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Electric Radio is published for amateur radio operators and
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this type of equipment. The magazine will provide information
regarding the modification,repair and building of equipment. We
will also work to-wards a greater understanding of amplitude
modulation and the problems this mode faces.
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zine. We want articles on almost anything that pertains to the
older amateur equipment or AM operation. From time to time we
will also have articles and stories relevant to the CW operator and
the SWL. Good photo's of ham shacks, home-brew equipment
and AM operators (preferably in front of their equipment) are
always needed. We also welcome suggestions for stories or infor-
mation on unusual equipment. For additional information please
write us or give us a call.




[EDITOR'S COMMENTS _Barry Wiseman, N6CSW/ |

Hevently, | had a call from a ham who told me the following story about his
experience in this ‘cconomic downtorn’ or recession. Although it's not otally
dissimilar o what we're getting, from the meda every day, Lthink it's worth passing
along,

He had o=t his pb and after six months of searc hmg foor amitbar one {with no
success) he reachoed a point where be had to sell his amatewur gear to put food on s
table. His gear was all the laust, high-priced Japancse stufi

Shortly alter e had =old all his gear, he found another job but because of the debt
he had accumulatesd he smd he could not prstity buying another station like the ome
he had had. Instcad, he bought an old “boat anchor™ with the hope that it would at
beast et him back on the air. | won't tell vou exactly what he boug bt for fearof grving
his identity away, but it was late ST <, all tube=, i was not workimg and he got i for
less than a $1(0

Although he isn't muoch of a technician, with a bitthe help from some older, more
experienoed ham frends be got the ng on the air. He enpoys using his ‘new” rig mone
than any ng be has ever had. It has none of the bells and whistles he had become
accustomed 1o, but he's finding that he docsn’t miss them at all. As an addod bonuos
besays,” Pvedisoovered vintage radio and all the great people involved initand I'm
having more fun now than 've ever had”

Maybe there's a moral to this story; bowever diffwall times may get and however
little money we have for ham radio, we can still get a vintage mg on the air and enjoy
the hobby. We should not despair

I wish everyone a Merry Christmas and a Happy New Year, On 1o #33
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Reflections Down _th_e-F eedline ]

by Fred Huntley, WoRNC
POB 478
Nevada City, CA 95959

Today, the communications and elec-
tromics industnies are clamoring for mone
frequency alkocations - HF, VHF, UHF, ¢ic
Meanwhile, the spectrum between 15 and
B0 ke b very sparsely ocoupied . Pechaps
theamateur community should takea kok
at this part of the spoctrum and try to
figpare ol hovw 10 muakee use of it

There & wsable fregquency all the way
down o scero! Our planct carth oscil lates at
7EY cycles per sevond. The human body
resonalis ot botween 7 to 9 cvcles. With
anger, that nses to 18 or 19 cps. and with
depression, falls 1o 5 or b ops.

Until revent years, the LS. Navy had the
Omega navigational system on 975 kes
The early days of wircless started oot on
the long waves and major activity thern:
continued through the 1950 NAA/ Ar-
limgton, VA was on 120 kes,, POZ Nawen,
Germany on 25 kes., YN/ Lyons, Franceon
20 ke, GBY / Glace Bay, Nova Seotiaon 40
kes., IDO/Rome, Italy on 27.5 kes,, e,

The first 558 phone transmission was
inaugurated in 1923 by AT & T, Co. over
a tramsatlantic ciroult on 55 ks This ser-
vice continued after the advent of HE, as
an emergency backup link,

In thee latter part of the 19%4)'s, there was
still NSS/Annapolis, Md. on 155 kes,
GBR/Rugby, England on 16 kes, NBA/
Balboa, CZ. on 18 ks, NPG/%San Fran-
cisoo on 19 kes., NI'M /Pear] Harbor on 20
kos., GBZ /Wales, LK on 196 kes. Alspon
were FUB /Pans, France, NKL/Jlm Creck,
Wash,, vic

The Alexander Altermator, built by G E
Co. put out 50 KW on 17 ks and some of
these units wene used in communications
through the 19%rs

The frequencies betwern 190 and 400
ks contained marme rad o beacons, acro-
nautical range stations - some of which
also gave local WX reports in voice.

Invanably, the lower the froquency, the
higher the transmitter power that was re-
quired. With 25 1o 100 KW or more, very
reliable long distance communications
wiere maintained. But this involved huge
transmitter and antenna indtallations - plus
a lot of electric power consumption

The 400 1o 500 ks, MF band wis used
for ship o shore radiotelegraph, as was a
segment of long waves lva bsserextent_In
19340, while aboard ship off Cristobal,
Panama Canal Zone, at night | passed
traffic to WBF/Hingham, Mass. with
strong, chisar signals - both ways on 143
ks

There are still a few radio stations on
today between 15and 500 kes,, butthey are
all government or military high power
ETTY ete, automatic transmissions.

In a couple ol years, international tele
communications regulations will change
all shiphoard communications to UHF sat-
cllite rdio, So, the radio operator and his
telegraph key will soon become a thing of
the past.

Fow ten years, radioamateurs and others
{no license reguired ) have had FCC autho-
rization o operale on a frequency anound
190 ks wiith a restriction of 1 watt power
and a maximum iransmitting antenna
length of 50 #1

Until a few years ago, there used to bea
Wit Coast group of hams on 160 meter
phone, who were low fregquency enthusi-
asts. They called themselves “Lowfers™.
Their discussion centered on"DX” activi-
ties with one walters and expenimental
receving antennas on 190 kes

In the carly days of amateur radio, ham
activity started out on what now is the
higher portion of the AM broadcast band.
Maybe its time to go back to our roots and
re-investigate the lower froquencies. o



Christmas, 1913

by Jan Perkins, N6AW
524 Bonita Canyon Way
Brea, CA 92621

Don Wallace sat at his wireless station
and meticulously adjusted the cat-whis-
kerand slide tunerof hiscrystal set. It was
homemade, as was virtually all compo-
nentsof hisstation and those of most other
wireless experimenters. The tuner con-
sisted of over 200 turns of number 22 wire
wound on a Quaker Oats box. One end
connected to a wire that went out the
window, up to the roof of the barn, and
was strung to the palm treesout in front of
the house and down Linden Avenue an-
other two blocks. The other end went to a
water pipe for ground. The sliding contact
was wired to a cat-whisker and piece of
Galena crystal, and the headset.

He listened carefully and there it was;
the throaty buzz of JC calling him. Don
had recognized the signal immediately.
Due to the construction methods, each of
the dozen or so stations on the air in the
Los Angeles Basin had a characteristic
sound. Don answered with his own self-
assigned call, WV, and the transformer
groaned as the spark gap arced across
with a firecracker-like pop. The smell of
ozone soon began to permeate the room,
which was a corner of the barn that was
partitioned off.

The transmitter was a fixed spark gap
with zinc electrodes connected to a hand-

continued on page 28

Jan Perkins, N6AW in his hamshack. Jan is the author of the book, "W6AM, Amateur
Radio's Pioneer".



"A Not Noticeably Drifty VFO"

by Walt Hutchens, KJAKV
3123 N, Military Rd.
Arlington, VA 22207

Part 1
Theory, Results, and Causes of Drift

It began with Fditor Barry Wiseman's
remark in the August, 1991 issoe that ex-
cept for Collins scts, most vintage ham
gear = "noticably drifty on CW”. Dawve
Ishmael, WAGVVL, pickixd up the point in
a letter published the following month
and preceded to do many hours of dnift
testing, on vanous ham (and one or two
military) sets of the period. He shaned
some of his results with me; they seemed
to confirm Barry's remark, with some sets
drifting sevieral kes (on 40 meters) boefone
settling down.

Readers of the “In Unitorm” series recall
that most military radios of the 1930's to
s drifta ke or so during warm-up. Was
this the practical limit for simple tunable
oscillators with vacuum tubes? Or could a
better job be done? And i so, what would
it take? | decided it was time to build a
'‘Not Noticeably Drifty” VFO as a subas-
sembly fora small home brew transmitter
which had been in the planning stage for
a couple of years,

I don't have a machine shop and cer-
tainly wasn't going to spend much money
on the job; but with those restrictions |
decided to produce the most stable VRO
possible. In the first part of this two-part
article we'lll cover some theory, describe
the resulls of the propst, and talk about
how they apply both to building a VRO
and to improving an cxisting one. Next
month the second pant will dig further
into the practicalities of the Not Notice-
ably Drifty VRO, Though we will nefer to
VR sthroughout the discussion, the same
considerations apply to other tunable os-
cillators such as receiver local osaillators,

What Does "Stable' Mean?

The best modermn radios phase lock a
tunable oscillsor 10 a procsion crystal
wscillator. These VIR s can be sct 10 a
specific frequency and deliver that fre-
quency with an error of less than one cyde
per megacycle indefinitely. They ane both
‘curate” and “stable’ in any sense of those
words. Most ham operation, however,
docsn’t requine the ability to sct an exact
frequency on the dial — exther we call CQ
on “about” 3885 kes or we aero beat another
station’s signal. We do want to stay on
frequency without retuning, for at least
the length of an average Q50 say an hl.'lur
or so. If we are using AM, ‘on
could be as much as 500 cps, while for SSB
orCW (perhaps with a very narrow filter)
we want something closer to 50 cps. More-
over, since our gear isn't left on 24 hours a
day and operating hours are limited, quick
warm-up is usetul. These considerations
set the goals for the Not Noticeably Drifty
VEOasa warm-uptimeof one minute and
drift as much less than 50 cps/hour as
practical. In addition, the VEO was 1o be
part of a Real Radio, =0 it had o Glow In
the Dark — no transistors would be al-
lovwed
Stable Oscillator Fundamentals

All osallator circuits work the same
way, part of the output from an amplifier
is fed back to the input with the proper
phase and amplitude to maintain osdlla-
tion. Most commonly this is done by sup-
plving a parallel tuned circuit with a cur-
rent from the plate of a vacuum tube and
taking part of the voltage across the tuned
circuit as the signal for the gnd of the tube.
At resonance the current and voltage in
the tuned circuit ane in phase so (with the
right connections) the phase <hift is 180

degrees,



The Not Noticeably Drifty VFO. The unit covers about 3500-4000 kcs; studs at top front
and posts on top rear are for mounting. After one minute, the unit drifts about 20 cps
in the next four minutes. Drift thereafter is usually less than 10 cps per hour and 100

cps per 24 hours.

Disturbances (such as a change in the
value of a part) anywhere in the oscillator
circuit cause changes in the phase of the
signal at that point. To maintain the cor-
rect overall phase relationship the fre-
quency has to change until the change in
tuned circuit phase shift cancels out that
caused by the disturbance. The rate at
which the phase shift in a tuned circuit
varies as the frequency changes is propor-
tional to its 'Q'.

An oscillator will be stable if it has (1)
only smalldisturbances; (2) ahigh-Qtuned
circuit so that little frequency shift is re-
quired to correct for a disturbance of a
given size; and (3) a stable tuned circuit.

Quartz crystal oscillators easily achieve
drift rates (one measure of stability) of a
few cycles per hour because typical HF
crystals have Q's well in the thousands
and the modern ones are quite stable
against reasonable changes of tempera-

ture. If the crystal is in good condition, is
not exposed to excessive heat from the
equipment in which it is used, and is not
asked to produce so much power that it
drifts from internal heating, it isn't neces-
sary to pay much attention to stability of
other parts in the circuit. Conventional
HF L-C circuits, however, rarely achieve
Q's above 200 or so and thus cannot so
easily correct for problems elsewhere. In
addition the parts from which they are
built are only stable as a result of specific
designand construction features. For these
reasons building a stable L-C oscillator
requires attention to details.
Choosing An Oscillator Circuit
There is no magic circuit which will
make it easy to build a stable VFO. Some
circuits offer more isolation between the
tube and the tank circuit and thus make it
easier to get good behavior during early
warm-up; but once the tube properties

continued next page



A Not Naticeably Urifty VEC from previous page

stabilize (about four minutes) the circuit
has little effect. But since quick warm-up
was one of the goals and tubse propertics
do have some effect on long term stability,
I spent some time looking at different
oscillator circuits,

The choice of a circuit also depends on
by the oscllator will bee wsed. I it will be
bandswitched (bad for stabality, but some-
timees necessary hthen acircut with a mimi-
mum number of conmechions and none of
them at posnts of cither very high voltage
or highcurment i imponant. Some circits
will st work well over a wide bandwadth
or won't do = without use of a dual
SeCtOn Capuciton

I dexided to buikd the Not Noticeably
Drifty VFO subassembly to cover 80
mcters, whaen it is built into a set, esther |
will multiply the output fnsquency to the
desired band or change the frequency
range and heterodyne up or down as nec-
essary. These chowes eliminate the need
for bandswitching and set the fre
range at a reasonable 3500-4000 kes.

Yet another design choice is the oscilla-
tor power level: higher power means fower
stages, and less heat from tubes but lower
power means less heating of oscillator
tank parts by circulating RF currents. |
decided Dwanted a well buffered 1 -2 volts
peak-to-peak at a low impedance: this is
enough to drive a small mixer stage di-
rectly and the low impedance means that
shielded cable can be used withow wor-
rying about the length
Oscillator Circuils

The simplest circuits use a single tube
with the cathode tapped onto the tuned
circuit, the plate coupled 10 one end and
the grid to the other

These circuits are grouped mainly ac-
cording to whether the conl or capacitor is
tapped. A circuit with a tapped coil s
called a Hantley oscillator, one m which
the capacitor is tappesd i called a Colpitts.
Variations produce other members of the
Hartley or Colpitts familics. Some of the
possibilities are placing the RF ground on
adifferent electrode, connecting the plate

and for grid 1o additional taps or placing
additional reactances in series or parallel
with these clements o reduoe the cou-
pling betwoeen the tube and the tuned
el

Most conventional radios of the '40's-
fe use either unmodificd Hartley or
Colpitts circuits, a Hartley variation in
which the cathode is placed at RF ground,
or a tickler foedback’ oscillator, which
may be thought of asa Hartley with a split
coil. These circuits are casy to design,
work reliably with low gain tubes, and
requine few ot her parts. Hams usually fike
the Colpitts because it avowds winding a
tapped coil, while commercial sets tend
toward the Harthey, because it has fewer
parts and thus costs less.,

The simplest Thigh stability” circuits use
a high gain tubs such as the 6AUG and a
circuit which trades the extra gain for
better isolation between the tube and tank
circuit. The ‘Clapp’ circuit was popular
with hams in the 1960%; it is a Calpitts
crcuit madifisd by placing the tuning
capacitor in series with the tank coil. The
tank coil must be made larger for reso-
nance and the voltage divider capacitors
are greatly increased over those of the
usual Colpitts circuit — to perhaps 1000
mmf each for 80 meters, These capacitors
shunt the tube interclectrode capacitances
(typically around 5 mmi) so the latter
have much less effec

Thebad news, however, is that the unc-
tion between the coil and tuning capacitor
15 a very high impedance point so any
change in the surroundings or movement
of the coil or capacitor will have serious
effects. This is also a high voltage point
and thetuning capacitor {usually shunted
by a fixed capacitor in practical circuits)
must be able o ‘take it The relatively
Llarge inductance is another problem. Be-
cause of these factors, | decided not to use
the Clapp cincuit

The Vackar osallator was also popular
in the 196(0's, though more in Europe than
in this country . In this circuit, the Colpitts
s modified by grounding the cathode and
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Left - Hartley oscillator, Right - Colpitts oscillator. With the plate at RF ground as
shown, a single section tuning capacitor may be used; output can be taken from the
cathode. A disadvantage is the RF voltage between the cathode and filament which
may lead 1o increased drift and hum modulation - generally FM. Placing the cathode
at RF ground wsually reguires a double section capacitor if a wide luning range is
wanted.

Clapp oscillator. The distinctive feature
is the use of a tuning capacitor in series
with the coil across the voltage divider
caps.

shunting the grid part of the voltage di-
vider by a second divider (the 300 mmf
and 2700 mmf caps in the figure) to
decouple the tube. The effective tuning
capacitance is aboul that which is usual
for the operating frequency so extra in-
ductance isnt needed and there are no
pointsof very highimpedance, Since thene
seemed to be no important disadvantages,
I decidied to try the Vackar circuit.
The Oscillator And Buffer Tubes
Warm up dnft comes from heat gener-
ated in the set; heat coming from close to
the tuned arcust is the worst and often
comes from the VIFD tube or tubes. Since
the VRO should opoerate at a fraction of a

watt of plate/sTeen power o minimize
heating of the tube structure and other
circuit parts, the filament will be the big-
gest heat producer and a low power fila-
ment is desirable. Intereloctrode capaci-
tanoes are unstablic «o a tube with small
ones is bed and we nevxd high gain in
order 10 use the Vackar (or any other
stabled circuit.

The 6ALIG was popular with hams and
commercial builders of ham gear and it
mieets most of the criteria, it has, however,
a 1.9 watt iillament. A better choice is the
BAKS, with a 1.1 watt (6.3 volt 175 amp)
filament, among  the smallest
intervlectrode capacitances (4 mmi and
2.2mmi for the plateand grid respectively
o everything else) and a 5000 micromho
transconductance. (Transconductance in
micrombos is the gain of a tube stated as
the number of microamps changse in the
plate current for a one volt change of grid
voltage).

The 6AKS was developed during WW
1l for UHF radar service; while there ane
later tubes with higher gain, | couldn’t
find one which equaled its other charac-
teristics and the 6AKS has the additional
advantage of being cheap and widely
available at flea markets Since most of the
considerations in choosing an osallator

tube also apply 1o the buffer stage, | de-
cidied to e the 68AKS here too,

continued next page



A Not Naticeably Drilty VFO from previous page

Results

My first attempt al a Not Noticeably
Dirifty VEO used the basic Vackar circuit,
It worked, but there was mone than 200
cps warm-up drifl. After some head-
scratching, | realired that the RF choke
used 1o feed the plate voltage is a neac-
tance in paralled with part of the tank and
the drift | was secing was doe to changes
in its propertics. There was much less dnift
when | replaced the choke with a 15k
resistor and increasexd the plate voltage to
compensate — but connecting a resistor
whoere there was a high RF voltage low-
ered the effective QO of the tank ancmt
When | tapped the coil 1o foed plate volt-
age near the point of mmimum RF volt-
age, the Qcame back up, the dnift was still
low, and | was able 1o reduce the plate
voltage (and input power) considerably.

With this change, warm-up was about
100 cps, Jong term drift about 10 cps/hr
with no compensation, and the Q of the
tuned circuit was plenty high. However,
the drift pattermn was irregular and | could
not trace thistoany one part because there
wore 50 many of them!

Hummm... Perhaps the Vackar circuit
did have an important disadvantage,
namely, all those capacitors. 11 changed
from the Vackar circuit o its Hartley
eqquivalent, there would several fewer tank
cireuit parts. and all 1 would have to do
wars wind a coil with three taps,

Making thie coil was just as much fun as

Cause

Heat source in or below VO (Oscillator tube or lange resistor)
Tuning cap aluminum plates and / or single bearing construction

(Even worse if wide uning range)

Drifty oscillator tube (hube is good on tube bester)

VRO parts spread around, not enclosed

Coil high temp coeffickent (Applies to most coils not designed

for low temperature coetficient)

Tumed circuil fived caps not NIO (silver, mica etc. — an be

much more if poor quality)

Standard rather than high stability osallator crouit

| expected — but the thing worked, drift-
ing only about 8 cps during warm-up
and lessthan tencps/ hour thereafter. With
only one critical fived capacitor, the M 11
circuit (given in the second part of this
article) was froe of strange dnft patterns,
making accurate lemperatune compensa-
tion relatively casy. And bevause of where
I placed the taps, the tank circuit Q was
even higher, giving, better nesistance 1o
disturbances

With temperatune compensation the Mk
Il arcunt beat the design goals by a mile.
I'll use this circuit in my planned
homebrew rig. The coil is a nusance —
and because of the complicated design
you might have 1o try mone than onoe (o
get it nght. But the better performance
coming from the smaller number of parts
more than repays for the trouble in my
opinion. If | did not want to wind the
tapped coil, | would use the modified
Vackar circuit.

What Causes Drifi?

Warm up drift has many causes, Here,
from the expenence of building the Not
MNaticeably Dinifty VEO and staring at the
msides of a few dozen more or less drifty
military radios, ane the main ones,

The drift amounts are for B0 meters and
assume normal good construction meth-
s, o low power VIO tube such as a
6ALG, and no bad parts. Testing must be
done with the set operating right side up
and nothing blocking the air low,

Amouni
1 - several kes

1 - several kes

0 - sevoral ks
50 cps - 2 ks
Itllqn - ke

10 cps - 500 cp=

100 cps - 200 cps
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Circuit of the Not Noticeably Drifty VFO Mk 1 with modified Vackar circuit. In the
basic circuil, the coil tap and 1000 ohm resistor are not used and high voltage is
supplicd through an RF choke connected to the plate. The value of the tuning capacitor
and description of the coil will be given in the second part of this article.

Most existing VIRO's will have more than
one of these condinons. Although most
sources of drifi cause a downward fre-
quency change, there ane often one or two
which go the other way, causing things to
not b as bad as they might be, Uniform
heating of the VEO from the set in which it
is used acts as a multiplier on the “parts’
elrift souroes, so reducing overall heating, is
almost always usetul. Temperature com-
pensation roduces deift from uniform heat-
ing but only by 50 (o 95%,; the higher per-
centages usually apply to the VECO's with
the least deift before compensation,

In building a VFO from scratch, the
table can serve as a guide to what not to
do; if all these problems are avoided vou
will have under 100 cps warm-up drift.

Withan existing VO, one would prefer
to avoid major surgery. Moving concen-
trated heat sources such as large resistors,
increasing ventilation, and adding heat
shiclds is always a good idea and may
give considerable improvement without
much work. Forexample, my NCX-5S trans-
ceiver drifted about 50 cps in 10 minutes;
though this was within the specs, it was
annoying for SSB. After moving three Large
resistors and adding & small fan to take

heat away from a hot spot, the dnft fell to
about 25 cps per hour

Always try a couple of different oscilla-
tor tubes; some makes may be better than
others but even different tubes of the same
make will differ. [the VEO was built from
a kit, study the construction manual to be
sune it was done by the instructions. In
particular be sure that the parts are of the
right type and placed exactly where the
manufacturer intended, Drift of almost
any factory or kit VEO can be cut by halfor
mone by cancful temperatune compensa-
Lo,

VFO's without heating, problems (and
which have no bad parts or obvious de-
sign problems such as an aluminum tun-
ing, capacitor) are harder to improve be-
cause the dnft is likely to have many
sources. |n most cases a complete replace-
ment (or replacement of everything but
the tuning capacitor if it is of good quality)
would be the most practical

Next month we will look at details of
the Not Noticeably Drifty VIO, including
mechanical design and construction,
winding the coil and selecting the other
parts. For now, ket's just say that there
were a foew surprises.. @



THE FIRST FIFTY YEARS OF SIDEBAND

by Jim Musgrove, K5BZH

4217 Buckeye
Fort Worth, Texas 76137

Part Two

I'm sure that a lot of the pioneers had
folks in and outof their houses regularly.
Trish Taglairine, Tony Vitale's daughter,
told me they had visitors from all over.
Her mother was very accustomed to this
and could expect oul of town visitors at
least once per month. They were only 32
miles away from New York City She said
that the tamily would know that Tomy had
done something great agan when thene
would be another parade of hams to the
basement. When Tony Vitale, W2EWL,
told me later aboast his recruitment into
sideband, | could visualiee what Trnish
wastalkingabout. Tony witnessed adem-
onstration that Bob Ehrelich, W2N]IR, did
at a club meeting on a Friday night in
Novemberof 1950, Another ham told Tony
that he could get him crystals for the filter
by Monday. Tony had the rig operating
that Wednesday night. Saturday about )
guysshowed upand Tony had tosend out
for bevr

There was a list of the active 75 meter
sideband operators which was referred 10
asthe"Crandpappy List™. The vast mapor-
ity of the 75 meter sideband operators
were identified in this list, Grandpappy's
name was Bob McCague and his call was
WIAKPP. Actually four people were cred-
ited with compiling the list. They were
WesSchum, WIDYV, Dick Long, W3ASW,
Hoagy Hoagland, W2SHN, and
Grandpappy, W3KIPP. Grandpappy was
one of the few pioneors that was not one ol
the technical types. He was a banker by

It was reported in By Coodman’s side-
band column in the November 19507051
that the list contained 50 US. and Cana-
dian sidebanders. The March 1951 side-

band column reported that the sixth
"Crandpappy Roster” contained 75 calls.
In May 1951, the sideband column e
ported that the seventh issue of the
"WIKPP Koster” contained 100 LS, and
Canadian stations. The January 1952 col-
umn reports 145 stations on the "WaKPP
List.” It now contained 35 states, The fol-
lowing January, it was reported that the
“WIKPP Roster™ had 237U S, stations from
37 states and Hawaii plus 17 Canadian
SLAtROTS.

Thanks to Ed Sommerficld, W2HT, 1
have a copy of the February 1953 issue of
the "Crandpappy List™. It contains 309
continental U5, calls, 1 Hawaiian call, and
18 Canadian calls,

Itisinteresting o review the names and
calls on the "Grandpappy List".For ex-
ample, Art Collins, WOCXX, was one of
those listed . Collins had an early interest
in sideband. It is reported that when 40
meters was opened to phone operation,
the first sideband contact was betwern
Art Collins and Bill Rust, W2UN]).

Activity seemed toexist in pockets. The
W2 area had the largest number of
sidebanders. The W9 area also had lots of
activity. The W1, W3, W4, We, and WEcall
arcas had a fairamount of activity. The W5
call area was low on the totem pole with
the W7 and W@ call areas not having
much activity cither, This is reflected in
the "Grandpappy List”. It should be noted
though that the fellows that put this list
together were from the New England re-
gion and their interest was the upper end
of 75 meters. | discovered that some of the
Texasoperators were not included on that
list. Leonard Meyer, WS5EBM; Garth john-
son, WSDDY; Jess Williams, W5ETL; and
several others that aren’t on the 1953
“Grandpappy List”, operated a litthe above
AR02 kilohertz,



Wes Schum, WIDYV founder ofCentral Electronics speaking at a hamfestin Fremont,

Nebraska in 1957. The rig is a CE 200V. Photo provided by Harry Snyder, WORN.

Material on sideband is another inter-
esting topic. Virtually nothing was in the
hands of the average amateur radio op-
erator prior to 1948. The guys employed
by the phone company had some data.
The Amateur Radio Relay League was
pursuing articles on single sideband in
1948. Scanning the 1948 and 1949 "QST's",
one can find a fair amount of material on
sideband. "QST" published a regular col-
umn entitled "On the Air with Single Side-
band" that started in the middle of 1948
and continued forabout 5 years."CQ"also
published articles on this new mode of
emission."CQ" initiated their "SSB" col-
umn by Bob Adams, K2DW, in the June
1956 issue. Another publication that was
famous for sideband data was the "GE
Ham News".

The 1949 "Radio Handbook" by Editors
and Engineers had a simplified SSB rig.
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The ARRL "Radio Amateur's Handbook"
started including sideband information
in the early fifties. It was 1954 that the
ARRL took a collection of the choice ar-
ticles from earlier "QST's" and published
"Single Sideband for the Radio Amateur”.
This book went through several revisions.
'CQ" published "Single Sideband Tech-
niques” by Jack Brown, W3SHY, in 1954.
Later they published the "New Sideband
Handbook" by Don Stoner, W6TNS.

The evolution in equipment is interest-
ing totrack. A lotof folks had an impacton
this. A fellow from Rice University that
was employed as an engineer at General
Electric, named Don Norgaard, W2KU]J,
designed a phasing exciter called the "SSB-
Jr". A construction article was published
inthe November-December 1950"GE Ham
News". This rig used 3 tubes and gener-
ated sideband using the phasing tech-

continued next page
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nique. Norgaand's design would be cop-
ied by many. Later the commercial manu-
facturers revised it and mass produced
sideband exciters. For example, the Cen-
tral Electronics “10A™ was based on this
design.

Central Electronics, headed by Wes
Schum, WIDYV, introduced the 10A by
advertisement. Actually it was available
several months carlior than this ad. The
10A was a 10 watt exciter that generated
the sadeband signal at 9 mogahertz and
heterodyned it to the ham bands. It could
be purchased as a kit or wined & testxd. A
few months Later, a big brother, the 204,
was introduced. It ran 20 watts and had a
few more “bells and whistles™ Central
Electronscs then upyradid the 10A to in-
clode some of the refinements of the 20A.
The new ng was designated as the 108,

Central Electronics had such an impact
as an varly manufacturer of single side-
band equipment that some of their history
nievds to b reviewed.

Wes Schum was lioensed asa teenager in
1939. His carly interest in sideband was
due to the heterod ynes caused by conven-
tional AM. Schum made his first sideband
transmitter in 1948, The crystal flwer was
assembled from surplus crystals out of tank
transmitters. He later built one of the “SSE-
Jr's” that was designed by Don Norgaard,
Woes then came up with the idea of generat-
ing thesideband signal on a fixed frequency
and heterodyning it to the operating fre-
quency. This led o the famous 10A.

When the 10A was introd uced, the com-
pany was located in Wes Schum's base-
ment and garage on Giddens Street in
Chicago. Schum even rented some of the
neighbor's garages tostorne materials. Most
of the carly 10A's were sold as kits, The
production personnel for the wired mosd -
els were located all over the Chicago area.
Various people or groups worked on a
contract basis 1o wire the kit models. |
understand that the mapnty of the con-
tract people were DeVry students. The
wired kits would then be tested in the
Schum bascment

Schum later rented the placeon Belmont
Avenue. This brought about a tough pe-
riod for a few months, Dealers took 30 to
90 days to pay the bills, Previously the
orders came directly from customers with
money orders or checks. Another prob-
lem was that when the business wasat the
basement and garage, the overhead costs
were very low. They did recover from the
cash flow problem though

Wes Schum tells about Art Collins,
WOCXX, calling him and asking fora 10A
exciter. Wes told him that they had a tre-
mendous backlog of the wined models
the time and that he could send a kit much
quicker. He askexd if Art had anyone at
Collins Radio that could wire it. Of course
hedid. Well, as the story goes, the Collins
tulks wined the kit without paying much
attention to the instruction manual. They
couldn’t maks it work. After several days,
someone decided that it might be a good
idea to read the manual. Upon doing that,
it was learned that the problem they had
was simply not inserting a crystal of the
proper frequency requined with the het-
crodyning scheme to result in sideband
output on the hamband,

Wes Schum later learned that this par-
ticular unit was for Art Collins’s personal
use. Collins had noted that one of the
sidebanders  who was using a Central
Electronics exciter and driving an ampli-
fier witha pairof B11's could walk all over
his KW1. Thissparked hisinterest. Schum
stated that later Art Collins called again
needing 3 more units for company re-
search equipment. He told Schum that
this time he wanted wired models.

Wes Schum said that he believes the
Central Electronics 10A exciter was the
first manufactured transmitter 1o use the
heterodyning prooess Central Electronics
later marketed a deluxe broadbanded
single sideband transmitter which was
designed by Joe Batchelor, WIEGK. Joe
commented that very few engineers get to
design their dream transmitter and then
diid that with the Central Electronics 100V,
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Joe Batchelor, WAEGK, designer of
Central Electronics 100V.

Eldico advertised their SSB-Jr in the
September 1952 issue of "QST". This was
another revision of the W2KU] phasing
exciter. Apparently not many of these were
sold. Thistransmitter was reviewed inthe
January 1953 "New Apparatus” column in
"QST". The review stated that it contained
7 tubes and had an output of 5 watts. It
was complete with the power supply.

Elenco, headed by Paul Wright,
WI0OHM, was another company that en-
tered the field of sideband exciters with a
SSB-75. Theirs was a filter rig. It was first
advertised in the March 1953 "QST". As
with the Central Electronics exciter, it was
available somewhat earlier than the first
"QST" ad. Lakeshore followed suit with
another phasing SSB exciter, the
"Phasemaster”. The time was arriving
when the big guns would be making their
entry into single sideband.

The Central Electronics exciter became
the common means of getting on single
sideband. Small linear amplifiers using a
single 811A or single 4-65A started be-
coming common.

the
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By the middle fifties, hams had discov-
ered that the easy way to build a linear
was to use the grounded grid configura-
tion. Norman McLaughlin, W6GEG, was
one of the west coast hams that published
several grounded grid articles. Many tubes
were available on the surplus market at
very reasonable prices. The 837 was one
that could be bought for about a dollar.
They were capable of a lot more power
than indicated by the specification sheets.
Thanks to W6GEG and others, the stan-
dard homebrew amplifierofthe middleto
late fifties seemed to be a single 837 driv-
ing two to four 837's in grounded grid.

Another tube that was popular in the
hamshack of the fifties was the 1625. It
would have made a good candidate for a
grounded grid amplifier ifthe beam form-
ing plates weren't tied to the cathode.
Hams soon discovered that some brands
of the 1625 could be modified by taking
the base off and moving the lead to the
beam forming plates to another pin loca-
tion. The base then had to be reassembled
and glued. Later, hams realized that they
could easily saw part of the side from the
base and perform the required modifica-
tion. There was at least one commercial
amplifier, the P&H LA400, that used the
modified 1625's.

One of the favorite small linears used
up to four 6AG7’s in a grounded grid
configuration with plate voltages in the
order of 600 to 750 volts. This was an
inexpensive and quick way to get to the
hundred watt level.

The first selectable sideband receiver to
be marketed was the Hallicrafters SX-96.
Apparently someone at Hallicrafters real-
ized that the 5-76 had an excellent IF am-
plifier with close to the ideal passband
characteristics for sideband. Hallicrafters
madea few minorchanges which included
a selectable crystal controlled conversion
oscillator to select sidebands. The front
panel was changed drastically, as
Hallicrafters loved to do, with model
changes. Behind the front panel, it was
hard to tell the difference between the 5-

continued next page
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76 and SX-9%, The SX-9% advertisement
firstappearcd in the December 1954 7065T

Collins Radio had bevn running techni-
cal artichks about sideband for advertise
mentsin the late 1954 and carly 1955 maga-
zines. In March of 1955, the Collins 75A-4
a i the advertrements along, with
the new Collins KWS-1 transmitter. They
alsoadvertised 2 327W-1 exciter which was
basically a KWS-1 wathout the final amph-
fierand high voltage power supply. Asan
interesting note, the Collins ad vertisement
inthe 1955 ARRL "Radio Amateur's Hand-
book" listed the KWS-1 as a 30L-1

Art Colling, WOCXX, worked al con-
vincing General Curtis Lemay, KOGRL,
that the Air Force should adopt sideband,
In 1956, a Strategic Air Command C-597
was flown over a good part of the world
with a 75A -1 and KWS-1 on board. Art
Collins was oneof the operators, Ceneral
“Butch™ Grswold, KW, was another
operator. MARS frogquencies were theones
primarily utilized and the callsigns
AFOCXX and AAFODWC woere used.
Amateur froguencees woerne also used and,
of course, the amateur callsigns were
WOCXX and KODWC, The sideband gear
performed very well, General Lemay fre-
quently commumicated with the aircraf
from his fixed station. Lemay still wasn’t
totally convinced. He wanted 1o fly the
polar regions, This mission was also very
successtul. The Air Force flew at least
three SSB missions in 1956, Thewe experi-
ments also brought about improvements
at some of the Ar Foroe's amateur radio
clubstations which wereen pyed by many
SETVICE Men

In Oxctober of 1956 2 KW SSB transmut-
wr and a sideband recerver wene instalbed
on Presadent Eisenhower’s special rail-
road car using the White House call of
WIWTE. Interestingly enough, the first
contact was with General Lemay, KEOCEL
The second contact was with General
Griswold, KODWC. It wasn't much longer
untilthe Air Force owned new single side-
band equipment.Lemay and Griswold
were both active sideband operators, |
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haveencountered many stories about both
of them. My favorite is the one that Harry
Snyder, WORN, teils. It was about the
time that he met both of them for the first
time. Some of the guys from the group
that Harry rubbed elbows with at the
Northcast Nebraska Radio Club often
talkid to someof the hams at the Air Foroe
base. O of them was Curt and another
was Butch. Both independently invited
Harry's bunch to a dub mecting at the air
base Harry and crew decided to go, so
they got wgether in one car and drove
over thene, The base had a closed gate
policy and upon arriving, the guard
necded to know who they wene seeing
and what the natureof their business was.
Harry said that he rolled the window down
and explained to the guard that they had
been invited to a radio club mecting. He
didn’t know the last names as they only
knew these guys as Curt and Butch from
radio contacts. The guand got a little ex-
citexd it this poant and made a phone call
Abum this time Harry is beginning to real-
iz pust who Curt mught be. In short order,

acarcomphete with flashing hghis
They were escorted 1o the 'llu.iul.'-l:n-!,lI
shopCaneral Grswold came out o s
what the excitement was, Griswold made
the comment, “Oh, it's those damn guards,
they've gone apeagain.” Harry sid that he
was personally embarrassed at this time
and explained to Butch that no one realized
just who KADWC and KOGRL actually
waore and that consequently they wenen't
dinssed properiy for theoocasion. Griswold
tolkd him something ik, "Bull, comeon in.”
The first person they met inside was Cen-
eral Lemay, the Commanding, Caoneral of
SALC, Fveryone had a great time

I'm todd that the Collins KWM-1 was
desaigned with government lunding,. Sup-
posadly Collins developed the KWM-1 at
anold brck warechouse inOttumwa, lowa,
rather than at Cedar Rapids, to maintain
security of the work. Ant Collins did not
want information leaked to his competi-
tors. 1t was rumored that one of them had
obfered 55000 for a set of drawings,
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Sideband was beooming more popular
in the ham bands and the feuds between
conventional amplitude modulation op-
erators and single sideband operators
were beginning to gt good and started as
the sidewinders began 1o utilize more of
the spectrum. The commercial manufac-
turers wore also having problems. For
one thing, they now had two phone mar-
kets, conventional amplitude modulation
and single sideband. They weren't too
compatible. On wp of that, some of the
manufacturers had problem= with thesr
engineering stafl resenting <ideband
Some of the engimeers pust couldn’t be
convinoed todesign sideband equipment.
A few of these guys even changed compa
s s a resolt.

Barker & Williamson and Heath were
among those that offered sideband adapt -
ors. Some operators wanted to retain the
ability to use AM phone with high level
modulation and be able to use single side-
band. The Heath adapter was designated
as the SB-10. 1 revall hearing many of the
Heath SSBadapters being used on the air
Lalsa noted that many hams referred to it
on the air as the SOB-10

Some companies started offering their
higher power AM transmitters with the
ability to use the finals in a linear modoe if
sideband operation were desired The
Globe King 500 is an example of one of
these L F, Johnson offered the Desk Kilo-
watt which would run the legal limit on
AM phone or single sideband, It had a
pairof 4-400A <in the final and was modu-
lated by 810rs. The basic idea was that it
could be driven with a sideband exciter
and the AM modulmors could be driven
with a speech amplifier. They offered an
exciter, the Pacemaker, at a later date
which didn’t make the list of favored
sadeband transmitters

A lot of folks were still homebrewing
exciters even into the carly sixties. Some
of this was done to keep expenses down.
I really think that most homebrewing was
done due to the fact that a lot of hams of
that era simply enpyed building equip-
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ment as much or more than operating.
There's a different fecling about using a
transmitter or receiver that is home con-
structed. Today's newcomers probably
have no idea as 1o the amount of
homebrewing that took place in the fifties
and sixties. It was a widespread practice
even among the novices. The novice §i-
cerese was created i 1951 and the mapor-
ity of the novice transmitters in the early
fiftes wore homemade

Homebrewing was well established
within the sidecband group. Sometimes
twoor three fnends would docsde to banld
the same unit. Joo Caleski, WAIMP, wild
me that he and two of his friends in
Johannesburg, ZS6ATA and ZS6ARQ,
built the “Swdeband Package”™ simulta-
neously. They held weekly sehedules on
the air to discuss such things as parts
placement and voltage measurements at
particular nodes. Most of the old timers
seem to feel a litthe sad that this practice
has changed so drastically. A few are
even bitter about it. Ope fellow com-
mented that today's hams are such damn
wimps that they couldn’t even begin to
unscrew the self tapping scrows in their
“rce boxes",

Six Rextord, WXTHZ, said it best with,
"Early sidebanders were scroungers and
dump pickers of the first water. No piece
of surplus equipment or abandoned ra-
dio wassafe. Every capacitor, choke, coil,
tube, IF can, or crystal was pressed into
service. It was a grand and glorious age
and | shed a bitter tear that it will never
happen again™. o
Part 3 will appear next month.

PBS Documentary On Radio Pioneers
Ken Bums, who made the "Civil War™
documentary, has now produced "Em-
pire of the Air: The Men Who Made Ra-
dio”, a two hour documentary on radio
proneers David Sarnoff, Lee De Forest and
Edwin Armstrong, It isbased ona book by
Tom Lewis. It will air on PBS sometime in
January. N&UCSW /@



E Hoss Traders Fall -Fleaa_ Market |‘|

by George Maier, KUIR
61 Shadow Oak Dr.
Sudbury, MA 01776

It was the kind of Friday that all New
Englinders ok forward to in the fall,
clear blue sky, mid-seventies, beautiful
tohage everywhere; in short, a great day
to be going for a rade. Shortly after peckmg
up my son, Alex, (age nine, and studying
for a noviced ot the end of hes grammar
school day, we worne on our way oul of
Sudbury on US 20, the Boston Post Road,
to where it pins up with Kt 125, Massa-
chusetts” Electronics Highway. From thene
we headed due cast 1o pick up 1-93 north-
bound lor the final beg, into southern New
Hampshire.

Diespitethreatsof kess than perfoect woek-
end weather, the fall tourst traffic on Ki
128 and especially 193 was slow to miser-
able. For once, we didn't care, o boegin
with, we woere taking our new four wheed
drive vehiche on its first real tnp; next, we
were going to pitch a tent and camp out
over Friday night, for the first time; and
finally, we could Lsten to the friendly
chatter on the KITMNS repeater (25/85) in
Derry, NH, which attracts many of the
mabiles on approach o Decreficld

The Hoss Traders lea markets have, lor
19 years now, boen held at the Decrefield
Fair Ground in the town ol Deerefield,
New Hampshire, It's about 10 miles ENE
of Manchester, on route 42, north of route
101, which is the main road between 1195
.tlul'lg the coast, and 1193, the gateway to
White Mountaon region, The flea markaet
was an outgrowth of an on-the-air swap
et that still mewts weekly at 400 pm
Eastern time every Sunday around 3942
Khe. The first few Hoss Traders fea mar-
kets were held in Seabrook, NH, atacamp
ground close to the beach. | had the plea-
sure of attending one of the first Seabrook
events in the mid-seventies with my old
pal Jack, KISMM, who now lives in Or-

Lando, and s still collicting hollow state
radios.

Omeof the best known facets of the Hoss
Traders” events is the Sound Trailer that
houses the PA system used o make gen-
eral announcements, and of course call
the winming numbers for the door przes.
Bob Titfany, WICWL, has been one of the
official vowes of Deerchield almost sinoe
thebeginning, He tells an intenesting story
aboant the cvolvement of the sound systemn
from one speaker on a building at
Seabrook, to several speakers at a central
location, 1o what itis oday; multiple horns
scattered throughow the facility, fed by
over HN0 vt of interconnocting wire.
Announcements can be clearly heard al-
most anywhere i the fairgrounds, One of
the mone memorable ones from this event
was _I's 6 am. everyone, time to nse
and shime, have some breakfast and stant
selling”.

The farground itsell has quite a his-
tory, The Deereficld Fair has been inexist-
ence for over 100 years, and is held cach
year around the first of October 1 greatly
resembles many of the larger county fairs
thiat are held around the country during
the carly fall season. In the spring and
summer other annual events like home
shows, and equestrian shows also take
place hene

Attendance lor the Cxtober Hoss Trad-
s session was in excess of S000; the 191
spring session (May 4th) was over 700,
Afterexpenses, the money collected at the
gale as entrance foes is donated to the
Shnners Burn Center. The total donations
raised by the Hoss Traders flea market
activity for 1991 was well into the tens-of-
thouwsands of dollars, whiach should make
vvery attender burst with pnde; the gate
profits help to support a very worthwhile
hifesaving organization, and, a good time
is had by all.



The ever growing popularity of the
event has caused Friday arrivals to in-
crease to the point that the gate fee had to
beincreased four time the normalamount
to gain entrance to the fairgrounds before
4:00 p.m.on Friday. This was necessary to
cover the added costs of allowing ecarlier
access; the fairground is run kind of like a
hotel, additional time on site cost simply
costs more.

All in all, Friday night was really fun.
Many of the sellers were already set up,
giving ample time to scout around and
find some early bird bargains. The pace
was relaxed, the atmosphere was friendly
and the food stands were open for busi-
ness. Many of the nicer vintage items dis-
appeared early; a Viking 500, and super
clean 75A-1 among them.

The next morning it was cloudy, but
still warm. By 7:00 a.m,, a steady stream of
cars had started to arrive. As | made the
rounds in daylight, I took note of some of
the classics that were found to be for sale:

HRO 75A-1 (2) 75A4
SX-100 B&W 5100 NC-300 (2)
G-66 Ranger G-76 (3)
SX43 Howard 430 Valiant (2)
BC-312 S5-40B S40A
KWS-1 BC-654 (2) HQ-129X
TBS-50 [DX-35 CE-200V

As always, there were substantial
amounts of more current gear, new equip-
ment vendors, parts vendors, computer
hardware and software and some super
testequipment bargains. My personal find
for the day was a McMurdo Silver 904
capacitor checker; I've always wanted
something with his name on it. My son
Alex, found a few IBM MS-DOS games
and a new Nintendo cartridge that made
his weekend.

HRO enthusiast, Mike Tannenbaum,
K2BN, mentioned that some of the folks
that had recently bought items from the
bankruptcy asset sale of the National Ra-
dio Company (successor to the National

continued on page 29

Ben, KA1YKG, and his dad Chris, AJ1G, operating a BC-654 field set on 3885 Khz into
an 8' loaded whip with radials on the ground.



Collecting/Repair/Restoration...Tips

Modern Solder

Having trouble soldenng corroded ter-
minals and wires, tired of over heated
components, melted insulation and
burned fingers? Switch from the old
standby rosin cone solder, c.g. Kester 844
or "other pure rosin solders™ to a more
modern sokler with a non-corrosive act-
wated rosin core. O of thie best 1= Kester
£88 available from any good electronic
distnbutor

The difference 1= amasing, | can casily
soldercopper wire that i black with oxade
and oxidized tinned terminal Tugs. Also,
the fux does not beave: any Commosive nest-
due. Do not buy an activated onganic (non-
rosn) flung, thee resad ve may be conductive
and on a long term basis potentially cormo-
SIVE

Muffin Fan Cooling For The 75A-4

Having just acquired a Collins 75A-4, 1
noticed that it showed signs of excessive
heat, eg. brittle insulation on the output
and power transformoer leads, melted wax
et After running the receiver for several
hours in an 80 degree ambient tempera-
ture tnot koo uncommon when you have a
shack full of older vacuum tube equip-
ment) it was apparent that the natural
convection cooling was not as good as it
could be.

Mot wanting to punch additional holes
in the cabinet or modify it in any way, |
discovered that a 3 1/8" square Rotron
Sprite muffin fan (3 hamiest special) fits
perfectly in the space between the power
transformer and the BF shicld box. The
leads can be run through one of the venti-
lation slots in the back panel, With the fan
blowing forward the internal tempera-
ture dropped from quite hot to barely
warm. The A<l s now more stablethe
tube hite extendod and the overall refuaiail-
ity improved with no permanent changes
to this great old reociver
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Restorating Crackle Finish

The next time you havean older prece of
equipment with a grubby looking crackle
finish forget about trying louse oils, furni-
ture wax, shoe polish orextract of batwings
to restore the onginal finish

The very best product o use is Turtle
Wax Clearguard. It is similar to Armorall
but works much better. Apply a liberal
amount, ket stand over-night and butt with
a soft cloth. It is not neocssary to do any
pre-cleaning, the Clearguard will remove
maost dirt and grime

Unly one caution, avosd contact wiath
any matrial that has a natural rubber
component. Regardless of what the labed
says, it will attack and soften most rub-
bers.

Fragile Filaments In Some Eimac Tubes

During my years of working around
amateur and commercial transmitters,
there is one very important caution ne-
garding Eimac 35T - 4507 tubes. This
whole series has extremely fragile fila-
ments. 'veseen them open when the tubes
were stored inan unheated arca during (0
degree weather, being pulled from their
sockets and barely knocked against a heat
shield and even when carefully wrapped
with padding and shipped ina good trans-
mitting tube container

Thi reason for this is that the thoriated
tungsten filament in this series of tubes is
aself-supporting helix with several sharp
bends. As the tubes Bt older and espe-
i'i..:l'l'_r if ihtjr have considerable hours on
them, the filaments seem o become more
proneto breakage. Be very caneful in buy-
ing them at a hamfest. Always look for
signs of broken filament wire down
around the base seal

Editor's Note:
All the tips this month were provided
by Roger Faulstick, KIMAS,



AM FREQUENCIES
2 Meters - 1444, calling freq., activity in most cities; 6 meters - 50.4 L'.:llinﬁ [n_\_‘l_
10 meters - 29.0-29.2 operating window, 12 meters - 24 985 calling freyg; 15
meters - 21AMN - 21450, 17 meters - 18,150 calling freq; 20 meters - 14.286 for
the nightly SPAM net starting at 500 CA time; 40 meters - 7160, 7195, 729) are
the main fregs. Westeoast SPAM net every Sunday alternoon 400 M on
T160; 80 meters - 370, 3880 and 3885 are the main fregs. Westcoast SPAM net
Wednesdays nights, %00 PM on 3870, Northeast SPAM  net Thursday nights,
30 PM on 3885, 160 meters - Cray Hair net every Tuesday at 8200 PM EST on
1945, Mostly sporadic summer-time activity but during the winter signals can
be heard anywhere on this band,

From the Editor:

160 Meter Contest on Saturday, Dec, 28

10 Meter Condest Hesults Last year we had a 160 meter contest on
Last month | reported the preliminary this same date . Conditions were terrible
results of the 10 meter contest. Here are due to storm activity across almost the

the final results: Ron Cole, N6OMW, was whole country. Let's hope for better con-
the first place finisher with 100 points, ditions this year. The rules are the same -

Steve Berkule, MW 2F was second with 28 omne point for each contact and the ex-
puintsand Howard Hannon, KDEDX was change of information must be on AM. 1
third with 24. wonld also like o see the equipment used
listed on the logs submitted. The contest
20 Meter Conltest.... will start at 6:00 pom. California time and
Thie 200 meter contest got off to a greal 200 Eastern, It will end at sunrise the
start. At 800 p.m. local | heard consider- following morning.
ableactivity onand around 14 286, our 20 Despite the bad conditions last year,
meter net frequency. Then within minutes there was a tremendous turn-out and the

propogation started tovdeteriorate, By 1000 seomes were [airly high; Bill, WARLX], came

localtheband wasdead, Dan Bolle, N9JBE, in first with 70 pomts, Gary, W7FG, scored

summaed up his experience this way; 6 fur second place and Bill, WBVYZ was
"After working around the basement third with 60 points, If conditions are qust

Saturday afternoon until 800 pom. and average this year, the scores should be

listening toall the people getting ready for comsiderably higher.

the contest it was a big disappointment Lo

come down at 1000 and find theband had Vintage Sideband Net

shut down. A couple of 1ssues back | lalked about
"We [Southeastern Wisconsin hams| the possibility of organizing a net forthose
hung in there as a group until about 12:15; interested in vintage S5B. Since then |
then some of the guys wenl to bed and have received a ot of letters and calls
some wenl o other bands. | lasted until indicating to me that there is considerable

about 300 before 1 fell asleep. 1 didn'l interest in a net of this sort,
wake up untila half hour after the contest Twenty meters is the band that most
ended. Maybi next time the band and | people would prefer. | think we should
will hold up all night.” pick a frequency in the Ceneral portion of
We'll have another ‘Allnighter’ later the band and a day of the week (how
this winter, N6CSW/E would Friday be 7} and get started in the
MNew Year. continued on page 29
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A Hollow State I Refresher

by Bill Kleronomos, KDOHG
POB 1456
Lyons, CO 80540

"Will the tubes in my AR-88 last longer
if 1 beave it on all the time ™ “How comwe the
plate carrent in my Ranger dnfts up atter
I'vee boen on the alr-a while™

Tounderstand the answers to these and
other like gquestions we need to revisit
basic electron tube theory, and, perhaps
toss aside some commonly held miscon-
ceptions of what's going on inside those
shiny glass botth= containing that lovely
med glow
THE KEY IS THE CATHODE

The cathode of any electron tubee is the
single most important structure with re-
gards to life and performance and will be
thee focus of this article. Liet's begin by look-
ing at the subpxct from a historical context

The cathode most commonly used in
the carfiest days of the vacuum tube was
made of pure tungsten wire, the same
material of which light bulbs are made.
This type of material has several major
drawback in this application- it gets frag-
ile with use so life is limited, and the
efficiency as an electron emitter is poor- it
takes many watts of heater power per
milhamp of electron emission. Pure tung-
sten filaments arc only used today in very
high power water coolad broadcast tubes
where the severe operating conditions
would destroy other types of material.

It was discovered that filaments made
of tungsten alloyed with a small amount
of thorium oxide had much greater emis-
sion than those of the pune metal, and this
typeof filament is known as the thonated-
tungstenemitter. These operate at a bright
yellow heat and are used in virtually all
transmitting tubes above the 100 watt or
50 lewvel such as the 813, 4-65, 4-1000, 100-
TH, 3-500, ete. The efficiency of this type
of filament is considerably greater than

the pure tungsten type and since it does
ot operate at white heat the life is consid-
crably greater,

The thonated -tungsten cathode has an
interesting manufacturing process. A
tungsten wire containing about 1% tho-
riurn oxide as an impurity is “carburised”
by heating it ina low pressurc atmosphere
of a hydrocarbon gas such as propane.
Then the tube envelope is pumped oul
and the flament is heated o a bright
white tempoerature for a minute or two.
The temperature is then reduced to a yel-
bow white hoat for 10 to M) minutes or so
This process, called “Mlashing”, causes the
thorium oxide present on the surface of
the cathode to be reduced to a one mol-
voule thick layer of pure metallic thorium
bewvause of the reaction with the carbon in
the propane. This single molecule layer of
thorium enables this type of filament to
operate many times more efficiently than
a pure tungsten one operated at the same
temporature

Therean: two factors in the operation of
a thoriated-tungsten filament that are im-
portant to the amateur or broadcaster,
Thie st is that this ty pe o cathode wears
out, or detenorates at about the same rate,
whether or not plate current is present.
The RCA Transmutting, tubs manual, HB-
3, contains specific information as how to
maximize life of this type of tube. Table 1,
courtesy of RCA, shows recommended
standby operating conditions for differ-
ent types of tubes to maximize life. The
second important item about thoriated
filaments is that they can be permanently
damaged by a heavy overload which over-
comes the space charge and strips the
cathode of its layer of thorium molecules.
More on the importance of this space
charge later, It is possible 0 sometimies
reactivate a damaged or worn filament of
this type by duplicating part of the origi-
nal manufacturing process. "Flash™ the
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filament at 2 imes rated voltage for 20 w
6l sevonds, then immediately reduce the
woltage to 20% of nominal for an hour or
two. A bench lashup using a socket, trans-
former and vanac works well. If you try
this, remember- the tube will get VERY
hot during this procedun!

As a note, RCA claims that most
thoriated -tungsten types of transmitting
tubes should have a useful Life of at least
5000 hours when operated within CCS
ratings.

The most common and efficient type ol
cathode is the oxide coated indirectly
heated type used on modern receiving
and lower powered transmitting tubes
The: first large scale commercial use of this
cathode was on the RCA type 27, intro-
duced in May, 1927. This type of cathode
generally consists of a nicked cylinder con-
taining a heater coated overall with a mix-
ture of barium, strontium and thoriom
compounds. Capable of enormous emis-
sion per watt of heater power used, this
type of cathode operates at a tem perature
of somewhat less than B0 C, or at a dull
ted color. Under normal circomstances,
theoxide coated cathode can last upwarnds
of tens of thou=ands of hours; one run at
low plate currents with a gencerous sized
cathode will have a lite measored in de-
cades-many of us have lifted the bd on a
1920k or 3s receiver only to find the ong-
nal tubes tostill be i good working order!
50, one should ask, why don't the tubes in
my rig last more than a year of operation,
il that?

To understand some of the things that
can canse premature demise o a tube we
necd to take another look at what really
goeson inside that botthe and perhaps toss
aside a few long held misconceptions.

The time honored explanation for the
electron Aow within a tube s, "The elec-
trons go from the cathode to the plate (and
screen)”. Wrong! This explanation is an
over-simplification, and as such s ermrone-
ous as 15 often the case. The dectrons do
NOT leapoff thecathode and zip off to the
plate!
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Here is a momne precise- and correct-
explanation of the electron flow. Assume
a tube with only heater voltage apphed.,
Blectrons boil off the cathode in Large num-
ber= and, having nowhere clse to go and
no motivation to do so, form a cloud
around the cathode surface. This cloud s
called the space charge, or virtual cath-
ode. When plate voltage is applied, the
current flow within a tube is from this
spacecharge to the plate. This virtual cath-
ode acts much like a reservoir of water
that supplies the tube's varying current
requirements and is replenished at a con-
stant rate by the cathode itsell.

The spacecharge has other effects within
the tube. All tubes contain an imperfect
vacuum and residual molecules of gasses
are present. The high energy ehectrons
present during the operation of a tube
bombard the gas molecules and create
positive ions. While clectrons have little
mass, positive lons which consistof atomic
nucled (protons and neutrons) are very
heavy onan atomic level, Having a posi-
tive charge they are attracted back to the
cathode in the opposite direction of nor-
mal current flow at a high rate of speed.
When they impact the cathode they have
a heating effoct and they cause achermical
reaction that “potsons” oreventually ruins
the cathode emmitting, coating,. This is one
of the reasons the oxade coated cathode is
not used in large transmitting, tubes that
operate at higher voltages, The high en-
ergy wons present due to residual gasses
would destroy an oxide cathode, How-
ever, at lower plate voltages with a space
charge present, most of these positive ions
are safely neutralized by picking up free
electrons from the cloud befone they have
a chance to impact the cathode and cause
damage.

Armed with this knowledge, let’s go
over the nasty stuff that happens withina
tube when, equipment is first tumed on.
Plate voltage first appears on the plate,
cither because of a instant-on solid state
power supply, or because the 5Y3/5U4/
SRAtypeof rectifier heatsup faster thanan

continued nexl page



A Hollow State Refresher from previous page
indirectly heated cathode type. No space
charge is present within the tube yet. Ona
microscapic level, a smooth appearing
cathode appears as rugged as a mountain
range, full of peaks and valleys and other
mmperfections. As it slowly heats, the hagh
puints being both closer 1o the anode
charge and acting as a point discharge
source have their available electrons
ripped out of the coating material. This
causes voltage gradients throughout the
cathode material; the high points, missing
theirclectrons havea positive charge com-
pared to the rest of the cathode and arcing
occurs throughout the cathode material.
This arang continues until the cathode is
warm cnough to establish a space charge
arcund itself. And without a space charge
for protoction, the positive ions croated by
the initial plate current flow bombard the
cathode material as discussed above

This double whammy occurs each time
the equipment the tube is used inis turned
on, and each time some of the cathode
coating is destroyed. After a year or two,
a tube designed o last many thousands of
hoursis prematurely low on emission and
st be replaced,

It is for this reason that tubes in equip-
ment that is infrequently turmed off seem
to last forever.

Filament voltage is also crucial to the
longevity of a vacuum tube as most of us
have heard- but why?

Low voltage reduces the emission of
the cathode and a tube when operating at
rated plate current will have its space
charge depleted with all the attendant
effects just described . The only time low-
ered heater voltage is acceptable is with
the use of certain transmitting tubes in a
standby condition or when the plate cur-
rent used is substantially reduced in all
other types. However, the most common
abuse of the heater voltage rating scems
to be - Most older equi pment
seems 0 be rated for 110 to 117 VAC
operabion but the standard for today's
line voltage is 120 volts, +1- 3%, Line
voltages of 122 to 124 volts are relatively

common. This means a 5% or better over-
vollage condition on a rig's filaments s
not an uncomimon GoCurmenoe.

Thescenario for what happens withina
tube with prolonged heater overvoltage
ts different than what's boen previously
described. At first, the performance of the
tube isexcellent- small transmitting tubes
may be able to be run ot higher than
normal plate currents and as hams, we
will frequently do so. The overheating of
the cathode coating causes some of it to
slowly evaporate from the cathode's sur-
face and it will condense on the closest
cooler surface- the control grid.
Eventually the control grid gets a nice
coating of highly efficient electron emis-
sion material. When the tubse is run hard,
the internal heat within heats the gnid
sufficiently to cause it to liberate elec-
trons which are attracted to the plate (or
screen). This leaves a net positive charge
on the grid (referned to as “reverse grid
current”) which increases the plate cur-
rent even more, which heats up the tube
internally even more and we have plate
current runaway if the grid resistor is of
large value. This is one reason that a
maximum grid resistance is specified in
tube data sheets, The effect is magnified
even more if the tube (s slightly gassy to
start with, and everheating will liberate
CVET MOTe gas,

This effect of thermal runaway is not
uncommaon in amateur transmitters. |
have had it occur several Hmes in my
Johnson Ranger and in sideband rigs
where the plate current in standby or an
idle condition drifts poticeably upward
aftera prolonged transmission. When this
happens regularly, the tube is essentially
ruined. The prevention of this condition
includes maintaining the tube filament
voltage at a proper level, not using exces-
sive gnid current and only loading the
tube up to the manufacturer’s specified
plate current. Where a tube has a reduced
rating for plate modulated AM use, it's
easy to load up to the maximum CW
rating. Don't- if you want that tube to Last!



Tubes aren’t cheap anymore. The com-
mon types of small transmitting and au-
dio output tubes are escalating in price,
and those made overseas seem to be of
nowhere the quality of the old stock GE,
Sylvania and RCAs we've been using. It's
of real benefit to take a few precautions to
extend tube life where desired or practi-
cal. Armed with the knowledge of how a
cathode operates, we can have a plan of
action.

First, take the time to measure the fila-
ment voltage in a piece of older equip-
ment with an accurate meter such as a
DVM. If it is too high, consider using a
small variac on the AC line to bring ev-
erything into specs. Many military re-
ceivers have multiple transformer pri-
mary taps that go up to 125 volts. Use
them where available- they were put here
forareason! To reduce cathode stripping
by early application of plate voltage con-
sider replacing a 5Y3/5U4 type of di-
rectly heated rectifier with an indirectly
heated type such as a 5V4/5Z4/5AT4/
5AR4 where socket wiring and compat-
ible ratings permit. This type of rectifier
warms up much moreslowly, atacompa-
rable rate to other tubes. As a bonus,
many of these rectifiers have a very low
internal voltage drop thereby reducing
heat. If you tend to leave a receiver on all
the time as many of us do, this change is
not as important.

For the ultimate in tube life, consider
adding an Amperite or modern equiva-
lent time delay relay to the center tap ofa
power transformer’s high voltage second-
ary. Waiting 30 seconds to a minute be-
fore applying high voltage to tubes is
almost as good as leaving the unit on all
the time. This suggestion will have vary-
ing degrees of benefit; receivers using a
low plate voltage such as the Collins S-
Line won't have the ion bombardment
and cathode arcing problems to the ex-
tent those having plate voltages in the 250
volt + range will. Many Hallicrafters re-
ceivers are wired to disable plate voltage
when the "standby” switch is operated.
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Consider warming such receivers up in
standby mode then switching the unit to
"receive” after warmed up

By understanding what's happening in
those glass bottles and by using some
careonecan largely eliminate the #1 slam
made against hollow state equipment-"it
is not reliable- the tubes always need
changing”. My 1936 Phico broadcast set
with its original tubes seems to say that's
not true- if some TLC and common sense
isused. o
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Adding 160 Meter Coverage To The ART-13

by Mike Murphy, WB2UID
38 N. Reading SL
Hooksett, NH 03104

The series on the ART-13 by Bill
Kleronomos, KINHC, has been great. The
tips and problem solving approach to this
rig will surely push some people into fi-
nally firing one up! For many yvars these
rigs have been a rarty on the bands but
now I'm starting to hear them.

I got mine at Deerfickd 4 years ago for
535 (less tubes) and had nothing but fun
getting #t operational. The dummy LF.
oscillator panel anca 1= a natural for con-
taining all kinds of homogenizing add-
ons without destroying theng. | ended up
with ime delay, gnd blocked keying and
shaping filters, audio feedback and fan
controls all in this arca

Bill mentioned extending the range of
the ART-13 to cover more of 160 M. 1 ran
into the same grid drive problem at fre-
quencies below 1950 khe. Determined to

cover the entire 160 M band with full grid
drive, l ended up padding the vio and the
first multipher tank via a remotely
switched DPDT relay. My ART-13B, des-
ignated COL-52286/T-41, is different in
that it already has an ‘extend’ switch on
the front panel. This switch wasoriginally
used to extend the LF. coverage in much
the same way | wanted to extend the 2.0
Mhz band. This switch now controls the
24V relay located in the multipher cavity
that performs the padding function.
This conversion extends the 2 Mhz band
position tocover the full 160 M range with
full grid drive. The basic arcuit 1sa DPDT
relay that adds padding capacitance to
both the oscillator tank and the first mul-
tiplier tank. An extend  switch can be
mounted somewhereon the front panel or
on the Dummy LF oscillator panel, =

K1
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| | P
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- LETTERS

Dear ER

I pust returmed from two weeks in Ta-
hiti. | brought along a Sony 2010 for moni-
toring. Hheard nothing on 14.286 and only
weak heterodynes on the 10 meter band.
The 11 meter band was full of strong AM
signals mostly from Texas and Louisiana,
Looks like AM kilowatts are not dead
after all.
Art Rideout, WASIPD

Dear ER

Some of vour recent articles have been
outstanding! In particular was Andy
Howard s /WAAKCY "A Desktop 500
Watter Using 4-125A Tetrodes™, an abso-
lutely gorgeous phof homebrewing, Also,
Ray Osterwald’s/NODMS “The Collins
Linear I'TO" answered a Jot of quistions |
have had about these PTOs. Walt
Hutehen's/KJ4KV "The BC-348 Recoiver”
was worth waiting for - | had no idea the
design of this receiver dated to 1934 [ am
notalways intercsted in all the articles but
I still manage 1o read Floctric Radio cover
to cover and its the only magazine that |
subscribe to that | do! And naturally vour
CLASSIFIEDS are worth their “weight in
gold™
David Ishmael, WASVVIL.

SE—T

s N

— e —..| 24 i+ |
AT S CALD LED- HE WAS 155000 THAT CALL
BEFORE HADWD WAS BT P
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Dear ER

Just writing to ask if you would con-
sder publishing some calling frequencies
tor the vintage CW gang. | sure have been
running into a lot of them Latcly. The AM
calling frequencies seem 1o be very well
recognized so maybe with huck so will the
CwW.

| recommeend these easy to remember

freguencies:
RO meters 3,560 Mos
A0 meters T060 Mes
20 meters 14060 Mes
15 meters 21.060 Mes
10 mwteers 2R060 Mes

By the way, | have been using the CW
filter (Part Number 455A4-CW1) from
Vector Control Systems in my 75A-4 and
it works very well. The selectivity is very
sharp and it sounds just like the 75A-1 or
75A-2 with the crystal filter set at position
1. What was a real surprise to me is that
both the selectivity and phasing controls
in the filter can are easily accessible so
anyone can adjust the flter characteristios
tor their taste, | highly recommend it
Dave Mills, A]70

Dear ER

| checked into the vintage CW net for
the first time and really empoyod hearing
those great old rigs again on my new (to
me) 75A-2. They all sounded great and
umique anlike the modern generic solid
state transcewvers of today.

I use my old rigs all the time (1 have no
modern solid state units in use anymore)
and I'd like to Q50 vintage stations at
times other than "net” time only.

Since 7137 is the CW net frequency on
Saturday nights, how about vou CW vin-
tageops getting on this frequency plus or
minus 5 kes at all other times during the
woek Let's make 7132 to 7142 a vintage
CW station hang-out, OK? just call “CQ
vintage” or listen for me calling "CQ vin-
Lage”

John Seginski, NTNV



Mlke Murphy, WBZIUD showu wuih his vmlage gear which appears to be mostly
military surplus. See his article on page 24 that describes extending the 160 M coverage
of the ART-13.

George Cummlngs, K7DU, in his hamshack. Ile operates AM on 160 75 and 10as well
as CW on these as well as other bands. Mostly he uses a Viking I/HRO-60 for AM and
a Pacemaker/HB rcvr for CW.
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Bill Owen, KFOIE, says most of his activity is on ten meters. One of the transmitters
he uses is the Stancor ST-203 that's located on the shelf above the Ranger.

Another photo from the Butler, PA hamfest. From left to right Ed, KO3L; Mark, SWL;
Greg, K3EWZ and Russ, WB3FAU

Last issue we erred on the caption of the group photo at the Butlerhamfest. We omitted
the names of those in the front row. They are from left to right: Dale, WBBWO]; Tony,
N3HFB; Tony, WA3GKX and Steve, WA3]JT
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Christmas, 1913 from page 3

wound transformer, The operating wive-
length of 250 meters was determined by
the outpit inductor and the size of the
antenna. The transformer was keyed di-
rectly from the 110 VAC 50- cycle power
line. A key was made from pieces of brass,
as was the antenna change-over knife
switch. They chatted for a while and Don
had to sign off. His transformer was get-
ting hot and starting to smell. It was made
of stovepipe, waxed paper, and several
thousand turns of ¥22 copper wire. Peri-
odically he had to rewind it

John Cook lived pist three blocks away
from Don. They had built receivers and
learned the code together four years ear-
lier. Whike on a visit to his uncle’s the next
year Don acquired the pieces of stove pipe
tobuild a transformer . By late 1910 he was
om the air as WV, As there was no hoens-
ing authority yet, Don was free to choose
his callsign. Most wireless experimenters
selected their initials; as Don was partico-
larly impressed with Western Union, he
borrowed their's,

John Cook was still in the process of
accumulating enough pieces of stove-pipe
for a transformer of his own. In the mean-
time he borrowed one of the four spark
coilsoutof hisfather's Model TTord when
he wanted to transmit. Driven by some
aging batteries it imparted only a limited
amount of energy to the antenna, but he
had been heard six miles away at the
United Wireless station in San Pedro, PL
He had to be sure to re-install the spark
coil in the Ford when he finished for the
night. One time he had forgotten to retum
itIn the moming his father had been
hand-cranking the car for some time and
then discovered the car wouldn't start
because one of the spark coils was con-
nected to an antenna instead of the igni-
tion system. His father had raised the roof.

The carly spark transmitters such as
Don's that keyed directly from the Fine
had a peculiar charactenstic that came to
be known as kickback. Occasionally when
thee key was prssad the cycle of AC ener-
gizing the transtormer was the neverse

cycle of the previous dot. There would be
atremendous bang, much louder than the
typical arcing, sound of the gap, and a
large pulseof AC would be foreed back up
the line. When that happened in your
howse, or the one next door, or down the
block, a light bulb would become very
brightand sometimes explodein its socket.
Maturally, this created acertanamount of
appmh-nm among, the neighbors.
When tuned in on a crystal set Don's
signal sounded like a 50-cycle buze, simi-
lar to ignition notse in modem AM receiv-
ers. This was due to the S0-cycle line fre-
quency. Depending upon the shape of the
zinc electrodes, flat or filed o a point, a
coarse or sharp characteristic was added
to the note. The are could be untuned, or
have a tuning coil that was loosely or
tightly coupled to the antenna, causing
thesignal to fade fast or slowly fade away
Each of these combinations gave the sig-
nal a distinctive characteristic. In this
manner even when there would be doz-
ensof transmitterson the airim an arca, the
sound of cach was usually uniguee,

Don’s station had initially been in a
corner of his bodroom until one evening
three years carlier when he had finished
building his transmitter, The first time
that he pressed the key the sound of the
arc in the enclosed space was similar to a
firecracker exploding, Everyone in the
house had come running. His wircless
station was pertnanently exiled to the bam,
Mearly mecting a similar fate himself Don
was on good behavior for some time after
that.

Don was ust 15 years old in the fall of
1913, His father was the manager of the
First Exchange Bank in Long Beach, and
could be considered well-to-do. William
Wallace felt that in order for his children
to approciate the value of adollar they had
to carn their spending money. Every last
item in Don's station was home-built, ight
down to the hot-wire ammeter. He had
accumulated the money to purchase the
wire and vanous materials by doing odd
pobs.



The crystal set in his station was a bit
short of the current state of the art. Al-
though Armstrong's oscillating detector
crcuit utilizing a de Forest spherical
audion was still over a year away from
being presented to the IRE, the loose cou-
pler was proving superior to the single-
shidetuner Commercially made loosecou-
plers by Bunnell cost over 15 dollars. Don
had started construction of one from a
diagram in Modern Electrics. However,
there was lots of room for improvement in
his transmitter. Even though he could
work stations up to 0 miles away, a fixed
spark-gap transmitter had limitations. It
imparted a low note which was hard 1o
copy, and was not very efficent.

Howard Sevfred, rocently assigned 6EA
by the Department of Commerce, lived in
Los Angeles and had a rotary spark-gap
mansmitter. It had a higher note and was
a pleasure to copy. It consisted of an AC
motor that had insulabed contacts that
rotated past a fixed contact. The high volt-
age momentarily arced across as the con-
tacts rotated past the fixed paint. The rate
af contacts rotating past cach other detoer-
mined the pitch of the signal.

Don yearned to have a rotary spark-
gap, but the price was enormous; 30 dol-
Lars. It was qust not practical to build a
transmitter of this nature without acoess
0 a machine shop. He calculated that he
would have to save all of his money from
odd jobs foranother two years o beable o
afford one.

In the weeks before Christmas Don
made some toys for his little brother and
sister, now 4 and b years old, A train with
several cars and whiels that moved was
fashioned from wood. His brother would
be delighted with it. The dollhouse for his
sister took longer. It required a lot of detail
work. Now that the football scason was
over he had ample spare time to do a nice
pb.

On Chrstmas moming, he was awak-
ened by thesmallerchildren racing down-
stairs. He enjoyed watching them open
their presents and play with their toys.
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His presents were the usual;school clothes
and shoes; plus a football.

After all of the commotion had settled
down, his father went out 1o the bam to
wash their car. Don went along to give
him a hand. As they were opening the
doors he noticed his dad had a litthe smile,
and then he saw it; next to the car was an
orange crate sized box with a big red
ribbon around it. At sunset that day a new
transmitter with its own unique high-
pitched sound announced itself (o the
wireless experimenters in the Long Beach
arca. o

lhuTn-dn-Flull-hﬂfr_w"

Company) had been around the fair-
grounds early Fnday, and had sold all of
the goodies that they brought along, Mike
wound up with some very nice restora-
hon stock that I'm sure will show up in
some of his future projects.

Asafinal note, the weather held up well
forall of Saturday amidst ever deepening
clouds, but went seriously downhill the
next day. Timing is everything I!!

Thespring 1992 Hoss Traders Flea Mar-
ket (usually the first weekend in May) will
be a unigue event; it will mark 20 years at
Decreficld, and there will be some very
special goings on. As plans become firm
they will be forwarded to ER so all that
wish to participate can doso_ It scertain to
beexciting .. so when you see methere, be
sure to say hello ! @

Vintage SSB Net from page 19

About a month ago | got my Central
Electronics 20A upand runningand have
really enjoyed theexperience. I'm not say-
ing that | would rather operate SSB than
AM but that vintage SSB can be fun too;
particularly when you get on the air with
others whoare interested in vintage gear.

I'd stall like to have more input on the
Vintage SSB net before | announce times
and frequencies ete. Please call or write
with your ideas. NeCSW/@
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Advertising Information
Subscribers receive 1 free - 25 word- ad per month. Extra words are
A5. Here's how to count the words in your ad: the heading - For Sale,
Wanited, etc count as 1 word. Your name, call, address and telephone
number count as 6 words. Hyphenated words count as 2 words.
Flease count the words in your ad and if you're over 25 words send

payment for the extra words.

Non-subscribers: §3 minimum for each ad (up to 20 words). Each
additional word is 20. Please call or write for display

rates.

VINTAGE EQUIPMENT ONLY

ER
P.0. Box 57
Hesperus, CO 81326

303-2474935

DEADLINE FOR THE JAN. ISSUE: JAN. 3

FOR SALE: Repair and restoration on all
vintage equipment, 35 years experience. Bar
ney Wooters, WSKS0, 830 E Manshield Ave,
DPrenver, OO BIXAT, (303)

FOR SALE: Miscellaneous odds and ends,
antigue radios and parts. LSASE for Jist.
Hidyne Rescarch, OB 3342, Willlamsport, PA
17700, (717) 126-2148

FOR SALE: Complete 160-10 meter AM sta
ten - AFG&S smir, Plerson KE-93 revr, Elmac
M-I ACY DO supply, all manuals - S100;
HO- 140X - S8 FIO- 110 wfaphr - S0 G
129X - 65 10 M Johnson Messenger - S30;
Sonar PS23CHR - S35, Mat, WHSCEKZ, (414) 434
R

FOR SALE: [arts by mail since 1954 Vin
tage parts available, Send stamp and reguest
“Vintage Flyer”. LISA only. Ripelow Elecmon
s, Bon 125, Blutfton, OF 1 45817

WANTED: [Intelligence museum wants Ger-
man, Japanese, [alian, Rusdan and Chinese
commumication eoui paent and any Briteh or
LS, spy radiosd. LTC William Howard, 219
Farborview Lane, Largo, FL 34640, (K130 585
Ti56

WANTED: (I revedvers, SX-73, SPAOIX, AR-
HH, BC-342, BC-ME, 5T Tube Type HRO and
B, Masahiro Nada 6931 Fujiwaradai-
Kitamachi Kita Kobe 65113 Japan. FAX 011
81-78 981 .3261

FOR SALE: Hallcralters SX.43, 5408, S84,
586, NC-125 - 530 aa; TV-7d /v tube tester -
S60; LTRM-250 s, e, w/ acoeses, - $0 Heath
Comudinplier OF -1 - 10, I3 125 - S20 repen
rovr CR-81 - $45; Super SCAF filter - 575, Na
tromal TRWC - DK 2 sexction 100 MMEF 3000 volt
variable, NIB - SN | lammarland PS135-C
crystal calib, NIB - 825, factory cabinet for
SP-ZI0 - $3) WANTELD:: Pre-war and WW 11
HEOYs, any cond, also colls and acoss. John
Orahood, NS, 5819 Miller Valley, Hoos
ton, TX 766, (717 440- 55598

30

WANTED: Technical Malerial Corp. roves
GPR-9, GI'E-91, GPE-92; SBC-2, (58 SS5B
adapters; VOX-5 diversily combiner. Also
oripgnal manuals, calinets and sphrs lor same.
Ron, KUAWTC, MOE 7RI, Santa Rosa, CA
G542 () 539 K9

FOR SALE: Collins KWM-2/516F7 w /e - $475;
Mational NC-57 - S0, Halborafber= 53500 - $30
WANTED: Info on AN/PRCAT (power
connections, cic). Jack, WAZITW]. C01) 977-
TR
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FOR SALE: Collires KWM-2A, KE, w/516f-2
ps and 312B-5 console, very nice, w/manuals
- $950) for the package. Charlie, KIMA], (404)
1 1T

FOR SALE: Apache smir. WANTED: Meter
for [ leath AT-1; S 630 romote LMOY, inlo on
mixne tubes, where to find, ete. Marty Dnft,
WBIFOU /5, 108 |ickory Lane, |Hickory
Croek, TX 76205, (5137 4976023

WANTED: Coils E and F for HROWD Don,
W7KCK, (503) 2892106

FOR SALE: Still have some left - malitary, an
tiquics, hubses, parts, rovrs, xmitrs, otc. What do
you need” Cdr. Glenn W, Ritchey, UISN Ret,,
WISAR, 219 Maval Ave, Bremerton, WA
EA10. (206 373 9641

WANTED: Breting &, M and 49 and  Patterson
PR 16 Dan Mason, 17325 M. Lima S, Burbank,
CA 91505, (H18) S48 9474

WANTED: Equuperent built by James Millen
Mig , trarramitters, humers, vios, et aquapment
o parts. Also wanbed: Looking for informa-
ton on James Millen; pholos, newspaper ar
ticles, betters, ancodotes and facts, For future
arhiclie on this influential engineer. Fenry
Rogers, WATYBS, POB 501, Minden, NV
HMLE (02) 26720725

WANTED: HRO-6D coils type CLHL L AA, AR
Cash /trade. Barry Madel, Box 29303, San Fran
cisan, CA 4129 {415 363825

WANTED: My 75A 4 tuning knob was
smashod in shpg, nond e ; also wamt
Collins 30-K. Jorl Thurell, KSPSY, 11806
Priscilla Lane, Mymouth, M1 AST7R (313) 453
LENES

WANTED: AM crystal lilter FL-3; Heathkin
P/ AM-201 for |eathkit SB-300 reve. Dean
Cole, WFJUC, 480 Dale Dr, McKinney, TX
TS 214) S48- Tt

FOR SALE: Ussed pechinical books - radio, clec

$l (stamps ok). Softwave, Dept. ER, 1515
Sashabaw, Ortonville, M1 458462

FOR SALE Viking SN, neads somee work, pre-
for 'L - BOY, Johsrson S5H adaplor - $125. Plus
shpg WANTED: HRO 500 .Cene Peromi,
KAGNNR, POS 58008, Philadeiphia, I'A 19102
215) 6h5- 6182

FOR SALE: Halticraftors 5364, S37 VIHF reves
in cabinets, nice cosmetic shape and working
- $150 each; Hammarlund BC-1269, 145 600
M - S100. Allan Douglos, Box 225, Pocasset,
MA (2559,

WANTED: For NC-300 good NTS-2 sphr and
XCV-UB crystal/WWV calibrator. | Dennis
Bobroden, KERAV, M2 X Ave, Crimes, 1A
ML

FOR SALE: Drake R4, AM filter, sphy and
manual - 5250 firm. Levy, 8 Waterloo Dr,
Maorris Plains, N] (F950, (2013 2850233

FOR SALE: 300 rign, SASE for list; vinlage
manuals. Mike Horvat, POB 73, Stayton, OR
bt

WANTED: Model 3201 modulator /ps for
Gonset (:-77A umitr. John Lewis, WHESNWO.
1526 N. Bmaroft Ter., Peoria, IL 61604 (309
B SRES

3

WANTED: Heathkit HIP23 ps in good wrkg,
condl. Gary Elliot, NOSEL POB 295, Epps, LA
1297, (hd) 9263341

FOR SALE: Hallwralters SX-42 main dial and
berel - $10 sach; brand new BC-221 A freg
meter w/AC supply and manuals - $6l)
Hallicrafters rovy maodel CRX-HE - $2 50 EF
Johreon Personed CB Messenpey, alnt - 835,
Collires 51]-2 rovr mamual, oniginal - $20. Ward
Becht, 625 Tufts Ave, Burbank, CA 915M.
(HIE) 54244

WANTED: BC-222; BC-322; complete TRYand
THX, FT-250 mount; RT 524 manual; AN-T5A
antenna. Drallas Watson, 5900 N, Brosowood,
FI09, Houston, TX 77074,

FOR SALE: Tube | F; antique headphones,
RV 13 abrcraft rovr; NC- 153, SXAT; R-42 sphr;
test expuip SASE for list. Fud Richardson, WISD,
1080 Cleveland, Stephenville, TX 76401. ($17)
SR TS
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WANTED: Wircless Set No. 19 equiposent
curca WW Il Al bookang, for information and
anccdotes. Chrs Basallon, VEMRK, 1324 (Rd
Carp Rd, KRR ¥l, Kanata, Ontano, Canada,
KZK 1X7

WANTED: McElroy Mac Key bugs. Looking
for model with cast lettermy on base and also
sheet-steel “Junior” model. Tom French,
WM, 120 CGreat Bd, Maynard, MA 01754

{508) BI7-2226

FOR SALE: |Heathkit SB 30 w/AM and CW
filtors, SE 400, exoell, - $350; 2 Colling mech.
filters '™ 526-9427-00 - 540 each, 5 Line stals
for ranges 4.0, 148, 282, 285 - 55 each. U pay
shpy, Caey Elliott. NOSH, POB 295, Epps, LA
1237, OR) 926313

WANTED: Fregquency tuning, knob for the BC
455 command set rovr, manaal lor the john
son Viking | umtr. jerry, ARSL, 301 Kising
Sprngs Cr, Bellbrook, OF ] 45306

FOR SALE: OC rovrs Lalayette HA-600 and
HE- 30, excell. - $55 cach plus shpg. Henry
Maohe, WANCX, HNE Wyoming 5t, Allentown,
A 18103

WANTED: KME DI20 or D22 preselector m
pood aperating condition. Roland Matson,
KIOKOY, RETY i, Box 2843, Kennobunk, ME
T ER

FOR SALE: Hammarlund 51600 [X-17, no
cabinet - $125; Clegg Per - 555; Hallicradters
T.O. keyer - 535; 11778 tubse lester - $35. All
in good condition, wimanuals U-shap. Bill,
KFAIE, (612) 7229125

FOR SALE: Lavoie spect. analyeer LM-18, 1
44000 Mhz - $250: Raders manuals 7-13 - $175;
LUEM-25F - 995 Clyde Sakir, NTHOK, 4M3 E
First 51, Tucson, AZ 85711 (60 1231120

WANTED: 're-war FOU Amateur Licemse
Application form, blank or otherwise, | arme=s
T, Schlstett, WAIMOQ, IO 93, Cedartown,
GA W25, (404) T45-59%68

FOR SALE: (3 V7015 - 5125 WANTED: 1938
ARRL "How 1o Become Amateur,,.”. Parker,
WY, 87 Cove Rd, Lymae, CT (6371

3z

ELECTRON TUBES FREE 1991
Catalog, over 2000 types in stock
Flectron Tube Box 311,
Fssrx, VT 05451 (802 5790611, FAX
(B2) K79-T764

WANTED: Radar equipment; need parts for
SUR-584; 5126 magnetrons. Also collect carly
TV cameras. Allan Weiner, 14 Prospect [,
Yonkers, NY 10706, (914) 423 6608

WANTED: WW [ military sels, racks, ete
Finders lee patd on non-owned sets pur
chased. Sam Fevener, "The Signal Corps”,
WHKBF, 1580 Everett R, Richifiekd, OH 44286
(216) 659 X244

WANTED: KW.-1, SCIN, SCU0N, 75A-4, NC
10X, HROS0, NCL-2000, NCX- 1000, NC
400, 150A, 1508, 408, 30W, 12A, 128, 300X,
00XE, 208, 428, 3008, N2A, N08. Collector.
Rick, (6171 233 1414, collect

FOR SALE: Johnson Viking Mobile S/, 75A.
4 dial drum - $35. WANTED: SH 401 antr;
H2- 180 or HD-180A. Dan Raddliffe, KPIRT,
B0 Platnview Phwy, Sussex, W1 53089, (414)
255-9165

FOR SALE: BC-342, mint - §150;, BC-348,
excell, - $U0; HE-129X, excell, - $50; 536,
good - 425, Al Seiriski, AU, 6251 Fox Humt
Trail, Ovlando, FL 328068, (40070 222 0007 days,
298 LY evis

WANTED: |leathkit HG-10 vio, mamual for
Heathkit DX-35 smir. Koy Bamnett, 5552 1th
Ave, South Birmingham, AL 35272 (25) 391
(el ]

FOR SALE: Leader LI'M 885, 1 KW HF SWR/
WM, LI'M 8505 WM /dummy load, 1.8-500
Mhz - $50 cach plus UPS. Jim, WOJJL, 2207
Madison Ave., Norfolk, NE 68401 (402) 371-
uT7

WANTED: Novice xmirs/reves - Walter
Ashe, Philmore, Meisner, WEL, Ameco; sche-
mrathe for TR0 & VE-1; vl for Knight T-60,
Larry Howe, 1333 5 Alrwood, Springfield,
MO 65804, (417) BE2- 1682
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FAIR RADIO SALES

1016 East Eureka Street
POB 1105, Lima, OH 45002

419/227-6573
FAX 419/227-1313 |
|

Radio-Electronic Surplus Since 1947! |

* Military Radio * Test Equipment
* Electron Tubes * Transformers
* Variable Capacitors and Coils
We have most R-390A spare paris (except meters)!

R-1051B HF Receiver, 2-30 Mhz, AM-LSB-USB-FSK in 500 Hz
steps; 80 Ibs. sh. Used-Checked w/book, $795.

Write or Call for our 1991 catalog!

FOR SALE: NC- XL, poad cond. - $1I0; Vidang WANTED: Buy and scll all types of electnon

Challenper, good - 571 Dirake RAC, very pood

S22 Viking I, very good - §150, Cliff Fleury,
AFY, 64174 Tumalo Rim D, Bend, OR 97701
(A0} 3R 16

WANTED: Mint 75A-4, high SN Top cash
Also 75530 and 515-1. Joe Kramir, K3ES, (412)
6213977

FOR SALE: Clobe Champ 300w/ manual
TRS-S0A w/vio, HF 1020 converter; DX 35
WANTED: 3 10007 Cene, W7MNXM, O08)

5225854

Electric Radio Back lssues

"The First Year"™ (#1-#12) - $30,
"The Second Year™ (#13 - #24) -
£30. Individual copies - $3. All
prices include First Class deliv-
ery in the LS, and Canada. For-
cign orders please enguire.

i3

tubes. Harold Bramestedt, C&N Blectromics,
6104 Epp Lake Road, Hupgo, MM 55038 (800
4219397, (612} 4299397, FAX 6124290292

WANTED: Molntosh and Flectoo Voloe ampli
Flers and acoessories for my collechion! Mareus
Frinch, WASIXP, Box 2H803, Clreenbiold, W1
SIS (414) 3455237

FORSALE:51 M, 65151, K¥0A, HEO 500, CPR
o) M5 R95SH comverter. Much maore, SASE for
I Jose COvermiyer, 12712 Main S, Evamnsion, 11
AT (312 & 050

WANTED Maobale ham rade Ui made by
Palkco Enpgnesring Co, Frankfun, Indiana It
rmay bemarked Carmed, [N Thave some photos
and drawings bul wani some actual equip
Jamvi= Fred, R, Cutler, IN 46920 (07 268-2214
WANTED: BC-455; pre 19490 30 190 and huning
units, pre 1940 aircraft racios, WW 11 AT
amibrs and other ECM aquipment. James
Treherne, 1S Chapel Rd., Clhilton, VA 22024
(713 KA -6272
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FOR SALE: Owver 150 military manuals of the
194055 and carly 1950s. Large SASE w/$.52
postage for st August | Link, 2215 Faraday
Ave., Suile A, Carlsbad, CA 92008 (519) 438
4420 days.

FOR SALE: Ham Radio imany ARKL Hand-
o) anad Badar /Microwave. Buook hsts now
available Send $.29 stamp for cach. Rainy Day
Books, POB 775, Fitrwilliam, NI 00447 (608)
585 3448

WANTED: Very old or unusual Hallicrafters
oquipment, entite 194 “H° and “Z° line of
Salver Marshal, parts, memorabilia and manu
als. Chuock Dachis, “The |Hallicrafter Collec-
tor”, WDSEOC, 4500 Russell Drive, Austin,
TX 75745

WANTED: Mults Bl ATH 4 or other mint
Multi- Elmac equipment. Lea, KNAJW, 310 Sa
7

WANTED: Collins KW-1, KWS 1, KWM.1,
389, B39, 75A-4 with 3 filters; Hallsoraf-
s SX-115 FH Werry, DBOE, Sahuomwey;
18, D456 Schwalmial, Germany. phone
O 9. 2163 X628, FAX: 206552 24 hrs., will call
back

FOR SALE: Hestovrable roves SIP-210 (1939),
S36A and NC-156; BC 610 parts; 197 racks;
very clean Jobnson KW | T-Rolt and KW
Handbooks,  otc; military surplus. SASE for
list. Rick, KEMLV /@3, (719 543 2459

WANTED: Military Radium and Blectronics.
Systems, oollechons and acosearies dynamo
tors, DF loops, control boxes, ctc. Any vin
tage or nationality. Charles DhCecca,
EAIGON, 501 Mystic Valley Mowy, Madiond,
MA 2155 (617 1969154

WANTED: Vibrokeyer, Marcus Frisch,
WASIXE, Hox MR, Creenfield, W1 53220
S,

WANTEDY: | lamnmarlund Super-P'ro, SP-200 or
BT badhert e For prarts, need S meter and
coil {capacitor assemblies tor 1.5-5 Mhe band
Jack Shutt, MOCT, 1H20 Dhwn Ave, FL Wayne,
I AGHTS, (219) 4932501

FOR SALE: ART-13; BC 2240, BC31I2N; T
&7/ ARC 3, Wilcox BIFA; RME 4300, Mosley
OM-1; Gonset 63, NC 30 w/spkr; RAC/
TAXNC  ACA; Collins 112104, 31285, 3001, 3051,
3351, 7a51, A2, ThA A, KWS-1 and parts
Fon Follmar, K5CGIT, 1409 W Willis, Alvin,
TX 77511

FOR SALE: New KKADZ2 tubes - $273; used
ICKID0AS ubes - §5 WANTED: Vintage
Motorola polce motorcycle Ceentf
Fors, WHSNVIHL OB 32, Monterey, CA 93947

FOR SALE or TRADE: F455)05 (500 |Hr filter
for T3A4). Trade for FISSG0 or ==l - S100
WANTED: Clean, ressonable, Collins 5151
and new 6550 tubs=. Kon, (209) 255- 1177

ARS511 w/ps and manual, excell. cond. -
S100. Al Hart, 12236 Magnolia Blvd, N Hol-
Iywood, CA 91607 (S18) 7626842

WANTEIDX: Restoring /29 Collins WK-1, need
RF /amplitier parts, also 75TH tube (s) Can
you help me. David Knepper, WIBJZ, Box 4,
Stdman, A 153955, (K14) 4477168

WANTED: Late unmodified 7544, Viking
Navigator, Speed-X bug; HQ- 180 manual,
werox ok manual, schematic or experiise on
BOC- 197 SX32 parts source; 600 obim spkr; uni-
versal audio outpul xfmr; electro-dynamic
spkr with 13X abm feld coil, Brian Roberts,
KIVKY, 3068 Evergroen R, Pitsburgh, PA
15237 (412) 901 -46d6s

FOR SALE or TRADE: RIWA w/cabinet;
HROW | w/ps and colls; NC-3X, w/splr,
Kmight T-150; Collins 75A4 vernier knob. All
with manuals and reasonable prices
WANTED: Moch. filters for 514 (300 ke LF),
Meanwer Sagnal Drifter; panoramic adapter;
SO2508 tubes; Collins notse blanker. Roper
Faulstick, KIMAS, 210 Mariah Ci, Mot s
land, FL 32951 (07) 453-1312

FOR SALE: Jobmson ek KW and Banger |

S1400 WANTED: Manual for Johmaon Paoe
maker, copy ok Bl jenkins, WASMWL 11916
Donalese Rend, Fort Smith, AR 72916 (30)
el T
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FOR SALE: Cur triple outpot Crystal Cali
brator runs oll rectified flament voltags or
W battery. Kit or ball. Visa/MC acoopied
Call or write for our Labest six page parts and
lats flyer. Large SASE appreciated. Steve,
NWZF, Two Fox Electria, POSE 721, Pawdinge
NY 12560 (914) 855- 1829

WANTELx: Mihtary odecirons ibems, snclod
ing Kadar, RIW, communscations and odd or
mmuraal ibens, APS 10 APS-13; loop for DA
William Van Lennep, POB 211, Peppercll, MA
0463 (S0H) 430.607]

FOR SALE: Ranger |, working, clean - $125;
two Kanger s for spare parts - 830 cach. Jool,
WH2SLIL, 180 Sequams La Cir, W 1slip, NY
11795, (5160 5877945

WANTED: Mational §FIRO-500; Collins 515 1,
B55-1, 325-3A, 5 Line access; 514; | lallicralters
SX-88, Charlle, K3UIPPX, 18003 Vintage Woid
La, Spring, TX 77379 (7130 33-6769, 32040007

FOR SALE: | allicrafters S 388 - Sk HT 37
w/mansal - $150; BC 220 frog, meters, w/buill
in ps - S0 B05s - £, 713s - $14 each
WANTED: Unigue wire tuner. Levy, 538
McCarty, ﬁ-rll M7, San Antomo, TX 786
(5312} 366 1089

WANTED: All ttems found in WW 1l Martin
B-26 bomber's forward radio posation: chaar;
wiall lamp; dock;, vent, oxygen; SCR-274N ra-
dhow;, brackets; controls; dynamotors. | am
bulding a desplay from phctures and dha-
grams. SASE for mformation /want list. Creg,
Creenwood, WBSFZH, Box 1325, Waaveralle,
CA 993 (916) 623 4570

FOR SALE or TRADE: Military TV-10
transverter (ARC-127), mint - $100; TS 506D/
U multimeter - S40; PP-39A /TRC-2 vibrator
ps - S0 100 NOS 6GHEA tubes - 525 Jay
Myers, 1010 Graybar Lane, Nashville, TN
I7M, (615) 2975886

FOR SALE: KW5-1 manual only, org. not a
risprint, preal cond. wforlg, warranty card still
altached - BOY will trade two B3B8 Collins
revrs for one Y5A G0 in mint cond, Greg Pace,
WALSOR, POR T2, Moreross, CA 300891, (404)
AT A5 office, days

WANTED: johnson Viking 1w /vio; Ranger 11
Johnson S00; Heath Apache; | leath Warrior;
power ximr for Hallicrafters HT-37 or HT-32;
black cast front sub panel for HT-32 {or non-
workmg HT-32% Hallicraiters 1 TT-4; MNatonal
MNC-UE Todd Zedadko, KASCEF, %401 CGrand
v, Cleweland, OH 44125 (216) 883-5134

[ Books rrom ER ]

by Raymond 5. Moore....... 517,95

Money back guaraniee!

L —— —

The First Fifty Years: A History of the Collins Radio Company and the Collins
Divisions of Rockwell International ......... 54995

Fixing Up Nice Old Radios by Ed Romney.......525

Wireless Communication in the United States by Thorn . Mayer.... 529,95
Communications Receivers, The Vacuum Tube Era: 1932-198]

Don C, Wallace, W6AM, Amateur Radio's Pioneer by Jan 1), Perkins... $29.95

Please add $3 per book for shipping. Colorado residents please add sales tax,

Electric Radio, P.O. Box 57, Hesperus, CO 81326




CLASSIFIEDS

15 C Catoctin Circle SE
Suite 102

Leesburg, VA 22075
{703) 777-9188

SKYPOINT HAM CENTER

* Largest inventory of used gear on the East Coast
* Large inventory of vintage and nostalgia ngs

* Rig repairs, modest rates and quick turnaround
* New nigs, station acorssories, antennas —

Gil, N4QAS

no problem

WANTED: Spkr for T5A, T5A-1, 75A-2. TOA3
or rovr wifsphr; 310 series exater; Ranger 1
Divador IA; CSB- 1N oy Crovnowond, WHEFZT,
Hox 1325 Weaverville, CA SR (Pl6) 623
A5M

FOR SALE: 3 inch rack millammaeters KF am
mishers ancd 5 inch Bud meter panel. Also Bud
sectional rack, BC- 220 freqg. meter. Bill Riley,
W7EXE, B3 W, 8ih, Fugene, OR 97405, (S07)
52168

FOR SALE: BlchonSSB- 100A 1 leath DX 40 and
vin, S50 adapter; |ohrson Viking I Invader
2000 ol inestrusctogragrhs; Knight T-60 Meissner
Excrters; Matwmal NCLL-27 & 109 package (1)
SW-Sand (4 1 /20 SW. s, power & coils - 1100
(4} FB-7s and FEXAs, power & coils - S1100;
Subraco mobile; Swan 2500 WHLs, AC & [T
power supplies; Calaxy 11; military Collins R-
I /ARC 21, SASE for list. Tom Raymond,
WHIM, 2920 5 "0F S1, Fort Senith, AR 72901

{54 ) THI-B548

FOR SALE: Older best avuipment manuals
P, Tektronix, GR, ¢te, SASE with needs. Mo
list. 5T, Carter, 11, WANEIC, OB (033177,
Indialantic, FL 32030177

WANTELD: Stancor PC-B401 o PO-8418 xfmir;
absa TU-1 or TU1 /B tuning unit Tor BC-197,
Howard Kraus, K2UD, 372 Callodine Ave,
Amherst, NY 14226, (716) 83852406

WANTED: Johmson Ranger 1 in excell. cond ;
directional coupler for Johnson Matchbos; low
valtage sfmr for Collins 32V smitr; Collins 75A

I rovr and for matching spkr, 4032 and 6052
tuhess. Romn, KOGWTC, POR TR, Santa Hosa, CA
G2 (0T S R9

FOR SALE: AAF aurbnme radio equip. hand
book, “repro” - £25; other military TM/TO
ropros, some ol control box -8/ ART
13, NOSH - 877 50, MI" 45, reconditioned

$9750. VRC-12 praris Robert Downs,
WASCAR, 2127 Mapleton, Houston, TX
TAMY (713) 457 5614

WANTED: Copy of manual or schematie for
H W, T-90 Randmaster Will reomburse anv
expenses. johin, WHESOAL 765 Roberts, NE,
Albuquergue, NM K719

WANTED: Boal anchors, particularly old
smitrs. Will pick up at your QTH, call or write
soon. Eastcoast to Westcoast and back 1o
Eastooast trip w/van & trailer begins Dec. 28
Parker, WIYC, 87 Cove Rd,, Lyme, CT 06371
{20 4347781

ELECTRIC RADIO

PARTS UNIT DIRECTORY
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WANTEL: Machine shop work. Knobs shafts
bushings, ¢le. made 1o your sample or draw
ing. Reasonable. im D4, Box 50484, Cresley,
COSORIL (U3 353-H561 evenings.

WANTED: Natiomal 11RO or RAS series rovr
w/fcuils, sphr, ps, rack or table mount, com-
plete or partial sets fosbs conssdered Crep
Greenwood, WHSFZ 1, Box 1305, Weaverville,
CA 96093, (916) 6273 4520

FOR SALE: Transmitting/Reoriving tubes,
new and wsed. Some MMTL, 35T, 203A, BI11A,
S13A. LSASE for list. | also collect old and
umiques fubes of any type. Looking for Taylor
and Heintz Kaudman types. Maybe you have
scencthing o trade” WANTED: Large tubes
and sockets from the okd Fimac line; 4507
through 20007 for display. John H. Walker
I, 16112 W, 125th S, (Mathe, KS 66062 (913)
T eSS

FOR SALE Worlang, mil HRO: e, 190 Kes

30 Mhr, w/ps, sphr and comphete coil st -
SI25; Tapetone 6 moter converter w/reg, ps;
National 62 muster vio, NIE, 4 1000 tube, af
morst new, mint fohnson cquop. and maore, See
adin Lest ER. Rick, KEMLV /@, (719 M3 2459

WANTED: Johrean 10 watt audso g, Eico
731 AC ps; Johnson power reducer, Johnson
swamping, sttenostor (both maodels); Johoson
Signal Sentry, lohnson low pass filter. John
son T-R swilch, Johnson stal calibrator; John
son phone patch; Johnson Whipload &, John
son Keys (standard and semi); Heath
Shawnew, Juhnson 275 wall Matchbox. Mack
Fairley, ABMZF, 506 Tallyrand Ave., Monroe,
NC 251125788, () 2835146

WANTED: Modulation unit for Westing house
MW-2 xmir. Wonld also like 1o locate power
supply and ximr for same, Gary Musgrave,
WALODY, 1428 1" 5k, NW., Washington, DX
20008, (2002 KA 3832

FOR SALE: BC-645 xevr w/access, and
manual; Command reves 153 Mhe; Com-
mand xmirs 791 Mhe. Cood condition Frank
Tamilio, WAIVNE, (617 441 2055

WANTED: Consed 230 Communicator: HT-
A SX146; Swan 140; MBSO/ A; |icath Paw-
now; Divakee TSR -2, Lalayette |UA-40 A1 200,
Regency XR2A. Herman Cone, WBIDEBHR, 306
Forwood [, CGoode, VA 24556 (A1) 356
1

WANTED: Variable inductor for Mational NC
I35, National part § SA: 4873 Cary Kabnck,
WATWOO, POR W, Amado, AZ 85615,

WANTED: Collines 75A 4 tuning knob; KWM-
2 metal trim ring, Mima, (217 379 6052

37

FOR SALE: Several HallicraflersS 1% ARCTYs,
very pood, may meod alignment - $50 cach
Inchudes manual and shpy, (45 states);, Collins
mech filter FA55a2 for KWW 2 - S50, 40 AREL
Handbooks, 1943 1o date; plus other books -
SASE for list. Parting BC-610 and BR&W 5100,
WANTED: Pre l‘ﬁ.ﬂ.ﬂl.ll-ﬂ-huhhmy
collection. Bob Schaler, WATZTHIN, POB 442,
Aumesville, OR 97235, (1) 7491149

WANTED: I'll pay copy and mail costs for a
gl photocopry of the RUA AR-77 patents and
tube location label. Cralg Zitterich, 1725 Oak
Hill, Corinth, TX 76205

FOR SALE: BI0s, unised - 16, used - %8
AEZ7A/ 51258 unused - $15, sockets - S4.
WANTED: R-388; Siltronix (Swan) 1071
manual. B. Kipping, KEVKK, 6712 Lake Dy,
Crand Forks, MDD 58201, (701) 7726511

FOR SALE: HHallieratters coquipment 1IT-328 -
G175, HT-37 - $90, HIT-A7- 875, 1 IT-37 - $45; 1 T-
A1 125 FIT-40 - $40; 11T a6 - 570 HIT-44 - $75;
SX-105 - S2500 S0 D0LA - 110, 5111 - $75:5X-
111 - §50; 5X- 146 - SALSX-T1 - $20:5X-117 - $95;
5-36 - S20; Skybuddy - $50; HA-5 - 535, HA-1

S30; HA 8 "Splatter Cuard”® - 825; 11A-10 - 220,
HA-2 tramsverter - $75; R 48 sphr - $15; R.47 .
S G Hawrysko, K2AWA, (715) 2242448

WANTED: Hallicralters SM-40 S meter; any
muatching, splors, SX-100, SX-122 etc; Gonset
Cowmum 111 2 meter rig, Wil Colligan, N1IYR. 35
Quail Run, Hamstead, NI 0841 (603) 329
TEM

Please remember to count the words
in your ad. If you are over 25 words,
please send 15 cents for each exira
word.




CLASSIFIEDS

of the Collins 755(*) receiver.

20 db. Specs upon reguest.

| DowvETRON

Dovetron NB-1 Noise Blanker

The Dovetron NB-1 Noise Blanker is a small solid-state device that plugs
directly into J22, J23 and J24, which are located on the top of a Collins
KWM2/2A HF transceiver. The NB-1 may also be installed in all versions

In addition to noise pulse blanking and random noise suppression, the
level of the received signal may be amplified 15db or attenuated more than

P.O. Box 6160
Nogales, AZ 85628-6160
TEL: 602-281-1681
FAX: 602-281-1684

WANTED: Hammarlund transmilting
comdersers and Matwonal 1 ype 5 dials with
vt shoirts aned Bakelite kb= Huokanad Mat=m,
KETOKC, RFD 1, Box 2473, Kennebunk, ME
M. 27 8853751

WANTED: More of that greast military radio
grar - R-1061 ‘parts’ sel, froyg. standand mod-
ule for GRC 106 sevr, MAY, MAW. URC-11,
LIRC 88, other interesting studi. Wall, KKV,
F125 M. Military Rd., Arlington, YA 22207

FOR SALE: AR A4 w/CV253 tuning unit (18
OO0 M b)) - S0k LR 251 Yuignal prnerator w )/
access. - 550, TOS rovr - $50 WANTED: R441/
SHR-13; RA80 /558 12, Collins bailt B389, BRI90A,
RA92, Tom Brent, Box 1552, Sumas, WA 95295
(60 ) B0

FOR SALE: Clobe FIC-300 & V10 vio; Eico 720
£ vio - 25 each; Taylor TZ-40 - 45 cach; 800
53 cach. Mus shpg, More tubes, SASE for list.
Richard Lucchesi, WAZRQY, 901 N, Park Ave.,
North Masapequa, L1, NY 11758 (516 798
1230

FOR SALE: Mational MO 2400 rowr, excel
lent cond., w/matching sphkr and manual
$3125. Charles Stingeer, WRBCFA, 404 Ross Ave,
Hamilton, O 45013, (513) 867 -(G9

for resale. Delton Lee Johnson

Faula, CA 93060 (BOS) 525 EVerEngs

WANTELD: RO, NC A, spkr/ coils/
calibrator for FHROSUTT, presclector for 5151
(3501 Dvake BV -AC remote vio; MS-4 spkr;
spkr for 75A4 2700C3); manual for SIPR-4.
Carter  Elliott, 1460 Pinedale Rd.,
Charlottesville, WA 22001 (B4) 9707183 (h),
SR TERH (w)

FOR SALE: Setchell Carlson 6138 audio am
plifier, wses " 6V6s, 110 VAC or 6 VIO pow-
ered, excell. cond. - §50, ZM A impedance b
rdge w/manual - $35 Kon, KCEWTG, POR
TEI, Santa Rosa, CA 95402 (707 5398319

WANTELD®: Johnson Viking 500, Will pick up
within 300 miles of Chicago. Jim Jorgensen,
K9R], 1708 Ohenard, Diowners Crove, 1L 60516
(08D 552 47

ELECTRON TUBES: All types - mi- Ii
I

Crowave, transmitting, roociving, ob-
solete, military--Large inventory
Daily Electronics Corp., "O8 50129,
Compton, CA 90224, (213) 774-1255, '

(SO0} 3b-btoha T




CLASSIFIEDS

NEW 75A4 FILTERS

AM fillers with optimised response to climinate the nnging and distortion caused by
the stoep skirted mechanical filkers. Make your A4 sound like an AT, A2, HRO, etc

Three models: 455A4-4 khz 455A4-6 khr 455A4-9 khz

Prices: (money back guarantee)
455 A4 khi, 455A4-6 khi, 455A4-9 khe —— SRL50 ppd
A55A4-CWT — SHE ppd

(10F% disoount for 2 or mone Hlbers)
Calit. residents please add sakes tax

[Mirect plug-in, no modifications necessary!

FOR SALE Eddy=tone 7R rovr - 550, BC
MR A panadaptor (155 khe) - $50; more, list
§50 | Orgnero, VEGRST, Box 32, Site 7,551,
Calgary, AL, T2ZM AN, Canada (407) 2390489

FOR SALE: Juhnson T/RK switch (8250-39)
#H5 including LTS shipping. Steve Saoitr,
WARASY, B 3, Box 413, Bloom ficld, TN 47424
(K12} H6T 2088 eves. alber 6 EST.

WANTED: Manual /schematic for Kmght RF
sweep generator, model KG-652 Henry
Brown, WelNX, 4141 W. L 2, Lancaster, CA
56

WANTED: Clean Ranger at a rossasmnable prioe;
™™ 11-274 (CGRC-19), T™ 11-858 (R392),
schemaltic for Soott SLE-F (it's for sale /trade?
Tom Mackic, WB2ILA, 93 Baker Rd..
Portemonath, BRI 02871, (40015 683- 1420

WANTED: Knight Oocan | lopper w/case and
plugin coils; Heath MT-1 Cheyenne xmir,
Heath VE1 vio and Central Electronics 458
vio. All in good o mint condition. Manual
for Hallicrafters 5-107; both dial scales for
Hallicrafters SX-24; info on S58 adaptor for
T3A-2 that plugs inte FM socket. David
hmaed, WASYVL, 1118 Paulanino Ave, Conta
Mema, CA 9006 (714) 979 5858

WANTED: Rocovers Squires Sanders 55 1K,
515-1; ARR 15; K388 3884, (1 33 Mibagu
Shigaki, |AGIEX, Jozan Kamida Machi 2825
2, Kumamaoto, Japan Sl

VECTOR CONTROL SYSTEMS
1655 No. Mountain, Ste. 104-45
Upland, CA 91786
(714) 985-6250

WANTED: TSAA/KEWS 1, Collins embdem;
T5A4 spkr or any 75A serhes sphr; T-195 vio,
Diean Cagron, KK1K, (B2} 878 8293

TRADE: Two UTC 518 modulation xfmirs
(e, 1n original boxes) for an 519 (or equiva-
femth Al Bernard, NIACK T'OR 620098, Orlancdo,
FL 328690008, (407) 351-5536

FOR SALE: SH200 - $350; SH-60, 610, 620,
630 - S20: DX-60B, HR108, HCI0B - $150
john Roranski, WHICVP, 26088 Kay Ave,
Hayward, CA 3545 (51 7557240

FOR SALE: DX 100 - $125; NCL-2000 - $575
Both in mint condition. (huck Graves, 641 N
Ok Grove Ave., Springfickd, MO &5802 (417
863 7415

FOR SALE: Technical manuoals T 11800 BC
190A-E - %12 TM 11-620SCR-608- A, B & A28
A (BC-6R /684D - 515, TW 11601 SCR-H08-A &
BI-A (BC92A924) - 5200 TM-11-2804 AN/
GRC-3 o8 - %6, TM 11-50839 AM-65/CRO - 54,
™ 11-50086 PP-109 & 112/GK - 54, T™ 11289
KT-66, 67 68 /GRC - S35 T™W 11-5008 AN /GRA-
6 55, CRO spovaal, previons 5 muanals for
22 ™ 11-29% AN/PRC-6 - 56, TM 11612
AN/PRCAIL 10 SI0; T™ 11-295 AN /CRE-
551 T™ 11-291 AN/VRC-13, 14, & 15- 515
Excdlent condition quantity available Shpg
imcluded on or ders over $10 Samas for Dist of over
10 manuals. Augued ] Link, 2215 Faraday
Ave, Suite A, Carlshad, CA 92008, (619) 438-
4420 days Mon, Sal



CLASSIFIEDS

341 Rising Springs CL
Bellbrook, Ohio 45305
1513) 426-6T00

ROCKWELL/ COLLINS

* Instruction Books for S-Line, KWM-2/2A and accessories.

* Service Modification Compendiums for the S-Line,
KWM-V2Z/ZA Series or the KWS-1, 32V and 75A Series.

* 516F-2 Upgrade Kils and Solid State Rectifiers,

* Please write or call for prices and availability.

VISTA TECHNOLOLCY INCORPORATED

VISTA

WANTED: Collins cabwnets for V-3 and 51)-
4; mewed servioe manuals for V-3, 51)-4, KWS
1, 73A-3 and T5A 4, nevd manuabs for Radio
phone Model 44 Bandscanner and LS Navy
REB V-2 /BC M0 panadaptors. Roy, N30OM,
1336 Sherwood Forest Blvd, Baton Rooge, LA
TORT 5530

FOR SALE: Collins 75A- 4, fine WIHM
overhaul, cascade filters S50 TMeath
monobanders - FHW-32A, works Mlooks preat

SH5, HW-32, very good - $75, SB-o00 spkr / ps
- $55; TIM-23A - S45; HIW.22, aw' is - 545, WRIL
84 Duobandor, mint, w/ps - %95, 1 allicrafters
HA-1T "TCY keyer - $75% WANTED: Heath
Woarrioror Corsed linear. Joel Thurtell, KEPSY,
803 Priscilla, Plyomouath, M4BT (3133453
R33

FOR SALE: |Hleathian 1500 mobale ] S
Collins "The First 50 Years”™, new - 525 3
military soope, WW I - S15 Atwater Kemt
mode] 31 §9HE KME pre selector - $15; [Heathkan
T2 ke pesetasr - SMD, 19540 ARKKL Handbook
SI3.WANTED: AREL I landbooks 1934, 1935,
pre 19660 T KWW 2ZA. Mark Howda, NEOYTWT,
Box 10091, Cedar Ragads, 1A 52410 (319 364
404K 7-9 pen (51

FOR SALE: 52 QST 193, 1932, 1933, 1934,
1935, 9 Radio Mews, 1929; 1936 ARKL Hand
bouak 5 OOk, 1947, Bencher, NYE, Siygnal Corps
key= - S0 ples LS. Tom Waters, 3703
Bomvveew Aves |, Falturwwe, MDY 212070 (47 458
5350

WANTED: Hallicrafters HT 45 hnear. Must
b excell fnear mint. T pay op dollar. Wen
Turmer, ADTE, OB 451, Cal Nev A, NV
LA

FOR SALE: | Hallweradters SK 75 Amaeoo AC-T
sy, Heath AC Landennacoupler. Ofers. Mark
Michel, WP, 139 Mayvmut S, Menasha, W1
549572

NATIONAL COMPANY
MANUALS

ORIGINALS -
Copies —

20 cack
SIS each (up 10 30 pages)
$ 25 each additional page

DAR ELECTRONICS INC.
DEA NATIONAL RADIO CO.
229 MARGINAL STREET
CHELSEA, MA 02150

(617) 884-8100
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Subscription Information

Rates within the U.S.

$20 per year 2nd class
$30 per year 1st class

Canada by Air (only)......U.S5. §32
Other Foreign Countries by Air (only).... US. §55

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone

ER
P.O. Box 57
Hesperus, CO 81326 (303) 247-4935
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