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Editor's Comments

Alice Clink Schumacher, 1909-2000

Alice passed away December 20 at the age of 91, She was a remarkable woman.

I first met her when | became aware of her biography of Hiram Percy Maxim.
Because the book was out of print I was interested in republishing it I thought it was
a great book and that Hiram Percy Maxim “The Father of Amateur Radio® should
not be forgotten. To make a long story short, we did publish an expanded version
of her original book. During the process of getting the book ready for publication
lcame to know Alice very well via our long phone conversations. | never gol to mect
her in person, although Shirley and I made plans a number of times to go up to Great
Falls, Montana where she lived

When her son Pete decided to become a ham as a young teenager, Alice learned
to code to help him. Pete tells me that they sat at the dining room table sending code
back and forth until he was ready to take his test. That's the kind of woman Alice
was. And when young Pete couldn’t find any information on Hiram Percy Maxim
for a high school essay, Alice set out to write the only existing biography of HP'M.
She travelled back to Connecticut where she conducted extensive research that
included interviews with members of the Maxim family and several visits to ARRL
Headquariers.

When here daughters became interested in figure skating Alice was night there
with them too. She became so involved in this sport that she wrote a novel "Lois

Lane, Figure Skater”,
continued on page 40
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East and Midwest Strongest in Heavy Metal Rally

by Paul Courson, WAIV]HB
Bax 73
W. Friendship, MD 21794

One participant calls it "one of the
finest experiences in my 48 years” on
the ham bands (Al, WIUX). Another
described il as “a tremendous, unbe-
lievable amount of stations checked in”
{Bob, W2ZM). And with that, the inau-
gural Heavy Metal Rally takes its place
in the history of outstanding vintage
radio events,

A total of more than 60 eastern LS,
stations including more than a dozen
broadcast transmitters in the region
gathered on 1885 ke the evening of De-
cember 23, 2000 for the event organized
by Bill, KDONG.

Unfortunately, participation in west-
ern states was thin, with reports of short
propagation and high noise levels.

So most of the event was centered in
the eastern part of the United States,
The anchor station for the region was
Bob, W2ZM, at "enn Yan, New York,
who agreed the band never lengthened
out. He said "conditions were nol as
good as usual, none of the long skip, we
just didn’t have any. Absorption was
high,” even though general noise levels
were exceptionally low,

Excitement and enthusiasm were
high, starting about an hour before sun-
set along the mid-Atlantic coast, where
a few stations began “testing” on 1885
around 330 pm local time. Within a
half hour, these Maryland and Virginia
stations began to hear a group in up-
state New York, and the two groups
reacted with surprise and delight that
the band was coming in early!

Quickly, it was clear the frequency
would need some order and a modera-
tor, because stations further south were
starting to chat but were not yvet hearng
stations well 1o the north.  Bob Raide

stepped up to the task, encouraged by
the others. Many recognized "2ZM from
his prominent role in the Antique Wire-
less Association often running the AWA
Net on 75 meters.

Now with an anchor station in place,
the check-ins officially began. After the
first dozen, with a flood of additional
calls on the way, it looked overwhelm-
ing as to how to keep everyone partici-
pating. What happened was a sponta-
neous distribution that brought five and
sometimes six independent QS0s on
AM generously spaced between 1850
and 1985 kc.

Within each Q50 you could typicaily
find a hall dozen stations, and nearly
everyone freely moved aboul the con-
versations up and down the band, stop-
ping by, saying helle, and either mov-
ing on or staying put o greet others
who would then pass by.

Bob put in an eight-hour shift run-
ning the Heavy Metal Rally, castern
division, from 5 pm to lam Sunday. A
few of us continued onward until about
3:30 am, and while we never did hear
stations much past Michigan, we en-
joyed a very low-niise band, with gen-
erally strong and stable signals that were
a delight to listen to,

Notes and Quotes, Premiere Heavy
Metal Rally

The Heavy Metal Rally comprised the
largest gathering of broadcast transmil-
ters ever assemblid al one time on the
shortwave ham bands, with at least 22
rigs officially checked in nationwide.

The aperators of at least a dozen ad-
ditional BC xmirs expressed inlerest,
but were kept from joining this pre-
miere event by a variety of electnical
issues and family priorities (since 1t was
Christmas week),

Here are some vignettes, monitored
off the airwaves and posted to “The AM

continued on page 39



Radio's First Voice...Canadian!

by Mervyn C. Fry

Yes, it WAS a Canadian - Reginald
Aubrey Fessenden - who was recog-
nized as the " father™ of radio and as the
first to actually transmit the sound of
the human voice withoul wires.

Several years prior to his first broad-
cast by radio, Reginald Fessenden had
perfected a new method of sending
Morse code more effectively than
Gugliclmo Marconi. To him goes the
credit for successfully transmitting the
sound of the human voice between two
50-fool towers on Cobb Island located
in the Potomac River, Washington D.C.,
December 23rd, 1900,

The first radio broadcast ever in the
world’s history was made by Reginald
Fessenden on Christmas Eve 1906 when
he beamed a “Christmas concert” to the
astonished crews of the ships of the
United Fruit Company out in the Atlan-
tic Ocean and the Caribbean Sea.

Beamed out from the 400-foot towers
of the transmitting shack at Brant Rock,
Massachusetts on the Atlantic coast, this
program commenced exactly at 9
o'clock, with "CQ COQ CQ', meaning
general call to all stations within range’,
sent out in dots and dashes, Then, over
the microphone, Reginald himself gave
a brief speech as to the program to fol-
low. This was immediately followed by
one of the operators switching on the
Edison phonograph and a solo voice
singing Handel's ‘Largo’.

The first case of “mike fright” was
registered when Mr. Stein, an assistant,
backed away unable to utter a word!
However, Fessenden grabbed his vio-
linand ‘fiddled’ through "0 Holy Night'
singing as well as playing. Helen, his
wife and his secretary, Miss Bent, en-
deavored to read parts of the Bible text,
‘Glory to God in the highest and on
earth peace to men of good will’, but,
like Mr_Stein, they sulfered stage fright.

Concluding the program, Fessenden
wished his listeners A Merry Christ-
mas .

The success of this first broadoast was
verified by operators, not only lrom
those on the ships of the United Fruit
Company but also from vessels all over
the: south and north Atlantc, amazed at
the magic and miracle of this first wire-
less radio broadcast.

A Brief Biography of Reginald Aubrey
Fessenden

The eldest son of an Anglican minis-
ter, Reginald was born October 6th, 1866
in Knowlton, Quebec, but with his par-
ents, Elisha and Clementina Fessenden,
soon moved (o Fergus, Ontarioand later
to Chippawa near Niagara Falls,

In his early days at school he showed
remarkable aptitude in mastering math-
ematics, languages and music, He
graduated to Trinity College, Port Hopee,
with honors, His next step forward was
the offer of further tuition together with
a paying mastership at Bishop's Col-
lege, Lennoxville, This was followed by
an offer of a teaching position in Ber-
muda which he successiully fulfilled.

For many years a subseriber to ancd
avid reader of the "Scientific Ameri-
can”, Reginald also kept a scrapbook
crammed with news clippings relative
to all the inventions of Thomas Alva
Edison. His constant studies furthered
a determination to make the voyage
from Bermuda to New York to seek an
nterview with the lamous inventor and,
possibly, a position.

The fact that Edison was too busy to
interview him at his laboratory did not
deter young Fessenden. Haunting one
of the Edison installations in New York,
he virtually ‘got in through the back
door”. An instrument tester had just
walked off the job. The foreman offered

continwed on page 35



An Easy ARC-5 Power Supply/Speaker Unit

by Frank Van Zant, KOOR
2424 Virgo Drive

Colorado Springs, CO 80906
fvanzant@usa.net

A companion unit made from readily
available parts, this project is for those
hollow-state enthusiasts who are restor-
ing vintage military surplus receiving
equipment.

World War Il has been over for 55
years, but out there in the attics, base-
ments, garages and junk piles of
Hamdom repose the remains of ARC-5
and SCR-274N receivers. Some of these
areinlike new condition but many have
been modified and cannibalized to be
cast aside as years passed. Most of the
good ones have been setaside years ago
to gather dust on the shelf. Occasion-
ally, these units can still be found at

hamfests and fleamarkets. Several years
ago, | bought three units at a local
hamfest with the thought of possibly
restoring them for nostalgic reasons.
My start in ham radio was made pos-
sible through converted war surplus.
Backin those days, you needed power
supplies that would furnish six, twelve
or twenty four volts AC for filaments
and about 275 volts DC for the plate and
screen voltages of the old metal tubes
and miniature tubes of that era. Actu-
ally, almost any homebrew project of
those days required a power supply
with these qualifications. At that time,
power supply components were cheap

Figure 2. The author's companion power supply/speaker unit and associated
receiver, the R23/ ARC-5 which covers the “long-wave” spectrum below the

broadcast band.
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and readily available. Power transform-
ers were everywhere on the surplus
market and in tube type television sets
and radios of that time. High voltage
electrolytic capacitors were the norm.
No problem then to build a power sup-
ply.

In today’s computer and solid state
world, most young Hams blink un-
knowingly when the subject of “high”
voltage power supplies comes up.
Sources of appropriate components are
scarce as hen’s teeth. However, neces-
sity is the mother of invention. If the
three ARC-5 units | had acquired were
to be restored, a way had to be found to
find suitable parts. Believe it or not, a
design was devised using mostly Radio
Shack parts to build a suitable filament
and B+ power unit that would more

L wnd OW encillater Rl ses sppesr
Cshe lmﬂllﬁm
COmpRAMS o

than adequately power the “antiques”.

Surprisingly, the transformer(s)
would be no problem. Through the use
of four series/parallel and back to back
12.6 VAC, 3 Amp transformers, a range
of voltages could be produced to not
only provide 4 choices of filament volt-
age, but also about 275 volts D.C. volt-
age under load for B+. Figure 1 illus-
trates the circuit diagram of the arrange-
ment that will produce 6.3, 12.6, 18.9
and 25.2 VAC of filament power. Also,
using a full-wave bridge rectifier cir-
cuit, a DC voltage of about 270 volts
under load will be available. As a bo-
nus, for the ARC-5 receivers, an audio
circuit was installed on the same chas-
sis to provide either headphone or
speaker output.

The only difficult or expensive parts

continued on next page



Figure 3. Front view of the power sup-
ply/speaker.

7
Figure 4. Rear view.

to be obtained for this project are the
chassis (it’s hard to believe the cost of
aluminum chassis these days) and the
electrolytic capacitor. If you don’t want
tospend the money for areal aluminum
chassis box, then mount the unit on a

homemade wood chassis box and
masonite panel. That’s what we did in
the olden days. (My goodness, 1 sound
like Methuselah). The electrolytic will
probably have to be mail ordered from
one of the national parts houses unless
you have one in the junk box.

Figure 1 shows the plug connections
on the ARC-5 series. Use the dynamo-
tor pins for the filament and B+ connec-
tions. That will insure that the B+ re-
ceives some additional filtering inside
the.ARC-5. You might want to consider
obtaining an extra supply of .2 or.5 or
.1,400 to 600 VDC mylar or orange drop
capacitors in case any of the aluminum
can capacitors in the ARC-5 blow up.
That happened to me. The big triple .2 x
300-volt can in the back end of the unit
blew up and created quite a stink before
[ could get the power turned off. It was
replaced with three .5 mFd x 600 VDC
mylars and everything returned to nor-
mal. The 300-volt rating of all the ca-
pacitors in the ARC-5 units is really
quite marginal.

One way to cut costs with this project
is to just use two transformers back to
back in an adaptation of the circuit in
Fig. 1. This will only provide you with
two filament voltages of 6.3 and 12.6
VAC and about 130 VDC of B+. The
ARC-5receivers will work just fine with
those voltages, albeit with some reduced
audio output. The ARC-5s are very tol-
erant of voltages. One could also con-
sider replacing the 12 volt tubes ( 125K7,
12K8, 12SR7 and 125F7) with their six
volt equivalents. The 12A6 will have to
remain in place since there is no 6 volt
equivalent, but that will work too. Like-
wise, Radio Shack offers 24 VAC center
tapped transformers. Two could be used
back toback to yield 24 and 12 VAC and
roughly 130 to 150 VDC depending on
load.

The results have been excellent. The
four transformers of Fig. 1 are barely
warm to the touch. The R-23A /ARC-5
(190 KHz to 550 KHz) receiver plays a

continued on page 37



Another Chicago Icon Closes

by James Riff, KISC
9411 E. Happy Valley Rd.
Scottsdale, AZ 85255
k7scicybertrails.com

We all remember the passing of such
great ham stores from the Midwest,
Allied, Newark, Olsen, etc. Still other
great lesser known suppliers of much
nevded fodder were little known o
those outside of the Chicago area.

During the 50°s and 60°s there was an
area thatl some would compare to the
Cortland and Canal street emponums
of New York. On the south side of Chi-
cago many surplus and odd ot elec-
tronics suppliers occupied the store
fronts in the 2300 block of south Machi-
EAn avenue,

Some of their ads maght bring back
mail order memories: B-W Electromcs,
B.C. Electronics, Arrow, R-W, Mid
America, and a bevy of others. On this
entire block both sides of the streel were
occupied by various retail store fronts,
Sadly this then decaying area is now
high rent high rise condos, and the
memory of stacks of ARC-5's and bins
of switches are long gone.

Omnestrange and eclectic holdout from
this era closed his doors on December
30, 2000, and although not located on
the south side of Chicago it was a Chi-
cago institution from the 50's.

The Radio - TV Lab located at 5631 W.
Irving Park Rd., in Chicago served a
niche market for hams and locals.
George Sopocko ran the most amazing
emporium of "stull” one has ever seen.
The two large stores were connected
internally, and piled Noor to ceiling with
EVERYTHING! A small pathway lead

from the doorway only 10 or 12 feet in,
and then the congestion made further
travel impaossible.

George served the neighborhood
community, mostly eastern European
clients, with repair of their European
phonographs and radios. But the real
jewels were the ghimpse of old Collins,
Hallicrafters, Knight, Heath and all the
others stacked one on top of the other.
There was no order or reason lor this
arrangemenl, just storage. Visibility was
at a minimum, as equipment was often
turned sideways or facing rearwards so
only intimate knowledge of a particular
rig would give you a clue as to its iden-
tily.

Along with the hundreds of kinds of
non-restored ham equipment were Lest
equipment and tons of addball compao-
nents. On my last visit o him during
the Christmas holidays | asked him for
some 140 pF variable capacitors. And in
true fashion, George disappeared into
the abyss walking al times on old trans-
formers and chassis that littered the
narrow pathway into the innards. Soon
hie would return with some new some
old units - the right stuffl

While Mr. Sopocko will still be in the
neighborhood, the contents of the store
have been sold, and the future of this
collection is undetermined at this time.
The span from Allied to George cov-
ered a memorable era, but technology
goes on and we will adapt; save for the
memones. ER



Output Power Meter for the Ranger

by Tom Marcellino, WiBYM
13806 Parkland Drive
Rockville, MD 20853
WiIBYMearrl.net

This article describes an additional
maodification to my Johnson Rangerasa
result of a previous article (ER, Dec.
2000 issue, Adjustable Ranger Output).
The stock meter function switch was
repaired several times and worked fora
while. Eventually it became intermit-
tent and needed to be changed. In my
junk box was a brand new 2 pol & pos
ceramic waler rotary unit that was anx-
ious o tlake its place.

The best way to go about this task
isn’t the casiest. Yes removal of the front
panel does allow best access 1o the meter
function swilch and all its wiring. After
you do this (remove the panel) a few
times it becomes second nature and can
be done in twenty minutes or so. The
stock wiring used in Johnson transmit-
ters is difficult to work, being very stiff
insulated #20 solid conductor. The wir-
ing to the meter switch (SW5) actually
pulls on the contacts. When installing
the new switch, the wires were short-
ened and then lengthened with stranded
insulated wiring, The use of heat shrink
tubing was helpful in this installation,

Now there was one difference be-
tween the two switches. The new ce-
ramic unit offered an additional set of
contacts in the OFF position. Now whal
to do with this set of contacts? 1 just
couldn’t see mysell leaving them dis-
connected. So belore installing the
panel, a long insulated stranded wire
aboul 20 inches in length was soldered
to the positive contact and the negative
was grounded toanother grounded con-
tact on the waler.

Since the Ranger was now capable ol
adjustable RF output from zero to 55
walls, it made sense o iIncorporale an

internally metered power outpul cr-
cuit. The switch and meter were al-
ready there and with the addition of a
few more junk box parts the job would
be simple and finished within a short
time. Well that sure sounded easy but |
had overlooked one factor, the relatively
insensitive stock meter movement.
The meter has a basic movement of 5
mA_. There was no logical reason for
this but that's what | had to deal with
Before discovening the meter problem, 1
had pursued the standard voltage di-
vider /diode rectifier tapped from the
RF output S0-239 connector. [t became
apparent, as the top resistor in the di-
vider was decreased 1o obtain full scale
on the meter, that something was wrong,
I procecded anyway and finished the
circuit and all was fine when connected
to the dummy load on the bench,
Thinking the job was completed, the
case was installed and the rig brought
into the shack and connected o the rest
of the system, The first time Fired it up
into the system dummy load, the Power
Output meter read about 20% of F5.
Now what was the problem? The first
thing that came to mind was a pinched
wire during installation of the case. So
back to the bench and off came the case.
After firing up into the bench dummy
load, the meter read 100% FS. So taking
the case off fixed the problem? Not re-
ally. 1 later learned after taking the nig
back into the shack and moving a small
dummy load down the coax that the
tuner was causing the 20% reading
The circuil was very sensitive to the
impedance offered by the tuner because
of the low value of the resistor in the
divider. This again was all because ol
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Figure 1. Power output circuit

the 5 mA meter movement. This method
of sampling the RF was abandoned. I
needed to find a point in the transmitter
that varied with the RF Carrier Level
control and it didn’t necessarily have to
be RF. Why not use the screen voltage
on the PA Final? After all it was directly
connected to the Carrier Level control.
The thought here was to make the OFF
positioninto a PA screen voltmeter that
was calibrated in watts using the upper
meter scale. This idea was pursued but
once again the 5 mA meter movement
drew enough current to pull the screen
voltage. Not wanting to install a PA
screen voltage regulator, this idea was
likewise canned.

Finally the idea lamp lit. Why not use
an RF pickup close to the final tank. Gee
what a novel idea! The complete power
output circuit is shown in Figure 1. A

CAL.
5K ~—
REL.
OUTPUT
(OFF)

few different pickups were tried and
justabout anything with wire will work
such as a wire wound resistor or RFC. 1
settled on a one turn loop of #12 insu-
lated wire. The loop has a diameter of 2
inches and is spaced one-half inch from
the end of the tank coil.

Figure 2 shows the rigid mounting
for the one turn loop. A short piece of
ceramic (1-1/4"x1/2"x3/16") was used
with one end anchored to the top of the
high voltage filter choke LP1. Fiber
washers are needed on both sides of the
ceramic to avoid cracking when
torqued. Other holes in the ceramic pro-
vided mounts for the loop, diode and
capacitor. An additional ground wire
was connected from the choke-to-chas-
sis mounting screw to the choke-to-ce-
ramic mounting screw. This was to in-
sure ground integrity because of the

continued next page



Figure 2. The RF pickup loop has a diameter of 2 inches and is spaced one-half
inch from the end of the tank coil.

Level and Cal.

10




black paint on the choke. Since these
parts were located in the high RE area,
I thought it best to connect the Cal. pot
using miniature coas.

Now where to put the Cal. pot or can
I just eliminate it and use two fixed
resistors? 1t was determined that yes
two fixed resistors could be used but
the trade-off is the meter will vary 2 1o
3 small divisions at full power /full scale
between tune-ups. This was fine for a
single frequency operation but this cir-
cuit is frequency sensitive demanding a
variable calibration control and |
wanted high accuracy. Nexl question,
where do | put it on the front panel
without dnlling a new hole? Remem-
ber the crystal door /knob was used for
the Carrier Level control. There is one
place left as seen in the partial front
panel photo Figure 3. The upper left red
jewel (D9A) is just for looks and never
was a functional lamp on the Ranger
unlike its use on the Valiant,

Now the trick was to remove the VFO
cover and extract the jewel. Fortunately
this can be done without removing the
front panel again, The Cal. pot fils very
well, behind the panel with its shaft
extending through the VEO cover. The
knob was painted with automotive paint
(Dupli-Color #1S-100) and matches the
other knobs well, Final checkout of this
new circuit proved very successtul, The
basic meter movement sensitivity is a
non-factor, In fact this circuit has the
capability to drive 5 times the stock
virlue. The Cal. pot will set the meter to
full scale from 160 (o 10 meters at full
output power. For each band used, a
calibration chart will have to be pro-
duced like the one shown here for 40
meters.

The new meter function performs
very well. It is calibrated to directly
read the RF output of the transmitter
and the power drawn is insignificant to
the final with no adverse effects. It has
become very handy and eliminated the
need for a wattmeter in between the

transmitter and amplificr. When driv-
ing thie 58-220, | just tune the rig as
normal for maximum AM outpul, set
the Cal. to full scale then rotate the
Carrier Level control until the meter
reads between 60 amd 80 on the top
scale or 7 to 10 watts drive

This will yield a resting carrier of 120
walls from the SB-220. It's also fun o
run barefool and tell others “'m run-
ning 15 walts output today from the
Ranger”. Surprisingly enough n the
MD, VA, PA, and OH area | often only
need this low level of power for good
effective communications. Bowiwe Ball,
WC3K has offered a 2 pole 27 pos rotary
switch for my meter function. Just think
of the possibilities!

A calibration was performed using
the top scale ol the meter against the
Bard 43

The following information was re-
corded using 7295 kHz. ER

Bird 43 Meler Reading

55 walls 200 mA = F5

50 190

40 170

A0 1410

20 115

16l i

5 50

TUBE COLLECTORS GROUP

FORMED: The new tube collectors
association ks now in operation. This is a
non-profil, non-commercial organization
of collectors & history enthusiasts focusing
on all phases & vintages of tube design.
The founding president of the group s Al
Jones, WITTX, whois known for his award
winning tube collection. For more details
&complimentary copy of the association’s
bulletin contact Al Jones, CA, (707) 464
6470, Ludwell Sibley, OR, (541) 855-5207,
or mail request 1o POB 1181, Mediond, OR
9701



Communications SSB to Quality AM Using Audio Feedback

by Robert Burger, WBEVMI
11290 Sprig Ct.
Keno, OR 97627

Introduction

Audio feedback is used in a new way
below toconvert an older SSH transmit-
ter into an AM transmitler with good
audio. Any S5B transmitter can send
AM via carner injection at the transmit-
ter. Unfortunately, they conlain filters
in the modulator that decrease the au-
dio quality. Additionally, since modu-
lation is low level, the power amplifiers
can have distortion.

Our approach is to remove all filters
Irom the modulator, leaving o double
sideband (DSB) system. To overcome
imperfect modulators and the inevitable
lack of lincarity in power amplifiers,
this paper recommends audio feedback
laken from the transmitted signal.

The main purpose of this article s to
suggest solutions o lechnical issues that
arise when using feedback to lineanize
transmitted audio. As an example, we
have data for a 1965 TMC Model GPT-
10K transmitting set in double side-
band AM mode,

The Quest for Good Audio

With amateur radio leading the way,
national and international broadcast
AM could someday go to suppressed
carrier systems thal are capable of high
fidelity. The goal is to make S5B sound
as good as or better than the best AM.

For the moment this cannot happen
because there is a vast sound difference
between AM and 55B. This is especially
true when hearing AM on a well ad-
justed AM receiver compared Lo S5B on
a properly tuned S5B receiver. AM,
when given a favorable mix of presence
and emphasis can be extremely excit-
ing,. The voice conlains a wealth of non-
verbal information that is most obvious
when audio distortion = very low
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Maost 558 transceivers have an AM
position that nearly every radio ama-
teur will try at one time or another. 1
adjusted correctly, the AM from a 558
transceiver can be quite good, although
it is seldom wonderful. For example,
my Swan 500 has good AM, although it
has major audio restrictions. Kecently,
there is interest among amaleurs Lo cor-
rect the audio in 558 systems, WC3K
for example presented the conversion
of a nice old S5 rig, the SB-400 into AM
| Reel 1.

Step 1: Remove all Audio, Carvier and
Sideband Filters

After removing the carrier rejection
filter and the sideband lilter, what re-
mains is DSB. A balanced modulator
greatly attenuates the carrier. Toachieve
AM, the carrier has to be reinserted at
the cormect level. The correct level is
best determined by viewing the modu-
lated envelope with an oscilloscope to
ensure that the carrier is never com-
pletely cut off (overmodulated).

Speech amplifiers should be flat in
the audio range ol interest and beyond.
This is achieved by paying attention to
coupling capacitors and transformers
(they must be large to pass the low
frequencies). Also, one must pay atten-
tion to bypass capacitors (they must be
small to maintain the high frequencies)
but not so small that RF creeps into the
audio chain.

Creating broadband audio in the sense
of constant audio amplitude from 200020
kHz for example, is quite possible. The
challenge, it is found, is to create a phase
that is zero over a broad range. If phase
shift in the vowoe range s not close 1o zero,
aundio feedback will not funchon prop-
erly (as explained below)



Yoor

Figure 1. Automatic feedback correction of distortion

Step 2: Introducing Audio Feedback
Why Do 1t?

We know from decades of radio hand-
book experience that audio feedback
can reduce distortion. The fact that it
also extends bandwidth does not con-
cern us as much since we plan to extend
bandwidth by removing filters as above.
In the old handbooks, the audio signal
is taken from the output of a large AM
modulation transformer and is fed
“back” to the cathode of one of the
audio preamplifiers. K6AD and W6BM
provide examples of using audio feed-
back in plate modulated AM transmit-
ters [2,3]. Alternately, W6BM linearizes
a screen grid modulator with audio
feedback [4]. WB6VMI studied a sys-
tem to measure distortion in AM trans-
mitters that have audio feedback [5].

Figure 1 illustrates a basic feedback
model. “G” represents the net voltage
gain of the main system; “N” repre-
sents the voltage gain of the feedback.
Note that the output of the system is
subtracted from the input to achieve a
closed loop. Mathematically in a linear
system, the output depends on the in-
put according to the following equa-
tion:

Your = VIN I+(("}H

As the magnitude of the variable H is
brought from 0 to a positive value, the
amplitude of Vout will decrease. Ac-
cording to the equation, the output will
not depend on distortion generated in
G if the product GH is more than 1. In
fact,if GH>>1, we canignore the 1, and
we have Vout = VIN/H. GH is open
loop gain.

The amount of feedback can be de-
fined to be the ratio of Vout when H = 0,
to vout when H is set at some value. We
measure feedback (FB) in decibels:

FB =20 log—gL— = 20log(1 + GH)
1+GH

Forexample, 10 dB of feedback means
that the voter with feedback isabout 1/
3 of the vout without feedback (when H
= (),

Figure 1 illustrates how feedback re-
duces distortion. If, for example, the
output tends to saturate on a posilive
peak (refer to point 2), then the output
positive amplitude does not go as high
as it should, When this part of the wave
is subtracted from the input (1), a cor-
rection signal is created in the differ-

continued next page
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Figure 2. Practical system of audio feedback

ence (4) that tries to push the positive
peak up where it belongs. Thus, feed-
back tends to force the output wave-
form to be identical to the input wave-
form (1).

The figure illustrates no phase shift
in either G. That is, each wave crosses
zero at the same instant. In a practical
system of electronic components, when
the loop is opened at point 3, waveform
(3) could lead the input waveform (1) in
time (that is, it is to the left of waveform
(3) on the oscilloscope). This is defined
here to be positive phase shift. If wave-
form (3) lags the input in time, it is
negative phase shift.

Feedback via a closed loop works best

when there is no phase shift. However,
simulations (using Matlab Simulink) in-
dicate that feedback results in less distor-
tion even when there is significant phase
shift.

When phase shift is severe in the audio
range, approaching 180 degrees for ex-
ample, theallowed amountof feedback is
greatly reduced. Under such conditions,
attempting to use feedback beyond some
small amount causes “instability.” Insta-
bility means that the output of the system
no longer follows the input to the system;
hence, instability defeats the purpose of
having feedback. When properly ad-
justed, however, the drawbacks of hav-
ing to adjust feedback (and then not
changing it) are outweighed by the ad-
vantages of system linearization.
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When feedback exceeds what is al-
lowed, it will result in instability; the
most common result is oscillation at
some frequency.

The Allowed Amount of Feedback?

The best way to explain feedback is to
consider a practical example. My TMC
transmitter can be viewed at (http://
www.geocities.com/vintagetme/
robgpt10kpic.html) Figure 2 shows a
practical feedback system.

The Radio Shack mixerisa convenience.
The mic input amplifies by a factor of
about -1.8; the line input attenuates by
about +0.025. The plan is to connect the
signal detector into a line input.

The diode detector in Figure 3 was
constructed by hand. The tuned circuit
was constructed in a separate plastic
box to be placed several centimeters
from the final tank coil. The purpose of
the 1.5V battery is to ensure that the
diode conducts all the way down to
zero voltage output. Normally the di-
ode would stop conducting at a voltage
of about0.75V, creating a flat bottom on
the negative audio peaks.

Inmy system at 300 watts of RF power,
assuming the detector head in a given
location, the detector contributes about
15V peak to peak of sinewave when the
audio to a mic input is set to (.1V. This
gives close to 100 % modulation of the
carrier.

The mic input amplifies by a factor of
about-1.8asdetermined with each chan-
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Figure 3. Audio Detector

nel at its maximum setting; the line
input attenuates by about +0.025. From
the above information, the open loop
gain, that is GH, can be estimated to be
about 2 (the input is 0.1V x 1.8; the
output is 15V x 0.025; relative to the
output of the mixer, loop gain GH is
2.08). Thus, the amount of feedback
using these numbers is about 9.5 dB.

Using the oscilloscope and the audio
generator to measure gain and phase,
Figure 4 resulted. In LSB mode, the
phase varies radically because of the
filters. In DSB mode with the filters
removed, the phase variations are gen-
tler in the audio range between 2 x 10(2)
and 3 x10(3) Hz because of removing
the carrier and sideband filters.

The condition for feedback stability
is that the loop gain must be less than
unity when the phase shift is plus or
minus 180 degrees. This is because a
phase shift of 180 degrees in a negative
feedback loop is equivalent to “posi-
tive” feedback. With positive feedback
and gain more than one, a system is
unstable. In fact, the figure suggests
that my TMC system is unstable, be-
cause at -180 degrees shift the open
loop gain is slightly more than unity.
The loop gain will have to be reduced
slightly.

When a system is unstable, it can os-
cillate at that particular frequency where
the phase shift is 180 degrees.
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Experimental Results

Figure 4 indicates that the phase shiftis
-180 degrees at about 10 kHz. At this
point the gain is slightly above unity, so
the systemisunstable. Indeed, in practice
we observed audio oscillations at about
10 kHz. The oscillations drive the trans-
mitter to maximum output, soitis wise to
minimize the time during which such
oscillations are allowed to occur.

In DSB mode, by using the mixer to
decrease the feedback, it is found that the
audio in the modulated envelope is stable
at a peak to peak level of 4 units. When
the mixer decreases the feedback to zero,
the audio in the modulated envelopeis 10
units. The ratio of 10/4 amounts to about
8dB of feedback, which quite close to the
predicted 9.5 dB from the above analysis.
Eight decibels results in a stable system.

Because of the excessive phase shift,
the LSB system cannot tolerate feedback.
Indeed, distortion of audio input and a
tendency to oscillate was observed.
Conclusions

The DSB system of AM from the TMC
transmitter was improved by applying
audio feedback up to about 8 dB. To
achieve more feedback, it will be neces-
sary to redesign the balanced modula-
tor to give less phase shift.

The diode detector is quite effective
in that no physical connection is re-
quired to the amplifier. A drawback is
that the pickup box contains a tuned

continued on page 34
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Photo by Andy Howard, WA4KCY.

Southeastern AM Radio Club Organized

We just finished the winter get to-
gether at my house today, December
30. The Southeastern AM Radio Club
was organized in June of this year. We
applied for and received a club call of
W4AMI. The officers are: Andy
Howard, WA4KCY, President; Sam
Timberlake, KF4TXQ, Vice-President;
Ron Johnson, WB4GWA, Callsign
Trustee; Steve Waters, AE4IN, Secre-
tary and Tom Hand, W4WDS, Trea-
surer. Presently we have 47 members
and are continuing to grow through a
continuous presence on the band oper-
ating AM and our Tuesday evening
swap and fellowship net.

Members who attended the meeting
and the luncheon are pictured as fol-
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lows: Standing, left to right; Lou
Duncan, K4MNY; Steve Waters, AE4IN;
Johnny Thompson, WA40GD; Gary
Taylor, WBSBEM; Tom Hand, W4WDS;
Sam Timberlake, KB4TXQ; Allen Cutts,
N4OZI; Ron Johnson, WB4GWA and
Wayne Banks, WB4WB. Sitting from left
to right; Jimmy Brown, KQ4S5; John
Scarborough, KN4ME and Greg Carter,
KX4R. Others attending but not pic-
tured: Jim Olson, W4JO; Chuck Teeters,
WAMEW; Don Flenner, W4YCH and
Ray Eberly, W40B.

Andrew E. Howard, Sr.,, WA4KCY
133 Cartbody Road

Carrollton, Georgia 30116

Web Page URL - www.wadkcy.com
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Jim Riff, K7SC, at his first station K9JSC in Chicago during 1958. Today he's still
using the old Gonseton the 2M AM netin Phoenix Arizona. The netis on Tuesday
nights at 7:30 PM MST, 144.425.

One of Kentucky's most active AM'ers, Toggy Toggweiler, KB4YST, in his
hamshack.
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2001 Winter Classic (& Homebrew) Radio Exchange

The Classic Radio Exchange ("CX")
is a contest celebrating the older com-
mercial and homebrew equipment that
was the pride of our ham shacks and
our bands just a few short decades ago.
Owr object is to encourage restoration,
operation and enjoyment of this older

equipment. A “Classic” radio is at least
ten years old (age higured from first
year of manufacture), but is NOT RE-
QUIRED to participate in the Classic
Exchange.

YOU MAY USE ANYTHING in the
contest, although new gear is a distinct
scoring liability. You can still work the
“great ones” with your new equipment!

The Classic Exchange will run from
2000 UTC February 4 to 0500 UTC Feb-
ruary 5, 2001 (3 PM EST to midnight
EST Sunday). Exchange your name, RST,
QOTH (state US, province for Canada;
country for DX), receiver and transmit-
ter ty pe (homebrew send final amp tube
or transistor), and other interesting con-
versation,

The same station may be worked with
different equipment combinations on
each band and on vach mode.

CW call "CQ CX," phone call "CQ
Classic Exchange.” Nonparticipants
may be worked for credit.

Suggested frequencies:

CW: 3545 7.045, 14.045, 21.135,
2B.180

Novice/Tech Plus: 3695, 7.120,
21.135, 28.180

Phone: 3.880, 7.290, 14.280, 21.380,
28.320

7.045 and 3.545 will probably be the
most popular CX frequencies.

Scoring:  Multiply total QSO's (all
bands) by total number of different re-
ceivers plus transmitters (transceivers
count as both xmirand rcvr) plus states/
provinces/countries worked on each
band and maode.

Multiply that total by your CX Multi-
plier, the total years old of all receivers
and transmitters used, three Q50's
minimum per unil. For transceiver,
multiply age by two. Il equipment is

L count it as a minimum of 25
years old unless actual construction date
or date of its construction article (in the
case of a “reproduction”) is older.

Total Q5(Y's all bands times RCVERs +
XMTRs + states/provinces/countries
{total each band and mode separately;
add totals together) times CX Multi-
plier:

SCORE = Q50's x ( Rx + Tx +
QTH's) x CX Mult

Certificates and appropriate memo-
rabilia are awarded every now and then
for the highest score, the longest DX,
exolic equipment, best excuses and
other unusual achievements. Send logs,
comments, anecdotes, pictures to Allan
Stephens, 106 Bobolink Dr., Richmond,
KY 40475,

Include TWO-stamp SASE for next
CX Newsletter and announcement of
next CX, E-mail reports may be sent to
modstephacs ehuwedu (Al NSAIT),

Classic Exchange Logger

The Classic Exchange Logger pro-
gram by KBNU logs your contacts with
very easy eniry of the information, and
it computes your score and prints your
log with the click of a mouse. There are
helds for call, name, QTH, RST, and
receiver and transmitter. These equip-
ment fields are combo boxes (“pop-
ups”). They're pre-programmed with
hundreds of receivers and transmitters.
You can type the first part of the rig's
name, you can pick the name froma list,
or you can enter a rig that is not already
on the list. Band and mode are also on
combo boxes, as are your receivers and

continaed on page 34
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VINTAGE NETS

Arizona 40M AM Group: Mects on 7293 kFlz at 10:00 AM MST (1700 UTC) on Sat. and Sun.
West Coast AM Net meets Wednesdays 9PM Pacific on or aboul 3870ke, Net control alternates
between John, WeMIT and Ken, KeCJA-

California Early Bird Net: Saturday mornings at 8 AM PST on 2870,

Califarnia Vinlage S5B Nek: Sunday momings 2t B AM PST on 3860 + /-

Southeast Swap Net: Tuesday nights at 730 ET on 3855 Net controls are Andy, WASKCY and Sam,
EF4ATNQ. This same group also has 2 Sunday afternoon net on 885 a1 2 '™ ET.

Eastern AM Swap Net: Thursday evenings on 1885 at 730 ET. This net bs lor the exchange of AM
related equipment only

Northwest AM Net: AM activity daily 3 PM - 5 PM on 3875 This same group moects on b melers
150 4) Sundays and Wednesdays at 8:00 I'T and on 2 meters [ 144.4) Tursdays and Thursdays at 800
PT. The lormal AM net and swap sexsion is on 3875, Sundays at 7 PM

K&HiQIl Memorial Twenty Meter AM Net: This net on 14 286 has been in continuous operatwon lor
at least the Last 20 years. 11 starts a0 500 P PT, 7 days a werk and usually goes for sboat 2 hours.
Arizona AM Net: Sundays af 3 M MT on 3855 On & meters (50.4) at 8 PM MT Saturdays
Colarade Moming Net: An informal group of AMers get tlogether on 1876 Monday, Wednesday
Friday, Saturday and Sunday momings at TAM MT.

DX-80 Net: This net meets on 1880 at (0800 AM, FT, Sundays. Net contral is Jim, NSLUY, with
alternates. This net i all about entry-level AM rigs like the Heath DX-60

Eastcoast Military Net: It isn't necessary to check in with military grar but thal s what this net &=
all about. Net control is Ted, WIPWW. Satarday mornings at 0500 ET on 3885 « or - ORM.
Westcoast Military Radio Collectors Net: Meets Saturday evenings at 2130 (FT) on 3960 + or - ORM
et contral is Demnis, W2OHO.

Gray Hair Net: The oldest (or one of the oldest - 44+ years] Tal-meter AM nets. It meets on Tucsday
nights on 1945 at 8:00 'M EST & 830 EDT. hitp:/ /www cromplon com / grayhair

Vintage SSB Net: Net control is Andy, WBOSNE. The Net meets on 14.293 a1 19007 Sunday and is
followed by the New Heathkit Net at about 20307 on the same freq. Net control s Don, WBSLRG.
Collins Collectors Association Nets: Technical and swap session each Sunday, 14 263 M1z, 2000,
is a long-established net run by call areas. Informal ragchew nets meet on Tuesday nights on 3805
at 2100 Eastern and on Thursday nights on 3875 West Coast 75M nel that takes place on 3595 a1 2000
Facific Time

Collins Swap and Shop Met Meets every Tuesday at 8°M EST on 3955, Nel control is Ed, WAIAM].
Collins Collector Association Monthly AM Night: The fiest Wed, of cach month on 3885 kHe
starting at 2000 CST (0200 LUTC),

Drake Users Net: This group gets together on 365 Tuesday nighis at 8 PMET, Net controls are
Crins, KBMIZX,; Don, WHNS, Rob, KEIEE and Huey, KDILL,

Swan Users Nel: This group meets on 14250 Sunday alternoons at 4 P'M CT. The net control s
usually Dean, WASAZE.

Nostalgia/Hi-FI Net: Meets on Fridays at 7 PM T on 1930 This net was started in 1974

K1JCL 6-Meter AM Repeater: Located in Connecticul it operates on 504 in and 50.5 out.

JA AM Net: 14190 at 0100 UTC, Saturdays and Sundays. Stan Tajima, JATDNG is net control,
Forl Wayne Area b-Meter AM Net: Meets nightly at 7 PM ET on 5058 MHz. This net has been
meeting since the late 500 Most members are using vintage or homebrew gear

Southern Calil. Sunday Morning & Meter AM Net: 10 AM Sundays on 504, NC is Will, AAsDD.
Old Buzzards Net: Meets daily at 10 AM Local time on 945 This is an informal oet in the New
England arca . Met hosts are George, WIGAC and Paul, WITECO.

Canadian Bostanchor Net: Meets Saturday affernoons, 300 PM EST on 3745

Midwest Classic Radio Net: Sat. mormings on 1885 al BAM Central time Only AM checkins
allowed. Swap/sale, hamirst info and techmical help are frequent topics. NC s Rob, WASZTY.
Boatanchors CW Group: Meets nightly at 0000700007 on 1578-80 kHe. During the day at 7050 or
THT. Listen for stations calling U0 BA™ or sagning "BA” after thewr callsigns

Wireless Set No. 19 Net: Merts the second Sunday of every month on 7175 o /- 25 kHz a1 1002
(3760 + /- 25 kM2 alternate ). Met control is Dave, VAJORP

Hallicrafters Colledtors Assoc. Net: Sundays, 1731845 UTC on 14293 Net control vamnes
Midwesl net on Sal. on 7280 af 1700 UTC. Net controd Jim, WBRSDML. Pacific Morthwest net on
Sundays at 2200 UTC on 7220 Net control is Dennis, VETTHL

Nets that are undeslined are new oo have changed times o frequency since the Lol issue,




160M AM for the Heathkit DX-60

by Bill Breshears, WCIK
6303 Homestake Place
Bowie, MDD} 20720
bbuck@ccconline. net

There was a time in the 1950s - 60s
when the 160 meter band was frag-
menled with navigation services and
operating constraints that rendered it
almost useless as an amateur band. So
much so that many of the favorite
boatanchor transmitters of the era don’t
even have 160 meters on the bandswitch.
The Heathkit DX-#d) is one of those,

The 160 meter band has become one
of the bands used for AM operation
principally around a frequency of 1.885
mHz. One reason is that hams are ob-
taining and restoring majestic old
broadcast transmitters that are readily
converted to 160 meters operation. Jus-
tifiably some have begun to call them
"Tall Ships”. While | don't have one
yet, [ ligured it would be fun to give 160
meters a try. My trusty Heathkit DX-60
and linearamplifier combination would
give me a creditable AM signal on the
band with an added kick of irony, a
“Lil" Green Submarine” amongst the
“Tall Ships". My original intent was to
tempuorarily tack in a few components,
have a few contacts, and as the high-
light participate in the First Annual
AML/ Electric Radio Heavy Metal Rally
and Q50 Party. Leven considered modi-
fying a DX-60 dedicated to 160, How-
ever, as ollen happens, this project soon
took on a life of its own. A closer look at
the band swilch revealed 160 could be
added without oo much additional
trouble if one is at case with rebuilding
bandswitches. The article describwes how
to add 160 1o your DX-60 and also de-
tails a way o modify or repair wafer
switch contacts that works for other
prijects as well.

The 160M Modification

The basic modification is straight for-
ward and consists of adding another
BAND switch position, located one po-
sition counterclockw ise below the =807
position the logical place for “160 10
be. In this new position additional com-
ponents to make the 6146 grid and plate
circuits tune 160 meters are added. The
modifications needed ane shown by the
abbreviated DX-60 schemabic
The Grid Circuit

The grid tuning circuit has a very
high L to C ratio. The existing 80 meter
coil inductance measures approxi-
mately 60 ubHL. This fortunate situation
sccommodates adding mica capacitors
of a total value between B0 and 100 pFd,
400 v, to allow the B0 meter coil and
existing variable to tune about half of
the Ba0 meter band. The actual capaci-
tance depends on which part of 160
youroperations lavor and 15 very sensi-
tive as Lo its linal value to get it within
range of the variable capacitor, This
will allow tuning the 1885 MHz AM
channel If yoware techno-compulsive’
like | seem to be, and want the entire
band, replace the Heathkit 21 plid grid
variable with a 50 pFd variable capaci-
tor. 1t will just fit. The added lixed mi-
cas are swilched into the circuit by a
new switch position/contact (actually
two contacts) added 1o the grid coil
band switch section
The Plate Tank Coil

The final plate pi network circuit 80
meter coil (14.7 uH) does not have
enpugh inductance to work well on 160,
Another 16 ull is added in series with



DX-60 RF enclosure showing the location of the a

ded coil for 160 meters.

-5

Typical switch section showing an added contact terminal on the right.

the existing coil. See the coil construc- to serve as a connection point for the
tion details and photo. The new coil is output capacitor and the lo-pass filter.
located as far away from metal surfaces Unsolder both and solder the top lead
as the available space will allow. It is, as of the new coil to the loop. A little tough
pictured midway between the existing to access, however a solder gun or pen-
coil, the variable capacitor, and the 6146. cil iron does reach when the 6146 is
Double sided foam tape secures the removed. Solder the short folded tinned
bottom end of the coil form to the chas- bottom lead of the new coil together
sis. The leads provide additional sup- with the output variable capacitor and
port. The output end of the original filter leads. Dress the remaining long
tank coil has a loop formed in the lead bottom coil lead through the chassis

21 continued next page
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160M coil ready for installation into the DX-60

Coil Construction Details

epoxy or clear fingernail polish.

Thirty, close spaced, turns of #18 enameled copper wire are wound ona 3-1/
4inchlong piece 0of 1-1/16 inch (measured OD) PVC conduit. 12 feet of wire will
easily doit. The winding takes 1-5/16 inch in length and is spaced in the middle
of the form with two anchor holes on each end of the winding. Top pigtail is
trimmed to 3 inches long. Bottom pigtail is trimmed to 9 inches long, then
doubled back as shown to create a 1-3/4 inch short section as well as a longer
piece. All three ends are tinned. The coil winding is coated with coil dope,

opening for connection to the new con-
tact #1 of the band switch.
The Plate Tank Capacitors

Additional capacitance, (175 pFd), is
added in parallel with the 6146 plate
variable capacitor in the 160 meter
switch position. Most ceramic caps
made today will not handle the RF cur-
rent and there is 800V plate voltage so
500V micas are not suitable either. Two
doorknobs (100 pFd, 5 kv and 75 pFd,
7.5 kv, Fair Radio Sales) in parallel
works well with plenty of margin. These
are added when in the 160 position by a
new wafer to the band switch. The plate
capacitor stator is removed from its old
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switch connection and moved to the
new switch pole connection. Note that
when the BAND switch is in the 80
position this same new wafer adds the
existing 68 pFd padder to the plate vari-
able capacitor.

A 2000 pFd, 400V min, mica capacitor
is added in parallel with the three sec-
tion output capacitor when in the 160
meter switch position. [t uses the switch
position vacated by the above 68 pFd
cap, terminal 5, of the old bandswitch
section.

Bandswitch Modifications

The remaining section gives details

necessary to add the new 160 position

continued next page



on BAND switch, one detent, counter-
clockwise, below the B0 position. After
the changes all other BAND switch po-
sitions will perform as usual.

The most difficult part of this change
is the modification to the bandswitch.
However with the information pre-
sented here it 15 really easy once a suit-
able switch section is located in the junk
box or hamfest swap meet. Obtain a
surplus rotary switch with at least one
1 1/4 inch diameter wafer section (30
degree, 12 position detent spacing). A
single pole, 12 position, wafer is easiest
to use. Either fiber or ceramic wafers
will work. A swiltch with al least 4 of
those 7/16 inch waler divider spacers
will be handy and if your switch is
ceramic, liber washers are needed at
each ceramic interface to prevent siress
cracking. The original Heathkit switch
is a Centralab manufactured unit, how-
ever the specs are standard and many
others will work, Another important
item s a source of liny L6 mm, & mm
long, metric screws together with their
tiny nuts and washers. Only three of
each will be needed, however 1 lost at
leastanother three to that ‘Hungry Mon-
ster” that eats such things that are
droppedand roll under the workbench,
The local neighborhood hardware store
(not Big Home store) had them in a
display labeled "Serv-A-Lite” (a dis-
play collection of yellow trays) under
*Metric Mintature Maching Screws”. |
was told they are widely available.
Hobby /model shops also carry small
hardware that is suitable.

Removing the Bandswitch

The bandswilch must be removed for
rebuild. For ease in proper reassembly
position the BAND switch to 80 and
leave it there. Make a sketch and mark
the wires on the front ceramic swilch
section, and carelully unsolder at each
of the 7 switch terminals

The grid coil, its fiber switch section,
and mica cap are first removed as a
unit. Free the assembly by unsoldening
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only the following theee points: 1, The
wire attached at the grid tuning capaci-
tor stator. 2. The lead from the 100 pFd
cap at the terminal strip, 3. The bundle
of three wires (neutralize wire, 100
ohm 2 watt, mica cap) as a unil from
terminal 5 of the switch wafer. This
allows the coil assembly to be removed
by sliding it back off the switch shaft
when the two nuts mounting it 1o the
shield are removed. Be very carciul and
don’t force or damage will occur to the
shding contacts. (17 Bills, heavy handed,
‘give ita whack”, approach resulbed ina
rebuild of the section. Also make a note
of the coil orientation for reassembly
use. Ease of removal depends on how
careful the original builder was mn as-
sembly of the coil on the switch section.
When | finally got mine oul | removed
about 1/4 inch off the 1op of the cnl
form with a hacksaw 10 make it easier to
reassemble. Two new contacts must be
added at position 6 and position 11.
However set this aside until alittle more
practice is obtained on the easier to
access tank circuil switch mods as fol-
lows:

Remove the band swilch by remov-
ing the shafl nut on the front panel,
shiding the switch back and lifting the
fromt free of the chassis, By inspection
the workings of the switch can be seen,
Note certain standards apply, if the
switch is in its full cow position (B0) a
little half hole on the rotor disk appears
just to the left of one of the shaft "Hats”
as viewed from the shaft end and is the
index used to assemble all other sec-
tivns on the shafl. This index is now
resting between switch posibion bermi-
nals @ and 10 of the possible 12 total,
from this reference, mark all from |
through 12. The two long, switch sec-
tion support, screws will be 90 degrees
from that index between 12 and 1, and
between 6 and 7. Pencil index marks
might also help in pulting this switch
back together alter rework. Not all po-
sitions have switch contacts. This modi-



The modified DX-60 bandswitch and grid coil assembly prior to installation.

fication requires addition of a contact
in position 1 on this wafer and addition
of another wafer between the existing
one and the front panel.

Adding Switch Contacts

A total of three loose switch contact
terminals will be needed and can be
removed from a spare wafer. If you
have only one new wafer, make sure
the three terminals necessary to have
closures when itis in switch position #6
(80) and #7 (160) are retained. Any oth-
ers may be removed for use by drilling
the rivet, on the thinner, contact side,
with a sharp 1/16 inch drill. Don’t use
the drill bit you used on those steel
chassis. A conical burr in the Dremel
tool is even better. The idea is to just cut
the rivet. Use a gentle touch, I still lose
about 1 in 6. Push the rivet out with an
ice pick type point. Handle carefully to
preserve a tight contacting grip.

Add one of the freed switch contact
terminals to position #1 of the existing
plate coil switch wafer using a 1.6 mm
screw. The head of the screw is on the
terminal side. Secure with washer and
nut, don’t over tighten or the ceramic
may crack later from stresses. Lock the
nut with a wee drop of epoxy or finger
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nail polish (Locktite?) on the nut side.

Now that you are expert, add two
contact terminals to the grid coil switch
assembly in position 6 and 11. Soldera
short jumper between terminals 5 and
6. Also solder an 80 pFd mica capacitor
to terminal 11, leave enough lead to
allow shunting it with other small val-
ues. Later the remaining end will be
soldered to the variable cap stator. This
will allow the switch pole to add the
capacitor across the coil when in the
new 160 position.
Add a New Switch Wafer

Add the switch wafer that will close a
contact when in position 6 (80) and 7
(160) between the plate tank capacitor
and the 68 pFd or 175 pFd doorknobs
respectively. If you have four 7/16 in.
long spacers it is easy, otherwise make
four out of the long metal ones on the
original switch with a hack saw. When
you reassemble the switch place extra
fiber washers under the end nuts or
sections to assure the RF gap on switch
contacts is not too close to ground.
(Where is that ugly red Glyptol I saved
from 19507)
Switch Stop

A stop prevents the rotor from mov-

continued on page 41



A Two-Band Five-Tube Superheterodyne

by Michael Janis, KE3OQ / VE4AEW
149 Silo Circle
Nazareth, PA 18064

This receiver was first described in
QST for January 1953 with later im-
provements published in the December
issue. The design made it to the ARRL
handbook and it was featured for sev-
eral years in the mid to late 1950°s hand-
books

It is an B0 / 40 meter double conver-
sion receiver with the first converter
VFO operating over a frequency range
on 5.2 to 5.7 Mes providing an initial 1F
of 1700 KC. A second mixer utilizing a
1600 KC crystal oscillator converts the
first IF to 100 KC and a 65N7 regenera-
tive detector operating at 100 KC and 2
stages of audio amplification using an-
other 65N7 complete the signal flow.

The tubes used in the Handbook ver-
sion ncluded the following:

6ALT- Firsl Mixer

6C4- VFOD

6KA- Second Converler

o5NT- 100 KO Regenerative Delector
and BEC

HSNT- Audio Amplifier

In 1958, | purchased my first ARRL
Handbook and the design impressed
me. | had already built a battery oper-
ated regen receiver using No 30 tubes
from Allred Morgan's book, "The Boy's
First Book of Radio” and home made
versions of Allied Radio’s "Ocean Hop-
per” and “Space Spanner” using parts
scrounged from defunct broadcast re-
cewvers and the circuits published in
“Popular Electronics™ magazne. | also
had built a regen receiver using 2 -

6AQ5’s from another ARRL publica-
tion "How to Become a Radio Ama-
teur™. This was to be my next project in
1958,

I obtained many parts from old ra-
dios and made my own chassis from
salvage yard aluminum scraps. The IF
transformers, coil forms, audio choke
and miniductor stock were bought from
Allied Radio in Chicago. The dial was
made from parts from an old RCA
broadcast receiver that was also the
donor for the power transformer and
knobs.

I remember the night it was ready for
the test. | plugged it in and | was re-
warded with a loud hum, | spent the
next two weeks trying to eliminate the
buzz to no avail. | wrote the ARRL in
desperation. The reply came back to
check the filament leads to the audio
amplitier and move them away from
the grid input. 1 did this and used
shielded wire for the grid feed and the
hum disappeared.

I subsequently built a signal genera-
tor for alignment and a signal tracer for
troubleshooting, all from scrap compo-
nents, By mid 1959, the project was com-
pleted 1o the best of my ability at the
lime,

The receiver was used for several years
but was never too sensitive and always
necded a good antenna. | still have it and
want 1o restore it | weloome any com-
ments from others that also built and
operated this circuit and may have sug-

gestions for improvement. 1 attach the
schematic and some photos. ER



The author in his hamshack with his homebrew superhet receiver and power

supply.

.
REGENERATIVE - SUPE
JANIS RADIO- COF
ITHMPEG, LANADA
BUILT 6/2/59

A view of the front panet.
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more photo next page
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Underchassis view
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HP400/415/Etc

by John Svoboda, W6MIT
2261 Peaceful Garden Way
Rescue, CA 95672

This is the HP400/415/ETC story. No,
it’s not the detailed history of the de-
sign, thestruggles of the men, women(?)
that went into these fine instruments of
yesteryear. Rather is recognition of the
sad state of affairs that many of these
fine old friends face today. Today one
finds many of these relegated to the
space under the swap table, dirty, not
priced, and considered nearly worth-
less and sometimes marked FREE. Ad-
mittedly, one can use only so many
HP400's. I'd guess two is about all one
can justify supporting. More than one
HP415is definitely hard to supportsince
most of us don’t do that type SWR mea-
surements, as instructive as they are.

This could be a new requirement for
75 meters, that no one should be per-
mitted to talk about SWR until they
have had intimate relations with a
HP415 and a slotted line, etc.

Although the HP400 and HP415 are
the peers of this geometry, there are a
few other models that appear in the
same housings. Consider for a moment
the endless list of testers that would
have fit in those cases. It would be re-
ally interesting to get a list of rejected
ideas from HP. Certainly, at the time, a
little snobbery was in order, “HI means
science no TV test stuff....
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All these instruments have a com-
mon heritage. They usually sport a 0-1
mA, high quality meter, a very practical
sized cabinet, and always, an assort-
ment of switches and other stuff that is
useful like double banana terminal as-
semblies. After stripping the chassis,
flip over the panel and you will have a
clean surface to design you new project.
A little lacquer thinner, carefully ap-
plied, will remove unnecessary meter
scales.

My “renewals” began with as a re-
ceiver for a remote field strength meter,
it was later described in detail in the
ARRL Antenna Compendium #3. Later
my requirements turned to bench power
supplies. An adjustable 12 volt, 10 amp,
and a fixed 5V at 1 amp supply were
built in a former factory test case that
included a fan. Later an adjustable 125
to 300 v at 100 mA using a 6080 and a
couple VR's was assembled. It also pro-
vides 6.3 and 12.6 vac at 6 amps. Later,
a third supply was assembled to pro-
vide 450V at 200 mA and included a
bonus of an adjustable bias supply. The
internals for all these units are typical
of what one might have in the junk box.
Each is fully metered with multiple
ranges and don’t take up a lot of bench
space.

Other “renewal” ideas might include
a high voltage breakdown tester, a nice
to have item to check out used compo-
nents before installing them in the new
rig. A direct reading capacitor checker
with leakage measurement features



would be real handy. (A good circuit
for the value measurement portion, us-
ing a duel NESS5, can be found in the
Editors & Engineers Handbook.). The
leakage section is up to your design and
found parts. And after all these years of
doing it the hard way, put that Vaniacin
a box with a good meter and few bonus
features like 6.3 & 12,6V AC, How about
a good battery charger? ete ete etc. ER

Military Radio Collectors Group
Meeting 2001

Time to mark your calendars for the
sixth annual meeting of the Military
Radio Collectors Group (MRCG). The
2001 meeting will be held on the 4th
and Sth of May at Camp San Luis
Obispo, CA. Early birds start gathering
the day before in the RV park, BTW.

Friday will be devoted to equipment
setup, operating events and informal
get-togethers at the NCO Club and the
adjacent RV arca. Those wishing to sel
up and operate may do so under their
own calls. The swap meet starts Satur-
day (6 May) at sunup in the parking
area adjacent to the Club, and the for-
mal program will follow at 0900. A full
program of speakers and demonstra-
tions will be presented.

Pizza will be available Friday evening
and a BBQ lunch is planned for Satur-
day.

Numerous examples of both vintage
and modern equipment will be in op-
eration and on display throughout the
meet,

For more information contact Dennis
DuVall, W7QHO (w7gho@aocl.com);

Trish Gibbons, WAGLUBE
(wabube@tactical-link.com}); or Hank
Brown, WolX

(Rtbrown@earthlink net).
Dennis DuVall, W7QHO

il

When I'm Gone Where Will
My Stuff Go?

by Bud Larson, WTLNG
1325 Ridgeway
Medford, OR 97504

That's the question that wives and
other relatives face when a collector
dies. “Let the heirs worry about it; 1
won't be here.”™

Recently a radio collector died in
Mediord, Oregon leaving a house full,
shed full, yard full, and an old ham
shack full of various electronic goods
collected over the last fifty plus years.
Radios, working and not working, TVs,
hi-fi's, tubes, books, radio magazmes
(*305 to present), boxes and drawers of
capacitors, resistors, transistors, diodes,
transformers, antennas, rolls of wire,
heat-shrink tubing, hardware, test
equipment, ham radios, and who knows
what else littered the place,

Some of this went to the junk yard,
some to the dump, some given away,
the more usable items went into stor-
age. There was just too much. This re-
tired TV repairman was said to know
where everything was. He would sell
many surplus items for a reasonable
price but kept some things for possible
future use. He claimed it was just a
hobby —not for profit. I'm sure that was
right. He had 3 vast knowledge of elec-
tronics and freely shared il. Wi miss
you, Dave,

It took months to sort out the valu-
able, questionable, and waorthless sluff,
The house is empty now. Van Sias,
K7VS, bought the estate and has a ga-
rage full of older lest equipment, and
some nice ham radios for sale. His phone
number is (541) 779-0723 in Medford,
Chrepon, ER



K8SMLV/O Photos

Earlier this year Rick Miczak, KEBMLV/@ (aka Ricardo) much beloved AM
enthusiast passed away. Although he was only in his 50's at his passing, he was a
true 'old timer' (I'm sure Rick would have appreciated me giving him this distinc-
tion).

Like a lot of us, Ricardo's best friends were his on-the-air AM'er friends and it's
not surprising that he had accumulated a large photo archive of these hams when
he died. Recently, [ came in contact with Jim Shoemaker, WANKL, who bought all
of Rick's radio-related stuff. Iinquired about Rick's logs and photos and Jim said
that he had them and would send them out. For the next few month's I'll run a few
of the photos in each issue. At some point I'll also talk about what I gleaned from
the KEMLV /@ logs. N6CSW

This is the earliest photo of 'Ozona Bob", W5PYT that I've seen. When this photo
was taken his call was WSKDI. This photo must have been taken about 30 years
ago. Bob passed away in 1998,
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This is a photo of Les Lester, K6HQI who ran the 14.286 AM net for over 20 years.
The homebrew transmitter behind him ran a pairof 833As modulated by 833As.The
receiver he used and his yagi antenna were also homebrew. He passed away5or
6 years ago.

: \ 1h %] s 5 T / =

Here's an old photo of Ricardo and his good friend 'Ashtabula Bill', WSVYZ. It
was taken about 20 years ago in Bill's hamshack.When K6HQI passed away Bill
became net control on the 14.286 AM nel.
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SSB to Quality AM from page 15

OPEN LOOP GAIN & PHASE/ WB8VMI/ DEC. 20, 2000
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Figure 4. Open loop gain & phase

circuit, making it more difficult to
change operating bands.

Any amateur could repeat the above
experiments. The main equipment re-
quired is an audio oscillator and a dual
channel oscilloscope.

The next step, as radio amateurs lead
the way, is to experiment with DSB sup-
pressed carrier systems that use audio
feedback. We also need to find a better
way for the public to receive such trans-
missions without having to set the fre-
quency to+1 Hzaccuracy. If such experi-
ments are successful, we will have a sys-
tem of high fidelity that is superior to
ordinary AM in terms of amplifier effi-
ciency. On the horizon remains the prob-
lem of creating high fidelity SSB. ER
References
[1] ER 139, Dec. 2000
[21 ER 111, July 1998
[31 ER 24, April 1991
[4] ER 120, Dec. 1999
[5] ER 78, Oct. 1995

Exchange Logger from page 18
transmitters (you enter them in a
“setup” dialog). There are buttons for
working the same station again, view-
ing all QSOs with a particular station,
and for editing or deleting a QSO.

Requirements: a modern Windows
9x/NT/ME/2000 PC with a monitor
resolution of at least 800X600.

Price: free if I can send it by e-mail
(one 3+ meg file or 4 separate approx. 1
meg e-mails). $5 if | have to snail-mail
it.

73, Carl Yaffey, KENU

To Join AMI send $2 to:
Box 1500
Merrimack, NH 03054



Radio’s First Voice...Canadian! from page 3
the position to Fessenden and he soon
became chief tester. In this capacity he
gained lurther knowledge and prachi-
cal experience both inside and out as he
was Irequently called out as elecirical
‘trouble shooter”. Many wealthy men
had their own private generating, plants.
A breakdown in the dynamo or fire in
the wiring, as occurred at the mansion
of financier |. Pierpont Morgan, meant
a call for Fessenden to end the dark-
nitss,

Mr. Morgan was so pleased to have
the power restored that he gave
Fessenden a liberal reward for his ser-
vices and asked him to inspect the wir-
ing. The wires in use were bare and
Fessenden suggested replacing  them
with wiring covered with rubber insu-
lation and encased in galvamred tub-
ing. He later improved on this principle
in the Edison chemical laboratory.

When word of the skilled work that
Fessenden was performing reached ham,
Mr. Edison told Mr. Kreusi, the plant
" foreman, that he needed Fessenden as
his assistant to carry oul experiments
on generators and to develop a rubber
insulation for conducting wires al the
main Edison plant in New Jersey, The
New Jersey plant was at the time con-
sidered to be the finest experimental
laboratory in the world,

With access toa huge library and the
use of all equupment in the Weston -
struments building, Fessenden devel-
oped more inventions including some
of his own. In 1890, alter two years, he
was elevated to the post of chief chem-
isl. During this period he met men of
greal renown in the scientific world
Lord Kelvin, Dr. Kennelly, George
Westinghouse, the inventor of air brakes
for trains

Realizing his  waorth, Mr.
Westinghouse offered Fessenden the
position of supervisor of work on gen-
erators and the improvement of electric
light bulbs in the laboratory of the
Westinghouse plant at Newark, New

5

Jersey, as well as his work at the Weston
instrument plant. By designing new
lead-in wires for the bulbs, Fessenden
soon solved Mr. Westinghouse's prob-
lems enabling him to fulfill his contract
to light the huge Columbian Exposition
in Chicago.

After solving other urgent problems
Fessenden visited England where, at
Newcastle-on-Tyne, he observied the op-
eration of the newly invented steam tur-
bine of Charles Parsons, Fessenden re-
marked on the great possibilities of ap-
plying the steam turbine-electee drve Lo
propel ships of all sizes . another predac
tion which has come true.

O his return from England, Fessenden
found a beaching appointment awaiting
him at Purdue University in Lafayette,
Indiana. As Professor Fessenden he was
given a free hand by the University prin-
cipal, Dr. Smart, to purchase all neces-
sary equipment. He was thus enabled to
conduct laboratory experiments further-
ing his cherished ambition, the develop-
ment of sound vibration and transmil-
ting sound without wires,

Al the end of the school year Profes-
sor Fessenden, much to the regrel of the
trustees and students, decided 1o leave
Murdue in order to devate all his time
and energies o developing his own in-
ventions, However, he received a letler
from George Westinghouse with which
was enclosed one thousand dollars, buat
with the stipulabion that the Professor
come to Pittsburgh Accordingly,
Fessenden, with his wife Helen and ther
only son, Reginald Kennelly Fessenden,
moved to a fine comiortable home on
the outskirts of Pittsburgh

While engaged in further research,
Fessenden developed and patented
some of his own inventions, one of
which, microphotography, s ol great
importance today and is used by banks
and business concerns as well as librar-
ies and other professwonal institutions
throughout the world for mini-record-
ing” of cheques, documents, el

conlinued next page



Following an impressive demonstra-
tion of his improved telegraph system
to the United States Weather Bureaw in
Washingion, Fessenden was employed
at a salary of $3,000 yearly and lur-
nished with a testing station and aeral
masis al Cobb Island in the Potomac
River. Bureau chicf and officials were
astounded when Fessenden transmut-
ted his signals without wires from Cobb
Island to Arlington, Virgima, a distance
of 50 miles.

However, it was the transmission of
speech, not "dots and dashes”™, which
spurred Fessenden to greater elfort.
Toiling day and night, he cut almost
microscopic incisions into a phonograph
cylinder in order that his interrupler
would break the corcunt 10,000 times
each second. At the first trials voice
sounds were unintelligible, but after
persistent effort Fessenden was re-
warded by performing the first miracle
of transmitting the human voice with-
out wires even though it was over the
short distance ol one mile.

This historic first message was: “One,
two, three, four. Is it snowing where
you are Mr. Thiessen? If it is, telegraph
back and bt me know.” So, al Cobb
Island on December 23ed, 1900, for the
first time in the world’s history, intelli-
gible speech was transmitted by elec-
tromagnelic waves. Thus the honor of
taking the first step in the development
of what is now universally termed “ra-
dio’ deservedly belongs to Reginald
Aubrey Fessenden.

On renewal of his contractl for two
years, the LS, Weather Bureau decided
to enlarge the scope of their activities
by building new stations and three high
aerial bowers ol Roanoke Island off the
Carolina coast, to which Fessenden
moved. Additional towers were built
and withimproved equipment and com-
petent workmen, long distance code sig -
nals were transmitted. Rather than be
tricked oul of his inventions, Fessenden
resigned.

Hearing of the inventor's technical
ability, two Pittsburgh millionaires,
Walker and Given, agreed to form and
finance a company, the National Elec-
iric Signaling Company, employing
Fessenden on condition that he place
his inventions in the name of the Com-
pany. Two wireless stations were built
at Brant Rock, Massachuosetts, with 400-
foot antenna towers and the Latest equap-
ment installed. As a result of their ex-
cellent performance, three more stations
were built in New York, Philadelphia
and Washington.

These Fessenden installabions were
the first lo send wireless dol and dash
messages overland, establishing a
record 6,000 miles, even to Alesamdria,
Egyptl, one quarter of the way around
thaer world, For the Uinited Fraoit Corme
pany, Fessenden had established wire-
[ess stations in New Orleans, on their
ships, and at their plantations in Guate-
mala. Bestof all, he had beaten Marconi
by transmitting Morse code in both di-
rections across the Atlantic

In Canada. by Special Act of Parlia-
ment, the Fessenden Wireless Telegraph
Company of Canada was created with
such prominent men as Sir Fredenck
Borden serving on the Board of Dhrec-
tors. Fessenden was also called o a
lormative commission mecting relative
to harmessing the enormous potential
power of Niagara Falls, bul his ideas
proved too advanced for acceptance by
Adam Beck and others.

To carry out transatlaniic transmis-
sion experiments the Company built a
station at Machrihanish, Scotland, in-
stalling equipment the duplicate of that
at Brant Rock. In spite of all effort at
Brant Rock it became evident that no
signals were coming through from
Machrihanish. Fessenden sent his best
engineer, Mr. Armor, to Scotland. Twa
weeks later, after anxious wailing, in
January 1906, a cable message came
through from Mr. Armor, “We are pet-
ting vou Brant Rock loud and clear.”



Spurred on by this success, Fessenden
improved the efficiency of his high fre-
quency alternator and with a new type of
umbrella antenna of his own design._ both
stations were in regular communication
In June a small testing station had been
built at Plymouth, eleven miles from Brant
Rock, with Fessenden conversing regu-
larly by voice between the two stations,

In November a letter was received
from Mr, Armaorcontaining the astound-
ingg news that instead of dots and dashes
he had clearly heard the complete con-
versation of Mr. Stein at Brant Rock
telling the operator at Plymouth “how
to run the dynamo™. Thus the first hu-
man voice to be transmitted across the
Atlantic was that of Mr. Stein.

On Christmas Eve, Fessenden and his
assistanis presented from Brant Rock
station the world's first broadcast by
radio. The program was successfully
repeated on New Year's Eve.

1906 was a memorable year for the
inventor himself. To speed up operations
in and around the station, he had in-
venled the ‘beeper’ or sigmal from
Fessenden, which was fitted 1o his
workmen's hats. This device later proved
to be of great value. (Had a "beeper” been
operating aboard the mercy plane which
was lost recently in Canada’s Northwest
Territories with the resultant loss of three
lives and injury to the pilot, the tragedy
might possibly have been averted )

Following the sinking of the Titanic by
collision with an iceberg in the Atlantic,
Fessenden stated that he had “bounced
signals off icebergs by radio, measuring
the distance”. His invention was really
the forerunner of the present-day radar
His patented invention of the Fathometer
proved of great value in measuring the
ocean deplhs. This device was of greal
assistance to the Allies during World War
1 {1914-1918) in the detection of enemy
submannes.

It is impossible 10 condense into one
short article all the credits and honorable
awards due this distinguished inventor.

a7

Reginald Aubrey Fessenden, this
great man who gave to the world so
much yet received so little, died in his
home by the sea in Bermuda on July
22nd, 1932 Burial was in 5. Mark's
Church cemetery and over the vaull
was erected a memorial with fluted col-
umns, On the stone lintel across the top
were inscribed these words:

“His mind illumined the past

Andd the future
And wrought greatly
For the present.”

Just below, in ancient Egyptian pic-
ture wrilings, was written:

“1 AM YESTERDAY AND | KNOW
TOMORROW™

Reginald Aubrey Fessenden

October 6, 1866 - July 22, 1932

{Lived in Fergus, Ontario)

(1872- 1878)

Reprinted from: THE CATS WHIS-
KER Official Voiee of the Canadian Vin-
tage Wireless Association Vol 3, Na, 1
- March 1973

ARC-5 Power Supply from page 4
Denver station, 60 miles away, on 56l
KHz at full room volume with just a 10
foot wire antenna. That is accomplished
with the full 24-25 VAC on the unmodi-
fied series/parallel filaments and 270
VDC on the high voltage DC line. These
receivers are very sensitive. The higher
frequency receivers could use more se-
lectivity; however, the R23A above has
superb selectivity, It was the unil
dubbed as the"Q5er” by 19505 era
Hams. It was used by thousands of
Hams as an accessory to their regular
station receiver o provide an extremely
sharp IF passband at 85 KHz.

Figure 2 shows the authors compan-
ion power supply /speaker unit and
associated receiver, the R23/ ARC-5
which covers the “long-wave” specirum
below the broadcast band. Figures 3
and 4 show various views of the power
supply /speaker unit. ER



A New Standard 0f Quality!

Bauer
1000/250 WATT
AM TRANSMITTER

If you want the very best 1 kw AM trans-
mitter apailable today, .. order the Bouer
Muodel 707.

Bauer keeps pace with the fast moving field
of electronies o give you a modern trans-
mitter for the "sixties”. . . at a price that
proves the economy of superior design.

These Quality Features Provide Economical And Optimum Performance

SILICON RECTIFIERS - In all
power supplies. , . No more arc back , ..
longer like . . plus automatie starting
and simplified control circuitry.

CONSTANT VOLTAGE TRANS-
FORM ER-Maintaing all filament and
low voltage supplies within 1%, . ., therehy eliminat-

BUILT-IN REMOTE CONTROL — No need to
add metering kits and power conteol mators with a
Bauer Model 707 —they are included st no extra cost.

POWER CUTRBACK - Throw the switeh (local
or remote control) for 250 watte night-time . . .
standard i t. Instant e frge fres

elficient.

ing manial adjostmont and extending tube life,
VACUUM CRYSTAL — Maintaing carrier fre-
quency within = 5 cps without heatem, thermostats
OF DVENS.

VACUUM VARIABLE CAPACITOHR - Provides
highly dependable tuning of final tank circuit , _ .

PRESSURIZED CABINET - Modern cooling
ayitemn extends component operaling life.

CONTINUOUS METERING — Of all civeuits
provided by nine different motems. No mulii-meters!

BUILT-IN DUMMY ANTENNA - Furnished as

8 Haoer “quality” exclusive, st d equipment. A Baver feature for many years!
THE ECONOMICAL APPROACH
The Baver Model 707 is also avaitable as a kit . . . ot a substantial suvings:

DONTT BUY A 1 KW TRANSMITTER UNTIL YOU HAVE THE BAUER STORY.

WRITE TODAY!
Bauer ELECTRONICS CORPORATION

1403 INDUSTRIAL ROAD, SAN CARLOS, CALIFORNIA « LYTELL 10800 « AREA CODE 415
Januory, 1942 I

This is the transmitter operated by Gary Kabrick, W7GMK, during the QRO Rally.
This is what David, W6PSS had to say about his audio: "l am delighted to report the
best sounding station was W7GMK, Gary. His carrier was strong, modulation was
robust, clear, with excellent speech characteristics, i.e., a good blend of highs,
midrange and lows with no pumping as evidenced by improper attack and decay
settings of compressor/limiter adjustments. Noteworthy was his modulation pres-
ence that was head and shoulders above all others."
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Easl and Midwest Strongest in Heavy Metal Rally from page 2

Window"” internet page:

“Listening to the signals coming in
here tonighl, into this station, the worst
sounding signals are all good!™ said
Bill, K2LNU, on his Gates BC1-H, "this
is good for the hobby, and it's good for
this mode of operation 1o have some
thing like this periodically.”

“The evenl was inspirational,” said
Larry, WAILGQ. "1 counted six AM
Q505 up and down the band from 1850
1o 1985, Larry continued, and “W2ZM
did a very commendable job as master
of ceremonies.”

"With my RCA BTASNMX almost
airworthy that weekend,” said Al
WIUX, who ceremoniously lit the fila-
ments on the trioof B33As, it was amaz-
ing to listen o everyone on my bank of
12-inch speakers.” He said "1 certaunly
must say it's a celebration of this won-
derful AM mode.”

Bill, N2BC, was forced to sit back and
listen after smoke came out of his RCA
BTA-IR that warmed up a little too
much ahead of the rally. “1 sat in front
of the “3%) and the A-4 feeling dejected,”
he said, “but as W2ZM started sorting
thru the stations and fellows spread out
across the band it was a joy 1o cruise ...
and hear the great audio,”

“Happy Birthday AM." waid Steve,
WBIHUZ, who operated o GE BT-20A,
It was widely noted on the air that Dec,
23, 1900 was the reported date of
Reginald Fesseden’s first AM transmis-
sion, and the world’s first “phone” sig-
nals. The Centennial of AM is the sub-

ject of a report inan upcoming issue of
ER.

“1 think it was real kickofl tonight,
not a lot of guys were running heavy
metal radio, but | think there's some
potential for next year,” Gary,
WAIOXT.

“Im a little bit embarrassed, D should
have my Gates 250-C1 on,” lamented
Joe, WAIGMS, “but | promise I'll have
it on for next year! U've heard some
gorgeous, gorgeous sounding signals

on this evening.”

“Bob, doing a helluva job,” said Dave,
WH3IETN, praising the rally anchor
W2ZM_ “Nice organization,” he added,
“1 expected some chaos this evening
wheen | came down, but everything isin
hand and working well.™

"My vote for the best sounding audio
goes 1o Tom, W2KBW, with a lot of
great sounding stations not far behind,™
said Mike WN3B, operating a Gates BC-
2500 and who himself was nominated
for the trophy.

Tom’s call letters reflect his ties o
Bulfalo and honor the late great clear
channel AM station inthat city, WEKDBW,
He operated the Heavy Metal Rally with
a Collins 20V2.

“1 think the next time, what we should
do is organize it on 75 meters,” sand
Herb, K2JVM, "the breakout Q50s have
been (spontancously) going on, and |
think we ought to plan it so that there’s
one AM roundtable every 10 kilohertz
from 1900 down to 3800,

O of the more unusual transmatters
was a Collins 231-D, declared surplus
from a now-dishanded Voice of America
site at Bethany, Ohio, and acquired by
Bill WARLX]. “It"s a rather oddball trans-
mitter,” he acknowledged, “originally
had a pair of 750TLs in the PA, modu-
lated with 450TEs," but he noted only
one of the big REF bottles was fired up on
the ham bands.

“I don’t think 1 have one station un-
der 60 on the R-390A.7 exclaimed Nick,
KG2IR, “and Bob you're up near 90 and
a few other stations are not far from
that *

“Just an absolutely perfect bunch of
rigs,” said Rick, W3RSW /8
Station Log

Fourteen broadcast transmitters were
among the tall ships sailing across the
airwaves that night.

WN3B, Gales 2506Y
NZYR, Gates 250GY
WAHLX], Collins 231-D
K2ZLNL, Gates BC-1H

continued next page



W2KRW, Collins 20V

WAIVIE, Collins 300-C.

WH3IHUZ, General Electric BT-20A
WALHHCG, Collins 20V2

K2PG, Collins 20V

K2NE, Colling 20V

NBIR), Gates S00T

WHIETN, Gates 250C-1

KW1l, Collins 300-G

W2ZM, RCA 250F

Report From the West
by N6CSW

Chat here in the West there was a greal
deal of interest in the QRO Rally. Al-
though the total count of participating
stations was only 29 (with 8 of those
running BC xmitrs) we all had a lot of
fun and it was one of those super-enjoy-
able evenings. | think the poor propa-
gation on 160 that night kept a lot of
stations off the air.

Fred, KFOOW started things ofl on
1885 about & I'M and operated as net
control until about 8:30 when he passed
that duty over to me. | carried on until
about midnight and then passed net
control to Gary, W7GMEK.

At this time | have no idea if there
weere other groups operating in the QRO
event in other parts of the west. If there
were I'd like to hear from them. | heard
nothing from the pacific northwest,
nothing east of Colorado and only 1
station from Texas.

Many thanks to Bill Kleronomos,
KDEOHG, for organizing the QRO Heavy
Metal Rally. | hope that it becomes an
annual event, 1 also hope that we have
better propagation in the years ahead.

I'll announce the winner in the Febru-
ary issue of ER. If you haven’t sent in
your vote for the station with the best
sounding audio please do so as soon as
possible. Mease remember that not only
participants but listeners {SWLs in-
cluded) are invited Lo vole.

Here's a list of the stations that checked
in: KDOHG, VE4BX; KFDOW, Gates

250GY: KOKE, Gates BC-1J; WePSS,
BTA-250M W9LDB, Collins 300);
W7GMK. Baver 707: W7UO, Gates BC-
1G: W6UH, Collins 20V-2; K7EWE,
Gates 2500Y; W7QHO; NTWEK ; W71S)
. WSEOE ; WSLUA ; W7US ; WIaPLI/
b : K7TKYC; WAGGR); WoBTV /K7POF
N6BZY: KOUO; WB6YEC; KoCIA ;
WBOBG; W6MIT; KOUR; ALOF;
N6CSW

Editer's Comments from page 1

Alice was always filled with energy
and enthusiasm. Even when 1 came to
know her when she was in her late 80's
she was always busy. She was involved
in writing about the history of Mon-
tana, she was writing and reciting cow-
boy poetry and she was getting a new
home buill. A lifelong dreams of her's
was to live in the country in a log cabin.
I understand the new home wasn't ex-
actly a log cabin but it looked like a log
cabin and that made Alice happy. It
was also gratifying to her that most of
the work on the new home was done by
her children and grandchildren.

Widowed in 1983 she raised four
daughters and son Pete. As her chil-
dren had children and those children
had children Alice revelled in her role
as matriarch, Her family was her num-
ber one priority and [ think by her ex-
ample she influenced all their lives.
From what | can gather (especially from
knowing her son Pete) all of her descen-
dants are turning out just the way Alice
would have wanted them to.

Alice was a good friend and P'm sure
she's influenced my life. | hope when
I'm old that | will still think young, like
her and have her energy and enthusi-
asm.

New Filters for the R-3%0A

A couple of weeks ago | received a
shipment of Dave Curry's new filiers
for the R-390A. These filters, like the
ones he manufacturers for the 75A-4,



are built wsing newly manufactured
Collins mechanical filters. They look
identical to the originals. Dave made
them in the following bandwidths: 5 ke
for CW; 2.5 ke for SSB and 6 ke for AM.

1 installed the 6 ke filter in the 16 ke
position and have found that it makes
the R-390A a much better receiver for
AM communications use, particularly
on 75 melers where the ORM can be-
come rather intense. Switching from the
B ke position to the 6 ke position shows
a remarkable contrast, Not only is the
band pass narrowed but the 6 ke filter is
much guicter as well,

Next month we'll have a comprehen-
sive review of the filters by Ray
Osterwald, NEYDMS.

The filters are now available from the
ER store for $199 plus $3 shipping by
Priority mail. NaCSW

160M AM for the DX-60 from page 25
ing to the new position for 160 opera-
tion. The casy way is to bend the small
right angle stop tab (spring brass on
back of the panel mount) straight out
with needle nose pliers, This requires
that you remember to avoid turning it
beyond the first stop below B0 (that is
the new 160 position) or above 10, More
mechanically inclined may find a way
to change the stop by one position.
Final Reassembly

Reinstall the bandswitch shaft assem-
biy. Then carefully add the grid section,
make sure the little half circle rotor
indexes are aligned. Resolder the tank
coil connections, adding the new 160
lead to new contact terminal 1. The
2000 pFd mica goes from terminal 5 to
ground. On the new waler solder a
jumper between the wire coming from
the plate variable capacitor through the
grommel to the switch pole / rotor, The
old 68 pFd solders between terminal &
and ground. The door knob caps con-
nect between terminal 7 and a new
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ground solder lug you must add on the
chassis approximately under the DRIVE
TUNE shaft. Resolder the grid switch
section connections. The final padding
capacitor value will need to be selected,
(88 pFd was my final value) and in-
stalled between terminal 11 and the grid
variable capacitor stator,
Conclusion

I performed a neutralization proce-
dure and noted a small change, whether
this was due to the grid mods, the new
coil, my disturbing the stub, or it just
needed redoing, is not known,

Unfortunately, the companion
Heathkit HG-10, VFO, does not cover
160 and will not work without modifi-
cation. [ used both a Johnson Viking 122
VFO, | rewired for the DX-60 power
plug, and a Yaesu FT-7570X transceiver
tor drive my DX-60. Both worked well.
Tune up, operation and performance
was consistent with expectations and
experience on 80 and 40 meters.

Adding the 160 meter capalnlity to
the humble little DX-60 consaderably
increases its usefulness by now includ-
ing all the significant AM bands. To-
gether with the station linear amplifier
it makes AM contacts on that band a
pleasure, Just to complete the slory, ne,
*The Lil Green Submarine” didn’t win
the Heavy Metal Rally, but iF was there,
sailing with the “Tall Ships™. ER

Electric Radio
now takes credil card payment
Visa, Mastercard &
American Express

A complete index of the entire 11 years
of ER is available forviewing or down-
loading at the following websile:
http:/fwww.gsl.net/n9oo
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Advertising Information
Subscribers receive 1 free - 20 word- ad per month. Extra words are
-20. Here's how to count the words in your ad: the heading - For Sale,
Wanted, etc 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 20 words send

payment for the extra words.

rates.

ER
14643 Road G
Cortez, CO 81321-9575

Non-subscribers: 3 minimum for each ad (up to 20 words). Each
additional word is 25. Please call or write for display

VINTAGE EQUIPMENT ONLY

Phone/FAX (970) 564-9185
e-mail: er @ frontier.net

Deadline for the February Issue: February 1

FOR SALE: Repair and restorabion on all vin-
tage equipment; 45 years experienoe. Barney
Wooters, WSKS0), B0 E Mansfickd Ave, Den
ver, COV 8217 (W13 705314

FOHR SALE: Radio books, J‘MH:‘IIJHI."- c.1t.|ll1gr|.,
rruanintals feopien), radios, hifl, parts. Seeul 2 stamp
ESASE David Crowell, KATED, 40 Briarwood
Kal., Morth Scituate, R1 02857, ka Iul.lpﬂ'qumj.am

FOR SALE: KWM-2 fan bracket - 512 Pl Pave
shmael, WAGVVL 2222 Sycamore Ave, TustinCA,
SATHIL (714) "i?HM!l

FOR SALE: Small [urh , transformers for prusjects
and repairs of tubse goar. Let me know your needs.
Van Field, W2001, 17 Inwood Bd. Center,
Maoiches, NY 11934 (516) B78-159]1 or
wieck_and_ resouciljuna.com

FOR SALE: Hammarlund SP-600 parts,
traredormmers: tubwes, tube shaclds: and more Make
offes. John, TX, togrdhucbithotmal omm

Fﬂﬂﬁhl&hﬁww 1, Vakant 1, & '\-n-lg.ﬂn-
plastic diaks, Ireg pumbers in green, with all the
busbes just like orgg. - $17 50 ppd. Broce Kryder,
WSLWW, 106 Slders Knob Ave. Franklin, TN
Xer

FOR SALE L. Drake repasr and recomditsonmg,
et mrwsdeds inchsding TH 7, 15 yramesperence
Jetf Covelli, WARSAL (#409751-6406 after 4 PM,
W e oty cvem

FOR SALE: Collins SLine aluminum knob ine
layes small fesciber/I'A tuning) - $1; 30L-1 - $%
spimner/ plain (main aning) - §3, Charlie, K3ICH,
130192 Pinnacle Lane, Leesburng, VA ?AH'.J'fn 5400y
H22-5643

FOHR SALE: P'Ia!!lt‘mllurm RME, (:urw.'l. others,
Adsosome military, et eoquiprment, VEF S RFamps,
maore, LASE, Doy Jelirey, POR 11, Monrovia,
CA9IM7,

FOR SALE: M) yr ac umulation of radios & pnrh
(xcvrs, roves, amps, pwr splys). Call w i/ wants
Diewvald Haird, W!Tﬁ_"“ ~ -I'LI I'H'FZI_“.';.":-le_

FOR SALE: B&W S158-1 S50 adapter for B&W
5100 wentr - §75, Bill Smitherman, KIMAF, NC,
(A36) 699K

FOR SALE: Jennings ant relay KB 10 kv amps,
1NSAC lge coax conn - $100. Email Harmy CA,
wtuilokanl oo

FOR SALE: Rider manuals, military whip
antennas, military MNUS dynae mwolors, Heath
Vectorscope - $65 Bruce Beckeney, 5472
Timberway Uy, Proespoe ke, M1 49777 (517555
PR

FOR TRADE WEL Catalogs 195, 1955, 1958,
1959, 1960, 1967, 1900, 1971. WANTED: WEL.
Clobw. Calavy manuaks & 193 WRL catalog. AL
NHC. POB &5900S8, Ohlando, FIL 12868, (407) 351-
550 o bapiune cvwm




WT7FG

vintage
Manu

Over 350
Manufacturers
and over
6,000 Manuals

Radio, Test Equip., Audio
FREE
CATALOG

(800) 807-6146
www.w7fg.com

FOR SALE Military and commercial
comrmun s alions |I11|" rf
www maspages com S murphyjonk. Murphy's
Surplus, 400 N. Johmson Ave | E1C ajon, CA 92120
(19 444-7717

rms

FOR SALE:Cher G0electoodon gz ines, mostly
1960°s & "Fs - S0 ea + shpge also available
electronics bisoks, parts, et List for stampe Bob
Bekert, 133 K, Pth St Clifton, M) 0T

FOR SALE: Tuba sk, e & asie], weidke variety
audie, ham. Becently exparaded. SASE 52 Hill
MoCombs, WEEYWRNO, 1502 Bl Cr, Wichata,
ES&7212-1212

NOTICE: T-368 Beglstry . For mdo wZeoigaol com
or WZIR callbook achiress. Subscribe o T-368
reflictor: www onelist oo/ -8 be-610

NOTICE: A webwmile dicclic ated to trachitioreal ham
rackin & classical radio resroes. Visit Ham Badao
USA, hitp:/ fweww hamirsdinseas com

FOR SALE: EEM pair, hi-kow band ||-ru-...|.-|l.|d|._
madching serial mumbers - $75) Carl Blowen, (714)
61679, YTTHIL AL IMALL COM

FOR SALE Collins 755050 rove w/sprior K onanaceal
Hemry KI5 amp - BO on both. 17U only on amp
Charbes Wilovs, 35775 Barberry L, Sqpeaw Valley
CA 9375 (559) 108 2NN

FOR SALE Crvstabs, palena, o himsls skl Bew

desien Serew mumanbesd - 0 ca | W Candner, 458
Twr Ml Coewk B Tonuswanda, NY 14156

True Ladder Line

(800) 807-6146
www.w7lg.com
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= Mo bnpecience - SO0 OF il = Syeweackers - g

FOR SALE: Bookos, all el trorics relatesd, M0t
SASE. Paul Washa, 4906 Thiress Podnts v, Mownd,
BN 550 wtok biemail mom coan

FOR SALE: Build your own "Midget” bug
rispelicathonn by BEAYOIX, ca 190H, leahured by KATW)
i 0 Magazine, May, 98 10 detaibed Blusprinis
FAX (S07) 58630 or o-mail= g simmndc neg

FOR SALE: PMaris, tubwes, ook, ot Seenad bweo
stamp SASE o emmall for i Wayne LaTourmeau,
TAOB 62, Wannaska, MR S67601. whibetes@arr] it

FOR SALE: Dirake TR=, noy power sply - $1495. Jefl
H-|_1.'h|1F1 WL, 10D, (208 455 502 wilnbtarr] med

f;-[.}R SALE: Warehouwse musewm o leariine, many

collevtions Collins; antennas, mas, keys, ant
buermees, comifrod boses, s bruim amalyrers, lest
sets; helety pewniters, dummy lesanhss; ekl stremgth
SASE for list & prives. Packing

Fan, CA

mwriers, caviles
mchuded, shpg extra ey, WoATL
YO 271990, oty iland conm

FOR SALE: Collins 200V -2 BC wmir, Batheon KA
BN parts. Rich, WL, CA, (760} 733 1555

FOR SALE: Oy, & walt-f voll solder sysiem
complets w/estra sron bt recds igs - $10 Harry
Blesy, NS, 95740 Clarendon Hills Kd

Harmalale, 1 60521 (a0 THS- 1793

FOR SALE: Fheath KX 0, (23 HIX- 00 FLA- 0, & TX
muanisaks WO, L ondy - s g ooy
WASSLIE, WL i) 6254517 alier

I w
SI3. CTadd

L]



HAM RADIO ESTATE LIQUIDATOR

[ buy entire ham radio estates for cash,
or I will sell the estate at auction for a commission.
Pickup in Southeastern States Only
Ron Hankins, KK4PK - Phone 407-349-9150

FOR SALE OFEM | oath belts - $2 50 each <yl or
10+ bor 52 cach dhped. Serad chwwck or money order
Roberta Hummel, 30 Midvale Dy | Marshall, W1
53559

FOR SALE: Badun, TV tubws NOS, serad weant fist
& SASE Dam Hill, PO 4%, hwment, ME 04952
(207) 2:-2315
FOR SALE: Manuabks for oshd bum grar of the "3k
to the Tis. Chevk WER Catalog www hi-
Mtk coem

FOR SALE: NO¥ Tl.'ﬁ baseplates shill in factory
shipping wrap - 2/515 plus shpy, Carl, KNGAL
POB 3531, Laramie, WY BX71 (M7 ?-l:#'ll-
i it e R
FOR SALE: X010 COLLING CALENDAR now
shipping. 15-monibs, all color! $1495 postpaid
LISA and Canada. Trinity Graghics, 5402 1/2
Morningside, Dallas, TX 753060, www kkSim.com

ATTENTHON: The Electrories Collector magazine,
LES: subscription $24.95, Featuring Catalin radios.
FreweSamplie 11O Bas 478, Live Ok, FL 232064-00473
rmorisonilsuwanneeyvalliey nel

FOR SALETRADE: Mise parts, ubes, for tisbe
pear, Sandy Blaeo WS TVW, 46l Edgar Trayhor
Rab., Hamumimad, LA ML, obsjriif-55.com

FOR SALETRADE Xmit'g/rov'y tubes, new &
usedd - SIS LSASE for Dist. | oollect old & unique
tubes of any type. WANTED: Taylor & Hemtz-
Kaufman types & lpge tubes from the old Eimae
Rirz; 152T thora 20007 fowr display. John H. Walker
Jr., 13406 W. 1 28th Terr, Overland Park, KS 66213
(913 TH2-4AS5, b, walberihoney wellcom

FOR SALE Tabsbe racdues, IHabov woossd Tosembegose
Y-62 play - $35, Lenith 6V 515 (6}, mice - 230
Tidhetonra: Catlin rvory 290 - £330 Wiest H155, mevsd=
caps parsh pull 2506 - $15, 57 electoo dynamic spho
A5 asburm Faced - $100 FROCh mubitples gorarator M2,
mumnt - 525 FHOOITT audio generator, mant - 35
Hachol 630 TV vedtape calibralor, mant - $25 UPS
Onerio Sabefto, WAL, 1717 Burgess Kd.,
l‘--‘l'l'l'lin-!‘ CH1H2 216) 481 -10%

mIShLl-_hhp-m S ———
sl copsbrisction propects. Lt §1 for Ohorero,
VETLBL, 149 Leask B Manamo BC VX IPR
Canad, gy fu oot et

FOR SALE: Older type electromie parts &
hardhw are, bree s tage lver. Mail order sanoe 1954
ﬂd‘iw# I'h‘lhln-\ I\'ﬂ E"'\ MILI.HI-I%'I:

FOR SALE VM parts, mew bosed ebectron tubes,
new Heathbit parts, new panc] meters. Mo,
140 Mo S0, Bentoon Flarbwor, M ST2

FOR SALE 405 Radi 1920-19% ['rrnul by
sphrs, headphones, fubes, parts, otc. Like o sell
entive collection o one person, SASE for stngs.
Lawrense Coroes, 11040 T S8, S, Cottagee Coove,
MN 55016 (651) 45932003

FOR SALE Counter measures ovgset AN /WERL-
I 50 Mz - 1075 Gz, 9 band, simmltaneoos
display frey spectrum & pulse info using dual
displays, manual, apprs wit 1200 [bs - S50 Card
Bloom, CA, (714)430- 1679 3781 11@mcimail com
FOR SALE: Tubws, Wespey falize incardy recenving
& collector tubes & tube related ook Send Tor
e calabog or sev Bt e rihome. com. Ceeorge H
Fathauer & Assoc,, 6HE W, First St She 4, Tempee,
AL RSIRT (A8 STkt or fubssssibgpwest net

FOR SALE: Sonar SET-120 smir - $150;
Flallicrabters: S 008 - $135; FT40 - $75; HA-1 TO
koyer - S85; Heath: S 100 & pwr sply - $165; S1-
400 - H125; HO-10 - §125; Ameco 621 VIO - $55;
Coomset VPO $75 Richard Proester, 171 Ridge R,
W. Miliord, N] OF480. (973} 72R-2454,
r}'nvﬂﬂtﬂwarwwh net

FOR SALE: Heath SI-620 & SB650 - $100 ca; nice
HWI00 w/sphr & per sply - $200 WANTED:
Yoessu FTTINS60, Rosbwert Braza, WITKME, MA, (508)
2225553

FOR SALE: TMO SBE-2 exciler & 1B par sply
$1n I'l.’nnlr Lama, KALOWS, WA, (S0 M7-219%.

FOR SALE( .-l-hrlfﬁll- Il’ll wowrks - $AE Lioned 38
mn shabbey b - S0, TITH {198 Shaee) mioe - $35;
Hallrafters R-48 spsbr - Sl NOS (SW s (6AF)
e, st - 5 o $ 10, Flewth DX 40, works - $80;
Hammaahund sphor for HO-17D - 75 Al 4 shpy,
Walliam Ernat, 16000 Campbwdl B, Comnares, M1
L

FOR SALE: HOI80X - S50 BCMWS0) - NAM
ATSIS - Hibpach up only. K] Estweck, WIREJE,
40 M Haddon Ave, Unit 109, Haddonbickd, X]
(L (W5 4092477




WANTEL:: Collins - Amaleur catalogs, sales
literature, manuals, promotional items & Signals:
Richard Coyrue, PO 2000- 300, Mission Viepe, CA
S0

WANTED: Howard radios of any type Amndy
Howard, WAAKCY, 100 Carthody B, Carllton,
GA 0 16 ancdydiwadbiy com

H&N’l’!ﬂ:hﬂpﬁhﬁr F apueprnent & bechical
insrrmation reLitiad o AN ARN-& Badiod ompass.
Jom Cavcaan, 6 Tombworione, Sorfolk, MA U20F (50R)
SISO ey anSedind ven
WANTED: SW3 FTIA anad #35 coads. | witll tracde
my eutra cosh W ol Hank Bredebaorst, 2440
x— St Mewhury Park, CA 91300 (505) 498

WANTED: Parts foe & TN CFT-750 vty T eweed
the AM mnbilabor dex b aned othey jrarts o mestore
this wnil. John, KF2Q (Tis) £73-0524
s i buttako sl

WANTELD: Long wire ants ATHIL, ATHE GRC-S,
DVES, S 105; PI2PGRCY, counterpone CT12 & 11
GROY, BCUS pwr comn PLOIN2/ W KA LZOR,
HEN. Main 51, Stoningion, CT (6375

WANTED: Clobe King 500 B/L; Viking Valian
110 Vidkdingg SO0, Heathhar Mobuwd. Frani, (916)
E35-404, frankdellochaicsisprintmail com
WANTED: National Company emblems,
escutcheons, WW I era equipment. Will irade
HRO coribs or puarchase. Don Bansena, 1458 By ron
SE, Grand Rapids, Mi 49506,
DBARSEM DBARSEMASiprodigy net

WANTED: Odddball old 19305 Army and Mavy
dynamiotors. Any condition, any weight! William
Domaelli, 15 Clen MacArthur Dirive, Carmel, NY
10512 (914)225-2547, uw?.lﬂliﬂnl’n. o

WANTED: Mabional SW-3 masdel ], version 5 Llses
32-32 30 tubes. Dean Showalter, WSIR, 72
Buckboard .Hd T jeras, NM B7059, (505) 286- 1370

WANTED: Hammarhund HX50-A in GWO, Jor,
EhrowRlcompUseTy e com

WANTED: Knight C-555 (walkuetalkie), U777
(wealicie-talkiv), Bandsponner 1, TR-108, TR-106,
?—IW.WiI]n.lﬂII'FZ\--_‘?!-L WIW I LINOQCONE

WANTED: Collins 5114 w /all filters; chean, in
pood operating conds joovens?). Kon, WAZEID,
516) 56905, NY, walcsdtmindspeing com

WANTED: Matwwial NC400 rove. NTS 2 sphr
abo looking or a cabiner for the NC 0 Lames,
WHOLGA, (7701825 818 or wdpsitworiinet att net

WANTED: Radio set SCR614/BC-9%9A Harry
Webwer, 4545 W 107th S0, ll'llll..ur'n,ll [ Y

WANTED: Manusl schematic for Cimtronic & o
meter FM sovr, chean copy 0K Jom Bherwme,
WAAPY, K118 Tih Ave. NS Peterssn, FL 13710
I M-

45

TUBES 66% OFF

Send for list or gel il off the web al
www rdinet nel/kkdpk/tubes. him
Ron Hankins
555 Saminole Woods Bhed.
Genova, FL 32732

WANTED: WW Il Cerman, lapanee, ltaban,
French Bl manasals and parts. Bobs
Coraluam, 2005 NW With, O Labwsia Cily, OK 73112

WANTEIR: Heath Coror, unassemnbled kit catalop
and manuak. Bl Roblsns, ST Checkader T,

Foalarmarnss M1 FARR fidtg T 7008, ballroddwernet

lerk 1wt

WANTEILY | wish b wilth sresaers o
Mational FB7 /FBXA / AGS coil sets. Fam, KESDSP,
108 Bayfeld Dy, Bramdon, FL 33511,
E.-:Hl\mlmuu_u_u i

WANTED: British, Commmusvacalth W S 62, WS
ID WS I8 WS 48 WS #6 Covarpe Banoouri,
KIANK MA, (41D 27008

WANTEL: PreWW Il bowa (51 cands: matenals
of 192k lowwa Haddio Belay Loaguae Will trade o
purchane. Bl Semith, WSLSM, wihurstand com

WANTED: llaﬂ-h'ulkn SKHE or SX115 Iarql
Becbmond, 413 Bodont Dy, Duluth, CGA 09
(77U} 495719

WANTED: Any infuo s ﬂw Flalions company and
the Eldico S5 Twins for tuture article. Joel Thurtedl,
[Mrﬂrmllnﬂmiw.u il

1252 WNJB} Crovk l..llwnmnl GA 'ﬂ.‘l‘ﬁﬂ
(700) TEZ-3670

WANTELR: Anticpue bubws. Payiag B0 ea for good
vmed fype 200 bibes (oot A) Buy list & mew 2000-
200 gatalog of collsctor tubes available, See
fathaveriihomae.com. Cevngae L Fathaoer & Assoc,
i W First 56 She 4, Tempe, AZ HSIHT. (H0) 68—

WANTEL: Mﬂ.iuhlnm sl rn.ul M-IZAL o
125 watt multimatch mushulation sfmr. Joe, 317
White S, Morman, OK 73S (405) 214717
WANTED: Manuaks for Labayette TE-18 GDO
M oo, Ml rommat b ] 200 pevrmcter. Lowees
L [ Antuono, SR Kidge Blvd, Boooklyn, NY
Ill!l"ll (TR TR0 2 dh bpm.

“ANTEIZI: Phag-m uu.l st o l't‘ib YT Hnb
KJSUA, 910 La Sevena Dy, Fair Ulals, CA 956008
216) w7755

WANTED: Manual or infe oa  Fist
Covnrrnsnacations bW 100 & metes Da-Tinear
amplifer. Norbert C. Wolasaoh, WADKIE, 3312
W, B, Codowrado Speringes, CO S (719) 6303
Tt |



WANTED: WW II Military Television

Looking for the following for a resloration project: round & square
cameras, #AXT, CRV, ATH; transmitters, #AXT-6, 7, ART-26, 28;
dynamotor CRV-21; test sel, 1-232, 231, 206, TS-93, CRV-60058.

Maurice Schechter, 590 Willis Ave., Willis Park, NY 1159
516-294-4416, mauricsch@cs.com

FOR SALE: | Lallswcrafier s muosraks, oo startmg
al §5, o Jubivon, WEL, others. SASE for fist
D50 Dvversified, 0% Walnut 5t Ene, A 16502
FOR SALE Military radies TW s, origs & reprings.
e st Sewad 1 B 2a b e Labwed b0 Rindser? o
WASCAR, NC7 Magpdeton D, Housston, T 7740
M 71N 4675604

FOR SALE | repasr all tube type amplifiers
Liceneasd in 1955 Shewe Gross, NAPZ-WOL 1L
ﬂlil?“—m‘i

FOR 5&[.5. ’lll 4 fikter replacements, direct
plegin—60 ke Collins mech. filter, 500 cycle stal
latiee - S215 each. Chack Felton, KDOZS, WY,
(307) 22-5858, feltonemhilcotfey com

FOR SALE: Collins 51) series drsm overlay - $10
ea, specily which Ron Hankins, KE4PK, 555
Seminok: Woods Bvid., Geneva, FL 22732 (407)
L9150

FOR SALE: New Release. For detailssend 2-stamp
LSASE tee Obde Tyme Radio Co, 245 Lythonsville
. Ste 317, Sllver Spring, MDD 20000

FOR SALE: Mavy fube fester OCK (Weston) in
il e, bt bo S pin mina e, w book: -
F250; BO22IM w/ pwr aply - $50; Valianl, necds
work, S100; HIPESOA test osclllator {rack mount) -
$50; 4 py list - $1. Robert Laraom, W7LNCG, 1325
Ridlgerway, Moediond, OR 97504, (54117735214 or
wlngsature] et

FORSALE:Mint 5X 115w /sphr - B0 WTRBE, AZ,
(602) S44-T126

FOR SALE ‘-n-l.m“ mi:i home for my Movice
iy, Johwwan Banger L Profer deliver at Dayton
ikl

PORSALE: Radios- Vaesu FT- 10 EE, fan CW flter,
harad mike, mamial- § 2725 crystal radio- § 20 KK-
b survival radie - B0 Makes- Y aesa YT-844 A4 desd
mike - $30 Johnson desk mike - 545 Test
Expapmnent- malitary mashimeter LSM-223 - §25,
Sermpracn 360 VOB - § W0 B & K 50 tube tester -
$73; Heath sagnal tracer - $2%; Fealer sagnal tracers
- 520, Mreveaon Segral grvers atesr E2X00 $20, Heath
INE- D1 ENE- DB VTVM - § 20 Spwraborrs- Y s ST-907
- $40; AK Type E - $30, Misc- Heath QF 1. Carter
Ellscelt, (S06) 97T, CEMobt | 4acd com

FOR SALE WAUTHSNWY sebephane filiers. Jued
phogin 1741095, 20825, 3/ M. Money back Cevld
Palener, 4500 Timberorest Ln, Waoo, TX Tallls
e
FOR SALE: Heath Nontalgia, 124 py; bk contanes
by, s tutes, many doree by kgt Headh
employres. (e BOUKS i back oover ) Termy
Pendur, 18017 65th 1, NF, Keromore, WA SI0R

FOR SALE: ‘l:wﬁ-h-tu.uh*TuW‘WﬂHﬂuy
Communicalions Equipment”, 117 pg info on
almawt all WWII euip. - 15 + 52 domestc maal
Sam Hevener, WHKHE, 1550 Everctt B, Richifiebd,
O 08697 (XN 659- 1044

FOR SALE Convert any wathmaeter by read PEP!
Perhert for AN/ SSH - $19.99 ppd for complete kit!
HERES, B2 Woesdview, Clarkston, M1 4838
(248) 39 1-6660, hiresikrustiet

FOR SALE: Complete h.mlw.»rt' st t-n connect
Collins MM2 1o KWML - §19.95 ppd, Warten Hall,
KOZ00D, POB 282, Ash Grove, MO 65604

FOR SALE: Repair, upgrade, performance
msdificationof tubecommumications & westegquip
Accopting mosl military, all Collins & Drake
dlessiggnes, & thie bobter eliorts i others: Laboratiory
pertormance. documentation on regquest. Work
puaramteed. Chuck Pelton, KIMIZES, Felion
Elewtoonic Desdgn, Box 187, Wheatland, WY 82301
(3017 A22- 5858, feltoned@ioot ey com

FOR SALE: Swan 410 VO Heath Mohican; HI™
23B; TMIC SBE-X EF] 250-35 Lolass; NovaStar
AcroFar. U-ship. WATHIL, 1D, (M) 754147
FOR SALE: Hallioralters S20K rovr, i great comd s
w [ manual Carrry, KALVYE | KALV & unsv.oom o
mjllml'l"l?

MMIMMMmemw
conectors for T sevses tubws. W interssted contact
Alan Prior at fisy 752600 com

FOR SALE Dvake, Collims, Heath, ham equapsment
& venters. Caarage full, call your needs. Van S,
ETVS, Medbord. OR. (S41) 7700711

FOR SALE Every isue Popular Electroncs
Magarine, T954- 192, ews five 1955 s - $250
Kirk Efiis, KKK, 200 Edgebrook Dr., Pikeville
MO IR (919) 242600, Rirkesgobdabaoro net




FOR SALE: Radar, AI'HH, ex Cinomiman 524
Tracker, completi, antenna and mount, reve /xmir,
symchronizer, condrod amp, display, antenna control
o, sysbern comieoel baos, G5KW, X-barad - $1500,
mo cables, manual avalalde, extra. Carl Bloom,
(T14) BV 1679, TR TRACIMATL COM

FOR S.P.I-i-_ NOS RCA meprisiuces '_\:I;-‘-F'ﬁ" b
- $05: Wilson VHF 2W T1HIEEM w /charger - §50
o, WHCAS, CA_ (96) T3 -E200

FOR SALE: 3 it X 5 it prodessional reprint of
schemate diagram for Colline KW-1 TX - 527
shipd USA. Toemn Berry, WSLTH. 1617W. Highdand,
Chicagoe, [ albbdd (775 262500, 26 (0016

FOR SALFE: Kl momals; BNUPS dynamodors
military whip anbernas Broce Bechenoy, 72
Timbwerway Dy, Presspac bbe, M1 49777 (517595
Lo Sl

FOR SALE B &5 rovr & umir; B - 388 onasdofeecd
S0 P60 1F -t B - D000 o wr e wenite, NATO
w atbery oo - ST00, - 20 - §50 LS50 240 soope
75 RUL 19, mussing tubss W some ool - 175
PP-114 VIB, pwr sply. Steve Rarthowsia, 3923 W
2Rt St Choero, 11 edi0g 1'\!1_1 LT ‘|..M|l

FOR SALE: ferwing and relay EBE 10 kv amgps BS
- S N15AL 100, WaATI
wisabotiial coam

lige ooan oinn

FOR SALE: Colling meatball lapel prin - 5595 +
§. 7558 H Ceorge Pugsley, WHEE, 1362 Via Ranchio
Pricy, Eacomdicho, C A 92029

FOR SALE: FICO 723, gusd - $80; S04 vy - S80;
EWOTH0, e - 3125 Chuck, NZSM, (Bia) 6598-8767

FOR SALE: ARKL Handbooks 1942,44,55,75.75;
E&E Radio Hamadbook Sth esdition, 1942 Prentice
Flall 1942, Fundamenials ol Baads | leath once os
HIM416 & ps Lys Carcy, 139 W Center D,
Lakewood U0 L] (NN 986-5420,

e arvwliyuames com

TRADE: Will swap Colline S-Line for T-368 or
Clobe King S500C or Johnson sk
MNITNO, (401) 33)-127%

FOR SALE Heath SR40) /SH- N w / pnanaalks
§250, Uahip WANTELD: Dentron Clipporton-1
arrap, rruanasads for RO A AR-S8LF rovr; Halle rafters
HT-4H wmtr Steve Davis, KIRNX, 11 Vineyard
Ave., Midditown, N] OT74R. (T2 4553241,
b 2mvwiiwroer ladmeed 501 nerd

FOR SALE: johimon & Hammarlund panels, cabs
refimasherd T im sourmue famasd as e cars. anges
1, Ranger-lipnore, call), Valin 1, - 180 [sevsesi,
$250 « shpg. Visa /MO SAMX. Dee, WAPNT, VA,
(SN 249-3 6L ocll (SHMT - or w-l,.‘ultﬂl'ud. (s
lor jpg's

Larorpr,

Dave Curry Longwave Products

Replacement mechanical filters
for the Collins 75A-4

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

For more info go lo www. 75A-4.com

These filters are available in the following bandwidths:
* CW - 500 cycles
* 558 - 2.5 ke
*AM -6 ke

$199 plus $3 S&H
In stock for immediate shipment from the ER Store
Money-back guaraniee

ER Store, 14643 County Road G, Cortez, CO 81321
970-364-9185, erd@lirontier.nel




ELECTRONIC MILITARY SURPLUS AB-12¢4!GH-C MAST KIT

Has bawalvn aluminum alloy
corn wlise] senclicns form st
__ Uy yel lightwelght 30 foot
L7 dia manl. K in-cludes
Tive sl boweos ared e G
i Hors, one oa lowes ard o
asdapier secltons . gin pole swiv
ol base. lowr on 36 ard 42 1
guy ropes. four guy siakes, hwo guy nngs plus 2 5
pound shwige hammes Part of OF - 2% GRC anten
na &l 30 B sh NEW. $129 50
NYLON AL fon stowe Seew 30 S0 Taw Weh for detais

TACE: T e R IR ],  290A SPARE PARTS

RF Amp ~As-bs™ lor tuﬂ-. Less tubtses crystal oven

WEBSITE: fairradio.com and counter u $40 00
Beat Frequency Oscillator, used. $70 00

E-MAIL : fakradio® weoil com

PHOME - 419-227-8573

Band Crystals vsed 510 00 cach

Couwrler Dual wesed $ 18 00
FAX: 419-227-1313 Hardbes por paw, el $8 00

1018 E. Eureks - Box 1105 Power Supply withou tubes, used, 325 00
Lima, OH 458032 Suppig = exira on all meec hardise

VISA, MASTERCARD, DISCOVER SEND FOR OUR
LATEST CATALOG !

Trans-Cvennie CD-ROM,  Fvery schematic or

EH!_,-—-' service manual lor every Zenith Trans-Ceeanne

V radio ever buill these greast old Boatanchor

shortwave radios still - sound preal aller 5o

viears iF you keep them tuned - so Uhese haed o find manuaals

ire all o this CD-ROM with lots of ather helpful information,

Hung on PO with Windows o5 and ap and Internet browser
I siltware, 8 Bg mailed UUSA,. & g4 export,

Other CD-ROM Publications: Collins Hadio - g 1Y, By, Ty, Xovrs &
Accessories, ¢ach % 79 manled 1TSA. § 89 R ot Full sct & 279 115SA, & 28g
exporl, Al vears of QST 19i5-1984, Radiophile Vols 14, Antique Radio

Hepair Vols Hadioboys Senes, Amos "N Andy, REadictron Handbook,
BEOA HEg=-Tulw: Manual, Complete Riders Troubleshosters Manials Vols 1
29 Lhn ord U1, Sams Photolact Seres (now *-h||li-|ll',_.';-'l'- 1-50), Military
Bago-RagoA/LTRE, Hiders CD-Tndex, amd more eoming in 20001

Schematic Diagram and Manual Service - Over 200,000 schematics on
hand and over 10,000 manuals! - Surf our website or Call us/

Iﬂﬂﬂ[ﬁﬂ_ﬂ{ﬂmi NG Empire Central - Dallas, Texas 752135

(2H)ISE-5195 - Fax (21413574697 - Intemet. hittp Jwww. mdiocrcom
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Pul your next wire antenna up the
EZ HANCG way!

Y95 « §55955&H
EZ HANG, 8645 Tower Dy, Code E
Laurel, MD 20723, (540) 286-0176
www erhang com

Internet Auclion

Duozens of rare WW 11 Nazi and Japanese
military radios forsale via intermet auction.
Museums and collectorn take note—like
nothing you've ever seen. E-mail me for
link to my website. Vernon Vogl,
wIHMVihodmail.com
WANTED: Kl hmadt v meded 310,
20, (AN PG40, AN SGUC- 16, ANSUCGC-3_)
Tom Kieinschmidl, 506 M. Maple S5 Prospect
His, IL 6701121 (847) 295 5128

WANTED: Military sarvival oommusm st
o radam, bracrn, manuals, books, hetoncal
o/ photos, D] Cabn, S Greemaos] Ave,
Los Angeles, CA 90066, (310) 396-715%
m"him

WANTELD: Stancor/Chicage POC200, PCOY
PSS, RCHISE, Trasd A9 ), A-00-), A-T1-) A-12-
| FORSALE- Bowsbos, s SASE Bichurnd Bubviresor,
POB 1425, Wallingond, CT 06092, (215) 94490871,
richimix el com

WANTEL: Mational FER-%%, Hallicralters SX73;
Soot Special Communications rovr. EAGJL, please
call, Kurt Keller, CT, (203 4316850

WANTED: Small 17 panel meters, especially DX
ammeters. Send price info, Clivs Cross, POB 949,
McConnell, 11 61050

WANTEL: REH/ BB lwr-. pwn r-plvs ml\lm&r
RAK fRALequip, Andy Miller, KDGTRX, CA(HIT)
4842289, armillert kil com

WANTED: Mics: Astabe JT 3040 LT 48, Shure
CRAD/EL /41, T07A; Tarner V7Y CO/BRED,; parts
forr s, T Ellis, Tos 140093, Thallas, 'TX 75214,
(214) 328-F225, tomnmbesiilencamp.com

WANTED: Desperate for museum display: lge
AL conbed or water cooled smity, tubes. Certain
types including RUA, WO, BO2, BOA or R & 58318,
other manulaciurers such as Federal Telephone: &
Radio F 124K, Mame your price. Tommy Bolack,
F) 1 Bl feld Hiwey, Farmingon, MM BTH01, (505)
I5-4XTS

WANTELX Inlmm'-uﬁ'n mm POV, Nm.lnu-nUh
copy & for kecation ol manulacturer KESE 15435
Vimola Dy, Montverde, FIL 3756 (405) 256- 98017 or
w;m

WANTED: Gonset (786 AC p'wriph’ manded TH9
& TenTer masdel 248 nose blanker. FOR SALE:
TenTer manded 280 bagital readout ferry Whitmeorne,
KSHAW, 1520 Labe Dr. Mendota, IL 6132
WANTED: WW H military remote controd rovrs
FARW /UREW, umitrs, dynametors FEISs PEL,
oy shoks, Gyrosoopes lor the GB, Aron glide
o, Massrscor Schwewbiter, NV, (5160 248416 or
et v o oo

WANTED: Visitors and Il.iin by musrum nu
and ocdd amateur o comimercial hubes, lncgn
and dometic punchased, traded or donatiom.
wediome. All cormespemsdenoe answerned . KalWHA,
Ye Olde Tranamitting Tulbse Musum, OB 97,
Cresaornt City, CA 95531, (07) dird-6470

WANTED: RUA 140, 141, AVESA GF K8 RS
KRS Any condu. James Trchwerne, 1198 Chagwe
R, Clifton, VA 20124, trelwemesiernish com

W&NTEJ.hﬂlugurﬂmlhlhﬂiLﬂm Knighikit=.
Coemre Perond, POBT 164, 51 Davicds, I'A 1907 (610)
232421

WANTELR: Wt ko fobmson or U ammmamicatioms -
Electronics Inc. info, catalogs, manuals or
equipmenl, Terry O'Laughlin, WIBCVE, 1.0 Box
6T, Madison, W SO0 1, G008 244-31.55
WANTED: Deake VA rovey 90T Colling VY,
IRC 505 twins, KSYY, AR, (501) 756-5010.
L'i'!.rym"! it

WANTHh C ulll.n- lHIII-I baskit cose (K -
welromesd, & Chicago S0W CMS-2 high-kevel
mobukation stme; Taylor T21 Jevry, WHEGES, €O,
:m.-m ”.21

WANTED: Basket case wrumh‘hﬂ v wse o
missing wirimg, provided the mobor, staitor &
framework min gresd condition. Koband ¥ Mataon,
PO %56, Lake F'.llm‘lllhrr FL. 30

WANTEL: Clean Mackay MHOC & Kenwood
B0 w /ol Blters e manual K, CRANE TUS
P, Massans NI, Babuamas

WANTED: Amgplifier ANDVOT fos T-527F. R- 0558
AN/WERC-1 st Don, WAZFLLY, KY, (559 254-
Im-nrlﬂnﬂrﬂi'tmluﬂ

WANTED: Ww.2 !qwnﬂ--uﬂ.uvr.-.h-nlm
hinad . Yoboduma WW-2 Allabary Foskwy
Melurariomn Tadorsd D 121 4, Ml Seyakon,
Yokohama 246 Japan. Fax O011-5145 3005069
Lk b arrodd s e g




FOR SALE: Repro Nameplabes, R-3%0A generic -
$9: 5153 and 51} exact replicas - $12. Tom
Marcotte, NSOFF, 242 Chestnut Oak Dr.,
Mandeville, LA 748 marcotteiamaer e, net

FOR SALE: Repair! Radio sepair, tube or solid
state. Reasonable charges. | Dan Rupe, W7D,
99f Whipple, POBEST, Gray land, WA SES4T. (360)
2674011, widd iy ahuoso. com

FOR SALE: Cates BOU2S0-CY broadoast smir we /
manual, spare finals & Cates accessory evpurg such
as modulation & frequency monilors - $500; BC-
T-A amir w2 spare tuner bowes - $125
WANTED: C; conl b fit my HRO-5 Thanks. Tom
Semith, NSAMA, 100 Elmington D, Cypress,
TX 77429, (281) 3o W6 or  smithiihal-pcovg

FOR SALE Tramdormers, capaaton, mefers,
publiatoms on rades SASE for list. Bl Kiley,
W7EXB. Ba3 W th Ave , Eugrene. OR 7305

FOR SALE: RUCA tube manuals, RC-15, BC-20,
RC-25: ARRL Handbooks, 1965, 1968, 1972 & 1978
LSASE for list. Charkes Brett, 5980 CO0d Banch Rd.,
Colorado Springs, €O HIFRIE . (T19) 495-Head),
bt V72Nl coam

FOR SALE: Collines drum overlays. 75A-2, 3. 518
For 75A-4 & KWS |, spevity new fokd - 58 Stea xf
$15 pped. Corrext cubors. € Tuaree Talbwots, KIKCH,
13092 Prwnacte Lo, Lovsbang, VA 00766086 (500
ISl h

FOR SALE: WWTI Menchant Marme roves, Mackay
128AY, Racdwmarne /RO A ARRSOGHE, ARSSH0, EH
Soot S1EH, SLEM, any rovr - $250 Carl Bloom,
(T14) 639-1679, 7711 IEMCTMAIL COM

FOR SALE: MNaval roves, RAK, RAL, RAC, REBA,
RBS, RBC, RBL. pwr splys availsble, prices from
S50 EXS0 oo type, ooy, Card Bloom,
(714) 699 1679, 377H1 1 VEMCIMAIL OOM

FOR SALE: Used technical bouks - radso,
ebectronscs, math, malitary, b List §1
{stampsOK ) Softwave 2 Dept. PR 15 15 %ashabaw,
Ot ille, WI1 45007

FOR SALE: Strony steatile antevoa meoladors.
Lenggihes from two to fifteen inches. SASE for hst
john Etter. W2ER, 16 Fairline Ur, Fast Choggue,
NY 11942 (S16) 6535350

FOR SALE: johrson Desk KW w /1 spare 4-300 -
$2300. Hewls, K9CTH, 11 (61K) 3626579

FOR SALE: Lots of okd radio B related books.
Fugene Rippen, WSS, www s testudl com

CDs From ER

By Radio Era Archives

FIM-H0A /URR Technical CD-ROM - § 57
RCA M3 Tube Handbook - % 75,

RCA Radivtron Handbook, 4ih Edition - $ &2
Radio Boys on CI=ROM - 5349,

AL 1L volumes < special package price - $ 373,

RO years of QST - § 2995 per set (genwerally 5 or 10 year sel),

Collirs Radios Tevhnical CU-ROM serios, Vol 1- Collins Receivers; Vol 2 - Colling Transmitters &
Amplitiers; Vol - Collins Transceivers; Vol 4 - Accessories, Power Supplies, VEO's, et Fach CD
- %7, Complote Set - § I
By Hamanuals
Drakie equipment operator and service manuals on a twe C1 set by Bl Turing, KAAGAY - §79.95
By August Johnson, KGTBZ
Military Boatanchor Manuals, Volume 1 - $45 This €D is one ol the best manual Pk on the
market, It contains the following manuals: ART-13, -A, B; BC.221A B, C. D E F LK L. M,
N, O, P00 R AA, AC, AE. AF, AG, AH, A). AK AL BC-312, -A, C.ILEF. G, kL M, N, HX,
NX;: BC-314, C. D, E F, G, BC-M2, -A, C, D, E, |, L M, N; BC-344, -}, BC-MB-), N, O BC 375
E. BC-610-E, F, G, H, I BC.614-E, F, H, I, BC-77%-8 Hammarlund Super Proy, BU-T4-B
Hammarhund Super-Pro; BC - 1004-C Hammarund Seper-Pro; GRC-19 PRC-6; I'RC-8.9, 10, R-
AN R-389; R-290; K-290A; R-391; R-192; T-195; SCR-274, inchades: BC-453-A, B, BU-AS-A, B;
BO-455-A, B; BC-456-A B; BC-457-A; BCASE-A: BC459-A; BC-6%96-A; BC-M46-1
Military Boatanchor Manuaals, Volume 2 -$45- contains the following manuals: ARR-AL BC
611-ABC.DEF: BC-9WB, CV-157; CV-591A; GRC-26-A_B.C; GRR-2, R-174; R-77T4-AL, R-
T20A: B-453.-A; R-520; SCR-578-A B T- 368 -A B.C, TVIB. TV-T-ABIL TV-R, TV-16, LUEM-25
CDLEGH: SX-T8-A; SX-TY, Hammarlund SP-&0: Zenith Transooranic. Gibson Carl

Please add $4.50 S&H for each order

Visa, Mastercard, American Express

ER Booksiore, 14643 County Road G, Cortez, CO i
H70-564-9185, er@frontier.net
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And Tcensed now 7
Then you should belong 1o the |
Quarter Cenlury Wireless Associalion
For infarmation wiile
159 £. 16t Ave,, Dept ER
Fugene, OR 974004017

Licensed at least 25 years g0 7 |

it ffwww aon
\ ttp b

WANTED: Mational HEO black wrinkle sphis,
ook el boses, ooils, Wisstern Electric hoems, sples,
AT, Mwmm.ﬂml'rm,
CA M129, bnadebsoonet com

WANTED: Seanching for FME CT- 10008 TR xomirs
and o about themn Daved Edsall, WITIND, 156
Saret Ave, Ambeerst, WA U2 (4173) 5490549,
dhevbsalbine rum ber cven

WANTED: Mohican; 5B 20 SH- 23k SH- 100 SB-
101; SB- 12, Knighthit Band Spanner 11 Heath
CW-12A; GW22A: GWE2. Diebbie, AR, (K70) 557-
Tt

WANTELE: New or osed unmaosdilied I!.IWA
BCo6, TIRFARC /S, TI9FARCSS, CBY52232
Louls Lytch, K2DET, 117-33 220th 51, Cambra
Higghts, lamaica, WY 114111806 (718) 528-5065

WANTED: Manuals, mamuals, manuals for radio-
mlaled equipment to buy or swap. Catalog
available. Pete Markavage, WAZCWA, 27 Walling
SL, Sayreville, NJ DSET2 (722) 238-Hd

WANTED: Collecting military electronics
inchuding raclio, radar, RDF and st manuals &
literature. William Van Lennep, POB 210,
Pepperell, MA 01463 (978) 43304051

WANTED: WW [ Lapanese smirs & roves (parts.
plug-in coib) hor restoralion & FR artcks Ken
Lakin, KD6B, 63140 Britta St She. C 106, Bend, OR
SO0 (5 I BN R lakomeitaed cvem

WANTED: Postcands of obd wirches statwen U5
cards showmg preWWI ham shacks /equip
George, WIKRM, NY, (631} 1s0-9011.
gogeiecicom —
WANTEIY Juhnson Viking | from pwl or
complete radio, 300-500 var-malch mod ctme.
Dllrliﬂp‘t-ﬂ WINR, MN, M‘ur{hhmmdlmnr nict

’HANTI 1 [xndy; Wmhnﬂhmnr MW2 RF il
milubation, ane /o pwicsply. Will pick up. Gary,
WALDDY, Houston, TX, (281) 291-7701,

mycipabivarihlink. net

51

ELECTRON TUBES FREE Cata-
log, over 2,000 types in stock.
Electron Tube Enterprises, Box
8311, Essex, VT 05451, (807) 579-
1844, FAX (802) §79-7764

The Radio Finder
*Classic Radios That Work"
11803 Priscilla, Plymouth, M1 48170
TEL/FAX 1-734-454-18%0
e-mall: finderdéradiofinder.com
See our web page:

w.oradiofinder com

WANTED: Navy xmirs: MO, TCA, TUE, TCN,
TOX, TOE reves RAW, RAX, RBIY, RB). Steve
Finelli, 17 Stonecrolt D, Easton, PPA TH45. (610}
1‘3—82‘“ mvralﬂrnh'tm

WﬁN‘l‘ED Tektromix um#dul}mm-ul
Iaberatunre o catalogs from 1%6- 1980 lames Troe,
MNSAKW, I8 520, Hot Springs, AR T2, ()
38-184. Fx p23-87K3, e trrsiilen ot

WMDLMML:&FWI X S50K;
251, 399C-1, 5151, 755-3A. C 125 3A, any Collins
equip Len, KisHIL, CA, ph/ix (10} 670650,
ranlu Ay earthlink st

WANTED: 850 & 0 meter clabs in FT240 holders.
Howard Weinstein, K3HW, 4041 Kudge Ave Apat
4405, Mhiladelphia, PA 19129, (215) B3-1180
k3w et

WANTED: Merchant ship radio memoratilia,
raddion, keyw, parts, clocks, documentation, Tom
Mackle, W2ILA, 14 Washington S, Jamestown, K1
(2HA5, (407 ) B46-1200

WANTED ollins promaotional literabure, cotalogs
and manuals for the period 1933193 fim
Stiteingey, WAMEX, 23800 Via lrana, Vakencia,
CA 91755 (661) 259-2011. FAX (1) 250580

WANTED: Electric Radio; Antijur Raduo
 Laitaruds, O Tomsers Bulletin: Alan Mark, IV
171 Pembwoke, MA (2359

WANTED: jurme P40 Fletromios muagasine. june
1967 () “World of ldeas™ column {copy finc),
Chris Boaillion VEMBK, 1524 (8 Carp Koad,
Kanata { itario, Canada, KIK 1X7

WANTED: Hickok 559, 580, 752 tubs tesder. laﬂﬂ'
Elliat, (RO4) 9797383, CEHactt 1 86kaol comm

WANTED: Manuals for Datron 10611 and 1062
multimeters, copies OK. Caeolf Foms, WEaNVH,
POB 2, Morterey CA 939402 whshinyhismbay. net

WANTED: HREOGRTAL o earkior HIRCHevr [Mn.
WARSWA, OB 248, Reno, NV HOSH, (7775) 3=
T, ickhvies, wnr e




naamsc i, we may have 1

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, Michigan 48104

PURCHASE RADIO SUPPLY

Electric Radio enthusiasts. Tired of antiseptic electromics stores? The answer 10 this sad
condition is a heavy dose of Purchase Radio Supply
Lok for transmitting and receiving tubes, components, hardware, and publhcatwne” You

TEL (TM) 665-8696
FAX (73} 668-8802
e-muil: purchrad # sol.com

PD-1 SSB Adaptor for the R-390/R-390A
& 51] Series from Ron Hankins, KK4PK

A super product detector that also provides great
AM audio. Connects to the IF output on the back
of the R-390/R-370A and Collins 51] series re

l ceivers. No internal connections. Use your am

]."Il'lll.'l and spea ker o prow vide -\u}u.-rit annid s

Available now from the ER Store for $129.95 plus
| #4450 5&H. Money back guaranies

ER Store
14643 County Road G
Cortez, CO 81321.
S70-564-9185, eridfronticr.net

CONVERT YOUR WATTMETER TO READ
TRUE PFEF FOR LESS THAN 35208 The M-
weill conwert your Average Keading wattmeber ho
Peak Power! Even works an the Bied 43
$19.9% & §2.95 S&H for the USA and Canada
HERES COMMLUNE ATHINS INUC
H2AY Woondview, Clwkadom, M1 AN5IE
PRAKD VL ttated oor fydy vl dad g s psy, i v

ELECTRON TUBES: All typess - trams-
muthing, receiving, obsolete, military
Large inventory, Daily Electronics
Corp.,, 10914 NE 39th Si., B-b,
Vancouver, WA 98682, (B00) 36-6067,
(F601) B96-BESH, FAX (360) 8965470

FOR THRADE: Tw sppiond ROA HATAG For o Taylor
HAIA alsa lowskobngg dor Taylor 2044, K13 8661, fohn
M Walker e, 1306W 126800 Teer, Owerland Park,
K5 TR R (919 TR2-6455,
mﬂff_i_ \_ﬁ'd|L|."l‘Hﬂ1u|||'F wirll voom
FOR SALE: RIT for KWM-2 and S-Line. No
msclifications for KW 2§59 95 fested 742 95 for
kil SASE for details and order ko Jidun Widsh,
WIETC, Box 747, Ambwrst, N 0031

FOR SALE: Military Radios, etc. F-mail
MNILMHISEIT NET for a List o SASE Ronme
Parker, 1357 Bradgepsort, CT (st

FOR SALE: DNial/chowk comrrs. Sencd besel, obd o
drawmng, muke /masdel, guaranteed sotisfaction -
£ 111 ped William I". Turmer, WAOARL 1117 Pike
S, S Charkes, MOGTWND (V14) 999 2210

FOR SALE Cogrres. Hard o fursd sscbwemnastus for
raufion, abuy kot racdus 1977 195 monuaks et
o ham gear Contact o bor pesoes, s aelabwhity
D Ballew, KEPQZK, 681 1520 S8 O, NW
Ly Harbew, WA WD (06) 854505

FUNIYRATSER: Museames pansion, Mevded: CHd
diid tubes you can spare. Tax dedoction
documentation provided. MNational Atomi
Muscwm, B Barry Kinge, KBSECC, Dooent, KirtLand
AFI, PO Bo SR, Albasguaergue, N BT1ES, (5065)
Kol 144

FOR SALE: Semad SASE lor lamge list of esces
parts. publicatiens, ham & test gear. K4AFW, 104
Glenwood Dy, Williamsdbuarnge, VA 21185

FOR SALE T-Shints w / Johwsam Viking lopo-$15,
state size. Vikang Kadio Amabeur Radio Socowety,
UM R, Wasewa, MN Sedrn

HIR SALE: Collins 51]-4 w/all 1 fillers & all
worvers, 910 comaldn - FEANL Ben Do e, WeFIN ),
S0 Boban L, Camphedl, CA S008 (400 1759519
oo whsbillitare] cown

Electric Radio
now lakes credil card payment
Visa, Mastercard &
American Express



The Collins Video Library

The Collins KWM-2 Video 4 howrs - $8995 Highly detailed video on operation,
rebuilding, alignment, troubleshooting and newtralizing of this classic! A must for
anyone who owns and operates a KWM-2/2A, Printed documentation included.

The Collins 755-3/325-3 Video 2.5 hours - 574 95 An in depth examination of the most
popular version of the S-Line, Operation, modification, alignment, neatralizing and
maore! Much ol this information applics to all versions ol the S-Line!

The Colling 30L-1 Video 1 hour - $39.95 A complete puide (o the 300-1 amplifier
Crperation and safely, l]F.H.inﬂl'.‘- and a discussin of the 811A triode, Learm the secrets bo
greater |1|.‘rft MTNACE,

The Collins 305-1 Video | hour - 83995, Finally, the one everybody has wanted! This
extraordinary video describes operation and vser safety, maimtenance and modificabons
of this classic Collins amplifier. Very informative—truly a maust for all 305-1 owners.
Printed documentation ineladed

The Colling Amateur Radio Equipment Video Spottec's Guide 1 hour, 40 minutes -
24,95 Close to 90 individual pleces of Collins Radio equipment are shown in the video,
Examplizs of some of the gear covercd are: KW-1, KWS-1, 30K-1, 20V-3, 75A-4, KWK-2,
S-Line, KWH,-1, 3051, 300-1, KWM-380 and much more!

The Collins KWS-1 Video 2 hours - 539,95, This video is the perfect companion to the
7eA-dvideo for owners of the "Gald Dost Twins™ Buteh Schartau, KBS, shows you how
b operate, maintain and repair vour KW5S-1. Watch as Butch goes through the entire
alignment and neutralization process, as well as showing you how o properly operate
this famous transmitler

The Collins 75A-4 Video 4 hours - $8589.95 This videois four hours of information an how
ber repair, maintain and restore this classic receiver. Buteh Schartau, KOBS, gudes you
threugh all aspects of keeping your own 75A-4 running like a top

R-390A Video 7 hours - $10995. Here i1 15! Long awaited by serious “boatanchor”
enthusiasts! The ultimate recedver now has the ulbmate video togo along with it B-390A
expert Chuck Eippel, WA4HTHG, covers an absolutely incredible arvay of information in
this "heavy duty” video, This video looks al operation, its modules, cireait description,
front and rear panel details, complete mechanical and electrical alignmend, 'TOs,
petlormance evaluation, modilications,  troubleshooting and restoration, There is
nothing like this video available today, at any price!

R-390A Addendum Video - $49.95 Another 3 howars and 40 minutes of K-5390A
information from Chuck Rippel, WA4HTTIG

SP-600-1X Video 4 hours - §89 95 Chuck Rippel WAGHIG, fakes us thieough all aspects
of the SP-60-IX-—repairs, restoration and modibications, This video 15 a must for any
newcomer allempling to work on the SP-6i0,

All videos are now available in PAL version!

Purchase three or more videos and get 10% off the retail pricet

Add 5450 each for the first two videos for shipping & handling within the USA
additional videos are shipped free

Produced by Floyd Soo, WERO (ex-KFEAT)

ER Bookstore, 14643 County Road G, Cortez, CO 81321
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WANTEL: Blectronics, radio (cables for T0%),
mav, S0 radar for WW ILIT boat. Roger, PA, 6 i)
S D

WANTED: Test equipment & tube audio
amplifiers. Mike Nowlen, WESUKH, 2217 Burgee
CL. Reston, VA 20191 onikesicbnet com

WANTED: Amype-s tube type devks, nu-n.-qn
Carvmpe. OFL (2 16) 48 k9, Hmﬁm coen

WANTED: Hallcrafters SX -85 parts racdio w/
complete front panel, w/knobs and gear trains
Al Reyoe, KESCTS, K7 Fifth 5S¢, Nowo, CA 92860
(5P TH-0623, Alan Royceiitre oom

WANTED: Gross, Temoo, Collins, RUA, Stancor
snbrs from s & 0% Hallicrafvers HT-1, HT-6,
Ken Seymaour, D15 5W 170h Ave, Beaverton, 0R
*-l‘.i'tlir? {50 7202200 KA Migaol com

WANTED: B-390A revrs, parts rigs or restorable,
will restore yours atl reasonable prices. Walter
Wilson, KKADF, (706} T33-HA2),
wt'w:lummﬂugr nel, www knology net/
~wwrw il

WANTED: Coliins 70K-2 FTOs working of not.
INKZA dhiodes; Bretting 14/ MAX manual Clark,
WOBT, KS, (755) 2862112

WANTED: My school days covetous BC 48R
Katsu, ex MEEYH, Japan ma UMty e p

WANTED: Collins unnumbered chear plastic dial
o it 7551, ot the fiduclary w/ red Fine, the one
with black hash marks, Will buy entice assembly
Anyune parting oul a 755 or 1257 Doug Owen,
KGHIT, 1539 North Ra Troy, OF L5373, (937) 105,
130, dhowendderinet. com

WANTED:Vibroples bug with a three inch wide
grey o black base. Brian Robserts, KOVKY, 130 Tara
Dr, Fombell, PA, 16123, (724) 7585-2688

kihvkylisdangate not
WANTED: National NTE 1 love Natonal Syhvia,
MIVL 13 Lawion Foster Bd |, Hophonton, K 02810

401 T 4912

Mil-Spec Communications
R-¥90, R-390A, R-188 & sther mil. receivers
Sales - Servier - Manuals - Parts
Bos 633, Englewood, FL 34295-067%
FA1-AT4-6H1E, Fan - 94)-474-TRT4
milspecIilivanl com
“Hince RS

WANTEEE: |Lallcraftors Village/Hambet radics
TE-5/TR-20 & Carvert Crvsl Dicfevess fom cacdbos/
acoessories, manuals abso. Dansel Caban, 44
Careenwonsd Ave . Los Angeles, CA 0060 Fu /e
300G TR TUSP o chamiehod 1 Lol .

WANTED: Cash for Collims: S8-1, 2, 1 3I2A-1, 2
S50-1; WRC-1, 6251, KWM-1; N20C-35; 5015-1; 755
3, 32534 1 buy any Collins equip. Lo, KJ6HI,
O, Py P CHI 6206569, radioleodearnhlink. ne

WANTEL: RE & detector eolls Tor any model
Mational SW-1, Leland Smith, WSKL, 10
Hawthorne v, Harvison, AR 72601,
wik Fiallie] ned

WANTED: (51 o tﬂd:-hm:ld!plt“’!\"ll[-iu-
DX countries; obd regen kits. Hagime Sueuki,
leﬂ:nmguhlﬂ-l—]&.lrhﬁaﬂ‘ll.tmm

WANTED- H-uu-l an-.i P e lnr R
AN-29 antering for BC- 272 Muovews, K18 HFall
St, Kingston, TN 37763 (8&8) 176099,
l!ﬁirﬂrl'mlml v

WANTED: Western Electric homs, sphs, amps,
miics, theater equipment. Barry Madel, PO 209003,
Sen Franciecn, CA 4129, brudelieneloom
WANTHD: Indovon paitting 1IM ol Missinger
on 10M. Will pay, Mike Suits, KMAKL, VA, (757)
6722968 or k
WANTED: AC Fﬁ'l‘ spl].r for GRC9 G
W2AME, (R5) RS-0 or  rod ko #snip.net
WANTED:CST s before 1925 and ARKL | Larn ik
exdations 4,58, 14,15 and 16 for perasual colletan.
Ceary Yanmtis, WOTM, S00-544-9860,
pAarveEwitm oo

RADIO RESTORATION
CLASSIC RADIO PAINTS

1-800-372-4287
hitp:fiwww2 southwind.net/<=nalo

DFD 103 Universal Digital Frequency Display

Waorks with any receiver and most transmitters.
See K6ADY's review on page 15 of ER #130

5169 plus $4.50 S&H

ER Store, 14643 County Road G, Cortez,CO 81321,
970-564-9145, eridfrontier.nel
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ELECTRIC RADIO STORE

BACK ISSUES

All back isswes are available ot 314 per yearor $3.25 for individual copies. Buy the entire forsi
11 years (#1-8132) for $290. This price includes delivery in the LS. Foreign onders please
Ingjunre

COMPENDIUMS

Collina 754 -4 Musdi lic stson Compendium- all the factory modification bulletms from Collir.
Radio Co_, all the amickes prnted m C0), Ham Radw, Q5T and ER, §3 pages

$20 plus 33 S&H

Servicr Madification Compendham  for the 5-Lise, KWM- I72/2A series - 260 pagpes

45 plus 34 S&H

Service Modhficstion Compendinm for the KWS-1, 32V and T5A wncs - 42 papes

$15 plus 31 SEH

T-SHIRTS

The fromt diplays the lopo (o the cover of ER i the nabe outline, Flevine Radeo, and ‘oclchrstmg
abypone cra’s. The hack has “Real Radios Glow in the Dark” fused with the promission of (lass |I

Radio) The T-uhirts are 11 5. made by Hanes and come s S-M-L-XL-XXL . The color s juna o hutle
lighter than the cover of ER - $15 del (306 fur XX )

BOOKS

Vintage Anthidogy - Book | by Dave Ichmael, WARVYL LR

The First Fifty Years: A History of the Collins Radio Company and the Colling
Davisiomns of Rockwell Internatianal 4095

Communications Beocivers, The Vicuum Tube Era: 1932-1981
by Raymond 5. Moore__ . dAth BEditon . $19.95

Cwcilloscnpes, Selecting and Restonng a Classe by Stan Goffiths, . 524 595
MeElroy, world's champion radio ielegrapber by Tom French . 1995

|l Heathkit A Chiide 1ot Amnateur Radio Products by Chock Penson, WATELAE 82495
Heath Mostalgin by Terry Perdue, KETE. o S48

I Radiors By Mallicrafters by Chiick Dachis-—————————$20.95

| Transmitters, Exciters & Power Amplifiers by Raymomd 5. Moo $21.95

The Cathide-Ray Tube, Technology, History and Applications by Peter Koller H29.95
Receivers Past amd Present, Commumcations Receivers, 19421997, nd Edition, by Fred
Ortermian, - $24.49%

Hiram Percy Maxim by Alice Clink Schomacher RALAL

Tube Liwe by Lidwell Sibley et $16.95

A Pictorial History of Collins. Amateur Radio Equipment by Fay Miller, KEKSIM. . 33005
Tube Testers and Classw Electrome Test Gear by Alan Douglas. ... 52395

Flease add %3 S&H for one book and $1 for each additional book.
Three or mere books shipped free!

ER Parts Unit [Nrectory
H you meed a3 part for & vintage restoranon send 52 and am LSASE (V) pentagr)
for a bt of parts wnsts 17 you have 2 parts aml, comrder pattmg of oo the kel

ER, 14643 County Road G, Cortez, CO 81321-9575
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Vintage Radio of NE Texas

The Largest Vintage Radio Dealer in the US
over 500 vintage radios in stock
we'll take your radio in trade, working or not

Complete Repair and Restoration Services

| Hours—9-5 Wed, Thur, Fri, 5at, and Sunday
2165 NW Loop 286, Paris TX 75460
l 903-785-2077 website: myvintageradios.com

Svcllm@ ()
)) 1S

at Dayton

o

Svetlana
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TUBES » PARTS » SUPPLIES

YOUR COMPLETE SOURCE FOR...

TRANSFORMERS.:
Hawd o fing power, ilarmant and
output trangbormars as weld as hi
for chokes jor luba egupmsBn
We leaturs HAMMOND perfor
mance ransformars as weil &%
mary ew okd slock transiommens
CAPACITORS:
High voitage electroiytc and myytar
CRpaChors, mull SoChor CADaC fois
arxd more bor hube Crtusta

PARTS:
Hasmiors, tube sock-
gis, potanthomaElsns,
knobs, diad ball lamps
hodes, spaakors, wing
phonograph needies
and canrdges and
raach mre

TUBES:
Ower 3800 recenang,
B ArESITWIN, S a0
A awchustnal types
) AOC, e i)
Ty loresgn aind
oarty types

SUPPLIES:
Grll choth, cabereed peadorabon
pphes baftetes Cheerec sl
ooks, st maders, oML anad ot
LITERATURE
Extenssre seiwecton of Wedalurg and Dooks on antogee rade lubes CrTuts el M. SO
cabon gear and e | equepeTent Some dems ol ayadable ssewhore’

CALL, E-MAIL OR FAX FOR OUR NEW 72 PAGE CATALOG!

e i e AT O+ e Lol wieoie coimn

Subscription Information

Rates Within the U.5.

§28 per year 2nd class
$38 per year 1st class, with envelope $42

Canada (by airmail only) - U.5. $42

Other Foreign Countries (by airmail only) - U.5. $54

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

Phone/FAX (970) 564-9185
e-mail: er@frontier.net
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