
 
  

I  was confined to indoor chores one day several 
weeks ago owing to a surprise snowfall, and 
turned to sorting out the radio magazines I had 

scanned some time before, probably when I was 
doing the Hugo Gernsback article for Radio Age   
These were mainly Radio News issues from the 
1920s, Radio-Craft issues from the early 1930s, and 
a few Short-Wave Craft and Radio World.  As I 
looked over the Radio-Craft magazines, I noticed 
that the covers of the ones from mid-1933 to the late 
1934 span had 
various forms of 
the NRA blue 
eagle logo on 
them, and in 
m a n y ,  i t 
reappeared in 
some of the ads. 
T h e s e  l o g o s 
r e c a l l e d  t o 
memory the first 
time I had seen 
them, back when I 
was a grade-
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schooler in western Pennsylvania.  The time then, 
however, was not 1933-34, but 1937, made 
memorable by my parents taking me into town with 
them for Christmas shopping.  It was the first time I 
can remember being “down-town.” 
 
My mother wanted to stop in at her former 
employer’s store, Davidson’s, a clothing merchant, 
where she said she did bookkeeping while in high 

s c h o o l .   O n 
Davidson’s huge 
plate glass store-
front window was a 
large blue-eagle 
NRA image, partly 
rubbed away, but 
still largely intact, 
with the “We Do 
Our Part” clearly 
printed below the 
eagle, in bright red.  
I remember being 
puzzled as to why 
(Continued on page 3) 

 

THE FLIGHT OF THE BLUE EAGLE 
BY ED LYON 

The brief existence of the National Recovery Administration, officially from September 1933 until about August 
1935 created sufficient psychological revitalization to the American industrial community that it pulled itself out 
of the most desperate depths of the Great Depression.  The NRA was created by Roosevelt‘s New Deal, sustained 

by Radio , and was ended by the realization that it was no longer needed (and that it was unconstitutional). 

New York Times front-page photo of the NYC parade celebrating 
the official start of the NRA, in September 1933 
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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 $24 per 
year in the US, $36 in Canada, and $60 elsewhere, all payable in 
US dollars. Two-year, three-year, and life memberships are 
available; contact the Membership Chair . 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 Age’s 
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 $3.50 each postpaid from Geoff Shearer. 10 
percent discount on orders of 12 or more back issues and 15 percent 
on orders of 60 or more back issues. Make checks payable to 
MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC format, 
preferably via email or on a CD or flash drive, in MS Word, Word 
Perfect, Wordpad, or RTF 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 any Radio 
Age editor and include your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on page 16 for details. 

                     

The contents of this publication are 
copyright©2019 & 2020, Mid-Atlantic Antique Radio Club, unless 
specifically marked otherwise on each article. Generally, all articles in 
Radio Age may be reprinted, provided specific permission is first obtained 
from a Radio Age editor (and the copyright holder, if not Radio Age) and 
full credit is given. 
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the eagle had a gear (I called it a cog-wheel) gripped 
with one foot and bolts of lightning in the other.  So I 
asked my father why the eagle was shown that way.  
He chuckled, and said that this is what an eagle 
looked like, in the mind of General “Rink-Stink” 
Johnson.  He added that the blue eagle was a New 
Deal program that had died several years before, and 
that Ben Davidson apparently couldn’t bring himself 
to erase the emblem from his windows.  The frown 
on my mother’s face told me there was contention 
here, and I better find something else to ask about. 
 
Two years later, World War 2 started in earnest, in 
September, but in bite-sized bits much earlier in that 
year.  Our history class in school was focused on 
recent U.S. history, primarily the story starting with 
the post- Civil War industrial revolution to the 
economic collapse of the Great Depression, the latter 
being fresh in the minds of most of the kids in that 
classroom. By the time World War 2 began, most of 
the unemployment issues in the country had been 
erased by the demand placed on industry to produce 
war materiel for the English and French military 
efforts, even though our country was officially 
neutral.  These studies included subjects like 
President Roosevelt’s New Deal actions that helped 
ameliorate the economic collapse felt in the entire 
country, as we learned it was severe throughout the 
land, and not just where each of us students lived 
during the past several years.  We learned, for 
example, that the school we were in at the time was 
the product of Roosevelt’s WPA, the Works Progress 
Administration, which not only built the 10-
classroom brick two-story schoolhouse, but paved the 
road (Conway-Wallrose Road) that connected the 
school with the main highways that led to the towns 
of Ambridge and Conway, Pennsylvania.   Also noted 
in that history class was  discussion and readings 
about the NRA, the National Recovery 
Administration, which was the Blue Eagle outfit my 
father had joked about that day at Davidson’s. 
 
According to Miss Sayenga, the history teacher, who 
seemed not nearly as enthused about Roosevelt’s 
efforts as was Mrs. Miller, our home-room teacher,  
some of Roosevelt’s programs, like the NRA, 
amounted to cutting the work week from 40-to-60 
hours to a flat 30 hours, with the consequent hiring of 
additional people to get the work done.  The 
economic argument was that doing this, throughout 
all industries in the land, would re-employ most of 
those laid-off since about 1930, and, although on a 

(Continued from page 1) 

lowered salary, they represented a larger buying 
public, and would make the employers far more 
successful, economically.  She pointed out, 
however, that it required a tremendous amount of 
overhead labor to comply with the NRA codes, 
painstakingly enumerated for each “type” of 
industry – and there were over 500 such “types.”  
One of the codes was disliked by nearly all 
employers – clause 7c, which required union 
negotiations for hourly wages, hours, and benefits.  
This required establishment of a union in nearly 
every workplace – but Congress soon repaired that 
requirement to exclude very small operators. 
 
I did some homework on the subject to see how the 

(Continued on page 4) 

The NY Times goofed in showing, in a later book, 
how the radio helped boost the NRA, using this 
montage.  The radio is a 1937 Philco 37-60, the 
girls are photographed in 1933. 
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radio manufacturers fared in the NRA program.  The 
Blue Eagle flew on high for only about  two years, 
but in that time, from early 1933 to mid 1935, the 
NRA symbol was shown in ads and on products for 
all those companies making certain brands of radios 
or components.  The vast majority of such 
companies were in the New York-New England 
corridor, and were not large outfits, and usually 
privately owned.  The larger publicly owned 
companies probably had to satisfy many 
stockholders to join such a bottom-line-affecting 
organization, and the short lifetime of the NRA 
probably seriously affected the join-up by the “big 
guys.”  In scanning through Radio News, Shortwave 
Craft, and Radio-Craft, I found the NRA logo on the 
covers, on the table-of-contents pages, and in certain 
ads, ranging from the very beginning of 1933 
(before the NRA was made law) until the country 
got weary of its troubles with enforcement, in mid 
1935. 
 
Very few large radio manufacturers flew the Blue 
Eagle flag, with RCA being the only one in the 
“large” category that adorned ads with the logo.  
Most all other NRA-joining radio makers and 
component makers were either small industries, 
privately owned, or had broken away from large 
houses like GE or Westinghouse, and were run by 
aggressive, independent thinkers.  New York City’s 
shops flew the highest number of NRA emblems in 
the country, but a few small shops in the midwest 
and west also joined.  Midwest Radio was one such 
outfit, making whole radios, with or without 
cabinetry, contrasted with Scott Transformer, who 
did not fly the Blue Eagle.  In the little town of 
Bluffton, Ohio, Triplett Instruments and Readrite 
Instruments  (both at the same address, and both 
owned by Ray Triplett) ran separate NRA-adorned 
ads from 1933 through mid-1935.  It probably cost 
them nothing, and it fitted in with the small-town 
atmosphere of Triplett to join, sharing the advent-
ages and disadvantages with the community.   
 
The publishers of Radio-Craft (Gernsback) operated 
many co-located side industries associated with 
radio, like training courses, book-publishing, and 
radio kits and parts selling, and showed many NRA 
logos in their magazine in this period.  I was a bit 
surprised to find that James Millen (National Co.) 
was an enthusiastic member of the NRA faction.  
National, of course made many radios for the 
amateur and professional communicator trade, and 

(Continued from page 3) 

made complete test instruments for several of the 
New York instrumentation houses, and, of course, 
made excellent parts for amateurs and professionals 
alike.  National probably joined to fit in with the 
Medford (Mass.) community, much like Triplett did 
in Bluffton, Ohio. The only other major whole-radio 
company that had joined the NRA crowd was 
Hammarlund, but their private ownership (Oscar 
Hammarlund),  high quality and high price, to boot, 
probably persuaded the owner to join, just to keep the 
factory running at all. 
 
Another large outfit that was a member was Sylvania 
(called Hygrade-Sylvania at the time), but that 
company had interesting beginnings, some of which 
were recently revealed by MAARC’s Paul Hart in his 
research on Sylvania date codes.  Sylvania was 
started by Frank Poor in 1901, as a “refiller” of lamp 
bulbs.  They would buy up defunct lamp bulbs, take 
out the broken or burned filament (carbon in those 
days), clean the inside and outside of the bulb, and 
replace the filament, re-evacuate the bulb, and sell 
the result, which would last longer than a new bulb.  
The history of Sylvania (and Hygrade) is one of 
determined hard-working individuals and partners 
(the Poor brothers and Matt Merritt), who gave all to 
the small company, for many years, and emerged in 
the radio boom of the late 1920s and early 1930s as 
one of the largest radio tube manufacturers in the 
world.  Their fierce allegiance to their company 

(Continued on page 5) 

RCA-Victor boosted the NRA by gratis production 
of this record, which was played in Radio com-
mercials, despite the prohibition on the label. 
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prompted them to join the NRA code that governed 
radio tube manufacture, and since they were already 
high-paying and employee-friendly, it cost nothing 
for them to join NRA, and it gained them added 
community support, which was already universal and 
plentiful. 
 
Why RCA joined the NRA is more difficult to 
fathom.  It is likely that David Sarnoff had a big hand 
in the decision, and it is possible that he saw it as a 
way to atone for RCA’s missing the boat in the 1920s 
when Westinghouse ran off with Sarnoff’s “magic 
music box” prize in place of RCA, with RCA, 
initially frozen in indecision regarding the 
Westinghouse deep dive into entertainment radio, 
eventually having to buy all their music boxes from 
GE and Westinghouse over the 1922-1928 period.  It 
could have been that or possibly simply that RCA’s 
focal point was New York City, and that town was 
simply filled with Blue Eagle flags and logos.  GE 
and Westinghouse, operated by more conservative 
management, and in less metropolitan places, and, 
furthermore, were conscious of the demands of their 
stockholders, so neither offered such ads, at least in 
the radio journals of the day.  The whole idea of the 
NRA was utopian, promising that each employer 
would produce according to a sworn code of conduct 
regarding product quantity, quality, manufacturing 
methods, prices, wages, hours, and union 
membership.  A list of over 500 such codes were 
eventually drawn up, covering all the usual industrial 
categories, such as sheet-metal, castings, clothing 
manufacture, automobile assembly, and so on, to such 
esoteric trades as anti-hog-cholera serum 
manufacture, drinking-straw manufacture, corset-
assembly, and so on.  It was basically complete 
collusion among all manufacturers regarding the 
partitioning of the market so that all could get by.  
 
Henry Ford abstained , completely, but asked for, and 
got, a complete set of codes covering his automobile 
manufacturing industry.  Resulting from this, he 
painstakingly met every code in paying his 
employees, as well as sourcing his materials and 
setting his prices, but he refused to join NRA, and 
kept the unions ay bay.  The federal government tried 
to punish him by awarding to a competitor a huge 
truck contract for the military, even though Ford’s 
price was far lower than the competition, and his 
quality standards and schedules were better.  He sued, 
and won in the courts.  It was a swan song for the 
Blue Eagle.  By November 1935 there were no more 

(Continued from page 4) 

Both Weston and Sylvania posted ads with the NRA 
eagle logo during the 1933-1935 period, mainly out 
of community spirit and goodwill. 
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little utopia.  Although pleasant to visit, the place 
never saw sufficient self-contained prosperity to 
survive, and became an inexpensive sportsmen’s 
refuge for the perennial well-to-do folks of the 
Pittsburgh area. My father, working full-time in a 
steel mill in 1938, still took time to continue cutting 
lawns and tending gardens in the swankier parts of 
the Pittsburgh suburbs, as he did through the tough 
years, as a sort-of “thank you” to some of the wealthy 
folks there.  It included a visit to Arthurdale to repair 
a leaking roof, on which trip I got to tag along to help 
(pick up the roofing nails that fell to the lawn).  In 
that home is where I saw what I believed to be the 
most elegant radio I had ever imagined, a Music 
Master (later identified as a Model 460).  It was built 
into a little desk with cabriole legs and a slant-front.  
That was in 1938 or ’39, and in 1990, on a radio 
browsing trip through western Maryland and 
Morgantown, I spied the very same radio (at least I 
think it was) in a Morgantown antique mall, and 
bought it, along with an early aircraft receiver, type 
SCR-59, both of which are still in need of restoration. 

Blue Eagle logos in the radio journals, and the radio 
industry survived, primarily by the radical technical 
improvements made in electronics in the 1930-1938 
period which allowed radios to be sold for a small 
fraction of the 1920s prices, especially if the prices 
were expressed in man-hours of labor.  Other 
counter-Depression measures, such as rural 
electrification, helped the non-urban population 
through the tough times, leaving small pockets in 
many areas and large swaths of Appalachia still 
without electric power as late as the second world 
war.  Being at the northern tip of Appalachia, our 
farm in western Pennsylvania was in one of those 
small pockets, to be patched finally in 1947. 
 
 The President’s wife, Eleanor, had taken a special 
interest in the destitute conditions in the deeper parts 
of Appalachia, and arranged for special assignments 
of work details sent to the village of Arthurdale, West 
Virginia, just southeast of Morgantown.  The village 
was NRA re-made of little cottages and small stores 
and shop buildings, intended to be a self-sufficient 

(Continued from page 5) 

FOR THE RECORD: 

The February meeting of the Mid-Atlantic Antique Radio Club was held in the usual locale, Davidsonville 
Family Recreation Center, on 16 February 2020, with approximately 53 members present.  The theme of the 
meeting was the Super Show-’n’-Tell, a very popular expansion of the usual Show-’n’-Tell most every monthly 
meet.  There is an article in this issue of Radio Age covering the highlights of this popular show. The auction 
emphasized test gear as well as some nice radios.  Brian Belanger showed his work on the editing and publica-
tion of Alan Roycroft’s Real Life Drama in the Radio Service Shop in the 1930s. A fair price has been calculated for 
this book; it was announced, and over 25 copies were immediately snapped up by the members present.  

Retired General Hugh Johnson, Roosevelt’s 
creator of the NRA, and a cartoon drawn for 

the newspapers at NRA’s end, in 1935. 
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W 
E saw in the 
first part of 
this series that 

pure elements, like ger-
manium, can be alloyed 
with a very small amount 
of a doping agent like 
indium or arsenic, to form 
positive or negative ver-
sions, respectively, of the 
semiconducting version 
of germanium. Silicon is 
another important mem-
ber of this class of ele-
ments.  These, called p-
semiconductors and n-
semiconductors, form the 
bases for all the earlier 
families of transistors, the 
kinds we will find in 
many radios, amplifiers, and test equipment. The tran-
sistors were made, by various techniques, generally in 
three layers or lamina, sandwiching an n-type be-
tween two p-type layers, or a p-type between two n-
types, forming PNP and NPN transistors, respectively.  
The seams between the layers are the junctions where 
the transistor action takes place.  Those seams are 
also where the transistor is most vulnerable to over-
heating. 
 
Fig. 1 shows, schematically, how a typical NPN tran-
sistor operates.  The transistor shown in the figure has 
a forward-biased base, caused by the small battery 
connected between emitter and base, and the collector 
is reverse-biased by the main supply battery Vcc.   
Before we connect the battery VBE, that is, with the 
base connection floating free, little or no current will 
flow through the transistor from emitter to collector, 
because the base, intervening, acts like an insulator 
between them.  When battery VBE is inserted, though, 
some electrons are drawn out of the base, and they are 
instantly replaced by a rush of electrons from the 
emitter, and these electrons are attracted to the collec-
tor and thence to the main battery Vcc, via the load 
resistor. Now, if the transistor were ideal, and a per-
fect conductor,. This current would flow forever, until 
the Vcc battery gave up.  In actual practice, though, 

RESTORATION OF TRANSISTOR ELECTRONICS - PART 2 
BY ED LYON 

Part 1 of this series was published in the January 2020 issue of Radio Age.  This piece is Part 2, and expands the 
work covered in Part 1, and shows more on how transistorized circuits work, and how to go about repairs. 

only about 90 to 98 percent of the electrons entering 
the emitter from the main battery actually get to the 
collector (and find their way to the battery anode, via 
the load resistor; the other 2 to 10 percent drift 
through the base and get diverted to the VBE battery.  
The 90 to 98 percent figure is called the alpha charac-
teristic of the transistor.  The higher it is (closer to 
unity), the more efficient is the transistor, a character-
istic that is of value in power-handling applications, 
like audio power amplifiers. 
 
So now we can see which transistors are more effi-
cient than others.  The higher the alpha, (the fraction 
of the emitter current that results in collector current) 
the more efficient the transistor.  But, there’s a rub. 
Not all transistors with an alpha of, say, 0.95 are 
equally efficient, say, in a radio amplifier circuit.  
There’s a frequency factor to consider.  Some transis-
tors are slower than others to pass the electrons from 
emitter to collector, or react as promptly to the meter-
ing of this stream by the base signal current.  So we 
have to be careful not to try to use audio-amplifier 
transistors as radio-frequency amplifiers, unless they 
are rated for both.  In early transistors this was a real 
problem, but most replacement types are good up to 
relatively high frequencies, at least to the broadcast 

(Continued on page 8) 

Collector 
 

C-B Junction 
 

Base 
 

B-E Junction 
 

Emitter 
 

Figure 1. Schematic of a 
junction transistor, showing  
the charge present before 
batteries are connected. 
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 band in frequency.  Some of the power transistors are 
still rated only for audio circuits. 

 
The techniques for forming the emitter, base, and 
collector lamina were critical to how the resulting 
transistor would fare as an amplifier;  for example, a 
diffused-junction type transistor was made by taking 
a thin (perhaps 0.006 inch thick) n-type germanium 
slice and pressing two tiny dots of p-type germanium 
into it, one on each side of the n-type wafer, while it 
is being heated in a clean oven.  The dots of p-type 
alloy, thus migrate, upon melting, into the wafer of n-
germanium.  Then connecting lead-in wires to each 
dot and to the central wafer forms the NPN transistor, 
where the dots form the emitter and collector and the 
wafer is the base.  Made this way, the resulting tran-
sistor might make a good audio amplifier, but would 
not amplify radio-frequency signals, because of the 
relatively high capacitance between the elements, 
owing to their diffusion into flat semiconducting sur-
faces packed very close together. 
 
To make this simple transistor operate as an audio 
power amplifier would be simple, requiring only to 
make the connection to the collector surface and 
emitter surface relatively robust, and with the collec-
tor terminal bonded to a large copper case or tab that 
can be fastened to a heat sink.  Heat is the enemy of 
transistors, because they move electrons  either by 
injecting electrons from a power supply or battery or 
by heating the transistor elements, both methods re-
leasing large populations of electrons which move 
through the junctions between p- and n- materials and 
cause further heat due to the resistance of the junc-
tion.  This runaway heat problem is a persistent prob-
lem in the design stage, and should not occur in use 
and repair of transistor circuits unless heat sinks are 
not able to function (perhaps due to accumulated dirt, 
corrosion, or air-blockage by other components, or by 
simply too high an ambient temperature.  The failure 

mode is either a break in the internal connection or 
melting or burning of the transistor elements.  Of 
course, it is also necessary to use the right value bias-
ing resistors for the transistor at hand, especially im-
portant if you are replacing a nondescript foreign tran-
sistor with a hoped-to-be-similar replacement.  If in 
doubt, use higher-ohmage resistors and measure the 
bias values, checking them against the new transistor’s 
published values. 
 
The applied voltages to a transistor are also sources of 
failure.  Too high an applied voltage can cause a local 
high-current burst at a junction and create a localized 
runaway which can destroy the transistor before the 
heat sink can carry away the sudden burst of heat.  
This could happen if a person accidentally shorts two 
printed-circuit traces together with a too-fat measure-
ment probe.  Generally, the most delicate junction in 
this respect is that between base-and-collector , and so 
this particular junction is usually cited in the transis-
tor’s data sheet as to maximum breakdown voltage.  
To prevent such damage when making measurements 
in transistor radios, a good practice is to make the me-
ter or ;scope probe connections while the circuit is 
shut down, with no voltages applied.  To make the 
needed voltmeter connections, then, one has to use 
miniature probe-hook test leads while the circuit is 
shut down, check the connections carefully, and then 
power up as needed to make the reading, shutting 
down again to disconnect the probe-hook leads.  (See 
the illustration of the use of these hooks in Part 3.) 
 
The voltage and current levels to be expected in tran-
sistor circuits is extremely variable, depending on 
which “generation” of transistor is involved, and the 
intended power level of the particular transistor stage 
under consideration.  As in the ratings for vacuum 
tubes, most transistors are rated in their data sheets in 
two lists, one for the maximum safe levels of voltage, 
current, power (and temperature), and the typical oper-
ating values.  Maximum ratings in the various transis-
tor manufacturers’ data sheets are: 
 
VCE0 (maximum allowable voltage from collector to 
emitter) 
VCB0 (maximum allowable voltage from collector to 
base) 
VEB0 (maximum allowable voltage from emitter to 
base) 
IC (maximum continuous collector current) 
PD (maximum power dissipation, entire transistor) 
Thermal limits may also be listed. 
 

Figure 2.  A very practi-
cal way to get the right 

bias on the base and col-
lector is shown here. R1 
and R2 form a voltage 

divider. It works for both  
PNP and NPN transistors 



Radio Age  March 2020         RadioActivity-2020-June 4-6         page 9 

These maximum listings are usually 
augmented by “typical” operating pa-
rameters, which are quite valuable in 
finding replacement transistors. Re-
placements can become absolutely nec-
essary in the (likely) event that the 
original transistor in a radio or amplifier 
circuit was unmarked, was foreign-
made, or marked with unfamiliar labels 
and markings. Or is a type no longer 
available.   Most such typical operating 
parameters are : 
“Small-signal” characteristics (the tran-
sistor is an amplifier, or oscillator, for 
example): Small-signal means the sig-
nal levels expected are of much lower 
voltage than the bias levels at the termi-
nal in question.   
At the other end of the scale are “large-
signal” characteristics, applicable in the 
case of power transistors and switching 
transistors, where the signal is at least 
the same voltage swing as the bias. 
Current gain-bandwidth product, at listed “typical”  
Ic, VCE, and frequency, in MHz; 
Output capacitance, at some  listed operating fre-
quency, usually in pF; 
Current gain, at a listed IC, VCE, and frequency, usu-
ally in decibels (dB); 
 
The current gain-bandwidth-product or frequency-
gain product is exactly what it seems: the product of 
curent gain and operating bandwidth or operating 
frequency. 
If the listed transistor is intended primarily for pulse 
or switching purposes, the “on” condition and the 
“off” condition  are usually listed separately, giving 
you guidance as to how much switching currents are 
safe, and at what applied and resulting voltages.  This 
is helpful in the event the transistor in question is part 
of a switching power supply (operating sort of like 
the older auto-radio vibrator). 
 
This brings me to suggest that in the repair of transis-
tor circuits of any significant age, the likelihood is 
high that you will have to substitute new transistors 
for some of the old types, no longer available.  Al-
ways try for close substitutions, that is, new stock 
with similar characteristics as are listed for the old 
one.  That will be quite easy in the case of old minia-
ture radios, novelty sets, and the like, but is far more 
important in high-end transistor sets like the Zenith 

(Continued from page 8) 

T-O and the valuable very early sets, like the old 
Sony, Zenith, Raytheon, and Regency models.  
 
To keep on hand a supply of various-valued transis-
tors, I ordered and received a nice assortment of tran-
sistors for replacement purposes, the lot consisting of 
35 each of 24 different transistor types, about half 
being PNP and half NPN, all low-power (half-watt 
dissipation), and about half germanium and half sili-
con in construction.   The assortment came in a nice 
compartmented plastic box, already sorted as to type 
in the 24 compartments.  The whole lot cost about 15 
dollars, making it a very inexpensive investment for 
repairs.  Already three of these transistors have been 
put to use in repairing an oscilloscope purchased at 
the MAARC RadioWinterFest at NEM in January, 
2020.   In past flea market forays at MAARC events, 
assortments of power transistors have been secured, 
and they have been sorted out by searches in transis-
tor cross-reference booklets (such as GE, Sylvania, 
and Motorola published at one time. 
 
Fig. 3, above, shows how transistors, just like triode 
tubes, can be operated as amplifiers with any one of 
the three terminals grounded. With the emitter 
grounded, it acts like a triode tube with the cathode 
grounded; with the base grounded, it behaves like a 
triode tube hooked up as a grounded-grid stage, often 
seen in UHF amplifiers in TV front-ends;  finally, 

(Continued on page 10) 

Figure 3. Transistors can work as amplifiers with any of the 
three terminals “grounded”, insofar as signals  are concerned
(bypassed to ground).  This chart shows the resulting gains and 
impedances for the three cases. 
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with the collector grounded, it acts like a triode tube 
with the plate grounded (for signals), which we call a 
cathode follower.  Transistorized people call them 
emitter followers or a Darlington circuit.  As in tube 
technology, the impetus to use one or the other is in 
the desired impedance we need to have either at the 
input or output, or both.  We see, then, that the circuit 
back at Fig. 2, is a grounded emitter circuit.  As in 
tube circuits of triode voltage amplifiers we often do 
not ground the cathode but leave it unbypassed or 
only part of the cathode bias resistor is bypassed to 
ground.  We do this so as to get some amount of 
negative feedback.  We do exactly that in transistor 
circuits, as well , as shown in Fig. 4, a practical am-
plifier. 
 
In moving from tube-type to transistorized radios, 
many manufacturers broke the  technology separation 
by producing “hybrid” radios, mainly for automo-
biles, in which the main part of the radio was oper-
ated with the then-new12-volt tubes (which operated 
at 12-volt B+ levels), but switched to transistorized 
power audio amplifiers.  As` a result, some very reli-
able power germanium transistors were early to ap-
pear in radio.  RCA produced a series, including the 
SK3014, also available as a matched pair called 
SK3015, intended for class B push-pull service, able 
to dissipate  over 100 watts, and produce over 55 
watts of audio.  With the (necessary) aluminum heat 
sink to dissipate the heat produced,   the heat sink and 
output transistors were mounted outside the radio so 
as not to overheat the radio. 
 
In time, the car radios became fully transistorized, 
and used silicon transistors that could take higher 
temperatures, for a given power output level.  Most 
of the major transistor manufacturers gladly produced 
cross-reference tables and booklets to encourage the 
purchase of their products to replace both their own 
transistors and those of other manufacturers. In the 
case of the RCA push-pull matched pair (SK3015) 
noted above, General Electric, for example, called 
that same pair type GE-13MP.  Without such cross-
reference tables, most of which are out of print, but 
available in many sites on the web, the transistor 
type-listings are a bewildering confusion of numbers 
and letters, with very little order or logic.   
 
Actually, logic in the sorting of the early transistor 
industry was attempted, with the formation of JEDEC 
(Joint Electron Device Engineering Council), which 
had sprung out of the slightly narrower-scoped 

(Continued from page 9) 

JETEC (Joint Electron Tube Engineering Council).  
This former group had the awful job of organizing 
the vacuum tube proliferation that emerged in the 
conversion of television to an affordable consumer 
product.  JETEC had been organized by EIA 
(Electronic Industries Association) and NEMA 
(National Electrical Manufacturing Association) in 
1944, when peacetime electronics manufacturing 
could be seen in the near horizon.  JEDEC estab-
lished the 1NXXX and 2NXXX numbering system 
for solid-state diodes and early transistors, respec-
tively,  with blocks of the XXX numbers assigned to 
the various manufacturers.developers.  This quickly 
failed owing to the numbers of types of both diodes 
and transistors quickly outnumbering the assigned 
block sizes.  So JEDEC has made broader alpha-
numeric block assignments, and reassignments, re-
peatedly, until now we have to rely on manufacturers 
explaining which JEDEC type most nearly is re-
placed by their type, which may or may not be an-
other JEDEC label.  
 
Part 3 will appear in the May 2020 issue of Radio 
Age. 
 
 
 
 

Figure 4. Practical transistor amplifier stage, 
grounded emitter, NPN type. The output is shown 
with an imaginary capacitance, representing the  

input of another stage or a load. 
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B ack issues of Tube Collector. 

Tube Collectors Association 
has  been recognized as the 

center of expertise on vacuum tube 
collecting since it was formed in 1999.  
Its bi-monthly publication, Tube Col-
lector, is well known for its excellent 
articles on vacuum tube history and 

specifications.  Unfortunately, the Association 
ceased operations at the end of 2019.  Back issues of 
Tube Collector have been donated to the National 
Capital Radio and Television Museum with the un-
derstanding that the Museum would make them 
available for purchase.  The Museum is pleased to 
announce that sets of back issues for the years 2003, 
2010, and 2012 through 2019 are available for pur-
chase (six issues per year) for the low price of $15 
per year, postpaid in the United States.  For orders 
from outside the USA, please specify the country 
and we will quote a price including shipping.  Quan-
tities are limited, so order now before supplies run 
out. Send a check payable to NCRTV Museum to: 

NCRTV Museum 

PO Box 1809 

Bowie, MD 20717 

If you prefer paying by Paypal, contact Brian 
Belanger (Bbelanger@NCRTV.org) and he will e-
mailyou a Paypal invoice. 

B ig Loudspeakers 

While examining a number of transistor 
radios recently, I was reminded of some-

thing the late Paul Farmer siad, in regard to many of 
the early miniaturized transistor radios, mainly from 
Japan.  He said that they were quite sensitive and 
easy to use, but they never sounded as good as the 
older Zeniths or General Electric transistor sets, 
which were housed in cabinets and cases that were 
far too large for the small “chassis” or PCB that 
housed all the electronics.  He also noted that those 

companies kept on making oversized cabinetry for 
their miniature radios, so it wasn’t a case of using up 
older oversize cabinets for newer miniature innards for 
economy reasons. 

 

No, it was on purpose.  GE and Zenith were conscious 
of the way those tiny loudspeakers (about 2.75 inches 
diameter, maximum) sounded, and opted for the better 
bass response of much larger speakers.  Paul was 
right.  Most transistor radio collectors chide Zenith 
and GE for sticking with tube-radio-sized cabinetry, 
but I believe they did it to get better sound quality.  
Last week I dragged one of my GE Superadios down 
from the shelf, dusted it off, slipped in six (count ‘em, 
SIX) D-cells, and turned the set on.  The tuning dial 
was still set at WTOP-FM at 105.9 MHz, and it made 
the WTOP announcers darned near understandable. 
Running the dial down to 90.9 brought in some Mo-
zart “Nachtmusik” that sounded like it came out of a 
big Scott All-Wave 15.  Of course the designers of the 
GE Superadio did it right.  They use two speakers, a 
nice 6-inch all-range, plus a 3-inch tweeter.  Inside 
there are four IF stages in the FM lineup plus a ce-
ramic fliter, to stop off intrusion by other stations’ 
sidebands. Others who tried the same electronics, like 
Radio Shack and Grundig, persisted in using 3-inch 
speakers, and their radios sound like tin horns. 

The really unusual thing about the GE Superadio is 

(Continued on page 14) 

Tidbits 

The GE Superadio III, from about 1984. 
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T 
HIS year’s  Super 
Show-N-Tell had 20 
entries. In an effort to 

keep the meeting presenta-
tions from getting too long, 
we have been limiting presen-
tations at the regular meetings 
to 20-to-30 minutes.  Thus, to 
accommodate all 20 show-n-
tell exhibitors in the space of 
even an hour we had to limit 
the presentations to 3 minutes 
or less. The first two took 5 
minutes each so we had to 
step up our game and hurry 
things along.  Here is a brief 
review of the entries: 
 
George Lemaster demon-
strated audio on a beam of 
light. He had a complex set-up including a tri-
fold board explaining his demo. The WOW fac-
tor here was that the light source was a plain 
incandescent bulb, although very small.  Seat-
of-the-pants thought would say that the bulb 
couldn’t follow the voice signal waveform, but 
it did – to a certain extent.  Hi-Fi it was not. 
 
Henry Lee III displayed his Russian portable 
radio, a genuine USSR type of set, fairly rare in 
USA. 
 
Hillar Ives talked about his family experience 
escaping Estonia during WW2, and showed the 
first radio he had upon coming to America. He 
explained adding a loop-stick antenna to get 
better reception. 
 
Ed Lyon brought in a M-209 converter explain-
ing it was a “mini” Enigma device. This was a 
WW2 encryption device that was made to oper-
ate at the front, and possessed fairly good secu-
rity for tactical information – info that would be 
irrelevant after several hours at the most.  A 
member present said he had three of these de-

vices, not just one, and they are of different de-
signs, so there! 
 
Domi Sanchez had a Nipper dog sitting on a 
plaque. He found it at a yard sale and it had been 
presented to someone by RCA for excellent per-
formance. 
 
Dave Rossetti brought in two tubes (much appre-
ciated based on the limited table space avail-
able), a VT-128 acorn and a 1N21. The latter was 
illustrated and described in the January Radio 
Age article on transistors. 
 
John Begg displayed two radios – a damaged 
Setchell Carlson cabinet that belonged to a FM 
radio, explaining he found another good AM ra-
dio and cabinet to switch them out. The other 
item was a Zenith 8H034 he purchased at the 
estate sale in Bethseda. 
 
Geoff Shearer passed around a shouldered 
50L6tube and showed an art deco Stewart War-
ner Model 91-51WT. 

(Continued on page 13) 

FEBRUARY 2020 MEETING: SUPER SHOW-’N’-TELL 
BY GEOFF SHEARER 

Geoff Shearer’s  beautiful Stewart-Warner 91-51-WT Art Deco receiver 
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Tim Rulon displayed his Harko 301 de-soldering 
iron and recommended everyone should have 
one. 
 
Bob Schmitz displayed his General Television 
piano radio, how he came to find it on Facebook 
market for $20, and his restoration of said radio. 
 
Dave Snellman, our faithful auction assistant, 
brought in a Sony aeronautical-band radio. One 
of the designs in the radio is a sliding tuner that 
can indent for pre-sets. 
 
Vic Curtis brought in a lovely Edison Bell cathe-
dral that was originally designed for 110 volts 
DC and had been modified to operate on AC. 
 
Brian Belanger didn’t leave his seat to show his 
Emerson banner that had been set-up previously. 
Although he wouldn’t include it in the follow-on 
auction, he gets the award for “Brevity in Pres-
entation”. 

 
Walt Barczak was proud of his cabinet restora-
tion on an Atwater Kent 20. He had purchased it 
at the January auction for $1. It was painted all 
grey and he managed to restore it to its original 
beauty. 
 
Joe Colick talked about an extremely rare 1957 tran-

sistor car radio that could be installed in the glove 
box. 
 
Eric Stenberg displayed a “homebrew” Zenith 
“Cube” cabinet. He showed the nice dovetailing and 
meticulous drilling and detail to the speaker holes on 
the top of the cabinet. 
 
Randy Warren brought a NEW tube tester designed 
exclusively for high-end vacuum tubes like the 6L6, 
2A3s, etc. 
 
John Stapko showed a generator regulator that looked 
like military issue.  In explaining its main features it 
appears the regulator is very much like the automo-
tive types that were needed when we used 6-volt bat-
teries and d-c generators in cars 
 
Bruce Pellicot brought in a jar with a mud-dauber 
wasp’s nest inside. He also brought the picture he 
took of the nest attached to his radio chassis. He con-
cluded from this that the radio must have spent some 
time in a garage, barn, or shed, but not in the living 
quarters of a household. 
 
Thanks to all who participated. 

Vic Curtis’s carefully-restored Edison-Bell cathe-
dral set, slightly modified to allow operation on 
120-V a-c, rather than the original 110V d-c, as was 
used in some big cities. 

Bob Schmitz’s GT&R piano radio, restored. 
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that it does not have the standard miniaturized analog 
components inside, but integrated circuit modules 
plus all the analog tuning elements needed to control 
bandwidth and tuning.  The really unusual thing 
about it is its price.  You can get various models 
(from the earliest, made in 1978 to the latest, from 
2008, for less than $65.  The several GE Superadio 
websites detail all the features, as well as the prob-
lem and specific models  to avoid, since it appears 
that some experimental features were tried, such as 
varactor tuning, and insufficient attenuation of bass 
signals getting to the tweeter, making the sound far 
too bright.  But alongside any of the portable transis-
tor sets of the 1960s through1980s the GE Superadio 
beats all of them, and even out-performs the Zenith 
T-O in sound quality.  Of course, it covers only the 
AM band and monophonic FM, and was made for 
portable high-quality sound.  My Type 3 Superadio 
also has a switch to enable ±10-kHz-wide response 
in AM, for those rare cases of finding an isolated AM 
station with good music.  I make my own such 
broadcast here inside our home, so I use that feature. 

After his retirement from steelmaking my father al-
ways watched the Pittsburgh Pirates’ baseball games 
on TV but he shut the sound off and used an old 
RCA console radio (push-pull 6V6 output) tuned to 
the radio play-by-play station to augment the TV pic-
ture.  He claimed nothing short of a big console or 
cathedral radio could make a baseball game broad-
cast sound right. Those who watch/listen to baseball 
games on I-Phones just miss the boat, altogether. 

 

T om Hayes’ Radio 

Tom called and reported via e-mail that he 
has finally come to closure on his very 

strange Air King Model 1400 radio.  Remember that 
this was a set that is listed in Nostalgia Air as a fairly 
recent set, post-war, and the schematic there calmly 
shows it with 7 or 8 ballast tubes, all wired in series.  
Some time ago, John Bayusik wrote to suggest that 
Tom’s radio might be derived from the Model 725, 
from back in 1937-38.  Here are some pics of Tom’s 
1400, obviously an Air King post-war effort to re-use 

 
unsold pre-war sets for sale in Europe after the war, 
where radios were in demand, and power line char-
acteristics were quite variable. 

 
Watch  for the May 2020 issue of Radio Age 
which will have the third part of the transis-
tor radio/amplifier restoration piece, and a 

useful note from Eric Stenberg on how to re-
build the bias cell mounting device in that 

late 1930s radio, with some notes on alterna-
tive fixes with slightly less historicity. 

(Above) Tom Hayes’ Air King Model 1400, after 
Tom’s TLC treatment. (Below: That  extra chassis  

(back of speaker) with its 6 ballast sockets. 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: jfradio@aol.com; or 
web: www.jfradiorepair.com 
 
For Sale: 
 Photocopies of DOD publication 
on tube tester Models I-177, I-
177A, I-177B, and socket adapter 
MX-949/U (the external plug-in 
unit for testing transmitting and 
other tubes with sockets not in the 
I-177). 20-page 8.5 x 11 document 
contains instructions for these tube 
testers and the adapter, schematic 
and other info, and test data for 
many more tubes than are listed in 
the small book in the lid. $8 
postpaid in U.S.A. All proceeds 
benefit the Museum. Check 
payable to NCRTV Museum--mail 
to NCRTV Museum, PO Box 1809, 
Bowie, MD 20717. Or, order at 
ncrtv.org and pay via Pay Pal. 
 
 

Wanted: 
Geiger Counter aficionados – I 
would like to correspond w/ 
members interested in 40’s to 50's 
vintage Geiger Counters. I’ve 
managed to repair a couple of ‘em, 
including one made by HEATH, and 
would be pleased to discuss the trials 
and tribulations encountered. Please 
e-mail, snail-mail or telephone! 
 
Stephen Imms  
6035 E. Pine Crest Ct, Cornville, AZ 
86325; 928 852 0881; Email 
steveimms@cableone.net 

 Classified 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. 
No phone-in ads, please, but email is welcomed. 

WANTED: 
Wanted: Audio magazine January 
1987, any condition. Cash paid. 
 Thanks -- 
John Okolowicz, (215) 542-1597, 
john@grillecloth.com.  
 
For Sale: Manufactured vintage 
radio furniture combinations: 
breakfront, chairside, revolving 
drum table, lamp. Home furnish-
ing investments you and your  
spouse will be proud of. Gerald 
Schneider, 3101 Blueford Road, 
Kensington, MD 20985-2726, 
Phone:(301) 929-8593. 
 
Wanted:  Information on coils 
found at a swap meet.  What radio 
did this set of 4-band, front-end 
coils come from?    Antenna, RF, 
and Oscillator coils marked 8F80, 
8F81, and 8F82 respectively. See 
attached photo. .  I've had no luck 
searching Beitman's and Rider's 
manuals. Mike  
Bittner, W6MAB; mmab@cox.net 
 
 

Sale: 
I have been making solid state bal-
lasts for the past 8 months now. Built 
on a glass epoxy circuit board and 
built into a JFD ventilated metal bal-
last housing. Pilot light(s) protected 
from in-rush current with Zener Di-
odes. Have versions available for 
common 4, 5 and 6 tube circuits. See 
basic write up on my web site page: 
www.oldradioparts.com 
Click on Radio Parts then click on 
ballast tubes.  Gary Schneider 
[e-mailto:gbsptop@aol.com] 
 
 
Wanted:  Any info on Hickok TS 
or Stark Teaching Systems (TS) 
Model 435 Low Voltage Power 
Supply.  Thanks. 
M a r v i n  M o s s 
<mmoss@mindspring.com> 
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MAARC Your Calendar! 
 

Sun., Mar. 15 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions.  Tailgating at 10:30, 
meeting at 1:00 pm. Display table: Belmont radios, 
Presentation: TBD 

 

Sun., Apr. 19 MAARC meeting at Sully Station Community Center, VA. 
Map on p. 15; Tailgating 11:30, meeting 1:00 pm; Display 
Table: Bakelite post-WW2 table model, with SW band, 
Presentation:  The Ampex Tape Recorder Story, by Steve 
Riley. 

Sun. May 17 MAARC meeting at Sully Station Community Center, VA. 
Map on p. 15; Tailgating 11:30, meeting 1:00 pm; Display 
Table: H H. Scott Hi-Fi Gear, Presentation:  Bureau of 
Standards role in early Radio, by Brian Belanger. 

Thu-Sat, June 4-6 RadioActivity-2020 at the Sheraton College Park North, SW 
corner of Powder Mill Rd (Rte 212) and I-95. See blue 
centerfold in this issue of Radio Age. Theme is Centennial of 
entertainment broadcasting and the Westinghouse/KDKA 
connection.  
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