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The Purpose of Electric Radio

Electric Radio is published for amateur radio opera-
tors and others who appreciate vintage radio equip-
ment. It is hoped that the magazine will stimulate the
collecting of, and interest in, this type of equipment.The
magazine will provide information regarding the
modification,repair and building of equipment. We will
also work towards a greater understanding of ampli-
tude modulation and the problems this mode faces,

Electric Radio Solicits Material

We are constantly searching for good material for
the magazine. We want articles on almost anything that
pertains to the older amateur equipment or AM opera-
tion. From time to time we will also have articles and
stories relevant to the CW operator and the SWL. Good
photos of ham shacks, home-brew equipment and AM
operators ( preferably in front of their equipment ) are
always needed. We also welcome suggestions for sto-
ries or information on unusual equipment. For addi-
tional information please write us or give us a call.




EDITOR'S COMMENTS

Barry Wiseman N6CSW/@

First thing this month | want to note the passing of a good friend, Gordon Bachand,
W3ER). Gordon died this January in Albuguerque al the age of 69

Gordon was not well known in ham carcles; the last fow years he H|‘rr-1|u| only on
75 and 40 meters and ham radio to him was primarily a way to keep in touch with
friends Those friends were mostly men he had worked with al Sandia Labs in Al-
buquerque (he was a scientist there for many years). He joined these friends after-
noons on 40 meters. Bob, NSIOS and myself have boen mweling with him on 75
mweters for the las! few years. There were others who poined us on 75 - most regularly
for the past year or so Kevin, KASSTE

In a recent letter Bob, NSIOS summed up Gordon very eloquently, Gordon both
on the air and off, was a thoroughly decent gentleman. His intelligence and wat
allowed him to make any point he wished to make without offending anyone. He
never resorted to cheap shots, put downs or rough language. Gordon cared about his
friends and we cared about ham™

continued on page 32
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Reflections Down the Feedline

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

It was kind of a setup, and | was the
willing victim. In 1962 | went over to
San Francisco to visit WOEAR, the maes-
tro of the Wheatstone perforator key-
board and paper tape automatic CW
Soon after we went down to his shack in
the basement, next to the laundry room,
he started Lamenting that his wife didn’t
like the Techrad T-350XM transmitter -
that it was too big, took up a lot of room
efc. Then, with pleading eves, he asked
me if | wanted to scquire it.

While we conducted our eyveball QS0,
1 thought the matter over and then con-
cluded a deal; | bought him a new EF.
Johnson Co. Warrlor amplifier and he
gave me the Techrad. The Warrior was a
small black box with a pair of 811A%
rated al 500 watls input.

S0, a week later, we loaded the trans-
mitter into the back of my 1951 Willys
station wagon and went over the San
Francisco Bay bridge (o my OTH in
Berkeley. The transmitter was set up in
the garage - near my radio shack.

Today, 199, WREAR's Warrior ampli-
fier is long gone, WHEAR himself is gone,
but the Techrad T-A50XM is still going
strong: in Nevada City.

The T-350XM was built in 1944/45 by
the Technical Radio Co. of San Francisco,
California, It's physical dimensions are:
60" high, 16" wide and 24"deep. Weight
is 690 Ibs. The power output is rated at
350 watts CW and 250 watts AM phone.
Actually, it is capable of 500 watts out-
put on CW and 350 watts output on
phone. The frequency range is from 2 to
20 Mos continuously. The T-350XM con-
sists of a power supply. modulator, rf
section with vio and antenna tuner.

The tube line-up is a 657 mo., 65K7
buffer, 65 xtal osc., two 807 buffer/ dou-
blers driving parallel B13's in CW or dlass
B modulated by a pair of 805 The
speech amplifier is separate in a receiver-
size cabinet.

Equipment of the size and shape of
the T-350XM was originally built by RCA
for the British Air Foroe during WW-IL
The narmowness came aboul because 3
or 4 of these transmitters had to sit side
by side within a trailer that served as a
base station for the British aircraft. The
trailers were moved from place to place
as airfields were captured during the
Afncan campaign. Several hundred of
the T-350XM's also were used in the Brit-
ish/ American campaigns in the Burma
theatre.

The original RCA design was rather
primitive in comparison to the later
Techrad design. ER. Johnson Co. also
made some of these transmitlers, but they
were a copy of the RCA design. Techrad
built 2,000 T-350XM unils during the war,
When peace was declared, an additional
300 units were disposs] of on the sur
plus market,

All power supply equipment and
transformers are of broadcast quality.
Construction through-out the transmit-
ter is truly superb; heavy duty, beauti-
fully designed and of high quality. The
final test for each unit was to load to
maximum input with all covers on and
let it run for 24 hours! Every set met these
standards because in desert environ-
ments, where the trailer was operated,
intenior temperatures might exceed 135
degree F.!

continwed on page 32



AM POWER ISSUE UPDATE:
AMERICAN RADIO RELAY LEAGUE
SUPPORTS AM POWER POSITION

by Dale Gagnon, KW11
9 Dean Ave.
Bow, NH 03304

Saturday evening January 20, | re-
ceived a call from Tom Frenaye, ARRL
New England Division Director, who
had just returned from the close of the
ARRL Board of Directors meeting.
Tom called to report the good news.
A motion to petition the FCC for re-
tention of present AM power privi-
leges was passed with a vote of 11 to
3, with one abstention. The motion
specified that a petition would be filed
with the FCC by the ARRL requesting
modification of Part 97313 (b) to in-
cdude a separate power measurement
for AM DSB. The petition will specity
a maximum unmodulated carmier out-
put power of 750 walls,

The previous Saturday, | was invited
by Tom to attend his Section Manager
stafl meeting, and to present a request
for ARRL action on the scheduled
power reduction. The presentation was
well received. Tom indicated he would
make a motion at the ARRL Board of
Directors meeting the following week
in favor of the AM position. He had
already corresponded with other di-
rectors on this topic and two of them
were ready to second his motion.

This is an ideal example of how the
League works to represent amateurs.
If AM operators had not written and
called their Section Managers and Di-
vision Directors the vote might have
been far different.

Many of us were very pessimistic
about League support. This gives us
something to think about and some-
thing to be thankful for.

The next action will come from Chris
Imlay, the ARRL's counsel in Wash-
ington, D.C. 1 contacted him shortly
after the ARRL Board's decision. He
was planning to submit a petition to
the FCC in several weeks time. | for-
warded him my correspondence on
the subject for reference. He seems
very enthusiastic about his task.

After the AREL submission to the
FOC we must wait for a response.
Hopefully, this will be an assigned
docket number and a Petition for Rule
Making Public Notice. A comment
period of 30 days follows this public
notice. The AM community must be
ready to demonstrate its vitality with
a significant number of supporting
commuents.

Many thanks to the American Ra-
dio Relay League and those Division
Directors who faithfully represented
the sentiments of concernad amateurs
in their geographies. Also thanks to
each petition signer, letter writer, and
phone caller who took this issue to
heart. Finally, thanks to AM Press Ex-
change publisher Don Chester and
Electric Radio publisher Barry Wise-
man for keeping the AM community
informed and positioned on this im-
portant subject.



ELECTRIC RADIO

IN
UNIFORM

by Walt Hutchens, KJ4KV
3123 N. Military Rd.
Arlington, VA 22207

The TBY

Recent columms have discussed rela-
tively complex radios. All were 'success-
ful’ and some were milestones, establish-
ing; new standands for effectiveness. This
time we'll go to the other extreme, and
study a set which is simpler than many
ham homebrew projects and which -
while clever and interesting — was handly
a pebble on the trail, let alone a mile-
stone.
Overview

The TBY is a seven lube fransceiver
desigzned in the late 30%. It is capable of
AM and MCW, and covers 28 to 80 Mcs
in four bands. By postwar standards it is
a primitive set. The transmitter is a
modulated oscillator — a pair of 958A
‘acorn’ tubes in push-pull giving aboul
1/2 watt of outpul. The reveiver consists
of a %59 detector followed by two stages
of audio. So far as | know, this is the first
US. military radio to be operable from a
man's back = not a small man, however,
since the radio (with battery, head-
phones, antenna, and mic) weighs almost
400 Hasl
History

The story of the TBY begins in 1936
with a Navy specification for a portable
transceiver for use by the Marines and
naval shore parties. Weshinghouse got a
contract to build a demonstration model
and 54 sets. The model was built using
G oplass tubes; when it was tested the
next year, the Mavy considered it too
large. The introduction of "acom’ tubes
(the 954 was announced in 1935), how-

ever, offered a solution and four models
of a smaller version were delivered 1o
the Naval Research Laboratory in the
Spring of 1938, In 1939, the Marine Corps
- now in charge of the procurement —
asked for delivery of the 54 sets, desig-
nated TBP. Before debivery further im-

ks were made (among these,
probably, was the adoption of the 958
and 959 125 volt filament acom tubes
announced in 1939) and the TBY nomen-
clature was assigned. In February 1940
the Navy ordered 474 TBY's from
Westinghouse, Later orders (615 TBY-1
in January 1941 followed shorlly by 2400
TBY-2, and s0 on) were subeontracted to
Colonial Radio.

Many improvements were made in
succeeding madels. Among, these were:
a stronger antenna mounting; on/off
switching of all sections of the battery
rather than just the filamenlts; an SO-239
connector to allow use of another an-
tenna; and elimination of the dial lamps
which were too weak to be much use
but allowed water into the set. The se-
ries ended with TBY-8, procured about
1944.

The TBY was the portable and shore-
based end of the Navy short range radio
communication system, Combatant and
other large ships had the TBS transmit-
ter and receiver covering 6l to 80 Mcs.
The TBS was the standard ‘maneuver-
ing’ raddio throughout the war and for 2
few years after, until the adoption of
UHF (225 to 400 Mcs) for thal function.
A third equipment, the MBF transoeiver
{also 60 to B0 Mcs), was procunad late in
the war for crall too small for the (sev-
eral hundred pound) TES installation and
for semi-portable applications.




' Ready to go' with the TBY. A clip on the microphone allows attaching it to your
pocket.

TBY-6 removed from the case. The black object on the top of the case is the key.

5 continued next page



Safety Waming

The TBY has one design feature which
you must consider il you plan to own or
restore one, On most models, all front
panel labels are done with radicactive
paint; likewise the lines on the nine
pointer knobs and the meler face and
pointer, This paint is "hot’ enough that
you must take a few precautions. No one
should be within a few feet of this radio
on a continuous basis. You can work on
it, test i, and show it to visitors, but don't
store or display it by your favorite chair
or under your bed.

Take great care o avoid swallowing
or breathing paint particles. Stay away
from sets with peeling paint on the panel.
If you clean the panel, wear rubber
gloves and clean only with cotton swabs
and paper towels, using only water; dis-
card used materials and gloves m:
enough to be detectable from a foot
away, but you must not get particles in
your mouth, lungs, etc.

Under no circumstances use abrasive
on or scrape any of the markings. Keep
this radio away from children. We are
talking CANCER here, so BE CAREFUL,
TBY Design

The sel is a cube, 8" x 100 x 7" inches
(H x W x 13) with a top which opens on
a hinge at the rear like a lunchbox. A
whip antenna about nine feet long in ten
sections mounts on the left side. The RF
circuits are in the top of the box and au-
dio and other components are on the
chassis. A five pin plug on the bottom of
the set connects (o a dry battery or other
power supply strapped underneath.

These mechanical details are so simi-
lar 1o the Army's BC-222/322 (of SCR-
194/195, an carly M5 design) that it s
apparent that Westinghouse was look-
ing at that radio, however the electronic
design is miles bevond the Army sets.

There ane separate bandswitches, tun-
ing dials, and antenna adjustments for
the transmitter and receiver. All cotls ane

in open turrets rotatied by the bandswitch
knobs; they are wound of enameled solid
silver wire held together with glued
strips of polystyrene. A panel meter cali-
brated only by a mark at the center is
used to load the transmiller and o set
the filament voltage on the AF and RF
tubes. Connectors for mic and

and a key are along the lower edge of
the panel.

Rated receiver sensitivity is five micro-
volts. On receive, the detector is coupled
to a type 3 triode driving a 1E7 dual
pentode with the sections in push-pull.
On transmit, the mic feeds the grids of
the 1E7 to plate modulate the 955'; the
3) is used as an oscillator when sending
MCW. A 5 Mcs crystal oscillator (another
type ) provides markers for calibration
of the transmitter and receiver,

While the concept is primitive, the
implementation is excellent. A push- pull
escillator is better behaved under modu-
lation than a single ended circuit; a push-
pull modulator gives good linearity with
less power consumption than a single
ended circuit. With an RF stage ahead of
the detector there's little radiation from
the receiver and the superregeneration
is smooth and problem free,

The tuning range of 28 to 80 Mes is
divided into 131 numbered channels,
each 400 kos wide, A spiral bound cali-
bration chart on the top of the set shows
dial settings for each channel; dials are
calibrated 0 - 12 on a flat dial (first lwo
digits) and 00 - 99 on a drum (second
twao digits). There are separate charts for
receiver and transmitter and the settings
for a channel sometimes differ consid-
erably — even to the point of being on
different bands!

The calibration chart also gives the
number of antenna sections to be used —
five to ten, depending on the channel
Calibration charts were individually pre
pared for each radio.



Getting the TBY to Work

My set came with a fairly complete set
of accessories, including the vibrator
supply. The price was about $50; prices
for TBY's range from $10 to perhaps $75
depending on accessories and condition.

In order to find out more about the
set, | put TBY-6, S/N 578, back in opera-
tion. 1 won't relate the details but after
several hours of work I tuned the set to
29 Mcs, attached the whip antenna, and
—an AM QSO came blasting out of the
phones! Somehow it is always a thrill
when this happens....

The receiver bandwidth is about 200
kes at 29 Mcs; about what you'd expect
for two tuned circuits and a superregen-
erative detector.

On 'transmit’ the dummy load says
over 1/2 watt on selected frequencies in
each band so there's no troubleshooting
to be done.

Stability is terrible, as you might ex-
pect for an oscillator coupled directly to
an antenna.

At 29 Mcs, handling the mic cord
changes the frequency by about 10 kes
and touching a control causes a shift of
up to 20 kcs. Touching the base of the
antenna changes the frequency by 25 ks,
at the center, 200 kcs, and at the tip, even
more.

The usual forty minute frequency sta-
bility test cycle was attempted but be-
cause of the effects listed above I could
not get meaningful data. During a one
minute transmission the transmitter drifts
down about 10 ks.

Conclusions

This radio is (and was even in 1940) a
living dinosaur - a refined example of
what life was like when radio was much
younger. But, however strange it seems
to us, a communication system based on
a transmitter which drifts or jumps 20
kes could be effective, given 400 ke chan-
nel spacing and a receiver bandwidth of
200 kes — and provided you have enough
megacycles of spectrum to provide the
required number of channels.

Rear view of the TBY-6 with the case removed. The superregenerative detector is in the
box at the left; the transmitter oscillator is the assembly at the right.

7
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Part of the design group on the 30L-1. Left to right; Gene Senti, Fred
Johnson and Les Arthur. The fourth person is unidentified.

A brief biography s of EW. Pappenfus:

In 1941 he started with Collins Radio as a test engineer. He worked his way
up through the ranks and when he left Collins in 1962 he held the title of Head
of Development, Department 'B". This department was involved with amateur
equipment , AM broadcast transmitters and SSB HF military equipment both
ground and airborne.

Since 1962 he's worked for Granger Associates (President of Engineering),
Hoffman Electronics (Head of High Frequency Development, Engineering Sec-
tion) and lastly as the President of the Vega Division of Cetec Corp.(They pio-
neered in the development of cordless studio microphones) where he is still a
part-time consultant.

At the age of 72 'Pappy' is still very busy; he is active in amateur radio,
continues to pursue his hobby of restoring Corvairs, and has a small ranch

where he grows grapefruit. He is also long time member of the ARRL and is a
fellow of the IEEE.



THE BIRTH OF SSB AT COLLINS

by EW. (Pappy) Pappenfus, K6l:Z
25841 E. Rosemary SL.
West Covina, CA 91791

Single sideband i a communications
technique that was developed in the
mind of a Bell Labs pioneer in 1915 but
it took a long time before it became com-
mercially usable. It was not until 1927
that the telephone company was able to
start trans-Atlantic radio telephone sere-
fce using, 558, This service was expanded
in the 1930's o cover most of the cvi-
lized world but there was not much other
uwse until after World War IL Central Elec-
tronics in Chicago started selling kits to
the hams in about 1950 using the phas-
ing method of single sideband genera-
tion. This requines accurate control of
phase shift in both the r-f and in the au-
dio paths to achieve good sideband sup-
pression. R-f phase shift is not hard to
control but a wide band accurate and
stable audio phase shifter is more of a
problem. In spite of the potential limita-
tions, the Central Electronics equipment
introduced many hams (o the new world
of 551,

To make S5B practical for wide appli-
cations [or the radio amateur, several
technical advances were necessary:

1) Improved frequency stability

2} Better sideband selection filters

3) Linear amplifiers with low extrane
ous signals

4) Receiver circuils with low cross-
modulation and large dynamic range

The carly telephone SSB systems used
a pilol carmier in the transmilter and an
automatic frequency control in the re-
ceiver. This resulted in greater receiver
complexity and put an undesired carmier
“whistle” on the air. Even though the pi-
lot carrier was reduced it still could re-
sult in undesired interference. To avoid
the pilot carrier, much better frequency
stabality was necded in both the trans-
mifter and the reveiver.

It was the firm belicf, among us in the
Collins engincering department that the
sucoessful adaptation of S5B 10 ham use
was o make the system as stable and
foal proof as AM. This, we fell, meant
using the filter method of stripping off

If one uses SSB to reduce the band oc-
cupancy it does not make sense to build
an amplifier that produces unwanted
modulation products that splatter over a
large part of the band. Low amplifier
intermodulation distortion is also a must
in linear amplifiers,

On the receiving end, the spectrum-
saving advantages of S5B will not be re-
alized if the recetver cannot nestle up to
a strong adpcent channel signal without
difficulty. Receiver circuits having the
capability of handling very strong sig-
nals while copying o weak signal were
needed. Also the receiver could not pro-
duce internal signals due to the fre
quency generating scheme or by interac-
tiom af in band and oul of band signaks if
the full advantage of 5518 was to be real-
1zed.

How do you get 1o these now levels of
technical achievement?

Art Collins in late 1952 walked into
my engineering department at the Collins
Radio Third Strect Building and pointed
al my best enginecer and technicians and
said, "Next Monday | want these people
and supporting test equipment in the
Butler Building nest 1o the main plant to
start a crash development program for
single sideband circuits”™. 1 swallowed
hard thinking of the commercial and
military propscts that were affected and
said."Ves Boss™. At the time it seemed
like a real problem for existing projects
but in retrospect, it was a brilliant deci-
sion with almoest perfect timing

conlinued next page



55B at Collins from previous page

The frequency stability problem had
been solved by the permeability tuned
oscillator developed by Ted Hunter for
equipment. This oscillator used tempera-
ture compensation and a variable pitch
coil with an accurate lead screw driving
a powdered iron core for linear tuning
with excellent accuracy. In adddition, the
double conversion scheme with a low
frequency variable oscillator and high
frequency crystals for each ham band
gave nearly the stability of a crystal con-
trolled rig with the tuning ease of a VFO
system. Thus the technigques were in
hand for sufficient frequency stability to
permil tuneable SS5B transmitlers and
receivers without the need for a pilot car-
rier in the transmitter and automatic fre-
gquency control in the receiver, It was
natural for the crash 558 development
project to use the proven fregquency
scheme of a low frequency VFO and
double frequency conversion with a high
frequency crystal oscillator in the proto-
type equipment that came out of the But-

Experiments were conducted using
automatic frequency control of variable
frequency oscillators using frequency
counters bul the counting circuits avail-
able at the time used vacuum tubes, the
counters were lirge and burnied up lots
of power. This meant that they were not
practical for amaleur equipment. Now
all of the current ham equipment uses
voltage controlled oscillators and fre-
quency counting to get stable transmat-
ters and receivers. All of this was anhic-
pated in the work done at Collins in the
carly 195(Fs,

The frequency control system devel-
aped in the Butler Building was called a
Stabilized Master Oscillator or SMO. In
this system, a spectrum of, say, one khz,
signals were generated and a vanable
frequency oscillator was locked to this

by using automatic frequency control
driving a motor control frequency cor-

rection circuit. In this way the variable
frequency oscillator was made as stable
as the frequency standand generating the
one khz spectrum. This scheme was used
in a number of military applications bul,
as said before, it did not get into ama-
leur gear,

Very sharp filters were needed to pass
300 He in the desired sideband and re-
ject 300 Hz in the undesired sideband. It
is nice to get some attenuation of the car-
rier also to reduce the balance require-
ments in the balanced modulator of the
transmitter. One would like to get,
maybe, 20 dB reduction of the carrier and
50 to 60 dB of the unwanted sideband
from the filter. Crystal fillers were very
expensive at the time and were not gen-
erally available. Coil and capacitor fil-
ters just could not provide the selectivity
curve needed except at very low fre-
quency., However Collins had developed
the mechanical filters which solved the
problem of sideband selection. This so-
lution was used in the first prototype 558
equipment and subsequent disigns.

In S5B generation, the signal is pro-
duced in a balanced modulator, where
the carrier is balanced out. Then the sig-
nal is filtered where the desired sideband
is selected. The resulting S5B signal is al
a very low level and must be amplified
tor the pequired output power level. For
up to few watts of power it is nol diffi-
cult to reproduce the signal without dis-
tortion products but at 100 to 1000 waits
amnd above, the intermodulation products
are a problem. Just as in audio high-fi-
delity, the presence of distortion prod-
ucts not in the original signal are very
annoving. The problem was solved by
Warren Bruene in the S5B task force by
the same solution used in audio - in-
verse feedback. At r-f the problem is
much more difficull because the stray
circuit inductance and lead lengths enter
into the phase shift. It is hard to cover 2
to 30 Mhz without instability but the
problem was sobved and intermodulation



products were held 1o at least minus 30
dB. As | slated earlier, some of the ad-
vantage of the spectrum savings of 558
are lost if the amplifier chain in the trans-
mitter does nol keep the distortion prod-
ucts to a low level. Every ham knows of
the annoyance of sideband splatter from
an adjacent or nearby SO,

Receivers are, in many ways, harder
to design than transmitters. This is be-
aause of the large dynamic range of sig-
nals handled in the receiver from antenna
o detector. From 0.1 microvolt to 1 volt
is 126 dB. That is a horrible range of lev-
els to put into one box. At the same time
there could be one volt or more interfer-
ing signals present on the antenna input
terminals. All of these conditions must
be handled if a successful receiver is to
be designed. Again, if the full spectrum
saving advantages of S5B are to be real-
ized, the receiver must be able to select
the desired signal in the presence of large
undesired signals and nol produce spu-
rious signals in the process, Careful at-
tention to stage gains, frequency conver-
gion schemes, automatic gain control and
many other factors investigated by the
design group led to excellent receivers.
The mechanical filber was used Lo get the
receiver seleclivity needed and served as
an excellent component as it did in the
transmitter, The crash projpect made a
breadboard S5B receiver by taking the
75A-2 and adding an outboard Interme-
diate Frequency amplifier, a product de-
tector arl a carrier BRO. This eventually
became the 75A-4. Several other circunits
were developed at that time. These in-
duded Automatic Load Control (ALC)
for preventing overdrive in transmitters,
and dual time-constant Automatic Gain
Control (AGC) for receivers. A good
AGC is harder to design for S5B because
there is no constant carrier to set the re-
ceiver gain but the new circuit design
worked very well in SSB receivers. It
turned out that the recetver and trans-
mitter both used the same frequency
scheme so0 it was natural to combine

11

transmitter and receiver (a transceiver)
where desired,

This combined function was embod-
ied in the design of the KWM-1. The con-
clusion of the Butler Building investiga-
tion of SSB was the construction of a few
rack mounted SSB stations that included
a receiver, an exciter and a 500 watt lin-
ear amplifier. These units were loaned
to amateurs who worked in Collins En-
gineering and the group incduding Art
Collins and myself. This caused me to
return to ham radio after a long period
of non-operation. There were few stations
to talk to at the time but the experience,
especially in DX contacts was enough to
get me enthusiastically back into the ac-
tive pursuit of amateur radio.

After the crash design program was
finished, the technical stafi returned to
my engineering group for the develop-
ment of amateur, commercial and mili-
tary S5B equipment. The first amateur
receiver spaxcifically designed for side-
band use was the 75A-4. At about the
samie time, the KWS-1 was designed and
produced. These products were followed
by the KWM-1 transoeiver and the KWM-
2. The M15-1, one KW linear amplifier was
added soon thereatter. Art Colling took
a preat interest in the design of ham
equipment at that time, For example, he
insisted on the leather grain look on front
panels that he found on quality 35 mm
cameras. That is how the panels got
"goose bumps',

General LeMay and General Griswold
(commander and vice-commander re-
spectively of the Strategic Air Command)
were amateur radio operators who saw
the improved communications potential
of SSB. They took SAC into 55B very
carly and installed Collins SSB at SAC
bases around the world and in the
bomber fleet. This was at the height of
the Cold War and it was essential that
the command headquarters at Omaha
could contact any base or bomber in the
air al ail tirmes

continued on page 31



A KILOWATT CLASS RF DECK

by Bill Kleronomos, KDOHG
POB 1456
Lyons, CO 80540

For the past several months P've been
enjpying the benefits of running the le-
gal power limil on AM with the ampli-
fier described in this article. Having been
a ham for ‘only’ the last 25 years, | was
unaware of many of the tricks required
in the design of a stable, efficient, grid
driven Class C RF deck - | had built many
grounded grid S5B lincars in the past, so
Fam no stranger o RF amplifier design,
but this project was something else. |
decided to write this story mostly for the
benefil of other ‘short-timers” to the world
of ‘non-lincar’ plate modulated amplifi-
ers. [If ever there was a project that fits
the term ‘reinventing the wheel' this was
it!

This amplifier was bullt around a 304-
TL low mu triode, but | want to empha-
sizet that there are many suitable choices
in tubes: availability is the key factor.
There is also no reason why twa or three
parallelled tubes cannot be used instead
of one large one, Suitable alternative tube
types to run o KW with include the 833
A, 849, BUb, A50-TH; or parallelled 810',
BOOU, 100-TH/TL, 805, 250-TH ete. Note
that these are all low to medium mu tri-
odes, Some may be hard to find, all are
horribly expensive if purchased new
from some sources, but many of these
types are easily available as broadcast
station pulls, or new surplus at reason-
able prices from many sources. The
newer generation tniodes such as the 3-
500Z or 3-1000Z might also be usable,
but they are designed for grounded grid
linear service, and their high mu mught
make for nstability in a gri<d driven ar-
cuit. Bul, bev, being ingenious hams we
can handle it, right? In any case go for
SO b 400 wealts as an absalube minimuom
plate raling,

Note that 1 haven't mentioned tetrodes
at all so far. There is no reason why you
can’l use a letrode such as one of the
famous Eimac 4-65 through 4-1000 se-
ries and benefit from reduced drive re-
quirements, but a plate modulated tet-
rode amplifier requires somewhat differ-
ent design features, and 11 cover them
in a future ER article. In fact, my RF deck
was onginally designed around a pair of
L L
Why Class C?

We use class C operation in plate
modulated RF amplifiers for two reasons,
First, a class C amplifier is generally lin-
ear with respect to the plate voltage ap-
plied. If you double the plate voltage (at
100% madulation), you double the plate
current (see Ohms law for details), and
with double the plate voltage and double
the plate current, the output (or input) is
four times that at no modulation, That's
how a 1| KW DC input transmitter of the
AM variety has 4 x 1KW, or 4 KW PEP
input,

The second reason for class C opera-
tion is the excellent efficiency. Coming
from a world of linear amplifiers for S58,
[ am constantly astounded at the 804+%
efficiency this amplifier has as compared
to the usual 50 to 60% a linear amplifier
exhibits. And, there are tricks to further
increase efficiency 1o beyond %0%. Such
tricks involve the use of extreme amounts
of bias and drive, but doing so0 also
makes an excellent TVI generator. Let's
be happy with B0%, and keep the neigh-
bors happy, too. This RF deck 5 well
shielded, 1 use a low pass filter, and 1
only see the slightest berringbone on
channel two. This high efficency also
means that a tube impossible to consader
for use a KW class SSB linear will work
fine in class C operation. The plate dissi-

- pation will be much lower

continued on page 14



Underside of the RF deck. showing grid coil turret.
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RF Deck from page 12

This might be a good time to consider
the question - just exactly why is class C
operation so darn efficient? The answer
is quite easy, and one doesn't need to
gel into esoterica such as operating
angles - just yet.

Let's borrow an analogy from the
how a cass C amplifier works. A vac-
uum tube can be viewed as nothing more
than a switch. When the grid is biased
positive, it is switched on; current flows
from plate to cathode, and when the grid
is biased sufficdently negative, the tube
is swiltched off; no current fllows from
plate to cathode. Now, remember that a
dass C amplifier is always biased off with
lots of grid bias, and it is always driven
hard, with lots of drive.

OK - what's the tube dissipating when
it’s biased off? Nothing, Say, with 2,000
plate volts, and the plate current is zero,
using P=IxE, P=Ox2000, or © walis.
What's the tube dissipating when it’s
driven hard to an 'on’ state with full cur-
rent flow from plate to cathode? Again,
very little, There is little resistance to cur-
rent flow in the tube.

Let's loak at it another way, If the tube
is opernted in o mode as a switch, then it
operates in the same manner as a wall
switch that operates a light bulb, Whether
" this wall switch is on or off, it dissipates
no power, (il does, you're in trouble...)

This is why a class C amplifier is so
darn efficient. The tube is biased way
beyond cut-off - it's off. When it's driven
hard with an RF sine wave, the positive
peaks of the sine wave drive the tube
into an almost instantaneous hard ‘on®
state for part of the RF cycle. For the rest
of the RF cvde the tube is biased off.
The tube, being either on or off during
the RF cycle dissipates little heat. Note
the ‘on’ time is only a fraction of the 360
degree RF cycle. That's what “angle of
operation” means

By comparnison, in a lincar amplifier,
the tube is always buased on - a little -
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idle current flows in class A, AB or B.
The tube does not operate as a switch, as
in the above case. Instead, it operates as
a big variable resistor so that the plate
current is an accurate reproduction of the
grid drive. Resistors get hot when you
put them across a 2,000 voll plate sup-
ply! You don’t ever want a tube in a lin-
ear 1o be saturated on - doing so causes
flat-topping and splatter. The tube in a
linear is constantly operating, in an area
neither fully on or off, and as a result,
dissipates lots of heat.

Let's get back to our class C amplifier.
If the tube is either ‘on’ or ‘off, what
would you expect the output waveform
to Jook like? Yes, it will resemble a nar-
row square wave. You digital guys out
there know a square wave s loaded with
odd order harmonics of the fundamen-
tal. That's why class C amplifiers can be
horrible TVI generators. This is where
some judgement comes in. The harder
you drive a class C amplifier, the harder
you turn it ‘on’, and the more efficient it
becomes, This, however, causes the out-
put wave form to get more ' square’, with
imcreased harmonic output. A real good
way to keep the harmonics down in a
class C amplifier is to use a higher Q
plate tank than you would with o linear.
The higher Q provides a better " flywheel’
effect to smooth out the output RF wave-
form at the antenna jack and keep vou
from operating on 3485 Khe times 3, or
5, 0r 7, or U...get the picture? Keep the Q
around 15 or even 20 and use low loss
tank circuil components,

As far as the tube operating conditions
go, such as plate voltage, bias, and drive,
follow the recommendations for class C
phone operation as listed in the tube data
sheets or handbook. It's hard to go wrong
doing this. Also note - class C phone gen-
erally requines more grid drive than class
C CW. There is a reason for this.

Remember that at the crest of the
modulation cycle, assuming 1000 (plate)
modulation, the plate voltage is doubled,



doubling the plate current and thereby
quadrupling the power output of your
amplifier. Well, this is only true IF there
is adequate grid drive. The tube requires
good drive at the crest of the modula-
tion cycle - insufficient drive will cause
the imability to achieve 1005 modulation,
no matter how much modulator power
you have.

A clever way to make sure that you
have enough grid drive at the modula-
tion crest, if you have a marginal situ-
ation, is to put some plate modulation
on the driver also, so that it's output
peaks in the proper phase when the fi-
nal needs it. 1 am modulating my
Johnson Ranger | RF exciter some 30%
or 0 by means of a small external modu-
lation transformer. But get the phase
right if you do this by reversing the con-
nection lo the transformer primary or
secondary as requined by waltching the
rig’s output on a scope. The wrong phase
will make your modulation look really
awful on a scope.

Building the RF Deck - The Nuls and
Bolts of It

The amplifier Il be describing is a con-
ventional, grid driven, grounded cath-
ode affair. Grid neutralization is used,
The chassis 1 budlt my amplifier from was
originally part of an RF deck from a VHF

s paging transmitter that was tossed off
the roof of a ten story building because
the janitor got tired of it being in his
way.... Of all the remaining pieces, the
RF deck chassis was the only salvage-
able thing left. The entire RF deck is com-
pact in size for it's power capability meas-
uring just 14 H x 19" W x 9 D. While
the spec sheets on the 304-TL state that
the tube is cooled sinctly by convection
and radiation, | have added two muffin
fans to blow air acruss the tube and it's
socket. Don, K4KYV, has advised me that
running the XM without forced air cool-
ing will lead to premature failure of the
filament structure and it’s seals. In any
case, a muffin fan is cheap insurance for

those expensive tubes that run with
bright orange anodes. Into a dummy
load, | am able to obtain over 1| KW of
carrier output at 2300 plate volts with-
out exceeding the tube's dissipation rat-
ings. Efficiency has been measured at
something over 80% with the use of a
Bird wattmeter

The amplifier has been designed to
operate on 160 through 20 meters, and
appears to be unconditionally stable and
free of oscillations. A switch has been
included in the grid bias cirouit to allow
a bias change for linear operation when
S5B is used

There is nothing radical or unusual
about the construction itself. Let’s go over
the design of this unit.

Input and Bias Circuil

1 ended up spending far more lime
than expected in the design of a compact
bandswitching grid coil and turret assem-
bly. After melting some prototype coils
wound on polystyrene tubing, | obtained
some 3/4" diameter teflon rod from a
plastics supply house and wound the
coils on that. These coils do get hot, and
besides the teflon forms, insulation be-
tween the coil and input link winding
was 3M pglass cloth tape. The coils need
to have a high L and C ratio lor best
operalion, | found, I you have the room,
1 recommend the use of larger air wound
grid coils.

As previously mentioned, the bias cir-
cuit is designed for dual mode opera-
tion, class B or class C,

The bias supply voltage is set to about
200 volts, which is the proper value for
class B operation of the 304-TL, This
holds the plate current under no drive
conditions to about 50 mA in both dasses
of operation. In class C operation, adidi-
tional operating bias is provided by a 2
K resastor switched into the grid circuit.

The grid bias regulator is rather
unique. | was faoed with the problem of
keeping the fived bias voltage stable,
even with more than 50 mA of grid

contineed net page



RF Deck from previous page
current flowing into it from the tube. VR
tubes were considered, but the amount
of grid current used was far more than
they could sink to ground, and the voli-
age isn't adjustable, anyway. The bias
regulator circuit 1 ended up using is an
tion of a circuit found in pre-war
editions of the Editor's and Engineers
Radio Handbook. A triode connected
6805 power pentode is used as a shunt
regulator. Abmost any tubs with a plate
current and dissipation rating adequate
for the job can be used. To calculate the
tube size you need, multiply the bias
voltage used by the PA tube’s grid cur-
rent. In this case, 200 V. times 05 A, or
10 walts plate dissipation is requined.
Suitable tube types to consider besides
the 6BO5 are the common audio output
tubes such as triode connected 6AQS,
6Y6, 6K6, vtc. Of course, a larger triode
could be used such as a 2A3, 6N7 (with
sections parallelled), or 6A3. This regu-
lator works extremely well, holding the
bias voltage it's set to within 20 volts
from 0 to 100 mA of grid current.

In any event, regardless of if you plan
to use your RF deck as a linear or not,
set the fixed bias voltage to about the
cut-off value for the tubeds) you use, and
obtain the proper operating bias with the
addition of the appropriate resistance in
the grid cireuit, Use Ohm's law to caleu-
late the proper value, The way to do it
is: R (grid resistor) = the required grid
bias for class C phone operation - your
fixed bias voltage; this divided by the
grid current from the lube's specifica-
tions, Example: in this amplifier the fixed
bias is 200, the desined operating bias is
=300, and the grid current with the proper
dnive isapproximately 50 mA. So we get
R = 300 minus 200 divided by 50, or 100
divided by 05, or 100 divided by 05, or
2 K. Power dissapated is given by P =
2R, or 5 walts.

Neutralizing Circuit

Neutralizing is accomplished by feed-

ing some of the KF present in the final

plate circuit to the bottom end of the grd 16

coils. This is referred 1o as grid neutrali-
zation, and is the only kind usable on a
multi-hand final with a single ended pi
network outpul. For several esoteric rea-
sons, grid neutralization is not perfect
from band to barnd. Neutralization ad-
justmen! procedures are given in any
older ARRL Handbook, and | won't re-
peat them here. | marked the proper set-
tings, of the neutralizing capacitor on
each band, then set the capacitor at the
nominal, or "average’ setting found. This
worked out fine; as | mentioned, the
amplifier shows no signs of instability
under any condition on any band. To
build additional stability in, | added R1
and R2, which provide some resistive
loading and further stabalization of the
grid circuit, but they are optional. Due
to the high RF voltages on the grid ar-
cuit, make sure R1 and B2 are TWO watt
carbon resistors in series. A single resis-
tor will not withstand the high voltage,
it will eventually fail. (Take my word for
itf)

Take note of where the neutralizing
capacitor is connected in the plate circuit
- it's on the cold (for DC) side of the DC
blocking capacitor. Most designs I've seen
connect this capacitor directly to the
tube's plate, and there 15 no reason to do
this as it puts high vollage DC on the
capacitor, thereby increasing the required
plate spacing. Connecting the capacitor
to the 'cold’ side of the plate blocking ca-
pacitor makes more sense, and makes it
easier to find a suitable neutralizing ca-
pacitor, an item that's not often found in
everyone's junk box anymore. Plate spac-
ing of this unit should be at least the
same as that of the final tuning capaci-
tor.

To aid in achieving a stable circuit,
parasitic suppressors Z1 and Z2 have
been included. Without them the ampli-
fier had a nasty oscillation in the 40 Mhz
region. Don't leave them out. Z2 is made
from a large 'Globar' nesistor, which s
another item not commonly available.
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An acceplable substitute would be a
10 watt Corning Glass non-inductive re-
sistor, or four parallelled 2 watt 200 obun
carbon resistors. | the resistors tend 1o
overheal in operation, reduce the paral-
lelled inductance. If osdiillations ocour,
increase the amount of inductance. This
test should be done on the highest fre
mthnmplsﬁﬂmdﬁgmd for (20

Fiﬂ Tﬂk Clircuit

On paper, at least, the plate circuit re
sembles a conventional Pi-Network, but
it includes fewer of the king-sized com-
ponents commonly used in an amplifier
of this power level, thus contributing to
the small overall size. The two key com-
ponents are the compact tank coil, and
the three deck PA bandswitch, which al-
lows the switching in of fixed padder
capacitors for tuning and loading, This
allows the use of physically smaller plate
tuning and loading variable capacitors,

The tank coil is highly compact, meas-
uring just over 5° long by 1 3/4" diame-
ter, a size often associated with trans-
mitters in the 100 watt class. [t's compact
size i= due to extremely Jow loss mate-
rial used in it's construction. The wire
used s #16 silver plated copper, teflon
insulated, and the coil form is made from
a length of fiberglass pipe. Oboy. you
say, where can | get this material? The
wire is available from a couple of adver-
tisers in ham magazine classified sec-
tons. The fiberglass pipe used was cut
out of the housing of a Phelps - Dodge
Stationmaster VHF antenna which was
burned out from a lightning strike and
retired. Almost any commercial two-way
radio shop will have a few such anten-
nas lying around to be had for the ask-
ingg, Fiberglass pipe is also available from
plumbing supply firms, although il
comes in 20 lengths. Other low loss coil
forms can be considered, such as those
made from ceramic or mycalex. Other
low loss coil forms can be considensd,
such as those made from ceramic or
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mycalex. Although this inductor doesn’t
get very warm in operation, don't use
any thermoplastic or a lossy bakelite.
Also, avoid the use of magnetic hard-
ware in the form. | found a plated steel
screw getfing almost smoking hot m a
prototype inductor. Also, don't use regu-
lar wine!

The bandswitch newxds to be able o
used was made by Radio Switch Corp.
and is rated at 12 KV flashover. It is ap-
prosamately a $60 item if purchased new
from Radiokit, but I oblained one at a
hamfest for $1. This is one item best
found by cultivating friends with well
stocked junk boxes! There have been
some scrapped military units appearing
from time to time wilth such a switch in
them - knowing the military, they are
probably from 50 watt transmitlers....

As with any project like this, compo-
nent substitulions can be made depend-
ing; om what components can be begged
or stolen by the builder. There is, for ex-
ample, no reason why the B & W kilo-
walt sized pi-network inductor can’t be
used if you have one and size sn't a
problem. Vacuum variable capacitors
would be a nice touch, if you have them

| have been extremely satisfied with
the performance of my transmitter. Used
with the modulator shown in ER#3, this
transmitter has performed without a
hitch, providing many hours of reliable
service. It s a greal fecling to be able 1o
light up a full KW and know that noth-
ing is being stressed oul, including the
operator,

The complete parts lsh and figures 1
(the schematic) and figure 2 (the plate
tank coil) are on the following two pages.



Parts List - KDOHG RF Deck

C1-C3 470 pf mica compression trimmer (Radio Shack)

C4 1500 pf mica

C5-C6 120 pf 1000 volt mica

C7 dual section 100 pf variable, 1500 volt spacing

CB-C9 500 pf 7.5 KV Centralab ceramic (RadioKit)

C10 15 pf 10 KV neutralizing variable (from BC-610 or homemade)
C11 150 pf 7.5 KV air variable

C12 (160 meter loading padder) 1500 pf 2 KV "FIL" mica

C13 (80 meter loading padder) 500 pf 2 KV "FIL" mica

C14 (40 meter loading padder) 200 pf 2 KV "FIL" mica

C15 600 pf 1500 volt air variable

C16 - C17 10 uf 500 volt electrolytic

C18 100 pf 5 KV Centralab transmitting ceramic (Fair Radio or RadioKit)
C19 200 pf 15 KV Centralab transmitting ceramic (RadioKit)

C20 500 pf 20 KV TV doorknob type ceramic

C21 .001 uf 6 KV ceramic feedthrough

AllLO0T and .01 shown are 1 KV or better mica or ceramic types

R1-R2 100 K 2 watt carbon composition
R3 7500 ohm 10 watt wirewound

R4 100 K 5 watt wirewound

R5 10 K 1/2 walt

R6 22 K 1/2 watt

R7 2to 5 K 20 watt wirewound

L1 (20 meter link) 2 turns #18 enamel wound over center of L8

L2 (40 meter link) 3 " L7
L3 (80 meter link) 5 a L6
L4 (160 meter link) 6 i L5

L5 (160 meter grid coil) 11/8" long winding of #28 enamel closewound on 3/4" teflon rod
L6 (80 meter grid coil) 1 1/8" long winding of #26 enamel closewound on 3/4"
teflon rod

L7 (40 meter grid coil) 1 1/8" long winding of #22 enamel closewound on 3/4"
teflon rod

L8 (20 meter grid coil) 7/8" long winding of #22 enamel, 19 turns spacewound
L9 National R-175 RF choke (other usable types from RadioKit)

L10 (20 meter plate coil) 9 turns 1/8" dia. copper tubing, 11/2"dia., 2 1/4"long
L11 (40 - 160 plate coil), see figure 2

L12-L13 2.5 MH 100 MA RF choke

L14 15 Henry 50 mA choke

S1 3 pole 4 position ceramic rotary switch
52 3 pole 6 position ceramic rotary switch, Radio Switch Corp., model 85 (12 KV flashover)
S3 SPST toggle switch

71 (grid parasitic suppressor) 2 turns #22 wound over length of a 50 ohm 1 watt carbon resistor
72 (plate parasitic suppressor) 3 turns #14,3/4" dia., 1 /2" long over 50 ohm 10 watt "Globar" non-

inductive resistor

T1 500 VCT 50 mA, 6.3 volt 1 amp
T2 to suit tube used

18



BF L

C.—*AﬁLfIA

- Sie
b e 70

Soni
&—H"-
BT
ax = 0
N T =
) [’/0 \ ( & “lkRen
€3 6wy eBps ‘f ik o .:AD':_
= ”_‘J—‘— :.I:-.:Il Cry
L[k
:—I\;iC\)
Figure 1
22T BT 8T,
L
THREAD Y i 3 " Sy ylis
SPADE Lve ’.{_'IE | /, 3 £
Fﬂr{ MTG . i Il'i l f[ | { J/’ .:
o LN | l 11 £

[ P -***I**‘!**BN lo—-—sl-——a/g —a-lm.\

A %" G 7

ALc wivhiues pre Bk suver TLAT L
TeEFLo WIRE CronesPActp

Figure 2 Plate Tank Coil
19

Lo

2E

L our

._f\f'T\I-ﬁI J‘v‘\(\ —— _

S.‘ut.

o

S oL
LuGgs



A MODULATION MONITOR FOR YOUR AM TRANSMITTER

by Bob Dennison, WIHBE
82 Virginia Ave.
Westmont, Nj 08108

For maximum effectivencss of an AM
phone transmilter, it is desirable to keep
the average modulation as high as possible
withoul exceeding 100% modulation on
repative peaks. Megative modulation in
excess of 1007 (50 called overmodulation)
is prohibited by law since itresuits in ex-
cewive bandwidth which causes “splatter’
on adjacent channels, It also produces au-
div distortion and may even damage the
modulation transformer,  Thus a modula-
tion momitor is an cssential accessory Tor
every AM trarsmitler.

An dementary modulation momtor =
shown in Fgure 1. The tuned ool s
coupled to the iransmitier’s final tank by a
link. The mwdulated carner is demodu-
lated by dioades 121, The couping or tumng
i aajusied to produce hall-scale deflection
of M1, which shoula remain constant dur-
ing modubstion. A change in reading of
M1 during modulation is called ‘carrier
shift” and indhicaes distortion of the modo-
lation envetope. The deiecied audio s
passed through transformer T1 to be rects-
fiexd and applied 1o M2 which is calibrated
in percent modulation.

This simple monitor has serious shorl
comings due to the characteristion of the
meter al M2 Moters are made with vari-
ous degrees of damping-low, medium and
high. 1f low damping is used, the meter
pointer atiempis to follow the rapidly
changing modulabon envelope. The result-
ing wild gyrabons of the pointer produce
fatigue in the operator who has to observe
it any length of time: 1 & meter with more
damping is s, it will not deflect sutfi-
ciently when very narrow audio peaks oc-
cur. Simikarly, the inertia of the movement
keeps it from fully responding to impulses
of short duration, Thus the transe itter may
be badly overmodulated even though the
meter indicanes a safe level

One solution o s problem & o em-
ploy & fast attack - Siow decay detector simi-
lar to Ehose used nomodern AGE circuils.
The aodio rectitier (V1-B in Figure 2) has

short time constant (less than 10ms) when
charging C4. Thus C4 charges quickly 1o
nearly the peak of the audio modulation
and holds this charge long enough for the
meter to deflect 1o the proper reading,
Condenser Cd discharges into a very high
resistance (44 megohms) so the meter re-
turn s greatly slowed down thus prevent-
ing the undesired raped pointer fluctua-
tions. The hime constants chosen hore wisrk
with a Radho Shack 0-1 mA meter and will
probably be suitable for most general pur-
o mcters,

The voltage across C4 is applied to a
simple vacuum-tube vollmeter using a
single 6C4 tube.  Hesistor RI2 is adjusted
unlil the corrent in M2 s 2ero when the
carner is unmodulated. Since V2 oporates
on the curved portion of its Eg-Ip charac-
tetishic, the meter scale is not linear. Table
1 can be used (o make a percent modula-
tiom scale for M2,

Commercial moduolation monitors cm-
ploy a switch to simultaneously reverse the
connections to the RF diode, VI-A, and the
crrier meter, M1, This allows the modu-
Lation monitor o read cither the positive
or negative peaks of the modulation enve-
lope. This monitor reads the negative peals
for peasons exprlai later,
CONSTRUCTION HINTS:  The cxperi-
enced buailder will have no difficulty in
deciding how to package the modulation
monitor and incorporate it into his AM
transmitter. On the other hand, there are
many fellows who began their operations
with commercial sideband gear and then
discoverd the joy of real ham radio - AM
operation with ther own homemade equip-
ment! Thus a few suggestions on consirc-
tiom, layout and parls procurcment may (0
helpful

The modulation monitor could be built
on an aluminum chassis with a panel of
aluminum o masonite 0 support the me-
ters and controls. Mine was built on an
aluminum paned which also supports the
dial and tuned curcmt of the VRO of my
160 meter AM rig - see Figure 3. The ZERO
anid CALIE pots do not havee knobs, instead
e shatts are hacksawed off o o length of
144 inch and shotted toa depth of 1/8 inch,

continued on page 22
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Table 1. Data for converting scale ol M2
in Fig. 2 from mA to % IMOD.
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0 0
.03 10
.08 20
.14 30
2 4o
-30 50
b0 60
A8 70
. H 80
G 90
.72 100

.72 to 100 color red

RF S . Vi= €nLS e
FC1
I;JrUf s lﬂ(mfut} W'ﬂ\ 18 mH ::i-‘ canig. YI-B e
arFe ALIS.
1 R T‘nll—{ —
l:'s, I II'FU
SET rsn mn e mmf
CARRIER = =

Ml T Ris Ry
a1 mA ) joe Kk
Ml S'lunrflf lilf Bis +

indiealey 15 mA
@ cenfev-scale. = g2

[

CHARIER LEVEL PHenES ‘I:QLUM.— 1 oK 150K
2 ST 18K LM

¥ TERQ

Rl‘.l -ﬂﬂ

rm;cor
‘ »ml N, e
Riy
TR uo....{/mv er
nv fw
€0 e —e = ie. 2. Improved “ofulation vonitor.

* 3 Te Heatrrs
6.
E i fALs ] €cy

Lee ffr t -

21



The cartier kevel meter was found at a flea
market and requires about 200 UA for full
scale deflection. It nevded a shunt of 75
ohms to convert it to ImA full scale. The
rear view of the monitor is shown in Fig-
ure 4. The 7-pin tube sockets are mounted
on L-shaped aluminum brackets, the feet
of which are slotted to fit under potenti-
ometers R12 and R2, which hold them
tightly to the panel. Small parts are sup-
ported by tie points (Radio Shack 274-686).
These can be modified as required by clip-
ping off lugs not needed,  The RF input
jack, J1, can be a phone jack in a low power
rig or an S0-239 coax socket if high power
is involved. If it is mounted more than a
few inches from switch SW-1, use coax to
connect them.

The power transformer, T1, is a Stancor
PS-8415. A new one may be hard to find
s0 Lake one out of an old, discarded Heath
RF Generator. These can often be
picked up real cheap at a hamfest or flea
markel. When solderning diode D1, protect
it from the heat of the soldering iron by
using necdle-nose pliors as a heat-sink.
Whin the pliers grip the lead, where it en-
ters the body of the disde, they conduct
damaging heat away from the silicon ele-
ment. Be sure to install the diode with the
correct polarity - the end marked with a
band is the cathode.

The cylindrical shicld at the center of the
7-pin tube socket for V1 is grounded but
the shield at V2 is used as a convenient te
point for K7, R9 and the wire that runs lo
Pin 1 of V1.

SET-UP AND CALIBRATION: Couple
the monitor's RF input to the output of the
transmitter in an approprate manner de-
pending on the design of the transmitier
and its power level and choose a suitable
value for R1 so that when R2 is at approxi-
mately 70% full on, M1 reads center-scale.
The unmodulated carrier voltage at pin 2
or VI-A will be about 80 volts peak-to-peak.
With my 35 walt transmitter, R1 s not re-

Connect an audio oscillator to the input
of the speech amplifier and set it to 400
He Using an oscilloscope, preferably con-
nected to display a traperoidal pattern, ad-
just the modulation level to 100% or the
maximum undistorted level attainable,
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Make sure M1 is still at center-scale and
then adjust the CALIB pot Re so that M2
reads the proper level of modulation.

A headphone jack is provided to permit
checking audio quality and hum. Switch
51 s provided to tum off the KF inpul
when the transmitter 15 bemng, retuned.
EXTENDED POSITIVE PEAK MODU-
LATION: The waveforms of certain male
voices are non-symmetrical about the AC
axis, It is possible to take advantage of
this by polarizing your modulation voli-
age such that the larger audio alternations
cause upward or positive modulation.
Thus when the negative excursions reach
100% modulation (carrier level reduced to
zevo), the positive excursions will exceed
twice carmier level and yet produce no splat-
ter or distortion. In my transmitter, | use a
DPDT switch to reverse the polanity of the
audio signal at the grids of the push-pull
modulator tubes. | use a scope o olscrve
the wavelorm of the modulation voltage
applied to the plate of the final. CAUTION:
In a high-power transmitter this vollage
must be reduced (o a safe level by a soit-
able voltage divider,

While talking into the microphone, ob-
serve the waveform of your volce and
choose the polarity with the greater volt-

swings extending above the axis. The
RADIO HANDBDOK (1) recommendds
voicing the prolonged sound "-—errm iy’ for
this test

Earfier in this artiche, it was staled that
the RF diede polarity was chosen so that
the negative modulation are meas-
ured. These must be limited 1o 100%. Thus
when the meter reads 100%, we may actu-
ally be modulating over 100% on positive
peaks and this is permissible.

1. Radio Handbook, 7th Ed., Oct. 1%40,p.
187, Editors &Engineves, Santa Barbara, CA.
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VINTAGE MILITARY ENTHUSIASTS DISPLAY RADIO

GEAR AT GIANT AIRSHOW
by Dale Gagnon, KW1I, 9 Dean Ave., Bow, NH 03304

Mark-KB1K], Mike-WB2UID, AI-WA1TVHD, Charlie-KATGON, Philip-KATRZF and Dale-
KW1I sponsored a military radio exhibit on the airfield at the Warbirds Military Airshow
in Manchester, New Hampshire, on October 9 - 10, 1989, The show drew 20,000 people per
day to sce two B17's, two B24's, P51's, a B26, a PBY, a P40, a TBM and dozens of other
classic aireraft and military paraphernalia.

Housed in a 16'x30) military tent and powered by a PE75 generalor, the radio display
included a working ART13/BC348 and R392/T195 stations. A 30' Navy whip antenna was
used to make contacts on 40 and 80 meters. An ARC2A was powered up and displayed on
it's side so that it's moving mechanical assemblies were in view when the channel selector
was actuated. A PRC47 backpack radio, BC348, BC375 and command set pair were also
displayed.

Between 500 and 1000 people walked through the tent during the show. Many ex-
military radio operators had moments of nostalgia standing in front of the equipment.
Over a hundred Amateur Radio brochures provided by the ARRL were picked up.

Airshow organizers were enthusiastic about the radio display proposal. Part of this was
due to our promise to demo radios that were used on the B17 and B24 bombers.

All radio equipment displayed was identified by name, frequency range, power, mis-
sion and production dates and figures, if available.

The tent was ideally located next to the B17. In fact, when they were warming up, the
tent lines had to be held to keep the tent from going over in the prop wash.

It was an exciting time for WW-II radio buffs and we're planning to participate again in
September, 1990.

Dale, KW1I and son Philip, KATRZF at one of the displays inside the tent.
24



Entrance to the display tent with military aircraft in background.
25




ER in Uniform from page 7

The TBY's design is, in many ways, an
appealing one. Simple methods are used
whenever possible, for example, calibrat-
ing the transmitter and receiver is done
by setting the drum dials to the right
reading after tuning in a crystal check-
point. Tuning shugs and trimmer capaci-
tors have been ‘designed oul’ — saving
perhaps a couple of dozen parts. Every-

lid which is held with a couple of catches
like those on a lunch box. Further disas-
sembly (if required) is simple. There's one
spare of each type of tube inside the set.
The fact that there were so few problems
getting the radio o work (after fifty
years!) is a tribute both to the quality of
the parts and the simplicity of the de-
sign.

Some attention was given o the prob-
lems of a field radio. The mic and phones
are a single assembly with all connec-
tions vulcanized and a single (sturdy)
connector. Late models have tight fitting
bigger washers under the knobs to shield
the control bushings from splashing, wa-
ter. The key and MCW ‘send’ switch as-
sembly is enclosed in a tight fitting rub-
ber cover, The antennn on later models
can be angled to the rear Lo sase opera-
tHon on a man's back and s made of cor-
rosion resistant stainless steel,

Unfortunately, these are the features
needed for the sel to work well under
the conditions faced by Marines operat-
ing in peacetime in the continental US.
In the conditions of the Pacific campaign
in which it was used — mountainous ter-
rain, dense jungle, frequent heavy rain
with near continuous 100% humidity and
high temperatures — it did poorly.

1 was fortunate 10 be able to talk 1o a
TBY user when preparing this column.
Steve Kiraly, WA20, used the TBY while
in training as a Marine radioman; after
training. his CW proficiency brought
afloat assignments with the Navy. whene

good CW operators were in critically
short supply. His first amphibious land-
ing was the assaull on Pelelieu (15 Sep-
tember, 1944) — one of the grimmer such
operations of the war. By that time, the
TBY was gone from operational units,
replaced by an assortment of other ra-
dios which could be supplied quickly.
For control of Marine gun batteries, (90
mm and 105 mun howitzers) the Army's
excellent SCR-300 (the radio itself is the
BC-1000) was part of a system of low-
VHF FM radios which were rapidiy re-
placing all HF equipment for short range
communication. In the Marines, however,
the 300 stood alone: neither the Marines
nor the Navy had any other set which
could talk toit.

For longer range (than the SCR-3000
and to talk to the Navy, the Marine Corps
dusted off the TBX — an HF set of early
s vintage. This radio could be carried
and operated by a few men, with power
supplied by a hamd crank generator if
necessary; its four watts of AM output
was barely adequate and it is complex,
quirky, and hard to use — but it could
reach the ships, which the TBY could not.
Later, the TCS — a well designed MNavy
HF set with over 10 wallts AM power,
intended for T boats, tugs and the like -
- was mounted on jeeps and used for
applications not requiring true poriabil-
ity.

What was wrong with the TBY? Based
on his experiences with it, Steve reports
that, "It didn't work! The signal would
go about six feet through the wet leaves,
and after three days il grew green fur
(fungus) all over the wiring™. Another
user told me that the low power and VHF
frequency range of the TBY made it use-
less in the deep valleys found on many
of the Pacific islands.

From the tests on my sel, the short
range in heavy foliage is probably not
doe just to absorption; the transmitter
frexquency shift, if the antenna was within
a couple of feet of “wet beaves”, would



be great enough to take the signal out-
side the receiver's bandwidth! At the re-
ceiving end, the severe detuning caused
by proximity effects would reduce sen-
sitivity by 10 db or more.

The TBY really isn't tough enough for
assault use, either. It will, for example,
be ruined if immersed while wading the
last few yards from your LCM to the
beach. Likewise for an accidental tap on
the meter face from your M1 carbine.

Human factors are poor. There are far
too many adjustments for a radio which
might have to be operated when one's
concentration is less than perfect. The
controls are small and would be hard to
operate with cold stiffened hands or
gloves on. Moving quickly while wav-
ing a nine foot steel antenna isn't easy,
even in open country; all Later field ra-
dios (that 1 can think of) offer a short
antenna, at least as an option.

In spite of generally good electronic
design, the TBY has to be rated a failure
as a fickd radio. Because the problems
are in the basic design, there was no prac-
tical fix-up and although ten thousand
or %o sels were made | don't know of
any combal use after about 1943,

The TBY is, however, a truly interest-
ingg failure because its deficiencies are all
in one area — its designers did not under-
stand the conditions under which it was
to be used, so they did a good job build-
ing the wrong radio. The set was tested
by the Navy, the Marine Corps, and the
US. Army Signal Corps labs at Fort
Monmouth before it was procured, so it
wasn't only the Westinghouse engineers
who did not know what the coming war
would be like.

It is at best difficult for an equipment
designer to project himself into the shoes
of the user — to sitin a warm, well lighted
room, stir his coffee, and appreciate and
plan for the effects of cold, darkness,
mud, rain, impossible terrain, dense
pngle, numbing ftigue, and continual
fenr, It is hard to criticize the TBY's engi-

neers for not having done better than the
three military services at anticipating the
conditions of the Pacific campaign.

It is at best difficult for an equipment
designer to project himself into the shoes
of the user — to sit in a warm, well lighted
room , stir his coffee, and appreciate and
plan for the effects of cold, darkness,
mud, rain ,impossible terrain.dense
jungle, numbing fatigue and continual
fear. It is hard to criticize the TBY's engi-
neers for not having done better than the
three military services at anticipating the
conditions of the Pacific campaign.

What the TBY teaches us about the
design of small field radios s clear
enough: such radios must be able to op-
erate with the antenna actually in foli-
age; they must be rugged and water -
and fungusproof; they must be simple;
and, a 1/2 watt isn't enough power for
use in the ungle. Some of these lessons
really were learned’; others were forgot-
ten, to be discovered again years later.
After the war... but we are getting ahead
of our story. To be continued’, in a fu-
ture column!

BLISSFUL VALLEY
AMATEUR RADIO
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Gary Kabrick, WA7WOQ, Amado, AZ with his recently restored Bauer transmitter.
The ‘ex-broadcast'transmitter consisists of a pair of 4-400's modulated by a pair of

4-400's. Gary can be found on 160 most evenings. He has a 'big signal'with beautiful
audio.
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This photo represents the 'Radio Treasures’ discovered and purchased in 1987 by
left to right: Hugh - WB5YLQ, Mike - K5FZ, Lee - WOVT, and Darrell - WASVGO.

Other gear purchased that year, but not brought in for the photograph, included
two §X-42s and one each of the following; §X-24,5X-11, SX-28A, 75A-2,32V-2 and a
wooden AM-5W set.

Hugh, Mike, Lee and Darrell are all collectors, restorers, and active operators. Mike

says that since 1987 he has found the vintage gear harder to find and that the prices
have gone up considerably.
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RESTORATION / REPAIR TIPS

= — ]

Winding Your Own Transformers The
Easy Way

If you need a custom power
{filament.etc) trarsformer at the 35 watt
level, the Radio Shack #276-1515(also 1511
and 1512) transformer at about $9 is out-
standing raw material, It disassembles
rather casily with a small hammer and an
old pocket knife, revealing a nylon bobin
on which the primary and secondary are
wound side by side with a divider be-
tween them. Remove turns from the sec-
ondary to get the voltage you want or
remove the whole thing and wind on
whatever you need. The #1515 is wound
at 5.5 tums per volt; the others are proba-
biy close to the same. The #1512 is rated at
50 watts so it may have a somewhat heav-
ier primary winding. KMKV

Reshaping BNC Male Connectors

When a BNC female connector gets
slightly ‘bent out of shape’ it can be re-
formed rather vasily — and you may al-
ready have the perfect tool, The Sears
Roebuck (Craftsman) #0977 3/16" nut
driver is the right outside diameter and
the center hold is large enough to fit over
this center pin of the connector. Just force
thesocket into the connector; a few knocks
froma block of wood on the wrench handle
will overcome any reluctance. If the open
end of the connector is stretched, it canbe
straightened with a small hammer while
the socket is inside. KMKY

Storing Parts

Zip lock storage bags - which come ina
variety of sizes - are excellent for storing,
parts; particularly those odd shaped and
targer parts like vanable caps, transform-
ers, pots, ete. WHEZFOU /5

Organizing Tube Inventories

All of us acquine tubes without boxes;
from hamfests, old chassis etc. Everytime
we go through these tubes we rub off
some lettering and possibly damage the
tubes themselves. Antique Electronic
Supply - sce their ad on the back page -
sells boxes. They're plain white with di-
viders that cushion the tube. They comein
four sizes and are reasonably priced.
N6CSW /O

Self-Adhering Labels

Evervone will agree that keeping or-
ganized’ is very important when restoning
or repairing or modifying equipment.
Nothing can "burn up’ more time than
looking for a screw or a washer or trying
to figure out where a wine goes that we've
disconnected from a circuit, The self-ad-
hering labels that 1 use on the magazine -
large ones for the mailing labels and
smaller omes to hold the magazine closed
- are really handy on the work bench,
They're very cheap and available at any
office supply store. | use the small ones 1o
label wires resistor and capacitor leads
ete, - 1 just close them around the wire.
When | dismount something like a trans-
former | place the nuts,bolts and washers
on a large label, sticky side up. That way
theyv're all together when il comes ime to
re-mount the transformer o the chassis. 1
it's going to be a while before | put every-
thing back together - maybe 'm waiting
for parts - Il take another Label and place
it over nuts and bolts ete. and indicate
what's between the two labels. | also use
the Labels on transformers, chokes variable
caps etc. that I've measured. NeCSW/0O

Got a good tip? Please send it in and
share it with us.



:’[ 558 Al Collins from page 11

A few years after the introduction of
558 and the shipment of equipment for
the new mode of modulation, Collins
Radio had $50 million in S5B backlog.
These were the days when a million dol-
lars was a ‘big, number’.

These were exciting days at Collins.
All of us in the Collins engineering de-
partment were excited and proud of our
design achievements. A sad episode af-
ter the development was the KWM-5000.
This was to be the ultimate S5B trans-
ceiver, with two VFO's, a built-in direc-
tional wattmeter and many other good-
ies. Art decided that there were more
important engineering workds to conguer
50 the project was abandoned, much to
the disappointment of the ham design

A lot was done in a short time but one
of the most exciting projects  was the
development of the 30L-1 linear ampli-
fier. Gene Senti was one of the design
engineers in the ham engincering depart-
ment. He had breadboarded an ampli-
fier at his home that he thought was in-
novative, When 1 saw it, | agreed. We
put together a design group of hard
working electrical and mechanical engi-
neers and supporting personnel such as
draftsrmen and technicians with the goal
of building a4 prototype of the 30L-1 in
less than a week. We started design on
Wednesday moming and worked until
about midnight every night on Wednes-
day, Thursday and Friday. By Saturday
night at about eight, the finished model
was put on the air at my ham station.
The unit performed flawlessly and we
made several contacts. This was a total
amplifier complete with etched-silk-
screenwed panel, painted case, printed cir-
cuit cands, dial and the works. The moded
phase set a new recond for fast design,
however, it took several months to wnite
all of the test specs and do the part’s fist
arud the final drawings. The engineering
model looked st like the models that
were shipped about six months Later.

i

Sinee the project happened o be staged
in a room that was painted a light green,
it was called the Green Room project.
This designation for crash projects per-
sists until today at Collins Rockwell. It is
one tradition that many latter day engi-
neers would rather not have started be-
cause it is hard on family life.

The Butler Building task force was a
strange way lo start a major set of pro-
grams. However, it was instructive and
provided a great education for a dedi-
cated group of engineers who laler car-
ried Collins Radio into many design proj-
ects. These projects resulled in a host of
S55B equipments for amaleur, commer-
cial and military applications.

I want to offer my thanks to Bob
Miedke (WORSL) and Warren Bruene
(WS0OLY) who helped me refresh my
memory about the good old days at
Collins Radio.

Editor's Comments from page 32

His antenna was 4 halfwaves in phase
about 80 it. high. He received reports
from all over the world on 75, Actually
he lived in Twinsburg,Ohio; Hudson was
his mailing address. Harry specialized in
monologues and | semember him keep-
ingg the mic for a hall hour many times!
His wife Winnie, in the photo, usually
would keep Harry company in the radio
room with her knitting, and sewing.”

I am absolutely delighted that the
ARRL is supporting us - the AM opera-
tors - in the matter of the proposed
power limitation. | think now we have a
good chance of prevailing in this issue.
I think we might all contact our direc-
tors and pass along our thanks.

On to number 11....



Reflections from page 2

Clayton "Bud” Banes, W6WB and
George Weiss were co-owners of Techni-
cal Radio Co. W6WB did most of the
mechanical design on the transmitter and
when a prime supplier, for all fixed and
variable capacitors used in the oscillator
and rf sections, failed to produce carly in
the game, WoWB designed all these ca-

pacitors from scratch and the capacitors
themselves were built from the ground up

at Techrad's own plant. Incidentally, the
capacitors in the T-350XM are comparable
in quality to National Co. or E.F. Johnson
Co, products,

As far as s known, there are five other
T-350XM transmitters in existence.
Techrad chief engineer WoWH is still on
the air with one. “Ozona Bob", WSP'YT
and W6FMY have them also, A few years
ago, AAIRM and a friend bought two of
these transmitters at surplus from Lock-
heed Aircraft in Georgia.

All the transformers in the T-350XM
were made by Thermidor Flectrical Mig.
Co. of Los Angeles. Unfortunately, there
was some kind of defect in the high volt-
age plate transformer. Although the best
materials and construction were used,
someof the transformers shorted primary
to secondary; maybe it was enemy sabo.
tage. Who knows?

After several years of use al WoRNC,
my W0 plate transformer succumbed. 1t
was replaced by a professional quality
Electro-Engineering Co.plate transformer
having separated coil windings, only 50
Ibs. weight, but greater overload capacity
than the original unit. Otherwise, my
trapsmitter is in onginal conditon.

lakso have a good supply of spare parts,
st in casee. 1f you want to hear a transmit-
ter with 25 watt resistors for meter shunts,
vou can listen in Wednesday nights at 9
PM to the SIPAM schedule on 3870,

a2

Editor's Comments from page 1

The memorial service was well at-
tended with many of his friends coming
considerable distances to pay their last
respects. Jim, N3COD came over from
Casa Grande, Arizona and Father Lamar
Speier (K4HOR."High Quality Radio?)
came down from Fort Collins, Colorado
to perform the servioe.

The service began with,”We brought
nothing into this world and it is certain
we can carry nothing out” and ended
about twelve minutes later with,"The
Lord lift up his countenance upon you,
and give you peace, both now and every-
more. Amen”, Lamar spoke the Elizabe-
than phrases with greal dignity in the
tone of i Shakespearian actor. The serv-
e wits from the 1928 Book of Common
Prayer, Episcopal Church.  These were
the same words used for Shakespeare,
Churchill, FDR and other notables. |
think they were appropriate for Gordon
as well.

Driving home that evening I thought
about Gordon and his life. For one thing
he had a wonderful wife - Jo - who has
always been a part of our fnendship with
Gordon, he had three outstanding - well
educated - children, and a whole bunch
of good Tooking grandchildren. And he
hadl Friends that really cared about him,
What more s there? Gordon did very
well,

We'll miss Gordon but while he was
here he was appreciated.

Last month’s cover drew a couple of
inleresting, responses. The first one was
from Al Gross, WSPAL. He called to say
that he had known Harry Steffan,
WSRHZ from before ‘the War' on 80 and
160 meters. He told me that he called
Mrs. Steffan and learned that Harry had
passed away and that she is still doing
well at 92, Joe Santomas, W2FXM sent a
card: " Harry passed away aboul 5 years
ago. He was a fixture on 75 meters. His
rig owad a KW with 250TH's, also the
Temeo P50 next to him in the phito,

continued on page 31



CLASSIFIEDS

Free Classified Ads

For Subscribers:

ER.
Baix 139
Durango, CO. S1302

Mon subscribers and additional ads for subscribers

$3., per 30 word ad - 10 cents each additional word
VINTAGE EQUIPMENT ONLY

30 words

303-247-4935

DEADLINE FOR THE MARCH ISSUE: MARCH 5

WANTELD: Johnson 122 vio, Pat, WBSGKE,
2511 Memowial D, Green Bay, W 54303,

FOR SALE: [Pristine condition Heathlat
HW-22A, 40 meler transceiver with HI-23
AC supply, HI13 DO supply, microphone
ancd manuals - S19%, Don Bishop, NEOEA,
Box 4075, Overland Park, KS 662044,

FOR SALE: Hammaorlond; SPA0O0X rack
model, less power supply - $65 HQ-170 -
$250; HOQ-180 - $250; HQ-105TR- $150.
Lafayette: HE-45 with HE-61 vio - $75; HE-
504 with HE-62 vio - 75, Parker, WIYG,
87 Cove Bd., Lyme, CT 06371

FOR SALE: MNew 6146 and 1P28 tubes -
cheap. WANTED: Pilot and German ra-
dios. Bill Moore, 1005 Ficldstone Ct,
Huntswville, AL 35803, (205) 880-1207

FOR SALE: Electron tubes, all types - mi
owave, ransmaiting, receiving, obsolete,
military — Large inventory. Daily Electron-
ics Corp., POB 5029, Compton, CA Q74
2130 774-1255; (R0 Mb-bhh7

FOR SALE: Collins KW-1, Serial #26, ox-
cellent condition with original manual and
warranly card - 8350000, Pick up only.
E40TM, BFD 87, Box 123, Greenville, TN
37743,

WANTED: Factory wired Viking Naviga-
Lo, ELF, Jolwson bug Tel, 80, 40 meter crys-
tals; LF eoils for TIRO-S; Hlammarlund Su-
per Proo 110/ 210; Hallicrafters FTT-7. Brian
Roberts, 68 Everpreen, Pittsburgh, I'A
15237

WANTEL: Espionage equipment. Histo-
rian purchases spy radios, code and cipher
machines and any equipment, devises or
manuals perfaining to the world’s intelli-
gence organizations, Keith Melton, Box
5755, Bossaer Cily, LA 71171. (318) 747-59616

WANTED: 40 TVH and 30 L plug-in
cols. Jame= T. Schliestett, POB 93, Cedar-
town, GA 30125 (404) 745 5968

WANTED: CW bandwadth flter for 75A
4. T Hanlon, WSKCL POE 581, Samdia
Park, NM 57047
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FOR SALE: 5X-101A and HT-32B as a pair
-$375. WANTED: BHO assembly Th, Ham-
mariund part no. 31106-G4 for SP-600]
Steve Harmon, N9HCF, (512) 474-0842

WANTEL: Very old or unusual Hallicrad-
ters equipment, entire 19344 "H™ and "7 line
of Silver Marshal, parts, memorabilia and
manuals. Chuck Dachis,"The Hallicrafter
Collector™, WDSEOG, 4500 Russell Dy,
Austin, TX 78745,

WANTED: Ceneral Radio Company in-
struments in wouden cases. Especially want
laboratory type equipment. Also need GR
Experimenter magazines, manuals and
catalogs, Frank R White, KBOTG, POB
2012, Olathe, KS 66061,

WANTED:  Tube era audio gear, audio
transformers, W pear and parts, Joe
Roberts, MAWOC, Box 19302, Alexandria,
VA 2220, (703) 683-2055

WANTED: Collins SC-101 station control,
any condition, also any literature on this
unil. J. Orgnero, Box 32, Site 7, S5 1, Cal-
gary. AR, T2M 4N3, Canada.

WANTEIL: Millen 90800 transmitter with
coils. Bandspread coils for 160 and 40 me-
ters for the SW-3. Herb Spivey, NFSY, POB
27, Baldwyn, MS 38824,

FOR SALE UTC transformers, brand new
in factory cartons, 100 different types: trans-
mitting, filament, chokes and modulation
transformers. Also audio interstage and
outputs et Commercial, military and ama-
teur grades. Send #10 SASE for catalog and
inventory to: Len Crispino, POB 702,
Hudson Falls, NY 125839, (518) 638-5199

WANTELD: Instruction booklet or serox
copy for RCA WT-110A automatic electron
tube tester; also neod cards. State
cost. E. Barbacow, 330 Ceyvlon Rd.,
Carmichaels, PA 15320, :

FOR SALE: Good military junqgue and
parts, including command sets. Lge SASE
for list. Walt Hutchens, KMEY, 3123 N
Military Rd., Arlington, VA 22207,

WANTED: Military radios 30's - 60's. Par-
ticularly need DM-43 dynamotor, ATB,
MAR, MAY, RAX, PRC-7 radio sets. Walt
Hutchens, KKV, (703) 524-0794,

FOR SALE:  Vibroples Collectors Guide,
WIIMCYs new illustrated reference includes
history of every key, identification guide,
camplete patents, and more. 87 pages,
softbound, Only $14.95 plus $2.00 S&H.
Uoreign, §5.00 S&H), Mass, res, add 75 cents
tax. Artifax Books, Box 88-E, Maynard, MA
01754,

FOR SALE January 1990 catalog of Ra-
dio/Wircless and Broadcasting, books now
available. Send SASE to Rainy Day Books,
POB 775, Fitzwilliam, NH (3447, (603) 585-
3448

FOR SALE: Schematics: radio, ham, Ca-
nadian, test equipment, surplus, electron-
ics, organs - $3.50 plus postage SASE for
manual quotes. Allon H. Bowman, Rd 2,
(Chapin Vig.) Canandaigua, NY 14424,

FOR SALE: HQ-215 recciver in very good
condition - $195; Hammarland HQ-110 re-
coiver - $90. WANTED: Collins SLine,
must be in VG to MINT condition. Charlic,
KIDMAL (404) 3960076,

FOR SALE: Vintage gear; parts, new and
used. Guaranteed service and repair for all
vintage equipment. 35 vears expenience,
FCC hicence. Harold Curetzky, KeDPZ, 95
15 105th S . Richmond Hill, NY 11419, (718)
B47-3090




CLASSIFIEDS

SesssEsessEnsREES
PREAL RADIO GLOWS IN THE DARK®
BUMPER STICKER-$1 each with a #10
SASE. We service American made ama-
teur radio equipment, circa 1940, 50, &0
& 7s. Collins, Drake, Swan, Hallicraf-
lers, Hammarlunds, National, B & W,
Johnson, Gonset, WRL, Millen, Techni-
cal Materials Corp, Harvey Wells and so
forth. QRP to QRO. Call or write for a
quole on your servicing, CLASSIC
RADIO, PO Box 3486, Fureka, CA 95502
24 hr phone (707) 444-3911.

LA R BN RN E RN R R RN EREER]
HAMFEST NOTICE: at the Human Re-
sources Center in Conneaut, Ofao, March
11, Set-up at 700, doors open at S-00AM.
formation.

FOR SALE: Hallicrafters Sky Buddy, 2 ex-
tra holes in front panel. untested - $30 plus
UPS; Gonset Comm. IV - 525 plus UPS;
Hallicrafters SX-42, untested - $100, pick
up only. Krantz, 100 Osage Ave., Somer-
dale, N] 08083,

WANTED:  For Collins 75A-3 cw filter,
NBFM adaptor, xtal calibrator; speaker for
75A series, Did they make a 6 ke filler? Vin
Tese, WAZUXO, 90 Gold 5t., #13-B, New
York City, NY 10038, (212) 285.2971

WANTED: Drake 1-A, 2-B, 2-C, 2-NT. R-
4A, T-X, TR-3, TR4, and a Johnson Ad-
venturer. FOR SALE: Drake MN2000,
Drake MNZT00, and Collins 3001, all in
mint condition. Drake TR4CW., in excel-
lent condition. Steve, WB4IIN, (803) 573
=7

FOR SALE: Gibson Girl Kites, M-357A,
with two balloon inflation tubes and cane,
] - 30, kite only - $25; RC-262 Anlenn
Sets for extending operating range of FM
radio sets. Cover 20 1o 70 Mhz by pread.
justed vertical and ground plane elements
clevated to 30 fi. by 12 AB-35 mast sec-
Bons. Portable st includes clements, ropes,
stakes, 68 fil. of RG-213, roll bag, instruc-
Bons, etc, 55 Ibs, used - $95 plus shipping,
Tartan Electronics, Inc., Box 36841, Tucson,
AZ B5740. (602) 577-1022

FOR SALE: Hallicraftors SX-71, with R-6
speaker, cosmetically ok, no manual - $50
F].IJH- li-h!l.ppll‘lg, Hallicrafters i gund O
dition, no manual - best offer by mail only.
Bill Kleronomos, KIDOHG, Box 1456, Lyons,
CO BOSA0. £303) B23-6438

FOR SALE Hammarlund receivers: HQ-
180C - $175; HO-110C - $110; HQ-160
S10L All excellent with manuals. Phus ship-
ping. Burt Ostby, 2424 F-30, Mikado, Ml
AT45. (517) 736-8020 after 600 PM EST

WANTED: National 183D receiver owners
manual/schematic. Photocopy ok Bernie
Poermann, WAsHDY, 452 Oxford Dr.,

Arcadio CA O1007 (S18) 445 2891

WANTED: Cerman, lapanese, Italian,
WW-TI radio equipment or parts, any in-
formational paper, any condition. My S
cial interes! is studying, collecting, and re-
storing lo operation the less common equip-
ment of that era. Also interested in USN
and Coast Guard mobile or aircraft radio,
portable or small CW transccivers. Military
manuals. Boal radio manuals, old or recent.
FOR SALE 3 new 211, RA-133, ACPS for
BC-2217, BX-8 and lester for BC-
191, ARR-15. Thank You! Hugh Miller,
KATLXY, 6400 Maltby Rd., Woodinville,
WA 9B072-8375, (206) 467-3047 weekends,

FOR SALE: Collins manuals, mint condi-
tom, latest wdition (not copies) of KWM-
2A tramsceiver (Wh edition, 15 [an 78} - $40;
516F-2 power supply (15 Jul 74) - $15; and
31264/5 VIO ker wattmeter (Tth edi-
tion, 15 Mar 78) - §15. Complete set of three
mamnuals - $60. All item postpaid. Bill Mills,
KCSPF, 1740 Tonys Court, Amissville, VA
2002, Office: (7113) 818-3955, Home= (703
G700

WANTED: Drake R4C w/sw xtals; HQ-
215; HO-180AX: SP-6D01X, NC-400 Levy, 8
Waterloo Dr., Morris Plains, NI 07950, (201
2850233
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FAIR RADIO SALES

1016 EAST EUREKA STREET,
POB 1105, LIMA, OHIO 45002 419/227-6573

R-388/Collins 51)3 HF receivers, 0.5 - 305 Mhz, AM - CW in thirty bands
on wide 6° lincar scale; 500 khaz IF. Rack-mount-style without top cover: 55
Ibs sh wi.Used-checked, 5350.00; manual, partial repro, $10.00

Hammarlund SP-600]X receiver®, 0.54 to 54 Mhz in six bands with crystal
control festure; 455 khe IF. Rackmount; 73 Tbs sh wt. Used-checked, $45.00;

manual, partial repro, $10.00
SP-600]X-21A*
includes

of the series features USB & LSB operation;
manual. Used-checked, $650.00

SP-600VLF", like |X- series except 0.1 to 54 Mhz. Hammariund-made, but
with Dero Mig,. tag; rackmount. Used-checked, $395.00

* Note: SP-600's must be shipped via motor freight or bus!
All prices F.O.B. Lima, Ohio. Cash, VISA or Mastercard payment required.

FOR SALE: Hallicralters HT-40, mint,
woarks fb - 850; Knight vio #V-44, works
and looks good - $35, Both for $75, Hal-
levalters SX-71, looks pood, works great,
recently aligned and calibrated - $140. You
ship. Steve Funk, NoTPU, 27 Alhambra,
Apl. 103, San Francisco, CA 94123, (415)
SH7 -

FOR SALE: Anligue raclios, parts, tubes,
books, vibralors, knobs, amaleur, teslers,
transmilter crystals, elc. Eleven lists LSASE
plus £2 cash (no chcks). Richand & Rire's
Radio Mart, POB 691443, Tulsa, OK 74169

WANTED: Collins 75A-1 receiver in good
working condition and good appearance
with manual. Don Landes, WX4C, R 6,
Box 177, Harrisonburg, VA 22801, (703) 434-
5710

FOR SALE: RCA VOM model WV98A,
no probes - $25 ppd; Medsurements wrid
;t:p model 59 megacyle meter without eoils

£25 ppek; Rullar Smith model "COM”, very
ol - 525 ppd; Gen, Stevens cotl winder,
maoded 39 - S50, plus shipping. WANTED:
Usable 203A tubse. James Fred, BRI, Cutler,
IN 46970

FOR SALE: BC-375/ 19 tuning units - $50;
military resistance bricige - $35; onginal,
complete RCA image orthicon studio cam-
era chain, B&W from TV s golden age, WW-
Il design radar indicator TPS-1 - $125. [ buy
and sell. SASE for lst. O8d awdio and vadeo
formats to new. Allen H. Waner, 14 Pros-
pect Drive, Yonkers, NY, HEUG. (914) 423-
o 1H

FOR SALE: Reveiving tubes, power tubses,
crt’s older models plus lale numbers UL
and CSE recognized. Donna O'Connor, 524
Main 51, Belleville, N] 07109, (201) 751-2991

WANTED: 750TL tubes. Bill hggins,
WARLX], 2099 Shamrock Rd., Mormow, OH
43152 (513) B9 7576
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CLASSIFIEDS

FOR SALE: James Millen S R Bridge, type
671, with operating instructions - $17 prhus
53 UPS. Need 4 pin ribbed coil forms. Wes,
WSDPM, 1950 Chevelle Dr., Baton Rouge,
LA 70806,

WANTED: 6 meter AM transceivers from
s pndd 60 Please send description anid
prive, Howard Sine, WEMWXE, 3207 Orion
Clr., Rome, NY 13440

FOR SALE: Collins 75A-4 receiver with 3
mech. filters, mint condition - $450; Drake
RR3 commaraial gen coverage receiver,
mint condition - $850; Johnson Invader
2000, mint condition, $700; Johnson Pace-
maker - $150; Johmson Desk pedestal -
S0 Johrson KW Matchbox with direc-
tional coupler - $175. WANTED: Top cover
for R-388/51] receiver; front panel for RCA
AR-88 receiver; NRID 525 receiver; Johnson
300 transmitter. Howard, W3HM, Rt 3, Box
712, Harpers Ferry, WV 25425, (202) 647-
2EH days, (3043 87664583 mights

WANTED: Which old tube receiver had
the simplest orystal filter to align? Am hav-
ing trouble aligning those b-position selec-
tivily circuits. W.J. Johnson, Jr.,, KASLRE,
142 Hillsdale Ave, Pittsburgh, PA 15216,
412) 531-9652

WANTED: Buy and sell all types of clec-
tron tubses. Harold Bramstedt, C & N Flec-
tromics, 6104 Exg Lake Rd.. Hugo, MN
S5004. (800) 421-9397, (612) 4299397

FOR SALE: Rockwell /Collins authorized
reprants ol 5-Line manuals available {or the
following models: KWM-2/24A - 535 755.
/C, 42534 - S, 7H5-3, 325-3 - 525 3128-
4/5 - $20; 516F-2 - $15. Fur US. orders,
include 7% of total purchase for shipping
and handling (Canada and Mexaco 12%)
Ohior residents add 6% sales: tan. Vista Toch-
hology Incorporated, 3041 Rising Springs,
Belibrook, O £5305

WANTED: RCA model 516K, Chuck
Dachis, 4500 Russell Dr., Austin TX 7H745,

WANTED

TRANSMITTING TUBES
FOR MUSELM
Do you have any old amateur or
commercial transmitting tulbes
warthy of saving for postenity?
I yes, help us do same, Contact,
Al lones K6DIA

Ye Olde Transmitting
Tube Museum
P.O. Box 97, Crescent City, CA 95531

FOR SALE QSTs 1928 to 1936 - $3 to $4
plos postage. No hist, send wanls with
SASE. Krantz, 100 Osage Ave., Somerdale,
M| 08083

WANTED: Old National and Ham-
marlund receivers and sccessortes, Cash or
trade for above my old SW, BC or Lele
praph sets, Robert B, Enemark, W1EC, Box
1607, Duxbury, MA (02331, (617) 934-5043

FOR SALE Tubes: 810 - $15 ea. (4); 512 -
§ ea (43 B9 - $6 ca. (4 829 - 56 ea. (4):
B32 - $l ea (4K 815 - 55 ea (4): PL-177 - 15
ca. (8). Shipping extra. W3NCX, 1005 Wyo-
ming, Allentown, PA 18103, 215) 435-3276

WANTELD: Pre-1942 transmitter. Any con-
dition or parts considered. Examples: Gross,
Stancor, Codling, Thordarson ele, Also want
SX-88. Bob Mattson, KCZLE, 10 Japewood,
Highland, NY 12528, (914) 691-6247

WANTED: 152TL and TH tubes; also HE/
PLALG 254 type tubes, post WWCTL mann-
tacture preferred, Wendel Baker, K2LZF,
1388 Ridge Rd ., Lansing. NY 14882

FOR SALE: Roeiver RI/URR military
entortamnment radio, 3 bands, AC/IXC /Bat.,
fine condition - $45 plus UPS: Jones Micre-
match and Johreon Directional Coupler
20 plus UPS. Fred Huntley, WeRNC, POB
478, Mevada City, CA 9959

a7




CLASSIFIEDS

FOR SALE: "Hollow State” ham gear. Stan-
cor ST-2024 - $100; Sonar SKT-120, 80-10,
100 watt AM - $150; Hammartund FHQ-
105TE, gemweral coverage '|:I-|1.l!|- 10,11 meter
AM, rare - $150; HT-18, less cabinet - $50;
HT-32B, rear mint, 150 W SSBSOW /AM -
$225; WRL Galaxy 300 with power supply
- $100; WRL AT4 Clobe Matcher Sr. - $90
Johnson Thunderbolt, 4400 KW - 475;
Lafayette HE-5 6 mitr AM xovr with match-
ing HE-61 vio - §75; nice matched pair of
Heath HW-30 2 meter AM xovrs with pfs,
mikies and antennas - $70 Flmac AF-&7 -
5 HO-180 - $225; HO-170 - $160: FIQ-
150 - $100; GIPR-% receiver - $175. Parker,
WIYG, 87 Cove Rid., Lyme, CT 06371, (205)
4H-77R]

WANTED: SX-42, 5X-43, R42, R-43, 5X-
88, for my "H" room; need two (2) 5P-44,
mint condition desirable but less than mint
may be acceptable. SR Luxemburg, (504)
272-2563, FAX (504) 2724913

FOR SALE: Two rack enclosures racks for
115 volt, 15 and 20 amp variacs - $50 each;
pair of Hygain 40 and 80 meter KW alumi-
num enclosed traps - $40 pr. WW-TI fre-
quency meters with built in ps - $50 each;
BI3, B0S - $20: 803 - $20: 814 - $10; AR2S -
$5; VR regulators, all types - $2; Ceco re-
flectometer SWR - $30. Levy, WST, 7600
Blanco Rd., San Antonio, TX 78216, (512
Hi-9549

FOR SALE T™ repros for Command Sets,
ART-13, BC-M8, T™M 11487, other T™ 115
to 08’5, AN 08's. Replacement pages and
some onginals available. LSASE for list.
Robert Downs, WASCAB, 2027 Mapleton,
Houston, TX 77043, (713) 467-5614

FOR SALE: Transmitting/ Receiving tubes,
new and dsed, mostly old surplus. Exa;
OC3, 3828, 4D32, 4-125A, BOS, 809, 810, B11,
B13, R15, 816, 829, 832, K36, 860, 1625, 5894,
GLH, 6146, 6336, 9003 plus others, SASE
For list, Talso collect old and umigue tubes
of any type, Maybe you have something Lo
tracde? John 1L Walker Jr, 16112 W, 125th
St, Olathe, KS 66062, (913) TH2-6a55

FOR SALE: Ham radio parts: everything
for linear amplificrs; power supplies; au-
dio and RF circuits; big tubes like 4-1000,
APR-1000 and 450TH with sockets and fila-
ment fransformers. Francis Yonker, 7 Old
Farms Road, Saddle River, NJ (7458

FOR SALE Radio Amaleur Handbooks:
1944 - 1949 - 15, 1954 - 1957- $12: Radio
Handbooks hardeover 1942 - 1946 - $15,
All plus $2 shipping. Postpaid photocop-
ies: RCA ARC-111 - $10: Radiola superhet
- $10; Harknes Counterflex - $15: W.E. Vac-
vum Tubes Data, 56 pages, 101D o 2844 -
$18; test equipment schematios - radios and
scopes - $2 cach. Send with SASE.
WANTEL: wirerecorders, PYE radios and
small woud table radios, Peter Diegues, 36-
48 - 3th 51, LLC, NY 11106

WANTED: The 3045/455 ke 1F sfmr (T1
in the diagram) for a HO-170. Hammarlhind
part number K26402-1. Also 6 ke mech. fil-
ter for 75A-1. Bob, KINWB, (602) 8337756,

FOR SALE: T-368/URT 400 W+, 15- 20
Mhz, AM/CW /FSK transmitter, with
manuals, good condition, 115 VAC. See
Electric Radio Sepl. 1999, page 10 - $425
Ken, (205) 745-3761.

FOR SALE: National HEO Jr./RAS (7) re
ceiver with G coil, as is - $50; photocopy
of Kational SW-1 receiver manual with
additiomal 16 pages of tech data, includes
coil winding data - $7.50. Wand Becht,
WalRE, 625 Tuiits Ave., Burbank, CA 91504_
(S18) 842- 244

WANTED: Dedco 5300: RS-6: BC-A11 and
manuals for 3108, SBE-2 and PRC-108. Gary
Casn, 1775 Grand #3202, St Paul, MN 55105




CLASSIFIEDS

FOR SALE: Control box C-58/APT-1,
checked and OK- $10 ppd; L &N hight Beam
Calvanometer, cal. no. 20210, walnut box
- $25 ppd; HP* model 4000 AC VTVM - 530
ppd; Knight AM-FM tuner, tube type,
model KFaS - $25 ppad; Hallicrafters 547,
power transformer may be bad, pb aps
are missing, no cabinet - $55 ppd. James
Fred, El, Cutler, [N 46920

WANTED: Knight T-50; Globe LIM-1
modulator; meter for Heath AT-1. Sall ook -
ing for carly Nabonal receivers; NC-H/5,
80/1, 10041, etc. Sleve Sauver, WASASSE,
1274 Londonerry Lo, Greenwood, 1IN
46142 BI17) BR2-458 cves. afier 5400 EST

WANTELD: Faderal parts, radios and res-
toration info; loose coupler; VT-2's (good)
Send SASE for my old Q5T and book list
Glen Fritz, NAWIDX, 1516 15t Place, Vero
Beach, FL 32902,

FOR SALE WATTMETERS, URM-120, 2
to 1000 Mz, RF 10 to 1000 W, using three
plug in couplers (like Sierra 164}, Used,
removied from service with TS-1285 meter,
couplers, metal case and book, 20 [hs - $140
plus shipping. Tartan Elecironics, OB
36841, Tucson, AL BERA0, (602) 577-1022

FOR SALE: Hallicralters manuals, copies -
S50 postpaid, Some Hammarlund, Gon-
sit, Johnson, Miller Radio, POB 6604, Ene
PA 16512

WANTELD: Hallicrafters owners manuals
for models T-54, 505, 506, 7 TV's. Onigs-
nals only. Fred Emerson, 627 Dlinois Ave,
Elgin, 1L 60120. (708) 7416728

WANTELD: Collins parts: complete units,
pnkers, interconnect cables, speakers for
A and S series, anything. Bob, WICNY, Box
B, Simsbury, CT (061

FOR SALE: Dyvake 1A, with manuoal, very
dean - $219 plus shipping: Heath GR-91,
with mamual - $39. Al Bernard, NHO, POB
S0, Orlando, FL 3286500898 (407) 351-
5536

FLUS: The

'11,1.:1'. members vou have worked on am

!1'+'1I\Z‘i'l'\:!l:‘ et

25 Ye::rs a Ham?

* Prasarvas and promotes Amateur
Radio

+ Awards & recognition lor members
= Over 160 local chaplers
= CW and SSA nels = Q50 parties
= Over $5.000.00 awarded annually
in youth scholarships

You owe yoursell the privilege ol
QCWA, afliliation

Membership mpplications and
infarmation avallable from
Quarter Cenlury Wiraless Assoc.
1409 Cooper Dr, = Irving, TX T5081

SPAM

THE SOCIETY FOR THE
PRESERVATION
OF AMPLITUDE MODULATION

TO JOIN
SEND $1. TO: SPAM

BOX 27
POTRERD, CA 92063

mnames amd callsipns  of

The name= amd calls wall b checked

apnnst the SPAM nster amnd then the

facabe will e resused

(619 478907




Your TUDBS!
parts and
Supplies

Headquarters ——

TUBES

CAPACITORS

High wollpge elecirobytic and vyl

THANSF OHME RS

KITS

||||||||||||||

SUPPLIES
Rk, ol oo proend, weeo, bal

“Write or call lor our 26
page wholesale catalog”
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SUBSCRIPTION
INFORMATION

$18. per year for 12 issues

First Class- $27.
By Air : Canada-—528. Mexico--$28. All others—555 (LS. Funds)

Guaranteed Refund al any lime for issues remaining on subscription

$1.50 per month
Brings you the largest classified section published
dealing exclusively with vintage amateur radio gear.

$1.50 per month

Brings you stories on vintage gearthe golden years-
the people, the companies-AM operation, homebrew
projects and more.

$1.50 per month
Entitles you to a free, 30 word ad each issue,

SUBSCRIBE NOW:

Send a check or money order
with your name,call, and address or
phone us (303) 247-4935 9am- 9pm and
we'll bill vou

E.R., Box 139, Durango,Co. 81302
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