. bers.

‘the Mystery Grab Bag, you’ll

— MEETING/
% ACTIVITY
i NOTES

Reported by Mary Beeferman

Failure to receive last month’s Broad-
caster can’t be blamed on the Post Of-
fice...work commitments which included an

‘outrageous schedule took precedence over

the November issue. On the positive side,
it was a nice break from a consecutive string
of over 100 issués based on less than 1% of
material contributions from NJARC mem-

Membership secretary Marsha Simkin
reports nearly 65 reservations for
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MEETING NOTICE

- HOLIDAY PARTY

Saturday, December11th at the David Sarnoff
: Library, Princeton NJ

Social Hour: 5:00 PM >Buffet Diner: 6:00 PM
' X (D_on’,}t forget your grab bag gift)

son has a choice to either exchange it un-
seen with the first player’s unwrapped
item or keep it. If a “Do Not Open” item
was selected, it remains wrapped under all

gift and shows it to all players.

Play progresses with each new player
having the opportunity to “steal” any un-
wrapped item in the “pot” in exchange for

our upcoming holiday party on
Saturday, December 11th. Our
host, Sarnoff Library Director
Alex Magoun, has graciously of-
fered use of the library area for
the 5:00 - 6:00 PM social hour
(snacks and soda) preceding the
buffet in the auditorium. Unlike
previous years, there will be no
radio scavenger hunt or contests
and you don’t-need to bring a
desert. However, to-participate in

need a wrapped, radio-related gift
(new or used/$15 to $20 value).
If tradition holds true, participat-
ing is more fun than watching, so,
for our new members, here’s how
it works... " 5

Each participant’s name is
placed in a hat. Two gifts are
chosen at random-and marked
“Do Not Open.” The first person
whose name is drawn may select
a “Do Not Open” gift (which can-

A new novelty radio for the holidays...see page 3

a wrapped item that was chosen.
To add a little spice to the game,
the two gifts marked “Do Not
Open” may be chosen or stolen,
but not unwrapped until the
game is over (all names have
been selected).

A few simple rules: 1) Peo-
ple left with “Do Not Open”
gifts at the end of the game (all
names drawn) are stuck with
what they are left with...no ex-
changes allowed. 2) You need
to keep your unwrapped gift in
view at all times...it can’t be hid
behind your back, in your
pocket, under your skirt or in
back of the curtains on the audi-
torium stage. 3) “Abandon good
nature, all who enter here!”
Spite, malice, ill-will, malignity,
retaliation, revenge and reprisal
-are all encouraged. To get in the
mood, you might want to fanta-
size about November 2nd...just
think about your opponent as a

not be unwrapped until the end of
the game) or any other un-opened-gift. This

+ gift is unwrapped and shown to all players.
.A second person’s name is then drawn and
" a gift is selected but not opened! This per-

conditions. If any other item was chosen
and not “swapped” with the first-player’s

unwrapped gift, it is unwrapped and shown

to all players. If a swap was made with the

first player, the first player unwraps the

red or blue state resident
(depending on your persuasion).
- In the October issue, we featured the
club’s relationship with the Infoage
Science-History Center and urged mem-
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bers to join this great undertaking. This
month, we’ll talk about another important
New Jersey landmark that the NJARC is
proud to partner with...the David Sarnoff
Library.

David Sarnoff is considered an icon of
international reputation and is immensely
relevant to both today’s world of electronic
technologies and to the history and devel-
opment of radio technology encouraged by
the NJARC. The David Sarnoff Library,
with NJARC member Alex Magoun as its
director, is an unendowed 501(c)(3) non-
profit organization containing Mr.
Sarnoff’s papers as well as artifacts, mem-
oirs, reperts, lab notebeoks, publicity, seri-
als, and over 25,000 photos documenting
developments in radio, television, comput-
ers, electron microscopy, integrated cir-
cuits, digital cameras and many other tech-
nologies. Visitors to the Library can-com-
pare the changing uses of radio, television,
computers, and other inventions with their
uses today. They can examine the roles of
the many people who define inventions
and the uses of a technology, from an idea
on paper to the product and application we
take for granted.

In addition to the archives and website
(daviddarnoff.org), the Library is working
with the New Jersey Principals and Super-
visors Association and the New Jersey An-
tique Radio Club to develop the
“Innovarium” concept. This interactive
learning center will contain exhibits on
David Sarnoff’s role in leading the innova-
tion of communications technologies and
interactive workstations for classes in ev-
erything from history and science to engi-
neering and leadership.

The NJARC Board of Directors is en-
couraging all NJARC members to help in
this effort by considering joining the
Friends of the David Sarnoff Library.
Your annual membership will help main-
tain the Library’s staff to organize, pre-
serve and make available the collections as
they join with other organizations and indi-
viduals in making Library a dynamic cen-
ter for innovation studies. A membership
application is included in this month’s
Broadcaster.

A lot has transpired since the October
issue; here’s some highlights:

eThe October meeting featured a talk by
Scott Marshall questioning the paternity
suit over who actually was the “father” of
modern (electronic) television. Urban leg-
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end? Media hype over a cute story about
farming in a haypotato-field? Whatever
the case, Scott makes a good case for
which came first - the Zworykin chicken or
the Farnsworth egg. Perhaps we can have
him sum it up in a future article.

eThe November 7th swapmet at Hazelet
went smoothly - some concern about
enough tables evaporated when a cache
was discovered in a back room. For those
awaiting canceled checks, don’t blame this
one on treasurer Sal Brisindi. I forgot to
turn over the advanced reservation money.
We’ll try to include some photos in this
month’s Broadcaster. ,
eWork continues at InfoAge...with a little
help from our friends, the cottage is taking
shape.

eWe’ll have a report on November’s
Homebrew Contest from Sal Brisindi.

*An “open to the public” repair clinic will
be held on January 29th at the Sarnoff Li-
brary. We’re also planning a “member
auction” for the January meeting...a good
chance for a Winter cleanup. We’ll have
all the details and rules in the December
Broadcaster and on the NJARC website.
If you have an idea of some of the items
you plan to offer, e-mail them to me for a
little advanced advertising.

John Ruccolo posted a revealing piece
on the NJARC Reflector regarding tube
prices in the latest Newark Electronics.cat-
alog. He noted that “it really makes you .
appreciate the NJARC Tube Program!!”
Thanks for the plug, John...

SR4GA.......... $69.18
5U4GB.......... $36.11
6BKAC.......... $201.42 (Just in case your
1968 Zenith 23 color set needs one.)
6H6 $37.39

TET ..., $65.78 (Who the hell uses
this tube?) ‘
25AV5GA...... $75.12 e
SO0L6GT.......... $52.23 (My personal fa-
vorite!)

812A..5..0000 $221.61

SOATL,.L. o $1,603.84 (Weren’t these
like 50 cents after the war?)

031A . 3. i $215.23 (Make sure you

pull this from your B+K Analyst before
you junk it!)
$197.90
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THE “RETRO”

MUSIC RADIO
(see page 1)

By Marv Beeferman

OK you novelty radio collectors...here’s
one that combines it all. Dubbed the “Retro
Music Radio” (from Mr. Christmas -
http://www.mrchristmas.com), the doors of
its cathedral-shaped cabinet open to an ani-
mated 50’s Christmas scene. In the “retro
mode,” the Christmas tree lights up, the fig-
ures rotate as if they are dancing and 12 dif-
ferent songs play in sequence (each for
about 40 seconds). The songs include such
traditional favorites as “White Christmas,”
“Santa Baby” and “Jingle Bells” and retro
favorites like the Diamond’s “Little Darlin’
”” and Buddy Holly’s “Peggy Sue.” The unit
also gives you the ability to select each song
individually rather than in succession.

The 10” high unit can also be used as an
AM/FM radio but reception is limited
mostly to local stations and fidelity is not all
that impressive. Unfortunately, the dancers
still do their “shtick” even in the radio
mode. The radio is powered by three, 1-
1/2V “C” batteries or a 6V AC adapter
(included). Shop around for this one; prices
start at $69.95 and drop from there.
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wire, he was able to listen to stations in
Germany, Canada and Cuba. Success was
all the more sweet for John since this was
his first tube radio built within the last 50
years.

Walt Heskes entered a superhet with
grid leak detection using a 6A8 mixer and
a 6AD7 for audio output. Nice touches
were an eye tube for tuning and an edge lit
dial glass with two #47 light bulbs. The
dial glass was made from Plexiglas and
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the numbers burned in with a sharpened
soldering iron. The chassis was fash-
ioned from aluminum and the dial pulleys
were made from HO train wheels glued
together. The antenna consists of two
loose-coupled coils wired in parallel. In
his acceptance speech, Walt thanked
Marty for the Lexan, Owen for the trans-
former, Sal for the neon pilot light and K.
Hertz, the Radio Muse, for inspiration.

2004 HOMEBREW
CONTEST

By Sal Brisindi

Compared to last year’s turnout with
over 10 entries, interest in the club’s 2004
home-brew receiver contest was a little dis-
appointing. However, both entries deserve
a lot of credit for their originality and crafts-
manship.

John Acacia entered a multiband regen-
erative radio based on a 1936 Jones Radio
Manual. The heart of the receiver is a 2 volt
filament #19 twin triode. John said he gath-
ered all the parts from our swapmeets and
auctions and wound 6 plug-in coils to cover

all the bands. John spent some 50 hours in *

building the set, rewinding ticklers and ex-
perimenting until he could get his creation.
to work just right. With 20 feet of antenna
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REGINALD FESSENDEN-
THE FORGOTTEN
FATHER
OF RADIO

Edited by Marv Beeferan
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cies. The plan required a way to convert
audible signals into higher-frequency elec-
tromagnetic waves, transmit them, and
then convert them back to sound at the re-
ceiving end. In attempting to solve this
problem, Fessenden came up with a pair of
epochal advances, one theoretical and one
practical.

From time-to-time, we attempt to offer gen-
eral interest articles with less of a techni-
cal content. The following is based on a
piece by the same name by William S. Zull
published in the Summer 2001 edition of
“Invention & Technology”...Ed

"PART 11

Fessenden began his daring vision of
making a signal leap 3,000 miles by estab-
lishing experimental stations at Machrihan-
ish, in Scotland, and at Brant Rock, Mas-
sachusetts, a small seaside community near
Plymouth. In July 1905, he moved his fam-
ily into a cottage at Brant Rock and set
about building a 400-foot-high cylindrical
tower.

The stations at both Brant Rock and
Machrihanish were completed by late 1905,
and on January 10, 1906, the world’s first
successful transatlantic wireless two-way
transmissions were made. However, atmo-
spheric conditions made it impossible to ex-
change successful transmissions every
night, and, as the days grew longer, signals
began to fade. Finally, transatlantic com-
munications had to be abandoned, not to be
resumed until October.

By that time, Fessenden had taken an-
other great step. For years he had realized
that the key to achieving greater clarity in
the transmission of both telegraphy and
telephony lay in the use of higher frequen-

F

In 1906, Fessenden achieved 2-way
voice transmission between Machri-
hanish, Scotland and Brant Rock Sta-
tion, Mass. (Marconi had sent radio
signals from England to Newfoundland
in 1901, but only one-way and in Morse
Code.)

The theoretical advance turned out to
be the most enduring of Fessenden’s many
inventions, the heterodyne (Greek for
“different power”) principle. This princi-
ple is based on the fact that when two vi-
brations are created at the same time, addi-
tional vibrations, known as beats, will be
heard at the sum and difference of their
frequencies. Not long after he began his
experiments with wireless telephony, Fes-
senden had seen how this principle could
be used to transmit sounds.

He would send out a high-frequency
signal that was modulated (varied in fre-
quency) by a speaker’s voice. That signal
would be mixed with another signal of the
same high frequency, except this one
would be held constant. The two signals
would differ by the amount of the modula-
tion - in other words, by the frequency of
the sounds being transmitted. Therefore,
the beat frequency, equal to the difference
of the two, would reproduce the voice that
had modulated the original signal.

Although considered a simple principle
today, in 1905, the concept of heterodyn-
ing was way ahead of its time. Anyone re-
ceiving the signal would need to have ex-
pensive and probably finicky apparatus on
hand to generate a matching frequency. It
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would take the addition of the vacuum
tube, which was integrated with Fes-
senden’s principle in Edwin Armstrong’s
superheterodyne system in 1912, to make
voice transmission simple and reliable
enough to become widespread.

Fessenden’s great practical advance
would also be important in future radio de-
velopments. Since humans can hear up to
about 20,000 cycles per second, he wanted
to transmit at well above that level. But
the best alternators on the market could
generate signals only as high as 10,000 cy-
cles. In the fall of 1904, though, Fes-
senden hired General Electric to leap for-
ward an order of magnitude by building
him a 100,000-cycle alternator.

A little-known GE engineer named
Ernst Alexanderson came up with an inno-
vative design that included a pair of disks
moving in opposite directions, sandwiched
around a rotating armature. Throughout
1905 and 1906, Fessenden peppered
Alexanderson with suggestions on how the
design might be improved. While most of
his ideas were quite valuable, Alexander-
son could only shake his head at Fes-
senden’s insistence on using wood for the
armature instead of iron.

In August 1906, GE delivered the fin-
ished alternator to Brant Rock. Fessenden
tested it up to 76,000 cycles, though in ac-
tual use he held the frequency down to
50,000 to increase its power output. By
late 1906, his voice-transmission system
was ready for demonstration. ’

On December 21, reporters listened as
Fessenden established voice transmission
with a fishing boat at sea. Then, on Christ-
mas Eve, he made history’s first public ra-
dio broadcast. Intended for ships at sea, it
consisted of the playing of a recording of
a largo by Handel; Fessenden himself per-
forming “O, Holy Night” on the violin and
singing the last verse; a Bible reading; and
finally Fessenden wishing everyone a
Merry Christmas. Ships equipped with
Fessenden’s apparatus had been told sev-
eral days earlier to listen for the broadcast.
It was remarkably successful, being picked
up as far away as the West Indies. But
even more impressive was the uninten-
tional receipt of later transmissions be-
tween Brant Rock and Plymouth at
Machrihanish and Scotland.

The 1906 broadcasts turned out to be
the high point of NESCO’s ill-fated exis-
tence. In early December, a fierce storm
tore down the Machrihanish tower and
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funds were not available to rebuild it imme-
diately. Soon after, Marconi began provid-
ing transatlantic wireless telegraph commu-
nication on a regular basis. An economic
panic the next year hurt the company’s goal
to sell point-to-point communication and
clashes between Fessenden and his backers
continued.

NESCO’s fortunes picked up briefly af-
ter the company hired its first salesman in
1908 while Fessenden concentrated on im-
proving spark-gap telegraphy. The com-
pany made some sales to the Navy and the
United Fruit Company but the equipment
was too expensive for most potential cus-
tomers and there was too little money in
selling it directly to users.

Exasperated by Fessenden’s attempts to
dictate business strategy, NESCO tried to
remove him from the company presidency,
ostensibly so he could concentrate on re-
search and development. In May 1912,
Fessenden won a judgment of $400,000
from what remained of NESCO, but the
company went into receivership before he
could collect and the judgment was re-
versed on appeal. (NESCO, whose assets
by this point consisted almost entirely of
Fessenden’s patents, would eventually be
purchased by Westinghouse in 1920 and
then by RCA in 1921, prompting Fessenden
to sue yet again.)

Following the fall of NESCO, Fessenden
would make no more major contributions to
radio. But in August 1912, he met an old
friend named Harold Fay who was an exec-
utive with the Submarine Signaling Com-
pany of Boston. Fay invited Fessenden to
come learn about the communications work
his company was doing. Within three
months, Fessenden had invented an array of
underwater sending and receiving apparatus
including, most notably, a very sensitive os-
cillator. The device consisted of a copper
cylinder that was subjected to a constant
magnetic field and oscillating electric cur-
rents induced with a solenoid. The interac-
tion of these forces produced longitudinal
vibrations in the tube that were transmitted
to the water by means of a diaphragm. Fes-
senden developed further uses for the oscil-
lator in iceberg detection and by incorporat-
ing it in a fathometer. Late in life, he
ranked his marine inventions equally with
those in radio as his most important techno-
logical accomplishments.

During World War I, the tireless inven-
tor inundated the British War Office with
ideas, among them the concept of massing
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airplanes (which would be built in Canada
using a light-weight engine of Fessenden’s
design) to bomb enemy lines of communi-
cations; ways to locate concealed artillery
by sound; submarine finders and naviga-
tional aids; and schemes for improving ri-
fle and machine-gun sights. Following the
armistice, he devised a primitive form of
television he called the pheroscope.

Fessenden about the time he was work-
ing for the Submarine Signaling
Company -

Following the war; heart and circula-
tory problems, continuing legal troubles, a
conviction that his best work had been
stolen and a general hostility toward large
corporations began wearing down the pio-
neering inventor. During the 1920s, as ra-
dio exploded in popularity, the world’s
first broadcaster turned away from the lab-
oratory and devoted himself to research in
ancient history and defending his own
place in history. The legal suits that had
consumed much of his life finally came to
an end on March 31, 1928, in an out-of-
court settlement in which he was said to
have won $2.5 million from RCA. This
enabled the Fessendens to purchase prop-
erty in Bermuda, and there Reginald Fes-
senden’s heart gave out, on July 22, 1932.

While his business partners may have
wished he had spent more time in the pre-
sent day, few inventors of any era have
been more farsighted than Fessenden. On
the heels of a century that saw wireless
progress from the dots and dashes of
Morse code to the 0’s and 1’s of the Inter-
net, the magnitude of his achievements be-
comes more apparent every day.
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THE “RADIO NEWS”
SUPER
SUPERHETERODYNE

By Ray Chase

Being a fan of early superheterodyne
radios I was surprised to find articles
about a special super-het radio in some
Radio News magazines that I recently ac-
quired. ' '

skekk

Since the earliest days of radio, the su-
perheterodyne circuit was considered the
ultimate for obtaining the most in receiver
performance. First there were those four
or five-foot long eight-tube battery pow-
ered kit sets such as the Victoreen and the
Ultradyne along with the ten tube Golden-
Leutz’s, Norden-Haucks and Remler In-
fradynes. In the 1930’s, Scott and Mc-
Murdo Silver battled for the high end of
the market with seventeen to twenty eight
tube super-het radios that cost as much as
a small house.

Of course, all radios of that period
were now super-hets, some with only four
tubes but the mainliners like Philco,
Stromberg Carlson, Midwest and others
also put out “super” radios of ten to fifteen
tubes or more. Then in 1941 the Radio
News magazine decided to enthrall its
readers with what they decided to design
as the ultimate superheterodyne that they
called the “Super Superheterodyne.” This
was to be a “Radiomans” dream receiver,
embodying all the best technical features
of the period and unencumbered by manu-
facturer’s cost constraints or marketing
limitations.

Being a large circulation monthly radio
magazine enabled them to “wheedle”
parts and technical assistance from many
of the major radio suppliers. They created
a long list of goals to be accomplished in
this radio; the salient ones are as follows:
band coverage from 540 Khz. to 31.6
MHz in the AM spectrum & 42 MHz. to
50 MHz in the FM spectrum, two RF
stages, controlled regeneration in the IF
stages, variable IF bandwidth, “S” meter,
dB/vu audio meter, variable delay AVC,
automatic squelch, volume expander cir-
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cuit, treble and bass equalizers, CRT for
modulation monitoring, noise limiter, an-
tenna noise phasing system, crystal filter,
variable BFO, RF gain control, output cir-
cuits for a record cutter, and an FM reso-
nance indicator.  All this added up to the
use of 35 tubes split between octals and the
newly introduced loctals.

The audio output stage was strictly class
A with a pair of 6B4G’s. All this on a chas-
sis 26” wide and 24” deep. The front panel
was 26” by 24” and contained no less than
34 controls including six toggle switches.
No speaker was mounted on this chassis or
metal cabinet; rather the intent was to set
the radio on top of a Jensen bass reflex en-
closure.

The authors of this project are listed as
Karl A. Kopetzky (WI9QEAO and Oliver
Read (W9ETI) and the project was de-
scribed in three monthly installments, the
April, May and June 1941 issues of Radio
News. Included were schematics, parts lists
and alignment details. The authors ac-
knowledged assistance from Radio Manu-
facturing Engineers of Peoria, IL, the Na-
tional Co., Hallicrafters, and others. In the
final article they reported that the operation
of the finished receiver met all their goals
and expectations.

They went on to indicate that several
readers had started work on their own ver-
sions. They then added: - - “It may be said
that this is not the time to build a large re-
ceiver, the national situation being as it is.
In answer to that, we may say that we know
of no plan of our Government, or any
agency thereof, to limit radio receivers in
any respect”. Ominous thoughts in the sum-
mer months of 1941.

An interesting experiment and perhaps a
fitting final tribute to radio’s “Golden Age”
of the thirties. Very soon radio building
would be curtailed if not totally eliminated
to.ramp up for vital war work.  After the
war the FM band would be shifted upwards,
miniature tubes would surpass loctal and
octal tubes, dual conversion receivers
would become the norm in communications
and single sideband reception was not far
off. So technical advances quickly made
obsolete this grand effort but what a find it
would be to discover one of these radios
lurking in an attic somewhere.
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A MORE USEFUL
RF SIGNAL
GENERATOR

Edited by Marv Beeferman

The following was contributed to the Au-
gust 2004 “Sound Waves” by Mike
Grimes...Ed

Tube-type RF frequency signal genera-
tors are relatively inexpensive. Just look
around eBay or your local radio club
sales/auctions. A good RF frequency sig-
nal generator, however, is a good, almost
necessary tool to restore vintage radios.
Alignment, trouble-shooting, and perfor-
mance testing are among the applications.
Most of the less expensive units have
small scales for tuning and very little
vernier action so it is difficult to know ex-
actly what frequency to which it is tuned.
Scale accuracy most often is a problem. If
you don’t want to spend a lot for a state-
of-art signal generator with crystal stabil-
ity, digital read-out, etc., here is a sugges-
tion that you might want to consider.

The solution is to add a frequency
counter to the signal generator. The
counter will give the precise output and al-
low tuning to the desired frequency. The
difficulty here is that most low-end fre-
quency. counters require a good solid,
strong signal for stability. With most

counters, a direct connection to the signal
generator output will provide a stable
reading at full output. However, if the sig-
nal generator attenuation is turned up for a
minimum signal, the counter can lose its
lock and appear unstable. It is desirable in
some cases, like during alignments, to pro-
vide a minimum signal generator output.
The solution is to provide a high-level
RF sampling port on the signal generator.
It’s quite simple - most tube-type genera-
tors of the ‘50s era used a 12AU7 or
12AT?7 oscillator tube. To this tube, add a
1000-ohm resistor in series with a 0.01 uf
capacitor from pin 3 (cathode) to the cen-
ter pin of an RF sampling connector. Use
good RF techniques of short leads and
coax to run the sampling port outside or to
a newly installed connector on the signal
generator. The resistor can be adjusted to
between 330 and 2.2 Kohms if you have
trouble driving the counter.
That’s all there is to it.
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LET’S SUPPORT
OUR HOST!

I want to help by joining the

FRIENDS of the
David Sarnoff Library

Name

Address

City State . Zip

Email

Phone

VI 12AT7

.....

=@
sl

N
~

22

~JOldies but goodies...the bottom of the previous page shows a
Heathkit 1G-102 RF Signal Generator feeding my kit-built
Sabtronics (remember those?) frequency counter. Counter
connections are to pin 3 of the 12AT7. '

Your contact information will not be released.

MEMBERSHIPS:

[] Student/Senior $ 25.00
[] Individual $ 35.00
] Family $ 50.00
[] Contributor $ 75.00
[] Business $100.00

WORKING HARD AT INFOAGE

| am interested in helping as a

volunteer in one of the following areas

(please circle):

Archives Museum Website

Development Finance Legal

Members of the David Sarnoff lerary recelve

: Quarterly newsletter

Discounts on photos and reproductlons

: Free ‘entrance to events
‘Free use and tours of the Lnbrary
A portion of your. membershvp fee is
tax, deductlble : ‘

Return form with check to:

David Sarnoff Collection, Inc.
201 Washington Rd., CN 5300
Princeton, NJ 08543-5300
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HAZELET
SWAPMEET

2004




