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HUGO GERNSBACK AND RADIO 
BY ED LYON 

Hugo Gernsback (originally Gernsbacher) was well known for the many magazines he published, especially in 
the radio science, on perhaps, radio art. He published almost as much fiction as fact, it seems, when you add up 
all the magazines he published. Radio was his main theme, but he has been recognized by science fiction aficio-
nados as the "Father" of science fiction. They award an annual "Hugo" prize for the best science fiction, 
named after Gernsback. 

BORN in August 1884 in Boevange, Luxembourg, 
Hugo Gernsback was an avid science student, 

attended technical high school in his native country, 
and started at Technische Universitiit in Bingen, 
Germany. He tinkered in electrical things, and by the 
time he was 19 years of age, he had patented a 
compressed brick-like form of carbon-zinc dry cell 
(not too unlike Eveready's "Mini-Max" or "Layerbilt" 
batteries of the WW2 era) and emigrated to the US, 
hoping he would strike it rich by exploiting his 
invention. 

When he got here, he got a job in a battery 
manufacturing plant in New Jersey, and soon realized 
that there weren't many uses for dry-cell batteries, 
mainly because of the scarcity of wireless parts here. 
In those times, e.g., 1905-07, the DeForest audion had 
not yet taken hold, and wireless experimentation 
involved induction coils, rotary generators, and 
detectors that barely worked, and most wireless 
components were mechanical devices. In Europe, 
anybody with some mechanical skills could build and 
sell little components to make up wireless sets, so 
Gemsback opened a business on Fulton Street in New 
York, called The Electro Importing Company (often 

abbreviated E.I. Company or Telimco), and began 
importing cheap radio components for resale. 

But Gernsback's problem was that nobody bought 
anything from Electro Importing, mainly because 
nobody knew about the place, and didn't know how 
to use the components that were for sale there. 
Gernsback needed a gimmick and exposure, so he 
assembled some of the components into a very 
primitive transmitter and receiver combination, and 
took out an ad in Scientific American (December 
1905 issue) for his "Telimco" wireless set. Through 
some fast talk, Gernsback got Macy's to sell the 
Telimco units, and sales were brisk, at only $7.50 per 
unit. By 1907, Gernsback had assembled a sort of 
catalog of all his wireless components and sets, and 
had written instructions for how to build and use 
them plus fictional stories about lads who built and 
used the wireless sets advertised. He put it all 
together in April 1908, in a 32-page pamphlet he 
called Modern Electrics, and then began updating it 
periodically, so that it became one of the first radio 
magazines. 

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

Club in June 1994. Prior to that date, the MAARC Newsletter and 
Radio Age were separate publications. 

Subscription to Radio Age begins with the next available issue 
after the membership application and dues are received. Dues 
are $20 per year in the US, $30 in Canada, and $45 elsewhere, 
all payable in US dollars. Two-year, three-year, and life 
memberships are available; contact the Membership Chair (see 
column at left). All checks are payable to MAARC and, for new 
members, must accompany the membership application, which 
is available from the Membership Chair or the MAARC website 
(www.maarc.org). If you change your mailing address, email, or 
phone number, please notify the Membership Chair immediately 
so corrections can be made to Radio Ages' mailing list. The Post 
Office will not forward your newsletters. 

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

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC 
format via email 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 1.1 miles to the 
Rec. Center on your left. 

Map — Davidsonville Family 
Recreation Center ( not to scale) 
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(Continued from page I) 
Modern Electrics lasted until about mid- 1913, when 
Gernsback changed its name to The Electrical 
Experimenter, and he simultaneously changed the 
publishing house name from Modern Electrics 
Publishing Company to Experimenter Publishing 
Company. Modern Electrics had gradually changed 
from a blatant catalog for Gernsback's Electro 
Importing Co. hardware to a real radio magazine, 
aimed at the radio amateur and enthusiast, but rich in 
fiction stories. In 1909, he organized the Wireless 
Association of America, sort of a forerunner of the 
ARRL, to try to organize the hams and keep them 
from adverse legislation. 

In those early days, anybody could be an amateur with 
made-up call letters, and until they were organized 
and civilized, amateur operators caused significant 
chaos in the airwaves by horning in on any signals 
they could receive. Gernsback could foresee that 
these amateurs would get themselves legislated out of 
existence, as nuisances, so he tried to lecture them 
about being respectful of other users of the ether in his 
Modern Electrics editorials (February 1912, 
especially). Prior to the 1912 laws, he even suggested 
that Congress put the hams into the frequency 
spectrum characterized by "200 meters and down," 
referring, of course, to the wavelengths they could 
legally use. No other service saw any use for these 
higher frequencies. In 1915, he organized another ham 
club, The Radio League of America, which sought to 
align the hams on the side of the military (Navy) to 
further protect their rights in the event we got dragged 
into the Great War, and to get the Navy to stop 
lobbying against the hams. Membership included a 
pledge to assist the Navy in any way possible, in the 
event of a national emergency. 

But the feature of Modern Electrics that had set the 
magazine apart was Gernsback's (and other paid 
authors') fiction story-telling, mostly about the future, 
and about fantastic electrical machines — the first 
science-fiction stories to appear in periodicals. 
Gernsback invented a word to describe this genre of 
stories, "scientifiction," which later became "science-
fiction." It really caught on in about 1910 or 1911, 
when, needing some filler material, Gernsback wrote 
a fictional story about a fellow living in the 27th 
century, named 124C41+. The story exercised 
Gernsback's wildest futuristic technology dreams, but 
seemed to stop in mid-air, so he continued it in the 
next issue, and then continued the series for a full 
year, later publishing the whole series as a book. 

eeeElectrical - J13.1" lea reeElectrical 
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Figure 1. Four issues of Electrical Experimenter, 
all featuring huge wheeled war machines, a fa-
vorite subject of Gemsback's in 1914-1919. 

Electrical Experimenter started out emphasizing all 
the various experiments that the "average" wireless/ 
electric enthusiast might want to work in his basement 
or garage shop. The science fiction stories kept on 
coming along, and many of these involved unusual 
theories of gravity, interstellar travel, time reversal, 
and the usual subjects of science fiction, but 
Gernsback always tried to select stories that had a hint 
of plausibility to them. The subject matter went far 
afield from electrical experimentation, especially 
during the First World War, when he published many 
stories of fantastic weapons of war, many of which 

(Continued on page 4) 
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(Continued from page 3) 
featured huge wheels and wheeled devices. Fig. 1 
shows a few of the covers of the magazine from this 
period. A psychoanalyst might have read much into 
Gernsback's penchant for huge wheeled weapons. 
His magazine covers were very colorful and always 
sported some feature of an article within, making 
news-stand sales quite brisk. 

By 1920, the drift of subject matter to cover many 
sciences other than radio and electrics suggested 

Figure 2. An early issue of Science and Invention 
with the subtitle " Formerly Electrical Experi-
menter." The rather ordinary cover article on X-
rays is made surreal by the cover artwork. 

another name change, so after that date, the magazine 
was called Science and Invention, with a subtitle: 
"Formerly Electrical Experimenter." Fig. 2 shows 
one such example magazine. The cover story is about 
ordinary X-rays and how they are produced in high-
voltage tungsten-target tubes, but the cover artwork 
suggests a machine that enables one to become 
invisible. This tendency to stretch the subject matter 
to cover the barely possible or impossible was the 

order of the day for Science and Invention. After a 
few issues, the subtitle was dropped, and a new one 
was added, "In Pictures," indicating an emphasis on 
short articles and an increase in the number of 
pictures. Each issue boasted that there were many 
radio articles within, sometimes as many as 40 pages 
being devoted to radio. This period, of course, was 
the early 1920s, the beginning of the "golden age" of 
radio. 
But, just before Science and Invention got underway, 
Gernsback realized that the end of the First World War 
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Figure 3. The first non-complimentary issue of 
Radio Amateur News, which, in two more months, 
would become Radio News, Gernsback's (and ra-
dio's) most popular magazine. 

would bring about a release of restrictions on amateur 
radio, and in June 1919 he came out with a magazine 
called Radio Amateur News, a typical copy shown 
here as Fig. 3. This journal had articles on "how to 
build it" and news of radio amateur activities, and was 
probably aimed at competition with the ARRL's QST, 
which had been available to amateurs since 1915. The 
first issue was sent, free, to enthusiasts to garner 
interest, and before long Gemsback had a good 
following, and ordered a second printing of that issue, 
bringing the total to 20,000 copies. His second issue 

(Continued on page 5) 
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(Continued from page 4) 
came out as the August issue (the one pictured in Fig. 
3.), and was printed initially in a quantity of 20,000, 
but became scarce. For the more general radio 
enthusiast, Gernsback changed the magazine title to 
reduce the emphasis on "amateur", and by October, 
the magazine name was simply Radio News. This 
was the "early" Radio News, a rather large journal, not 

Figure 4. A typical issue of Radio News from the 
early 1920s. Gernsback chose cartoons for cover 
art during this period. 

Edited by H.GERNSBAC 

-LOCAL INTERFERENCE .. 

the thinner magazine we became familiar with after 
the Depression, but more about that period a bit later 

in this article. Fig. 4 shows a typical cover of Radio 
News, Gernsback's biggest magazine success. It was 
aimed at the experimenter and do-it-yourself radio 
enthusiast, but also covered what was going on in 
foreign countries, and with the future of radio. Radio 
News had competition, too, but much of it was short-
lived. Radio Broadcast was probably the most 
successful of the competitors, lasting through the 
1920s, and it was a slicker magazine, offering articles 
by more well-known authors. On the west coast, 
Radio magazine was the main competition. 

But Gernsback had a problem. He was very tight with 
money, and paid his writers the lowest possible price 
per column-inch, and practically nothing for 
illustrations, complaining to them that the pictures 
cost him plenty to print. As a result, some of the more 
famous radio engineers would not write for his 
magazines. Nonetheless some famous names (like 
deForest) did, and they were rewarded by having their 
work read by nearly every radioman in the country, 
because Radio News had a huge circulation, some 
issues claiming "over 350,000 printed." Gernsback 
had a brother, Sidney, who was listed as the finance 
officer of the publishing/parts/kits empire, and who 
arranged the publication of more technically-oriented 
articles into pamphlets and books. Sidney produced 
many of these booklets and handbooks, most based on 
past articles in Radio News, and he and Hugo 
produced several handbooks per year in which articles 
on a given subject were reworked, expanded, and 
supplemented by new material on the subject. One 
such is shown here as Fig. 5, dealing with the then-
new superheterodyne radio circuit. These booklets 
were heavily advertised in Radio News, and were 
published by Experimenter Publishing (sometimes 
called E.I Publishing, the name of Gernsback's 
original parts/kits company), and marketed by another 
Gernsback outfit, The Consrad. Company. A typical 

(Continued on page 6) 

FOR THE RECORD 

The December meeting of the Mid-Atlantic Antique Radio 
Club was held at the festively decorated Sully Station, VA, 
on 16 December, with about 42 members present. The mean 
weather hampering easy travel up north did not reach down 
to that part of the region, so attendance was good. Paul Bern-
hardt (right) gave a well-received presentation, and the 
Show-n-Tell session was jam-packed with curiosities.. Col. 
Belanger then conducted a rather large auction., Domi San-
chez reported a November net take by the club of $56; War-
ren Sprague (who chipped ice and made it from PA) reported 
capacitor sales of $54 that month. 
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(Continued from page 5) 
such ad is shown in Fig. 6. These 
booklets were made available to 
mail-order Radio News 
subscribers at discount, and were 
available at news stands at list 
prices. While many of these 
booklets were directed toward 
radio experimenters and 
repairmen, some appealed to the 
broadcast and shortwave listeners, 
especially the Radio Listeners 
Guide and Callbook, started in 
about 1924 or 1925, and, of 
course, advertised in Radio News. 
In a typical 1926 issue of Radio 
News, in fact, over 7 full pages 
were devoted to ads for Gernsback 
publications. 

Radio News, with the Gernsbacks 
at the helm, grew in popularity 
throughout the 1920s. It was 
always advertised as being 
"Radio's Greatest Magazine," and 
for a while in the latter 1920s, its 
cover boasted that more than 
350,000 copies were sold. The 
magazine was sold through 
subscription throughout the 
world, and was on news stands in 
every major city in North 
America, and in most capital 
cities of Europe and Asia. During 
Hugo Gernsback's Radio News 
tenure, he started up a radio 
station, WRNY, in New York 
(first licensed at 1160 lcHz in 
1924). He delivered editorials in 
each issue of the magazine, and 
offered short talks on the same 
subjects on WRNY, usually on 
Monday evenings at 9 pm. The 
station was used for regular 
scheduled broadcasts, and a 
glance at the program listings 
shows that many classical music 
programs were broadcast; but 
Gernsback engineered several 
novel broadcast stunts on WRNY, 
as well. One was a broadcast of 
music played by a studio 
orchestra synchronized with that 

h,pr-rim 

Figure 5. One of the many Radio News 
supplemental booklets made available 
to subscribers at discount, and at 
news stands at list price. 
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son) ON ALI, NEWSSTANDS 
Figure 6. To keep the subscribers on 
their toes, Gernsback called his pub-
lishing company by several names, like 
E.I. Co., and The Consrad Co. 

of a pipe organ in a church 
some four miles distant. The 
July 1926 issue of Radio News 
covered the technical efforts 
involved in a three-page article 
on the technical challenges 
encountered in the 
synchronization of the 
musicians. Gernsback gave 
regularly scheduled lectures on 
his station, mostly about 
scientific and pseudo-scientific 
subjects, always in layman's 
terms, and always trying to 
make the activities he 
described seem plausible. He 
talked of space travel, anti-
gravity, time travel, and 
futuristic radio and television. 
By the late 1920s, WRNY had 
moved to 970, then 910, and 
finally 1010 kHz, and was 
located in New Jersey. 

The publishing business of the 
Gernsbacks ran in an 
interesting fashion. Each 
month's sales from news stands 
had to be collected promptly to 
pay for that past month's 
publication costs; there was no 
floating pool of money to act 
as a reservoir for paying 
printing and mailing costs, and 
absorbing news-stand receipts. 
Timing was everything, and the 
pre-payment of large sums for 
writers was not in the picture at 
all. What was paid them came 
out of monthly receipts after 
publication costs were taken 
out. Advertising paid a great 
deal of the salary and writing 
expenses, of course, and during 
the 1920s, the number of 
potential advertisers grew 
rapidly from a few to over 
25,000 radio components 
dealers, and then declined 
steadily to fewer than 2500 by 
1928, as claimed by Hugo, 
himself, in a 1928 editorial in 
Radio News. This thinning-out 

(Continued on page 7) 
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(Continued from page 6) 
of the available radio merchants prompted a change 
in policy regarding the "purity" of technical articles. 
Until about mid- 1926, manufacturers' names were 
not used in describing new or unusual circuits and 
devices, but were available to those who wrote in 
about the devices, usually identified by a code 
number. Fig. 7 shows a typical radio squib in an 

CRYSTAL SET 
The "Talking Book" Crystal Set 

was submitted to the RADIO NEWS 
LABORATORIES for test, by the Listen-
In Publishing Co., Cambridge, Mass. 

This is a toy novelty which is a 
really practicable article. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE 
OF MERIT NO. 1284. 

Figure 7. One of the many new radio equipment 
squibs that appeared each month in Radio News, 
and which, after about mid-1926, had the manu-
facturer's name included—for a fee. 

issue published just after mid- 1926, in which the 
manufacturer is named, and the code number is used, 
as well. After that date, manufacturers' names were 
included in the equipment descriptions, and the 
manufacturers had to pay a fee for "laboratory 
tests" (and this added exposure). The "laboratory 
tests" were supposedly made by Radio News 
Laboratories, claimed to be "completely 
independent" from the publisher (but sharing the 
same address in New York City). 

Gernsback also started a new feature in 1928, the 
publication of a "professional" edition of the 
magazine that emphasized the technical and business-
oriented articles, and omitted popular hobbyist or 
broadcast/shortwave listener pieces. This edition was 
available only by mail-order subscription and had to 
be requested by letterhead correspondence. 

In early 1929, something (Gemsback proponents 
claim it was at the suggestion of competitors' 
magazines) prompted the printers and illustrators to 
demand their payment before the actual printing or 
before delivery of the issues to the distributors for 
Radio News, and all of Gernsback's other radio and 
non-radio magazines. At this time, Gernsback was 
also publishing Science and Invention, Amazing 
Stories, How to Make It, Aero Mechanics, and Your 
Body Quarterly, as well as many booklets and 
handbooks. This demand for prepayment broke his 
bank, and he immediately declared bankruptcy 
(February 1929). The March issue was already 
distributed, and the April issue was completed, 
needing only to be printed. It was distributed about 
March 10, and represented the last Gernsback issue. 
The court-appointed receiver (Irving Trust) found a 
buyer named MacKinnon for the magazines and 
booklets, and sold the radio station to Aviation Radio 
Station, Inc., in New Jersey. MacKinnon changed the 
name of the publishing house, ever so slightly, to 
Experimenter Publications, and then made several 
subsequent changes, finally selling the whole lot of 
magazines to Teck Publications, Inc. in 1931. During 
the four months that the bankruptcy proceedings went 
through the courts, not an issue of Radio News was 
missed, but the tone of the new version had changed, 
no longer carrying Hugo's editorials and futuristic 
prognostications. It is noteworthy that the creditors 
were essentially paid off in full, since the sales price 
for the magazines and the radio stations totaled over 
$600,000, while the outstanding debt was about 
$375,000. 

The balance was used by Gernsback to start a new 
publishing empire immediately. He announced the 
publication of his new ventures, Radio-Craft, Air 
Wonder Stories, and Science Wonder Stories, during 
the bankruptcy court proceedings. Radio-Craft (Fig. 
8) picked up where Radio News left off, covering the 
hobbyist, professional, and "radiotrician" phases of 
the radio business, first appearing on news stands in 
June 1929, with the July issue. Gernsback had 
floated an experimental shortwave-centered 
magazine a month or two earlier, called Short Wave 
Craft (Fig. 9), and it was also in full swing by August 
of 1929. Thus, Short Wave Craft and Radio-Craft 
covered, more-or-less separately, the two main 
interests in radio, that of hams and SWLs on one 
hand, and technicians and BCLs on the other. In the 
first two years or so, the addresses for these 
magazines moved a bit, but by 1934, both originated 

(Continued on page 8) 
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Figure 8. Typical issues of Radio-Craft, that on the left representing the 
mid 1930s (note the NRA emblem), while the one on the right is from the 
WW2 period before the US was at war. Gernsback endeavored to keep 
his readers informed (and to prod the military) about the advances being 
made in Europe in electronics. 
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(Continued from page 7) 

from an address listed as 99-101 Hudson Street, in 
New York. Also located at these addresses were 
Radio Trading Company, Radio Publications, The 
Short Wave League, and Popular Book Corporation. 
Among these companies a person could buy radio 
kits, components, complete radios, and books and 
pamphlets of every description, sort of like the old 
days, with E.I. Company and Experiment 
Publishing. By 1938, the publisher would be known 
as Radcraft Publications, at the same Hudson Street 
address, with printing done in Springfield, Mass. 

A fellow named M. Harvey Gernsback showed up 
in the early 1930s to contribute to these magazines, 
mainly in listing broadcast stations and shortwave 
stations, and when, diurnally, they could be best 
heard. At almost the same time, Sidney's name quit 
appearing in the magazines. Radio-Craft eventually 
became Radio Electronics, which continued at least 
through the early 1960s, when this writer last read 
it. Hugo Gernsback died in August 1967, at the age 
of 83. His total list of publications included some 
27 magazines, from Modern Electrics and Radio 
News to Milady and Sexology, and scores of 
booklets and handbooks. Modern Electrics lives on 
today, as a traceable ancestor of Popular Mechanics. 

Meanwhile, the original 
Radio News magazine had 
changed hands twice, before 
Teck Publishing took charge, 
and put Laurence Cockaday 
in the editor's office, located 
at 350 Hudson Street, about 
two blocks from Gernsback's 
conglomerate offices. Teck 
continued the journal through 
most of the Depression with 
Cockaday at the helm, and 
using fairly well-known 
writers, but the economics 
were very bad, and Teck 
finally sold Amazing Stories 
and Radio News to Ziff-
Davis about January 1938. 

Figure 9. Short Wave Craft, which was crammed 
with circuits and layouts for receivers and trans-
mitters, thus giving QST some competition. 
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AUDIO UNDER GLASS -8 
THE MAJOR TUBE AMPLIFIERS 

BY ED LYON 
If the Williamson is the most well-known of all the all-triode amplifiers, and if triodes (with feedback) 
are quite linear, then why did all the big names in audio seem to have ganged up on the side of the Ul-
tra-Linear amplifier, requiring tetrodes? That and the concept of "power feedback" are in this article 

REMEMBER our descriptions of the Williamson 
amplifier? Here was the first generally-

publicized high-quality power amplifier. The 
"inventor" insisted on the use of triodes, which he 
contrived from tetrodes by simply tying their screen 
grids to their plates. But this was old hat; people had 
been triode-connecting their tetrodes and pentodes 
ever since the mid- 1930s, mainly because there just 
weren't many good power triodes available. The 
other big feature of the Williamson amplifier was its 
Partridge output transformer, a massive (and expen-
sive) affair that was not easily reproduced. Many of 
the well-known names in acoustic-electronics 
avoided copying the Williamson because of this 
transformer, and because they didn't want to be 
known as "also rans." 

Earlier, we saw that the triode power tube has plate 
characteristic curves (plate current vs. plate voltage) 
that bend upward, becoming steeper with increasing 
plate voltage. The tetrode, on the other hand, has 
plate characteristic curves that bend over, downward, 
becoming far less steep with ever-increasing plate 
voltage. Williamson was aware of this, and chose to 
connect his power tetrodes (KT-66s) as triodes, tying 
the screen grid to the plate, because the triode curve 
upward bend is less severe than the tetrode's down-
ward bend. 

In the late 1940s, his author, probably along with 
many other audio enthusiasts, conceived of an imagi-
nary tube, part triode and part tetrode, that would 
have perfectly linear plate characteristic curves. The 
trick to making such a tube is to begin with a tetrode, 
then connect the screen neither to the cathode (signal-
wise) nor to the plate, but to some imaginary point 
about halfway between cathode and plate. Thus was 
born Hafler's Ultra-Linear amplifier some years later, 
whose output transformer has a tap partway up the 
winding, to which is connected the screen grid. This 
places the screen grid at an audio voltage somewhere 
between that of the plate and that of the cathode (not 
actually cathode, but B+, which is at cathode voltage, 
signal-wise). If the tap is exactly in the right place, 

the result is amazing linearity. At least for the speci-
fied speaker impedance, that is. 

My own version of that scheme was a cheapskate's 
solution. To penurious to buy a tapped transformer 
(even UTC's were three times the price of regular 
output transformers), this author used a cathode fol-
lower and potentiometer to couple the plate back to 
the screen grid in any desirable ratio, thus satisfying 
the linearity criterion, and at the same time allowing 
adjustment of the screen's quiescent B+ voltage, mak-
ing it easier on the tube, and allowing use of many 
more varieties of tetrodes or pentodes, many of which 
could not abide screens being at the plate's quiescent 
potential. This was especially true of some of the ex-
perimental audio amplifiers we made using Eimac 4-
400 transmitting tetrodes to operate a shake-table. 
(Ever hear a military equipment testing table playing 
Kid Ory dixieland music at 95 decibels? I believe the 
whole town of Riverdale was foot-tapping.) 

Many major audio manufacturers jumped on the Ul-
tra-Linear bandwagon. WE adready noted a couple 
designs developed by UTC in an effort to boost sales 
of their tapped transformer line. But Hafler made a 
number of high-quality power amplifiers that used the 
tapped transformer, and it was the special transformer 
that made their amplifier so great. Marantz also pro-
duced their Model 5 amplifier, using push-pull EL-34 
tetrodes connected in the Ultra-Linear manner. This 
is a quality amplifier that uses what appears to be a 
custom-built output transformer, and has a self-
balancing phase splitter in the form of the old reliable 
"long-tailed pair" that we discussed many issues ago. 
An interesting feature is the connection of the nor-
mally grounded grid of the long-tailed pair to B+ 
(signal-wise), rather than ground, so that if there is 
any residual hum on the B+, it gets canceled by the 
balancing feature of the long-tailed pair. The sche-
matic is shown in this article. 

Dynaco offered several Dynakits that used the Ultra-
Linear circuit, again using what appear to be custom 
transformers. Recently, a Dynakit stereo pair 
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IN sorting through the lot of old 
foreign tubes I purchased at 
RadioActivity 2007 last June, I 

grouped some of the unusual tubes into 
a "curious" category, and put them in a 
cigar box for later inspection and 
analysis. One turned out to be a quartz 
crystal mounted in what looks like a 
vacuum tube envelope. It is pictured 

here in Fig. 1. The manufacturer was Loewe, same 
people who made the complete three-tube circuit-in-
an-envelope, like the 3NF, and the 0E333 receiver 
that used the 3NF tube. 

Figure 1. Loewe quartz 
resonator that glows. 

frequency of the crystal, bu 
NOT by connecting the 
crystal into the transmitter's 
frequency- controlling 
oscillator circuit. Instead, 
the Loewe crystal housing, 
the "vacuum tube," is not 
completely evacuated, but 
has a small amount of 
helium and neon inside, and 
this gas mixture glows with 
a plasma discharge when the 
crystal is excited by an 
applied RF voltage only if 
the applied signal is exactly at the crystal's resonant 
frequency. Thus, the unit glows when the transmitter 
to which it is coupled is adjusted to the right 
frequency, precisely. Even a 0.01% error in tuning 

But what's unusual 
about a quartz crystal 
mounted in a "vacuum 
tube" housing? After 
all, many broadcast 
transmitters of the 
1930s used crystals in 
such mounts, as seen 
here in Fig. 2. The 
Loewe crystal was 
different. It was used 
as a frequency meter, to 
enable tuning a 
transmitter to the exact 

Figure 2. Broadcast-
band quartz crystal 
for controlling an os-
cillator frequency. 

Figure 3. Set of five Loewe quartz luminous 
resonators with their pickup coil, as a frequency 
meter, from Radio News, July 1926. 

will stop the glow. 

Why didn't they use the crystal to control the 
transmitter, directly? Well, real piezoelectrically-
active quartz was rare in Germany in 1925, when this 
unit was developed, when quartz crystal control was 
first employed, even in the USA. This way, a set of 
such Loewe crystals could be kept on hand to keep a 
large number of transmitters or signal generators on-
frequency, without the danger of breaking the crystal, 
as could happen in transmitters, owing to 
misadjustment of the feedback current. Radio News 
of July 1926 had an article about these Loewe 
crystals, and showed the picture seen here as Fig. 3 as 
representing a frequency meter using five of these 
crystals, two chosen to be below the center frequency, 
and two chosen above it, so that tuning-up could be 
facilitated by watching the glow transfer from tube to 
tube. 

No recent news from the Thompson Minuet 
Society of the Universe, but the apparent 
generation of a new focus group, The Global 

Meissner Institute (GMI) is in the news. This 
Meissner is the brand name for some of Maguire 
Industries' radios and electronic parts, not the German 
radio pioneer. The GMI members include Joe Sousa, 
Andy Mitz, and Ed Lyon, so far, but invite anyone 
else interested to join. No dues, no fees, just interest. 
All members have interesting experiences with 
Meissner radios, tuners, and other devices, but mainly 
FM tuners. Joe discovered the Meissner 8C tuner this 
past year, and was curious how it worked, since it 
seemed to have double conversion in its 
superheterodyne signal chain. Right on. The 8C was 
found to have a first local oscillator that operates at 
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(Continued from page 10) 
about half the usual frequency, and this oscillator 
signal is injected twice in succession, thus effecting a 
normal conversion to the ultimate IF, which is 10.5 
MHz, very close to the universal FM IF value. Why 
did they do that? Well, that's what the Institute is for 
— to discuss the whys and wherefores. Andy has been 
helping Joe find schematics and identify models and 
tube complements for a number of Meissner sets. 
This brought out a comparison with many other 
Meissner FM systems, and many differences were 
noted. For example, the high-end Meissners all used 
Armstrong FM discriminators, along with the 
required limiters, but the 8C and some other cheap 
Meissners, used the RCA ratio detector, which 
cleverly uses a simple electrolytic capacitor as its 
limiter. Some of the high-end Meissners had 
upwards of 20 tubes, and employed some really 
unusual ones, as commercial receivers go, such as the 
9001 and 9003 wartime UHF tubes, these being 
extremely low heat-producing tubes... 

Joe is also the plenary leader of the Philbrick 
Archive, a web-based treasure of analog computer 
information. Punch Philbrick Archive into your web 
browser and his site pops up. Here is a valuable 
compilation of analog computer history, especially 
dealing with electronic analog computers, rather than 
the older computing engines, slide rules, and the like. 

M ANY of us collect plastic-cased radios 
ranging from the pedestrian brown 
(walnut?) Bakelite Philco variety to the 

rare Cyarts Plexiglas, and everything between. There 
is even some argument as to what "plastic" means, 
and which plastics really count in the quest for 
antique radios. There is a generally agreed upon 
division in plastics between thermosets and 
thermoplastics, with the former including the phenol-
formaldehyde (phenolic) and urea-formaldehyde 
(e.g., Plaskon and Beetle) "hard" plastics, and the 
latter embracing the acrylics, styrenes, and other 
meltable plastics. But where did plastics come from, 
originally, anyway? 

It all started with a need for billiard balls for 
gentlemen's clubs. They had been using ivory balls 
for table games, and ivory was both scarce and 
difficult to work with. The explosives industry had 
already (by 1845) discovered guncotton, or 
nitrocellulose, made by treating cotton or other 
cellulose waste with concentrated nitric acid, while 
absorbing the water produced by the use of 

concentrated sulfuric acid. Certain forms of nitrocel-
lulose, made from finely divided cellulose material, 
was putty-like when made, and seemed to be useful 
for making soft objects, if it only would quit 
exploding when warmed up. Parkes, in England, was 
probably the first to make this form of nitrocellulose, 
which he called Parkesine. Then, at the Hyatt Billiard 
Ball Works, Hyatt, himself, tried to improve the 
stability and texture of nitrocellulose by mixing it 
with camphor, a resin derived from Asian eucalyptus-
like trees. Camphor, itself, was too brittle, and 
objects made of camphor gradually disappeared, 
being somewhat volatile. The result was a 
plasticized, workable substance later dubbed 
improved Celluloid. Hyatt found he could coat 
ordinary hard (sometimes wooden) balls with thick 
coverings of this plastic stuff, suitably colored with 
dyes, and make useful billiard balls. More crude 
"plastics," such as the ancient clay-plus-asphalt 
substance could be used as core balls, so long as the 
material did not react with the Celluloid coating. 

This all happened before the turn of the 20th century; 
by 1909, Baekeland had completed his experiments 
with phenolics, and had produced Bakelite, but that 
stuff was usually dark-colored, and, although of the 
proper physical strength and texture, had limited 
application to billiard balls, so Hyatt kept looking for 
better plastics. Later that year, Baekeland found an 
ideal substance, another phenol-formaldehyde resin 
that did not contain fillers, and was made in a 
different way, using different catalysts, and without 
the dehydration required for ordinary Bakelite. The 
result was a thick clear syrup or resin that could be 
colored with certain dyes, and that had to be cast in 
ball-shaped molds and cured for days at modest 
temperatures (around 170° F.). Hyatt began using this 
casting resin for his billiard balls, and found the result 
quite to his liking. Thus was born what we have been 
calling Catalin, but Catalin would not be exploited for 
general use in radio cabinet making until 1936-37. 
Today, the best billiard balls are still made of the 
same plastic, now produced only in Belgium, by 
Saluc SA, who call their substance Aramith. I would 
be amazed if the Chinese weren't also making knock-
off Aramith balls. For a while, there was one 
company in the US still making balls out of this 
material, and these balls were critically needed for the 
then-new Abrams battle tank, as ball bearings for 
supporting the main gun turret. When metal balls 
were used, firing the main gun peened either the turret 
races or the balls, themselves, but cast phenolic had 
just the right elasticity. Vive le Catalin. 
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(Continued from page 11) 

W E all know that the earliest radio circuits 
relied on spark-discharge transmitters, 
The sparks at the transmitter, of course, 

were for the purpose of shock-exciting tuned circuits, 
the most basic one being the antenna, itself. The idea 
of shock excitation as a method of generating radio 
signals has never completely gone away, despite the 
fact that such excitation usually produces nasty 
broadband signals that cause interference to other 
signalers. Indeed, there is a branch of short-range 
radar called Ultra-Wide-Band (UWB) radar, in which 
very short (but powerful) pulses are transmitted, and 
huge bandwidths must be received if much of the 
reflected energy is to be recovered. Doesn't sound 
very promising, but proponents claim all kinds of 
super-resolution capabilities. As early as 1972, some 
UWB radar developers were experimenting with 
short-range radars in which doctors could "see" the 
movements of muscles and tissues within the body; 
they could study heart and lung activity in patients 
who were in no condition to undergo operations or 
even MRI examinations. The popularity of UWB 
radar for such medical uses remains in the 
background, however. Of much more interest are 
advances in MRI technology, in which the tissues can 
be readily differentiated intuitively, whereas, with 
UWB, one needs much experience to interpret what 
one is seeing. So the UWB radar experts have moved 
onward to anti-intrusion detection, in which the radar 
can see people moving behind closed doors, such as 
in a hostage situation. Still very little interest, and 
certainly no New York Times headlines. 

Then a few years ago, an Italian team [E.M. Staderini 
et al., University of Rome] did a study in which the 
same medical-oriented UWB radar, detecting heart 
muscle-wall, bronchial, and lung movements from 
well outside the body, was found to be useful in 
substituting for a polygraph machine in "lie 
detection," but now without the subject's realization 
that he is being polygraphed. Whoa. Now everybody 
is excited about it, especially the ACLU. 

Okay, okay, already. The Italian team has backed off 
to propose, instead, the same UWB radar, mounted 
within the seat back of a truck, for detecting the onset 
of sleep by virtue of changes in heart and lung 
movement, for the purpose of detecting when truck 
drivers fall asleep at the wheel, so that an alarm can 
be sounded to awaken them. ("Honest, officer, I was 
NOT asleep!" "Beep, beep, beep, LIAR!") 

(Continued from page 9) (Audio Under Glass) 
(looking like Model Mark III to me) sold at a 
MAARC auction for $ 1000, demonstrating that these 
are desirable units. Their double-shell open-frame 
transformers do not perform as well as those of Hafler 
or Marantz, but have plenty of iron, and work well 
unless overloaded. The Dynakit Mark II and Mark III 
both use the simple triode plate-cathode phase splitter 
circuit which cannot maintain perfect balance over 
the whole audio range, of course, but the air gap in 
the output transformer appeases this imbalance, 
somewhat. The Mark II is shown in these pages. 

But then we move on to another method of getting 
triode/tetrode combined performance from an ampli-
fier. Rather than finding the sweet spot between plate 
and cathode to connect the screen grid, what if we 
used feedback, negative and/or positive, to get the 
same result? That is the rationale for both the famous 
Quad amplifier and the equally famous McIntosh. 

The Quad was developed by Peter Walker in 1957 in 
England, and used an unusual circuit, again with a 
specialized output transformer. In this case, the trans-
former has an extra winding to couple the output back 
into the cathodes of the push-pull output tetrodes. 
The amplifier performed quite well, and did achieve 
good linearity; it became very popular again recently, 
and has been put back into manufacture recently, vir-
tually unchanged from the original 1957 model. The 
original is pictured here in an old Wireless World ad. 
McIntosh sought to get the same result, doing virtu-
ally the same thing, but with the added feature of pro-
viding feedback to the output tube screen grids to in-
crease their individual gains, not decrease them. This 
design was developed in the early 1950s, and my first 
contact with it was in 1953, using two such amplifiers 
to drive two 15-inch coaxial speakers mounted about 
six inches under the floor of an F-86D fighter aircraft 
cockpit (in an analog training simulator). The objec-
tive was to reproduce the 96+ dB engine sound levels 
experienced by actual fighter plane pilots when they 
ran their engines while taxiing. I flew acceptance 
tests in those simulators for two years, and it probably 
explains my tinnitus affliction, today. 

But the most interesting amplifier concept today is 
one recently seen on the internet in which the 
"inventor" claims to use not voltage feedback, not 
current feedback, but a combination of voltage and 
current, which he claims is power feedback—the 
"only way to go." The claim is that the amplifier pro-

(Continued on page 13) 
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Voltage feedback 

Input 

o  

Analog computer model of a combina-
tion of voltage and current inverse feed-
back in an amplifier, consisting of but an 
amplifier and resistors. The current 
feedback derives from a tiny resistance 
in series with the load ( loudspeaker). 

amplifier 

(Continued from page 12) 

duces constant power output as a function of fre-
quency or load impedance, for a constant input sig-
nal level. Well, such a concept can be modeled, 
rather easily, using analog computer techniques, as 
shown in the diagram in the next column. 

But first, a few words about why anybody might 
want to use current and voltage feedback. We stud-
ied voltage feedback many times in this series, and 
saw that a healthy amount of voltage negative feed-
back causes an amplifier to have a "stiff" output, or, 
in other words, a very low output impedance. Noth-
ing will faze it, insofar as its output voltage is con-
cerned. The problem is that if the speaker resistance 
varies all over the lot, the output power also varies, 
because power equals voltage squared divided by 
resistance. Now, if we were to use current negative 
feedback, instead, the output current of the amplifier 
will not vary, no matter what impedance we connect 
to it. (Some audiophiles have made amplifiers like 
this.) Same bad news, but different. Since power 
output is current squared multiplied by resistance, 
the output power will again vary wildly with varia-
tions in speaker resistance. 

Note carefully, though that the voltage feedback am-
plifier has its power output varying inversely with 
speaker resistance, while the current feedback am-
plifier has its power varying directly with speaker 
resistance. If we apply the right amount of both 
types of feedback, says the "inventor" of combined 
feedback, and the power will not vary with speaker 
resistance at all. We will test that hypothesis in a 
moment, but no matter, feeding back voltage and 
current is not equivalent to feeding back power, the 
product of voltage and current. It simply allows the 

Current feedback 

Load 

0.1e2 

.L 
Ground 

output stiffness (impedance) of the amplifier to be 
adjusted to match the most probable values of 
speaker resistance that you will encounter over the 
audio frequency spectrum. 

In this model, we can adjust the current feedback 
resistor for any set values of input resistor and volt-
age feedback resistor, and see what happens to the 
output power as we vary the speaker impedance. I 
did just that, for speaker resistance variations from 1 
II to 100 n (not uncommon for a nominal 8-n 
speaker). The result is the graph at the top of page 
14. The output power is not constant with varia-
tions in speaker impedance, but there is a sweet-spot 
amount of current feedback and voltage feedback 
that minimizes the variation; in our model it is when 
the current feedback R is 100 ohms. It turns out that 
this ratio of voltage to current feedback makes the 
output impedance of the amplifier equal to about 8 
ohms, the nominal speaker value. The value of do-
ing all this work to get an ordinary matched output 
impedance seems to be zero—BUT—by doing it via 
feedback rather than by trying to make a matched 
output-impedance amplifier, we can guarantee that 
the match will be true for all audio frequencies, not 
just at some nominal frequency. 

Next page is all diagrams and graphs. Enjoy. 
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Upper right: Typical Dynakit am-
plifier, this one 35 watts. 

Center left: Marantz Model 5 am-
plifier. 

Center right: Old Wireless World 
ad showing original Quad Il am-
plifier. 

Lower left: Typical McIntosh (40-
watt), showing complex output 
transformer, with plate and cath-
ode windings. 
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Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

REPRO Clear Plastic Dial Covers - 
$18.00 ppd - . Free mounting in your 
bezel (add $2.60 for Prioirty Mail 
return shipping). Send Model number 
and tracing or bezel. Mark 
Palmquist ,Retro Radio Repair, 5033 
Arbor Lane, Lilbum, GA 30047 (770) 
923 - 8929 www.jmpalm. 
home.mindspring.com 

For Sale: Complete Antique Radio 
Gazette collection (66 issues), 1972-
1994. Fine condition. Best reasonable 
offer. Can bring to MAARC meeting. 
Also, the one and only known 
"Lunalit" (my set pictured as plate 612 
on page 219), and the "Dante" (my set 
pictured as plate 604 on page 217) in 
Collector's Guide to Novelty Radios by 
Marty Bunis and Robert F. Breed. Best 
reasonable offer, and can also be 
brought to MAARC meeting. Gerald 
Schneider, 3101 Blueford Road, 
Kensington, MD 20895-2726, (301) 
929-8593. 

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

Wanted: For restoration of a Philco 
118. Need shadow meter, front dial 

mechanism, escutcheon, and knobs. 
Will consider junker chassis to obtain 
these parts, and will pick up within a 
reasonable distance of Somerdale. 
(The dial mechanism includes a tuning 
shaft connected to a U-shaped bracket 
attached to the main tuning capacitor 
and possibly a drive wheel. Since most 
of my unit is gone, I can't describe 
exactly which dial drive parts are 
missing.) Robert Haworth, 112 Tilford 
Road, Somerdale, NJ 08083, (856) 
783-4175 

HELP: We have an old radio/record 
player that has tubes that light up and 
glow, however it does not produce 
sound. We would like this wonderful 
piece of history to be fully operational. 
Could you recommend a club member 
that would bring it back to life? 
Craftmanship and a willingness to 
teach us about the radio would be 
IDEAL! Larry Schultz 410-349-9336 

For Sale/Trade: Guild New 
Englander $225.00/B0. Trade for 
Atwater Kent Kiel model table radio, 
working or not. 
Wanted: For General Radio type 384 
oscillator: information, parts,(meters, 
potentiometer) literature for a General 
Radio Type 384 oscillator made in the 
early 1920s'. Any information greatly 
appreciated! This unit had plug in coils 
similar to the type 584 which was 
made in 1929 or so, and the coils were 
stored on top of the oscillator. Michael 
Crain N3VWN, 3 Hillside Ave., 
Harveys Lake, PA 18618 (570) 639-
2794. 

Wanted: Stromberg-Carlson Model 
674 or similar chassis and speaker. 
Crank type phonographs and parts. 
Severin R. Dvorsky, 380 Morrison 
Drive, Pittsburgh, PA 15216, (412) 
344 - 6633 , email -

stdvorsIcy@gmail.com. 

HELP: Does anyone have a Stewart-
Warnert radio with a good (or flawed/ 
damaged) dial that I could get a scan 
of to reproduce? Details via e-mail. 
Sonny, the RadiolaGuy e-mail: 
sonny@radiolaguy.com 

Services: Time Out of Mind Radio 
operates the leading vintage radio 
appraisal service in the east. We are 
experienced, professional radio 
appraisers. References available. We 
will evaluate, document, and 
photograph your collection or estate 
and provide you with soft- and hard-
copy spread sheets and a 

comprehensive written report. Our 
product satisfies all insurance and IRS 
requirements and includes all IRS 
forms. Protect your collection. 
Document your charitable gift. Define 
the value of an estate. Free, discrete, 
no-obligation consultation on request. 
Ask to see a copy of our qualifications 
statement. Our reputation is 
everything. Satisfaction and privacy 
always guaranteed. Time Out of Mind 
Radio Appraisers. Paul Farmer, PO 
Box 352, Washington, VA 22747-
0 3 5 2 ; 5 4 0 - 9 8 7 - 8 7 5 9 ; 
oldradiotime@hounail.com 

Obituary: 

At press time we learned of the 

passing of MAARC Vice Presi-

dent Willie Sessoms' mother. 

Willie has always been MAARC's 

conscience, always there to ex-

press his own, and the club's con-

dolences to those who have lost a 

family member. Now it's our turn 

to express sympathy and empathy 

to Willie and his family. 
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At all MAARC meetings, fleamarketinq starts an hour or so before the meeting start time. 

Sun., Jan. 20 

Sun., Feb. 17 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 

P.2. 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 

P.2. 

Sun., Feb. 24 Vienna, VA Winterfest. Hamfest at NOVA Community College, 
Annandale. See www.viennawireless.org 

Sun., Mar. 16 MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

Sat., Sun., Mar 29-30 Baltimore Hamboree, Timonium Fairgrounds, www.gbhc.org 

Sun., Apr. 20 MAARC meeting at Sully Station Community Center, in Centreville, VA. 
Located at southwest corner of intersection of Westfields Blvd and 
Sequoia farm Drive. From the north, take VA 28 (Sully Rd) south to 
Westfields Blvd. west (second intersection after US 50); then take left 
onto Sequoia Farm Drive; then immediate right into Community Center 
parking lot. This is a major auction-meet. Meeting starts at 1:30 pm. 

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