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WHEN PONDEROUS COMPANIES PONDER 
BY ED LYON 

MAARC member Ben Tongue was a co-founder of the Blonder-Tongue Company, who made UHF TV convert
ers, TV booster amplifiers, and a host of other electronics devices and components. Ben wrote me not long ago, 
with a question about how radio sensitivity figures were arrived at, and in the conversation he mentioned his 
web site, www.bentongue.com. so I took a look at it. On the web he has files of meeting minutes of two of the 
Thomas A. Edison Company s Receiver Design Committees. This must be where Scott Adams gets his ideas for 
the Dilbert cartoon strips. 

I F Charles Edison, newly appointed president of 
Thomas A. Edison, Incorporated, had to pick the 

worst possible destiny for his company in 1928, he 

available to Charles. He had a big staff of managers 
and a big factory, and they were all thinking they 
were somewhat in charge. 

would have chosen radio as the ~--------------. 
new product. For radio companies 
were disappearing from the scene 
on a weekly basis, and the Great 
Depression had not quite started 
yet. In two years, though, the 
Depression would be in full swing, 
and Edison would feel the brunt of 
it. Sure, Charles had a good 
Research and Engineering 
Director, his brother Theodore, but 
he also had a stable of good ol ' 
boys running the various design 
and pilot manufacturing 
departments, and the plan was to 
use the Splitdorf Company as the 
main manufacturing arm. Splitdorf 
had failed, and Edison picked up 
the company, intending it to be 
Edison's production factory. So 
unfettered control was not really 

A product of the Edison fiasco, 
the 1930 model. 

~-----------~ 

The archived minutes [l] of the 
Receiver Committee meetings pick up 
in January 1930, and it appears that 
the meetings were scheduled on a 
weekly basis. Each of perhaps six 
small sub-committees reported at each 
meeting, and it was required that each 
sub-committee report be typed and 
presented to the stenographer before 
each meeting. Theodore Edison sat in 
on many of these meetings, and 
seemed to micro-tinker design details 
as they were unveiled by the various 
committees. His advice was always 
graciously received by those present. 
(Theodore was Chief Engineer.) In 
the first reported meeting, on January 
21 51, considerable time was spent 
arguing whether they should convert 

(Continued on page 3) 
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A BOUT 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 attachment or CD-ROM 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. 

1-95 

Map - Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page 1) 
the 1929 design to use an open-frame power 
transformer, for reasons of better cooling, easier 
manufacture, and other less important attributes, but 
one of the managers had done the math and showed 
that the conversion would cost 0.075 cents more per 
radio, and the failure rate would continue to be about 
5 percent, the reported failure rate of the 1929 radio's 
power supply. That this appears to be a very high 
failure rate for a high-end radio does not seem to be of 
concern; what bothers the committees is that this rate 
should not get markedly worse. 

Additional argument 
ensued regarding the 
failures of the power 
transformers in 25-Hz 
power regions of the 
country (such as Niagara 
Falls, Buffalo, etc.), 
owing to overheating. 
The obvious cause was 
insufficient iron in the 
core, but the suggested 

Charles Edison, CEO of cure was to remove 
Thos. A. Edison Radio several iron laminations 

.__ ________ ___.from the core, and put 
fiber sheets in their place, thus keeping the sharp iron 
edge from cutting into the windings. Other 
committees reported on other troubles, all to be 
corrected for the new 1930 model radios. These 
included noisy resistors, and it seemed that even the 
location of the resistor in question affected the "air
rush" noise. They set up an air-rush noise committee 
to address the problem. 

Shipping damage then received much attention. A 
radio that was shipped back and forth between the 
Orange, NJ, factory and Silver Lake, NJ, as a test, 
arrived finally with the "compensating" condensers 
misadjusted, attributed to shipping rough-handling. 
The discussions included how to pack the radios 
better, how to lock the compensators more tightly, and 
other more remote possibilities, and the problem was 
tabled for more tests and more discussion at next 
week's meeting. Formal change notices then took up 
some time, and it appeared that the Model 7R radio, 
then in design, had about 239 engineering changes 
thus far. The last activity in the meeting was an 
assignment of some 11 reports due for the next week's 
meeting, ranging from power transformer problems 
(again) to the use of Palnuts in the radio assembly. 

The next meeting started with the continuation of 
power transformer issues. The fellow who proposed 
the open frame type came to this meeting with a 
Kolster Radio open-frame transformer, and raved 
about its performance. The detractors also came 
prepared, showing that it would cost more than the 
potted transformers heretofore used. The issue was 
tabled again. The 25-Hz transformer problem had got 
worse. Tests on new samples made in the Splitdorf 
factory showed that nearly all failed due to broken
down primary windings. 

Engineering Change 
Notices 240 through 244 
were discussed. These 
were mostly superficial 
changes, such as 
adjustments in wire 
lengths, placement of 
labels, and the like. Tests 
of production methods, 
conducted by the 
engineering groups, 
disclosed that the radio 
chassis made by the 
engineers had about 40 Theodore Edison, the 
percent of the units wired chief engineer . 
or assembled in error, as .___ _________ __. 
contrasted with 30 percent errors in the Splitdorf 
production line. Ted Edison was appalled at this 
news. 

Chassis that had been secured in their cabinets with 
Palnuts had been reported as loose and rattling around 
in some distant shipping destinations, but lab attempts 
to loosen the Palnuts using "bump" techniques failed 
to reproduce the problems. (It wouldn't be until the 
mid-May meeting that someone suggested using a 
lock-washer under each nut to keep the nut from 

(Continued on page 4) 
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(Continued from page 3) 
rattling loose.) The meeting then turned to less 
catastrophic problems like the failure of the dial to be 
calibrated across the entire frequency span, and how 
to compromise its setting - or whether to redesign the 
dial. 

Finally, the power transformer issue was brought back 
into discussion, with an assignment of a committee to 
study either a better line-voltage-tap-switch or the use 
of an "Amperite" regulator to compensate for varying 
city line voltages. 

Most of the February 4th meeting, the next week, was 
taken by discussions of grid leak noise, and someone 
finally disclosed that his tests of a better (more 
expensive) brand (Durham) of resistor made the set 
very quiet, eliminating the "air-rush" noise. The 
many other voices became silent for a moment, then 
resumed, having decoded, then discarded, his remedy 
(throw money at the problem). Engineering Change 
Notices 245 through 254 were discussed in detail. 

At this meeting a good long discussion of legal issues 
ensued, led by the company lawyer, a Mr. Hardy. He 
had looked into power transformer design changes, 
and whether patents were infringed, and a host of 
other tiny details of the proposed 1930 radio design. 

At one of the early 1930 meetings, Mr. Theodore 
Edison reported that they absolutely had to be in 
production of about 500 radios before May 15th if they 
were to attend and participate in the big radio show 
scheduled for early June at Atlantic City. They 
always expect huge orders from dealers at this show, 
and the quickest way to disaster would be to fail to 
deliver new radios on-the-spot. When Edison spoke, 
it seems everyone agreed with him, but usually failed 
to follow up on what he suggested. 

The following week, air-rush noise had been the 
culprit in the rejection of some 20 (1929 model) 
receivers at the factory, and 18 of these were restored 
to acceptable performance by replacement of the grid 
leak resistors with Durham units. The remaining two 
had other detector tube problems. So it appeared that 
the grid leak issue had been solved by continuing to 
use the cheaper old grid leaks, and when a chassis 
failed final inspection, the grid leak would be changed 
as necessary. Apparently the cost of labor was not 
considered significant, relative to the cost of improved 
resistors, a notion that would be incomprehensible 
today. 

The Chassis Design Committee reported that they had 
obtained permission to construct 50 new ( 1930 
model) radio chassis and to distribute them to Edison 
dealers all over the country, both as an example the 
dealers could use to advertise the new radio about to 
appear on the market, and to see if the performance 
met the dealers' expectations. The idea was to get 
feedback to correct any problems before the main 
production of 1930 sets, the first run having been 
promised for about mid-May, in time for the Radio 
Show in June. This committee decided to buy 100 
complete sets of components to be sure they could 
make 50 radios. (I wondered about this "overkill.") 

The next meeting (25 February) saw an extended 
discussion of the failure to get Underwriter's 
Laboratories approval on line cords, plugs, knobs, and 
switches, and the ways Edison could pressure the UL 
to approve these items. Then a discussion started on 
the parts being shipped to repairmen to replace 
defective parts in 1929 radios. This was revealing, 
because they had shipped almost 600 volume controls, 
almost 500 Jensen speaker "heads", about 200 power
line switches, and 82 interstage audio transformers, 
among scores of other items. The Jensen speaker 
"heads" apparently refers to the field coil assemblies. 
This is an appalling failure rate of components, 
attributable to poor design and use in areas where the 
power line voltage must have surged quite often. 
Power transformers were not included, since they 
were being treated separately, as a "high failure-rate 
item." Of the 100 failed power transformers received 
that week, the Power Transformer Committee 
reported, in high dudgeon, that two were perfectly 
fine, and should never have been removed from their 
respective sets. 

The Receiver Committee then argued about power 
transformer manufacture, and someone mentioned 
that the Chicago Transformer Company could supply 
complete transformers, but this idea was tabled to 
study the problem of making the units at Splitdorf, 
instead. The 100 sets of parts had not yet been 
secured for the manufacture of 50 trial radios for the 
Radio Show. Mr. Edison expressed anxiety over this. 

Mr. Edison did not attend the next meeting, and the 
result was a shortened meeting. The inspection 
reports showed that 46 percent of the radios coming 
through the Splitdorf line (apparently 1929 sets still in 
production) were passing final inspection, compared 
with 43 percent in the four months prior to this March 

(Continued on page 5) 
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(Continued from page 4) 
date. That number seems appallingly poor, but 
explains why they needed 100 sets of parts to get 50 
chassis. The replacement parts committee reported 
that some 230 "light-o-matic" switch contact 
assemblies had been sent out to replace those 
damaged in use or in repair at service shops. This was 
a delicate relay contact that indicated correct tuning-in 
of a station, sort of a replacement for a tuning meter 
or eye tube of later years. Almost 500 volume 
controls also left the plant for service shops, as 
replacements. The l 00 sets of parts had still not been 
obtained, and the RF coils, for example, had not yet 
had drawings made so that bids could be sought. 

The 11 March meeting also started without Theodore 
Edison present, but he showed up later in the meeting. 
The replacement parts people reported another 125 
volume controls were sent out and 250 a-c power-line 
switches also left for service shops over the land. The 
parts for the 50 sets were expected by the next week, 
so that sub-assemblies could be started this week. 
The legal department reported that the "light-o-matic" 
system would require a decal showing the patent 
numbers applying to that device. Decals would be 
ordered this week. Legal also reported that the push
on type of knobs could be used, but royalties would be 
paid to some company who held the patent. 

The 18 March meeting started with Mr. Edison asking 
immediately about the new model radio (l 930), and 
when it would be ready for production. The answers 
he got seemed depressing; the speaker to be used had 
not been selected, yet, nor had the type of ganged 
tuning condenser, so that the chassis final design was 
not yet firm. Splitdorf had complained that the shield 
cans for some of the chassis-mounted components did 
not fit their machinery, so that the cans would have to 

FOR THE RECORD 

be made larger. This would change the chassis size, 
and perhaps affect the cabinet, too, so that the whole 
design started to ravel. "Manufacturing tools for 
Splitdorf would be ordered next week, " was the 
answer given by the Production Committee. Edison 
wanted all purchase orders brought to each meeting 
thereafter. Other problems were discussed, including 
a complaint that the 1929 sets had poor tone, and what 
could be done about it. 

The following meeting was all business. The 
replacement parts summary was given, showing that 
to date, 9580 volume control replacements, 2239 
speaker heads, and 2886 light-o-matic contact 
assemblies had been shipped to dealers and repair 
shops. This would indicate that if you are a collector 
who restores sets, it should not be a surprise if you 
find these components failed in your Edison radio. 

The 1930 model was in far better shape than at prior 
meetings, with only a few yet-undecided components 
to be selected or designed among all the components 
that would affect chassis manufacture. The fifty trial 
sets could not be started because solder lugs had not 
yet been designed. (Edison must have winced at this 
news.) The tone control design would be done this 
week, as would the tone control component board, the 
speaker lugs, and several other small items holding up 
the release of drawings. No cabinets had been 
ordered yet for any 1930 radios, and the dial 
mechanism was being investigated by Legal for patent 
problems. Mr. Jacobs (?) reported he will personally 
make up ten new 1930 chassis, using existing 1929 
parts, to get this project rolling. He will use Jensen 
speakers and existing tuning condensers, regardless of 
what the committees decide should be in the 1930 set. 

(Continued on page 6) 

The March meeting of the Mid-Atlantic Antique Radio Club was held on March 18th at the Davidsonville 
Family Recreation Center, in snowy-icy weather much like that for the February meeting. Nonetheless, 
about 54 members braved the elements and stayed for a good presentation arranged by Willie Sessoms and a 
good-sized auction. Domi Sanchez reports that approximately $144 was netted by the club from the auction, 
some via donated radios but most from commissions. Warren reported that over $73 was made through ca
pacitor sales. It does look like members are gearing up for RadioActivity, getting sets ready for the big show. 

In April, the club met at Sully Station again this year, on the 15th. Paul Bernhardt gave a very good presenta
tion, and the balcony was overflowing with auction items, so Col. Belanger got busy and dispatched the lot in 
style. Domi reported that at least $136 was made for the club, but it could be more, depending on the fine 
print in the auction agreement with Ms Ellis, seller of a large lot of the auction items. Warren had a poorer 
month than in March, but still made over $28 in sales of capacitors. About 40-44 members attended, with 
good turnout from Virginia. 
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(Continued from page 5) 
This seemed to break the holdup on parts, because 
they then reported they would use the Jensen speaker, 
if at all possible, and use the gang condensers from 
Radio Condenser Company (Camden) in the 1930 
production, avoiding the patent issues attendant upon 
making condensers. The issue of solder lug design 
remained, and it was decided to issue the design of 
final solder lugs after the 50 sets were finished. As a 
finale, someone reported that a radio station (WNJ) 
had been bad-mouthing Edison radio sets in a local 
program. 

The 1 April meeting started with a report on the 50 
initial sets, and their progress. Most parts were on 
hand, and the first set would be ready for the 
committee to try out in two days, by the 3rd of April. 
No cabinets for the 15 May production (six weeks 
away) of 1930 radios had yet been ordered, but the 
three cabinet designs would carry designations as 
Models R-6, R-7, and C-5 . The escutcheon plate 
design was now finished, and was out for bids. The 
decision to use Jensen speakers resulted in an order 
for 3700 new speakers and a deal in which Jensen 
would rework 1300 old speakers already in Edison's 
plant, bringing them up to the 1930 design level. On 
a crash basis, the rest of the drawings for the 1930 
radio would be finished and released this week. 

The next meeting, dated 8 April, 1930, started with a 
report that the 1929 radios then in production were 
being accepted by final inspection at a rate of 56.8 
percent, meaning that more than four out of ten have 
defects that require rework. It was also reported that 
many sets are received by dealers and jobbers with 
damaged cabinets, and that some of this damage is 
incurred during packing at Splitdorf. Seems they had 
been using wood strips (shooks) in the crates, and that 
these shooks rubbed on the cabinet tops, making 
serious gouges and scrapes in the finish. The cure 
was to line the shooks with padding and to wedge the 
cabinet tightly to keep it from moving in the crate. A 
series of reports on various components for the 1930 
models ensued, and the conclusion was that the 
production could start on 15 May, except for the 
cabinets, which could catch up even if started a week 
later. The report of poor tone claimed for the 1929 set 
was revisited, and was said to affect the 1930 set as 
well, and would be studied. 

By the time of the 22 April meeting, things seemed 
increasingly frantic. The missing items needed for 
production start seemed to be far from resolution, and 

the cabinets were not certain to be available on time 
for the Radio Show. Escutcheon plates had been 
designed, but manufacture by the vendor was slow, 
and these would not be available for the 50 sets that 
were to have preceded the first production, and 
should have already been built, distributed, tested 
by dealers and would-be customers by this time. 

It was decided that a standardized questionnaire 
would accompany these 50 sets, and 50 test users 
would be given three days to fill out the 
questionnaire and return the sets. This would be all 
the time available before further decisions would 
have to be made, and production started. The poor 
performance of many components of the 1929 set 
was then discussed, and assurances were made that 
the new circuit design would promise long life for 
things like the volume controls, audio transformers, 
speaker heads, and light-o-matic contacts. 

The next meeting was on 29 April, only two weeks 
from the Theodore Edison deadline for production 
start on the 1930 radios. The initial test radios, 50 in 
quantity, were trickling out of the plant, and were 
destined to go to: 

A. The West Coast (3 sets, plus extra filter caps[?]) 
B. Mr. Theodore Edison 
C. Mr. Charles Edison 
D. Edison Radio middle management, including 
Harris, Rhaines, Manchester, Hirsch, Arrowsmith, 
Cowan, Lorch, Allen, McGee, Jacobs, and one for 
Underwriters ' Labs. 

The production worries were well founded, 
evidenced by the next meeting's minutes, in which 
cabinets, RF coils, tube bases, and a host of other 
items were not yet delivered or built. 

The next meeting was held on 8 May, and it seems 
that even the fifty trial sets had problems emerging 
from production intact. As of this date, only 16 had 
been passed by final inspection, with some of the 
remainder sent back for rework, and some not yet 
manufactured. And, according to the plan for these 
sets, some users had diligently tested them and had 
reported results, not all of which pleased the rest of 
middle management. Production problems were 
discussed, and decisions were made to thwart 
shipping delays, by relatively drastic action, by 
complaining directly to the Post Office. 

(Continued on page 7) 
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(Continued from page 6) 

Imagine U.S. Postal Service mail being sent on 2 
May, and received on 6 May, as being a huge 
problem. And, it should be noted that in 1930 the 2"d 
was a Friday, and the 6th was a Tuesday, so that the 
total transit time was perhaps two business days. I'd 
love to have that kind of postal service. 

The big Radio Show in Atlantic City was discussed 
during this meeting, and it was decided that 12 radios 
would be prepared for the morning of 30 May for the 
show. 

At the following meeting, held on 27 May, the 12 sets 
for Atlantic City's show were in partial readiness, 
needing small parts like solder lugs and coil shields. 

The shipping delays we experience today apparently 
were not a big worry in 1930, since they seemed not 
upset by a Wisconsin shipment of cabinets in late 
May to arrive in time for installation and reshipment 
to Atlantic City by the morning of the 30th. 

The 3 June meeting was without Edison, who was in 
Atlantic City at the Radio Show. There were 
problems with the power transformers (built by 
Splitdorf) and the cabinets from Wisconsin 

' apparently fixed on-the-spot for the few that went to 
Atlantic City. For the Radio Show, making twelve 
sets was a tough order, but was accomplished. 

By the time of the 15 July meeting, at which time Mr. 
Edison had expected to be on the second 1000-set 
production run, the production problems were still 
being thrashed out, and real production was not yet 
underway. Production-line errors abounded, and 
made the 1929 production efficiency (60 percent, 
sometimes, actually making it all the way to packing) 
look pretty good. 

This 15 July meeting was the last one reported in the 
files captured by Ben Tongue. This meeting had a 
more somber tone, relative to the frantic activity of 
the April and early May meetings. This last-reported 
meeting had entries that showed that deforest 
tetrodes were unsatisfactory, and that the Edison 
people would have to eat crow and buy RCA tubes, 
which at least promised transconductances of 1000 
micromhos. The highly-touted deforest tubes started 
with 1200 to 1500 micrornhos, then deteriorated to 
less than 600 before long, causing loss in sensitivity. 
This lack of sensitivity could be sensed in many of 

the field reports casually mentioned in the meetings 
prior to July, for both the 1929 set and the 1930 set. 
This was in contrast to the reports in an earlier 
(March) meeting at which it was claimed that RCA 
tubes were being received having insufficient 
transconductance, and that Mr. Allen DuMont of 
deforest Radio could supply tubes guaranteed to 
have sufficiently high transconductance values. And 
the people who had been assigned the job of fixing 
the reported poor tone of the 1929 all-triode model 
were still not sure what to do as of mid-July, 1930. 
They had a plan for a re-work kit, but no plan for 
distributing it to repairmen or dealers. 

So, what was the 1930 set really like? 

It turned out to be a high-tech TRF tetrode radio, with 
automatic volume control (of a sort), and diode 
detection (using a type 27 with the plate used as a 
shield). To combat volume control problems seen in 
the earlier sets, this model had the volume control in 
the audio path just like any (much later) AAS would 
have done. It used a push-pull type 45 output stage, 
making it capable of good sound, if fed the right 
audio signal. It was built with the then-usual method 
of wiring, namely, cable all wiring into huge bundles 
that snake throughout the chassis, making nice square 
corners, group all like components neatly aligned on 
boards, and then pray to the stability gods that it 
won't oscillate. This was an expensive radio, and 
would be the last gasp of Edison in the radio 
business. By the end of 1930, the price of the R-7 set 
would buy a 1930 Model A Ford car, or five used 
1927 Model Ts. It is suspected that of the few that 
are in collector 's hands, no two will be identical, as 
the fixes for the many production problems went out 
in sporadic fashion. The cabinet problems might 
prove to be the most varied. For the 1930 models, 
the Wisconsin cabinet maker had changed over from 
toning lacquer (perhaps nine or ten coats) to a stain 
plus many coats of clear lacquer. Problem was that in 
the rush to get the cabinets shipped, the stains were 
not fully dried when the lacquer went on, and the oil 
in the stain never oxidized to a hard finish. The result 
was a white film seen inside the finish layer. The 
Edison and Splitdorf factories tried many schemes to 
fix this problem, and it was only partially solved at 
shipping time. 

[1] Ben Tongue's web site is: www.bentongue.com 

•••• 
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AUDIO UNDER GLASS-6 
Loudspeaker Fidelity 

BY ED LYON 

In this series we have emphasized the power amplifier, primarily, and its influence on overall fidelity in audio 
systems. This article is more concerned with the loudspeaker, itself, as a contributor to this fidelity. 

Loudspeakers have the thankless task of converting 
electrical signal currents into varying air pressures 
that we call sound. They have to do this with a 
faithfulness to the electrical signals presented to 
them such that we perceive the sounds produced to 
be good reproductions of the sounds we imagine 
were captured (by microphone and/or recorder) in 
the first place. This is a very tough undertaking. 
Consider this: The sound recorded or captured 
might be that of a large symphony orchestra playing 
in a well-designed opera house or theater. Not only 
are the direct sound vibrations from each orchestral 
instrument present in the net air vibrations that hit 
the microphone(s) but also present are the echoes 
from the walls, seats, ceiling and fixtures, and these 
reverberations are what make the theater "well
designed." Too much, and the place is said to be 
"boomy" or harsh, and too little, and it is "dead." 
Old radio studios were deliberately "dead," so that 
radios sounded fairly good when played in a living 
room that added its own reverberations, but the 
same radio program sounded lifeless when played 
over headphones, where there was no reverberation 
(except in the case of Gracie Allen's airhead 
brother). That same problem is always with us in 
recordings, since we can't have it both ways. Some 
recordings sound better through headphones, and 
some need the acoustics of a 

late 1930s, and he found that a given listener would 
vote differently on a given speaker-amplifier
musical selection setup depending on how the lis
tener felt at that time. Nonetheless, with a very large 
volume of listener tests, he was able to determine 
the average hearing curves of humans where he plot
ted apparent loudness versus frequency. He then 
plotted the apparent acoustical sound pressure level 
(kind of an absolute loudness, if you will) produced 
by an orchestral piece that was considered well bal
anced and pleasant by a large crowd of listeners. 

Both plots were quite irregular. The human apparent 
loudness curves showed rather poor response of the 
human hearing mechanism at low frequencies, a rap
idly increasing sensitivity as the audio frequency 
climbed up to the 2000 Hz region, then began a 
plunge in sensitivity at all higher frequencies, disap
pearing altogether at somewhere between 5 kHz and 
20 kHz, depending on the age, sex, and acoustical 
experience of the listener. Maybe it was natural, but 
the sound pressure produced by an orchestra playing 
"pleasant" music took on a complementary curve 
shape, so that the net sound produced by the orches
tra produced what appeared to most listeners as a 
well-balanced sound level, slightly elevated in the 
middle range of frequencies. 

.--------------~ So perhaps this is what we want of our 
loudspeakers, to produce an acoustic 
air vibration that is not constant in 
sound pressure versus frequency, but 
saddle-shaped, needing less net output 
sound pressure in the center frequen
cies, where the ear is most sensitive. 
Oddly enough, the old horn speakers of 
the 1920s produced just the opposite, 
with a relatively sharp resonance (and 
sensitivity increase) in the center regis
ter, and therefore sounding "tinny." 

room, and sometimes a big 
room, with the speaker strate
gically placed in it. 

As you might imagine, it is 
difficult to know when a loud
speaker is presenting the cor
rect sound levels at differing 
audio frequencies. It surely is 
not very objective to use hu
man listeners as judges, unless 
the tests involve a huge num
ber of listeners, and a wide 

voice coil 

cone 

edge 
suspension 

r 

variety of musical sounds. At The basic components of a moving-coil 
Bell Labs, Fletcher [l] tried to Figure 1. Generic cone speaker, cone loudspeaker can be seen in the 
do just this in extensive tests showing essential elements. sketch in Fig. I. The so~called 
from the late 1920s through the...__ ___________ ___. (Continued on page 9) 
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(Continued from page 8) 
"theoretical" moving-coil cone loudspeaker is 
equivalent to a rigid piston of zero mass that vibrates 
in proportion to the audio current sent through its 
voice coil, while the whole assembly is mounted in 
an infinite rigid wall. At low frequencies, we will see 
that paper-cone loudspeakers come close to this theo
retical model. In practice, though, the cone and its 
voice coil are not without mass, and they are elasti
cally-mounted in their metal frame, so that they 
have all the properties of a mass on a spring, in
cluding the possession of a natural resonant fre
quency. 

We have already seen, early in this series, that loud
speakers have natural resonant frequencies, at which 
they are more sensitive, thus producing more sound 
amplitude (larger pressure peaks) than at higher or 
lower frequencies. We also discussed the advantage 
of having the speaker resonance well below any au
dio frequency likely to be encountered in the sound 
reproduction process. This way, all the sounds to be 
made by the speaker are at frequencies above its 
natural resonance, and are therefore able to be treated 
monotonically with frequency, smoothly falling in 
sensitivity with frequency. That seems logical, in 
theory, at least. 
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Figure 2. Typical speaker impedance resonance, 
as plotted by Langford-Smith. 

In practice, there are secondary resonances, not just 
the low-frequency peak caused by the whole cone 
springing in and out, piston-fashion, but at higher 
frequencies where the cone flexes in a more complex 

way, acquiring concentric waves or ripples. But it is 
illustrative to examine what goes on with a cone 
speaker at or near its natural resonance frequency. 
Fig. 2 shows the impedance a speaker presents to its 
amplifier, as a function of the audio frequency of the 
signal impressed on the speaker. We have seen this 
figure before, adapted from [2]. Note the sharp reso
nance at about 70 c/s (Hz), and the gradual increase 
in impedance at all frequencies significantly above 
this resonance. Buried in this rising impedance char
acteristic are several tiny peaks, caused by reso
nances due to cone flexing, suspension flexing, and 
other secondary mechanical reactions in the speaker, 
its frame, and enclosure. At very high power levels, 
these secondary resonances become quite noticeable, 
and the fundamental resonance takes on a new look, 
since the cone suspension systems are nonlinear, 
tending to "bottom-out" at extreme excursions, and 
having differing upward and downward bottoming
out depths. 

Impedance Of speaker•quivalent circuit 
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Figure 3. Impedance curve of simulated speaker 
made up of circuit shown. 

Engineers have created electrical circuits that behave 
just like speakers, as functions of frequency, so as to 
be able to test realistic amplifier characteristics with
out making deafening noises. A typical equivalent 
circuit is a lossy inductor in series with a parallel
tuned circuit. The component values that are typical 
for an 8-inch speaker, and for frequencies below 
about 1 kHz, are shown in Fig. 3. Above this fre
quency, some of the component values have to be 
adjusted, to account for changes in the way the cone 
vibrates, and for nonlinearities in the cone suspen
sion. Using Microsoft Excel, I plotted the impedance 
of this equivalent circuit, for the values shown in Fig. 
3, yielding the computed results shown in that figure. 
Note the similarity to the speaker impedance curve 
measured by Langford-Smith in [I]. The good news 

(Continued on page I 1) 
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L ONG before the advent of radio, 
how did people communicate 

over great distances? The answer is 
that they set up a system like a postal 
service, the earliest of which was put 
together by the Persians, who used 
horseback riders to deliver messages 
between official stations. The Romans 
used a similar system during Caesar's 

conquests, and they set up stations about 50 miles 
apart - a day's ride - and cared for 40 horses and 
riders at each station. Large bundles and packages 
were delivered by small horse-drawn carriages, but 
the express service was by rider on horseback. 
Overnight periods were used by the station 
employees to sort the messages for onward travel or 
local distribution the next day. 

So, for the Romans, a letter or message could be 
expected to be delivered anywhere in the European 
part of the Empire within about a week or ten days. 
And this was perhaps 1000 to 2000 years ago. Our 
own Pony Express and Wells-Fargo copied this 
method, and duplicated the delivery efficiency, as 
well. A little later, a railway system was in place, and 
letters could be expected to be delivered for a cent or 
two within two or three days anywhere within a 
1000-mile radius, and in four or five days anywhere 
in a country the size of the US. On the railway car, 
subsidiary sorting took place, making good use of the 
transit time. 

Today, the delivery of a journal such as Radio Age 
utilizes the latest bar-code labeling, presorting, 
prepackaging into bundles, and prepaying of fees, so 
as to ease the burden on the postal workers, and to 
speed the process of delivery. Wal-Mart, Home 
Depot, and all other major retailers do the same thing 
with their sales brochures and flyers. Imagine our 
dismay at finding that the initiating Postal Service 
Station (claimed to be the acme of modem postal 
handling prowess) simply dumped our March issues 
of Radio Age into a comer where they sat for 
somewhere between 21 and 28 days before they 
moved more than one foot toward delivery to our 
membership. That's why everyone - yes, everyone -
received his or her March issue in April. Meanwhile 
your two editors and Paul Farmer were on the 
receiving end of many phone and e-mail messages 
asking about the issue. We apologize, for the 

unfortunate performance of the USPS. 

The MAARC directors are looking into alternative 
postal methods, such as preshipping each month's 
printing to an originating post office that is 
significantly more efficient than the Northern 
Virginia and metropolitan Washington offices. 

W ITH the theme of RadioActivity 2007 being 
"Mail-Order Radios," we immediately think 

of Sears and their "wish-book" radios. Sears 
catered to the country folk as well as city-dwellers, 
so they had a huge following in the rural areas of the 
country. When wind-powered generators became 
popular, Sears easily outsold Zenith in Wincharger 
sales, and had many good-performing 6-volt radios 
available in the catalogs, with wind-generators 
shown on the next few pages. Fairly early, Sears 
bought controlling interest in King Radio (Buffalo), 
one of the members of Hazeltine's 14-member 
Neutrodyne club. But, eventually, with Depression 
burdens to worry about, Sears saw the problems 
attendant to operating an entire radio plant, so they 
sold their interest in the plant to Colonial Radio, 
with the understanding that Sears would buy a 
substantial number of their catalog radios from 
Colonial, designed to Sears' specs. After this deal 
was in force, Colonial radios, under their own label, 
disappeared from the retail shelves, but the 
company continued building over half of Sears' 
radios until the war. 

F OR the rural customer, Sears marketed more 32-
volt radios than did Delco, the originator of the 

32-volt (de) farm power system. These radios had 
to be able to work on as low as 24 volts de and as 
high as 42 volts de, depending on the level of charge 
of the 16 glass-jar batteries, and on whether the 
generator was running. Light bulbs suffered most 
under these power conditions. When the batteries 
got old and heavily loaded with an sludge-like 
precipitate, their internal resistance went up, and 
their output voltage dropped to about 28 volts as 
soon as the generator was shut down, and sagged 
even more as power was consumed for lights in the 
household. The high battery resistance also allowed 
the generator to produce up to 45 volts during 
charging. We had a Delco Light system from 1945 
to early 1947, and our light bulbs never lasted very 
long. As a high-school budding electrical whiz, I 
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(Continued from page I 0) 
added switches in the kitchen and living room that 
changed the lights from their ordinary parallel 
connection across the line to a two-bulb series 
connection for when the generator was running, but 
Mother seldom got it right, and she often switched 
the lights from series to parallel when the generator 
was making its highest voltage, making the lights 
very bright, just before they popped. At the GC. 
Murphy 5& 10, 32-volt bulbs for Delco Systems were 
expensive, but 32-volt bulbs for railway use were 
cheap, so we bought railway bulbs, even though they 
were all 25-watt bulbs. 

Some 32-volt radio models used a series connection 
of the tubes for feeding the heaters from the 32-volt 
supply, and used the 32 volts directly as the B+ 
supply, while others used vibrators and power" 
transformers, just like car radios. The unfortunate 
thing about the farm 32-volt system was that it used 
ordinary two-prong power plugs and sockets, just like 
the city folks' 115-volt power systems. Many 
collectors buy these old Sears and Delco farm sets, 
and "try them out." Oops. Just because they can be 
plugged into the power line outlets doesn't mean they 
should be plugged in there. The result is blown 
tubes, and sometimes a blown power transformer and 
vibrator. 

•••• 
Michigan Antique Radio Club's 22nc1 Annual 

Extravaganza 
Jaly 

12,13,14 
Michigan: 

where 
radios 

and 
collectors 

Meet I 

is that it seems one can compute the impedance ex
pected of a given speaker, but the bad news is that it 
all changes when you put the speaker in a cabinet or a 
room. Langford-Smith's curve was for a speaker 
mounted on an infinite rigid baffle-board (a concrete 
wall of enormous size), so that the sounds from the 
back of the speaker never mix with those coming 
from the front. 

To change the natural resonant frequency of a 
speaker, you have to change the stiffness of the cone 
and/or the masses of the voice coil, spider, and cone. 
It's like a weight on a spring; a heavier weight 
bounces more slowly, and a softer spring gets you the 
same result. The speaker, though, has a cone that is 
made of a flexible substance, and even with a natural 
resonance carefully tailored down to, say, 20 Hz, the 
cone will flex when subjected to high-frequency au
dio signals, and the outer two-thirds will not vibrate 
at all at the higher frequencies, or may vibrate out-of
phase with the center portion, partially canceling the 
sound produced. Usually the cone will become dis
torted in shape, and will flex at some radius like one
third of its total radius, with mainly the inner part 
responding to the signal. This shape distortion is not 
huge, being microscopic in magnitude, because it 
doesn't need to be very large to affect the sound pro
duced. Fig. 4 is a chart of total theoretical speaker 
cone movement required to produce a full 6. 7 watts 
of audio signal power (with a typical speaker effi
ciency of 3%, this yields 0.2 watt of acoustical 
power, which is quite loud). 

We use the term theoretical, because this chart as
sumes the whole cone moves as a piston, and does 
NOT flex or distort. For real speakers, all we need 
do is move down the chart to smaller effective diame
ters as we move upward in frequency, perhaps read
ing only the bold values of cone displacement. This 
means that starting with a realistic 13-inch cone, at 
30 Hz frequency, the cone has to move 0.34 inch to 
produce 0.2 watt acoustic power; as the frequency 
increases to, say, 100 Hz, the needed cone displace
ment is only 0.03 inch, and at 200 Hz, the effective 
diameter might have shrunk to 10 inches, requiring 
0.013 inch displacement. Up in the 1 kHz region, the 
effective cone diameter might have shrunk to 8 
inches, now requiring 0.0008 inch movement. As the 
applied signal frequency rises, the effective diameter 
of the paper cone shrinks, but the cone displacement 
required to produce a given acoustic power level de
creases markedly. 

(Continued on page I 2) 
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I 
Cone amplitude (piston-mode, no flexing of cone) vs. frequency, to obtain acoustic power 
level of 0.2 watt, assuming infinite baffle. Bold figures are realistic values for flexible cone. 
- - - -- - - - - - - ·-

Diameter 
1000 Hz 400Hz 200Hz 100 Hz 50 Hz 30Hz of Cone 

13 inches 0.0003" 0 002· 0.008" 0.03" 0.12" 0.34" 

10inches 0.0005" 0.003" 0.013" 0.05" 0.21 JI 0.58" 

8inches 0.0008" 0.005" 0.02" 0.08" 0.32" 0 90" 

5inches 0.002" 0.013" 0 051 " 0.21 " 0 82" 2.26" 

Figure 4. Chart showing total speaker cone excursion needed to produce 0.2 watt of acoustic power. 

(Continued from page I 1) 

This chart is revealing in another way. It shows that 
small speakers, like those little 4-inch units in "All 
American 5" radios, cannot produce much audio 
power at all at low frequencies, no matter what you 
do to the tone control or radio circuit components. 
From the chart, to get a 5-inch speaker cone to pro
duce 0.2 watt of audio power at, say, 20 Hz, the 
cone has to move about 2.26 inches, which is 
clearly not possible with those little speakers. Even 
at 100 Hz signal frequency, the 5-inch cone must 
move almost a quarter inch to get that level of 
power. The reason, of course, is that the smaller 
cones move correspondingly smaller areas of air in 
front of them, compared to large cones, and it is the 
volume of air vibrated that sets the acoustic power 
level. So the smaller the area, the deeper must be 
the vibrations, to get a given acoustic power level. 

Some speakers, popular in the immediate post
WW2 period, are called multi-coned or cone
coaxial, because they have one or more creases in 
the cone, each at a specific radius from the center, 
allowing the cone to have specific, predictable reso
nances, one low one where the whole cone moves in 
unison, then one somewhat higher in frequency 
where a smaller net cone diameter is excited, and 
perhaps a third resonance where the innermost cone 

section is excited, with the heavier outer portions 
not contributing. Fig. 5 attempts to show this effect, 
with low-frequency cone motion shown on the left, 
and high-frequency cone action on the right. 

Figure 5. Dual-cone speaker said to combine 
tweeter and woofer in one unit. 

These multi-cone speakers usually sound very good 
when under single-tone test, but seem to have extra
neous sound effects when excited by orchestral mu
sic. Why can't they handle multiple tones simulta-

(Continued on page I 3) 
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(Continuedfrompage 12) 
neously? Why can't the· whole cone vibrate for the 
lows, the center 6-7 inches-worth vibrate for the 
mids, and let the center 3-4 inches carry the highs? 
Well , for one thing, while the center is vibrating at 
some high frequency, reproducing the piccolo or 
violin, it is also moving along with the whole cone 
for the lows, as the cone tries to reproduce the bass 
viol and trombone sounds. So you can imagine the 
little center portion (the tweeter section) trying to do 
its thing while also swinging back and forth rela
tively slowly, driving the outer part of the cone (the 
woofer section) for the trombones. This is equiva
lent to a small speaker making piccolo sounds while 
swinging in and out, pendulum-style, at a trombone 
frequency. 

This is a problem with all speakers that have to handle 
a wide range of signal frequencies, not just multi-cone 
types. It immediately suggests that a good hi-fi sys
tem will use multiple speakers of differing sizes, and 
will restrict the range of frequencies fed to each, in 
order to get the best quality sound. A very popular 
style of speaker construction has been the co-axial 
dual speaker, where two separate speakers are co
axially mounted, the small center one being the 
tweeter for high frequencies, and the large partially
obscured one being the woofer for the lows. Then a 
"cross-over" network is used to separate the signals 
fed to the speakers, channeling the lows to the woofer 
and the highs to the tweeter. Pretty simple, eh? 

Except for the fact that cross-over networks also shift 
Ever hear of the Doppler effect? That's what is go- the phases of signals fed to them, especially in the 
ing on here. The piccolo sound source (the center region of the actual cross-over, the frequency regime 
part of the cone) is, where signals are going to both speakers. One 
itself, moving back speaker is going 
and forth at a trom- Doppler caused by 20 and 40-Hz loud tones (+/- 1 cm cone to be fed a current 

excursion) on 5 kHz tone. 
bone frequency, and that lags the ap-
t h i s i mp art s 

5003 
plied voltage, and 

"arriving" and j the other will get 
"departing" fre- ~ 5002 a current that 
quency shifts to the leads the voltage. 
piccolo. There are ~ 5001 If these currents 
audiophiles who ~ _ 20-Hz tone ever get so far out 
argue that these are I 5000 of phase with their - 40.Hztone 
not really frequency §

0 
4999 t voltages that they 

shifts but phase • approach 180 de-
shifts, and they go j 4998 grees with respect 
to great effort to to each other, 
prove it. The effect 4997 ...__.~----'-------------- then the sound 
is identical, what- 0 50 100 150 200 output will be 
ever you want to Time , meec cancelled, par-
call it. There are tially, with the 
new frequencies Figure 6. Doppler produced by cone moving appreciably at low surviving sound 

d d b d 
frequency, and center part also moving at high frequency (5 kHz) pro uce a ave an being delivered 

below that of the...__ ______________________ __J by the large 

original piccolo, and these amount to distortion of 
the sound. The effect is worse when the low
frequency sound (which vibrates the whole cone, 
tweeter section and all) is sub-audible, say some
where below 30 Hz. It is especially severe in re
cordings of theater organ music, where the 16-Hz to 
30-Hz pipes are played along with a chorus of high
pitched clarinet or diapason music. This Doppler 
distortion is actually frequency modulation of the 
high-frequency sounds by the low-frequency 
sounds, and although the modulation index is very 
small, the audible effect is noticeable. 

speaker, owing to it obeying the chart in Fig. 4. 

When the tweeter and woofer are not coaxially 
mounted, another complication arises: the offset in 
their positions on the baffie-board means that the path 
to a given listener, unless he or she is directly in front 
of both speakers, will differ for the two speakers. The 
problem here is that if the path lengths differ by a 
half-wavelength, that same null in sound level will 
occur for that listener. For 1000 Hz, for example, a 
half wavelength is about 6.5 inches, and that seems to 
be not too unlike the spacing between typical tweeter/ 

(Continued on page 14) 
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(Continued from page 13) 
woofer speaker pairs I've seen. 

To fix such problems, some audio experts have used 
separate amplifiers for the highs and for the lows, 
and carefully adjusted frequency and phase charac
teristics to eliminate cross-over networks. For the 
offset speaker geometries, though, there is little you 
can do, because someone in a big audience will al
ways be in a bad position with respect to acoustic 
paths from the two speakers, unless the speakers are 
mounted very close together. Most audiophiles set 
up their sound theaters so as to eliminate listener 
positions that would experience such anomalies in 
sound propagation. 

I notice in some audio enthusiast web pages that 
some speaker manufacturers use aluminum voice 
coil forms, rather than the old fiber or varnished
paper forms. They claim that audio currents in the 
actual voice coil, which comprises maybe 40 or 45 
turns of enameled wire wrapped on the thin tubular 
aluminum form (with an intervening layer of sili
cone rubber), do not make the voice coil move in 
the magnetic field, but instead, induce a much lar
ger current in the aluminum coil form (acting as a 
shorted turn), and it is this induced audio current 
that makes the voice coil and attached cone move. 
It is more likely that the aluminum acts as a motion 
damping element for the voice coil, since it reflects 
an inductive reactance (2nfL) of about 30 ohms (at 
1 kHz) in series with a 1-ohm resistance into the 
voice coil winding, not counting the leakage induc
tance, which is significant. For an 8-ohm speaker, 
this is not much of a shunt load. At lower frequen
cies, the leakage inductance is higher, so that the 
coupling between the voice coil and aluminum form 
is poorer; nonetheless, near the resonance frequency 
(say, about 70 Hz), the aluminum form acts like a 2-
ohm reactance and a 1-ohm resistance in series, a 
low-Q load. Thus, the main effect of the aluminum 
is electromagnetic damping at the speaker reso
nance, allowing some reduction in the negative 
feedback needed in the power amplifier to flatten 
the natural resonance peak. 

There was a time when a hi-fi enthusiast could se
lect a speaker with a given cone stiffness, cone 
mass, and magnet size (setting the maximum power 
deliverable) for any cone diameter he could afford 
to house. I am not sure what total speaker charac
teristics are now available, what with new plastic 
and foam materials that speaker cones are now 

made of. Various audio web sites tout differing 
views on speaker qualities, and the big push seems 
to be on highly damped materials that eliminate, 
largely, tendencies for a speaker to vibrate on its 
own once it is sharply excited. We saw earlier that 
much of this impulse "coasting" or post-shock oscil
lation of the cone can be damped electromagnet
ically, by making the driving impedance presented 
by the amplifier's output optimally low. To try, in
stead, to do all the damping mechanically through 
the use of "dead" foam-like plastics, reduces the 
speaker efficiency from its old value of 3% to some
thing more like 0.3 percent. Of course, as we said 
earlier, transistor amplifiers are cheap, and can be 
made to produce very high power levels, so that in
efficient speakers can be tolerated, today, if one 
likes. For the vacuum-tube buff, though, ineffi
ciency is more expensive to combat (Chinese and 
Russian tubes excepted), and the old speakers, with 
their challenges, can be made to sound quite good 
through good amplifier and enclosure design. 

References: 
[ 1] Harvey Fletcher, "Hearing, the Determining Fac
tor for High-Fidelity transmission," Proc. IRE, 30, 
6, June 1942, p. 266. Also, H. Fletcher, "Auditory 
Patterns," Rev. Modern Physics, 12, 1, Jan. 1940, p. 
289. Also, H. Fletcher's textbook, Speech and 
Hearing, Van Nostrand, NY, 1929. 
[2] F. Langford-Smith, Radiotron Designers Hand
book, 4th Ed., Chapter 20, AWA, Pty. Ltd., Sydney, 
NSW, Australia, 1953. 

Next - speaker enclosures. 

Note: 
Bill and Joe took a short side 
trip (Spring Break) this month, 
and will return in the July issue. 
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Ollassiliod Ads 
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. 

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@aol.com 

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, Mah/on 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 

SERVICES: P r o f e s s i o n a l 
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 / FED EX / TRUCK 
shipments accepted. 4 year 
warranty on new parts. Bob 
Eslinger/ KR 1 U , ANTIQUE 

Radio Age • May 2007 

RADIO RESTORATION & 
REPAIR, 20 Gary School Road, 
Pomfret Center, CT 06259. Hours: 
9am-5pm eastern, Tues. thru Sat. 
Phone/fax: 860-928-2628. E-mail: 
bob@ oldradiodoc.com. Visit us on 
the web at www.oldradiodoc.com 
or stop by... when in the New 
England area. 

Wante d : The following 
information for the Hallicrafters 
SX-25: I.) Dial cord stringing 
sketch for the bandspread control. 
2.) sketch of the lettering on the 
skirt of the sensitivity switch knob. 
Bob Haworth, 112 Tilford Road, 
Somerdale, NJ 08083-2639,m 
(856) 783-4175. 

Wanted: EH Scott Radios- I am 
looking for EH Scott radios. All 
types, with or without cabinets. I 
will pay top dollar in cash, as well 
as arrange shipping or pick up 
anywhere in the US. I also have a 
large collection of radios for trade 
if you prefer. Thank you for your 
help. Sincerely, Buzz Stone, (615) 
948-7353 or email 
buzzprod@hotmail.com 

For Sale: Almost 1, 100 radios & 
radio-related items at the Radio 
Attic . Radios , phonographs , 
publications, restoration resources, 
and more radios! You see what 
you're buying, because every ad 
has a full-color photograph. Visit 
http://radioattic.com for a terrific 
selection of old radios. Steve 
Adams ; e-mail steve @ 
radioattic.com. 

Wanted: Web programmer to re
build the Radio Attic's Archives 
(http: //radioatticarchives.com) 
using PHP & a MySQL database. I 
have over 6, 100 radios on this site, 
with all pages written in static 
HTML and it's just gotten too big 
to work with. I need coding to 
display radios by manufacturer, 
country of origin, function, and 
donor. Also need search 
capabilities , so j avascript 
knowledge is needed also. If 
you're willing to help, please 
contact Steve Adams at 
steve@radioattic.com. 

Wanted : 3 1/2" speaker 3.2 ohms. 
Hickok Model 1715 square wave 
generator. Packardbill326 
@aol.com 717-328-3539, Bill 
Lees. 

For Sale: Zenith Trans-Oceanics: 
tube models 8G005, G-500, H-500, 
-600, -600L. Transistor models 
1000, 3000-1 , 7000's. All models 
from excellent to restorable. Call. 
Ted Demski, 5806 225th Place 
SW, Mountlake Terrace, WA 
98043, 425-778-7100. 

Too late for press time: 
Big auction by Mischler 's in 
Southwestern Pennsylvania, said to 
be 18 and 19 May 2007, but there 
is some confusion about the dates. 
Better check with the Mischler web 
site. 
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At all MMRC meetings, fleamarketing starts an hour or so before the meeting start time. 

Sun., May 20 

Thur-Sat, June 7-9 

Sun., July 15 

Sun ., Aug .19 

Sun., Sept. 16 

MMRC 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. 1 :30 pm. See map, P.2. 

RadioActivity 2007. See blue centerfold in March or April Radio 
Age for details. Theme is Mail-Order Radios. Sheraton College 
Park Hotel, Burtonsville, MD. 

MMRC 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. 1 :30 pm. See map, P.2. 

MMRC 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. 1:30 pm. See map, P.2. 

MMRC meeting tentatively 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. 1 :30 pm. See map, P.2. 

And don't forget the hamfests, one or two each month. Check ARRL website for details. 

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

• • • 
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