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Editor's Comments

160 Meter Events, December 23rd and 29th

Two events this month on 160 meters that should be noted: December 23 there is
the 2nd Annual AMI 160M Heavy Metal Jamboree and December 29 is the Sth (or
9th) Annual ER/N2KSZ Memorial Jamboree. The Jamborees get started early in the
evening and carry on until the following morning. For those of you who are not
normally active on 160, these events are an opportunity to try oul the band and get
to know some of the regular ops there,
Colorado Moming Group Thanksgiving Day Jamboree

O}, K@0), the events organizer, told me that when he got on frequency (3876) at
6 AM the jamboree was already underway which indicates the level of interest out
in the west. During the day there were 36 checkins
Collins 300G Progress Report

I'm very proud to announce that my 300G is on the air and performing well. All
of the major problems have been resolved and I'm just having a ball operating the
transmitter on 160, I'm still learning about the transmitter but should be able to

t some kind of report next issue.

Updates to Parts Directory and Vintage Nets List

Now would be a good time to make sure that the Parts Directory and the Vintage
Nets are up to date. I'd like to ask everyone that has a unit on the Parts Directory
to make sure their listing is accurate. If vou've moved or no longer have the parts
set please let me know. And also all those that check into the Vintage Nets— have
alook at the listings on page 19 and let me know il there's any misinformation there,
Happy Holidays to all from Shirley and me. N6CSW
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Press Wireless

2.5 Transmitter

by Chuck Teeters, WIMEW
541 Wimbledon Drive
Augusia, GA 30909

Unless you were born in the twenties
or earlier, it is hard to imagine the days
before underseas multichannel tele-
phone cables, and communications sat-
ellites. The War Department was de-
pendent upon high frequency CW at
the start of World War Il. Overseas
messages were sent by Morse over
commercial cables or international code
viashort wave radio. There were several
overseas telephone circuits using LF
and HF SSB operated by ATET, but
none were used by the Army. The hub
of Army and Air Corps communications
was radio station WAR, at Fort Meyer,
VA at the present site of the Pentagon,
operated by the Signal Corps
Communications Service Division.

Fixed station Army transmitters were
400 to 1000 watt 4 to 23 MHz CW units
made by WECo, Federal and GE/RCA,
Receivers were Hammarlund Super
Pros, with a few National and Wilcox
mixed in. When the bulldup for World
War I started the Signal Corps went to
the manulaciures to get receivers and
bigger transmitters. The company that
offered an immediate response was the
Press Wireless Company of Hicksville,
NY.

Press Wireless was an old time
communications company that, as their
name suggested, provided worldwide
communications for newspaper
They had been unhappy with thc
equipment offerings available and had
started their own manufacturing
division in 1937 to build transmitters
and receivers. With their experience as
an operating company the equipment
Press Wireless designed and were
building, was optimized for reliable

long distance CW communications cir-
cuits. Simple, reliable, using readily
available parts, casy to maintain 4 to 26
MHz transmitters and receivers
designed for 24 hour, 7 days a week and
mostly unattended operation, it was just
what the army was looking for.

The first radio the Army bought from
Press Wireless was their model 981 - 25
transmitter. The PW 2.5 was a 2-1/2
KW output 2 to 23 MHz air cooled CW
transmitter. The first one was delivered
to WAR for testing. It was love at first
sight for the Army fixed station officers
and enlisted men. The PW 2.5 was big
and rugged and exactly what they
would have built if they had time to do
it themselves. There wasn't a part in it
that they didn’t recognize. The Bud
Radio cabinets held Cardwell,
Hammarlund, and National caps. EF
Johnson tube sockets were holding
Amperex and RCA tubes. The meters
were Weston, and the control knobs
and dials were Millen. The term
battleship or brick outhouse would best
describe the construction. Even with
the massive construction, every part was
accessible and casy to change.

The transmitter was crystal controlled
with a 615 oscillator followed by an 807
brufter, with three frequency mulbipliers
using Amperex HF1L00s which could be
switched in or oul depending upon the
output frequency. A push pull driver
with HF300s preceded the push pull
output stage which used Amperex
ZB3200s. The output tank was set up to
feed a 600 ohm open wire line, which
was the commonly used transmitter
feed line in those days. The transmutter
operated from 220 volt three phase
power. A half horsepower blower
covled the final tubes and moved air
through out the entire transmitter. The
buffer was electronically keyed by a
pair of 2A3s, The ZB3200s operated at
3900 volts with 1.8 amp plate current.
The output was always in excess of the
rated power, and was normally over
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The PW 2.5isa2-1/2 KW output, 2 to 23
MHz air cooled CW transmitter.

three and a half kilowatts. The rectifiers
were three pairs of 866s, a pair of 872s
and six 972s in a three phase full wave
circuit.

The transmitter was in two 6' 6" high
cabinets sitting on a 3' by 56" base. All
the wiring came in through the base
except the RF output which came off
the top of the right cabinet which housed
the power amplifier and 3900 volt power
supply. The oscillator, buffer, keyer,
multipliers and driver were in the left
cabinet, along with their power
supplies. In case of PA trouble, the 750
watt output of the driver was available
from the top of the left cabinet. The
front and back doors opened on both
cabinets for QSYs and maintenance.
QSYs were by switches and tuning caps,
except for the driver and final. These
tuned circuits used long rods running
along the outside of the coils, and copper

or ceramic spacers were in-
serted to select the proper
sections of the coils. The rod
ends were tightened up to
bring the spacers in contact
with the lugs on the coils. A
good transmitter man, MOS
649, could shut down,
retune and bring the 2.5
back up on a new frequency
in one and a half minutes.

The Army was happy
with the PW 2.5 so they
bought 24 more. It was the
most used big transmitter
the Army had in WW 11,
With the good results of the
2.5the Army bought 12 PW-
15s,a 15 kilowatt air cooled,
and 10 PW-40s, a 40 kilowatt
water cooled, transmitters
from Press Wireless for the
longer paths such as
Washington to Ethiopia,
and San Francisco to
Australia. The Army then
bought the Press Wireless PW-DDR
receiver which picked up AN/FRR-3
nomenclature. This was a 5 channel
fixed tuned diversity receiver that could
be remotely controlled. In 1942 PW
started working with Western Electric
to convert CW equipment to 850 hertz
shift radioteletype. The PW-FS-12
frequency shift exciter became the 0-5/
FRand a WECo teletype tone converter
D-152609 became the AN/FGC-1. In
1943 when the Army started using
WECo S5B transmitters and receivers,
the PW-155 and PW-40S were adapted
for linear amplifier service.

The PW-155 and PW-40s survived
until replaced by Collins 15 and 40 KW
units in 1953, but the 2,55 were pulled
out of service soon after the war and by
1949 were gone, The PW receiver AN/
FRR-3 was replaced by the AN /FRR-38
(R-390) in 1952, and the 0-5/FR
frequency shift exciter was replaced by
the 0-5B/FR built by Hallicrafters in

continued on page 42



Marconi’s Dramatic Moment on Signal Hill:
A Retrospective Review

Part One

by Robert E. Grinder, K7TAK
7735 N. lronwood Dy,
Paradise Valley, AZ 85253

atreg@asu.edu

One hundred years ago, Guglielmo
Marconi (1874-1937), while situated
atop Signal Hill, 5t. John's,
Newfoundland, reported the reception
of transatlantic wireless signals sent
from Poldhu Point, Cornwall, on the
Southern coast of England. The signals
consisted solely of three brief clicks,
representing the letter “S” of the Morse
code, sent over and over again during
the afternoon of December 12, 1901.

Marconi had conducted recently
wireless transmissions across the
English Channel and from coastal
stations to nearby ships at sea. His
efforts attracted considerable publicity
and alerted entreprencurs to the
commercial potential of wireless. The
transatlantic performance, however,
heralded an illimitable leap into the
future, The long-distance wireless
transmission of electromagnetic waves
represented an unforeseen dimension
af physics-an extension of reality that
illustrious scientists of the day, like
Thomas Alva Edison, thought
impossible. The worldwide reaction to
the event was predictably one of
incredulity and astonishment. Perhaps
a comparable intensity of awe and
excitement was attained subsequently
when astronauts first walked on the
surface of the moon; perhaps it will not
be attained again until a spaceship
carries humans to another planet.

| became a radio amateur as radio
technology flowered around mid-
cenfury. Marconi’s stunning 1901

exploit featured prominently in the

-

folklore then current. My interest in it
languished subconsciously for vears
thereafter, since the apparatus that he
used—coherer receiver, 15-25 kilowatt
spark transmitter, and ad hoc antenna
designs—had little meaningful
connection to the vacuum tube era in
which | was participating,

A few years ago, my interest was
revived when a trip to England
provided opportunity for a visit to
Poldhu point. | stood on the forlomn site
where a radio shack once housed his
spark transmitter, which in 1901 had
been far and away the most powerful
transmitter ever constructed. The site
was on a promontory over 100 hundred
feet above the Atlantic shoreline, which
offered a view of the horizon that
seemed half-way to Newfoundland.

My inquisitiveness thus kindled, | was
motivated during August 2001, to visit
St John's, New foundland, The Province
was in the midst of commemaorating the
one-hundredth  anniversary of
Marconi’s transatlantic test. Children
were being encouraged to fly kites, in
symbolic replay of a Herculean aspect
of the event (se¢ Part L1, below),
Distinguished spokespersons were
making speeches, less about Marconi's
historical tests than visionary
pronouncements about the next stages
in wireless communications.
Importantly, the curators of exhibits at
Colonial Building, 5t. John's, where
legislators once held their congresses,
arranged cooperatively with the staff of
Marconi ple, Chelmsford, England, to
bring to Newfoundland fora temporary
exhibit the original equipment that
Marconi had used on Signal Hill.

A few weeks after he returned from
5t. John's, Marconi stored in boxes at



Site where Guglielmo Marconi réceived

the first transatlantic wireless signal

December 12, 1901

VO1AA—QSL card of the Society of Newfoundland Radio Amateurs (SONRA),
whose members operate a commemorative (5SB) amateur station on Signal Hill.

Chelmsford the coherer and its
accessories, which someone covered
much later with cloth sheets. The
diligence and persuasiveness of the
curators paid dividends, because for
hundred
generations of Marconi personnel in
charge of the priceless heirlooms had
chosen to prohibit historians, scientists,
and citizens from examining them

The artifacts brought to the Colonial
Building were displayed in rectangular
glass cabinets set on pedestals for
viewing easily from several
perspectives. The docents whom I met
were justifiably proud that this was the
first exhibit of the receiving equipment
that Marconi had used on Signal Hill.
The fact that it has been boxed and
hidden from scrutiny explains why it
has been described speculatively in the
literature only with sketches and
drawings-journalists and biographers
had been denied access to pictures of
the actual items, Since the artifacts were
now were on public display and
accessible for everyone to view free ol

one vears, successive

n

charge, the gracious docents permitted
me to photograph them through the
glass of the cabinets. To assist me, they
removed glare by turning off spotlights
and closing curtains to exclude sunlight.

Initially, I intended this paper to be
primarily one in which I shared with
of Electric my
photographs of Marconi's receiving
apparatus (see Part 11, below). My intent
was to augment the perspective
provided already by the sketches and
drawings. However, as | reviewed the
circumstances associated with
Marconi's formative years and his
transatlantic tests, | encountered details
that unfolded less lucidly than 1|
anticipated. Therefore, 1 decided to
present the pictures in the context of a
discussion of both Marconi’s emergence
asawireless engineer through 1901 and
the incremental development of his
apparatus, transmitter
evolvement from Hertz, Marconi, and
Fleming and receiver evolvement
through Varley, Hertz, Branly, Lodge,
Popoff, Marconi, and Solari. 1 have

readers Radio

I describe

continued on next page



divided my commentary into four parts:
(I} Marconi’s formative years; (1)
Marconi's  frenetic, accelerated
professional growth in England; (I1I)
Marconi's dramatic moment at Signal
Hill; and briefly, (TV) Marconi’s stature
in history.

Part I: Marconi’s formative years

Marconi’s childhood in Bologna, Italy,
was cushioned by prosperity. His father
oversaw huge family farms and banking
interests. His mother was a heiress from
a wealthy Scotch-Irish family, who were
whiskey distillers in Dublin, She grew
up living in a castle and had come to
study music at the Conservatory in
Bologna, where she met and married
his father. Marconi’s boyhood residence
was his father’s four-story mansion,
Villa Grifone, surrounded by acres of
vinevards,

Marconi did not attend school with
other children. He was tutored starting at
age fiveuntil he was 14 yearsold. Reading
books, especially sbout electricity, became
his favorite pastime between five and ten
years of age. Since the relatively severe
winters in Bologna were distasteful to his
mother, the family and tutor moved
usually for a few months to warmer,
seastcde climates, like Florence or Leghorn,
In Leghorn, when he was 13, he
befriended an elderly former telegraph
operator who was losing his sight.
Marconi read to him, and in turn, the
older man taught the boy the Morse code.
Marconi’s acquisition of code skills, at a
youthful age, indicates an carly interest
in telegraphic communication. My belicf
is that the occasion was one of his more
critical formativeexperiences. A few years
later, when he began seriously to
demonstrate wireless systems, skill with
the Morse code facilitated his gaining
knowledge hands-on as he operated
euipment himselt,

When Marconi was 14 years old, his
parents enrolled him in a Florence
Instibvte, where his favorite classos were
in physics and chemistry. Marconi

loathed the school, partly because years
of solitary tutoring failed to prepare
him for the rough and tumble activities
of his peers. However, Marconi
developed a life-long friendship with
an older boy, Luigi Solari, who later
assisted him in countless experiments,
and notably, provided the coherer that
Marconi used on Signal Hill to listen for
transatlantic signals from Poldhu.

Marconi attended the Leghorn
Technical Institute at age 15. His mother
obtained this time the services of a teacher
who provided for him private lessons in
physics. The breadth of his knowledge
expanded rapidly. He began to subscribe
1o physics journals, and he used volumes
at the Institute to complement the
relatively good collection of technical
books in the library at the family estate.
He wasattracted especially todiscussions
of experiments. On one occasion, Marconi
demonstrated Benjamin Franklin's
proposition that static electricity could
be drawn from a cloud in the midst of an
electrical storm: he connected a bell to a
zinc spear placed on the roof of the villa,
leading it to ring when a thunder storm
materialized.

Given the studious, young lad’s
intense involvement in physics, his
mother arranged for him, al nineteen-
years-of-age, to discuss his interests
with a family friend, Augusto Righi,
distinguishied professor of physics at
the University of Bologna. Righi
appreciated Marconi’s curiosity and
dedication, and without requiring him
o register as a student, he allowed him
toborrow his books, attend his lectures,
and perform experiments in his
laboratory. Marconi spent endless hours
pouring over books and conducting
experiments; in the process he
developed, as most good technicians
do, a sophisticated, intuitive capacity
in understanding how to make things
work while not understanding the
theoretical bases for why they worked.

Whereas most of the adolescents in



Monument erected in honor of Marconi at Poldu Point. The plaque reads as

follows: “To commemorate the pioneer work done by Guglielmo Marconi and his
research experts and radio engineers at the Poldu wireless station between 1900
and 1933. The Marconi Company presented this historic land to the National
Trust. Some six acres of cliff land were given in 1937 and forty four acres behind
the cliffs on which stood the station and masts were given in 1960.”

Bologna were expected to work to
augment allowances, and perhaps aid
their families, Marconi’s family resources
afforded him the luxury of being a self-
educated student, unfettered by financial
constraints. Throughout his formative
years, his mother had taught him English
and inspired him to concentrate, to learn,
and to follow his inclinations, wherever
they might lead him. She encouraged
him toelevate his dreams and aspirations
to higher and higher planes; thus, he
became literally a “son of destiny;” he
acquired an exalted sense of self-
confidence, and asanadult, consecutively
more lofty visions led him to address
seemingly unattainable  goals.
Simultaneously, his father neither
interfered with hisson’ssolitary activities
nor discouraged him. However, his father
exerted as much influence as his mother

upon his character; via subtle discussions,
he imbued his son with an acute
awareness of entrepreneurial corollaries-
to be certain that his every undertaking
represented a sound, profitable
investment.

In the summer of 1894, during his
twentieth year, his mother sent Marconi
in the company of an older brother, to
the Italian Alps fora vacation. She hoped
that his gregarious brother would
introduce him to outdoor sports and
evening festivities, thus tempering his
reclusion. The stratagem failed. One
day, while in the Alps, Marconi read an
obituary of Heinrich Hertz who had
died prematurely that year at only 37
years of age. The article described how,
six years earlier, in 1888, Hertz had
demonstrated empirically the principle
that “electric waves” could be

continued next page



propagated through space.

Hertz drew upon a substantial variety
of precedents. For example, a Dutch
mathematician, Christian Huygens

in 1678 that all space in the
universe is filled by an invisible
medium, which he regarded as ether,
and he h that it accounted
for the propagation of light. [Physicists
today regard the concept of ether as
superfluous.] Almost two centuries
later, in 1832, the British genius, Michael
Faraday, who contributed extensively
to the science of electricity, supported
Huygens® theory. Faraday stated that
he believed that some form of vibration
propagates both light and
electromagnetic waves through the
atmosphere. Faraday also offered a
laboratory demonstration of the
“induction coil,” thatis, if a low-vaoltage
is delivered to a coil of a few tums
wound around a cylinder, a much
higher voltage is produced at the ends
of a second coil of many turns, when it
is wound over the first coil
Consequently, should the ends of the
second coll be brought close together, a
relatively large spark will ensue.
Following Faraday, a British
mathematician, James Clerk Maxwell,
developed in 1867 a precise,
comprehensive mathematical
formulation in which he postulated that
both light and electromagnetic waves
travel similarly through space at a speed
of 186,000 miles per second.

Hertz set out to design a laboratory
experiment that would both create and
detect electromagnetic waves, His
primary objective was to demonstrate
that the waves travel through space. In
developing parameters tor his apparatus,
he incorporated serendipitously what
were to become the three essential
components of a wireless system—
transmitter, aerial(s), and receiver. Figure
1illustrates Herte system. [ Thom-Collins,
1908, Part [l p. 5). 'l'hsmdqmudm
“A”, or “exciter,” as he named it, is

comprised of “1" akey, “2" abattery, and
“3" an induction corl. The high tension
terminals are connected toan "oscillibor,”
which is formed by two brass spheres,
“a* and “a.” Each is supported by a
vertical brass rod "¢” and attached by a
horizontal brass rod to a square brass
plate, respectively, “b” and “b.” which
create an aerial. The spark-gap is shown
at “d.” The receiver “B,” or “resonator,”
is derived simply from a loop of wire,
with its ends affived with tiny balls, which
are brought close together. Hertz
hypothesized that when the exciter
generates a high-voltage current, a spark
will leap from one oscillator ball to the
other; electric waves will then be emitted,
and via wircless, a small spark will jump
across the ends of the resonator.,
Hertz' confirmation of Maxwell's
theory was widely disseminated
the scientific world. Excited
physicists replicated it easily. The
primitiveness of his detector, however,
narrowed for a time his extraordinary
demonstration to the status of a mere
novelty. The wire ring that Hertz used
as a detector required oo much energy
from his oscillator to alfect it more than
o few feet away.

Physicists were initially pessimistic
about whether the detector could be
improved. However, an English railroad
technician, S, A Varley, in the 1560s,
sought to protect telegraph lines from
lightning, and in discovering by trial and
error the mechanism he needed, be
produced inadvertently the first wireless
detector. Varley packed a block of wood
loosely with carbon and tin filings, tied
one end of the filings o a telegraph wire
and the other end o ground. He found
that the loose filings were highly resistant
to the passage of electricity, so that when
the block was in the circuit, the wire was
insulated from ground; however, the
filings adhered in the presence of
lightning, and in this low-resistance
condition, conducted the lightning to
ground. After the lightning passed, the
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Figure 1: Hertz's electromagnetic wave apparatus

filings returned to their loose state and
again insulated the telegraph wire from
ground.

Varley had solved a substantial
problem, and post-Hertz physicists were
relieved when they recognized that he
had created the first relatively effective
wireless detector, for only in the presence
of an electromagnetic wave—lightning
being comparable to a man-made spark—
would the device conduct current.
Professor Edouard Branly, a French
physicist was first to convert Varley’s
wooden device into a wireless receiver.
In 1890, he filled a thin glass or ebonite
tube, a few inches long, with iron filings
with which he detected waves from a
Hertzian oscillator atabout 65 feet. Branly
used an adjustable copper plug at each
end of the tube. He found, with tension
against the loose filings from the plugs,
thatreception ofan electromagnetic wave
caused the filings toadhere, thatis, change
fromrelatively higher to lower resistance,
and thereby, conduct current, which he
registered on a galvanometer in series
with a battery across the plugs.
Furthermore, Branly found that he could
loosen the filings again instantaneously

by tapping the glass tube with the end of
a pencil,

Four years later, Sir Oliver Lodge,
professor of physics at Liverpool,
succeeded in 1894 in detecting Hertzian
waves several hundred feet with the
Branly receiver. He fitted the tube with
a clock mechanism to jar the particles
loose automatically. Lodge called the
device a “coherer” in that wireless
waves caused the filings to cohere. In
1895, about the time Marconi’s interest
in wireless flourished, Alexander
Popoff, a Russian physicist made
significant improvements in the Lodge
coherer while endeavoring to develop a
warning device for lightning storms.
Popoff was first to use an aerial and
ground system, a technique that Nikola
Teslain 1883 had described in published
lectures (Cheney, 1981, p. 69). He also
incorporated a “decoherer tapper” that
was controlled directly by the wireless
impulses. When the latter lowered
[changed]| the resistance of the coherer,
conduction closed the circuitof a battery
operated-relay, which in turn, activated
a bell and a clock-driven recorder. The
bell striker tapped the coherer leading

continued next page



the filings to decohere [raise resistance],
thus releasing the relay and opening
the circuit to the bell and recorder. The
contrivance was now in readiness for
another impulse.

Marconi’s biographers assume that
Marconi first learned of Hertz' epic
rescarch when he read his obituary. This
is logically possible, but barely so.
Marconi’s mentor, Professor Righi had
published articles on Hertzian waves;
one of which appeared coincidentally
in the same journal issue that included
the Hertz obituary (Kreuzer & Kreuzer,
1995). Righi regarded wireless as a
noteworthy but shared a
belief held by many other laboratory
scientists of that period that it had no
practical significance. Given that
Professor Righi was actively researching
Hertzian waves, and that Marconi was
under his direct tutelage, it is virtually
inconceivable that the widely read
young man had not before learned
something of  Hertz” wireless
experiment, and the subsequent efforts
of Branly and Lodge to improve Herte’
primitive detector,

Perhaps during the ensuing six years
between Hertz' demonstration of
wireless and his death, Marconi
encountered only lsolated commentary
about the advent of wireless. Since Righi
regarded the phenomenon  as
inconsequential, an impressionable
Marconi may have dismissed it
cursorily, too. However, when
Fragmented insights merged into a
sweeping vision after he read Hertz’
obituary, Marconi's intuition persuaded
him that telegraph messages could be
sentand received over great distances—
once the deficiencies in Hertz” wireless
apparatus were remedied. Vast benefits
to humankind and enormous
commercial gain might then be realized
Messages sent by wireless would be
less expensive per word than those sent
across telegraph lines; costly submarine
cables would become superfluous;

maritime wireless would permit ships
to be in contact with land bases, and
significantly, save lives by facilitating
rescues at sea. From the moment of his
percepts, Marconi's modus operandi
was that of 8 man possessed! Within a
span of only seven years, relentless
energy and single-mindedness would
propel the unregistered student in
Bologna from obscurity o worldwide
acclaim.

When Marconi returned from the
Alps. he worked indefatigably to
reconstruct Hertz' exciter-oscillator and
Lodge’s coherer. He took the coherer
apart and following endless tests
discovered that a mixture of 95% nickel
and 5% silver, ground to dust, made the
best filler. Next, he exhausted the air
from the tube and found that a vacuum
improved both its sensitivity and
reliability. Following a few months of
tinkering, be connected across ita Morse
sounder and battery in series, placed
the coherer about 200 feet from his
oscillator and asked his father to listen
for a series of clicks, Marconi assured
him that with further improvements,
messages in Morse code could sent
commercially over long distances. He
acquired his first investor when his
father advanced funds to purchase
supplivs for additional experiments.

Marconi was thankbul for his father's
support, because he was convinced that
by intensifying his research he would
eventually perfect a commercially
viable communications system;
however, he worried that someone
would surpass him. Years later, he is
reputed to have said: “My chief trouble
was that the idea was so elementary, so
simple in logic that it seemed difficult
to believe no one else had thought of
putting it into practice” (Jolly, 1972, p.
23; Tarrant, 2001, pp. 21-22).

Marconi's concerns were unfounded.
truth-be-told, because he was
unacquainted with the academic world
in which his competition functioned.



Circle of masts erected at Poldu and Cape Cod, respectively, for the transatlantic
experiment.

Academic scientists prefer to advance
theorems and principles rather than
indulge in uncertain applications. They
work tediously in university laboratories,
on a single issue at a time usually, to be
certain that the explanations they set forth
are accurate and replicable. They are
trained traditionally to draw conclusions
conservatively; they are neither expected
nor encouraged to think in terms of
humanitarian  and  commercial
implications. They are disinclined to
ponder either impulsively or
speculatively. Moreover they must often
fulfill other tasks associated with teaching
and administration, and they may have
limited financial resources for research.
For example, both Branly and Lodge,
respectively, were on the cusp of creating
wireless systems. However Branly said
reflectively in 1927: My difficulties have
always been tremendous. | have never
beenwelloff...” (Coe, 1943, p. 26). Lodge
also reported in 1923: “I was too busy
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with teaching to take up telegraphic or
any other development, Nor had [ the
foresight to perceive what has turned out
to be, its extraordinary importance to the
Navy, the merchant service, and, indeed,
land and war service, too” (Hawks, 1927,
p. 242).

Marconi, in contrast, had spent his
adolescence training himself to be a
resourceful, skillful, applied technician
in physics. His strengths were in taking
the products of other and improving
upon them. He was unconstrained by
laboratory regimen and free to pursue
promising ideas, trust his own
judgment, and persist against daunting
odds. He was guided by grand-scale
visualizations, and from them, derived
inspiration to strive for long-range
goals. Importantly, Marconi’s family
and their entrepreneurial and investor
connections guaranteed access to money
virtually whenever he needed it.
Nonetheless, Marconi was anything but

continued on page 41



The Ultimate Regenerative Receiver

by Bruce Vaughan, NR5Q
504 Maple Drive

Springdale, AR 72764
NRSQ@AOL.COM

Part 1

Warning-This article contains
material that may be irritating to

experienced builders. Reader cantion is
advised

I call this radio my “Ultimate Regen-
erative Receiver' because it is the best
receiver 1've built. I'm sure there are
better ‘regens’ out many
readers of this article have better—but
as far as my home built receivers go,
this one is the ‘ultimate.” It's taken me
long enough—59 previous attempts to
be exact—but I've finally built one that
exceeds my expectations. My intention
is to fully explain the construction of
my radio in such detail that even those
who have never built a radio before can
duplicate my results.

How good is the radio? It worked so
well when | first powered it up that |
simply did not belleve (1 In a side by
side listening test between the ‘regen’
and my Drake R4-B, | copied more
stations on the ‘regen’ on 20 meter CW,
than | could copy on my Drake.
Obviously, | reasoned, the Drake was
defective. | then checked the Drake
against my Corsair, it seemed to be
working normally. Again, | tried the
regenerative radio against my Drake
R4-B with the same resulis. | knew it
was impossible for a detector-amp
regenerative radio to equal the results
of a Drake, so | tried it against my
Corsair Il with amazing results. The
Corsair had the edge here and there,
but the operation of the sets was so
close to equal that | began to doubt my
sanity. “Surely, this is the early stages
of senility.” | thought.

Next, | tried the “Ultimate” against
my old and trusted Kenwood T5-930,
Unbelicvable!

Now, totally frustrated, | wrote an e-
mail to the Editor of ER, and to Dave
Ishmael. WASVVL, a writer for ER. Dave
is an Engineer, and an accomplished
radio builder. lexplained my dilemma.
Ena side by side listening test, using the
same antenna, the ‘regen’ held its own,
and sometimes surpassed three very
good commercial receivers. Please
understand, I'm talking signal
reception, not single signal reception.
We all know “regens’ do not have a lot
of modern goodies like AVC, crystal
filters, digital readout, ete, My tests were
basic—how many stations could | read
on CW between 14,000 and 14,050, How
did DX on the ‘regen’ compare to the
same DX station received on my
commerchisl recelvers, Laldo rana very
subjective test—which receiver
sounded move pleasing to the ear, No
filters were used on the commercial sets,
Sure, sometimes it was necessary to kick
in the filter between my ears when
listening to both the ‘regen’ and my
commercial receivers, Tuning on the
‘regen’ is good and sharp, but as
expected is less sharp than the
superhets. Actually in my tests
conducted in mid-afternoon, and later
about %:00 PM, the difference in
sharpness was not a problem.

The results of my tests contradicted
all logic, common sense, and past
experience. The radio was working
better than it should. Both Barry and
Dave were kind, but somehow | have
the feeling that they, like me, question
the results of my tests.
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This is the 60th regen that the author has built. He calls it his "Ultimate Regen".

I am presently building #61 & #62 as
duplicates of #60 to assure that the
results of this little receiver are
repeatable. If you're reading this, then
the two sets worked as expected.

Why have I built so many radios?
Why have [ concentrated all my efforts
on old, obsolete, regenerative radio
circuits? Why do all my sets look like
something out of the 20" and 30's? Please
allow me to explain.

When | retired 1 began building all
the ham gear I longed to build when |
was young, but could not do so because
of a shortage of both time and money.
At age 63 | found myself with a lot of
time, and a large junk box of parts
accumulated since the mid 30's. Let me
explain. Five years later, | found myself
with six home built KW rigs, several
‘100-watt class’ transmitters, and a desk
full of other assorted radios, antenna
tuners, SWR bridges, audio filters,
speakers, and accessories. As | searched
for my next building project | read some
articles on regenerative receivers that
aroused my curiosity. In my youth 1'd
built ‘regens,’

sometimes called

‘bloopers’, but none of my early sets
were good enough to encourage me to
build more of the same.

Now, with forty years experience as a
radio repairman, I finally built a
regenerative receiver that showed
promise. It hummed on twenty,
squealed and whistled on forty, tuning
was critical, and regeneration was
rough. However, | was amazed at being
able to listen to DX on a mere handful of
parts thrown together in a few hours
time. I began work immediately on
another receiver using roughly the same
circuit, correcting obvious faults found
in the previous work. It worked better.
[ builta third, then a fourth. More often
than not, my last radio seemed to work
a little better than the previous set. If,
after a reasonable time spent trouble
shooting, the set did not work better
than its predecessors, it was junked for
parts. Perhaps if 1 kept building
receivers, | would eventually getitright.
I might even come up with a simple
receiver good enough for serious ham
communications. Before we go any
further, if you are a 55B operator you

continued next page



may be wasting valuable time. While |
listen to SSB all the time on my ‘regens’
I would not want to try to operate a SSB
station using nothing but a homebrew

tive radio—that would be an
exercise in fukiliry.

I readily admit | am partial—years of
building simple receivers have made
me ‘soft” on regenerative receivers. |
maintain that CW sounds better on a
good detector-amp ‘regen’ than it does
on most expensive modern day
transceivers. Notice, | said ‘sounds
better.” No one would argue they are
more selective, quieter, or that AVC,
DSP, and digital readout are not a good
thing, however in the hands of a skilled
operator a simple ‘regen’ will give your
new transceiver a run for the money,
often pulling in stations better than the
modern radio. CW signals on a well
built regenerative have a unigue sound-
a quality | love and I'm sure you will
too.
When 1 arise each morning 1 face
northeast (toward Malden,
Massachusetts) and bow three times,
The National Radio Company serves as
my inspiration. James Millen stuck with
a simple three-tube radio that evolved
into the SW-3, Take a look at the diagram
of a National 1-10. | know of no radio
circuit more basic, Yet, Uve read that to
duplicate the results of the 1-10 is very
difficult. 1 am told that National
Engineers, using the same basic circuit,
built many different sets before they hit
upon the proper mechanical
arrangement that made the 1-10 work
so very well. And we must mention the
HRO, a classic from the day it was
introduced. The HRO remained the
“flagship” of the National Company for
over 25 years-and used plug-in coils
long after band switching was standard
on other manufacturers cheapest
offerings. Millen’s secret was in the
mechanical construction more than in
esoteric electrical circuits

Numerous versions of the HRO, the

"

NC-1-10, NC-100 and 101X, and others
National sets 1'm sure, used the famous
PW dial. As a matter of fact, many
builders today refer to the 'W dial as
the HRO dial. Take a PW dial apart—
two moving parts, held together by two
small coil springs. Few things are as
simple-or more practical. Combined
with asimple graph the PW dial enables
accuracy in readout very near
to perfection. | use PW’'s on my
homebuilt receivers when | can afford
them. Introduced in the mid-30°s the
dial is unmatched today. It is simply
the best. They are so valued by builders
that they often fetch prices beyond my
pocketbook. Only last week | saw one
go for $85 on e-bay. It is not unusual for
a PW to bring well over $100,

To better understand my obsession
with ative receivers we should
first take a look at the advantages, as
well as the disadvantages of Edward
Howard Armstrong’s great invention.
After all, it was the discovery of
regeneration that made the vacuum tube
a useful tool of communication,
Advantages of the regenerative
receivern
1.1t simplicity and ease of construction
and ‘regens’ use very few parts.

2, Regenerative receivers offer excellent
sensitivity.

& Good audio quality when properly
built and adjusted.

Disadvantages of the regenerative
receiver:

1. Poor selectivity. Selectivity can be
improved by adding an RF stage, but
are the results worth the effort?

2. Temperamental tuning,

3. Hand capacity. Signal changes when
we touch a control on the front panel..
4. Unstable—Signal drifts.

5. Signal “pulls’ as the detector tries to
follow a strong signal as vou tune across
the band.

6. Microphonic detector. Tapping the
table, or even playing the set loudly
will often trigger “feedback” or micro-




phonics,
7. Strong signals play havoc with

reception, This is especially noticeable
on contest weekends,

8. ‘Dead Spots’

9. Need to adjust regeneration as you
tune across the band.

10, Frequency readout is difficalt.

1L Rough regeneration-squealing,
howling, squawking, etc.

Isthat all? Just eleven disadvantages?
No, there are others but | have hit upon
the main ones.

Itappears obvious then that a “regen’s’
disadvantages far outnumber ils
advantages.

Is it possible that some of the
disadvantages of regenerative receivers
can be partially or wholly eliminated
by changes in our method of
construction? The answer | believe is
yes, it is quite possible, Mechanical
construction is equally as important as
the electrical circuits. 1 feel that the set
featured in this article bears this out.

I have wrilten several articles for ER
describing my building efforts. If you
recall most were general in nature and
did not stress such things as precise
component values-or even the circuits
used. Recelver #60 s so good that |
have declded to detall every phase of its
construction.

This receiver, if built with any degree
of care, will absolutely amaze you and
it does it with a circuit so simple and
easy to construct that you should easily
complete it in less than 40 hours. And
what can you expect for your efforts?
You should end up with a receiver that
pulls in DX with ease, and with ear
shattering volume, has good frequency
stability, (less than 1 KC for the first
hour from a COLD start) readout
accurate enough for serious ham radio
operation. The receiver has regeneration
that’s unbelievably smooth, good
sensitivity and selectivity is all one
could expect from a regenerative
receiver with no RF stage. On the Sweep-

stakes weekend recently | had no prob-
lem copying over filty different stations
on the CW portion of 20 meters with
one pass up the band.

Before we get into the actual
construction of this receiver let me
explain a little of my philosophy of the
regenerative radio. | have tried many
different detectors, many different
tubes, and many different circuits. In
my opinion, adding a tuned RF stage to
the simple detector results in better
selectivity and perhaps more sensitivity.
It also requires more parls, more
shielding. more building expertise,
more coil winding, more money, more
time, and a helluva lot more chances for
the receiver to operate at a level less
'Ilun you expected, It can be the

of an exercise in hair pulling.
nail biting, foot stomping frustration
that only a lizer the size of a
vanilla wafer can curb, If we still lived
in the age of Allied Radio when any
needed part was available for
immediate shipment, then my opinion
might be far different. However, as you
well know, parts are not easy to find
today.

In a TRE receiver shielding is of the
utmaost importance and today you will
have a difficult time buying off-the-
shelf shielding materials, You better be
skilled in metal work before getting
involved with a TRF receiver,
Description of the Receiver

The receiver is built in two pieces.
One piece contains the power supply,
audio output circuit, speaker, and VR
tube.

The second part contains the detector,
two stages of audio amplification, and
the frequency marker. Both units are
built on identical size and weight
chassis—10 X 14 X 3, 063 aluminum.
They are available from K3IWK for
around $20 each,

The circuit uses a 6C4 regenerative
detector, 6507 first audio, 6507 second
audio, 6V6 audio output, OD3 voltage

continued on page 3&



Andy Howard's, WA4KCY,
partially completed 4-1000
transmitter. Sometime in
the new year Andy will be
producing a series of
articles on the design and
construction of this rig.

This is a photo of Tom Marcellino's, W3BYM partially completed 813 rig. This
will also be the subject of a series of articles in the new year. Tom says he's been
working on this rig about 3 months, 4-5 hours a day.
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In response to the two
articles W7GMQ
produced on the Gates
Vanguard Il broadcast
transmitter (Oct. & Nov.
2001) Ozzie, W6ICM sent
in this photo of his rack
model Vanguard Il. And
by the way, Ozzie would
like to sell this transmitier
which is located in Fort
Jones, Calif. The price is
$400. For info contact
Ozzie at
wéicm@sisqtel.net

Doug Smith, WB4ATFQ, in his Kentucky hamshack. He along with WA@FBQ and
WAOBUT will be running the 18th Annual Christmas Eve Santa Claus Watch on
1975. The net starts at 6:30 PM and runs until about midnight.
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A Classic AM Station

This photo was taken of me in my shack back in January, 1947. The rig consisted of
a pair of United Electronics 812Hs modulated by the classic 811s. The receiver was
abrand new HQ-129X. I replaced the original outboard exciter with a Millen exciter
which you can see in the rack. I had this wonderful sounding transmitter until
September, 1950, when I was recalled to active duty. I elected to stay in the service
until my retirement in 1967. [ had some interesting assignments and a lot of hands
on activity with the boatanchors in the Army, Navy and Air Force—but that's
another story. By the way, I got my license in April, 1941, five centuries ago!
Mike Ruggiero, W2NVR
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VINTAGE NETS

Arizona AM Nets: Sat & Sun, 160M 1885 kHz at suncise, 75M 1855 kHz ol 6 AM MST, 40M 7293 kHe
10 AM MST, 6M 50.4 MHz on Sat. at 8 PM MST; 2M 14445 MHz, on Tue. at 730 FM MST,

West Coast AM MNet meets Wednesdays 9PM Pacific on or aboul 3870ke. Net control allernates
between John, WoMIT and Ken, KaCJA.

- California Early Bird Net: Saturday mornings at 8 AM PST on 3870

California Vintage 558 Net: Sunday mornings at 8 AM FST on 3860 + /-

Southeast Swap Net: Tuesday nights a1 730 ET an 3885, Net controls are Amly, WA4KCY and Sam.
KFITXC. This same group also has a Sunday afternoon net on 1885 at 2 PM ET

Esstern AM Swap Net: Thursday evenings on 38585 at 730 ET. This et 18 for the exchange of AM
relaied equipment only

Nosthwesd AM Net: AM activity daily 3 PM - 5 M on 3875 This same group mevts on 6 meter
50.4) Sundays and Wednesdays at 800 I'T and on 2 meters (144 4) Tuesdays and Thursdays at 800
FT. The formal AM net and swap session s on 3875, Sundays at 3 PM.

KsHO! Memorial Twenly Meter AM Net: This aet on 14 286 has been in continuous operation for
at least the last 20 years. B starts at 500 PM FT, 7 davs a week and usually goes for about 2 houns.
Calerade Marning Net: An informal group of AM ers get together on W78 Monday, Wednesday
Friday, Saturday and Sunday mornings at TAM MT.

DX-60 Net: This net meels on 3850 a1 0800 AM. ET. Sundays Net control is Jim, NELUV, with
alternates. This net i all aboul entry-level AM rigs like the Heath D60

Eastcaast Military Net: [ isn't necessary 1o check in with military gear but that is what this ret is
all shoul. Net control bs Ted, WIWW, Ssturday momnings st 0500 ET on 1885 + or - ORM
Westcoast Military Radia Collectors Net: Meets Saturday evenings at 2130 (PThon Y980« or - QREM.
mm-mwm

inlag: mﬂmﬂﬂmhﬂhaﬂy WBEHNF ’i’hhk‘lmnn H 203 at 19002 Sunday and ks
followed by the New Heathkit Net at about 20307 on the same freq. Net control is Don, WB6LRG.
Collins Collectors Associstion Nets: Technical and swap session each Sunday, 14263 MHz. 20007,
s a long-established net run by call areas. Informal ragchew nets meet on Tues nights on 3805 at
2100 Eavstern and on Thur nights an 3875, West Coast 75M net that takes place on 3885 at 2000 Pacific
Callins Swap and Shop Net Mects every Tuesday at BPM EST on 3955, Net control is Fd, WAIAM]
Collins Collectar Association Monthly AM Night: The first Wed. of sach month on 3885 kHz
starting al 2000 C5T (0200 'LTC),
Drake Users Net: This group gets together on 3865 Tuesday nights at 8 PM ET. Net controls are
Crian, KBRIZX; Don, WRNS; Rob, KEXEE and Huey, KDIUL
Drrake Technical Neti Sunday's on 7238 al 8I'M Eastern time hosted by John, KBSAT
Swan Users Nebt: This groop meets on 14250 Sunday afternoons at 4 ' CT, The net control is
usually Dean, WASAZE
Nostalgia/Hi-Fi Net: Meets on Fridays at 7 PM PT on 1930, This et was started in 1975,
KI1JCL 6-Meter AM Repeater: Located in Connecticut it operates on 504 in and 50.5 oul.
Fort Wayne Area b-Meter AM Net: Meots nightly at 7'M ET on 50,58 MHz. This net has been
meeting since the lote "50's Most members are using vintage or homebrew gear,
Southern Calif. Sunday Moming 6 Meter AM Net: 10 AM Sundays on 504 NC is Will, AASDD.
Old Burzards Nebt: Mevts daily at 10 AM Local trme on 345, This is an informal net in the New
England area . Net hosts are George, WIGAC and Paul, WI1ECO.
Canadian Boatanchor Net: Meets Saturday afternoons, 3:00 FM EST on 1745
Midwest Classic Radio Net: Sat. momings on 3855 a1 730AM Central time. Only AM checkins
allowed. Swap/sale, hamfest info and technical help are frequent topics. NC is Rob, WASZTY.
Boatanchers CW Group: 1546.5, 7050, 7147, 10120, 14050, S0 on winber nights, 40 on sammer nights,
30 and 20 meters daytime. Nightly “net” asually around (200-0400 CMT. Listen for stations calling
CQBA. CQGH
Wireless St No. 19 Net: Merts the second Sunday of every month on 7175 + /- 25 kHz at 18007
(3780 + /- 2% kHz alternate). Net control 5 Dave, VAIORP,
Hallicrafters Collectors Assoc. Net: Sandays. 7301845 UTC on 14291 Net control vanes.
Midwest net on Sat. oo TI80 at 1700 UTC. Net contrel Jim, WBESDAML Pacific Northwest net on
Sundays at 2200 UTC on 7220 Net control is Dennis, VETDH
Nets that are underiined are pew vr have changed times of frequency since the last isswe.
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How to Repair a Transmitter

by Jim Hanlon, WSKGI
P.O. Box 581

Sandia Park, NM 87047
wikgi@arrl.net

Part Five

Little Lessons Some of my Rigs have
Taught Me

On one occasion | found that my HT-
20 would work well on all bands up
through 15 meters, but there was
absolutely no grid drive to the final on
10 meters. | was puzzled, because the
HT-20 uses the same bandswitch
positions to cover both 15and 10 meters.
It turned out to be the fault of the 6L6
driver tube. It put out RF up to about 24
MHz, and above that frequency it just
fell flat. That particular 6L6 is now
happily amplifying audio irequencies
in my Globe King's modulator. This is
the only instance in which I've seen a
tube drop off so abruptly as a function
of frequency. S0 keep this in mind as a
rare but possible failure mechanism,

Remember thal tube transmitters
often run hot. When you choose a place
to put your transmitter, make sure that
there is adequate clearance around the
sides, back and top for proper
ventilation. Also, give your VFO some
warm-up time before you depend on it
to be stable. You'll have to get to know
your individual unit to gauge how
much. My DX-100 is ready to roll after
about 5 minutes. My Valiant is still
moving after a couple of hours.

I you don't have an osclloscope,
there is another simple gadget you can
use to help trouble shoot audio stages.
Just put a 0.1 microfarad, 600 volt
capacitor in series with a pair of high
impedance (2000 ohm and up)
earphones, ground one side of the
phones, and use the free capacitor lead
as a probe to listen to the audio on the
grids and plates of your audio ampli-
fier. Be careful of high voltage when

you are probing. | hold on to the insu-
lated body of the capacitor and stay
well clear of the free lead. You caniden-
tify distorted audio with your cars by
using the m between them
pretty well. Just watch out for the initial
"pop” when you touch the capacitor
lead to a different DC voltage level, and
be sure to discharge the capacitor by
shorting across it when you are through.

If your CW signal chirps, there are a
few things to try that may help. Try
letting the oscillator run continuously
and just key a later stage. Check the
voltage to the oscillator plate and screen
grid. 1f they are changing considerably
as the rig is keyed, consider regulating
atleast the screen grid voltage. A simple
voltage regulator tube (VR-150, OA3,
etc.) circuit as shown in your ARRL
Handbook, power supply section will
do the trick. Bypass the oscillator
filament leads to graund at the tube
socket with 0,01 microfarad dise ceramic
capacitors, and bypass the other RF
chain tube filaments to ground as well.
[f possible, run the oscillator on a sub-
harmonic of the output frequency, since
feedback from later stages on the oscil-
lator frequency can “ pull” the oscillator
and cause chirp.

I wound up cracking a ceramic wafer
in the oscillator section of the
bandswitch in my Viking Valiant. To
my great relief, | was able to glue the
pieces back together with a small
amount of quick setting epoxy. That
was about 15 years ago, and the Valiant
is still running well.

I was looking for the source of a
persistent keying click in my Hallicrafters
HT-18, when | noticed via my oscilloscope



that there seemied to be a high frequency,
Pparasitic” oscillation on the leading edge
of the keyed waveform. 1 was able to
suppress this oscillation by putting a
choke consisting of several turms of wire
wound around a | watt resistor in series
with the 6L6 output amplifier’s plate lead.
My inspiration for this fix included my
Elmac AF-67 and AF-68 and also my
Command Sel transmatters, all of which
useasimilar choke. Youcan find examples
of this kind of choke on several of the
ARRL Handbook transmitters that use a
6146, K07, 1625, 6006 or similar tube in
the output stage. In the 1965 Handbook
that I'm looking at right now there are
four of them, consisting of between 5 and
10 turms of wire sized between #£20 and
#16, all wound around a 1 watt resistor,
1/4 inch in diameter, with resistance
between 22 and 100 ohms.

Speaking of those two Elmacs, they
both were originally designed with a
22 5-volt bias battery for their 616 /5881
modulators. Replacement batteries
were quite expensive, so | just puta 22.5
volt Zener diode (actually several lower
voltage Zeners in series in the AF-68) in
series with the modulator cathodes. The
diode provides the necessary bias and
never needs to be replaced.

My AF-67 at one point suffered a
burned-out meter thanks to my turning
the meter function swilch with B+ on
the rig. | don’t do that any more, even
though the manual says | should be
able to do it Alter | had replaced the
swilch waler that had developed a short
to ground, my next job was to fix the
meter. The guts of a meter were a
common, two-inch, 1 milliamp
movement made by Simpson. 1 was able
to find a regular, two-inch Simpson 1
milliamp meter at the local electronic
surplus store, and | just did a transplant
of its movement into my burned-out
meter’'s front case. | also put the dial
scale from the original Elmac meter onto
the new movement as | was making the
swap, Now to look at it you would

never know that anything had ever gone
wrong with the meter on my AF-67.

The first Command Set transmitter that
1 bought, around 1952, was a §2.95, “As-
is, removed from aircraft” BC-457 from
Columbia, the Gem of the Surplus, When
it arrived, it was somewhat the worse for
wear. The top cover and the front panel
were both bashed in, the ceramic form for
theantenna loading coil fell out in chards,
and only one tube, a National Union 1625,
was unbroken. It also appeared to have
been soaked in salt water. Having already
paid my money and nothing else to lose,
| hammered oul the dents in the panel
and cover, washed out the salt residue
with the garden hose, baked the water
out in my mother’s oven (one afternoon
while she had gone to the beauty shop),
plugged in the original 1625 and three
other new tubes (at the additional cost of
51), and applied power. The BC-57
immediately came 1o life and served for
many years as the main, 80-meter VFO
for the W4VIV/WARXK station.
Command Sels are tough!

I now have a CBYS52209, Navy
equivalent of the BC-457, 4 to 5.3 Mc,,
and a BCA59, 7 1o 9 Mc., on 80 and 40
meters respectively. [use that regulated,
General Radio power supply |
mentioned earlier for the oscillator plate
and final screen, and a Harvey Wells
THS-50 supply for the 1625 plate voltage.
The B0 meter Command Set has always
keyed wonderfully without a hint of
chirp or click. But the BC-459 chirped
merrily from the outsel and was quite
resistant to change. Bypassing the final
amplifier filaments to ground with a
0.01 mFd ceramic capacitor right at the
tube socket in an attempt to keep final
amplifier RF from getting back to the
oscillator via the filament lead helped a
little bit. The loading adjustment also
makes a lot of difference in how the
note sounds. The most effective thing
so far has beeh wrapping several tumns
of the power cable through a circular
ferrite core. That appears to have

continued nest page



“choked olf” alotof the RF being picked
up on the power cable and kept it from
entering the transmitter. | still have a
distinctive note on 40, but at least it's
not s bad that | don't mind putting it
on the air. It just makes me stand out
among all of those perfect notes from
the Yaecomwood rigs.

My Millen 90800 has a meter that is
switched between the 6L6 crystal
oscillator plate and the 807 amplifier
plate. Normal tune-up procedure is to
dip the oscillator plate. hope the 507
has proper grid drive, and dip the am-
plifier plate. The 90800 also uses an
external, 45-volt battery for grid bias on
the 807 stage. | now monitor the 507
drive {control grid current) with a 5
milliamp meter in series with the bias
battery. And I've found that five, nine-
volt transistor radio batteries in series
make a good bias battery and are a lot
cheaper than one 45 volt battery.

The final amplifier pi-match tank
circuit in my Harvey Wells TBS-50
Bandmaster is coupled to the 807 plate
through a DC blocking capacitor, but
there is no DC path to ground in the pi-
match itself. Most rigs that use a pi-
match in this fashion have a radio
frequency choke connected across the
lvading capacitor that provides that DC
ground path, The result on the
Bandmaster is that the antenna output
terminal can charge up to a substantial
fraction of the B4 voltage on the 807
plate! To keep that from happening, |
keep a 33K ohm resistor connected from
the antenna terminal to chassis ground.
Also, the pi-match loading capacitor is
not large enough to match a 50-ohm
load on 80 meters. To help it out, | shunt
several additional fixed capacitors
across it from the antenna output jack
to ground, about 50 to 200 pF worth.

You may decide to replace the vacuum
tube rectifiers in your rig with =olid
state diodes. As | mentioned when
talking about my Valiant, you can

directly replace mercury vapor rectifi-

b

ers like the B6AA with solid state di-
ades. The peak inverse voltage across
the diode will be about 2.83 times the
power transformer secondary RMS volt-
age from center tap to ground. As a
precaution against power line spikes,
I'd advise using diodes rated for at least
four times the RMS voltage. Make sure
the diode has an ample current rating
as well. If you are replacing high
vacuum rectifiers, I'll offer the same
advice that was in my receiver article.

“Some folks think it is a good idea to
replace the rectifier tube with solid state
diodes. After all, that tube gets awfully
hot and heat makes the receiver drift and
accelerates the aging on all of its parts.
While this is true, the heat developed by
the rectifier is largely because there is a
substantial B+ voltage drop across it,
perhaps 50 volts, that will almost
completely disappear if you replace it
with silicon diodes. The result will be
higher B+ voltage on every circuit that
may do even more mischief than the
rectifier tube's heat. If you absolutely must
use silicon diodes, put a resistor in series
with them, between their common
junction aned the input to the first filter
capacitor, to drop the B+ down to its
originally intended value, A good starting
reslstor to use would be 50 ahms, 2 walls
for a 5Y3, 524, SW4, or 80; 100 ohms, 5
witlts for a 5V4; and 170 ohims, 10 watts
for a 5U4. (Thanks to John Sehring
WBOEQ from the Boatanchor Reflector
for finding these recommendations in a
‘Cordover 55 Modules Inc paper,” vintage
early 60's.) My Meissner EX Signal Shifter
has a turret inside for bandswitching
the coils. The turret has brass studs that
make contact to copper alloy springs as
it turns around. The metal on both sides
of the contact eventually acquires a
surface coat of oxide and sulfide. | can
tell when it's gone too far. because the
VFO starts to chirp. When that happens
I clean the contacts with some DeOxit
and a gentle scrubbing with a fine grade
of steel wool.



Ed. The book shown above was

published in 1960. I've found that this
book and books similar to it are very
helpful when using vintage test gear.

Where to Find Parts

I really can’t do anything better on
this subject than I said in my receiver
repair article published recently in ER,
Just to be complete, I will repeat it here
if Barry has the room.

When my friends find out that I keep
two dozen old radio transmitters and
receivers working and on the air, they
always ask me if it isn’t hard to find
parts for them. Well it really isn’t much
of a problem so far if you just know
where to look. Antique Electronic Sup-
ply (AES), whose catalog you will find
athttp:/ /www.tubesandmore.com/on
the internet offers a complete selection
of tubes, resistors, capacitors, trans-
formers and a lot of other things. Fair
Radio Sales, with an internet catalog at
http:/ /www fairradio.com/, has a lot
of tubes and other spare parts available

as well as a giant collection
of military and industrial
surplus. Their catalog is a
great read. 1 use both AES
and Fair regularly and ['ve
always been happy with
them.

The following list of parts
sources was contributed to
the Boatanchor Reflector
last February by Ed Sieb,
VABES. As of this writing
all of the listed sites do
work, and they look like
some pretty good tips.
Here’s a place to start
your search:

o Tretie e e s of
www.thebizlink.com/am/
resou.htm#tparts This is a
list of good parts sources.
Some of those links don’t
work, so here are a few
others that do work:
Paints, and restoration parts:

ALO Restoration: (Bought former
R&R Parts): http://
www2.southwind.net/~n0alo/

Cardwell Condenser: THE Main
National, Johnson, Hammarlund parts
source; Coils, capacitors, etc. http://
www.cardwellcondenser.com/

Daburn Electronics. Must be seen to
be believed! Has everything a BA en-
thusiast might want, Ceramic parts,
Porcelain stuff, insulators, hardware,
etc. etc. etc. EXCELLENT! http://
www.daburn.com/~daburn/

RF Parts Co. — transmitting parts:
capacitors, coils, tubes Good Source,
http:/ /www.rfparts.com/

Murphy's Surplus — Another good
source of  “stuff”: http://
www.maxpages.com/murphyjunk

SBE Electronics - these people make
the Orange Drop(r) capacitors!! hitp://
www .sbelectronics.com/

Hammond Corp. Transformers, Cabi-
nets Has a line of “Classic” transform-
ers

continued next page



http:/ / www hammondmfg.com/
index_him

Surplus Sales of Nebraska: All kinds
of serious parts. Good source

http: / /www surplussales com/

William Ford Surplus.

Always an excellent source for both
surplus (rigs, etc) and parts. http://
www falls.igs. net/ ~testequipment/

C & H Sales Inc. Not specifically
electronic parts, but is a general surplus
dealer. Good catalog, always has some
unusual, but usetul items. Good source
for mechanical parts, hardware, tools,
etc.

http:/ / www.asaim.com /CandH /
index htm

Another good source of parts, as |
mentioned earlier, is the ER Parts Unit
Directory. You will it listed at the bottom
of the “Electric Radio Store” page in the
back of this issue of ER.

Finding Modification Articles

Hams being what we are, there are
many articles in the literature about
how to make a particular transmitter
“better,” You may or may not want to
make a lot of changes in your rig, but it
would sure help to know where Lo find
maodification articles about it. Chuck
Penson has published an excellent list
of review and modification articles for
every amateur radio related Heathkit
in the back of his book, "Heathkit, A
Guide to the Amateur Radio Products.”
There have been some very good articles
published in ER, especially about
improving the audio characteristics of
AM transmitters. You can find those
articles by looking in the ER Index
available on the web at http://
www.gsl.net/n%0. Anexcellent reason
for belonging to the ARRL is their
Members Only, QST /QEX Index Search.
Fust plugged “DX-1007 into their search
engine and got 22 hits back, ranging
from “Keying the DX-100" published in
August, 1977 to “The Heath DX-100
Transmitter {Recent Equipment)” pub-
lished in December, 1955

Once you have found a reference,
there is then the job of tracking down
the article. Barry can be convineed 1o
sell you a back issue of ER for a
reasonable fee. Many technical libraries
in Universities have collections of OST.
Check out the catalog computer at the
main library and it will direct you to the
Engineering or Physics library where
they are to be found. If you have a few
dollars to burn and you want to get a
very enjoyable reference, buy one or
more of the ARRL's CD's containing
past yvears of Q5T. Also, you may be
able to get a copy of a particular article
from one of the “Anchorites™ on the
Boatanchors Reflector,

Where to find help

I said this in my receiver repair artiche,
and it bears repeating. Outside of
finding a local “"Elmer” to help you
restore your transmitter, the nest best
thing | can recommend is the bunch of
very good people who hang out at the
Boatanchors reflector on the Internet.
The accumulated wisdom in that group
is fantastic. You can join the group by
contacting Jack Hill, W4KH, at
listowni@nanniandjack.com.
Conclusion

There s nothing like the theill of making
a contact with o transmitter that yvou are
on petsonal, very familiar terms with, If
you built it or restored it to working
comdition, it becomes an extension of your
own personality. 1 built my own two-
stage novice rig when L was still in the 8th
grade, sol know itdoesn’t take any special
talent, just the courage and audacity to
roll up vour sleeves and give it a try. |
hope that this article has encouraged you
to get nvolved with an old transmitter
and to return it to active service on the
ham bands.

I'd also like to pass a tip of the Hanlon
hat along to John MacAulay, WOSLU, a
good ham friend since 1953, for reading
proof on this article, suggesting some
needed improvements, and catching at
least some of the mistakes. ER
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g Serare g Sloem wholesale cost of this Philco was $78—
hose earning their living  areal bargain. | suspect this model was
repairing and selling radiosin ~ designed to go in a “floor model” cabinet,
the immediate postwar era  but Philco changed their plans when

experienced a period quite unlike any  console sales plummeted.

other in the history of radio. One
milestone was the passing of the
‘console’. Before that sad day, Sunday,
December 7, 1941, a nice, large ‘floor
model,” radio was considered a
necessary appurtenance in most middle
and upper income houscholds. It seems
i retros that when the first bomb
fell on Pearl Harbor the console radio
became a casualty. | have been trying to
recall selling a “floor model’ radio
during my 40 years in business and
cannot remember even one—other than
used prewar radios. Radio-phono-
graphs, even before the advent of the
LI record were available from almost
all radio manufacturers and sold mod-
erately well,

As a Magnavox dealer 1 sold almost
as many radio-phonographs as TV
sets—but console radios only, none at
all. Not a lot of really good “table model’
tadios, excluding communications
receivers, were avallable—most of our
radio sales were 5 or 6 tube AC-DC
receivers in plastic cabinets. The audio
quality on most small receivers was
really terrible. One notable exception
was Philco. | cannol remember the
model number but in 1948 /49 | sold
several very good “table model’ Phileos.
They were about the size of a HQ-140
and weighed as much as most "boat-
anchors.’ | remember the set had several
SW bands and good audio. My

The early postwar years were filled
with anticipation. Everyone in the
business knew the dream of TV would
spon become a reality. Many radio
service shops changed the name of their
business to reflect this change. Our
country was filled with “Radio and TV”
shops manned by technicians who had
never seen a TV picture ora TV receiver.

Most buyers were waiting for TV,
reluctant to invest in a radio-
phonograph. The general attitude in the
Tate 40°s was that one item of electronics
wak all a family needed or could afford.
The fact remains that radio-phonograph
sales actually increased aftee TV became
areality. Given the picture quality, and
programming avallable in those early
vears, the miracle is that TV managed
to ever get off the ground at all,

Customers were not alone in their
long wait for TV—manufacturers were
waiting also. Everyone knew TV was
coming-the big question was when?
After all, radio publications and
newspapers had been proclaiming for
yvears that TV was just “around the
corner.” Meanwhile, radio
manufacturers tried to keep their
factories humming by producing a
myriad of items, some of which were
totally impractical

One such item was the “Mail-a-
Voice.” This was one of the first
magnetic recorders, other than the “wire

conlinued nexl page



recorder” to hit the retail market, It
resembled an inexpensive child’s record
player. A paper-like, iron coated disc
about the size of a phonograph record
was placed on the turntable spindle.
Thena plastic retaining disc was placed
aver the magnetically coated paper disc
to hold it in place. The plastic disc had
grooves, not as closely spaced as those
on a 78-RI'M record, for the pickup arm
stylus to "'rnide’ in. The pickup arm
supported a magnetic head. The grooves
were only a means of moving the
magnetic head across the paper disc
with uniform spiral spacing.

The idea was that you could record a
letter, fold the disc, and fit it into a
standard envelope for mailing. | never
sold a single “Mail-a-Voice.” The ones |
stocked were either traded for
something else of no value, or given
away as ‘prizes.’

My introduction to TV came
unexpectedly, One moming in 1948, |
picked up a Sunday edition of the
Arkansas Gazetle at my favorite
newsstand, Later, while reading the
paper, | came across a small news item
that interested me greatly. A radio
repairman from Altus, Arkansas had
actually picked up a TV picture. To the
best of my knowledge, his was the first
TV receiver in the state. | knew 1 had to
go to Altus, see that TV, and talk to the
owner.

As you might surmise from the name,
Altus is located among some of the
higher mountains in Arkansas—a very
good TV location. | drove to his shop in
the little village the following day. Mr.
Carter, the radio shop owner, was only
too happy to talk television with
someone. We got in his service truck
and went up, and | do mean UP to his
house. He lived on a mountain top north
of town. His set was one of the early
‘mirror in the lid” TV's. Of course we
could see nothing but snow on it whale
I was there. | found out that the closest
station was probably Si. Louis or Dal-

las; he had never picked up a picture
from either one. The station he had
received was Boston. [t came in briefly,
he said, on two separate occasions, The
good news was that a TV station would
soon be in operation in Oklahoma
City,about 200 miles distance. He
hoped, he said, that when the Oklahoma
City station, WKY, came on the air, his
reception might improve. Projections
were that the station would be in
operation before fall of “49. He also told
me that a friend of his, a radio repairman
in Hartman, Arkansas, had recently pur-
chased a television receiver. That was
all | needed to hear. 1 might not be
number one or number two, but by golly
I could be number three.

I drove back home by way of Wise
Radio in Fort Smith. Yes, they had a
television set for sale. It had arrived
only the week before and was their very
first TV. The counterman told me there
was nothing they could do with it, as
there were no TV stations within range.
It was a Hallicrafters with a 7-inch
screen and sold for only $179.95, |
bought the set, and ordered a fifty foot
tower, and a Yagi cut lo channel 4, that
of the new station in Oklahoma City,
Though Elmo Wise had not sold a TV
before [ bought the Hallicrafters, he was
enthusiastic. He told me that a station
would be operating from Tulsa,
Oklahoma sometime before Christmas
of 1949, He thought the call letters would
be KOTV.

1 could not wait to unbox the TV set
when | got home—my wife was less
enthusiastic. Of course without an
antenna | could not hope o see a picture.
Leonnected it to my ten meter, 4 element
Yagi, and got nothing but snow, though
at the time we referred to it as
interference.

While waiting for the tower and
antenna to arrive, | tried a number of
home built antennas-a dipole. a simple
Yagi, and even a long wire. The results
were nil on everything. During this in-



terval 1 had a phone call from a good
friend and ex-employes who had moved
back to his home town of Paris, Texas,
and opened a radio service shop there.
Lewis told me he had a 100-foot tower,
with a Ver DX on top aimed toward
Dallas. He said he often received a

. sometimes plain enough to
enjoy an entire program. He suggested
that Mary and | pay he and his wife
Janice a visit the following weekend
and see his TV installation. Then, Lewis
continued, when my tower and antenna
arrived, he and Janice would pay us a
visit, and he would help raise my
antenna. It sounded great to me, and
Mary thought it a good idea.

We beft for Paris, Texas early Saturday
morming. We drove some distance
before stopping for breakfast near Fort
Smith. By noon, we were very close to
Paris and decided to stop for lunch, and
timed our arrival for early afternoon. It
was about 2:00 pm when we pulled off
the two-lane highway and parked in
front of ‘Bill Ingram’s Garage.’

Bill Ingram, father of Lewis, owned a
large lot pear the downtown area of
Paris. He had been in the automobile
repair and tune-up business since Model
T Ford days. Bill allowed Lewis to build
his shop, and o home on a south corner
of his lot. The TV was located in the
garage area to allow a larger number of
viewers to see this new miracle.

1 was surprised there were so many
cars parked in front of the garage,
especially when there was a "'CLOSED’
sign in the window. Mary and | tried
the front door. It was unlocked. In the
back of the room at least 25 le were
watching a football game on the 10-inch
screen. Some were sitting on boxes,
some on auto tires, some on the grease-
covered wood boxes, and a few even
had chairs. | don’t know exactly what |
was expecting but | tried to hide my
disappointment from Lewis, He rushed
forward to greet us and began a long
description of the antenna, the TV, the

trouble they had ralsing the home built
100" tower, elc,

My first impression was negative—I
disliked the blue cast to the screen.
Somehow, | imagined that the picture
would appear black and white. 1 could
best describe the color as a fluorescent
blue, more closely related to an
oscilloscope green than to a pure white.
I found that | could tolerate snow,
fading, loss of vertical hold, and all the
problems that plagued TV in those days-
but the blue screen was not .nu.-epuhlt
If this was TV, | decided it had a way to
go. Fortunately, his TV is the only one |
eversaw that had that blue cast. All this
occurred over a half century ago. but 1
believe the TV in use was a Garod.

When my tower arrived, | placed a
call to Lewis. That weekend we raised
my antenna in the middle of the
backyard. | aimed my Yagi at Oklahoma
City and waited, and waited, When the
station first came on the air, June 6,
1949, it only broadcast from 600 pm
until 10:00 pm, four hours a night. Their
power was very low with antenna to
maich. The first two evenings we
received absolutely no signal at all.
Lewis and Janico were leaving for home
on Wednesday morning, Tuesday
evening the four of us planned on going
bo see a movie gt a new theatre that had
recently opened in an adjoining town,

After dinner while the others were
getting ready to go see the movie, [
turned the TV set on and reéceived the
shock of my life. I suppose we had a
temperature inversion, sunspots, or
some such phenomena that evening.
Whatever it was, | had a picture like |
was to see only on rare occasions during
the coming weeks. The picture looked

like a glossy photograph and with sound
vet

" Remember, dear readers, this was
before satellites, video recorders, and
color. Everything you saw on TV was
either live or from a movie, | remember
one outstandingly bad program that

continued on page 41



The Tuned Aerial

the feeding and tuning of wire for the reception and transmission of
wireless waves

by Frank Van Zant, KOOR (Kilowatt out Zero return)

2424 Virgo Dr.
Colorado Springs, CO 80906

In Amateur Radio, one of the greatest
subjects for discussion and
experimentation is the antenna. How to
get power into it out of it, and do so in
the least expensive and most efficient
way has been the topic of endless
discussions among Amateur operators
since the invention of the “Wireless”
As we review the technical literature
for the last hundred and some odd yvears,
itis evident that there has been quite an
evolution in  understanding and
quantifving the basics of what makes a
“good” antenna. The literature also
reveals a good deal of
misunderstanding,

A look at the earliest antennas in
photos and design literature from  the
first part of the century, shows that the
more copper that was put in the air the
better. Those antennas were built in
various forms of birdcages, cones, pyra-
mids, ete. The greatest possible mass of
metal was the desired objective for
pickup of the long wavelengths in-
volved in those days. By the 1920%s and
1930', a more sclentific approach was
evident as the mechanics of equating
physical dimensions toelectrical dimen-
sions and properties was better under-
stood and put into practice. This oc-
curred because the short waves had
proven their uselulness and antenna
dimensions had dramatically shrunk as
a result. Thus, for the Amateur radio
enthusiast, who could ill afford acres of
towers and tons of copper, and for the
military who needed portability, there
evolved simple antenna designs sized
for specific frequencies at these shorter
wavelengths. The two antenna types

that stood out in that era were the simple
quarter wave vertical (or longwire) and
the dipole. Since coaxial cable was not
common or generally available to the
average Amateur prior to World Warll,
open wire feedline was commonly
home-brewed and used. With the open
wire feedline, one had to use a balanced
antenna tuner,

In the 1930's, the two main methods
of feeding an antenna were tuned
feeders (open wire feedline) and non-
resonant feeders consisting of “twisted
pair” insulated wires that exhibited a
nominal impedance of 70 ohms.
Common household AC “Zipcord”
usually had a nominal impedance of 70
vhms. 5o, with a half wave dipole, vou
could put twisted pair or zipcord
feedline at the center and be somewhere
in the ball park for matching the an-
tenna to the feedline on the one single
band for which the antenna was cul.
But, that was a single band antenna,
Most Amateurs wanted to work more
than one band, Therefore the “tuned
feeder” open wire feedline was used
with a flattop cut as long as possible for
the city lot in question and fed in the
center. With a judicious choice of flattop
length plus open wire feedline length,
all bands from 160 through ten meters
could be accommodated. The method
of tuning the feedline plus the flattop
then became important. A glance at the
Antennas chaptlter of The Radio
Amateur’s Handbook for 1939, page 317,
shows Table 1l which provides a range
of flattop plus open wire feedline
lengths versus type of tuning required
for coverage from 160 through 10
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Front panel view of the author's balanced tuner.

Under-chassis view.

meters. Table Il is reproduced here as
Fig.1.

It is evident from Fig. 1 that, if you
live on a city lot with enough room for
a full sized 80 meter dipole and 67 feet
worth of open wire feedline, you could

work all bands from 160 through 10 if
you have an a\.'-rulri te antenna tuner
with balanced output (and I don’t mean
one with a ferrite balun—more about
that later). Before proceeding with a
description of this type of system, lets

continued next page




Fig. 1
TABLE II FROM THE 1939 ARRL HANDBOOK

Antenna Length Feeder Length Band Type of
(Ft.) (Ft.) Tuning |
137 68 1.75*Mc. Series
3.5 Mc Parallel
7.0 Mc. Parallel
14.0 Parallel
28.0 Parallel
100 38 3.5 Mec. Parallel
7.0 Me, Series
14.0 Mec. Series
28.0 Mc Series or
Parallel
67.5 34 3.5 Mc, Series
7.0 Mc, Parallel
14.0 Mc. Parallel
28.0 Me. Parallel
50 43 7.0 Mc, Parallel
14.0 Mc. Parallel
28.0 Mc. Parallel
33 51 7.0 Mec. Parallel
14.0 Mc. Parallel
28.0 Mc. Parallel
33 31 7.0 Me. Parallel
14.0 Me. Series
28.0 Mc., Parallel
* 1939 Bandedge

first have a short discussion of some of
the other current multiband antenna
systems.

Several different types of simple
multiband antenna systems have been
developed since World War I,
Prominent among these are the trap
dipole, the off center fed Windom, and
the G5RV to name a few. There are
antennas that combine similar
approaches in a vertical antenna
arrangement which usually requires
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ground radials, ete. The foregoing, to
list but a few, are all compromise
antennas and are not truly efficient in
the pure sense of the word, particularly
where multi-banding is concerned. The
most misused of all these is the G5RV
whose inventor intended it to be used
only on 20 meters and only as a
directional antenna. Any antenna that
has traps, ferrite baluns, coaxial cable
matching sections, etcis a lossy antenna
and at best only really covers one to
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Fig. 2 ANTENNA TUNER

BALANCED FEEDLINE

C1 can be a low voltage variable capacitor. A possible source is a broadcast variable with two or
€2 was chosen as a single stator variable due lo availability and cost factors. A vacuum variable

L2 can be wound over a 2" diameter PVC pipe as one continuous coil with a center tap which will
be grounded. Number 12 or 14 gauge house wire (sears) can be used. L1, the link, can be wound
over L2, equally spacing it on either side of L2's center tap point. It should be spaced from L2 with

Taps can be small copper flat blade alligator clips available from Radio Shack. The clips should
be soldered to the coil wire withoul shorting between the tums of L2.
The tuner can be used as an unbalanced output tuner by merely connecting a coax feedline to one

Coils vary in diameter from 2.5 10 3.5 inches in diameter and are space wound. Wire gauge is 18
at 160 thru B0 meters, 14 at 80 thru 40 meters, 12 at 40 thru 20 meters, and 10 at 20 thru 10
meters, The 160/80 meter coil is 3.5 inches diameter, 13 lums in each section, spacewound over
1.25 inches per section. The link is 5 tums. The 80/40 coil is 2.5 inches in diameter, 11 turns in
each section space wound over 1,75 inches per section. The link is 3 tums. The 40/20 coll is 3.5
inches in diameler, 5 turns per section space wound over 1.25 Iinches per section. The link is 3
tums. 20 thru 10 meter coil is 3 turns per section wound over 1,25 inches per section. The link is

«  Overall end to end inductance of each coil is: 160/80 = 42 uHy; 80/40 = 15.5 uHy; 40/20 = 5,25
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three bands with any semblance of
efficiency—if that, Baluns only perform
their design duty of balanced to
unbalanced and impedance
transformation when there is already a
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very low SWR on the path, Virtually
none of the popular multiband anten-
nas operate with a low SWR at more
than a few frequencies and therefore
require the use of an antenna tuner most

continued next page
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Plugin coils used in the author's tuner. Each coil covers at least 2 bands.

of the time anyway. A high SWR on a
feedline has a serious impact ona 4:1
ferrite balun if it is used in an antenna
tuner. Losses! Feel it warm up.

To overcome all these deficiencies,
the old fashioned flat-top with open
wire feedline and a real balanced
antenna tuneris hereby advocated. Let’s
enumerate the advantages: (1)
Compared to coax cable there are no (or
absolutely minimal) losses in an open-
wire feedline, even with SWR's of 10:1;
(2) Operation on any frequency between
the lowest and highest design
frequency. This only requires having
the right coil in the antenna tuner; (3)
The versatility of wide range impedance
matching; (4) A truly wide range of
operation even for seriously shortened
flat-tops; (5) ability to use it as a flat-top
stretched between two masts /supports
or as an inverted-V with one center
support. In other words, forget about
pruning and tweaking the flattop or
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feedline for lowest SWR. This is all done
“automatically” with the balanced
antenna tuner when you adjust the taps
and series/parallel tuning capacitors
for resonance and correct impedance
match. And finally (6) As opposed to
the ubiquitous T-tuner, the balanced
tuner with a parallel tuned tank circuit
suppresses harmonics. It is a narrow
bandpass filter. The commonly
configured T-tuner is a high pass filter
which zips those harmonics right out to
the world.

Let us now rediscover the old-time
tuned doublet. For starters, open wire
feedline can be home brewed using 3/
8 x 3 inch plastic dowel rods, paraffin
boiled wood dowel rods, or fiberglass
bicycle flag rods cut to 3-inch lengths
and drilled to tightly pass No. 14 gauge
radioshack antenna wire. Alternatively,
the wire can be 14 gauge insulated house
wire available at most hardware stores.
Spreaders can be glued in place with



silicon cement. Or, open wire feedline
of excellent quality can be purchased
ready made from a prominent adver-
tiser in Electric Radio. Unlike the coax
fed single or multiband antennas, you
do not have to worry about the imped-
‘ance of the open wire feedline. You
really don’t need to know. But, if you
need to know, its probably between 450
and 600 ohms or thercabouts. | have a
prejudice against the "open” wire
feedline that looks like overblown TV
ribbon with holes in the dielectric. More
losses there.

The rest of the project is a little more
ambitious. That involves the
construction of a home brew, balanced,
multiband antenna tuner. The greatest
challenge here is to collect and/or
improvise all the parts. The geometry
and layout of parts is not critical and is
driven by the size and type of parts
gollected or made from scratch. These
tuners have been made by mounting
the coils and capacitors on a piece of
plywood atone extreme, ranging to the
more common aluminum chassis and
panel method of construction. This
article will illustrate the one built by the
author in a fairly compact aluminum
ehwlosure, using plug-in coils (which
could also b home brewed) and having
provision for measuring relative
forward and reflected RF power.

First let's examine the circuit diagram
of such a tuner. Figure 2 illustrates the
circuitol a tuner that can utilize a single
tuning capacitor across the plug-in coil
and two series tuning capacitors
between the coil taps and each side of
the feedline. For high power operation
the coils should be wound with 814 to
#10 wire depending on band of interest
and power level The coil taps are made
with small copper clips soldered onto
the coil wire. Connection with the series
variable capacitors on each side of the
feedline are made with short insulated
wire leads and alligator clips to the co:l
taps. The series feedline capacitors must

be insulated from ground. Taps close to
the grounded center of the coil are low
impedance points and taps further out
toward the ends of the coil are higher
impedance points. Keep everything
symmetrical here. [t is to be noted that
the combination of the one parallel
vacuum variable with the series feedline
variable capacitors provide for both
series and parallel tuning. With the
series capacitors fully meshed, you in
effect have a parallel tuned balanced
tank circuit with impedance maiching
taps. With the series capacitors partially
meshied, you are then series tuning the
feedline. The selection of the tap points
and settings for the senies and parallel
tuning capacitors and the series link
tuning capacitor is done by
experimentation with your particular
antenna and feedline. The combination
provides a wide range of resonating
and impedance matching. Obviously,
the goal is to adjust everything until
zero reflected power and maximum
forward power is achieved. Thisiseasier
done than said. Once the variables are
set with your antenna, the settings
should be closely repeatable in the
future (assuming the antenna doesn’t
Blow down). A tuning chart should be
made for future reference,
Capacitor(s) spacing should be
consistent with the power level, The
main parallel tuning capacitor used in
the author's unit is a vacuum variable
of 0 1o 300 pFd capacity and 5 KV break-
down voltage. The series feedline ca-
pacitors are MF] 0-250 pFd units with
wide spacing. The series link tuning
variable capacitor can be a 500 pFd unit
with 500 to 1000 volt spacing. The RF
forward and reverse power pickup umit
is one purchased from Fair Radio for a
bargain price. The meters are salvaged
-1 mA meters. The coils used
in the author's unit are surplus BC-610
type tank coils purchased and collected
over the years. Some were damaged or
had links missing and had to be restored.

continued on page 42



Lake Erie Boatanchors Group Get Together

by Jeff Covelli, WASSA]
5368 Melody Lane
Willoughby, OH 44094
wa8saj@ncweb.com

The Lake Erie Boatanchors Group had
another informal get-together at the
Colonial Eatery in Parma, Ohio on
Saturday November 3, 2001. 16 out of
about 40 that were invited showed up.
Many had to come from other
surrounding states. We certainly filled
the meeting area, and had a great late
breakfast. Here are the calls and names
of the folks that showed up: AASTV,
Ed; KSDBN, Bill; KBGJW, John; KEGVH,
John; K8TV, Ken; KBS8MTZ, Al;
KCSLTD, Barney; KC8QG], Tom; KFSIS,
Tom; NIBG, Tom; WBKYD, Ron;
WOMDX /8, Larry; WASBSA]J, Jeff;
WB3FAU, Russ; WB8SZE], Bill and
WDEBIL, Bud.

Weallhad a great time getting together
and discussing all the old gear, comparing
what is out there today and how the old
tube gear is holding up for its age. There
will be a meeting in January after the
holidays to discuss Vintage-Field Day at
NISG's QTH. Tom has offered his location

Ron, WBKYD, giving a talk to the
group. [Ed. A sure-fire way to get your
picture in ER is to wear one of our T-
shirts!]

| —
. Sl o L

We had a great breakfast with many pots of coffee.



The Lake Erie Boatanchor Group, top row, left to right: Al, KBBMTZ; Ken, K8TV;
Russ, WB3FAU; Bud, WBSBIL; Tom, NISG; Tom, KC8QG]J; Bill, WB2E]; Ed,
AASTV; Ron, WSKYD and John, KSGVH. Front: Bruce, KF81S; Jeff, WABSA]J;
Bill, KSDBN; Larry, WIMDX/8; Barney, KC8LTD. Photo by Barb, KCS8LTD's XYL.

Russ, WB3FAU brought his newly acquired Hammarlund SP-400 to show the

group.
for the event and this year we all might
get going on this one.

Tom, NI8G also showed us his new HF
mobile installation and Russ, WB3FAU
had a newly acquired Hammarlund SP-
400 Super-Pro to show off . The group is
a loosely knit one, with no formal club
type of stuff, only a common bond of old
gear, AM and some vintage 55B.
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Ron, WBKYD and Bill, KEBDBN have
been instrumental in getting this thing
rolling along, and the increased interest
in the older gear has helped get more
folks coming to the informal get-
togethers. Some of the folks have been
SWL’s and listening to the AM activity
has sparked an interest in them getting
their ham tickets.

continued on page42



Ultimate Regen from page 15

regulator, and a 65K7 marker oscillator.
I am not a purist, | prefer solid-state
rectifiers to tubws,

A few features of the radio are:

Shock mounted detector,

*Link coupled antenna

Crystal marker for accurate calibration.
Precise adjustment of detector voltage.
Voltage regulation.

A two step attenuator in the antenna
circuit for use on contest weekends.
Power supply and audio output on
separate chassis from detector.
Pre-Construction Considerations

A word aboul coil forms. There are
small manufacturers today who stll
supply plug-in coil forms_ Most are of
good quality. If you prefer to buy rather
than build, manufactured forms will
save vou a little time. However, with
my home built ‘link antenna coupler’
almost all available forms are a trifle
short. | therefore prefer to “roll my own.

For years I've been making my own
torms from 1.25 inch PVC. | bought a 10
foot length of the tubing last week for 88
cents. 1 prefer coils a litthe taller than
those offered by the trade today so |
usually cut the PVC into 3.5 inch lengths.
Lets see. 1 Feut the tubing into fout inch
lengths Il get 30 forms for 88 cents, That
is about Jeents o form, Now Lmust add $1
per form for a base, I you have some old
tubes you are home free. But even when
I must buy a base Lend up with $1.03 per
base... Oh yes, | better add a dime to that
for epoxy adhesive. Anyway, 1 end up
with less than a buck and a quarter per
form. Compare this with the five to eight
dollars asked by sellers today ..

“But,” you say, “I'll never use thirty
coil forms.” Well, you may be right of
course. However, if you only use six
forms and throw the rest of the PVC
away, you end up with a superior {In
my opinion) coil form and save a
whopping $30 10§40, That much moncey
will buy you a nice, bright, new chassis
from K3IWK, plus two or three tubes
for your receiver

Building today is not cheap. By
carefully watching your money you can
still build a receiver like the one in this
article for about $250, 1f you have access
to e-bay, a few local hamiests, and a
well stocked junk box then the cost will
be less.

I am often approached by someone
wanting to buy one of my surplus
regens’. Surplus homebuilt receivers
are akin to surplus children. They are
yvourcreation and should, and do, mean
more to you than anyone else. You may
have too many kids, but which ones do
you wish to dispose of. Secondly, I build
my receivers ‘stout” and spare little cost
on parts. | think the proper term is
‘overkill.” 1 dislike running any parts
aear their maximum rating. | also have
a fondness for National PW dials and
gear boxes for my tuning control. It is
not unusual for me to end up with well
over the $250 price mentioned earlier.
1f1 priced a receiver for the exact amount
I have in it there are many who would
feel it was overpriced. If | calculate the
actual cost ofa receiver, and thencharge
my time out ot $11 bucks an hour (this is
what kids get today forstocking grocery
store shelves) then | would have to ask
somewhere between $500 and 700 for
astmple regenerative recelver. Even this
figure is conservative for some on my
efforts,

S0, like any hobby, building radios is
not a way to save money, and certainly
not a way to make money. It is a hobby,
a most gratifying hobby, and nothing
more, | can think of no hobby that
delivers more pleasure for the dollar.

Let's discuss radio panels. Panels are
a matter of choice, assuming they are
sufficiently rigid. A piece of lightweight
alummum for the panel is in my opinion
unacceptable. If you have access to some
1/8° aluminum stock, great! | am
uncomfortable with anything less,

I have found that panels made from
3/16" plywood. backed with thin
aluminum works very well. The same is



true for any of the hardboard stocks
such as Masonite. Antique Electronics
garry a black panel material that is
“similar to Bakelite in appearance. It is
available in 8 x 24 inch sheets for about
§14 per sheet. It takes two sheets o
 build this receiver. If you go this route,
the time you figure in packing and
mpingchunﬂ. you are going to have
well over $80 in the chassis and panels
alone. This is why Lopt for the plywood
- panelson most of my receivers. Athome
_ supply stores | can buy nice oak or birch
plywood in 24 X 24 sheets for $4.45. A
sheet of thin aluminum stock
suitable for shielding. and panel
backing. will cost about 520 at the same
store.
1finish my plywood panels a number
of different ways—my favorite is to let
the beauty of the wood come through.
First sand the panel with very fine
sandpaper. Then apply one or more
coats of stain. 1 like to mix my own
~ stains. | prefer a mixture of dark walnut
and dark oak stain, This gives my cak
panels a real 1920 look. This look can
be enhanced enormously by the use of
Mohawk Ultra Classic Toner. | use the
Perfect Brown' color, This toner is easy
b use and gives your panels a ‘classic
radio’ look with gradual shading
becoming much darker in the corners
and along the outer edges of the panel.
Itis available from Antigque Electronics.
Walnut and Birch plywood also look
great when painted. | have finished
panels in black, gray, and silver
‘Hammartone. If a painted panel suits
you, yvou will save money. It is a lot
cheaper to buy one can of black satin
spray paint for four bucks than to buy
stain, toner, clear varnish, and tack rags.
Of course if you go for the stained panels
you will have a lot of stuff left over to
harden in the can before you toss it in
the trash_ Stained panels are reasonable
in price only if vou are doing several
square feet of wood.
When you buy the plywood for the

panels don't forget to pick up a 6 foot
length of 1/2 inch aluminum strap. You
will use over half of this making panel
braces. It is of prime importance that
you build a ‘regen’ rock solid. Why?
The detector is tunable. Movement of
anvthing in the detector circuit from
the end of your long wire antenna tied
to a tree in the backyard, to the grid of
your first audio tube, will shift the
frequency if it exhibits movement. Don't
waorry too much about the antenna
movement, it is not as critical as some
would have you believe. Do be
concerned about anything on the
detector chassis. A very slight
movement of the panel will result in
problems, including making CW
signals sound ‘chirpy”.

Radio construction can be divided
into three parts—the mechanical
construction, the circuit and wiring, and
the cosmetics of the radio. Actually, a
good radio builder pays attention to all
three but you can save money on the
cosmetics and end up with aradio every
bit as good as one that costs you quite a
lot more.

In future issues of ER 1 intend to
explore all aspects of building this
receiver. Ournext inatallment will cover
such things as the power supply unit,
and layout the receiver chassis.
Schematics and parts lists will also be
included so that you may start gathering
up all the necessary items to complete
your receiver. ER

To Join AMI send 32 to:
Rox 1500
Merrimack, NH 03054

Clatternet: 8550 shift RTTY roundtable,
on 10137 kes USE Saturday, staris 0930-
1000 Pacific time.



The RCAF Mystery Radio

by Doran Platt, K3IHVG
1219 Overlook Dr.
Monrovia, MD 21770
jeepp@erols.com

In 1958, just prior to my becoming a
licensed radio amateur, | received a
unique gift from a neighbor. The
gentleman, a military member of the
Canadian Embassy in Washington,
presented me with an HF receiver he
had had for some time. The radio was
without nomenclature, but the pelghbor
informed me that it was an RCAF radio
of WW 11 vintage and that it was of the
type of receiver installed in heavy
transport and bomber aircraft. The
receiver had been converted to the
extent that it had a 110 volt power
supply installed and the front panel
overlay had been . The new
panel had been decorated much like the
skin of the “Spirit of S5t. Louis™ aircraft.
There was a nice, external, P.P. Vb
audio amplifier included with the radio.
1 used this radio on and off for about 4
years, It disappeared during some
obscure trade I must have made prior to
entering the Air Force in 1961, 1 had
been looking for another one of these
receivers for the past 35 years.

In carly 1999, 1 saw a receiver on E-bay
that looked strangely familiar, It looked
like the old RCAF radio | used to have,
but it certainly was notidentical. | decided
to bid on it anyway, and eventually won.
The rest of the story is that this receiver is
an RCAF model AR2 RCAF Stores
Reference No. 10D/1275. The A.R2
receiver operates from 12 volis DC; its
counterpart, the A.R.6, operates from 24
violts. Thisse receivers were manufactured
by RCA-Canada for the RCAF and were
installed in heavier aircraft, One of the
Canadian radio museums has confirmed
this point. Per the manual, these receiviers

wereused withthe RCAFAT.1and AT7
transmitters. [t turns out that the radio 1
received as a gift in 1958 was indeed an
AR2or b The difference, obvious now,
was that my old receiver had the mdified
front panel with metal tags for labels and
the tuning gearbox had been rotated to
make it appear in line with the panel.
Take a look at the front panel picture and
vou'll sev what I mean. My collection has
now gone full circle on this particular
item.

The design of A.R.2 receiver is fairly
standard for the period. It's a 7-tube
superhet that uses 19407s vintage octal
tubes. The lineup consists of 65K7 /6K8/
6SK7 /6)5/6507 and 2 6K6's for the
audio. It appears to be, more or liss, a
typical, WW 1l-era, military receiver
and, arguably, the Canadian equivalent
to the BC-348 in that it tunes from 140-
400 kHz and 48-21.0 MHz. Unlike the
BC-348, though, the AR 2 receiver has
provisions for tuning via either the
front-panel gearbox ora remote teleflex
cable. The band and function switches
are set up to operate locally or by
remolely-controlled motors in the
receiver. The receiver has two audio
amplifiers; one stage for receive audio
and the other for sidetone and inlercom.
The audio output impedance is 2000
ohms at about 500 mw. The receiver has
antenna connections both a longwire
and a direction-finding loop. The B+
voltage is 165 volis DC at about 90 mA
and flament current (at 12 vaolts) is 2.3
amps. Both the B-minus and flament
circuits float above ground. The floating
B-minus, and filament voltages are
bypassed to chassis ground, at various
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The A.R.2 receiver was manufactured by RCA-Canada for the RCAF (Royal

Canadian Air Force).

points on the chassis. The manual al-
ludes that this design aided in noise
reduction in an aircraft environment. It
may well be that this design was also
used because it appears that one could
install the radio in either a positive or
negative ground power system, I know
the Brits used positive ground in many
installations, so perhaps RCAF did, too.

To get the receiver on the air, | first
powered it up with 12 volts DC. Once
operation was confirmed, the receiver
aligned, and a few capacitors changes
out,  moved to build an outboard power
supply and audio amplifier. Using an
outboard supply precluded the
necessity to butcher the radio and will
enable me to restore it to near original
condition later, if desired.

Power and audio connection to the
receiver was made via the available
front panel power and remote control
connector. 1did, though, have to commit
the cardinal sin of replacing the unique
connector with and octal socket (I kept
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the connector, just in case I ever find its
mate!). To simplify design, 1 chassis-
grounded the B-minus and one side of
the filaments. Unlike the BC-348,
grounding the A.R.2 B-minus has no
effect. The filament wiring design is
very convenient in that the conversion
from 12 to 24 volts is accomplished via
jumpers on a terminal board. Inasmuch
as there are numerous capacitors
associated with the filament circuit and
in consideration of the internal DC
motors and relays, etc. | elected to run
the AC filament current directly to the
filament terminal board. In this way I
was able to isolate the filament circuit
from other LV DC distribution. In the
future, if I decide to re-configure opera-
tion using the dynamotor, all I need do
is reconnect the distribution bus to the
terminal board. There are two fuses in
the radio. One, B+, is on the front panel,
the other fuse, the primary DC input, is
inside, hidden away on top of the chas-
sis. The chassis of the A.R.2 is quite

continued on next page



A view of the A.R.2 with the cabinet removed.

deep and it's a bit difficult, in some
areas, to get at components and tube
sockets to make necessary repairs.
Sensitivity and bandwidth, during
operation, appear to be on par with the
BC-348. The A.R.2 does not, however,
have a crystal filter. The reduction gear
drive for the tuning mechanism
provides a excellentbandspread but the
dialitselfis not quite as directly readable
as the BC-348. The audio output of this
military receiverisa typical 2000 Ohms.
Although, a speaker, such as an LS-7
(marginally with an L5-3), can be
directly driven, I found thatan auxiliary
amplifier was required for several
reasong. First, the audio output
inherently low. Using a speaker directly,
one must keep the audio gain control at
or near maximum. Secondly, I find that
the BFO injection in this radio appears
to be set at a very low level. While
acceptable for CW reception, it is
insufficient for SSB. One has to reduce
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the RF gain such that there is little or no
audio output left. The additional of an
audio amplifierimproves this situation.
[ do intend to see if | can increase the
BFO coupling, just a bit, to improve
operation.

The technical manual I received with
the receiver was only about 80%
complete but did include a schematic
(albeit its condition was akin to the Dead
Sea Scrolls). By piecing it together and
making magnified copies and then re-
drawing certain areas, I've been able to
resurrect a pretty decent schematic,
capable of mastering copies. If anyone
needs tech data from the manual, has a
complete book, or has an A.R.2or6, I'd
like to hear from them. The plan, now,
is to mate the A.R.2 with a TAl2
transmitter I recently purchased. This
may make a credible pair to put on the
air. Finally, my continuing thanks to
Mr. John Orobko, Canadian Diplomatic
Service... wherever you are. ER



Radio Service from page 27
evening, "The Smoking Room." For
longer than anyone liked, an elderly
n, smoking a pipe, delivered a
bunch of down-home philosophy and
humor. | suppose the best way to
describe the program is as a bad
imitation of Will Rogers. After the
- Smoking Room” we watched a movie
of a symphony orchestra as they
“fiddled” away for one hour.

Program material made little
difference. We waited anxiously every
evening for the TV station to ‘sign on.”
Sometimes during the day we left the set
on with nothing but a test pattern to see.

Very soon after Oklahoma City came

- on the air, KOTV in Tulsa, Oklahoma
operation on a nightly schedule.
Tulsa, only 100 miles away, came in
much better even with their small 16KW
transmitter, and a roof-mounted
antenna. The roofl was on the "Phil
tower,” the tallest building in Tulsa at
the time. If 1 remember correctly, the
antenna was some 350 feet above
ground. Today, the Philtower is lost
amid a cluster of much taller high-rise
office buildings. At last, we could
depend upon some sort of picture
almost every evening. It seems TV at
long last was finally coming around
- that long predicted ‘corner.” ER

Marconl from page 11
amannequin shaped by external forces;
during his formative years he developed
a strong will to succeed, attained a
sound knowledge-base in physics,
~ acquired an astute understanding of
applied technology, and significantly,
as a consequence of his family
background, learned social graces that
enabled him to interact with ease in the
company of persons at all levels of
society-kings, queens, eminent
scientists, lowly laborers, etc.

Since no one on the horizon appeared
poised to dash his dream, Marconi toiled

vigotously in 1894-1895 to improve his
apparatus. After making changes
incrementally to the coherer, he begana
step-by-step reconstruction of Hertz'
oscillator. First, he substituted relatively
large metal plates for the ones Hertz
had attached to the spark balls, and
found that the distance a signal could
be sent increased. He then fastened one
plate on top of a tall pole and buried the
other in the ground -following Tesla and
Popoff's concept of a basic aerial and
ground. As the pole went higher and
higher, signals could be sent farther
and farther. He added also an aerial
and ground to the coherer and again
circumstances improved. Marconi's
somewhal imprecise observations led
him to work from the assumption that
“the energy of electromagnetic waves
did not diminish in intensity when the
distance was increased if the length of
the aerial wires were increased as the
square [root] of the distance, that is, by
doubling the height of the wires the
waves would be transmitled four times
the distance, the initial energy
remaining the same” (Thom-Caollins,
1908, Part 11, p. 13),

The day arrived, late in 1895, when
Marconi was regularly transmitting a
few miles to his coherer, Although his
apparatus was still rudimentary, he
decided to ask the lalian government
to fund a program of comprehensive
research. The ltalian officials denied his
request, but suggested, given the
potential of wireless in ship-to-shore
communications, that he offer his
system to authorities in England, where
maritime activities are much greater
than in Italy. Marconi's mother
seconded the idea, began preparations
for the twoof them to move immediately
to London, and wrote to friends and
relatives in Ireland and England to
announce their coming. ER

Ed. Part 2 next month



The Tuned Aerial from page 33

These can often be found at Hamfests
and Fair Radio has had them off and on
over the years,

The plug-in coils can also be home
brewed using Lexan bar stock, PVC pipe
forms, banana plugs, appropriate wire,
and banana jacks. Some skill and
dexterity will be required for this.
However, if you have only one or two
bands of interest, one coil on a PVC
form is all that's necessary. With
judicious choice of inductance and taps,
one coil can cover two bands. The tuner,
as constructed here, handles maximum
power on 160 through 20 meters. We
very seldom use it on 17, 15 or 10 and
when we do, it is usually barefoot with
100 watts which is more than adequate
for those bands. There has never been
any problem with breakdown, arcing
or heating in S5B and CW service atany
time.

With this antenna and tuner
configuration, you can be assured that
your RF is 99.9% being radiated into
space and not being used to heat up
coax, ferrite cores or trap coils and
condensers.

A future article will discuss a
multiband tank circuit tuner that is
primarily used for single band coax fed
antennas. There is no bandswitching
(or very little in order to cover 160) and
no plug-in coils involved for full
coverage from 80 through 10. A quick
turn on three different knobs and you
are fully tuned and matched. In the
meantime, good luck with your tuned
“Aerial” and high efficiency balanced
tuner. ER

A complete index of the entire 12 years
of ER is available forviewing or down-
loading at the following website:
http://www.qsl.net/n%0

Electric Radio
now takes credit card payment
Visa, Mastercard &
American Express
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P'ress Wireless from page 3

1952. The Press Wireless Company
never regained their prewar promi-
nence and disappeared in the early fif-
ties. The remnants of PW became North-
ern Radio, part of which evolved into
the Technical Material Corporation. The
Army went full circle in the sixties when
they bought TMC 15 and 40 KW trans-
mitters to supplement the Collins trans-
mitters. However TMC receivers never
came up to expectations and the Army
went with National Radio for the new
AN /FRR-59. Press Wireless however
will remain in the memory of all who
used them because of their rugged de-
pendability and in the case of the 2.5, as
a true example of what a 2550 1b. boat
anchor should be. ER

Boatanchors Group from page 35

Tom, NI8G with his mobile setup.

The AM activity in the greater Lake
Erie area has been good. Every Sunday
on 3880 at 8:00 AM, there are about a
dozen or so that check into the “DX-60
net” and during the week thereis always
some AM activity on 75 or 40 meters.
ER
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Phone/FAX (970) 564-9185

l Deadline for the January Issue: January 1

FOR SALE: Repalr and restoration on all vin-
tage equipment; 45 years experience. Bamey
Woobers, WSKS0), K300 B, Manaticld Ave, Den-
ver, CO 80237, (308) 770-5414

FOR SALE: Radio books, magasines. catalogs,
manuals {pophes), radios, hill, parts, Send 2 stamp
ISASE. David Crowell, KATEDE, 40 Briarwood
Itk Morth Scitunte, REO2EST. kil ed pisjuno com

FOR SALE: New Ranger |, Valiant 1, & Navigator
ic dials, freq numbers in green, with all the
fumt like orig. - $17.50 ppd. Bruce Krvder,
WILWW, X6 Sliders Knob Ave, Franklin, TN
e

FORSALE Countermemiins oy set, AN/ WHR-
10 50- 10750 MHz, ¥ bands, sinullanecus display
of freg, spectrum & modulation inde on dual
displays. manual, 1200 fbs - $4500. Carl Bloom,
CA, (714) 6391679 on 37781 1 T smacimal oom

FOR SALE: Military Radio manuals, origs &
mprints. List for sddness label & $1. For speaic
teaeshs, foel frow to wnte o (best) email Bobert
Do, 2007 Mapleton Dr., Houston, TX 77043,
rendowns_waScabiloompusere com

FOR SALE: Colling S-Line aluminum knob in-
lays: small (exciber /TA tuning) - $1; 300-1 - 52

{ plain {main luning) - £3. Charlie, K3ICH,
13192 Pinnacle Lane, Lossburg, VA 20176, (540
B22-554

FOR SALE Hallkerallers, RME, Coaset, others,
Alsasame military, st sguipment VIHEF / RF amps,
more. LASE. Don Jeffrey, POR 1164, Monrovia,
CAwony

FOR SALE: New Colling winged lapel pin, still
have moathall version, elther type - $85.95 + 75 s/
h. WEZE, 1362 Via Rancho Priy, Escondido, CA
Q2. (TedN) FAT-ATI0

FOR SALE: Send SASE for lange list of excess
parts, publications, ham & sl gear. KAAFW, 14
Glenwood Dr., Willlamsburg, VA Z3185

FOR SALE: Mohawk/Apache drum dial
reproductions. email for details.  Kon, ABSWC,
abS iy birasisp comy, (281 ) 491-TR2Y

FOR SALE Vinlage Radio Service. We repair
radios, revond changers, radios home, sulo, tubse %
transistors. 1950- 1990, Ken Hubbard, KAYWEN,
POB 72, Bebit, W 53512 (6H) 362- 159

FOR SALE: RBM-5 rove w i/ ps/ amp, O-20- 2000
kex, all cabsles, marual, good wed conds, gray -
$85; Heath Lunchboves 10%er - §75; CB-1 - $50: GE
sonadl mrono amp, budlt-an spho - $25 fohn, KRsBH,

+CA, 562) 8583107

FOR SALE: Maval rovr's RAK, RAL RAD, RBA,
EBB. RBC. RAl., RBM, sowne chevhod, pwr sphys
available - $75 o S50, depending type conds, Carl
Bloam, CA, (T4} 6391679 or
377811 MEmcimnail com



FOR SALE OFEM Heath belts - $2.50 each shpd; o
10 for $2 sach shysd. Send chck or money order.
Fosberta Hummel, 202 Midvale Dy, Marshall, Wi
53559

FOR SALE: Manuals for old ham gear of the “3s
to the T, Check WER Catalog www . hi-
manuals.com

FOR SALE: NOS TOS baseplates still in factory
shipping wrap - 27815 KX cables - S10L+shpy
Carl, KNGAL, 1290 &th Ave. 1E, San Deegn, CA
2N kndaldearthlink ret

FOR SALETRADE: Misc. parts, tubsws, fof tube
gear. Sandy Blae WSTVW, 40450 Edgar Travior
Rl Hasmnonond, LA 70800 ebyris-55 com
mm-i;mm at the KECX Ham
GaBery Classifsed Ads section. Visat the brgess
AntiqueCSL Cand Callery hitp / /hamgallery com
NOTICE T-368 Regtry . For mio w ZerSsol com
Sutmaribee to the T-368 & BC 610 oeflector st hitp

J groups. yahoo oo geoap T 068 BC 610

FOR SALE: Lots of old radies & related books
Eugene Hippen, WHSSSS, weew michetuff com

FOR SALE: Sorong steatite antenina insulators
Lerygthe from o to illewn inches. SASE for st
John Etter, W2ER, 16 Fairline Dr., East Cuogue,
MY 11942, {516) 653-5350

FOR SALE: Dvake T-4X - $100; Hallicrafers SX- |
11 ME2 - $150; Heath SB-650 freq display - 575
WANTED: Eldico SSB-100F, Bob Braca, WI1RMEB,
MA, [508) 222-5553

FOR SALE: Older type electronic paris &
rdwame; fres vimtagge (ver, Mail ordeer stivoe 1954
Bigelow Flactrombes, PO 125, Balfion, OH 45817

FOR SALE: WM paris, new Donsd adscimon tulbes,
new Heathlit parts, new pamecl meters. Noem,
14400 Milton 51, Bemvion Farbor, M1 49022

FOR SALE: Build vour own “Midget” bug
rephication by KOO ca 1918 featuned by KETW]
n OO Magarine, May, 98 10 detailed blusprents
FAX (SI7) 345-Bn26 o el <t slemmicnet -

FOR SALE: PMarts. tubes, books, ool Send two
stamnp SASE o emnail bor st Wanre LeTourmesu,
PO A2, Wannaska, MM %761 wbiicteftarr et

FOR SALE: Tubws. Wespe lalore incarty reoreiving
& collector tubws & tube related books. Send for
frow catabog of see woww Esthauer oo Coorge H
Fathauer & Assoc . 688 W, First St Ste 4, Temmpe.
AF SRIR1 (4800 SA- T, tulbweslicpmest et

FOR SALE Collire restoration. Everything meade
& out W make i s Ant Collins built . 50 yrs
expermnce, W/ NAFZ LU (815 724055 o
N4 &@a0l com .

FORSALE: Tubes. MNID ywmﬂliﬂ,iﬂml Iy
SASE for list. WATHDL, 167 Hwy 935, Salmon, [0
EMAT

FOR SALE: 15 Jernings type Y “Peanut”, 3
mmid 15KV fived capacitor in aranium glass
ervelope, unable to ship, Come see - cash & carry
{cheap). Bob Ryan, 1000 8. Gilbert St Apt. 132,
Hlemet, CA 92543

FOR SALE: Hammarlund S0 w/splr - $275;
Johnson low pass - $20, Halliceaftees HT-40 -S40,
Tom Stiefe], ABCEI 611 2oal S, Yutan, NEGHOTI
(402} KI5-20014

FOR SALE: Kenwood TS60 6 meter, all mode
s, untested - $500 S0 Scanalyeer - S40; SBR10
mresnthor seope w o manual s e RENCoken, KALTT,
FL, (R13) Ba2-2ai0

Electric Radio Tuning Meter

ER Store, 14643 County Koad G, Cortex, CO §51321-957%
9T0-564-9185 * er@frontier.net

This unit (bullt by Ron Hankins, KKAI'K)
allows vou to fune up right on top of a Q50
with only milliwatts of RF going (o the an-
tenna. Once the antenna is brought into ress-
nance shown by a meter null, Hip the switch to
operate and you'te ready 1o go. Saves friends
and saves tube finals

S0-23% connectors connect wnil to fransmin-
ter, dummy load and anterna. For more inlor-
mation on how this deviie works see FRe60

www khdpk com

$49.95 plus $4.50 5&H
Blunry bk guasanies
Vins, Ylastews sod snd Ameri pn D ypress

e



CTI ComTec, Inc

i i RF MJAHM fmmm.r Eﬂ:{unm

: - C an You Identi iy rﬁﬂ 7 HM’

|
.‘. i

| Clue #1 .1t's NOT a Triode

| Clue#2. ._Does NOT require a chimney

| | If you really want to know what tube this is, give

| | usacall at 386 445 5545. CTI ComTec has a
large selection of Penta tubes available for the
Amateur Radio Market. Penta Labs is one of the
oldest manufacturers of quality electron tubes and
continucs to develop more efficient, reliable

| electron power devices.
CT7 ComTec. nc | Claxsic Cx N Palm Coarg, F1. 32/37
www cllcomies. com

CTI ComTec, Inc.

Amplifiers and Communication Equipment Built the
way It shouold be bailt, RUGGED!

The SYSTEM 4 amplifiers use o common pawer supply
to power 4 different amplifiers, HF, 6 meéter, 2 meter and
440 MHZ. Using 2- 4CX2508s or s, these amplifiers
are efMicient and compact. We also manufacture the most
elMcient Vertieal Antenna system on the market. The
AVT Vertical with remote ATR Tuner, transfers all the
power o the anteans. For more info, check out our web
site at www. cticomitec.com or call 386 445 5545,
Authorized PENTA LARBS distributor of tubes I

& parts, -

CT! ComTec tac. | Clazase Cr. Nowrh, Palm Coasi, FI. 3213

“We Build it to Last™.
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BOAT ANCHOR ALIGNMENT AND REPAIR

Quality alignment and repair of "boat anchors” including
B&W, Collins (A" and "S"Lines),Drake, Hallicrafters, Hammarlund, Heath
Johnson, Knight, National, WRL/Globe, and others

Fair Prices and Warranty Given
For More Information, References, Or Price List, Contact:

Z Communications Company

Glen E. Zook, K9S5TH

410 Lawndale Drive (972) 231-501

Richardson, TX 75080 (972) 231-3987

Tax Permit # 2-308-44-T541-9 grook@@home.net
WANTED: SW3 #10A snd €5 cosls. | will trade WANTED: WW 1l German, |apanese. Natian,
my extra oodls SW3 ooits. Hank Bredehorst, 2480 French tubes, manuak. and parts. Bob
Adrian St Newbury Park, CA 91320, (305) 496 Graham, 2105 NW 30th, Oklahoma Ciry, OK 73112
A (405} S25-XT7h, byhooitaol com

WANTELD: Parts fon 8 TMC GIFT-750 umitr. | pewd
the AM modulator dech and other parts to restone
this wunit. John, KFIIQ (7T16) 8730524
prussoiitscsy butialo sdu

WANTED: Hewth Coar, unansemnbbed kit catalogs
and manaals. Bill Robbina, 539 Chickadee Dy
KaLsrnaso, M1 43009 6160 757978, ballrobsdsire=:-
bk et

WANTED: Long wire ants AT100, ATIOZ GRC-%;
DYER/ 105 FIAZPCROY, counterpoise CP1L2 & 13
GRCS: BCMS pwr conn PLOIE/ 1003, KATZOR
348 M. Main St Sonington, CT 06378

WANTED: | wish o correspond with owners of
MNational FET /FEX A/ AGS coill sets. Jim, KEADST,
108 Bayfield Dr., Brandon, FL 33511

j e cliffordi@una com

WANTED: Globse King 500 B/C; Viking Valiant
1/1E; Viking 500: Heathkit Mohawk. Frank, {916)
6354994, Trankdelbechabesivprintmail com

WANTED MNational SW-3 maodel 1, version 3. Ulses
32-32 30 tubes. Dean Showalter, WSI'IR, 72
Buckboand R, Tijeras, N S50, (505) 2861370

WANTED: Collins 32V & Collins 7SA series; Globe
Seout; Mational SWHE KW, CA, (910) RA5-4904.
frankdellechaletsprintmall com

WANTED: MNational Company emblems,
escutcheons, logos from equipment, Also WW I
rove's manulactured by MNational, Don Barsema,
1458 Byron SE, Crand Rapids, MI49506. (616) 451-
974, dbanmmaiprodigy. ret

WANTED: 1950's Popular Electronicss 1961-65
Heathkit & Radio- TV Experimenter fohn
Curtis, WOCAR, 1146 5. Franklin St, Englewood,
COBE 10, (0%) 781-M127, wocar@arrtnet

WANTED: SCRAE commporenits, BC - 1083, BC. 1084
displays, any APS-4 componenis. Carl Bloom, CA_
(714) &3 1679 or 7781 1 18mecimuil com
WANTED: BC-191 for my ART-13 jor buy $300,
st work), Bl Hill, WEZXW, 510 E 25th Ave_,
Cordele, GA M015. (229) I73-T264

WANTED: AN-2%0r - 298, BC- 1387 (lor SCR-536),
BC- 188 {p /o SCR- 179 joseph Pinner, KCSIID, 815
Hill St. Kingston, TN 37763
e Sqpdieprantsrand com

WANTED: Hallicrafters SX88 or SX115. Larry
Redmuond, 413 Bediont Dy, Duluth, GA 30056,
{770) 495-7196

WANTED: Back lswives of QRP or RADIO AGE
magazines, Gary Fender, WSULUQ, 450
Cunningham R, Celina, TH, 8651, (931) 243-
5323, pdlender@muliipro com

WANTED: Antue tubes, Payviing $80ea for good
usie type 201 ubes (not AL Bay liat & ew 2000+
2000 catalog ol collector tubes avallable. See
wowew fathuaner com., CGaeorge HL Fathaver & Assoc,
GHE W, First St Ste 4, Tempe, AZ 55241, (480) S68-
7686, tubesiiqwest net

WANTED: Plastic meter cover for Bk 707 tube
tesler 3/8%4 " wd-11/167, Allan Lurie, WYKCB,
605 E. Armstrong Ave., Peoria, IL 61600, (W) 682-
1674

WANTED: Hallicrafters rove S0 o S40A. Jerty,
NSKYE, OK, (405) 734717

WANTED: Tubes: Any quantity. clean, unused,
small or lge Please send list of types, quanbities.
FOR SALE: Tubws - send SASE for list AE; tedetype
prarts. Frod Schamidt, NATT, Typetronics, POBRETS,
P Laudendale, FI XIVI0 (954) S63- 0077, FX: 5653-
1240

WANTED: BOWY nameplate; phone jack coverns
AF gain/RF gain control. Heath capacitor tesber,
CT-1 manmaal Lowsis Y Antuono, SS02 Radge Blvd
Brookhm NY 11259 (715) 748912




*HII SALE: 81)-4 filer replacements, direct
ke Collins mech. filber, 3.3 xial lattice,
2.3ke xtal latice 500 cycle xtal latice - $215 each: K-
390 16 ki Flat phase filker, for Hi-Fi AM - $245
Chuck Felton, KDOZS, WY, (307) 322-5858,
feltonediicoltey com, www lellondesign com

ﬁmmm For details send 2-stamp
LSASE o Oficde Tyme Raclio Co, 2443 Lyttonsville
Htﬂ?.ﬂmﬂhmmm

m SALE: Military and commercial
mrhu items: hup:/
www marpages com /murphyjunk Murphy's

mmu Johnson Ave , El Cajon, CA 52020
T

 FOR SALE: Tube list. new & used, wide varety
sodio, ham. Recently expanded SASE ¢ Bl
 MeCombs, WEEWNG, 10512 Bartlett Ct. Wichata,
mm:

FOR SALE: Hallicrafies roves S-85 w/ manual, VG
<S5 S0 w / manual, GO - Sa: RME 350 rovrwe/
manual, VGC - $160; + shpg. WANTED:
 Hallcrafter rovr parts, S-mebet for SX-96, %9or 100,
IF shms 16650 e from SX-130, 135,122,111, 10or
117, Wil buy basket case rovr il has needed parts.
Burt Ostby, KCEFUR, ML, (989) 736-5020.
- achfbriowcom net

FOR SALE: MIJ-S410, M0W antenna tuner, has
SWR meter, exc - $40 sshpg, Henry Mohs, 1005
 Wyoming, Allendowi, A 15103

?mmmmm»
antennas, 150 milli amp panel meters. Broce
Beckeney, 5472 Timberway Dr., Presque lsle, M1
I!‘P‘?? (RY) S5-I
mumfm military xmir w / manual, exc
cosmitle & worklig condx, apares avallable
including exciter it - $1200, TCS matching serial
b TX B B w / somie accessory gear & manual
250 (with somme ppares); RIS2 in e conds - S200;
Eldico S5B 100F - SN S50 1000F - §700; both w/
apares, All gear PU only northeast 1% or Houston.
Tom Smith, NSAMA, 13034 Elmington Dr.
Cypress, TX 77429, (713) 417-5959, cell (251) 376-
336 hm
FOR SALE: Reabsiic Mod DX W02 @10 w/ant -
SR, Bernie Samek, 113080 Palmer Rel, Brimfiekd,
MA 01000, (413 M5-T174, b 2450441
FOR SALE: Heath HA-14 mobil amp, no p/s.
. WANTED: Globe Champion 30 or 300A. Clif,
 WASUE, WL (608) 6254577 alter & I'M
FOR SALE: AF67 w/pwr sply; HTX-100. Jim
- mmmuzmmm 051
TS0
FOR SALE: Radio Scowty of Grest Briain

FOR SALE: Convert any watlmeter b read PEF
Perfect for AM /S5H - §19 9% ppd for complet kit!
HI-RES, 5232 Woodview, Clarkston, M 48348,
(248) W91 -6660, hiresdirust ret

FOR SALE: Complete hardware set bo oonmect
Collins PM2 o KWMZ - $19.95 ppd. Warren Hall,
K20, PORB 282, Ash Grove, MO s5604.

FOR SALE: Repair, upgrade. performance
o fication of tubs communications & esl euip.
Accepting most military, all Collins # Drake
desigr, & the bether efforts trom others. Laborastory
documentation on regquest. Work

teed. Chuck Felton, KIMYZS. Felion

Elewtromic Box 157, Wheatband, WY 82301
) 312 ,  feltoned@cotfey com.
www briondesign oom

FOR SALE | am making aluminum plate and grad
commctons foe T senees tubses. 1] interestnd contac
Adan Praoe st fiae 752 llcs oom

FOR SALE: T-Shirts w / Jodwson Viking logo - 15,
O 3. Wasnca, MN 56090

FOR SALE: Ur obd Q5L card ! Search by call free,
buy Find st 3350 ppd. Chuck, NZSM,
CRBCS aprod gy met

FOR SALE/TRADE: Manuals: 75A4: NC-183D;
Navigator, he; 75A%; Ranger; HO-145;
Adventurer, W00, HOW0A. Al NIHQ. POR
ARO09E, Orlando, FL 32869 nidagipenc.com

FOR SALE: BC-779 Super Pro rovr w/ pwr sply &
manual, working well, VGC - §225. Dave, WIHPLL
CA (B8} B16-0617

FOR SALE: Signal Corps Command Set BC-4424
ant relay unlt, Includes corrent meter, NIB - $40,
Thorn, WIHWA, CO, [970) 259-0562,
tomuay it estermel.not

FOR SALE: Multh match maoel sfins, 60W Stancor
A-2603, NIB - §100; 30W UTC 519, NOS - $oi);
Terminal diagram inchuded, ppd. Thorm, WTHWA,
CO, (971 259-0562, lemayesiiwesternet net

FOR SALE: R¥0A, 5/ N 4617, EAC manulscturer,
1968, clean operales on all bands, all filters - $450
PU only, EICO 720, good condx - $75; 730
modulator, factory wired, VG - $100. Bob Zimmer,
NVIX, 205 Beigham Hill Rd., Milwon, VT 05468,
(R0 B70.TI0, pimmerbiitnotel com

FOR SALE: WWTI PM Vehicular Radio Set, BC-
mmlcmrmmun-mm
rack: Inchades 12V

conady, - S300/BO, PU only. hhm
11 Vineyard Ave. Middietown, NI 07748, (732)
#9504, berniworidnetat et

FOR SALE: Boonton medel 1904 O mwter. 20 10
260 MHz, e condx w ) manal - $175 « S/H L
Gardrwr, 458 Two Mile Creek Bd, Tonawanda,
Y 14150 radudervilaol com




WANTED: ARC-S reven, mcks, dynamotoes. Jim WANTED: Clobe King 500/A /B/C smitr. Will
Hiebwert, 1572 Niwman Ave., Lakwood, OH 44107 pick up anywhene near Chicago.  Jim Jorgensen,

e KSR, 1719 Ononard, Doweners Gieove, 11 60516,
WANTED: Ovig Huoath manuals for ham & test = a3 3
squip. | conelx & price. Warren, K1BOX, (Ul W52ATIM. Janed RlorEmberacuess. com
POB 1051, Spruce Pine, NC 26777 (#28) 688-1922 WANTED: Bendin radio nowr BA- 1 B; Belguim set
e EST-100. George Rancourt, KIANX, MA, (413)
WANTED: Alignment servicoe manual for HiS, S274T04 on k Lans@mindspeing com

EK-07 revr, Weber, 4545 W 100t S8 Olak L, 11 —am -
AT WANTEL: Cormwector 12 pin 977 female ARC-S

; mandulator Picture hitp |/ www shive e an/
WANTED: TWMC Model TAC Antenna Turer in robinson / musenm /plugs/9377.gif.  Ray
good conds, Al Santangelo. VEIAIM  pobineon, VKLV 7, Roland Ave. Wahroonga
velapisympatico.ca or (705) 27796 76 NSW. Australia. (61294898561

Dave Curry Longwave Products

Replacement mechanical filters for the
Collins 75A-4 & R-390A

L T | S Sy

R-390A filter Top, 75A-4 filter bottom

These are exacl duplicates of the originals using the latest Collins-designed
mechanical filters. The electrical specifications meet or exceed the original
Collins design. Ray Osterwald, NODMS, well-known ER contributor says,
"Dave Curry's filters are better than the originals",

For more info go to www.75A-d.com/

These filters are available in the following bandwidths:
* CW - 500 cycles
*SSB-25ke
*AM -6 ke

$199 plus 54.50 S&H
In stock for immediate shipment from the ER Store
Money-back guarantee
Visa, Mastercard and American Express

ER Store, 14643 County Read G, Cortez, CO 81321
970-564-9185, eréfrontier.nel
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ELECTRONIC MILITARY SURPLUS AB-1 2441’GHC MAS‘I’ KIT

Hiva Pasehew alurminum alloy
o mhee| anctions lorm stur-

dy, yel lighhasight 30 fool
1.7 dia mast. Kil in-cludes
4. e each lower andd uppeer soc
® tinnm, orse oa lovwer S upper
adapler soclion, gin pobe sy -
ol base, lour on 36 and 42 0
gury ropes, four guy stakes hwo guy rings plus 2.5
pound skedge hammer. Part of OF- 254/ GRC anten
ma ol 30 e sh. NEW, 513950
WTLOM BAG for sbores  Mew 508 50 Sae Web for dedsis

R-390A SPARE PARTS
FA‘R RA DIO SALES IF Amp with good Miers. but bees RTS10, used, 5175
RF Amp ~As-ia" flor Loss tubes Crysial oven

WEBSITE: fairradio.com End Couie: $40.00
Beat Freguenc y Oecillator, used  $30 00

Band Crystals used 510 00 esch
Courler Dial, used 51800

Handbes por pair, used, B8 00

uroks - Box 1105 Power Supply wilhout Tubses | used, 775 .00

SOIpEL

(1L

-
o
E

san |

E-MAIL ¢

BEULBIUY

Lima OH 458032 Shippirsg s axtre on o meic handise

VISA, MASTERCARD, DISCC SEND FOR QUR
LATEST CATALOG !

The Hallicrafters CD-ROM

Ok old radio fans, here is a CD that will help restore that old
Hallicrafter radio. This CD contains historical references,
weblinks and 125 Hallierafters owners manuals and schemat
ic diagrams. This CD-has it all - we wanted to include all
manuals but ran out of reom on the CD to put any more than 125 of them, but
we have all the major ones and the most prevalent, from the first to the last
- - More data about this CD is on our web. Now Shipping - $ 89 postpaid

Other CD-ROM Publications: All years of Q5T 1915-1984, Radiophile
ll Vols 1-3. Antique Radio Repair Vols. 1-2. Radiobovs, Amos ‘N Andy, RCA

Radiotron Handbook & HB3-Tube Manual, Riders Troubleshooters Manuals
all 23 volumes, Dial-Cord CD, Sams Photofact Series, Military R3jgo- I

RegoA/URR, Zenith Transoceanic, Military Radios VikVa, All Collins Radio
Ham equipment, RCA Service Notes 1923-1040, and more!

Diagram and Manual Service - Over 200,000 schematics on
hand and over 10,000 manuals! - Call us!

m!!;‘ - 2043 Empire Central - Dallas, Texas 75235 (214)358-

519% - Fax (214)357-4693 - Intcroet: hitp://www radioera.com

Schemalic

|
[

|
|
| e I
L__________...____I
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WANTED: Stancor/Chicago PCC200, PCOY
PSOLS, RCATSO, Triad A-S], A1), A-11-], A-12-
) FOR SALE: Bowks, mened SASE. Michard Robinson,
POB 1425, Wallingfoed, CT 06492, (207} 9490871,
richmiviierols oom

WANTED: RBB/RBC roves, pwr splyvs, cables &
RAK/RALequip. Andy Miller, KDETIX. CA, (831)
A84- 200, amillerthoviacd com

WANTED: Micx: Astatic [T 30/40; UT-48, Shure
CRS0/51/41; 7A; Turner VI-73, CD/BD. parts
for same. Toen Fllis, Bos 140093, Dallas, TX 75214
(214 I28- 1225 towmmicsiiflessomp com
WANTED: Desperate for museus display- lge
AC covled or water couled umiyg tubes. Certain
types inclding RUA, 895, 862, 890A or R & 55315,
other munufacturen: such as Federal Tebephone &
Radio F 1MR. Name your price. Tomay Bolack,
J0) Bocmiwebd Huey, Farmungon, NM 7401 (505)
IS-75

WANTED: K- WA rovms, parts rigs of resiorable,
will restore yours #t reasonable prices. Walter
Wilson, KEADF, (T TI3-R323,
wewilsoniiknology. net. www knology net
—wewikson

WANTELY: Kleinschmidt tedeprinter models; 311,
A21, (AN/FGOA0, ANSGGC-16, ANJUGC-39..)
Tom Kleinschmidt, 506 N. Maple St Prospect
His.. IL 60070-1321. (R47) 255-8128

WANTED: Military survival communications
exquip: radios, beacons, manuals, books, historical
s/ prhartos. Dariel Cabn, W4 Greenwood Ave.,
Los Angeles, CA 90066. (310) 398-7159.
darelcd ] 18l coun

WANTELD: Viutors and tubes by musewm, Old
and odd amateur of commenal tubes. foreign
and domestic purchased, traded or donations

WANTED: RCA 140, 141, AVESA. (E IS0, IK80%,
KES. Any condu. James Treberne, 11909 Chapel
o Clidton, VA 20124 trohermedierols com

umwmw
e Perond, POR S0 Diavieds, I'A 19087 (510

WANTED: Drake 1A rove, Y91 Collins VR
JRC 505 twina. KSYY, AR (501) 756-2010

WSyylarrlnet

WANTED: WWII BC-610-F serhes or carlier umtr:
BC-73 interphone control box. BC-452 revr. Steve
Finelll, NONMNG, 37 Sionecroft Dy, Easton, PA
1BIME. (610) 252-K211, navradiienter net

WANTED: Collins JI0R3, basket case OK -
welcomed; & Chicago S00W CMS-2, high-level
modulation sfme: Tayloe T20. Jerry, WHELD, CO,
(30F) 9792323,

WANTED: Electric Radio; Antique Radio
Classifieds; Old Timers Bulletine Alan Mark, POB
72, Pembroke, MA (12259

WANTED: Clean Mackay J010C & Kenwood
BS990 w /all filters & manual. Kic, CRANT, POB
M4106, Massan MNP, Bahamas

WANTED: IM-28 Heathkit VTVM meter. Part
numbeer 40775, (6" 20004 movement) or some ome
torepair my meter. |wionld be willing to purchase
the complede [IM-28 VTVM i the price was rght
and it was in working conds, Gary E. Mayfield,
WABEAF, 100 South Jackson, Marquetie, K5
67464, (THS) S46- 2309

WANTED: National RAS or HRO-Junkor rov w/
tuning boxes etc. Ted Bracco, WONZW, 200 East
Main St., POB 730, Teutopolis, 1L 62467, (217) B57-
G404, X 306, bracoomiotmail com

WANTED: Heath 10-3220 Duial Trace Scope. John
Thuren, AAST, TX, (281) 5306150, jbthureniithal-
prong,

WANTELD: TUW MF chassis . need junker for
parts  to  finish restoration.  Rob,
sobiburiace uriedu or call (401 ) B74- 2063

WANTED: Natlonal SW3, complete tube shield
State price & condition. Roger, KI1TG,
rwhucheralisnel net

WANTED: Colling FUK-2 'O working or nol;
INA2A diodes; Bretting 14/ 14AX manual Clark,
WOEUT, K5, (785) 286-2132

WANTED: National NTE, 1 love National. Sylvia,
NIV 33 Lawton Foster R, Hoplinton, RI 02833,
{4013 3774912

WANTED: Colline K1 xmitr; also need orig
manuals & liverature for 75A1, 2V, WK1 Paul
Kluwe, WEZAD, POB 84, Manchester, MI 48158
(73] 428- 2000

WANTED: Collins - Amateur catalogs. sales
literature, manuaks, promotional ems b Signals.
Richard Coyne, OB 2000200, Mission Viejo, CA
S0

WANTED: S-line spinner knob; T5A4 reducton
Kooy, S larwe cabsiret. FOR SALE: S-lare rack mrount.
J=EB. KaWr, (&16) 226-8871,
bkl P e Pearth oven

WANTED: Inio on Beradix 3801 Alroraft smtr/
reve. Have partof set. oseph W Long, WAZFIT, 13
N Harrison St Johnson City, NY, 15790 (407) 798-
T, waleptithotmanl com

WANTED: 1| KHe mwch filterior substitute) for
Collirs 5-Line. 455 bz conter freg. Have NIB 21
kHz filter for trmde, part/all. Bill, KDOHG 570
5320610, Lierbsitvarthlmb et

WANTED: Copy of Yaesu FESE rovr & FILS0B
wrmity marnsalbs i Englinh & carly s, Cary Wagner,
ESOML 11124 Ouk Hollow Rd, Knowville, TN
IR 6S) #4217
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CDs From the ER Bookstore

By Radio Era Archives

R390-R390A /URR Technical CD-ROM - § 57

RCA HB-3 Tube Handbook - § 75.

RCA Radiotron Handbook, 4th Edition - $ 62

Radio Boys on CD-ROM - § 39

80 years of QST - § 39.95 per set (generally 5 or 10 year set).

All 11 volumes - special package price - § 373.

Collins Radios Technical CD-ROM series. Vol. | - Collins Receivers; Vol. 2
- Collins Transmitters & Amplifiers; Vol. 3 - Collins Transceivers; Vol. 4 -
Accessories, Power Supplies, VFO's, etc. Each CD-5$79, Complete Set - $279

By Hamanuals
Drake equipment operator and service manuals on a two CD set by Bill
Turini, KAJGAY - $71.95

By August Johnson, KG7BZ

Military Boatanchor Manuals, Volume 1 - $45. This CD is one of the best
manual CDs on the market. [t contains the following manuals: ART-13,
A, B BC-221-A, B, CCRLEF LK LM N,O, P, Q, R, AA, AC, AE, AF,
AG, AH, A), AK AL; BC-312,-A,C, D, E F, G, |, L, M, N, HX, NX; BC-
314, -C, D, E, F, G; BC-342, -A, C, D, F, ], L; M, N; BC-344, -D; BC-348-],
N, Q; BC 375-E; BC-610-E, F, G, H, I; BC-614-E, F, H, I; BC-779-B
Hammarlund Super-Pro; BC-794-B Hammarlund Super-Pro; BC-1004-
C Hammarlund Super-Pro; GRC-19; PRC-6; PRC-8, 9, 10; R-388; R-389;
R-390; R-390A; R-391; R-192; T-195; SCR-274, includes: BC-453-A, B; BC-
454-A, B; BC-455-A, B; BC-456-A |B; BC-457-A; BC-458-A; BC-459-A;
BC-696-A; BC-946-B.

Military Boatanchor Manuals, Volume 2 -$45- contains the following,
manuals: ARR-41; BC-611-A,B,C,D.E.F; BC-9398; CV-157; CV-591A;
GRC-26-A,B,C; GRR-2; R-274; R-274-A,C; R-320A; R-483,-A; R-520; 5CR-
578-A,8; T-368,-A.B.C; TVAE TV-7-A,BD; TV-E; TV-10; URM-I5-
C,D,F,G H; 5X-28-A; 5X-73; Hammarlund 5P-600; Zenith Transoceanic;
Gibson Girl.

Please add $4.50 S&H for each order
Visa, Mastercard, American Express

ER Bookstore, 14643 County Road G, Cortez, CO 81321
970-564-9185, er@frontier.net
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Then you should belong 1o e
Quarter Century Wireless Associalion
For infoemation write |
159 E. 160 Ave,, Dept ER
Eugene, OR 97401-4017
- s >

WANTED: Old Callbooks, especially those
the yoars before TR0, Alan, W3BV, FAL
215) 7950943 au WIBY Sarrlret

WANTED: Mational HRO black wrinkle sphrs,
ok cunill bemmes, cosilln; Westorn Ebectric horm, splors,
CA %129 bnadelfoonit com

ELECTRON TUBES FREE Cata-
log, over 2,000 types in stock.
Electron Tube Enterprises, Box
652, Springvale, ME 04083, (207)
490-5870, FAX (802) 879-7764

The Radio Finder
*Classic Radios That Work"™

11803 Priscilla, Plymouth, M1 48170
TELFAX 1-TH-454-15%0
e-mail: linder@radiofinder.com
Ser our web page:
www . radiotinder.com

WANTED: Tektronix memerabilio & prosoticonal
literature or catabogs fromn [9486- 1960 James Troe,
NEARW, OB 20, Hot Springs. AR T1902 (501)
F15- 184, Fa 62067R], s trosdtiben net

WANTED ollbrws peosmastsnal literature,

and manuals for the period 1913-199% Jim
Stitsinger, WAMTEX, 2300 Via frana, Valenca,
CA F1355, (661) 259-201 1. FAX (661) 259-3000

WANTED: Searchirg for RME CT- 10000 3R9 wmites
and wrdo about them. David BEdsall, WITIDED, 156
Sumset Ave., Amvherst, MA OV (413) 5490049,
dedsallicrocker com

WANTED: New or used unmad ified BCA5IA,
BCwH%6, TIR/ARC/S, TI9/ARCSS, CHYS2232.
Louis Lytch, K2DET, 117-33 230th St Cambria
Hieigghts, Jamalea, NY 114111506, (718) 526-5065

WANTED Manuals, manuabt, manuals tor radio-
related equipment to buy or swap. Catalog
available, Pete Markavage, WAZCWA, 27 Walling
Sa, Sayrevrile, N) NS (732) 238- A0

WANTED: Collecting milivary electronics
irclucting i, raclar, ROF and test, manualks &
literature. Willlam Van Lennep, POB 211,
Pepperell, MA D46, (97H) 4336001

WANTED: Postcards of okl winskes stations, 51
cards showing pro-WWII ham shacks/equip
George. WIKRM, NY, (631) 360-841,
wlkrmdoptonline nel

WANTED: HROM5 “sabver front” G Cosl 180130
Kc. Abo FI-I2T AC power supply e GRC-#
Tony, kikyoikarri net or (0 522- 1568

WANTED:RX R-77 / ARCS + conmectors & contro]
box C-118/ARC-3 (o Oweochia, Corss Galliera,
14720, 16142 Camova Maly. spalZ 20w uriittun ot
WANTED: Help® nevwd chuart for conmecting Ment
A-106 Unsversal maddulation simr Wil gladiy
compensate. joe Walden, 517 White S, Naowmman,
oK TGS (405) 3214717,
sy o UMY shou et

WANTED: WW Il military rewniste combrol rovrs
EARW /CRW, wmibrs, dynamotors I'E186 "E126,
joy sticks, Cyroscopes for the GB, Azon glide
s, Manirice Schechior, N, (5160 244416 or
marercschiles com

WANTED: Q5L cards from old /e WW I Ham
1% countries; old regen kit Hajime Sweuki,
Mishikunivoshi 16da-24, lchihara-Shi, Chiba-Ken,
2900231 Japan

WANTEDN O Army Mavy paclar equipmasnt, any
conds, any siee, Bigger b betbor! William Donezelli;
15 MacArthur [v., Carmal, NY 10812, [#45) 225-
2547, nwmn.nt!

WANTED: S5X8H; 5-Th: MRE-2000 morse recieve
option for the HAL DS 2000; KSR video
Communiabe Terminal Hoger Higley, WBCRK,
BT Cilenmore Ave, Cincinnabi, OH 45211 (513
451-10%0

WANTED: WW 1l lapanese smirs & roves (parts,
plug-in coils) for netoranon & EK artiches. Ken
Lakin, KID6H, 63140 Rritta St Ste. C106, Berad, OR
FTION. (51 200, klakindisol com

WANTEL: Super Pro seperate par sphe w /80 &
IV tubse. Bl Conlahan, 1450 Miami Dy NE. Cedar
Rapids, LA 5202 (319) W0-8005

WANTED: Turung knwibs & cabrset bor Crete CK-
. Fred Schaskdt, NATT, POB ST FL Laudendale,
FL 1m0

WANTED: HRO Doosdsat, Dvaker K7 A rovr Collirs

T3 povr Fom, WEHIPL. 13589 Moos: Rd. Patsskala,
OH 4. (7a0) 927150




name i, we may have it

PURCHASE RADIO SUPPLY

Electric Radio enthusissts. Tired of antiseptic electronics stores? The answer 1o this sad
condition is a heavy dose of Purchase Radio Supply
Looking for transmitting and receiving tubes, components, hardware, and pubbcations? You

Porchase Radio Supply TEL (TM) 668-86%6

127 East Hoover Avenue FAX (T3 668-8502

Ann Arbor, Michigan 48104 e-mail: purchrad 6 aol.com
h—

PD-1 55B Adaptor for the R-390/R-390A

& 51] Series from Ron Hankins, KK4PK
A super product detector that also provides great
AM audio. Connects to the IF output on the back
of the R-390/R-330A and Collins 51] series re-
ceivers. No internal connections. Uise your am-
plifier and speaker to provide superb audio
Available now from the ER Store for $129.95 plus
54.50 S&H. Money back guarantee

woww kkdph com
ER Store, 14643 County Road G
Cortez, CO §1321.
970-564-9185, erdtfronticr.nel

CONVERT YOUR WATTMITER TO READ
TRUE PEF FOR LESS THAN 8200 The M0
will comvert yonr Average Roading wattmeter to
Peak Power! Pyven works on (he Bid 43!
§19,99 + 208 S&H for the USA and Canada
HI-RES COMMUNICATIONS, INC
B33 Woodviow, Clackeion, MI 4E34R
1248 N0 -aadd) o Do lD i rescom com

WANTED: Service manuals, originals, coples for
copy of HP X000, HP A582A, HP 1EF10A. Will pay
ALL enp. and more! Reinhard Wieschhoff, 7 rue
i Debuche, 78120 Ramboull Let, France. Tel/
Faxc: 0005 1 304 110 02

WANTED: Scolt Special Communications fovr
EAAJL. please call, Kurt Keller, CT, (2003) 431-9750
21 earthlinkonet

WANTED: Manual for Ray lelferson maodel 4105
marine rovr, 1964 Harold, WIYWH, KY, (B5%)
19595, anyilime

WANTED: Instruction Service manual w)/
schematscs for Nems-Clarke type 2801A UHF rove
Paolo Viapphani, Via G B Valle 7-19124 La Spexia,
||.1!1. Fase: #4300 6721647, |w14pp|.nnHill:|n it

WANTED: Healh HA10 & KL-1 (K513, Dallas
Mrasak, KASNIY, 2340 B Converse, Springfield,
IL 62702 (217) 5234023

WANTED: Bislfor ﬁ-nulpulurﬂ el Foor o Hleath DX
A0 ke, CHAEFloury, AITY, POR233, Goldendale,
'Hu\ Uﬂﬁllr I‘H.N] -I"“ H-.'!H

W.tNTEI:I' Seline sprinmer h'rmh T3A4 reduction
kriob, S-lipwe cabinet. FOR SALE:S-line rack maount
JeRB, KAWL, Ihiﬂrl'.'.!h BT, jerblity e Jearth.com

WANTED: Power Supply, Mult-Elmac M0 or
PS-2V. Morm, WICLX, (S08) SE0-8344

WANTELD: Kussian 1 5-80MHr mulitary tramsiefven
llrpc'ﬂlh 130 Wil pay well for 3 good one. Loy
Sparks, WESYL. 924 W. Mc Fadden Ave. Sania
Ana, CA (7T} SJ0-K123
hwmli.-ﬁurmm et

'm WW-I Japarese H1|hl.lr1 rahor amd
radar of any kind Yohohama WW-2 Japanese
Military Radio Museum, Takashi Dod 1-201-4,
Mimamadai. Sevaku, Yohohama 246 Japan Fax
S11-H145 W1 A, tabosdodlicarmot osmone [p

[ i Fy

53

WANTELD: National Co., Ine nameplatis, exuip
logos or other items w / the diamond NC on them
b WW Il era tube mesdel malitary rovr covermg
225400 MH 7. Diven Barsemna, 1458 Byron SE, Geand
Rapids Ml 49306 (Bl6)  451-9874

iﬂuru-ln.l-i‘rtuhq's et

Don't forget the 2nd Annual AMI 150M

Heavy Metal Rally on the evening of

Decembser 23 and the 8 (or 9th) Annual ERS
I MN2KST Memorial 160M Jambores on
I December 29




The Collins Video Library

The Collins KWM-2 Video 4 hours - $89.95 Highly detailed video on operation,
rebuilding, alignment, troubleshooting and neutralizing of this dassic' A must for
anyone who owns and operates a KWM-2/2A. Printed documentation included.

The Collins 755-V325-3 Video 3.5 hours - $74.95, An in depth examination of the most
popular version of the S-Line. Operation. modification, alignment, neutralizing and
mare! Much of this information apphies to all versions of the S-Line!

The Collins 30L-1 Video 1 hour - $39.95. A complete guide 10 the 30L-1 amplifier.
Operation and salety, updates and a discussin of the 11A triode. Learn the secrets 1o
greater performance.

The Collins 305-1 Video 1 hour - $3995 Finally, the one everybody has wanted! This
extraordinary video describes operation and user safety, maintenance and modifications
of this classic Collins amplifier. Very mitormatrve—truly a must for all 51 owners.
Printed documentation incuded.

The Collins Amateur Radio Equipment Video Spotter’s Guide 1 hour, 40 munutes -
S5 Close to W) individual preces of Collins Radio equipment are shown in the video.
Examples of some of the gear covered ane: KW-1, KWS-1, 30K-1, 20V.3, 75A-4, KIWM-2.
S-Line, KWM-1, 305-1, 30L-1, KWM-380 and much meore!

The Collins KWS-1 Video 2 hours - $39.95_ This video is the perfect companion to the
A viden for owners of the "Gold Dust Twins™ Butch Schartau, KOBS, shows you how
ko operate, maintain and repair your KWS-1, Watch as Butch goes through the entire
alignment and neutralization process, as well as showing you how to properly operate
this Famous transmilter,

The Collins 75A-4 Video 4 hours - $89.95, This video is four hours of information on how
e repair, maintain and restore this classic receiver, Butch Schartau, KIOBS, guides you
through all aspects of keeping your own 75A4 running like a top,

R-390A Video 7 hours - $109.95. Here it is! Long awaited by serious “boatanchor™
enthusiasts! The ultimate recelver now has the ultimate video to go along with it. R-390A
expert Chuck Rippel, WAIHHG, covers an absolutely incredible array of information in
this "heavy duty” video. This video looks at operation, its modules, circult description,
front and rear panel details, complete mechanical and electrical alignment, PTOSs,
performance evaluation, modifications,  troubleshooting and restoration. There is
nothing like this video available today, at any price!

R-390A Addendum Video - $49.95 Another 3 hours and 40 minutes of R-3890A
information from Chuck Rippel, WA4HHG

SP-600-JX Video 4 hours - $89.95. Chuck Rippel, WA4HHG, takes us through all aspects
of the SP-600-|X-—repairs, restoration and modifications. This video is a must for any
newoomer attempting to work on the SP-600,

All videos are now available in PAL version!

Purchase three or more videos and get 107 off the retail price!

Add .50 each for the first two videos for shipping & handling within the USA_
additional videos are shipped free

Produced by Floyd Soo, WEBRO jex-KFSAT)

ER Bookstore, 14643 County Road G, Cortez, CO 81321
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DR SALE: RCA tubs manuals, RC-15. RC-20,
— L. Handbooks, 1905, 1968, 1972.& 1978
hHMMWWMH
Eprhg:. OO S008. (719) 4958,

H mrﬁ-mw'ﬁa L3151
. &KWS1, rerw /o] - $8 S0ea. 2/
,prd- Correct oolors. Charlie Talbott, K30CH,
2 Piewache Lo, Leesbuirg, VA 20176-6146. (50)

.-"

FOR SALE: MNameplates, R-390A generic -
ik 5103 and 51)-4 exact replicas - 512 Tom
arcotbe, NSOFF, 242 Chestnut Oak D,
ewille, LA 70445 marcottofiiamerica, naet

FOR SALE: Used technical books - radio,

‘_' chronics, math, military, etc. List: §1

s OIC). Soxftwave.2 Diept. ER. 1515 Sashabaw,
AT A%l

FOR SALE KL Drake repasr aned recorsditaonng,
mont mondels inchding TR-Ts, 3%

et Covelli, WAESAL 1440) 9516406 afuwr 4 M,

! o YW

FOR SALE: Heath Nostalgia, 124 pg book
ntaine history, pictures, many stories by
Aongtime Heath employess. (See BOOKS inside
back cover.) Terry Perdue, 18617 65th Ct., NE,
Kenmiore, WA 98025

O SALE: Johnson & Hammarlund panels, cabs
pelindphied. Diome in same findsh as ew cars. Ranger-
Wl.u]ll Valiani-1, HO- 180 {series), 250, 4
Wisa/MC/ AMX. Diow, WAPNT, VAL (401244
oAl (SU0HT 12023 or wAprtéivainnet forjpg's
Bt Visil HamBadiol'SA com a website
d s tract itional ham radi & vintage radio
e hittp: /S wewew radioing com. et s radio

FOR SALETTRADE: Trarsmitting/rov'g tubws,
ew & et - 53¢ LSASE for list. | collect obd &
' tubes of any type. WANTED: Tayhor &
Hunte-Kanfman types & large iubes from the old
Eimac line; 1S2T thru 20007 for display. Johin H.
-~ Walker Ir., 13406 W. 126th Terr., Cverland Park,
K5 66213 (913)  TH2-6455  wr
§ wilkeribprodigy nel

TRADE: Two good RCA 833A' for one
Taylor 833A; also looking for Taylor 2044, §13,
Bl John H. Walker Jr., 1306 W. 128th Terr,
Overland Park, KS 66213 (913) 7K2-6455 or
l"'*"*"'”‘""h""

FOR SALE: NOE British tubes 1930 1o 156475 -
‘oend wants. David Boandman, VAZINVT, 10
Lemaintre, Sainte-Foyv, Quebec GG 154, (4181877
Jis, dbtubes.com

1 8 ER takes credit card payment
I Visa, Mastercard and American Express

m—
Mil-Spec Communications
E-790, R-¥90A, H-388 & otber mil. receivens
Sales - Service - Manuals - Parts.
Eou a1}, Englewood, FL HI95-081
SE1-AT4-6R1A, Fax - M1-4T4-THT4

mils ey VRO S0l com
“Since 1985

FOR SALE: Repair' Radio repair, tube or solid
state. Reasonable charges. |. Dan Rupe, WTDDF,
998 Whipple, FOB Y7, Grayland, WA 98547 (360)
2H7-4011, wTdd My ahoo.com

FORSALE: Books, 2004 radio titles, Groal prices,
SASE or email for New Revised List, Paul Washa,
496 Three Points Bvd., Mound, MN 55164
welMokormsn. com

FOR SALE: DX-35, DN-40 reproduction crystal
dowwrs. 511 S0 shipped. Texans add 8 29% sales tax.
Glen Zook, 410 Lawndale Dy, Richardson, TX
T

FOR SALE: Military Radios, etc. E-mail
NIUDSEATT NET for a List or SASE. Ronnie
Parkes, 1357 Rridgeport, CT 06601

FOR SALE: WACO- SNWX telephone filters. Just
plig in, 1/$13.95, 27825, 3534 Money back. Ceil
Palmer, 4500 Timbercrest Ln, Wacoo, TX 67085
{254) 7954931, whnwxithotmall com

FOR SALE: RIT for KWNM-2 and S-Line. No
mschificaticns tor KWM-2, 85995 tested /42 95 for
kit, SASE for details and order ndo. Johu Webb,
WIETC, Box 747, Amberst, NH 03001

FOR SALE: BC-1000 p/s, canvan.? handscts,
battery bos & BC-1] radios. Stove Rarthowski,
WVW 28ch St Choern, [ 60804 [708) 860 Wea)

FOR SALE: BAK model 700 Dynaguick
tubecheckir - §75 plus shpg,. Larry Steeno, K91 W1,
1928 Bluespruce CL, Green Ry, W1 34311, 920y
65-5149, Latewnoiivrilwps com

FOR SALE: Misc equipment, parts (connectors,
meters, relays, etc), manuals. List $ 1, Joe Orgnero
VETLBI, 1349 Leask R, Nanaimo BC VX 18
Canmda

FOR SALE: WKL AT-2 Antenna Taner - $15;
Heath QF-1 Q-multipler - $30; Drake WV-4
Wattmister - §95. Richard Prester, 131 Ridge Rd.
West Milford, N 07480, (973) 728-2454.
rpresterive arscick el

This size ad is $10 per month
Call for further details |




ELECTRIC RADIO STORE

BACK ISSUES

Al back issucs are available st 338 per year (any 12 ssues ) or $3.75 for individual copies. Buy
the entire first | 2 years (#1-#143) for $345 Special deal on bast four years (91h year throush
L2th year) - 3100, These prices include delivery in the U S Foreign ondens please inguire

COMPENIMLUMS

Collins 754 -4 Modification Compendrum- sl the factory modificstion balletins from Collias
Radio Co., afl the articles printed i U0, Hem Radio, QST and ER. 85 pages-

$20 plus 33 S&H

Service Modification Compendium  for the 5-Line. KWM- 172724 senes - 260 pages

$45 plus ¥ SAH

Service Modification Compendium for the KWS-1, 32V and TSA series - 47 pages -

$15 plus $3 S&H

T-SHIRTS

The: front displays the bogo from the cover of ER (the tube owline. Elecirc Radio, and ‘celebrating
a bypone era’). The hack has “Real Radvos Glow i the Dark” fesed with the permission of Clansi
Raadior) The T-shirts are U5, made by Hases and come in 5-M-L-XL-XXL . The culor is just s litthe
Eghter thaa the cover of ER - 515 del. (5316 for XXL)

BOOKS

Yintage Anthology - Book | by Dave Ishmael, WASYYL . S14.95 - 10% = $13.45

The First Fifty Years: A History of the Collins Radio Company and the Collins

Davistons of Rockwell International ... 34993 - 105 = $44. 95

Communicatiomn Recelvers, The YVaouum Tube Em: 19321981

by Raymaond 8§, Moore.....,. th Edition ... $19.95 - 10% = $17.95

O ilbomeopes, Selecting pml Restoring o Classic by Swn Ceiffithy, ... $24.95 - 0% = $22.45
Heath Nostalgia by Terry Perdus, KETP... SLA95 - 0% = $11.45

Radiow By Hullicrafters by Chuck Dischis--——ee e $29.95 . [0 = $26,95

Traonmitiers, Exciters & Power Amplifiers by Raymond 5. Mogirg-e«521 95 - 10% = $19.75

Receivers Past and Prosent, Communications Receivers, 1942- 1997, trd Edition, by Fred Osterman,
s snsesen R I A - 10 = 52245

Hiram Percy Maxim by Alice Clink Schumacher. ... 31995 - [(¥§ = §17.95

Tube Lowe by Ludwell Sibley 21695 - |0 = §15.25

A Pictorial Himtory of Colline Amatesr Radio Equipment by Jay Miller, KKSIM.___._$30.0% -
10%: = $33.95

Tube Testers and Classic Electronic Teat Gear by Alan Douglas $24.95 - 10M% = £21.15

Please add $3 S&H for one book and 51 for cach additional book.
Three or more books shipped free!

ER Parts Unit Directory
I yous meead & paant for & vintage restoration sead 527 and an LSASE | W postape)
four @ bt of paarts wmits. 1 you have o parts umt. comsader puttng o on e b

ER, 14643 County Road G, Cortez, CO 81321-9575
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W7FG True Ladder Line

ta e = Mo brpeiarecs - SO0 (F0dy « Spewaciers - Light
Wamght, Low Wiret | cmaing § Lomg Lite = Wirs - 16-Gauge,

Manu 76 Strarel, 100 Copper « (e comicis STem squipsnent i
! arterv rdetr (e « Mo Splces -+ 1008 of
Lo Loy wesffy i Db Ao

Over 350 160-10 Meter Doublet Antenna . . . . $74
Manufacturers

and over

6,000 Manuals

FREE
CATALOG

Iz <2
(800) 807-6146
www.w7fg.com

(800) 807-6146
www.w7fg.com

Subscription Information

Rates within the US:
2nd class - $32
1st class - $42, with envelope - $46

Canada (by Airmail only) - US $48
All other countries (by Airmail only) - $US $60

Electric Radio
14643 County Road G
Cortez, CO 81321-9575

Visa, Mastercard and American Express

Phone/Fax 970-564-9185
er@frontier.nel
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ELECTRIC RADIO
14643 County Road G
Cortez, CO 81321-9575

“\ul

TO

L ]
[ ]

PERIODICAL




	151-001
	151-002
	151-003
	151-004
	151-005
	151-006
	151-007
	151-008
	151-009
	151-010
	151-011
	151-012
	151-013
	151-014
	151-015
	151-016
	151-017
	151-018
	151-019
	151-020
	151-021
	151-022
	151-023
	151-024
	151-025
	151-026
	151-027
	151-028
	151-029
	151-030
	151-031
	151-032
	151-033
	151-034
	151-035
	151-036
	151-037
	151-038
	151-039
	151-040
	151-041
	151-042
	151-043
	151-044
	151-045
	151-046
	151-047
	151-048
	151-049
	151-050
	151-051
	151-052
	151-053
	151-054
	151-055
	151-056

