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I[ EDITOR'S COMMENTS Barry Wiseman, N6CSW/Q |

This month in place of my comments 've decided o print a letter | received
recently from Michael Wilke, WBIAQH.

It was with great sadness and a sense of loss that | learmaed of Fred Huntley's
death. | found his column, "Refloctions Down the Foadline”™, 1o be the most
enpyable segment of “Elecine Rado™ 1 planned to write Fred and el him that, but
now-alas i s boo Late

“Fred seemed to personify the spint of amateur radio in a manner which has
become increasingly rare. Fred's cxpenence and wisdom, magnifusd by his unas-
suming stvle, was a wellspring to those of us who love radw. He was the type of
person who inspired me to pin the ranks of amateur radw. Today | don’t think an
individual whose experience is confined 1o the purchase and operation of a 2M HT
could prompt such efforts

“Frod was a microcosm of the AMSCW commumity as it exists today. Let us
endeavor o nurture, inspire, and apprciate that community. As a result of some
partic ularly unpleasant KF1 experiences, | have not lately boen an active AM
participant. | work mostly CW, but do a lot of AM hsterming,. | chensh my vintage
gear and my friends within the AM commumity. | consader mysclf an AM'er?!

“Amateur Kadio s a wonderful privilege; long may it flourish ™
Michael Wilke, WEBAA QL
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KOBY, K5SMZH, SK

From the San Antonio Express News

"As a detective in the intelligence bu-
reau of the San Antonio Police Depart-
ment in 1974, Bernard G. Koby helped
New Orleans homicide investigators ex-
posean insurance plot that put two Texas
murderers behind bars.

"Koby, 71, anaccomplished painterand
ham-radio operator, retired from the Po-
lice Department in 1976.

"He died Monday [April 26] in a local
hospital when he suffered a heart attack
after his fifth heart by pass operation, his
family said.

"Born January 14,1922, in France, Koby
was 13 when his family moved to the
United States.

"He enlisted in 1940 and flew cargo
planes in the Army Air Corps during
World War Il. After he was shot down
near the Philippines, he injured his back
and was stranded on a raft until his res-
cue.

"Koby left the service in 1945 and the
next year joined the Police Department,
where he worked 30 years.

"He loved his police work,” said his
wife, Virginia Lee Britz Koby of San An-
tonio.

"Police Lt. Jesse Porter said Koby was
well respected and well liked around the
department.

"Koby's final assignment at the Police
Department was in the intelligence bu-
reau, where he investigated narcotics,
white-collar crime and terrorist crimes.

"Working with New Orleans Detective
John Dillmann, now a best-selling au-
thor, Koby helped convict Texans Sam
Corey and Jim Giesick of murder of
Patricia Ann Giesick, who was struck by
a hit and run driver during her honey-
moon in New Orleans.

"The story wastold in Dillmann's book,
"Unholy Matrimony," in which Koby was
featured.

Koby, KSMZH, on the right with his
lifelong friend, Otis Nonken, K5SWK

"Koby credited his uncle, a painter, with
sparking his interest in oil painting, ac-
cording to an article written about Koby
in the late 1970s.

"At least one of Koby's paintings was
presented to Ladybird Johnsonand hangs
at the LBJ Ranch, said Koby's daughter,
Sharon Lynn Koby of San Antonio.

"She said her father always was trying
to invent things.

"He invented an alarm, like a burglar
alarm, but someone else got the patent,”
she said.

"She remembers, when she was a child,
that her father "helped put in the inter-
com speaker systems at the new Police
Department.”

"His wife said he built all his own radio
equipment. Koby's ham-radio call num-
ber was KSMZH.

"Koby also played harmonica and a
little bit of piano.

"Also surviving are another daughter,
Nancy June Koby Kenning of San Anto-

continued on page 34



A TWO-TUBE SUPERHETERODYNE RECEIVER

by Paul W. Fritsch, W3HHC
4251 Oakleigh Road
Allentown, PA 18104-4419

A few weeks ago just before my 75th
birthday, | decided to build this two-tube
set which | had built 50 years ago. I did it
to satisfy myself as being an old-timer,
which meant constructing something from
scratch. | wasamazed thereceiver worked,
and it wasn't hard to get the touch of a
regenerative receiver again.

Thearticle on this receiver is in the 1942
and 1946 ARRL Handbook. | wound only
two coils thus far, and with my eagle eye
and sharp ears, | found the 40 meter band
plus or minus plenty of short wave sta-
tions. [ used it to work CW and a bit of AM
phone. Just SWL'ing I've heard VKS, Eu-
ropeans, etc.

"Although all the advantages of the su-
perheterodyne-type receiver cannot be
secured without going to rather elaborate
multi-tube circuits, it is possible to use the
superhet principle to overcome most of
thedisadvantages of the simple regenera-
tive receiver. These are chiefly the neces-
sity for critical adjustment of the regen-

eration control with tuning antenna "dead
spots”, lack of stability (both in the detec-
tor circuit itself and because of slight
changes in frequency when the antenna
swings with the wind), and blocking, or
the tendency for strong signals to pull the
detector into zero beat. These effects can
be largely eliminated by making the re-
generative detector operateon a fixed low
frequency and designing it for maximum
stability. The incoming signal is then con-
verted to the fixed detector frequency be-
fore being detected.”

The previous paragraph was the first
one from the handbook article showing
the difference between a simple regenera-
tive set and the simplest form of a super-
heterodyne circuit.

The set uses a 6K8 to convert the incom-
ing signal to the intermediate frequency
around 1700 Khz and a 6C8C (I used a
6SL7GT since | had no 6CBCG) as a detector
and audio amplifier. The description in
the handbook gives the bill of material,
coil winding data, and other hints on con-
struction. It wasn't as easy as building a
foxhole razor blade crystal set but sure
was fun. ER

This two-tube superheterodyne receiver is described in the 1942 and 1946 ARRL
Handbooks.



IN

UNIFORM

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

"The ARC-39 Transceiver”

When we looked at the famous HF
command’ sets (ATA and ARA, SCR
274N, and ARC-5) wee found that these
st had bost ther “‘command” (control of
plams in a formation) pob almost when
they wene introduced but contimued 1o
play a role where longer-than-VHEF range
was needed and to talk o arrcraft and
ground stations which did not yet have
VHE equipment. This menth we'll visat
thee st which took over the non-com
mand work of the command sets when
thiy retired. Though successtul, it is (like
many children of the famous) almost for
ROten now
Overview

RTAX7/ARC-39 = a3 twelve channel
crystal controlled aircraft transcerver bl
for the U S. Navy by Aircraft Badio Cor
poration — the designer of the onginal
command sets, It covers 2 - 9710 Mos in
two bands with a rated transmalter out-
put of 10 watts AM voice and a
superhetrod yne receiver having o sensi-
tivity of five microvolls, There is no pro-
vision for CW operation

The 20 tubes ane all miniatures except
for the 515%s (6146's with 265 volt fila
ments) in the final and modulastor. The
transoeiver is 5 x 10F x 227 1H x W x [, the
standard "ATR package) and weighs 36
pounds

A full set of fromt pancl controls

rovided : receiver and transmatter TLN
ING. PA LOAD, ANTTAP, ANTFINE, a
channel switch, REC ANT, a meter swatich,

and local receivervolumeand SIDETONE
serewdriver adpstments. Once the first
four controls are set for a channel and
locked, a ‘retuner” unit similar to the fa-
mousCollins Autotune resets them when
that channel is selected again. A conirol
box (C-2241) allows remote channel s
lecton and volume adpstment; audio
input and output normally were tied to
the plane’s intervom system but pcks for
both are also on the panel

A bank of 24 sockets below the controls
on the front panel holds the receiver and
transmitter crystals

Except for the antenna, all connections
ane made by a front panel "AN' ty pe con-
nector. Power is provided by a built-in
dynamotor. The set requires 24-28 VDO
at a maximum of 9 amps
History

| don’t have any solid istory for the
ARC-39 s sowmee of this soction is suppo-
sitwon and hearsay

Except for LF recenvers used for navi
Bahon purposes, the production ol ‘com-
mand’ gearended shortly after WW L By
the mid 1950, stocks of new command
erpuiprment were gone and in any case thae
simglechannel somewhat dotty command
st desiggn was obsolete. There was, how-
eveer, still a requirement for a lower pow-
ered transcever tor use in places ke
trarming aircralt where HE capability was
nevded but not anexpensave Tuaison’ (am-
craft to based st like the ARC-2 or ARC-
iR

The ARC-39 was developed to Al this
role. From the senal numbers 've seen,
total production may have been as few as
S00. By the time thee ARC-9 retined from



The ARC-39 transceiver. The twelve crystals on the left are forthe six channels on the
low band, 2-4.27 Mcs; the twelve empty sockets at the right are forthe high band, 4.27
-9.10 Mcs. The cover in front protects and holds the crystals in place. Barely visible
at the upper right of the panel is a sticker saying that this unit was repaired at the
Naval Air Rework Facility, North Island (San Diego, CA) in February, 1969.

service (probably about 1970), 55B was
taking over and military aircraft of all
types were so expensive that alower-cost
radio probably wasn't considered impor-
tant. Fair Radio Sales had ARC-39's for a
number of years but they disappeared
from the catalog around 1990.
Audio Processing For Communica-
tions AM

In a communications transmitter like
the ARC-39 you want to get the message
through in the worst possible conditions.
Audio processing for AM has two main
parts. First, it was found by experiment
that nearly all theinformation which helps
recognize words is in the frequencies be-
tween about 300 and 3000 cps. Higher
and lower frequencies make your voice
‘sound like you' but they do little to help
another station understand what you're

saying,.

One might say "Well, even if the extra
frequencies don't do much good why not
leave them in" but voice peaks are the
result of all the frequencies adding up; a
wider range of frequencies will mean
higher peaks which will require reducing
the gain to prevent going over 100%
modulation. Thusextra frequencies mean
less sideband power for the frequencies
which help the other station understand
your words.

Second, no matter what the frequency
range, ordinary speech has a very high
ratio of peak to average power. Adjusting
for 100% modulation on peaks means a
low average modulation level and low
sideband power. By cutting off the peaks
the audio gain can be increased without
going over 100% modulation. This raises
the average sideband power so the signal
is louder and easier to understand when

continued next page



ER in Uniform from previous page

there is noise, but of course such clipping
distorts the voloe signal. As clipping is
increased (with the audio gain raised o
keep 100% modulation) there is an first
little difference except that the signal
sounds louder. As you cut more deeply,
however, you eventually gt o a point
where the signal starts 10 get harder to
understand again

By experimenting it was found that the
greatest intelligibility isobtained at about
20 dB of clipping. that is, when the top
% of the voioe wave form is cut off and
the remaining, signal amplified © pro-
duce full modulation. At this clipping
level the increase of intelligibality is 4 to 5
dB — the signal will get through as well as
an unclipped signal of three times the
power.

The usual scheme for a transmitier us-
ing, spevch clipping and filtering is

L. Use a high-pass filter to remove
speech frequencies below about U0 cps.
Part of this filtering can be done by select-
ingamicrophone which has litthe response
to the unwanted range and all military
mics are designed this way,

2. Clip the resulting signal.

A, Filter the clipper output to remove
Frequencies above 300 ps. Not only does
this reduce unwanted frsquencies in the
ongimal speceh but it takes care of the
harmonies produced by the clipping pro-
[w i L

4. Amplity the clipped and filtered
specchenoug hio fully modulate the trans-
mitter, The stages after the clipper must
have low frequency response wiell below
the lowest frequency they will amplity to
reduce phase shift which would turm the
flat tops of the clipped signal anto
‘sawtecth’, forcing reduced gain and a
lower average modulabon percentage.

A well designed commumnications voice
transmitter including speechclipping and
filtering does not “sound bad’ In fact, 10
dB or so of chpping s almost undetect-
able although the transemitter wall get
through like oneof about twice the power
At 20 dB, your voice will not sound ex-

actly like you but it will be reasonably
clear and pot unpleasant. Perhaps the
reason 5o many hams think the contrary
is that most ham AM transmitters using
speech clipping and fillering were de-
signed 1o be as inexpensive as possible,
That meant using the minimum number
of parts and the least expensive ones that
would do the pb; in some cases it also
meant cut-rate engineenng,

Design

The overall design of the ARC-39 says
‘commuttes’; this is not a beautiful trans-
cerver. A flat chassis holds a recerver IF/
audio assembly, an RF/ preseloctor unit
and the PA/driver module. The trans-
mitter audio section is built nght on the
chassis. The antenna loading coil sits ina
pit and the dynamotor is mounted hori-
zontally under the chassis rear. The space
right behind the panel is taken up by
controls and the very compact retuner
mechanism.

The reveiver circuit is almost a com-
mand receiver updated: you could de-
sign most of it in your sleep. There's a
HBAG RE amp, a 6BE6 mixer, two 6BAG IF
stages and a 5814 (military 12AU7) with
the sections diode connected, SOTVIng asa
detector and seres noise limiter. Half of a
second SH14 s used asa cathode follower
on the AVC line; this gives higher effec-
tive AVC voltage gain since the INC cur-
rent drawn by the AVC circuit doesn't
have to come from the diode detector,
The other hall of this tube serves as the
first audio stage. A 5686 (roughly a 9-pin
6AQS) is the audio power amp.

A 12ATT 15 wsed as the receiver local
oscillator; one hall is connected ina modi-
fied Merce circuit and the sdher as a cath-
ode follower. The IF is 750 kes with the
ascillator above the channel froquency.

The transmitter uses a 6BA6 crystal
oscillator, a Sefsdnver, and a 6159 (6146
with 26 volt filament) final amplifier.
hmhﬂiﬁ&nu\:ﬂnamrhmpm
protect the final in case of loss of dnve -
if for example you select a channel for
which no crvstal s installed



Qur printers goofed!This
photo belongs on page 18

Left top view of the ARC-39. Rear to front of set at top of photo: IF/audio assembly,
modulator, loading coil with variometer and tap switch, antenna relay. Bottom:
Modulation transformer, RF/mixer assembly (note 'command' set coils and cover),
finalamplifier/driverassembly. The top of the retuneris next to the front panel above

the driver assembly.

The final is plate and screen modu-
lated. The design of the transmitter audio
section follows the AM speech process-
ing schemedescribed above. A 5814 serves
asa micalmp({m]y halfof the tubeisused)
driving a diode connected 5814 in a series
clippercircuit. The frequency response of
the mic amp drops off below about 2000
cps to help get rid of the lower voice
frequencies. The gain of the mic amp is
adjustable to allow setting the amount of
clipping between none and about 15 dB.
The clipper is followed by a low-pass L.C
filter network which cuts off sharply
above 4000 cps. A pot following the filter
allows setting the modulation level.

The first half of a 12AT7 drives the
second half as a phase splitter to feed a
pair of 6159's operating class AB1. The
response of these circuits extends down
to around 100 cps to reduce sawtooth
effects.

The final tank is parallel tuned. On the
higher band a second coil is connected in
parallel with the low band tank coil; this
somewhat unusual arrangement allows
use of link coupling to the antenna with-
out either a change of ratio or complex
switching.

Antenna coupling is adjusted by rotat-
ing the link inside the tank coil. A large
tapped series loading coil with a variom-
eter for fine adjustment allows loading
even very short antennas.

Hummm. . . Aircraft Radio Corpora-
tion. . . link rotating inside the tank coil -
- yep, the PA tank looks exactly like a
command transmitter tank coil. | did not
count the turns but it is at least a near
clone of the coil in the 2.1 to 3 Mcs ARC-
5 transmitter. The sharp eye will spot a
number of other command set parts in
this rig, among them the receiver RF coils
and shields, the REC ANT knob and the
fixed vacuum ca pacitor.

continued next page



ER in Liniform from previous page

The three receiver front end tuming ca-
pacitors are ganged with the driver and
PA plate caps; all five are operated by the
TUNING knob and retuner moechanism.

The retuner maxhanism uses the same
basic sdeas as the Collins schemae but with
important differences. Thene are fewer
pantsithe pawlsand springs of the Collins
designare gone)and the partsare smaller,
allowing the drives forall four shafts plus
the crystal and bandswitches to be com-
bined in a single compact subassembly.
This meansa cast and precision machined
chassis isn't nevded and there is no line
shafl, chain drive, otc. as used by the
Collins desagn.

The design changes allow a much
quickerdrive: channel selection takes one
or two seconds instead of a fow seoonds
as on the 1944 ARC-2 or perhaps 15 sec-
ondson the ART- 13, theoriginal Autotune
sob. An additional improvement is a win-
dow showing the number of the channel
actually selected, which lets you be sure
the mechamsm s working

The panel meter shows PA grid or cath-
ode current or rectified antenna curment.
A silicon diode samples the transmitter
RF output tor sidetone — a very desirable
feature since it lets the operator hear the
signal he's actually transmitting. A
vacuum relay connects or disconnects the
antenna from the transmitter; additional
non-vacuum contacts connect or short
the recetver input, The rest of the trans-
mit / receive switching is done by a sealed
relay. An extra binding post on the panel
allows connection of an LF navigation
{Range) receiver in paralkel through a
low-pass filter with the ARC-39's neveiver.

There's a bit of cleverness in the high
voltage supply. The dynamotor has two
output windings, One supplies a negative
voltage of about %) volts on mecetve; the
negative end of a second winding deliver-
ing 360 volts is connected to this giving -0
volts bias (for the AVC amplificr)and +360-
90 = + 270 volts for the receiver plates. With
the higher load on transmit the two wind-
ings furnish-75voltsand +325 volts nespec-

tively; the -75 volis s connected o the PA
cathode so this stage operates at 40 volts
plate to cathode. The cathodes of the other
stages retum o ground o they operate at
325 volts.

On The Air With The ARC-39

My ARC-39 came from Fair Radio about
1985 and may have been the rig on which
| made my first contact as a reactivated
ham — refusing to do anything the casy
way is probably one mark of the true
military fanatic! It required only the usual
minor work —cleaning, checking of tubes,
and lubing of the dynamotor before go-
ing, on the air.

Like the original command scts, the
ARC-39 really docsn’t want to load a 50
ohm antenna; the output power rating is
givenat 10ohms as would betypical of an
alreraft antenna. The answer is a step-up
transformer: twenty turns of no, 26 wire
wound on a plastic 35mm film can witha
tap at ten turns connected to the set will
do. A series capacitor will probably be
nevded if your antenna is near esonancoe;
S0 mmif works well. At 3885 kes my set
defivers about 14 watts,

The one essential ‘'mod” if you want 1o
operate the set from the front panel con-
trols is to replace the screwdriver adjust
receiver gain control with one having a
shalt long enough to takea knob, Discon-
necting the low pass filter parts will let
you hook up an auxiliary receiver to the
RANCE REC antenna connection.

Following the postwar pattern, the dy-
namotor s 3 small hard working unit
which is screwed to the chassis without
shock mounts. It will have a relatively
short life and delivers an especially large
dose of that authentic ‘vacuum cleaner
sound’. If the ARC-39 becomes one of
your favorites an external HY supply
might be a good idea.

The HC-6/ U crystals arcavailable from
all the modern makers; since two are
nevded foreach frequency you're looking,
at about $20 per channel but 0% of 80/ 40
meter AM activity occurs on three or four
fregquencies so a full set isn’t needed.



Left bottom view of the ARC-39. Rear to front of set at top of photo: Dynamotor
connections, receiver tuning capacitor (may look familiar!) transmitter tuning cap,
bottom end of retuner assembly. Bottom: Dynamotor, modulator circuits, bottom of
loading coil pit, panel connector wiring and bypasses. Note connector pulled from
retuner for photo: the pins are the same small banana pins used in the 'command' sets.

The series-parallel filament circuit
means that if some tubes are missing or
open the life of the others in parallel with
it may be a few minutes or less; check the
filaments before applying power. On any
autotune set you should change the chan-
nel immediately when you apply power.
If the set doesn't channel, shut down and
find the problem. Something may be
jammed and the first real warning can be
a bad smell and smoke from the motor.

The ARC-39 is crystal controlled and it
definitely isn't a high powered set. With
no BFO there's no way to copy SSB. Once
you get beyond these things, however, it
makes a fine rig for the vintage military
enthusiast. The selectivity is good for a
set of this period and the amplified AVC
and excellent noise limiter make it a real
pleasure in net operation. This is about
the easiest HF rig there is to get working
and to use; operating it will give youa feel
for military radio at its best.
Conclusions

Looking at the ARC-39 design overall,

you can't help thinking that the Aircraft
Radio engineers studied every military
set then in production and copied from
most of them. That's good - the require-
ment didn’t call for advances in the state
of the art and how many sets have we
reviewed which were obsolete beforethey
were in production or which did wrong
something that every other set of the pe-
riod did right?

The ARC-39 is simple to tune up and
operate; among mechanically retuned
transceivers it probably has the fastest
channel change time.

In general only the very simplest mili-
tary transceivers (small portables) should
use separate crystals for transmitter and
receiver. There are simply too many pos-
sible mistakes when two nearly identical
parts must be installed in the right places
and of course an extra crystal for each
channel makes the set cost more. It is no
big deal to feed the receiver oscillator
output through a mixer (with the IF fre-
quency) to get the channel frequency. But

continued on page 34



Good Audio

Part Two

by John Staples, W6BM
732 Cragmont
Berkeley, CA 94708

Compressors and Peak Limiters

Compressorsare like AGC circuits: they
act quickly on bursts of audio and release
the attenuation slowly to keep the aver-
age audio level constant. Below a certain
input level threshold, gain does not vary,
but above the threshold, the compressor
gain is reduced to keep the average out-
put level constant.

Note that | said "average level”. The
speech waveform is complex, and al-
though the compressor affects the aver-
age power level, peaks may still sneak
through. The compressor gain reduction
attack time is a few milliseconds, so low-
frequency signals are not distorted. (The
compressor gain change must be slower
than the longest period of the signal.) The
longer releasetime prevents the gain from
rushing up between words and phrases,
and reduces the room echo.

Some audio transients are bound to get
through and overmodulate the transmit-
ter. Often audio compressors are cas-
caded, with the attack/decay times of the
front-end ones slower, followed by com-
pressors with faster attack/decay times.
Compressors operating with short time
constants are sometimes called peak lim-
iters.

At W6BM, a Gates Compander with a
very long release time is followed by an
Altec 436C with a 1.3 second decay time,
followed by a CBS Volumax 400 peak
limiter with a short attack /decay time to
clean up the remaining fast transients.

*
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o
p -Mi“tli- EQ I Ia- Xmitr
G—

Fig. 4

I
o Slow § _iFast
Limit Limit

10

Alternative Transmitter Audio
Feedpoints

The output level of commercial audio
processing equipment is usually 10 to 30
dBm, (dB above 1 milliwatt, or about 2.5
to 25 volts rms into 600 ohms). This is too
high for the microphone input, as it will
overload the stage before the audio gain
control. An alternative is to feed the au-
dio right across the modulator gain con-
trol, shunted by a 600 ohm resistor to
correctly terminate the audio source. Once
the limiter and modulator gain controls
are properly set for 100% peak modula-
tion, only the gain controls upstream of
the limiters should be adjusted.
Distortion

Distortion significantly affects the au-
dibility, or the ease of understanding the
words. Clipping, overmodulation, satu-
rated audio transformers and poorly bi-
ased modulator stages arethe chief causes
of distortion. All of these are curable.

The famous "Valiant Sound" is due pri-
marily to saturation of the audio driver
transformer by d.c. flowing through the
primary, magnetizing the transformer
core to near saturation. A modification
has been published (Staples, ER #24)
which cures the deficiencies of the origi-
nal circuit.

The idle modulator current should be
adjusted to the transmitter specification.
If the tubes are weak, they may go into
distortion before 100% modulation is
reached.

Inverse feedback around the high-level
stages following the gain control may
help reducedistortionin theoutput stage.

Take care to eliminate r.f. from the au-
dio circuits: they may rectify the signal
and produce feedback. R.F. pickupinlow-
impedance circuits may be eliminated by
placinga0.005 microfarad capacitor from
cach sideofthe balanced lineto ground at
each piece of equipment.



Class AB2 modulators draw grid cur-
rent during part of the cycle. The driver
must have a low source impedance so the
waveiorm is not distorted dunng gnd
current flow. The bias supply decoupling
capacitor from the center tap of the drver
transtormer to ground must be n good
condition to lower the impedance of the
audio drive to the modulator tubes.

Other causes of distortion ane insuffi-
cient grid drive, preventing full upward
modulation, or weak (emission limited )
final amplifier tubes, also preventing tull
upwird modulation
Monitoring

| am constantly amared at how few
stations have momitonng fac libes. Mon-
tors generally fall into three categones
level meters, oscilloscope displays and
aural monitors {head phones),

Average level meters, such as VU indi-
cators are the least effective. Mechanical
meter movements respond slowly, miss-
ing the audio peaks that cause splatter.

Commercial AM modulation monitors,
such as the popular General Radio 1931
(A B)are making theirappearance at ham
flea markets. These monitors display peak
modulation level and carmer shift. The
peak level is indicated by a lamp, which
can be set to flash at a presclected nega-
tive peak modulation level, up to HO0S

The carmier shift meter 15 useful m o
tablishing the proper operating condi-
tions of the final amplificr. The camer
shift meter indicates the average carmer
voltage, which should stay constant dur-
ing, modulation. (The peak voltage for
100 sine-wave modulation doubles, and
thee average power output increases by
50%, but the carrier voltage, averaged
over one perod of the mod ulation wave
form, remains constant). Downward car
rier shift may indicate overmodulation or
poor high-voltage regulation, and upward
carmier shift may indicate parasatics. Tun-
ing single-swdeband transmitters may be
faciltated by using a simple carmer shift
metering circuit (Staples, ER#36),
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An ellective negative-peak
overmodulation monitor may be con-
structed by connecting the cathode of a
high-voltage diode to the modulated B+
line to the final and the anode to ground
through a meter. Upon negative swings
of the modulated B, the diode will con-
duct current and deflect the meter,

Orscilloscope-based modulation moni-
toring pnwiduht better information, with
a traperoidal-pattern display casier to
interpret than an envelope display
(Staples, ER#11). An envelope display is
certainly effective, and will help set the
phase of the audio to maximiee the posi-
tive modulation peaks. If the negative
peaks appear mone prominent than the
positive, try switching the audio phase as
described above. Overmodulation ap-
pears as "beads” along the baseline. My
own transmitter has a trapezoidal moni-
tor built right into the final amplifier
(Staples, ERH1S),
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Aural monitoring is perhaps the easi-
est, requiring o pair of headphones, a
disde, a few foct of antenna and a few
other small parts (Staples, ER#36), The
o ulation level can't beaccurately moni-
tored, but hum, noise and distortion can
be heard. It s wsetul to be able o everse
the phase of the phones, I the head phone
phase 1s improper, the whole bass regis-
ter wall bee Jost by dostroctive interferenoe
between the headphone audio and the
boneconducton audio from the Lirynx to
the ears.
High-Level Modulation Circuits

The modulator power output capabil-
ity must be at least one-half the d o power
input to the final ri amplificr. The dc
power input 10 the modulator stage is
almost equal to the input power (o the
final for 10 sine-wave modulation, as
the plate cificency of aclass-Bmodulator
output stage 15 wsually around 60%, Full
100% sine-wave modulabion stresses the
modulator and lgh-voltage power sup-

Trinde final amplificrs and pentodes
with proper co-modulation of the screen
grid voltage have a fairly lincar voltage-
current characteristic, so the final ampli-
fier plate current approximately follows
the instantancous plate voltage. One
modulator tube may work harder than
Ehee other due b the varying load imped-
anceof the linalamplitier. This may conse
distortion due to asymmetrical loading
on the positive and negative modulation
peaks. Negative peak loading arcuits,
consisting of a resistor and a diode con-
nected across the modulation transtormer
to absorb some of the power on the easy”
half of the cyche may reduce this possible
source of distortion, A fived resistor may
be included in the plate lead of one of the
modulator tubes 10 equalize the lToad
(Kleronomos, ER¥7)

The ultramodulanion configuraton al
lows more audio to be placed on the car-
rier by rectifying, part of the audio and
adding 5t w the final By voliage, which
koeps the modulated Be from swingmg
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down through sero (Kleronomos, ER#3),
This circuit increases the signal level, but
at the expense of significant carmer shift
and distortion. Since the 1.5 KW legal
power imit now refers to peak envelope
power, it makes no sense o employ this
circuit. Any scheme that causes the aver-
age carmier level to fluctuate at a syllable
rate, such as controllisd -carmer schemes,
should be avouded, as they play havoc
with the ACC action of many receivers.

With the price of 8107 s increasing, alter-
native tubes may be used. Trodecon-
nected B13s work well in transmitters of
this power level, operating at almost zero
bias. All three gnds are connected to-
gether, and fived bias may be derived
from a sener dwsde in the cathode ciromnt.
One advantage of sermo-buas operation s
that the drver s Jloasded over the entine
audio cyche, not just al the peaks. Swamp-
ing resistors may be placed across the
socondary of the driver transformer (o
stabilize the dover load if enough dove
power is available,

A technmague ussd in broadcast trans-
mutter isolates the d o, current (low from
the secondary ol the modulation trans-

Final
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former by feoding plate voltage to the
final amplifier through an audio choke
which is coupled to the modulation trans-
former secondary through ad o blocking
capacitor. This prevents magnetization
of the transformer corne, rising, its induc-
tance, and providing better low-frequency
response at reduced distortion

Almost all igh-leved modulated broad-
cast transmitters use push-pull audio
amplifier stages throughout and employ
negative audio feedback from the plates
of the modulator tubes to the gnids of the
first stage to reduce distortion and stabi-
lize the gain. Negative feedback can be
used to advantage in ham transmmitters,
usually over the last two or three stages
preceding, the modulation transformer .
This will reguire some experimentation
to achieve stability, particularly dunng
transients introduced by overmodulation.
Circuit modifications incorporating nega-
tive feedback have been published for the
Johnson Valiant (Staples, ER#34).
Protecting the Modulation Trans-
former

During overmaodulation, the final plate
voltage swings below zera, cutting off the
final amplifier plate current. This effec-
tively disconnects the load from the modu-
lator resulting in an open circuit condi-
tion on the modulation transformaer sec-
ondary. What happens next di'pt'nds in
parton thesourceimpedance of the modu-
lator itself.

If the modulator output stage uses tri-
odes, which have a relatively low output
impedance, (at least one is always con-
ducting on audio peaks), enough damp-
ing may be present to prevent the voltage
on the secondary of the modulation trans-
former from soaning. Pentode or beam
power modulator tubes, on the other
hand, operating without inverse feedback,
provide no such damping and the volt-
age across the secondary may go high
encugh during negative overmodulation
peaks to cause breakdown. A spark gap
across the sevondary of the modulation
transformer adjusted (o break down at a

bit more than twice the d.c. supply volt-
age will protect the transformer
{Dennison, ERE25),

Additional protection for the trans-
former is obtained by isolating the case
from ground and allowing it to float up to
high voltage potential, reducing the voli-
age stress betwoeen the windings and the
iron core. Perhaps half of the modulation
transformers in the KW-1 and the John-
won Desk Kilowatt transmutters have al-
ready failed (they use the same trans-
former). Make sure that the transformer
is made inacoessible for safety
Low-Level Modulation Circuits and
Single-Sideband Transmitters

Some AM transmitters including many
older broadcast transmutters generate the
AM signal at low level and amplify it
with lincar amplifiers. The amplibers
must be capable of providing a peak
power output of four times the
unmodulated carrier power. The effi-
ciency of class-B lincars at the
unmodulated carrier level s typically
about 33%. To produce the legal limit of
1.5 KW peak envelope power, or I75wans
of unmodulated carrier at 33% efficiency,
the unmodulated carrier input power
would be 1136 watls, and 761 watts is
dissipated as heat on the plates of the
output tubes. A 1 KW carrier broadcast
transmitter with a linear in the fnal dissi-
pates 2 KW on the plates, Linears de-
signied for sideband use do not react well
to thig kind of abuse,




Herm Renner, W@SCU, with some very nice vintage equipment. He operates 160, 80
and VHF.

Frank Susnik, WAARZ, in his workshop. He's 80 years old and was first licensed in
1933. During WW II he served in the Signal Corps. doing radio maintainance.
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From left to right: Steve Barnes, K6PFW; John Hurst, KU6X and Jim Wilson, NU6H.
This photo was taken at the Los Altos swap meet in April of this year.

Carter Elliott, WD4AYS, in his vintage station that consists of mostly Collins equip-
ment.
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Variable Frequency Crystals for Use in Amateur Transmitters
*

by Joel Levine, WB2BMH
67 Derby Ave.
Greenlawn, NY 11740

Crystals are amazing devices. These
compact little packages control the out-
put frequency of a transmitter without
the visible indicators of heat and light.
You can pull them and plug them and
each time the crystal will oscillate on the
same frequency. Manufactured from
naturally occurring crystals, their reputa-
tion for stability and reliability have
earned them the nickname "the rock”. As
aNoviceinthe 1960's, restricted to crystal
controlled transmission by FCC regula-
tion, these sugar cube shaped compo-
nents were my key to the pleasures of
ham radio.

The notion that crystals can change
frequency seems to violate a law of phys-
ics. After all, when crystals first became
availableinthelate 1920'sand early 1930's
they were hailed as a costly but effective
method to assure frequency stability and
accuracy. Most hams of the 1930's era did
not own accurate wavemeters and the
calibration of receivers could not be as-
sured to guarantee in-band operation.
Within a few years the crystal controlled
Colpitts oscillator replaced the unpredict-
able self-excited circuits popular with
hams of that era. Even though crystals
were expensive, at $4.00 to $20.00 apiece
in hard to earn depression dollars, (note:
my father, W2RKC, earned $25 per week
in 1937) the huge advantages of stability
and frequency predictability guaranteed
the wide-spread acceptance of crystal os-
cillators.

The great disadvantage of crystal con-
trol was the limitation of operation to a
single frequency. One approach to multi-
plying crystal usefulness was frequency
multiplication. A frequency multiplier is
an oscillator or amplifier which is tuned
to a harmonic of the crystal frequency.
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Thisapproach worked because the pre-
World War Two ham bands were direct
harmonics of one another. (This changed
after the war; five meters and two and a
half meters made way for other services
and hams were given six and two meters;
later the 15 meter band was added and
during the 1980s, 12 and 17 meters.)

Doubling an 80 meter crystal oscillator
to 40 meters did not change the original
(or fundamental) frequency of the crys-
tal; it provided a second output frequency
which may or may not have been within
the part of the band you wanted to oper-
ate. The alternative, variable frequency
oscillators, remained expensive, proneto
frequency drift and beyond the financial
reach of many hams well into the 1950's.

My flea market searches have uncov-
ered two approaches to varying frequency
with the use of crystals; the first approach
was the Bliley VF-1 (Variable Frequency
1) crystal. Offered in QST during the late
1930's, this crystal had a top mounted dial
which varied the frequency up to 5 Khz.
We generally think of a crystal as having
a fixed frequency determined by the size,
material, cut of the crystal and ambient
temperature. While this is generally true,
another factor is the tension on the plates
which make the electrical contact; vary
the tension and the frequency will change
within a small range.

VF-1 variable frequency crystal



The top mounted dial on the VF-1 ro-
tates a screw which compresses or re-
leases the spring holding the crystal. |
have two VF-1s and the calibrated mark-
ing on the top of the crystal coincide
accurately with theoutput measured ona
frequency counter. Bliley offered three
models with fundamental frequencies in
the 160, 80 and 40 meter amateur bands.

There were disad vantages to the VF-1.
The 5 khz frequency range was only
enough to move between the QRM on
CW.On AM transmissions 5 Khz will not
move you outside of the bandwidth of
the signal. Listed at eight to ten dollars
apiece in the 1937 ARRL Handbook, the
VF-1 was a poor man's VFO. By compari-
son, a standard single frequency BC-3
crystal listed for $3.95 to $4.95 in the same
catalogue. My own experiments with the
VF-1 indicate that output dropped as fre-
quency increased so the VE-1 was not us
able for a full 5 Khz of variation with all
oscillators.

An entirely different approach to vari-
able frequency operation crystal control
is the Deka-xtal manufactured during the
late 1940's by Scientific Radio Products of
Council Bluffs, lowa. This device, which
looks like a flying saucer, mounted 10
crystals in a single crystal holder with a
rotatable switch located on the top. Turn-
ing the top piece switches in successive
crystals with frequencies spaced through-
out the band. In 1948 the Deka-xtal cost
$5.95 without crystals and $14.95 with ten
crystals selected by the manufacturer.

Deka-xtal, 10-position crystal

This is not really a variable frequency
crystal because the frequency of each se-
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lection is determined by a different crys-
tal. However, this device utilizes crystals
to approximate VFO operation while as-
suring the stability and accuracy of crys-
tal operation. | have units with funda-
mental frequencies in the 160, 80 and 40
meter bands. With frequency multiplica-
tion, the Deka-xtal was useful after the
war on all ham bands up to ten meters.

The Deka-xtal was not popular; it was
introduced at a time of decreasing VFO
price and improving VFO performance,
and it was relatively expensive. Tempera-
ture compensating components in the os-
cillator circuitsdesigned to change valueas
the VFOwarmed up produced significantly
better stability than was previously avail-
able. However, the problem of poor stabil-
ity was not truly solved until the heat gen-
crated by the tube's filament was elimi-
nated by conversion to cooler operating
solid-statedevices. Even today, the highest
levels of stability in solid-state devices can
be achieved only by placing the crystalina
temperature controlled oven.

The Deka-xtal did not spawn imitation
by the major crystal manufacturers like
JAN, Bliley and Texas Crystal. In addi-
tion to improving VFO price/perfor-
mance, inexpensive surplus crystals may
have contributed to the apparent lack of
interest. Costing as little asone dollar per
crystal on the surplus market, it was less
expensive to purchase ten surplus crys-
tals than to purchase one Deka-xtal.

Ofcourse, crystals werenevereliminated
from circuits requiring the properties of
frequency accuracy and stability. VFO con-
trolled transmitters of the 1950s and later
used crystals for converters in various cir-
cuit configurations. A later development,
the phase-locked-loop, produced accurate
and stable outputs by utilizing the crystal
as a reference oscillator in a circuit of fre-
quency dividers and logic.

Crystals werean important component
during the vacuum tube era. | encourage
other collectors with this interest to docu-
ment these interesting and technologi-
cally important devices. ER



Improved Audio for the Collins 75A-4

by Bill Beatty, K7CMS
4721 N. Bamboo Cir.
Tuscon, AZ 85749

There are several reasons that a 75A-4
doesn't sound as good as other communi-
cations receivers with single ended 6 AQ5
audio. The first is its audio output trans-
former, T5. Collins designed some inverse
feedback around it but this can be im-
proved in the quest of better fidelity. An-
other inverse feedback loop, within the
first loop, is R109, 390 K, between the two
plates of V13, 12AT7, and it also is a cause
of distortion.

The best cure for the former problem is
to replace T5 with a good 4 watt audio
output transformer and then experiment
with the amount of inverse feedback by
adjusting the value of R71, presently 33 K.
Oryoucanleave T5inand useless inverse
feedback by moving R71 from pin 3, the
12AT7 first stage cathode, to pin 8, the
12AT7 second stage cathode. Since one

less stage of audio is in the loop, the pri-
mary of theaudio output transformer will
have to bereversed. Then the value of R71
can be experimented with, although 33 K
is the value l ended up with in my 75A4.

R109, 390 K, should be removed.

Now the audio should sound much
better, but louder than before. In fact,
some hum or other leak-through never
heard before may be apparent. One of the
purposes of so much inverse feedback
was to throttle back the gain to cover up
this stuff! I added a 470 K in series with
C100 feeding pin 7, the second 12AT7
control grid, to cut back the gain. It may be
necessary to change some lead dress and
run a separate shielded cable to the AF
Gain pottoclean upanyresidual lowlevel
leakage. The results are worth the effort.
ER

Our printers goofed!This
photo belongs on page 78

A

Believe it not, the cat's name is Smokey. Phil Goodman, K4FXB, who is well-known
for his repair/restoration work in the Atlanta, Ga. area, sent this photo in. I wonder
how many of his 9 lives Smokey has used up!
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AM FREQUENCIES

2 Meters - 144.4, calling freq., activity in most cities; 6 meters - 50.4 calling freq.
10 meters - 29.0-29.2 operating window; 12 meters - 24,985 calling freq.; 15
meters - 21.400 - 21.450; 17 meters - 18.150 calling freq.; 20 meters - 14.286 for
the nightly net starting at 5:00 CA time; 40 meters - 7160, 7195, 7290 are the
main freqs. Westcoast AM'ers net every Sunday afternoon, 4:00 PM on 7160; 80
meters - 3870, 3880 and 3885 are the main freqs. Westcoast swap net Wednes-
days nights, 9:00 PM on 3870. AM Swap net Thursday nights, 7:30 PM on 3885;
160 meters - Gray Hair net every Tuesday at 8:00 PM EST on 1945. Mostly
sporadic summertime activity, but during the winter signals can be heard
anywhere on this band.

Drake Tube and Antique Radio Net

The Drake net was started by Criss, KB8IZX and Don, WZB8O. The first session was held
Saturday January 23, 1993 on 3865 at 8 PM EST and the net has been going strong and
growing ever since.

Criss says it started as a joke between himself and WZ8O. They were totally amazed
to get 45 check-ins the first night. He added, "l knew there were a lot of Drakes out there
but it still amazes me that so many Drake owners were on frequency that night.”

The net operates much like the other "users’ nets in that they have a technical session
and a swap session and they welcome all check-ins, with the only prerequisite being an
interest in Drake equipment.

If you have Drake gear or an interest in the company, consider tuning into the net.It's
very friendly and you should enjoy the experience.

Criss Heston, KB8IZX, who founded the net along with WZ80.
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Transmitter Metering for the Blind

by Dick Houston, WOPK
159 Sortais Road
Durango, CO 81301

In Last month's EK Mike Dent asked for
help indevising a way he could read plate
current for tuneup - without his becom-
ing part of the high-voltage circuit! | have
had a bit of experence in design of such
things, so | sent him some info. | men-
tioned to Barry the possibility of an article
on the subpect it he thought enough people
would be interested. Hethought it would
be a good idea, o here goes

First some background - in the Wash-
mgton, D.C. area in the carly 50's | de-
signed and built a complete volt-ohm-
milliammeter for a blind ham frend. It
was a rather large thing because it was
built well before the age of integrated
circuits and transistors (| assume that it is
OK to use those naughty words in FR so
long as I'm talking about instrumenta-
tion!) It was a most interesting project
and leven learned enough Braille to make
the calibrated scales, The thing worked
very well and was o success oxcept for
one thing - it was a total dud for my
friend! 111 tell you why shortly,

The unitcontained a voltage-controlled
audio oscillator, an amphifier, and a
speaker to provide a tone that the user
could hear. The front end consisted of a
function switch, a range switch, and a
network of series resistors, shunt resis-
tors, AC rectifier diodes, and a battery;
just what you would find in a conven-
tional VOM. All values were such that at
the maximum range in any position the
output to the osallator was a given volt-
age - say one volt DC. The output tone
frequency or pitch then vaned from low
to high, depending on the control volt-
age, which in turn depended on the value

being measurnsd

As described so far the unit would have
worked OK for tuncup, for which the
operator would just have 1o tune or ad-
Just for maximum or minimum tone fre-
quency. The big problem was a way to
calibrate for actual vollages, currents, etc.
It turned out that the solution was simple
I mercly used a front-paned lincar pot ina
simple adpustable voltage divider circuit
that produced one volt at the high end of
the pot.

Turnng the pot then produced the same
range of output voltage as did the meter-
ing circuit. This voltage was fod to one
side of an SPPOT switch and the metering
voltage was fed to the other side. The arm
of the switch went (o the voltage<on-
trofled oscillator,

In operation, the user connected the
unit into the circuit as reguined, then op-
erated the switch back and forth while
turning the pot until the tone was the
same with the pot in either position. The
pot position was then an indication of the
output of the metering circuit. A long
pointer was mounted on the pot shaftand
calibrated Braillescales, one for each type
ol measurement, were slipped under the
pointer as reguired. The blind vsermernely
read the Braille numbers at the nearest
calibration points and made a mental in-
terpolation between points (just as a
sighted user would do when the meter
pointer talls between printed calibration
points on a regular meter),

That's the whole story on the unit -
except for why it was a failure. When |
took the thing o my friend’s house for a
demo, | found that he was essentially
tone deaf™ Inthe musical do-ne-mi scheme
of things, he could ust begin 1o notice a
tone difference with a do-mi imterval! Oh
well, it was published in a general radio
publication of the day, so maybe it did
help somebody
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Enough of that - let's get to Mike's info.
Mike already had the tone unit, so all he
needed was a way to divorce himsel
from the high voltage. There is a very
simple and inexpensive electronic item
that can do just that and do it very simply.
Itis called an optoisolator. It may also be
called an optocoupler, Despite the appar-
entopposite nature of the two terms, they
both do the same thing - they permit
transmission of clectrical info from one
end to the other with no actual connec-
ton (except for light) between the two.
Light being a good insulator, if | may put
it that way, there s no actual electrical
connection between the input and output
circuits. Theordinary isolators in the cata-
logs show voltage isolation ratings from
1000 volts to 3500 volts. In general a unit
called an optocoupler may or may not
provide high-vollage isolation - that's the
difference betwoen the two deviees.

An optoisolator consists of a light-pro-
ducing device of some kind and a hight-
detection device of some kind mounted
in a ightproof housing,. There are several

kinds of devices that are wsed, but I
limit this discussion to the LED for pro-
ducing the ight and the ight-dependent
resistor (LDR) or phototransistor for re-
ception of the light. All ER readers are
probably familiar with LED's, An LDR is
simply a resistance element whose resis-
tance varies with the amount of light fall-
ing onit. The resistance is very high in the
dark and goes lower as the brightness of
the light increases. The phototransistor is
vory similar to an ordinary transistor, but
the current flow is controlled by light
falling on the base area instead of by
current inpected into the base. Some units
also have a base lead for other pu

In operation both the LDR and the
phototransistor do the same thing - they
pass more or less current depending on
the brightness of light striking them.

To read the plate current meter, as Mike
needed to do, from here on the problem is
Just to connect the optoisolator into the
plate current circuit so that varying plate
current will cause the LED in the isolator

to vary in brightness. Then the output
continued mevt page



2T

CayminTi
FaT
o

(213

—. TH
Tawi Layr
]

Figure 2

sade of the isolator will by connocted in a
circuit that will produce a varying output
voltage that can be interprcted by the
tone device. That will suffice for peaking
and dipping with the driver and PA tun-
ing.

Figure 1 shows the circuit wath typical
resistor values. Actual values will de-
pend on the current 1o be measured, and
they arecasily caleulated with Ohm's law,
so we'll just talk generalities. To sample
the PA plate current, we'll put a resistor in
senes with the plate current bead. The
resistance will be calculated to produce a
small voltage drop at the maximum plate
current - let's call it 10 volts (the actual
value isn't critical). This voltage will be
subtracted from the I'A plate voltage, but
with a PA plate voltage of several hun-
dred volts, the result will be negligible.

Mow we use that 10 volts to drive the
LED through a current-limiting resistor,
Most LED's have an internal voltage drop
of about three-quarters of a volt, most can
handle 35 mA or so, and a typical operat-
ing current is about 20 mA. So we'll select
the seres resistor to produce a drop of
about 9. 25 volts when the current through
it is 20 mA. That's all there is to running
the LED. On the other end of the isolator
we'll put the LDR or the phototransistor
in a voltage divider circuit so that the
changing current flow through the de-
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vioe will produce a vanable voltage, which
will then be fed to the tone device. Figure
I shows resistancoe values basexd on these
figures - they may be different in a spe-
cific case.

O thing, | want to stress before going
on is that the output circuit MUST be
WELL-GROUNDED. Optoisolators do a
pood b, but things DO break down, and
precautions should be taken to protect
the operator in any case.

For praking and dipping, the circuits
described so far areall that is needod . But
tor loading the final to a specific curment
point some maeans of calibration is re-
quired. Since with a given rig it isn't nec-
essary o determine many values of cur-
rent, but post the one that s cormect load-
ing for that transmitter, a much-simpl-
fied version of the VOM calibration | de-
scribed carlier will do quite well. Figure 2
shows the circunt involved. The adjust-
able voltage divider cincuit provides a
viltage in the same range as the voltage
coming from the optoisolator output. An
SIDT switch permits feeding the tone
device from cither the optosolator or the
calibrating circuil

A sighted operator will tune and ad just
the rig for the proper PA plate current. He
or she will then adjust the calibration pot
so that the tone frequency is the same
with the switch in cither position. That
calibrates for that specific current. The
blind operator then need only adjust load-
ing or whatever so that the tone freuency
1% the same in both switch positions, and
the rig is set to the correct PA current, If
there were a need o adjust o more than
one specific current, say for low and high
power, additional voltage dividers and a
switch with more positions could be used.

That's about all. If anybody decides to
build such a device and docsn't foel com-
fortable with the calculations involved,
Il be glad 10 help. The address is: 159
Sortais Road, Durango, CO 81301, and
the landline number is (303) 2479159 gR



Instant Antenna

by Skip Green, K7YOO
P.O. Box 595
Winona, MN 55987

As many of you are aware, | do a lot of
traveling as part of my job. Like most
people Lalways try to mix alittle "monkey
business” with this in the form of amateur
radio. As you may imagine, the biggest
difficulty | have faced is in getting a de-
cent radiator up at my hotel or apaniment
during portableoperation. The gear hasa't
beven a big problem but | am always trymg
and experimenting o find an antenna
that is both portable and effective. | have
tried mobile antennas, the Cushoraft R-5,
rotatable dipoles (driven clement from
and old beam) and random wires, but
they all present cither a logistical prob-
lem or don’t radiate very well. What 've
finally scttled on is both simple and very
inexpensive, Last year we went to my
parents for Christmas and a proesent my
dad received provided the inspiration.
What he got was a telescoping golf ball
retriever. The minute | saw this beauty 1
envisioned the ultimate in portable an-
tennas. For those of you who are not
familiar with the device, it consists of 4 or
hsections ol ¥ long aluminum tubing that
telescopes out to 12" or 18 depending on
the model, At the end of the smallest
section isa small cup just the right size for
retrieving goli balls from your favorite
water trap. Best of all, these units arconly
15to 18 dollars at your local Fleet Farm! [f
anybody knew these made dandy anten-
nas, the price would undoubtedly be
much higher,

Someconversion is rguined to use these
for antennas. The first step is to cut off the
litthe plastic cup on the end of the "an-
tenna” (unh=s you want to continue to
rescue golf balls). Then disassemble the
sections by removing the small plastic
pins that kcfplhruttnmmgﬂltr when
fully collapsed. Save the pins for

reassembly later. Next, use a hacksaw to
slit the top of cach section (about 17) ex-
cept the top one and procure some hose
clamps that will fit the top of cach tube
and the bottom of the first, or largest
section. The final step is the most impor-
tant. Allof the retrievers | have

are anodized 1o give a hard durable fin-
ish. Unfortunately anodizing does not
conduct very well. Atthe junction of each
tube the anod wed finesh must be removed.
1 used the glass bead blaster here at the
plant, but sandpaper and Scotch Brite
would be equally effective. To form an
cffective conductor, the inside top of cach
tube and the outside bottom must be
sanded. A small Dremel tool with a sand-
ing roll would also work well. Finally,
clean up thesections and reassemble them
{don't forget the small pins) and place a
hose clamp at each unction.

To mount the telescoping antenna. |
fabricated a bracket from an old mobile
mount (insulated of course) and bolted a
“C clamp to it for attachment o a win-
dowsill orbalcony railing. lam sure many
ol you will have your own ideas for
mounts. Fiberglass rod, treated wood
dowels or plastic pipeand "U" bolts should
all work equally well,

In my most recent trip as 4X/K7YOO |
worked over 60 countries (including A21
and XU3) using this unit off a balcony
railing with a small counterpoise wire
dangling down from the grounded side
of the base. | extended it to the full 18 and
used a tuner [loading coil setup at the
base of the antenna to resonate it on 40,
20, 17, 15 and 10 meters. On my next trip
1 will mark the antenna and telescopeit to
the correct resonant length for 20 meters
on up (not forgetting the anodizing re-
moval’) | was just being lary and letting
the autotuner do the work! | can now
walk on the airplane with my high tech
“fishing pole” and nobody isthe wiser. ER



Rebuilding The Heath AT-1

by Dave Ishmael, WA6VVL
1118 Paularino Ave.
Costa Mesa, CA 92626

During my Novice career in 1960
(WVELXW), there were lots of DX-20s, DX-
35s, DX-40s, and a few DX-100s, but I don't
recall seeing one AT-1. 1 used Alan
Burgstahler/WA6AWD's DX-20 for many
of my Novice and Conditional QSOs. Asa
result, | have never looked at the AT-1 with
much affection. Maybe a curious passing
glance if | saw one at the local amateur
swapmeets, but nothing more.

After | built my first 6AG7/6L6 xmtr
(ER#43) and later a6AG7 /6E5 QRP xmtr, |
started looking at the AT-1s a bit differ-
ently. | even started advertising for one.
Chuck Penson/WA77ZZE s article The AT-
1:Heath Gets on the Air" (ER#46) was the
final straw - I now had to have an AT-1!

The problem at this point was so did
everyone else on the planet!! The article
"The Lure of Classic Radio” by Marty

Drift/ WB2FOU and Jim Musgrove/
K5BZH in the March '93 QST helped to
increase the price of AT-1s by saying in
part: "Many Novice transmitters are
prized possessions. The Heath AT-1 may
sell for well over $100." Ouch!! Pictures of
Marty Drift's restored AT-1 just made my
"AT-1 fever" worse. | answered Bob/
KA@RRX's AT-1 ad in the March '93 QST
by mail (there was no phone number) and
mine was the 27th inquiry for his AT-1! |
traded Mort/W6KLT for two AT-1 parts
units. Both had sheet metal mods to the
front panels and chassis and were miss-
ing the power transformers and meters
and neither was suitable for rebuilding. |
finally located an original AT-1 from
John/KA@DEZ. John's AT-1 wasin origi-
nal condition and had no sheet metal
mods - it was a perfect candidate for
rebuilding.

My goal in rebuilding the AT-1 was
NOT a museum level restoration.  wanted
a near-mint working example of an AT-1

Front panel of the rebuilt AT-1.




The chassis was painted with Rust-Oleum after a good wire brushing with an electric
drill.

and I took a few "liberties” getting there,
Readers familiar with the AT-1's wiring
can easily spot the under-chassis differ-
ences. | don’t like using the word “resto-
ration” because of these differences and
the methods that I used in rebuilding my
AT-1. The following are highlights of my
AT-1 rebuild:

*The chassis and front panel were com-
pletely stripped. The octal sockets, coils,
DRIVER/OUTPUT tuning caps, BAND/
CURRENT switches, terminal strips, and
many components were unsoldered and
cleaned.

*The front panel was cleaned in a mild
solution of soap and water and then pol-
ished with a couple of coats of Meguiar's
Car Cleaner/Wax. | was pleasantly sur-
prised how well the front panel cleaned
up.
P" The top of the copper plated chassis
was badly corroded while the bottom
was OK. The chassis top and coil support
bracket were wire brushed with a fine
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wire wheel. | then painted the top of the
chassis and coil support bracket w/Rust-
Oleum #7714 copper. This is the first cop-
per chassis | have painted and lam happy
with the results. The painted copper is
just a tad "brighter” than the original but
you can't tell the difference in the color
pictures.

* The meter was badly rusted and the
glass was stained on the inside. | disas-
sembled the meter by carefully folding
back the eight tabs on the rear. The bezel
was then bead blasted and painted black.
The meter glass and meter scale were
cleaned and the meter put back together.
| folded the eight tabs back using a large
flat bladed screwdriver. The meter came
out very well but boy do | HATE the way
these meter work - | had almost forgotten
how bad they are until  tuned up the AT-
1. The DX-20/DX-35 has the same type of
meter.

*The transformer was run on the bench
with the 6L6G/5U4C filaments con-

continued next page



Rebuilding the Heath AT-1 from previous page

nected, HV winding open, for several
hours before I cleaned it up. The tube
filaments represent a 21W load. In my
experience, Heath power transformers
have NOT been very reliable and I spend
a few hours on the bench checking them
out before putting them back into a re-
built unit. The power transformer was
then partially disassembled. The endbells
were bead blasted and painted black. The
xfmr leads were "too short" so | rewired
them using vinyl wire.

*Ireplaced the 5SU4GB and 6L6GB with
the correct "period” tubes, the 6L6C and
5U4G. The AT-1 "looks" a lot better with
the "right” tubes in it. All tubes were
tested.

* I did not have an original assembly
manual to rebuild the AT-1 with so | used
the original AT-1s to make some wiring
diagrams and rewired accordingly. I also
"blew-up” the underside chassis view
from Chuck Penson's ER article as a wir-
ing guide - it worked quite well.

* New binder head 6-32 hardware was

Underside of the restored chassis.

used to assemble the AT-1. The original
used round head.

*Thecabinet was painted gray wrinkle.
It's not a good match to the Heath gray
but it's close enough.

The following are some of the "liber-
ties" I took in rewiring the AT-1:

* 83uF 350VDC electrolytics instead of
the original 8uF 350VDC.

* Two 47K 2W equalizing resistors
were added across the 33uF input caps.
The original used none.

* Thenew electrolyticsare much smaller
than the originals so a terminal strip was
added next to the 5U4G socket so that the
"spare” 5U4G socket pins don't serve as
terminals. I did the same thing with the
6L6G socket and the key click filter com-
ponents.

* l added the DX-20 RC network to the
STDBY switch to protect the switch con-
tacts. Theserelatively cheap slideswitches
are not very reliable, but the RC network
helps.

* The ground lug for the 33uF filter




caps is used as the common ground re-
turn for the HV center tap, accessory
socket, and key jack.

* The meter was bench tested and the
51-ohm current shunt resistor was
changed to 43 ohm so that the 100 mA full
scale was accurate.

* The 6AGT oscillator stage was
changed to cathode keyed.

* Possibly the worst "liberty”™ | took was
the use of a Radiwo Shack replacement AC
power cord!

After 22 hours, it was time for the
“smoke” test. Following good Heath prac-
tice, | made a few resistance chocks befone
turning on the power. In addition, 1
learned a long time ago to use a variac
and voltmeter to minimize smoke in the
shack while bringing up the primary
power. After checking filament voltages
and the HV winding, | switched from
STANDBY to PLATE-ON. | heard the
6AGT start up on the crystal frequency in
the monitor receiver. Closing the key, |
peaked the DRIVER for maximum 6L60
grid drive and adjusted the OUTPUT for
a dip in 6L6G plate current. The output
into a 5S0-ohm load was 0.5W! Whoops!! |
like QRI* bul this was ridiculous.

The problem was an open HuH 6AGY
platechoke. After replacing it from one of
the parts units, the output power intoa 50
ohm load was now B-10W on 80 /40M.

When | use xmirs in the AT-1/DX-20
power class, | use the rove to monitor my
signal and serve as a sidetone, The onginal
AT-1 6AGT osaillator is not keyed - it runs
all the time - only the 6L6G stage is cathode
kivesd. | really got tired of the 6 AGT oscilla-
tor running all of the lime so | changed it to
cathode keyod . However, some of my 40M
crystals were now too “chirpy”. The ongi-
nal circuit uses a 15pf/ 100pf divider in the
6AGTs grid. | replaced the 15pf with a 5-
5pt trim cap and tuned it for minimmum
chirp. Dave "the car™ Mills/ AJ7D, 7 miles
from my QTH, gave me good tone reports
on both 50/ 40M and saud that thene was no
evidence of chirp. The same was true for
other 400 Q50-

Using the AT-1 on 80M is a delight -
depress the key and adjust OUTPUT for
maximum output on a Heath AM-2 rela-
tive power meter, Above BOM, the
DRIVER must be peaked. If you use the
AT-1's PLATE meter to dip the 6L6G,
adjust the OUTPUT for dip and then set
the meter switch tomid-position / straight-
up. The meter banging from stop-to-stop
during QSOs will drive you "crazy”if you
don't! 'm always afraid that the meter is
going to “beat itself to death™/"self-de-
struct™

This xmir is now my favorite among,
the AT-1, DX-20, and DX-40. Quite a
change in attitude in (only) six months. |
like the AT-1's mechanical design and,
clectrically, it is a classic 6AGT /6L6 xmir.
Chuck Penson's enthusiasm for the AT-1
is well founded and his article is respon-
sible for at least one AT-1 “convent™ -
thanks Chuck. ER

WOAP ST T HAYE AT MIGSED GEOREE ViE ROt
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CETTRLG ACEIC™ THE PLAVE CAP OF A Gadis

vontinued on page 32



A Premier Quality Homebrew Stereo Amplifier
The Rebirth of the Classic Williamson

Part One

by Bill Kleronomos, KDOHG
P.O. Box 1456

Lyons, CO 80530

Sometimeago | added a Compaat Disc
player o my 20 year old home audio
system and it wasn't long before this new
program source brought to light a num-
ber of deficiencies in my Pioneer inte-
grated amplifier. Not only did it not sound
as good as | thought it should, but its
controls and switches were beginning to
show the effects of years of wear. Having
decided its eventual replacement was in
order, | began reading a number of audio
magazines in an effort to familianze my-
self with the current state of audio tech-
nology. 1 felt Tike old Rip Van Winkle
while | paid for some of my college back
in the mid-7ls by working at a stereo
store as a repair tech. | hadn't paid any
attention to the subpect in the subsequent
20 years,

A surprising fact came to light in short
order. Many of the currently manufac-
tured top line amplifiers in the S1000+
price range, along with preampsand even
CD decks use vacuum tube technology.
Actually, | wasastonished, ina way. Imag-
ine opening up a new QST and finding
companies have brought back their tube
products of years past, *..The NEW
Collins 75A-4C. . . Johnson announces
the return of the Viking Ranger! . "
Audio magazine reports at least 50 firms
world wide are now making vacuum tube
amplifiers; there's even one firm making
a hollow state car stereo! Thereappear to
be several reasons for this resurgence of
vacuum tube technology. Frrst is the feel-
ing of many discnminating audiophiles
that tube amplifiers compliment the
sound of today’s digital program sources
in a positive way; that the sound is inte-
grated in a wholly different manner than

in transistorized units. Another reason
appears to be that consumers of top end
audio are finally getting smart, realizing
that one can pay top dollar for an im-
ported top line audio system but all the
extra money generally buys is overpriced
mediocrity: one gets more fluff, cosmet-
tes, bells and whistles and the same basic
electronic design of a less expensive unit.
{Unfortunately, the same situation is true
in the area of today’s ham gear.) The last
reason for the interest in hollow state is
the snob appeal of a gleaming chassis
with a number of large glowing bottles on
top. What could possibly look more pur-
poseful and powerful than something like
a Macintosh 240 or modern day equiva-
lent? There is and will always be a magic
and appeal to those large, heavy and hot
behemoths that glow in the dark,

My wite eventually made the final de-
cision for me, reminding methat I'd spent
countless hours over the years
homebrewing ham gear; why not build
something for once that the whole family
could enpy?

The Design

There have been incredible numbers of
amplifier designs published over the past
few decades in varying degroes of perfor-
mance and complexity. 1 looked over
many of these as well as the designs of the
well known commercially manufactured
amplifiers of thie 1950s, The circuit | kept
coming back to was one that may have
been built in larger numbers than any
other - the "Williamson” amplifier that
was first described in Wireless World in
1947_ 1 found doeens of references to this
amplifier in many publications of the S0's
and many modifications, criticisims and
upgrades. It was most likely the
Willlamson design that kicked off the
“Hi-Fi" mania that swept the electronic

ist world in the S0's.

To understand what a breakthrough



Front/top view of the homebrew amp.

this amplifier was we need to get a little
historical perspective on the subject.
D.T.N. (Theo) Williamson was a young
man in his 20's who worked in the En-
glish laboratories of the Marconi-Osram
company as a tube development engi-
neer. Sometime during the mid-'40's he
became intrigued with the idea of devel-
oping an essentially distortionless am-
plifier and he spent many hours experi-
menting withdifferentdesigns. Heeven-
tually came to several conclusions dur-
ing this development. First, and most
important, was how crucial the output
transformer was in his overall design.
And his design was simple in structure,
containing no new technology. The real-
ization of extremely high levels of per-
formance in his design was almost en-
tirely dependent on using a high level of
inverse feedback (about 20 dB) around
the entire amplifier, and included within
theloop was theoutputtransformer. Most
other feedback designs of the '30's and
'40's excluded the output transformer
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from the feedback loop; the feedback sig-
nal was commonly derived from the plate
of one of the output tubes. The reason for
this was that at the extremes of the audio
range a large degree of phase shift occurs
both in the output transformer and in an
amplifier's circuitry, and this causes the
applied out of phase feedback to be more
in-phaseand create instability and oscilla-
tions at those frequency extremes.
Williamson's answer was to design an
output transformer of exceedingly high
specifications and to minimize the num-
ber of or eliminate cathode bypass and
coupling capacitors in the circuitry. The
basic structure of his resulting amplifier
consisted of an all-triode design of four
stages: single-ended voltage amp DC
coupled to a phase splitter, followed by
proven and reliable push-pull driver and
output stages. A very simple design re-
sulted with a number of subtle refine-
ments that achieved tight control of phase
shift over many octaves of frequency. The
22 year old Williamson had designed an

continued next page



Homebrew Amplier from previous page
amplifier that had performance far better
than any contemporary of the '40's, in
large part by treating the output trans-
former as an integral part of the design
rather than something merely 'hung on’
to an otherwise well designed circuit.
The timing of Williamson's break-
through was perfect - the world was
transitioning from 78 RPM disc record-
ings to the new media of microgroove
records, FM broadcast and magnetic re-
cording. Even when using a 78 RPM
record as a program source, the
Williamson amplifier had a sound that
was demonstrably better than any other
then available. Witha frequency response
essentially flat from 10 Hz to the 100 Khz
range, low phase shift, and distortion fig-
ures in the tenth percent range, the
Williamson provides a level of perfor-
mance hard to beat even by today's stan-
dards. I wondered just how good a
Williamson could be if the basic design

was upgraded with the use of modern
components and better performing tubes.

The only drawback to the Williamson
design for my application was its power
output specification. At best, a pair of
triode connected 807s can generate some
20 watts. OK in those days past of effi-
cient horn speakers and monster bass
reflex enclosures, but not adequate with
the use of todays more compact high per-
formance/low efficiency speakers.

In the early '50's, an American audio
engineer named David Hafler was think-
ing along much the same lines. His an-
swer to the design problem of great sound-
ing triodes that had low power output
was the development of the "Ultra Lin-
ear" outputcircuit. Theconceptof the UL
design (and similar ones such as the so-
called Q.U.A.D.) was that by feeding
power to the screens of highly efficient
pentodes from taps on the output trans-
former instead of from a separate screen

A L son 20wa

Schematic of the original Williamson amplifier, ca. 1947.
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supply one could achieve a "semi-triode”
form of operation. With taps placed on
theout put transformer’s primary approxi-
mately halfway between the center B
connection and end plate connections one
could almost double the output gener-
ated by a strictly triode connected pentode
and still retain a low order of distortion.

It wasn't long before both homebrewers
and audio equipment manufacturers of
the 50's figured out that the Hafler circuit
made an ideal way to “pice up” the out-
put of the onginal Willlamson design,
and several such designs were publhished
With I in hand, | decided that the
Williamson/Hafler design was the one |
was going to pursue - the specs were just
what | was looking for
Output Transformers

As | previously mentioned, the key
piece of the Williamson, or for that mat-
ter, any other high performance audio
amplifier is the output transformer, The
best ones of the 1950's were never inex-
pensive, but at least there were a mult-
tude of mone or less of f-the-shelf models
available made by manufacturers such as
Stancor, Peerless, UIMTC, Dynaco and oth-
ers, There are far fewer manufacturers of
suitable transformers wday and yes, they
are still expensive, but nol more so in
inflation adjusted dollars. Hooking up
with a good transformer manufacturer
today is a matter of finding their ads in
magazines that cater to the market, Peri-
odicals such as Glass Audio, Sound Prac-
fices and the nationally distributed Awdio
all contain ads by small specialty trans-
former shops. Severalare here in thestates,
but a well known line is made in Japan
under the brand name "Tango™ and are
sold by a US. distributor. Remember, it's
important that one developa high perfor-
mance amplifier around a transformer as
Williamson figured out nearly 50 years
ago, so getting your hands on the iron
first is a prevequisite. | can’t overempha-
size the importance of buying the best
fron you can afford!

Through an ad in Sound Practices |
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became awareofa builder of hand-crafted
transformers, named Mike LaFevre, who
operates under the name of Magnequest
in Philadelphia. Mike has several models
of audio output transformers available
for a number of applications. He has been
a long time student of the craft having
over the yearsobtained theoriginal manu-
facturing prints from legendary manu-
facturers of heavy iron such as Peerless.
He has learned the sciencoe from the guys
who used to be in the business in years
past, much as apprentices in the crafts
used to. Mike's transformers use some of
the more modern advances in materials
such as Nomex insulation (of fire suit
fame) and teflon lead wires, and are built
with painstaking attention. After discuss-
ing my neoeds with him on the phone |
ordered a pairof his MO-431 models with
a screen tap option. My billfold became
lighter to the tune of some $300, and | had
to wail sevieral months for delivery, but
the transformers eventually did arrive
and | was able to start breadboarding. As
a point of interest, Antique Electronic
Supply carries a line of much less expen-
sive high fidelity output transformers
made by Hammond Manufacturing of
Butfalo, NY. | obtained a spec sheet on
thetr 100 wiatt rated model 1650K; it looked
pretty good on paper and might be well
worth considering. The important speci-
fications in any transformer for the
Williamson am plifier are the value of pri-
mary inductance and the primary to sec-
ondary leakage inductance (Williamson
specified 100 Hys minimum forthe former
and 50 mh maximum for the latter). As
with any transformer usexd ina push-pull
amplifier, balance is important as well as
the power rating - don’t skimp on the
iron!

If the transformer you choose has a
greater primary inductance than the one
I usaed, the values of the umuplmgﬂpan—
tors may be increased
This is a place whene cut lndtryunthe
workbench may be called for.

One final note on the subpxct of Feed-

continued next page



Rear view showing input/output connectors and balance controls.

back and the output transformer. If your
completed circuit oscillates or motorboats,
your first action should be to reverse the
polarity of the transformer; swap the
plate and screen leads from one set of
output tubes to the other. As weall know,
acircuit using in-phase feedback is called
an oscillator!
CHASSIS

[ could almost write an entire article on
just the subject of selecting and finishing
achassis fora projectofthistype.Itseemed
pretty clear to me that considering the
weight of all the iron [about35# worth]
that was to be bolted on it, a steel chassis
was going to be the only way to go. The
other thing going in favor of steel was my
plans to have the entire chassis nickel or
chrome plated; this was, afterall, a project
destined for usein theliving room. [ went
through all my parts catalogs and even
called Bud only to find out that the stan-
dard steel chassis had apparently gone
the way of platform shoes and disco, and
atabout the same time-Darn! 20 years too
lateagain! Aftermany morechecks | made
a number of breakthroughs at about the
same time. Yes, one company still does
makea line of standard steel chassis. They
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are Hammond, of Buffalo, NY- yes, the
same folks that make the previously men-
tioned transformers. Not only do they
still make the chassis, but also the match-
ing perforated 'amplifier' covers that were
de rigeur back in the '50's. But better yet,
I made a few breakthroughs in the world
of aluminum. It turns out that an old
company in the business, Premier Metal
Products of New York City makes a line
of 11"x17" chassis that are substantially
thicker and heftier than those made by
Bud and others. Due to a different style of
assembly, they also have flat sides with-
out any overlaps and have reinforcing
gussets welded into the bottom corners. |
highly recommend these chassis for any
homebrew projects that have a lot of
weighty components. The only problem
in dealing with Premier is that they have
a $50 minimum factory order, so | had to
ordertwo chassisand bottom covers. And,
oddlyenough, their Bronx, NY headquar-
ters won't accept telephone credit card
orders, but their Los Angeles branch will.

Thereare far more options available for
finishing aluminum than there ever were
before. Many plating shops now have the
ability to plate aluminum with nickel,



which can be left as 15, or plated over with
other metal such as chrome. Yes, one can
have a chromed aluminum chassis, or for
that matter, | always thought gold plating
would be awfully nice! Regardless of
whatever finish you choose, surface
preparation is very important. Defects
such as scratches will be painfully obvi-
ous on a finished product. | ook the ad-
vice of a metal shopand laid out my parts
on the blank chassis and did as much
drilling and other metalwork as possible
prior to sending it out. You run the risk of
chipping off plating when drilling on it.
What finish did | choose? 1 took my
punched and drilled chassis to a metal
finishing shop, and for $12 they buffed it
out and put a grained finish on all the
surfaces with the use of a machine that
employs a giant “Scotchbrite” belt. | then
sent it to a plating shop and had it hard
clearcoat anodized, The appearance of
the finished product is truly professional.
Some time after 1 had completed final
assembly, | went to a dealer that special-
tred in sales of small amounts of hard-
woods to the carpentry trade and picked
out a small piece of a type of African
hardwood called "Wenge'. This type of
wood is very heavy, hard and has more of
a natural black color to it than most oth-
ers. [ milled out and sanded a couple of
pieces to the correct size, applied a clear
oil fimish, and attached them to the chas-
sis with a couple of small brass
woodscrews from the inside and 2 small
amount of "Liquid Nails™ construction
adhesive. The completed amplifier looks
better than many commercially made
units, I think, ER

Editor's Note:
Parts two and three of this article will
appear in the next two issues.

Mix the Old and the New

I thought you might be interested in
hearing about an effort 1o mix the old and
the new... namely tube type gear and in-
lernational computer networks. About a
yearagosome of us who haveaccess tothe
Internet (a worldwide computer network
linking business, industry, the military
and colleges) were engaged in a discus-
sion of DX-100s on the rec. radio. amateur
newsgroup. After more people pined in
the discussion, Jim, KM6HK, (who has
provided some of the photographs used
in ER) created a mailing list where those of
us of the hollow state persuasion could
smdamlr,andh.w:-ntdayndluﬂl
others in the group. Early members in-
cluded: Mick, KD4CPL; Jim, WATLDU:
KM6HK and a few others.

Although Jim had o nelinguish the role
of list maintainer, Paul, N1 AAC stepped
in and is maintaining the group, which
has now grown to almost 100 ‘subscrib-
ers’. Discussions have induded crystal
mentioned DX-100 history and other top-
#cs. There are quite a few members with
particular expertise, including Chuck,
WATZZE, whose Heath articles have
graced ER necently,

We welcome anyone with Internet ac-
cess to pin us by sending a note to Paul at-
owner: i

Make sure to include your return
internet address in the text of your mes-
sage to make Paul's job casier.

Computens and tube gear CAN BO to-
gether! John,wh5Soau,
brewer@anarky.enet.dec.com




ER in Uniform from page 9

perhaps the Navy's requirement included
only very rare frequency changes so that
no added complication was justified.

The technical manual isonly fair; while
everything you expect to find is there, the
discussion is superficial on the harder
subjects where you most need help. For
example you can really understand how
the Collins Autotune mechanism works
by studying the ART-13 manual — but not
Aircraft Radio’s nduner from the ARC-39
manual.

The ARC-39 breaks no new technical
ground. It does, however, make good use
of the ideas of the 1950's and deserves
special mention for the extensive use of
parts designed for the ‘command” sets.
Aircraft Radio probably had stocks of
some parts and tooling to produce the
others; recycling them in a new design
certainly saved some money. As one of
the carly examples of cost controlled de-
sign and as a set with many good features
and only the most minor of faults, the
ARC-39 deserves to stand among, the first
rank of US. military radios, ER

Guood Audio from page 13

The most commaon problem in operat-
ing sideband transmitters on AM is cor-
rectly setting the carrier and modulation
level I the carrier level is too high, there
is no headroom for the positive modula-
tion peaks, which are at four times the
unmodulated carrier power level. As most
ofthese transmitters are rated at 100 watts
peakenvelope power output on sideband,
the AM carrier power rating will be 25
watts. The output meter on such trans-
mitters may measure peak rf. voltage,
average voltage, or something inbetween,
Averaging meters will not deflect at all
during modulation, and so do not pro-
vide any indication of proper AM opera-
tion.

An oscilloscope is uscful in setting the
operating conditions corroctly. When

set, the osclloscope will show
sharply defined upward peaks about

twice as high as the unmodulated carrier
voltage, with the downward peaks qust
touching the axis, Any flattening of the
upward peaks must be avoided, as the
amplifier (or exciter) is going into satura-
tion.

It the modulating audio signal is avail-
able for a monitor scope, a trapezoidal
modulation display is useful for tuning a
low-level AM-lincar amplifier combina-
tion, with the audio signal providing the
horizontal ‘scope sweep. Theamplifier is
tunid and biased to straighten the sides
of the traperoid

The audio processor on sideband ngs
should be turned off, and the transmis-
sions should be kept short, as AM opera-
tion imposes an undue strain on the power
supply and output amplifier. Also, use
push-to-talk instead of VOX on AM. ER

Koby, KSMZH, SK from page 2

nio, sons Ronald Bernard Koby of San
Antonio and Ted Koby of Minnesota;
brother Pierre Koby of San Bernadino,
Calitornia; 12 grandchildren, 4 great-
grandchildren; and numerous nieces and
nephews.”

Editor's Note:

Otis Nonken, KSSWEK, was Koby's life-
long friend. Otis told me that they had
worked cach other for 35 years and had
never had a dull Q50. To me they werea
mightly ‘instituition’ on 3880, Their sig-
nals were always loud here in Colorado
and it was always interesting to tune in
on their QS0s.

Koby's passing has decply affocted Otis,
In a recent letter he said,"Cod | wish |
could go out to the shack and still hear his
decp, decp, voiced modulation. I'd never
complain again.”

We will all miss Koby, KSMZH.
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Advertising Information

Subscribers receive 1 free - 25 word- ad per month. Extra words are
A15. Here's how to count the words in your ad: the heading - For Sale,
Wanted, ctc count as 1 word. Your name, call, address and telephone
number count as 6 words. Hyphenated words count as 2 words.
Please count the words in your ad and if you're over 25 words send

payment for the extra words.

Non-subscribers: $3 minimum for each ad (up to 20 words). Each
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rates.

ER
P.O. Box 57

Hesperus, CO 81326

VINTAGE EQUIPMENT ONLY

Phone/FAX 303-247-4935

DEADLINE FOR THE JULY ISSUE: JULY 3

FOR SALE: Repair and restoration on all
vintage equipment; 35 years experience. Har

ney Wooters, W5KS0), 800 E. Mansfield Ave,
Denver, OO BOZ37. (300) 7A)-5314

FOR SALE: AN/IERC 6 (handi-talkie) 47-55.4
Mes, gov'l reconditioned, w /orip. manuals
§175pr. + UDPS, Bob Bakinowski, 1524 Saint
Trapae, Tucson, AZ B5713, (602) 624-8029

WANTED: Stewart-Warner nameplate for B
290A; have Colline R-390 and Motorola R-
390A nameplates il anybody needs them
Geoff Fors, WHBSNVE, PO Box 342, Monterey.
CA 93942

FOR SALE: TRI® Tunaverter, solid-state con-
wverter, converts car radio o 75 meters, AM /
SSB/CW recoption, new, 354 Mo - $20 ppd
Bill Riley, 863 W. Wth Ave , Eugene, OR 97405

FOR SALE: SP-60 - $100; LIEM-5 sig. pen.,
w/ accessories - 570 WANTED Mounting for
ARE-15; manuals for RERA, DAE and BC474
Tom Beent, Box 1552, Samas, WA 98295 (604)
x|

FOR SALE: (5Ts in binders, phus others from
s, 40s and s fim, KILLU, (508) 857
Si26

a5

FOR SALE: Colling 5 Line aluminum knob
inlays: small {(exciter /P'A tuning) - $1; 3001 -
£2; spinner/ plain (main tuning) - 53, Charlie,
K3ICH, 1219 Mnnacle Lane, Leesburg, VA
22075, (FOR) BX2-5643

FOR SALE: Mew list of 1000 of fubes! In-
cludes new, used, antigue, collectibde, Majes-
tie and Western Electrle types, Send SASE 1o
Jim Cross, 2817 Parklawn Dr, Dayton, OH
4544001538, {(513) 28985827

FOR SALE: Equipment, parts, books, manu-
als, list - 51. WANTED: 24 hour 'mechanical’
clock; small S Line cabinet; Collins “Signal™
magasine. Joe Orgnero, VESRST, Box 32, Site
7. 55 1, Calgary, AB, T2M 4N3, Canada, (#I3)
23989

FOR SALE: Mational K116 WANTED: Manual
{copy OK) for PlkH compressor model AFC-
2, R-392 mweter; T-368 spewch amp parts chas-
sis. Tom Mackie, WEZILA, S07A Bristol Ferry
Rd , Portsmouth, K1 00871 (401) 655-9504

WANTED: Pwr sply & manual for Simger SB-
128 panalyzer; manuals for HC-10, RBL-6, GRC
106/122: HROAD indes tuning knob. Mark
Lipson, KA7GIE, 7809 146th Ave, NE,
Kedmond, WA 985D (206 885 15689
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FOR SALE: Heathkits HE- 1680 and HX- 1681,
w/sply, manuals - $175; Utica 650, V&50 - §50;
Drake B-Line, exc - $275. U-ship Richard
Luochesi, WAZRQY, %41 N. Park Ave, N
Massapequa, NY 11758 (516) 798-1230

FOR SALE: Usexd technical books - rdio, elec-
tronics, math, military, magasines, otc. $1 for
large list. (stamps ok). Softwave, ER,
1515 Sashabaw, Ortonville, M 48462

WANTED: Cality audio recordings of AM
Q50x. Trade Eastern US. activity for else
where. Open reel, cassette, DAT. WASVE, Box
73, W, Friendship, M 21794,

FOR SALE: Heath SB620 Scanalyrer - 885,
HERC 500 - $425; Eddystone T70R-MKII - $225;
CVI57 S50 demod. (plekup) - BO; RIOBTH -
325, Nick Oliviero, (HTH) 3675000 (oves)

WANTEL: Top and bottom covers and origi-
nal cabine for B 390A; data on Cetron UXCVI
triodes; manual for HI* 6068, Clark Hatch,
WEBT, 2546 SE Peck Rd., Topeka, KS 66605
(913) B35-2721

FOR SALE: Knight T60 xmir - $60: Knight
VRD - £20; Ranger |, very good, w/T'TT - 5125;
Sencore TOM5 - 860 Bill Jenkins, WASMW],
11916 Donahoe Bend, Fort Smith, AR 72916
(501} 6dér- IR59
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PESTORATION

FOR SALE: Clean [vake 2-B rove, no manual
$75 1 ship. Leland Smith, WSKL. 10 Haw-
thorn Dy, Harrison, AR 72601 (501) 741-0473

FOR SALE: Classts amatcur and all Lafavette
radio manuals. Will match or beat any pub
anteed. Pete Markavage, WA2OWA, 27 Wall
ing St, Sayreville, Nj 08872 (90H) 238 5964

TRADE: Your 75TH for my 75TL. Need the
TH for the collection. John H. Walker, Jr,
16112 W. 125th St, Olathe, KS 66062 (913)
TR2-6455

WANTED: Schematle, allgnment info, ete. for
a Zenith Transswoveanic. Model 5040 listed on
sticker and G0 pencilid on chassis. Also
looking for a clean Mational NC 400 Jim Hil,
WaHIVW, 3501 Palos Verdes Drive MNorth, Palos
Verdes Estates, CA 9274, (3100 3784411 (h),
16Tl {w)

FOR SALE: New reprint "Tubes and Circuits™
by Whilesale Radio Laboratories, cirea 1942
43 - 88 ppd. James Fred, R1, Box 41, Cutler,
IN 46920

WANTED: SC-100; 5C 301, KW-1; 30K-1 thra
5; MRCT; T5A thru T5A-4 rovrs and sphrs, any
conds. Purchase entire estates, pick up 48
states and top § paid. Rick, (R00) 462.2972

FOR SALE: Collins 75518 rovr, rack mounted
- S, Galawy (GT-550 wovr, w/ matching sply,
mint - $30; B13's, 805's - $15 each; CF 100V
cabinet - $30 Levy, WSQIT, 115 NW Loop
410, Ste MB, San Antonio, TX 78216 (210 366
190

36

FOR SALE Synchronows detector for 455 kHz
IF revrs. Dramatcally improves AM: Reduces
fading distortion, sclectable sideband cuts
interference. Kit $139 Built /testod:- $199_ Infoc
53 Steve johrston, POB U0, York, PA 17402-
20
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FOR SALE: R-A%A service, module repair o
complete remanufachine, cosmetic restoration,
M years eaperienos, expert servioe, 1 week
mwrnaround, very reasonable, any cond. ac
cepled. Rick Mish, (419) 726-2249

FOR SALE: Thordarson 300 watt multi-match
mod xfmr - $25; Radio Master catalogs, 62,
B, 68, T2, T, have several Evan Haydon,
G0 N 15, Lincoln, NE 68521 (402 4353063

FOR SALE: Flevtronics sudbe from U S, arcraft
curier. MFUHF rovrs, vmirs, radars, PPl
displays, RTTY cnviers, terminals. Much
more Hob Mantell, WeVOT, 1135 N Fllington
D, Lo Angeles, CA %0068 (217) 551 2786

WANTED: HRO &0 studt. (20 HEO-S0TS splors;
coil set E (900 W60 ks, bottom plate and any
National wooden oml boses. Dan Brown,
KASDNEL/ 1, 127 Rand Terrace, Newton, MA
D16 {6171 %4 3007

FOR SALE: RAL-6 rovr. WANTED: XCU-30
dal calibrator. WTREF, (62) B64- 9987

WANTED: Ivake TAXE and R4B ong. service
manualsin VG condy, nocopies. Bill, WA2TDR,
(200 7443164

WANTED: AN/ FRRE 502 components, Looking
for tuning units TN 5000, TN 50012, TN 5014, TN
275 and assoctated components such as the
control boses; also looking for RA-10 contral
box, RAID control spline, conmectors and
Bencliz TA-12 B/C components including
control box and medulator M 280, Want key
fior BC-474, also looking for Mo, 19 MK 11 and
ni 19 ME 111 sets and aceessories and BC-A54A
socessories. Sam Kelly, WaIT, 12811 Owen St
Carden Grove, CA 92645, (714) 8932062

FOR SALE: Clobe King 500, w/5514
masdulators and pwr sply, no cabmet - 5300,
with cabrinet - $375_ Jon Harrson, KA4RLY, 110
Harrison St , Swoestwater, TH 37874 (615) 337-
w7

WANTED: Collins 75A-1, V.2 or 3, 514,
5151, TMC GPR 92, Heath SB-620. Jay Sprvack,

NFIOT, 177 Telegraph Rd, BB, Bellingham,
WA =226

WANTED: Coils sets E. F and shde rule &
als; techmical manual for Natonal HRO-&D
revr | Ly Bessa Neto, BEns Cuillerme B
Mo 84, S Paubo - CEP 04577 - 160 Branl

—
-

ELECTRON TUBES FREE 1993
Catalog, over 2,000 in stock.
Electron Tube Box 311,
Essex, VT 05451, (802) 8790611, FAX
(BO2) 879-T764

FOR SALE: Radio mbes; repair and restora-
tion of all vintage amateur and oommercial
radics, 25 yrars experwence. | lerbert Stark, 321
N. Thompson S, Femet, CA 92503, (714) 658
Rt

WANTED: Collins lterature, manuals, cata-
logs, S, SM3, MM2 mic's, TN, &47T dipole
ant, 35C low pass filler, 5501. Rick Coyne,
KDeCTPE, POB 2000-200, Mission Viep, CA
AT (T14) B55 4680

FOR SALE: Kepair' All makes and models,
Rupe, W7HBF, Telo Technology, 1302 S.
Uplands, Camano, WA 96292, (206) 387-3558

FOR SALE: Hammariund HO-110, w/ong
manual, VO - B0 WANTED: Millen exater
RO or T-38 exaiter. Merle Crowley, 37246
Orange Row Lane, Dade City, FL 33525, (904)
5231226 (eves)

WANTED: HallicrafbersSX- 122 rovr, any cond;
Mational XCU wtal calibrator plug-in. Alan
Johnson, 6001 Coldsboro Rd, Bethesda, MD
28T, (300 ) 2297068 (betore (200 LTC)

WANTED: RAX-1, URA-17, SRR-11or FRRK-
21, PRC-74, NC AN, Cood physical condx
important. Joseph Pinner, 200 Ruthwood Dr,
Latayette, LA TOS0. (318) 9817706

WANTED: Natwmal regen. sets SW-4, SW.-34,
SW.45, SW.-58 and NOC-10; coil rack for cash
and for excellent trades. Robert Enemark,
WIEC, Bon 1607, Dusbury, MA 0233, (617
9345043

WANTED: Manual (copy) for Natonal NC-6D
and | larvey Wells B-9; 400 Hz filter for SB- 3B
Al Bernard, NHOQ, POR #9098, Orlando. FL
IMREA00M. (UT7) 3515536

FOR SALE:-New RUA 507 ubes - 53, type 1616

$2. type ZE26 - $1 5, type 673 (same as 575A
evoept base) - $10. Winte for speaial pricing on
other tube types. Antipue Electromsc Sapply.
S ] orache back cover



[FAIR RADIO SALES

1016 East Eureka Street
POB 1105, Lima, OH 45802
Radio-Electronic Surplus Since 1947!

* Military Radio
* Electron Tubes

* Variable Capacitors and Coils
We have most R-390A spare parts (except meters)!

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers |

BC-348R Rovr, 200-500 Kc & 1.5-18 Mc; used-repairable w/DM-28 - $165.
4T/ART-13 Transmitter, 2-18 Mc, 100 watt; used, not tested - $145

Shipping charges additional.

Write or Call for our 1993 catalog!

WANTED: Very early Hallicralters and
Hallicrafters/Silver Marshall equipment
including Sk yriders with entire front panel dull
aluminum color, 53 radio compass, 533
Skytrainer, 535 panadaptor, wood console
speakers - R8 & R12, HT-2, HT-3, BC-939
antenna tuner, parts, advertising signs, paper
memnarabilia of Halllerafters, Abso want RCA
model AVE- 1] adrport fower receiver, Chuck
Dachis, WTSEOC, "The | lalliaralters Collector”,
A50H) Russcll D, Austin, TX 75, (512) 443
5027

FOR SALE: Military monitoring antennas
broadband VHF/UNF discones, bicomical
types, 31 - 10K Mos, shipboard construction,
N conneclons, proamps, anlenna mulli-cou
plers, cables and acomsones. Bick Mash, (419)
72629

Eleciric Radio Back lssues

All back issues are available at $30
per year or 33 for individual copies.
This price includes delivery in the
U'S. and Canada. Foreign orders
please enguire.

FOR SALE:Collins 3251, mint condx in orgmal
box, w /ong, manual - S0 Mike Palmer, K5FZ.
16707 Creeksouth, Houston, TX 77068, (713)
47737

WANTEL: Johnson accessorics, code keys;
SWH bridge, station monitor, ¢te. Even good
clean rigs, Bob Kemp, POR 470, Lake City, MN
SSHT. (612 355045 days

WANTEL: Service manial for Hammarlund
HO-105TR,; RME 4N S5 selector; RME 4412
spkr; Hallicraltors spkr R46H aor K47 and R51 or
RS Dt DeWoossse, 502 East Bidh 51, Tacoma,
WA SR04 1014, (206) 472 7R

FOR TRADEONLY: Uinasscmbilod kot - [3X-&0
Please send SASE for details. No calls. Bob
Mickels, 1444 5. Rotrder, Freoport, 1L 61082

WANTED: John Meshna and Fair Radio
catalogs 1930Fs - 6WFs, wall pay M each: oxc
'ﬁ.;ﬂl 1944 "Hadso News" Sam [ ievener, The
Segnal Corps™ 1583 Everett Rd., Rachfield, OH
HTR6- 9T (2160 659124 before 530 EDT

WANTED: Manual /schemats for BEK 445
Euo 379, Ewo 13, Semosr RG115, TS-S88
Maran Moss, WALX], Box 28607, Atlanta, CA
UMR~E
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Leo Meyerson, WOGEFQ, (founder

Western Heritage Museum Omaha, Nebraska
"a magmificrnt home for your cquipmens™

af WRL.) needs donations of gear and
related mairrials for the amateur radio
exhibit at Western Heritage Museam
in (dmaha, Nebr.

This permanent display is the only
one of its kind in the country and is
something that all hams can be proud
af. We expect 50,000 visitors annually.

Your tax deductible donation will be
permaneatly aoted on a plague that
will be prominensly displaved.

For more information contart [.ro
af (402) 192-1708, May-Nor_; 819
I21-1138, Nov.-May.

FOR SALE: Heath Nontalpia 124 page paper-
back covers |Heath history in prctunes and sto-
mes. $9.95 postpand (plus tax in WA). Heath
Nostalgia, 4320 - 19%th SW., Suite B-111,
Lynmwosod, WA 81,

FOR SALE: Complete AM stations. Valant or
Viking Il xmir with NC-300 or SX- 101 rovr -
£250 5350 w/eoax relay. PU  only.
Instructograph - $40. WANTELD: Millen rack-
mounted scope, Jim Jorgensen, KSR], 1709 Ox-
nard, Downers Grove, [L 60516, (708) 8524704

FOR SALE: Collins k| dials for 75A-1, 75A-2,
THAZ, A2V 1,32V 2, 12V 3, KW- 1, KWS-1 - 330
por adial o 535 exchange, Butch, KBS, (507
2450044

WANTED: Dial scale for RME 41, 43 or 45 or
parts unil lor resdoration progect. Dave Mills,
AT, 6782 Marilyn D, Huntington Beach, CA
92647, (714) B3 68100

WANTED: | lallicraltors up loSX 28A csp SX-
V21710 Jimn Dillon, 4655 Thane Rd., Ju-
neant, AK 99801, colbect (907 5861223

FOR SALE: Stancor oty ST-X2-A, w/omls
and manual - $175. Buyer pays shpg and han
diing. James H. Barrows, WFBCT, 15121 41st
Ave, SE ., Bothell, WA 98012 (206) 137 4880

WANTED: Epronage oquipment. |istorian
parchases spy radis, code and apher machenes
and any equipment, devises of manuals
pertaining to the worlds intellipence
arpanizahons. Keth Melton, Box 5755, Bossaer
City, LA N7 (318 747916

FOR SALE: 30L-1 linear, w /(1) 577s installed
and mamual; Colline KWM-2, RE, w/PM2/
MIL manual and spare set of tubes; Collins
PM2 pwrsply, w/manual (needs repaint) - $70;
I'H. Bunnetl solid brass ielegraph sounder, new
condx - §75, LM-7 freg. meter complete, w/ cal.
book/opr. manual /shock mi/plug - $50; @)
desk rack cabinets, black wrinkle, 105" panel,
15 = 18" deep - 530 en; HT-32 Hallicrafters
cabinet - $20; Eico 710 grid dip meter, w/all
culs - 520 Heath GD-1A grid dip meter - 515;
set of extra cotls for Eioo 710 - $10: | Heath FIWA-
7-1 ORI pwr sply 13V, 1.5 A, w/manual - 520
Heath Cantenna, w/manual - 520 new Astabic
AMC- 1055 dymamic mikes mid 7, w/PTT SW
and 205 cables, exevllent communication mike

S10 each, 5 or more - $8 cach; WW 11 mil. xtal
case, w102 pes. FT-243 wtals 2.8 M« - 520,
rare Regency ATC-1 hamband converter, w/
manual - $50; Nattonal MBADSL muli-band
tuner - $10; 4 TL sschets - $10each; new/ pood
tubes 8108, 100TH, 25071, S6bs, 8725, Klls,
REKARAs, K20Hs, 400A, WM TLs, 40X2500s, b,
ele, Sola constant voltage sfmr 250 VA 120-
240-Vin fout - $40; UITC broadeast quality audio
xfmrs A-10, 10, 21, 24, 26 $10cach WANTED:
European style straight key, TBY, SCR 195/BC-
122 Rogper Faulstick, KIMAS, 210 Mariah Ct,
Maornint [sland, FL 32953 (407) 453-31312 FAX
453- 1758

FOR SALE: Collins 51]4. 3 filters, VG - $475;
Collins R-&48/ARR41, original, Vi - S175;
Collins R 392, good - $145; R-390, R 390A for
sale, repar service. WANTED: Nice SB-201,
HIP- R saspplies, mal- surplos KWM-2'sfor repar
WASTHL 1920 Maxwell, Alvin, TX 7751 1.0713)
331-2854



WANTED:  Intelligence museum wants Coer-
man, Japanese, alian, Bussdan and Chinese
communication equipment and any British or
US. spy radios. LTC William Howard, 219
Harborview Lane, Largo, FL 34640, (813) 585
e

WANTED: Mcintosh and Thordarson ampli
fiers; pooe 10 junk Collins 75A-2, 3 and 51]
sories povrs, poan o junk |lalliorafiers ouvered
spkr. Serious scllers only! Marcus Frisch,
WASIXF, Box Z8800, Creenfickd, W1 53728
ORIE. (404) 505-5207 (24 hrs) ondbect

FOR SALE: DX 100 $100; RME HF 10.20 con-
vertey, both escellent, w/manuals and ready
to ship; TEK M7 soope, cant, manual, retored
and aligned - AN WANTED: Early Drake
rovr, w/NRE David Bertman, ABTH, 1314 SW.
Hall, #E, Portland, OR 97201 (500) 223-5295

WANTEL:: |leath catalogs and Heath AT-1
xmitr. Bob Coburn, WK, 4 Tinkhamn Lane,
Londonderry, NiH 0053, (603) 432 2615

FOR SALE: Heathkit SB-50, 2-M converter,
@) 6146, very nice, w/manual - $115 shpd
WANTED: Collins V/A cabinet; large AM
amitrs. Bill, KETKEK, 6712 Lake D, Crand Forks,
NI 58201, (F01) 772-6531

FOR SALE: Hare WE 10-I) HF, 1932 Airline
reve - S1T00. WANTED: NC-101X; 535
panadaptor, WIDSE, (215 3781411

FOR SALE: Viking [, w/TVI masd, cabinet and
orginal kit instructions, good conds, needs
filament switch, 122 VRO, looks new, w/ongi-
nal brochure & instruction booklet - $110 for
both; Spoeed-X #500 buyg, chrome pitted, com-
plete and restorable, scaroe - $125; Vibroplex
SA (s vintage "Lightning’ bug) clean - 560;
Hammariunds - HIC- 145, xint, w/orig. manual
- S135; 1H0-145 - $I0E SP400, w/pwr sply
and cabinet, locks good, necds wrk - $100;
Kraght T-6l) xmir, w/photocopy of manual
$25; Bwoo 8625 tube tester, pood condx - $25
HW-16 parts xovr - $15, plate ximr, 115 dual
pri /450 VRMS @ 3 amps sec - £25; Allec
601-B 12 inch coavial splors, tweeters blown,
comes look like new, w/xwrs - 565/pr.;
Radiocraftsman #10 AM/FM mono tuner,
chrome pittesd, bottom cover missing, dean
faceplate - $20; Heath PT | AM/FM tuner,
faceplace looks Tike new’ - $15. You pay shpg
Offers consadered on all above terns. Frankbin
Albane=e, 1610 Prince 51, #7, Berkeley, CA
S (5100 845- 2625 cves

WANTED: Plug in speech amp/modulator
#250-40 for Johrson Viking Adventurer. Gil
Farsons, WARIIW, POH 192, Ross, OFH 45061
(513) B&7-H380

FOR SALE: Unisual Bendix 84770 - 565; RCA
portable 6EXGT - S5 S/H estra. Polaroids
available - $1 cach plus SASE. flud Santoro,
3715 Bower Rd., Roanoke, VA MO8, (10 774
9153

[\ BOOKS FROM ER ']]

by Raymond S. Moore....... 51995

Money back guaraniee!

The First Fifty Years: A History of the Collins Radio Company and the Collins
Divisions of Rockwell International ........549.95

Fixing Up Nice 0ld Radios by Ed Romney........525
Wireless Communication in the United States by Thorn 1. Mayes.... 52995
Communications Receivers, The Vacuum Tube Era: 1932-1981

Don C. Wallace, W6AM, Amaiteur Radio's Pioncer by Jan D). Perkins... $29.95
Oscilloscopes, Selecting and Restoring a Classic by Stan Griffiths. . $19.95
Please add $3 per book for shipping. Colorado residents please add sales tax.

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




Colliny promotional literaiure, catalogs
and manuals for the period 19331953,
Jim Xtitzinger, WASCEN, 11800 Via
frana, Valencia, CA 91155, (805) 259-
2011, FAX (8%05) 259-1830

FOR SALE:Collins T5A-4 filters: & pole ceramic
for high quality AM 1 bandwidiths avalable 4,
&, or 9 Khz - 85150 ea; single pole CW crystal
fillers - 558 e 1% discount for fwo fillers
Morey back guarantee Calif resadents please
add sales tax. Vector Control Systems, 1655 No
Mountain, Ste. 10845, Upland, CA 91756 (714)
S5 6250

FOR SALE: K 70A squckch modication: small
enternal add-on module, super sensitive,
works greal on AM and SS5H, 15 munute -
stallation, wmstructons included - $25. Kick
Mi=h, (419 726 2249

FOR SALE: Replacement BAW 5100/51008
VRD dials. Replace your faded and aged one
with an cxactly stylod snow white plestic ver
shom. Yourr transamitter will ook hke of quest left
Upper Darby! Idiot-prool imstructions in-
duded. $10 postage paid. Marcus Frisch,
WASIXP", Box ZHRO3, Creenficld, WI 53228
LI

WANTED: Manual (copy OK) for Lysen
model AR smitr, Mine hay some mods that |
don't think are factory! Tonx. Gary Reiss,
WAGIRM, &1, Box 141, Wiloox, NE 689462,

FOR SALE: Johnson smir ceramic five pin
plug-in coll forme | cirea 193841 - 52 each.
WANTED: 80 meter HDVL coil. Wayne,
NETE, 1212 17th Rd., MW, Burlington, KS
6hEI9. (316 645151

FOR SALE: Tropsmitting Receiving tubes,
new and vsed. LSASE for list. | also collect
old and unique tubes of any type. Looking
for Taylor and Heinte Kaufman types and
large tubes and sockets from the old Eimac
line; 2507 through 20007 for display. Maybe
you have something to trade? John H.
Walker Jr., 16112 W. 125th 5t, Olathe, KS
BED62. (913) TH2-6155

WANTED: |Johnwon gear, all models, any
concition. Adso parts.and literature. Please state
condition and shipped price. Wen Turmnes,
ADTEZ, Box A51ER, Cal-Nev-Ari, NV 59039

FOR SALE Vintage parts. Send stamp and
request “Vintage Flyer™. USA only. Copies of
s obsolete Readrite S Toplett oquipment
manuals. Bigelow Electronies, PO Boa 125,
Buffton, (4 45817

FOR SALETRADEWANTEIY: Vintage tube
CHs, all makes /models available, old rado
books. LSASE for lists (speify ). Charles Zafonie,
RFD#1, Box 75, Fort Kent, ME 4743 (7834
673 eves.

WANTED: XCU- M3 xtal calibrator and spla
foer Matiomal NC -0 rowr. Jelf, W7D, (208) 323
D267

FOR SALE: National NC-188 - 90 Drake R4 -
SN, BO-34BQ - S125; TCS rovr, w/ps - $125.
CRHT Fleury, ALY, 64174 Tumalo Rim Dr, Bend,
OR 97701, (5013) 3829162

WANTED: Hroadeast equiprent catalogs and
transmitter brochures from 19301955,
Magazines wantod. "Rroadeast News" (RCA),
“Prekups” and "Owcilltor”™ (Western: Electrich.
Saumy, WHEHIDILL, 181 Sam Antomdo Ave, Alameda,
CA 4501 (5100 521-1429

WANTED: Still looking for 'E- 103 dynamo
tor, MX 128/ ART-13 blank LF oscillator panel
Pete | amersma, WH2IWL, 87 Philip Ave.,
Elmwood Park, N] (0407

WANTED: Manuals for 5151, 5501, HRO-60
dial scales EFCUHL): HRO 5A splor, coils DFH]
Carter Ellott, WIMAYS, 1460 Pinedale Rd,
Charlotieswville, VA X901 (804) 9797353

WANTED: Collins 27003 or 312A-1 sphor;
escutcheon for 75A -4 and Blectro- Vosoe moded
419 stand. Dawvid A Clark, KSPHF, 9725 Lait
D Bl Paso, TX 79925, (915) 59141584
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WANTED: Mease help me find a nice NC- 3G
or ToA-1. Joe Eide, KB9R, (715) 8344582




FOR SALE: Repair & refurbishment of older
tube-type amateur equipment. Fully FOC k-
censed; 35 years experience. Chuck Banta,
NEFX, Claremont, Calil. (LA arca) (714) 593
1861

WANTED: Schematies and /o manuals for
following - copies OK- Knight T-60, Knight
VRO, Hallicrafters S41. B Ler Cornwell,
KIBKD, HCR 1, Box 95, M1 Pocono, PA
15344 (17 39200

FOR SALE: National NCL-2000 lincar w/
spare finals, excellent - $500; Hallicrafters SX-
43, fair, vestorable - $50. KOOCC, Atlanta,
{4M4) 3961312

FOR SALE: SAMS Mhotolacts and parts for
collectors. Electrolytios, high voltage capaa-
tors, power resistors, plugs, switches and
more. Free catalog. A G. Tannenbaum,
WAZHTH, POB 110, East Rockaway, NY T1518.
(516) 887057, FAX 599 6523

FOR SALE: Narrow bandwidth (600 Hz)
mech. filters for CW reception with Collins
51)-type rovrs - $45 cach. Limited supply. Joel
Thurtell, 11808 Priscilla, Plymouth, M1 48170
(313) 453-89m

WANTED: Power ximir for Eico 7200 CW smir.
James G Herkimer, WHZANO, 138 Village
Blwd, S0, Baldwinswville, NY 13027, (315) 635
Al

FOR SALE: | lave you reveived your 1993 cata-
log of coll forms, lerature, tbes and other
radio parts? Il not send 52 10 Antlque Hadio
Labs, R1, Box 41, Cutler, IN 46520 for your

copy.

WANTED: Article deseribing parallel 4X1504
untuned grid amp. This was published in O5T,
CQ or perhaps a handbook jssue. David
Bertman, ABTR, 1314 SW | lall, #E, Portland,
OR 97201. (503) 223-5295

FOR SALE: Hallicrafters HT-44 xmitr, w/AC
sply, manual - $150, offer/trade. Mike,
WATNPA, POB 208, Washougal WA 98671

WANTED: Maruals for FIO 14000A, EME DE-
20 presedecton; |Heathkat §IX-10 umitr, |Heathbat
T3 sugnal racer, S-meter for SX-42. Many
thanks Mike Taylos, KAGIHO, 225 N. Adlena
D . Fullerton, CA 92633 (714) 5716665

FOR SALE: KIT jor KWM-2 and S Line. No
maodifications for KWM-2;: 755 pecds one wire
- §59 95 SASE for indo. John Webl, WIETC,
Box 747, Amherst, N11 (G031

WANTEIR All types of military electronics,
especially RDF and radar items, manuals oo,
Also need URD? antenna. William Van
Lennep, POS 211 Pepperell, MA 01463 (508)
433611

WANTEIDE: 514 top dusl cover, filler choke
GFR-MA2 00, mvch fillers FSOOR 14, FSO0R-31;
B390A Stewart Warner (19600 RF deck, FAC
(9% IF deck, old Western Blactric,. RCA,
(mmwmrmﬂ
Hadio Co. catalogs and E maga
anes. John Tedeck, WAZSDE, 212 Grandview
Bd , Media, PA 19063 (215) b 8049

FOR SALE: (50 - 85 rack mounted 20A -
S50, SX-25 sphr, poor - $13, BCAS9A, w/
FTHA & connectors - $50; BC 4SB, w/orig,
box - SA5; parting SX-42. Jor Skoss, KTMKS,
(206) 747549

WANTED: [ohnson Desk KW o S0 Clobe
King 500, Clobe VY, tuning floading,  dial
assemblics for KWS 1, Vabant cose. Howard
Edson, 1506 Mo, M St, Tulare, CA 93274, (209)
SR

FOR SALE: |ohnson Viking Il meter - $10,
Hammarlund HOQ-129X  spkr - $40;
Halbicrafters SX-43 sphr - 825, Penta 6569 tubes
(3 - 875 ench. Steve |Harmon, N9HIGE, (R12)
4740842

TRADE: My Stancor ST 202A, THS 50/TES
SO0, Clobe DSE- 1004755 VEO and B 100/ URR
for old radios, A Bruno, 24 Butternut D, Mew
Yook , NY 10956 (914) 354-8899

WANTED: CE 200V; 6000, NCL 2000, NCX
10080; HRO-7; Collins 30K. Trade RCA
ARBSLF, w/cash for any above or straight
purchase. Tnx. Cary, KEGMS, (3100 6%-0177

WANTED: Hallicratiers SX 100, Hammariund
IO 140X Excellent 10 mint James B Goer,
WHSLXZ, &M King v, Bediord, TX 76022
FI24. (817 2681985

WANTED: NOX-5 w/AC pwr sply, mic &
manual State price and conds. Kiss Hunt,
WIHIZD, 14 Siron, Laguna Nigel, CA 92677
714) 3638119



Dovetron NB-I Noise Blanker

The Dovetron NB-1 noise blanker 5 a small solid-state device that

plugs directly into J22, J23 and J24, which are located on the top of a

4 Collins KWM22A HF transceiver. The NB-1 may also be installed in all
versions of the Collins 755(*) receiver.

In addition 10 noise pulse blanking and random noise suppression, the

level of the received signal may be amplified 15 dB or attenuated more

than 20 dib. Specs upon request.

DOWVETRON

0. Box 6160

Nogales, AZ 856 28-6160
TEL: 602-281-1681
FAX: 602-281-1684

WANTED: T R McElroy pre-WW |l catalogs
and Myers; also 25 x 38 inch Chart of Codes.
Tom French, W1 INC), "t ?lkl’]tl.ir onllector”™,
120 CGreat Hosd, Maynard, MA 0175 (508)
N7 I

FOR SALE: Small quantity of Bud 5 pen and
BAW BVL. 1500 series and M) serwes ooils
and busses, aba soume B&EW ooils from 10 KW
amplificr AN/MRC 2 (look hike grant BC-610
coils) and extra BC-610 conls and tuning, anits
(o for 160 mesters). LSASE for ist. Hobert
W, Downs, WASCAR, 2027 Mapleton Dr,
Hesston, TX 770473 2410

FOR SALE: McMartin LE-100MA broadeast
bmiter compressar - 565 WANTEDY: Manual
copy for Collins 51N-2 rovr. Gus Enguist,
VEIMAL, RE 1, Redbrndge, ON, POH 2AD
Canada. (705) a3 2387

WANTELY: Viators and tubes by museum.
(Rd andd oxdd amateur or commeraal tubes,
forogn and domestic purchased, traded or
donatsons weloome. All comespondenoe an-
swered. KelMA, Ye (ide Transmutting Tube
Musm, N8 97, Cresoent City, CA 95531
{TI7) ek £ 700

FOR SALE: Exc to munt 3253, WE and 516F 2
-SA50, Llshup, Gary Elliott, NOSHL 808 Qlance
S, Delhi, LA 71232 (318) B78-8(02

WANTED: Repairablear parts units tulss bype
S50/ CW gear, aocessonos or power supplies-
Heath, Dvake, ebc. Byron Tatum, WASTH], 1920
Maxwell, Alvin, TX 77511 (7133 301 2854

a3

FOR SALE: Hallicraiters SX-M, works - $95
OB, | allbcrafters FM-23 splor - $35; CDE TRA
4 rolor w/control, cable - 520 Swan 500 w/
177XC sply, cables, book, dean vintage S5 -
225 OB, HyCain 1ZAVQ 1, 15, 20-meter
wvertical, w/book - $35 OB, Viking 1l cabinet

£20; R-392 PTO - $10; Heath HA-10 ampli-
fier, rough - 75 OBO; Westinghouse 861 tubse

$25; 27 uHl high power moller inductor, w/
counter - 835, Uship. WATHDL, Q08) 7564147

WANTED: 5 Line R/E 3253A, 7353, 1120-5
& S16F-2 wet, THA4 5/N 5000, R/E KWM-2A,
w/516F-2; REAL HE-380 or HF8020/85151
or B5152 Mimi Kobayashi, 2212 Rockefeller
Ln., Redondo Beach, CA %278 (310) 379-6052

FOR SALE: 1NN MIB fubes in 3 227 w60 shelf
units with “We Recommend Sylvania Tubes™
k. Make offer. Dan Eadchitfe, KFOHIP, 3200
Mainview Mowy , Sueses, W1 5089 (414) 755
b [

WANTED: Tranamitting, tube types 212, 308,
B5, 211 (VT A0 and for sockets; alsn Wiestern
Blectric amps wsing 300 B hubes. Ed Billen, 2Y10
SE 113th, Portland, OR 97216 Mhone /FAX
(%) IR0 47

I

ELECTRON TUBES: All types -
transmitting, receiving, obsolete, mili-
tary--Large inventory. Daily Elec-
tronics Corp., 10914 NE 39th 51, B-6,
Vancouver, WA 985682, (8IN1) 1d6-6667,
(206) B96-8856, FAX (206) B96-54 76




"WACO SNWX Filters”

Eliminates 99% of telephone
interference in older and sohd-state
telephones and some wireless
models. Modular plugs. Justunplug
at the base or at the telephone and
insert filter. Cleaned up all my
neighborhood. Now Tham in peace.
$6.95 each if purchased singly or
%650 each if purchased in lots of 3
Or More.

Plus shipping.
Money back guarantee!

Cecil A, Palmer, WENWX
4500 Timbercrest Ln,

Waco, TX 76705

(817) 799-5931

FOR SALE: Restoration of vintape radios; 25
years experience. Phil Coodman, K4FXH, 4112
Commodore Dr . Atlanta, GA 3041 (404) 457-
4195

TRADE: Exocllent K392 for SP-200, BC- 709
or B-392 [1|u5 cash for SP-2007 BC-779 Hay,
(A7) 633-2971 alter 1 1'M

WANTED: Johnson Desk KW, with or with
oul desk; Johnson Invader 2000 Hallicrafters
SX-115 Steve, WHRIIN, 601 Black Oak Blwvd.,
Summerwille, SC 2485 (B0) 57377 X 10
[y, 216930 (n)

FOR SALE: DX 10 - 5135, Valiants - S0
and $125. PU only. | M. Roseman, WU, 2716
W. 3rd St Coal Valley, 1L 61240, (309) 799-
7

FOR SALE: Very rare Mational SW-3, collec
tor quality - BO; NC-300 cosmetically near per
ject, no calibrator - $195; Hallicrafters 5-53A,
orig. - 535 Gary, KESMS, 3100 6960177

FOR SALE: Heathkit amateus radio repair by
RTO Flectronics, 4166 Maple St Bermien
Springs, M1 4900, (6161 4733201

FOR SALE: Put o class knob on your classic
Collirs 753A-4. Jugiibes Hm]‘l!#l are solid
braes, six times heavier than tragile plashe
orignal vermer knobs - $149 + 55 shpg 48 Jocd
Thurtell, 11803 Prscila, Plymouth, MI 48170
313 45535303

WANTED: “Radio News™2-1944, Signal Corps
imsiue, complete. Will pay $35 for clean one, 350
for new one! Cene, KIMYTE, 1-5000619- 09500

WANTED: Transmitting triode 6021, used or
new condx, Ted Bracoo, CQuincy University,
1800 College Ave., Quincy, [L 62301 217 228
ok

WANTED: Manuals for RDZ-1, RAS S5 BC
2% wew 513 tubes; DY-28 dynamolor. g
Richardson, POR 405, Callipolis Ferry, WV

25515

FOR SALE: Hallicrafters SX-11 (1937 Super
Skyrider), near mind - BO over $250, Tony
Schlude, 285 Luther D, Del'ere, WI 54115
(4141 336-97R0

WANTED: Pre WW 1 radio magarines, books,
photos of stabons, (51 cards, brosdesst and
ham collections bought. T MacMNetll Book
Dealer, WASZNY, 3165 12 Mile, Berkdey, MI
JR0TY. 3 SR 1177 days

WANTED: Will pay top dollar for one VO 1o
mint Navigator. Mare, VEAGIX, (5319) 9695620
Vs

FOR SALE: HQ-180-C, completely restored
and aligned, new silk sereened front pansed; also
have oxtra HQ-180 front panel assembly
{refinished). Ron Eisenbrey, 115 First 52, Sugar
Land, TX 77478, (713) 491-7823

TRADE: Cood fevorllont B-390A for 51, 75A
1/4 also considered. Ed Cole, 606D 4 mile
Canyon Dy, Boulder, OORRT. (303) 444- 7296

WANTED: Gonesel G-76 xovr, Jim Grandon,
KBIMRE, 201 M. Hawley St., Eustis, FI, 32726
{9H) SO B422

Tranaformersa ‘
For Vintage Equipment

I W rebrunld vtmrs b0 onginal specifications.
Top quality-Fast Service. Max Kunz, Top
Tech Inc., 10811 Fairbanks North Howsion

| K., Houston TX 77086, (713 S0 9909




WANTED: Any condition, Hallicrafters Sky Master and EP-132 as shown.
Also want SX-46, 5-18 and 549. Chuck Dachis, "The Hallicrafter Collector’,
4500 Russell Dr., Aostin, Texas 78745, (512) 443-5027

WANTED: LY st for [X V10 or a TYX 100 fior
parts. Mhilip Bouwrk, NOCFF, 70 Hwy 2, 510,
Commwroe City, OO SNI22. (M03) 2869127

WANTED: ( wiginal cabanet for Matwonal MO
I, also Johnson T/K switch o ﬂlll“'.lll‘ﬂT
Thank voua Ardy Milker, Salinas, C A (405) 753
A5

FOR SALE: lHallicrafters HT-9 xmir, nol
working but seems fo be complete - $150 U
only, | lallicrafters HIT- 18 vio moanted on 197
rack panel - %55 plus shpg. Gerald Parker,
KGN, Box 500, Cassselbon, NI 5802 700)
7-ROTE ovis

FOR SALETRADE: PEIIR; also o tew other
poadies inchuding a DX 1L John Cannon,
WOTLLL, 618 North First Ave, Maywoaod, 1
BO153, ) 35 29

FOR SALE: SI" add); 1K b0, we/ 0 TOH viio;
DX 40, NC TS, BO 610, w/fooils & Tls; 3 KW
tuner. Joo Perratto, 1M1 SW Evergreen Lo,
Pallew City, FL 3090 (007 20 7362 call anyhmee

FOR SALE: WW | portable telephaone / burrer
!|_.j.ri'.-,-|_~fu|l ks, MO 1955 others, 8
pagee bt S0 plus SASE | I Jacobs, 6l weaview
Terr., Northport, NY 11768

Vaifmis

FOR SALE
cutra Wik

[hrake K4A, M54 sphr, mameal
SHNE [wake SSKE-1 gen

covvrage rove, mamiasl - $150 All e ultradean

stals

and workang, UIS addinonal. Cus Steflwag,
117 Edpeewansd [y L

L £ 1.

Uvangydwrg,

1749 e

45

WANTED: (One of the vanous forms of S
20, Will pay up 1o 5350 Messse no basket
case=_ Ray, (#07) 633-3971 after | PM

FOR SALE: just receved 3 more ploces of
Heathlat, Kmghthat, Ceeneral Radio, Rallantine
and others, SASE for list. James Fred, R1, Box
11, Cuther, IN 46920 (17 268-2214

WANTED: Drake, Collins, | lammariund pen
coverage roves in good condx, Levy, 8
WaterlooMorris Mains, N] 07950 (201} 285
RER)

WANTELD: Citizens Radio Call Book magasine
for 1920-1921-1922.1923; Citizens Radio
Amateur Callbook magasine (Flving Horse
cover) for 19241925 1926, Department of
Commeroe Badio Stattons of the LS for 1913
prhus '.-|11;1|1|--1'|1l'|1t-|. 1904 19 5 1906 1NR- 1910
1901-1914 hist of wircless telegraph stations,
mocdudied LS amateur stabons was called
"Wireless Rluebook™, Bob Armowsmith, POB
166, Annandale, VA 2NN collect (7033 560
7l&l

FOR SALE: Custom made vinyl covers o keep
the dust out of your pricekess vintage gear - $12
fow any Jesk bogr unat KWM -2, w /ps, excellent
SO0 SN-111, very chean - S15ESX- 1A, dean
S100, MU only; Clegg Venus, w/ps, cdean
S125, SX-117 & HT 4, w/ps, spothess dean
S50 Dom, KITWIY (170 TRE 4357

FREE: BC 6100 | wth mosd accvseasiies, complets
mashed 19 dedetype umit. Pk up only Wm S
Bery, Mark Falls, W, (7 ! 5




| Swan, el ole.____
L

[ W7 G Vintage Manuals

1500 Wimpuds Thriee
Rartlerlle, (YN 71006
Telephome (915) 1337893
*SASE for our latest catalog *We trade or buy for new mansals
* 24 hour service *comb binders with pratective covers

call Karolena for immediate assistance
Colling, Drake, Globe, Gonvel, Hallicrafters, Hammariund, Heathki, Johnavon, Multi Elmai, National,

FOR SALE: Limited quantity of orig
manufacturer new knobs for Collins 75A, 2V
and KWS- 1 series, 1:1 main tuning, - $25; large
potnter (1,75 skirt) - $12; medium pointer (157
skirt) - ST, small non- skirted pointer - 85 Shpg
inchaded. Money back guarantes. Jerry, ABSL,
G13) 295457

FOR SALE Heathkit SB-10 - $80; SX-110
SBI; S-120A - 535; NC-88 - §75; NC-303 - 8175
Losoking for HO-180, AR-88, SP'-600 and manu
aly /copien for AR-B8, HO-105TR, NC-98, NC
173, RME-4300, Dyake T4 and R4, See our ad
this page. Cary, W7FC, (918) 333-7393

WANTED: Community college instructor
wants early model HRO Se. and ooil set for
my station, to share this era of receiver lech
nology with my electronic communcatios sty
dents. Also interested in an exciter represen
tative of this time period. John Zitrelberger,
WRHJJE. 5257 Lewts Rd., Agoura, CA 91301
(H18) 9915358

FOR SALE: Exchange or donate - hard to gel
unils, parts, tubes, technical information o
anything pertaining to radic. SASE. Cdr
Glemn W Ritchey, UISN Ret, W7SAR, 219 Na
val Ave., Bremerton, WA 98110, (206) 3739611

FOR SALE: Heath HW. 12 B0-M xcvr, rough
§50;, Heath HP-23-A pwr sply - $75.
WANTED: Matching spkr for Hammarlund
Q- 180 seriess rovr; BEW 181 or Johnson 250
19 electronic T/R switch; info 1o add 160-M
to Hammarhend HX-50 xmir. Lance Wilken,
KNOUSD, M5 Woodland Ave, Farmont, MN
SHA1. (37 2359195

WANTED: 513 tube socket Bill Goodrich,
WELNL, 1417 Covedale Ave., Cincinnati, OFH
ASZAN. (513) 251-3004

FOR SALE: Real sudio for your R-FR0A
Senad me your audio chassis (no junkers
please) and Il ship you a ready-to-play
chassis. Il you're not happy (for any
reason) tefurn the chasses (withan 30
days) for a full refund. Specs will equal
or exceed those specified in ER #42
article - $119 shpg prepasd. Allow 30
days for delivery. Bill Kleronomos,
KDOHG, DBA Longmont Labs, 224
Main St., POB 1456, Lyons, C0 80540
(3073) H23-6438

FOR SALE: HCO- 145, mint - 5175, WANTELD:
Radio Shack DX-400; Uniden CR 221, RME
A350: TMC GPR-90,/92; RCA model CRM R A,
SX-101 MK 11 Rick, KEMLV /@, 182 W. 17th
St, Pueblo, CO 8100, 19 432459

FOR SALE: Codlires 3001 linear - S300; KWM-
A, w/S16F pwr sply - $250; 1128 station
momtor - $75. Al for $550. Michael Runyan,
KKTF,S. 1117 Fiske, Spokane, WA 99N2_(509)
535-5548

WANTED: 1930 and “M's Radio Mremiums;
RCA Dynamic Demonstrator; HallicraftersSX

2 RCA tube 1847, Bill Ross, 875 Cordon Terrace,
Winnetka, [L 60093, (08) 441 6463

FOR SALE or TRADE: Hammarlund SPC-10
S58 adaptor, w/instruction book WANTEL:
Babcock MT 58 mobile xmitr, w/manual. BC.
Martin, NYYT, 127 S Ofiver S, Elberton, GA
Ih35

WANTED: Hallicrafters SX-24 or SX-25. Call
Hoowver, (80) 726 5762 anytime

WANTED: SCR 68 WW [l radio; need VT-2
tubes, top dollar paid. Steve Bartkowski, 4923
W, 28th 9., Cioero, |L 60650, (7718) B63-3080
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AM detection. Specs upon request.

DOVETRON PD-1 PRODUCT DETECTOR

The Dovetron PD-1 product detector is a1 small solid-state (dual JFET)

device that plugs directly into the NBFM adaptor socket located on top of
I' the chassis of the National HRO-50, HRO-50-1, HRO-60, NC-183 and NC-
183D 1t also plugs directly into the E-2 NBFM adaptor socket of the Collins
T5A-2, TSA-2A and 7T5A-3 HF amaleur receivers. Selecting CW with the
| front panct Mode switch enables the PD-1 with fast AVC. Selecting FM
enables the PD-1 with slow AV, The AM position provides the original

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

FOR SALE: |-38 telegraph key, vintage, un
used, mint - $15 plus $2.90 postage, Liowe Frank,
PO GO0 T, Harrisburg, PA 171060011,

WANTEL: Cabinet and manial for 5151, Will
trade rack panel assembly for same. Stan
Hojnacki, WAZNPL, 103 Wilson Ave,
Blackwossd, M| OR012. (&09) 4315 8975

FOR SALE: For smir collectors, Lysco mode]
6 antenna tuner and Lysco model 107 xamir,
xlal comtrol, as is, both units - 835+ $5shpg EF,
Johnson Messenger Twi Twenty Three, Robyn
T- 1238 Citirens Band Transcelver, RCA Mark
VII Radio Phone CRM-P3A5, any of the three
. asis bor 525 each + $7 50 shpy, James Fred, R1,
Box 41, Cutler, IN 46920 (317) 268-2214

TRADE: R-1051E HF rovr, no manual, Vi
condx, for Collins 30L-1 equal conds. Jim
Cunningham, KADEE, (407) 6795086

FOR SALE: 75A-4; KWM-1; 3251, eath AR
3 joed Levine WHIXBMH, 67 Derby Ave.,
Crevnlawn, NY 11740

WANTED: HalborattersSX . W servior manual
and schematic, prefer original, copy OK. John
Thomas, 1130 Pleasant View Lane, RE 3,
Colorado Springs, COBNT1. (719) 4514564

WANTED: johnson Viking Navigator and
Ranger | meter. Hank, WTI0), {615 397-979%

WANTED: Radio historan and formes editor
of |lam Radio Maganne s ressarching and
pre- 1958 smatewr Q51 card and
lng o, D't bt o records be lost! Cladly
pay all shipping and packing. Douglas
Stivison, NR1A, 45 Norman Rd., Upper
Montclair, N) (M3 (201) 5090585

WANTEIVFOR SA LE: Vintape tube CB's, Send
card or call with mixdels you have for sale
SASE for liwt, Steve White, WBSUCT, Box 1086,
Clute, TX TR 1- 3814, (BOM 374-6477 (H0H) loave

messags.

FOR SALE: |lallicrafters 5-38C; WE ground
magneto ; keys, lame prood, [-37, 38, 45, e 8
page list of edc. ilems- $1 plusSASE. | H. Jacobs,
s Seaview Terrace, Northport, NY 11768, (516)
261-1576

47

FOR SALE: HRO coil (1.7-4 Mcs), Bogen
maono. 20w Challenger, Rd6 spha, Lad. HET
procon. - 525 each phus shpg. Henry Mohr,
WANCK, 1005 Wyoming S, Allentown, PA
18105, (215) 4353276 (8 AM - 2)

FOR SALE: Drake 1A - 590, (2) NIB, sealed,
1943 33s - $100. WANTED: Heath HO-13 or
SB-620. Will pay top dollar for a nice one.
KANJS, (8013) 5852810

FOR SALE: Clegg Zeus 2 and & meler xmitr,
w/pwr sply, 180 walts, very clean - $275,
Stuart T. Carter, WANHC, POR 033177,
Indialantic, FL 329000177, (4050 727-3015

WANTED: Radio Masters catalogs up ecibon
1955. Roland Mat=on, RFD) #], Box 2943
Kennebunk, ME (M43



WANTED: Cusheraft Squalo 6-M mobile
antenna. Chris, K2PGH, 46 Columbia Ave,
Hopewell, N] B525,

WANTED: Collins 511 rovr, w/case, sphr &
manual. Barry Nadel, Box 290UR, San Francisco,
CAMI29 (115) M6 25, FAX 346 0468

WANTED: Unbuilt kits by Heath, johnson
and Knight. Cene Peroni, POB 58005, Phils
delphia, PA 19102 215) 665-6182 days

FOR SALE: HRO50, O 129X, Lafayetie FLA-
275 rowrs. John File, POB 566, Tolonao, 1L 61850,
217) 455 M09

WANTED: | leathbat anabog - Charles
Satz, WAIDYA, POE 199, Banonsville, P'A
15321

FOR SALE/TRADE: Rare Eledico SSB-100
maobile xmir; DX 160 rove fupke; B72A ubes
(NIB),  Doc, WA2IFS, (201) 728-2454 before
=30 £

WANTED: Tube audio amplifiers Western
Blectric, RUA, Heathkil, Fisher, Dyanoo, cte,
any conds, literature, parts. Mewd |leath W5M
Mike Nowlen, WIMUKR, 12911 New Parkland
Dr., Hemdon, VA 20071 (00) 481-9614

FOR SALE: Collins KWM. 1, 51aF- 1, KWW ZA,
T3A-1, T3A A joel Levine, WRIBMI |, 67 Derbry
Ave, Creenlawn, NY 11740 (516) 757 76l

WANTED: Collins 12V.3, 75A-3 and sphr;
mech. filter for 75A-3; meter for Collins 513/
51M. Brian Roberts, KIVKY, 368 Evergreen
Rd . Pitsburgh, PA 15277 (412) 931 4646

WANTED: Hammardond 1O 170A or HO-
170A- VHF, also Collins 75A 3. john, WHEISMA,
47 Line Rd, Aberdoen, NJ (07747, (9HE) 566
1312 after 9 PM EST

FOR TRADE: T5A 4 maech. filber for |-21 or |40
mech. filter. WANTED: W/E emblem for 5
Line; parts radio NCX-5 Smitty, AD6V, 209)
B5-1177

FOR SALE: Homebuill speech amp (6A3 driv
ers) w/TZAD modulators, 1100-V pwr sply,
driver and mod sdmr {Inca multi-match 300-
Wi Al Hart, WEVEM, (H18) 762 6842

FOR SALE: Tekironix BM S0 oscilloscope
manuals, originals - 520 ppd. Also other
Tektronix manuals. Alton Bowman, 4172 East
Ave, Canandalgua, NY 14424,

FOR SALE: Cenerator panel for TLW. Onan
BUA, park no. SO0 1 160 NLU BXEY - $135; brass
key, surplus, new - 525; aubo xfmr, 7-A - S20;
Bolgen Hi-Famp - 545 Price relay, type 33405
3, 2-pole, 230-V AC new - $20, Price relay, 2

pole, 115V AC, type 158-B- 520; chokes and fil
s, many skees - call. Jos, WHCAS, (916) 731

B261

WANTED: Military AN /FRE-5%A either for
AN/WERR-2A John Richardson, 1163 Highland
M., Dubusque, 1A 52001 319) 556-554

WANTED: TCS complete. FOR SALE GP7
tuning units; Sonar C1- 22 M AM sovr WEALL
216) KI2-8612

WANTED: 2AS, 7M4A or B, 300N or B, 3504 or
B VT 230 miew o wmasd. | newed several of each.
Also looking, tor others and mubtary surphes
tubes. Tirm Metz, 221 Wheatland, Farview, (5
TIT37. (A06) 227 M6

WANTED: Manual or copy lor Navy lacsimile
recorder RD-92A o0 RO 172 /UX. Naturally pay
any reprodisction costs or your price for manual.
Also need Amperex 2H20, Amporex 636 and
1635 tubes. Robert |all, KEAJK, RRO1, Box
1401, Dunnegan, MO 65640, (417) 6542577

WANTED: WW [l Cerman aquipment and
tubes, manuals and other parts. Bob Graham,
2005 MW, UMb, Oklahoma City, OK 73112,
(405) 525-337h

FOR SALE: 23 channel CB radios, all solid-
state radios, Cuaranteed m good working condx
525 plus shpge. Burl, (214) 736 2391

FOR SALE or TRADE: HIT-37, 5X-71.5X-101A;
HT 44; ps, SX 117, R 1000 revr. Ray, (314) 428
1963

FOR SALE: Class Baudhodnver shmr for Viking,
11 and DX- K- $12.95; replacement audhodriver
wfrm for Ranger - S8, 60V orangedrops, most
values - S.40-51 95,600V Spr

20 and & 10mFd, asial leads 59954 58925
mil RF chokis, 16 mA - $165; vintage 2000
ohm headphones - $17.95; NOS polished
ceramic anl. end isulators - 5295, onter
resulators with rope hole - $5 95, ungle -section
varablecaps, 365 pF, U S made - 57 95. Antique
Audhe Write or call lor our free 1993 catalog
Sev our display ad on pape 36
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YOUR COMPLETE SOURCE o

TURES: BUPPLIES:
A000 Audio, recaling snd Charmicals, lost oguiprssy
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'th woltane whectrodyh and il communicalions aguep
miplar capacilons o ke o], Dot claka, el circis
CHtants dimgrams
TRARSFORAMERS- PARTS
Hard1o-hnd oo tridilanm Fasision, lamps, s 5ok
e, misch tranddonnat s, aid i, podenbomatars, grill clath,
line chokas loe ube squip knohs, vibraboms and mone

Subscription Information

Rates within the U.S.
$24 per year 2nd class
$34 per year 1st class

Canada by Air (only)......S. $35
Other Foreign Countries by Air (only).... U.S. $60

Guaranteed Refund at any time for issues remaining on subscription
subscribe by mail or phone
ER
P.O. Box 57
Hesperus, CO 81326 Phone/FAX (303) 247-4935




—

SECOND
CLASS

ELECTRIC RADIO

145CR 123
Hesperus, CO 81326

m

TO:




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

