer 's e-mail address and phone number 
are listed on page 2. Ed.] 
•••• 
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Audio Under Glass—Vacuum-Tube HiFi 
Part 1 

By Ed Lyon 
This series derives from a number of informal papers and lab notes written by this author in the 1948-1970 
period when he was tinkering with "high fidelity" (later, stereo hi-fi) and trying to outdo the classic amplifiers 
of the day, McIntoshes, Williamsons, and Ultra-Linears. It is not intended that this series draw invidious com-
parisons between vacuum-tube and solid-state amplifiers, but many urban legends regarding these two types of 
amplifiers will be addressed, in an effort to shed more light than heat. 

This series derives from a number of informal pa-
pers and lab notes written by this author in the 1948-
1970 period when he was tinkering with "high fidel-
ity" (later, stereo hi-fi) and trying to outdo the clas-
sic amplifiers of the day, McIntoshes, Williamsons, 
and Ultra-Linears. It is not intended that this series 
draw invidious comparisons between vacuum-tube 
and solid-state amplifiers, but many urban legends 
regarding these two types of amplifiers will be ad-
dressed, in an effort to shed more light than heat. 

Where to start in discussing tube audio — that's al-
ways the problem. Maybe a quick overview is the 
best , then we can plunge into critical issues such as 
output transformers, tube choices, and components. 

Back in the late 1920s, some clever radio designers 
realized that the audio section of a good radio, plus 
its loudspeaker, could provide improved volume and 
quality to the sound of recorded music and to live 
(microphone pick-up) singing performances. As 
poor as they were, the so-called shellac phonograph 
records were the "standard" against which sound 
quality was measured. However, recent ( 1924-25) 
advances in acoustical phonographs, like Victor's 
Orthophonie horn development, meant that these 
records could be played at their best fidelity, at least. 
Then the electrical recording transducer by Western 
Electric became commonplace, and record quality 
shot upward. In radio, cone speakers were rapidly 
making horns obsolete, even horns like Operadio's, 
that were carefully designed to avoid tinny reso-
nances. With a decent cone speaker, the radio's am-
plifier was found to require more than cursory engi-
neering to get all there was to offer out of a freshly-
pressed electrically-cut phonograph record, espe-
cially one of the broadcaster's transcription disks. 

In the early 1930s, the usual high-quality radio audio 
section used a pair of type 45 triodes in the audio 
output stage, often driven by an unbalanced-to-push-
pull audio transformer, in turn driven by a triode 
amplifier. Broadcasting bandwidth standards kept 
the high-frequency end of the audio spectrum from 

being seriously tested, so these amplifiers were al-
lowed to roll off above about 4 kHz, and the larger 
speakers of the time rolled off above about 2.5 kHz. 
But nothing in the communication laws prevented the 
transmission of low audio frequencies, and that's 
where the radios' audio stages had a hard time. Nei-
ther the audio transformers, power supplies, nor 
speakers were able to handle broadcast signals that 
had appreciable energy at frequencies below about 
200 Hz. 

E. H. Scott and McMurdo Silver changed much of 
that when they brought out their high-quality receiv-
ers, mostly sold by mail-order. These receivers used 
push-pull triodes for audio power amplifiers, striving 
for as much linearity as they could get, and they intro-
duced multiple spectrum-sharing speakers, using a 12-
inch low-to-midrange unit plus a tweeter of perhaps 5-
inch diameter. But the ordinary low-cost receiver of 
the day still used a single-ended audio output stage, 
now boosted in power by the wonderful new power 
pentode or beam-power tube. The fact that the pen-
tode tended to mangle the signals through its response 
nonlinearity didn't seem to matter much, since people 
who cared about good music would go to a live con-
cert, anyway, and seldom relied on the bedside radio 
for such serious listening. Of course, Milton Cross 
continued to broadcast the Metropolitan Opera pro-
grams weekly, but serious opera fans usually used the 
broadcasts as background music while they played 
Mah Jongg or Bridge. The limitations of AM radio 
tended to discourage electronics experts from wasting 
time improving receivers and audio amplifiers for 
these receivers. 

But two things were in the wings, ready to enter the 
scene: FM radio and high-quality recordings. With 
wideband FM radio the public was exposed to audio 
signals that reached from 20 Hz to about 15,000 Hz, 
the high limit set by the studio microphones and their 
placement, and the sometimes slipshod wiring among 
studio components and the lines connecting the studio 
or remote pickup with the transmitter. Phonograph 

(Continued on page 14) 
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(Continued from page 13) 
records never came close to these frequency limits, 
but the use of vinyl plastic, low-mass pickups, and 
jeweled styli allowed the user to get a full 40-8000 
Hz span from new vinyl records, and up to 10 kHz 
from new transcription disks [ 1]. 

The main issue with getting truly high fidelity music 
to the public, at this point, was the single channel 
through which it had to pass. Monaural music is 
never quite as good-sounding as stereo, and it is 
mainly a problem of how and where to allow the re-
verberation that is essential to quality musical per-
formances [2]. In a concert hall, the architectural 
design has been worked out to permit most of the 
audience to experience the reverberation of the hall. 
This design includes drapery where needed, and hard 
surfaces where needed, and has been worked out, in 
really good designs, with consideration of the people 
in the audience, fully clothed as they usually are, to 
add to the softening of high frequency reverberation. 
A single microphone, somewhere in the hall, will 
pick up all this reverberation, but will lose the direc-
tionality the listener would have received if he sat 
exactly where the microphone was placed. A large 
number of microphones, placed throughout the or-
chestra or choral group, or both, will pick up very 
little reverberation, as each mike will accentuate the 
instruments nearest it, and the mixer engineer will 
have to recreate the orchestral sound electronically, 
by "mixing." Since none of the audience is anywhere 
near the instruments, like the microphones are, the 
recreated sound will be unlike what any audience 
member heard. 

In radio, the problem was really worse than this. To 
eliminate the double reverberation suffered, first, in 
the studio or concert hall, and second, in the home, 
where the radio is played, the studios were very heav-
ily draped, eliminating all reverberation there, and it 
had to be supplied in the home. But few people ever 
thought about this facet of radio listening, and the 
radio was usually placed where it fit best into the fur-
niture scheme. On top of that, the musicians in the 
studio, if they were not highly experienced in radio 
broadcasting, played poorly owing to how dead their 
own orchestra sounded in the shrouded studio. Only 
after "hi-fi" became a watchword did enthusiasts at-
tempt to create a theater-like setting for the audio sys-
tem in the home. The real enthusiast would adjust 
the draping of this "theater" to compensate for where 
the recording or broadcast originated [3]. 

My experience with "hi-fi" started in high school, 

quite by chance, and continued through the initial 
stereo craze of the 1960s, when I got caught with 
about fifteen good-quality (but all different) monau-
ral amplifiers in my collection, each with its own 
one-of-a-kind speaker system, such that pairing any 
two to make up a stereo set was not easy, and was 
certainly beyond most of the family's patience. 

My start was a project to build an amplifier kit for 
the high school physics class to study as a form of 
basic electronics. I actually copied the audio section 
of a small British or Canadian radio my Uncle Gene 
had brought back from the European war theater, a 
radio called a Marconiphone. It used a single output 
tube and a high-gain triode audio preamplifier, and 
was to be used to show how amplifiers boost the 
signals from a phonograph tone-arm cartridge to a 
level able to rattle a speaker. I made a few changes, 
the most important one being the conversion from 
the Marconiphone ac-dc power configuration to one 
that had a genuine power transformer taken from a 
Philco radio. But the circuit, shown below, intro-
duced me to a novel concept, at least for me— 
negative feedback. After high school my profes-

zwic   

sional life would be filled with circuits having, or 
needing, negative feedback. 

To be continued in Part 2. 

References: 
[1] O'Neal, C. D., "A Pyramidal Stylus," IRE Trans. 
Audio, AU-7, 6, p.140, Nov.-Dec. 1959. In this arti-
cle O'Neal discusses a comparison of frequency 
responses and signal quality for ordinary hemi-
spherical jeweled styli and a new pyramidal stylus. 

[2] Hanson, R. L., "Psycho-acoustics of Stereo-
phonic Reproduction," paper presented in Session 
36, IRE Convention, New York, March 21-24, 1960. 

[3] Snow, W. B., "Application of Acoustical Engi-
neering Principles to Home Music-Rooms," IRE 
Trans. Audio, Nov.-Dec. 1957. 
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Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

For Sale: 1941 & 1942 Philco 
escutcheons, knobs, and 
pushbuttons: reproductions now 
available. Other various knobs and 
pushbuttons also available; contact 
us for specific model numbers on 
escutcheons. Old Time 
Replications 5744 Tobias Avenue, 
Van Nuys, CA 91411. 
Phone 818-786-2500. Web page: 
www.antiqueradioknobs.com; e-
mail: Oldtimerep@ancom 

For Sale - Book: Dr Mahlon Loomis 
experimented and demonstrated 
wireless in 1864 in northern Virginia 
by sending radio signals 18 miles 
using a 400-foot long-wire antenna, 
and keying the antenna to ground to 
exploit the natural electric field of the 
earth. Loomis received a U.S. patent in 
1872. The book, Mahlon Loomis, 
Inventor of Radio, by Thomas Appleby 
(copyright 1967, 188 pages) describes 
this work and the materials in the 
Library of Congress. Available for $25 
+ $5 s&h (US) [$ 10 Foreign] postpaid 
to Svanholm Research Laboratories, 
P.O. Box 81, Washington, DC 
20004;email: N3RF @earthlink.net or 
call me on 202-352-5252 

Sale: Reproduction dial covers in 
PETG plastic. Can accommo-date 
any shape from a sketch and full 
description. Thicknesses of 0.010" 
to 0.080". Standard sizes available. 
See list and order at www. 
anatekcorp.com/dialcovers/ 
dialcovers.htm. If your cover un-
listed we will make a new mold at 
minimal cost to you. Satisfaction 
guaranteed. John@anatek.mv.com 
or call 603.673.4342 M - F, 8AM 
to 4PM EDT. 

For Sale: Rare Kennedy Model 
311 portable in Excellent+ 
condition, $ 1,900. Federal Model 
141 in Excellent condition, no 
cabinet or tubes, $350. 1922 Zenith 
Eliminator Tuner, only known 
example, $5,500. Beautiful, 
excessively rare (three known) 
Duval Spirit of St. Louis cone 
speaker in Excellent+ restored 
condition, $3,750. E.H. Scott 
Imperial Allwave 23, 5-knob 
version, two chassis plus speaker, 
excellent chrome, minor mods, 
missing 2A3s, no cabinet, $800. 
Zenith 10S464 in Excellent 
condition, original cabinet finish, 
professionally restored chassis, 
$275. Excellent+ working Drake 
SPR-4, $375. Near-mint Pioneer 
TX-970 Digital Synthesizer AM/ 
FM Tuner, $60. World's greatest 
colorful plastic radios and collector 
books at MAARC meetings. 
Wanted: Near-mint Sony TR-55, 
$8,000. Near-mint Pearlescent 
Regency TR-1 s: Meridian Blue, 
Pearl White $2,000; Pink $2,200; 
Lavender, Lime $2,500+. Will beat 
any offer for clear-case Regency 
TR-1. Best prices anywhere paid 
for your exceptional quality, early 
transistor radios. Need plastic CRT 
surround shield for 7" Hallicrafters 
TV. We aggressively service Want 
Lists. We place auction bids on 
commission. We sell radio 
collector books. We liquidate 
estates and collections. We are 
experienced estate appraisers. Our 
reputation is everything. 
Satisfaction always guaranteed. 

Time Out of Mind Radio. Paul 
Farmer, PO Box 352, Washington, 
VA 22747-0352; (540) 987-8759; 
oldradiotime@hotmail.com. 

.For Sale: Reproduction Clear 
Plastic Dial Covers. $ 18.00 
postpaid. Dial covers custom made 
to fit your vintage radio. Send 
tracing, model number and 
approximate depth to Mark 
Palmquist, Retro Radio Repair, 
5033 Arbor Lane, Lilburn GA. 
Inquire at mark@sarsradio.com. 
770-923 8929. If dial cover is 
riveted to bezel, send bezel to 
assure optimum fit. CAD designed, 
precision machined molds assure 
quality results. 

SERVICES: Professional 
restorations for all TUBE TYPE 
antique table radios, floor model 
consoles, cathedrals, tombstones, 
battery sets, communication 
receivers and music amplifiers. 
Complete overhauls to factory 
specifications. Lacquer sprayed, 
hand rubbed cabinet refinishing. 
Reasonable rates. Free estimates. 
UPS/USPS/FEDEX/TRUCK 
shipments accepted. 4 year 
warranty on new parts. Bob 
Eslinger/KR1U, ANTIQUE 
RADIO RESTORATION & 
REPAIR, 20 Gary School Road, 
Pomfret Center, CT 06259. Hours: 
9am-5pm eastern, Tuesday thru 
Saturday. Telephone/fax: 860-928-
2628. E-mail: bob@ 
oldradiodoc.com. Please come visit 
us on the web at 
www.oldradiodoc.com or stop by... 
when in the New England area. 
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Sun., July 16 

Sun., Aug. 6 

Sun., Aug. 13 

Sun., Aug. 20 

MAARC meeting at the Davidsonville Recreation Center, 
Davidsonville, MD, on Queen Anne Bridge Road. This road starts 
at Central Avenue (MD 214) near its intersection with 
Davidsonville Rd. See map, P.2. HUGE auction at this meeting. 

Berryville, VA Hamfest, Clarke County (VA) Ruritan Park 

Carroll County (MD) Hamfest, Westminster Ag. Center 

MAARC meeting at the Davidsonville Recreation Center, 

Davidsonville, MD, on Queen Anne Bridge Road. This road starts 
at Central Avenue (MD 214) near its intersection with 
Davidsonville Rd. See map, P.2. Presentation at this meeting is 
"Just how does FM radio work?" 

Sat.-Sun., 9-10 Sep FARFEST (Hamfest) is back at the Gaithersburg, MD 
Fairgrounds. 

Sun., Sep. 17 MAARC meeting at the Davidsonville Recreation Center, 
Davidsonville, MD, on Queen Anne Bridge Road. This road starts 
at Central Avenue (MD 214) near its intersection with 
Davidsonville Rd. See map, P.2. 

Mid-Atlantic Antique Radio Club 
do Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 

Presort Standard 
US Postage Paid 

Permit 1502 
Merrifield, VA 

1111111111111   1111111111111111111111111111111111111111111 

2007-06 *******AUTO**SCH 3-DIGIT 210 
Bruce Shetrone 

969 Shore Acres Rd 
Arnold, MD 21012-1724 




