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the magazine continues publication for those who appreciate the
value of operating vintage equipment and the rich history of radio.
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interest is in articles that pertain to vintage equipment and
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ested in writing for ER to write, email, or call.
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Editor 's Comments
2005 Heavy M etal Rally

It turns out that I made a mistake last month w hen I ann ounced the winner of
the 2005 Heavy Metal Rall y due to mi sreading an e-mail. The actual winner of this
year 's event w as Clay Curtiss (W7CE) with a re spectable 90 points. Con gratula
tions to Clay, and apologies to John Kaufmann, K9KEU.

Electric Radio Photo Contest
Next month I will be announcing the first annual Electric Radio photo contest.

I would like to see th is become an annual event, w ith the winn in g photos to be used
in an annual ER calendar. There have been quite a few requests for Electric Radio
calendars. In the May issue I will announce the cat egories, the time period, and
prizes in the contest and how to send in your photos. I hope this will be something
fun for everyone to participate in.

A California "Crime"

Apparently, it is a"crime" that radio spectrum in California is not yet polluted.
Quoting from a United Power Line Council ne ws release of Ma rch 10, 2004:

" ...It' s a crime that California, home to Silicon Valley, does not have a BPL
project, and I want to change that." California PUC Commissioner Susan Kennedy
is leading the ch arge to start a rulemaking whereby the PUC would remove
uncertainty by answering in advance many questions about how it would tr eat BPL.
The idea for the proceeding apparently sprang from a dinner conversation with San
Diego Gas & Electric's CEO Ed win Guiles, who told her that the "biggest
impediment is a regulatory environment filled with risk." Despite those risks,
SDG&E has announced that it will deploy BPL, and Kennedy is encouraging
PG&E and Southern California Edison to follow suit...The BPL proceeding already
has the backing of PUC President Michael Peeve y, who w as President of Edi son
International and Southern California Edison prior to hi s 2002 appointment to the
PUc. UTC h as in vited Commissioner Kennedy to sp eak about BPL regulatory
issues at UTC TELECOM 2005 in Long Beach, California ..."

[Continued on page 11...]
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Reproducing Plastic Parts
By Mark Donaldson, WA1QHQ
wa1qhq@yahoo.com

It all started when a Hammarlund
SP600 JX21 followed me home from a
recent Hoss Traders Hamfest. The re
ceiver was very clean but had one unfor
tunate accident at some point in its life.
The receiver had taken a nose dive onto
a hard surface. The result was a bent
front panel, bent main tuning shaft, bro
ken meter glass and broken main tuning
knob. Triage was performed and the re
ceiver was dismantled enough to remove
the damaged bits. Replacement meter
glass was found in the junkbox, the front
panel was straightened using a vise and
the Armstrong method. The bent tuning
shaft required the attention of a special
ist, fortunately there was a small two
man machine shop located in the same
building as my employer that straight
ened it out, and got it trued up to factory
specs all for the staggering sum of fifteen
dollars. A very long and fruitless search
ensued for a replacement tuning knob.
The alternative was to repair the dam
aged knob, in fact, the knob itself was
OK. The damage was to the skirt at
tached to the knob. Fortunately, the
band-change knob, which is identical to
the main tuning knob, was ingood shape.
The skirt is attached to the knob with 4
staked-in pins. To remove the skirt, the
heads of the pins needed to be ground
off, the skirt was then easily separated
from the knob. The skirts were removed
from both the main-tuning and band
change knobs, the damaged skirt was set .
aside, and the good skirt from the band
change knob was used as a model to
make a mold. The truth be told, I was
itching for a good excuse to try this any
way and had a few projects in mind that
would require reproductionplastic pieces.

Obtaining Materials
A web search produced an interesting

and informative site from a company
called Smooth-On, www.smooth
on.com.' Their site has a great deal of
information on mold making as well as
customer starter kits that can only be
ordered from the factory. The kits are
very reasonably priced ($25 plus ship
ping) and give you enough product to
make a bunch of mistakes and still have
material left over to make a few useful
molds and pieces from the mold. I or
dered the "Pourable Urethane Super
Sampler Kit". The kit contains liquid
Urethane mold rubber, liquid plastic,
mold release and a sealer (used for mak
ing molds of porous items), and an ex
cellent instruction manual. I also viewed
the CD on mold making that can be
purchased through the web site. It basi
cally covers everything that the manual
covers and little more, and is not recom
mended.

Mold Making Basics
The purpose of the mold is to accu

rately conform around the piece that is
being used as a model, to allow easy
removal of the model (as well as repro
ductions) after the mold material has
cured, and to accurately conform to the
model with a minimum of shrinkage and
distortion due to surface irregularities
and mold flex. The mold rna terial is usu
ally some type of rubber to allow the
flexibility to remove the model and re
productions with a minimum of effort.

There are four types of rubber fre
quentlyused in mold making: latex, ure
thane, polysulfide and silicone. Urethane,
polysulfide and silicone are two-part rub
bers and require mixing parts"A" and
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This is really just a problem when the
urethane is in an uncured state, so make
sure your model is coated everywhere
with mold release or prepare for a messy
cleanup job. Urethane will naturally out
gas most trapped air bubbles during the
cure process which is about 18 hours at
room temperature. Catalysts are avail
able to speed up the cure time to a few
hours, if necessary. Urethane also will
not tolerate high temperatures as well as
certain kinds of silicones, but for casting
plastic this is not an issue. There are high
temperature silicones that will allow you
to cast low-temperature metals such as
lead and pewter directly into the mold!

Technical Stuff
A few technical terms will allow you to

talk the mold lingo like a pro.
Durometer is the flexibility of the rub

ber or plastic and is measured in Shore
hardness using two scales, A & D. The
mold rubber is rated on the"A" scale,
ranging from OAto 9SA, OAbeing softer
than skin and 9SA being harder than a
car tire. The casting plastic is measured
on the Shore "D" scale, ranging from
4SD which is equal to 9SA and going up
to 8SD which is equivalent to a very hard
plastic. You should be concerned about
Shore harness when evaluating how flex
ible your mold needs to be to release
from the model. It needs to remain rigid
enough to not distort when casting plas
tic is being poured into it to make repro
ductions, and a durometer of between
20A and 30A seems to be good for most
small molds. Also, the Shore hardness
for the casting plastic is important, de
pending on the application of the part.

Viscosity is a measure of how well the
ma terial flows and is measured in
centipoises (CPS) with 1 cps being the
viscosity of water and 100,000 cps being
the viscosity of Molasses. We are con
cerned about viscosity of mold rubber in
the evaluation of its ability to rid itself of
air bubbles during the cure process. Ure-

"B" in the right proportions to have suc
cessful results. Latex is a one-part rubber
that uses an ammonia additive to pro
mote curing. Latex has to be put on in
successive thin coats in order to cure
properly and each coat can take up to a
day to cure. Thus, a mold of reasonable
thickness could take weeks to make. La
tex also gives off a mild ammonia odor
that some may find difficult to tolerate,
especially in areas with poor ventilation.
I experimented with latex molds and
quickly abandoned the idea. Silicone
molds require a vacuum degassing pro
cess that takes place in order to remove
air bubbles. Unfortunately, not many of
us have vacuum chambers handy, so sili
cone may not be practical for amateur
mold making. Also, silicone is the most
expensive of the four families of molding
rubber. Polysulfideshave the advantage
of being able to capture fine detail and
are very soft and flexible, they are fre
quently used in applications where the
mold rubber needs to be brushed onto a
model that has a rough surface with lots
of fine detail such as architectural mod
els. They are also not inhibited in the
curing process by the presence of mois
ture on the surface of the model. Defi
ciencies in Polysulfides include an un
pleasant odor that is given off during
curing. The requirement for both parts to
be mixed by weight rather than by vol
ume means an accurate scale is required.
Polysulfides are also more expensive than
urethanes and latex but less expensive
than silicones. This leaves urethane,
which is what I used for my molds. Ure
thane has the advantage of low cost and
the ability to outgas trapped air bubbles
at atmospheric pressure. Urethane has a
couple of minor deficiencies. It is sensi
tive to moisture and will not cure prop
erly in areas of high humidity or if there
is moisture on the surface of the model.
It will stick to almost anything, which is
why it is so popular as a paint additive.
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thanes that generally do not need vacuum
degassing have a viscosity around 2000
cps where as silicones that do require
vacuum degassing have a viscosity of
around 20,000 cps, a tenfold increase.

Before You Begin
Go through your kit and read the

manual. In addition to what is in the kit
you will need mixing cups. Small paper
coffee cups are ideal for this, go with the
smallest size you can find. You will also
need Popsicle sticks and modeling clay
which are both available at your local
craft supply store. For tools, a sharp knife,
a 6-inch measuring scale and a fine
tipped marker are all that you need. The
knife is needed for cutting excess mold
material away, and in some cases the
mold needs to be split to remove the
model and reproductions. The scale and
marker are used to mark a line on the
inside of the coffee cups so that equal
amounts of parts A and B of the mold
rubber or casting plastic materials will be
mixed.Remember, the materials are mea
sured by volume and not by weight. The
Popsicle sticks are perfect for mixing the
two parts of the mold rubber or casting
plastic together.

Making the Mold
To make a good mold you are going to

have to insure your model is clean. The
quality of the reproduction is only going
to be as good as the model, so polish the
surfaces with a plastic polish if required.
Examine the model and figure out how
you are going to remove it from the mold
once the rubber has cured. A word of
warning: If your model has small
through-holes they must be blocked to
prevent the model from being locked
into the mold once the rubber has cured.
The hole plug can be facilitated with a
little modeling clay. The hole blockage
can be drilled out on the reproduction.
As an example, on the Amphenol con
nector reproduction I made, I plugged
the two mounting holes on either side of

the connector before a mold was made.
Later, it was easy to go back and drill the
hole all the way through on the repro
duction part.

To make a mold, you must first make a
mold box. Begin with a flat, level, smooth
surface. I used a piece of sheet metal, but
Formica, glass, etc. would also be good.
Find the largest flat surface on your
model, the side that does not necessarily
need to be accurately reproduced, and
put this surface facing down against the
flat surface (the bottom) of the mold box.
Build a wall around the model using
modeling clay, leaving at least half an
inch of space around and above the
model. If the model is large or is a long,
thin piece (such as a Collins dial escutch
eon) a thicker mold may be required to
provide additional support. Insure that
the bottom of the clay wall is pressed
down against the flat surface to make a
good, tight seal with the surface.

Remove the model and thoroughly
spray the inside of the mold box and the
outside of the model with a light coating
of mold release. If it looks like too much
mold release is on the model, especially
on smooth surfaces, use your finger to
wipe off the excess. There will still be
enough release material left on the model
and the oils from your skin will not hurt
anything. The next step is where some
educated guess work and a little experi
menting and experience will help. Guess
at the volume of mold rubber you are
going to need to fill your mold box up
above the model by at least a half an inch.
Now, take a guess at how far up half of
that volume would go on the side of the
measuring cup and place a mark on the
inside of the cup. If you go more than
halfway up the cup with your mark you
need a bigger cup (you will understand
why later). Measure the height of the
mark and make a similar mark of the
same height in a second cup. Make sure
the area where you are going to mix and
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cure the mold rubber is at least 70 de
grees, otherwise the rubber may not cure
properly. Also, make sure the area is not
humid. Fortunately, the mold rubber and
the mold plastic for the reproductions do
not give off any offensive odors, so this
can be done indoors without scaring the
family out of the house.

Locate the bottles for Parts A & B of
the mold rubber and shake the bottles to
make sure the contents within each bottle
are well mixed. Thenwalk away for about
an hour to allow the air bubbles that you
just loaded into both liquids to work
their way to surface and dissipate. Now
the fun part begins. Fill one mixing cup
up to the line with Part A of the mold
rubber and then quickly reseal the bottle
to avoid moisture contamination. Do the
same with Part B in the second cup, and
make sure you are accurate in your mea
surements. Now, slowly pour the con
tents of one cup into the other, using a
Popsicle stick to scrape all the contents
out of the first cup. Stir the mixed con
tents for about 3 minutes.

Warning!
Stirring technique is important! Do

not whip air into the liquid when you are
mixing the two parts, and if you see air
bubbles in the liquid you can sometimes
bring them to the surface during the
mixing process. Make sure you mix thor
oughly and use the Popsicle stick to scrape
the sides and bottom of the cup when
you are stirring the contents. Air bubbles
are your worst enemy. Be aware of them
and what is causing them and change
your technique to avoid them. The other
causes of molds gone bad are not mixing
thoroughly or long enough, not mixing
in the proper ra tios, not using enough or
too much mold release and moisture con
tamination. Except for the moisture
contamination, I have been bitten by all
of the above and this is why experiment
ing is required and failures are to be
expected even after a few successes.

Once you have mixed both parts pour
the rubber into the mold, once again you
have to be aware of air bubbles and how
to avoid them. Pour the rubber into a
corner of the mold slowly and let the
rubber flow over to the model and slowly
rise as to not trap air bubbles underneath
the model. If you misjudged the amount
of material required on the low side, just
get some fresh cups and mix up a little
more rubber and pour it in. It takes about
18 hours for the rubber to cure to the
point where the model can be removed.
Ifyou did everything correctly, this is an
exciting moment. Remove the mold box
from the flat surface and pop the rubber
mold from the clay walls. Depending on
the shape of the model, you may be able
to pop it right aut of the mold or you rna y
have to place a few incisions into the
mold to pop the model out. Try to pre
serve the clay walls used for the mold box
since they will provide good additional
support to hold the mold together (when
making reproductions) if you needed to
separate the mold into two halves.It was
necessary for me to do this when making
the mold for the Amphenol connector.

Making Reproductions
The next step is the most fruitful, and

also the point where most beginner's
mistakes happen. The 2-part casting plas
tic in the Smooth-Cast 300 starter kit has
a Shore Hardness of 70D, which is suit
able for most cosmetic parts, but prob
ably is not hard enough for high stress
items such as plastic gears. I have tried
casting plastics similar to the Smooth
Cast 300 from other manufacturers and
they all seem to be about the same. Care
fully follow the vendor's mixing instruc
tions. In the case of Smooth-Cast 300,
the two parts are mixed in equal amounts
by volume, follow the same mixing pro
cedure as used for mixing the mold rub
ber, taking the same precautions regard
ing air bubbles. The casting plastic is
going to react much more quickly than
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the mold rubber once the two parts are
mi xed to gether. I stir for about 2 min
utes, and about 90 seconds into mixing
the cup holding the plastic is going to
start to warm up. Don't be concerned
about the warming because the plastic
utilizes an exothermic reaction to cure,
and it will cure very quickly. As an exer
cise, before you do your first casting pour
about a half an inch of parts /IA" and " B"
of the casting plastic into each cup and
mix them together as instructed, then
stop mixing after 2 minutes and let the
plastic cure in the cup. Keep watching
the cup. About 3 minutes into the pro
cess the plastic will turn from clear to
opaque white. In about 10 minutes you
can touch the plastic and it should be
dr y, but still warm to the touch. If it is
dry, you just mixed everything together
properly and are ready to make an actual
reproduction. If it is still tacky, wait about
an hour and recheck. If it's still tacky you
did something wrong, probably in mea
suring the two parts or not mixing thor
oughly or not mixing long enough. A
word of warning is in order at this point:
mix too long and the plastic will cure
before you have a chance to pour it, don't
mix long enough and the plastic will not
cure properly. Experimenting and expe
rience will make all the difference at this
point. Once you are confident that you
can mix the plastic properly, you can
pour your first reproduction. Make sure
your mold is ready, is on a flat, level
surface and that it still has a film of mold
release in it. Pour the plastic into the
mold slowly in one corner, allowing the
plastic to flow through the mold so as not
to trap air or create air bubbles. Remem
ber to work quickly. Your pour has to be
complete before the plastic starts to cure.
Come back in an hour and pop the repro
duction out of the mold, and inspect the
p iece for voids or air bubble pockets. This
is also the best opportunity you will have
to see how good a job you did in making

the mold. Little bumps on the reproduc
tion piece are probably due to air bubbles
in the mold, in many cases these can be
sanded off of the reproduction. There
may have to be a little finish work done
on the piece to remove casting flash. Use
a knife and sand paper. If, when you go
to remove the reproduction you notice
that it is still tacky, get it out of the mold
and do not leave it in overnight to see if
it will cure. I tried this and found that the
uncured plastic will attack the urethane
rubber mold and cause blisters on the
surface of the mold, basically ruining the
mold. If you pop the improperly cured
piece out within a few hours the blister
ing will not occur.

Coloring Your Reproduction
As mentioned previously the plastic

cures to a opaque white color. Fortu
nately, the plastic can be dyed to any
color you desire. In the case of my knob
skirt, I needed the color to be black. I
purchased a powerful dye from Smooth
On called So-Strong. Yeah, I know the
company has really lame names for its
products. The amount of dye you need to
introduce to get to your desired shade of
black requires some experimenting, so I
introduced equal amounts of dye to parts
A and B of the plastic before mixing and
got good results, although I did end up
with a few different shades of gray before
figuring out how much was required to
get a dark black color. Remember, the as
mixed color shade will lighten up once
the plastic cures. Ifyou purchase Smooth
Cast 325, which cures non-opaque, you
will have an easier job dyeing the repro
duction since the lightening up of the
dye color will not happen.

Conclusion
The accompanying photos show two

items that are representative of what a
be ginner can accomplish. The first is the
SP-600 knob skirt, and the second is the
difficult to find Amphenol connector used
in the R-390A audio deck. The connector
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mold was made so that connector pins ested in hearing from readers about other
could be loaded into the mold before the vendor's products . Please use common
plastic was cast; therefore the mold is in sense when playing with chemicals and
two halves and is held together by pop- work in a workspace that is ventilated.
ping the mold back into the clay walls You will drip and spill this stuff, so pro-
from the mold box. Other means could teet the floor and workbench, and if you
also be used, such as tape. Once I started spill material on your skin wipe it off
this project I found that it was really a lot immediately. Wear eye protection, don't
of fun, kind of like playing with a chern- have food and drink in the area, espe-
istry set when you were a kid. Having the cially coffee . Remember, you are mixing
skill to make reproductions will open up the rubber and plastic materials in coffee
projects within and outside of Ham ra- cups. Should you grab the wrong cup
dio; there are no limits to the possibili- and take a gulp it would not be a good
ties. You may even want to keep this a thing. Stay safe and have fun.
secret so people aren't asking you to "Smooth-On, Inc.
make copies of everything under the sun. 2000 Saint John Street
Although I have been referring to the Easton, PA 18042
products manufactured by Smooth-On 800-762-0744 (order line)
in this article, I have no pecuniary inter- 610-252-5800 (tech help)
est in the company and would be inter- (Catalog available by request)

Reproducing the Hammarlund SP-600 Knob Skirt

Figure 1: The original tuning knob with chunk missing from the skirt is shown
here at the top right. The band spread knob with the good skirt have been
separated, the good skirt that will be used for the model is pictured to the upper
left.
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Figure 2: Here, the skirt model is lay
ing on a flat surface with a clay wall
built up all around it, ready for the
urethane rubber to be poured in.

Figure 3: This is how the backside of
the mold looks after the urethane has
cured with the skirt model still in place.

Figure 4: The urethane mold is shown
8 Electric Radio #191

in this illustration after the skirt model
and the clay wall have been removed.
The mold is ready to have plastic
poured in.

Figure 5: This is what the plastic re
production looks like after the plastic
has cured! and the new part is ready to
be removed from the mold. You are
viewing the back side of the reproduc
tion skirt.

Figure 6: This is the front view of the
reproduction skirt before sanding off
the casting flash and buffing the new
part.

April 2005



Figure 7: This is the final product. Can you tell which one is the reproduction?

Reproducing an Amphenol connector for the R-390A Audio Deck

Figure 1: The hard to find Amphenol connector used in R-390A audio deck and
T-368 exciter is getting ready to have its mold made. Make sure pins are straight
and cleaned of solder and wire, and that the thru-holes are plugged with clay.
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Figure 2: In the photo above, the mold has been separated into two halves, the
connector pins are loaded in, and the two halves are pushed together and held
together by reinserting into the clay mold wall. Plastic is then poured in thru the
slot on the top of the mold to make the new part.

Figure 3: This is what you get after the plastic has cured and the two halves of
the mold are separated. There is a little casting flash that still needs to be
trimmed and the mounting holes need to be drilled through. The detail in the
reproduction is remarkable; pin numbers are still easily readable. The plastic
handles heat well, so soldering to the pins is no problem.
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Figure 4: The reproduction is shown on left as it came right out of the mold, and
on the right is the original. You can still see the clay plugs that were inserted into
the mounting holes on the original piece to prevent locking the model into the
mold. Without the clay plugs, it would be hard to tell the reproduction part from
the original, and even the pin lettering is reproduced. The mold may be reused
many times.

[...Comments from page 1]
Another UPLC news release of March

24,2005 outlined the industry's position
on further BPL Petetions for Reconsid
eration:
"DPLC Opposes Petitions Seeking Further

Restrictions on BPL
The United Power Line Council this

week filed its Opposition to Petitions for
Reconsideration that seek to impose fur
ther restrictions on BPL operations. Spe
cifically, the UPLC opposed petitioners'
proposals to ban BPLin certain frequency
bands, change the measurement proce
dures by which BPL complies with the
Part 15 radiated emission limits, and pro
vide prior notification to certain licens
ees about BPL operations. The UPLC
countered that petitioners raised the same
arguments that they made on the record
and had not presented additional facts
that would warrant reconsideration of
the FCC Report and Order..."

'Minimal Interference'?
From the UPLC news release of March

10,2005 comes the following quote:
'FCC: Tech Official Notes That The

Electric Radio #191

Commission Is In "Good Company"
Pushing BPL

Bruce Franca, deputy chief of the FCC's
Office of Engineering and Technology,
commented during a BPL seminar this
month that the FCC had the important
support of key officials in its BPL deci
sion. Widespread support within the
Administration evident by the "unprec
edented" attendance of Michael
Gallagher, Administrator of the National
Telecommunications and Information
Administration (NTIA) and members of
the Federal Energy Regulatory Commis
sion (FERC) at the FCC meeting during
which rules for BPLwere approved. Not
ing that the Commission was particu
larly interested in the support of NTIA,
Franca stated that the FCC is "in pretty
good company with [its] enthusiasm for
BPL." Franca also commented on the
successes of various BPL projects, in
cluding that of Manassas, Virginia. He
stated that thenumber of interference com
plaints is "not bad"and mentioned that the
Commission has only one outstanding in
terference complaint.' [italics Ed ..]
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Cathode Modulation
History, Theory, and Practical Implementation

Part 2

By David Kuraner, K2DK
2526 Little River Rd.
Haymarket, VA 20169

This simple modulator got its start in
the 1939 Dawley article in "Radio Maga
zine." A version appeared in the 1954
ARRL Handbook and later in the 1959
ARRL "Hints and Kinks," Volume 1, #6,
by I.F. Gardener (W6LNN) and modified
by P.J. Hart (W8MMK). It was revisited
by Berk Berkemeyer (W0REP) in July
1995 "Electric Radio", ER #75. The cir
cuit presented here uses more modern
tubes, negative feedback, and PTT con
trolcircuitry. In all versions, the modula
tor receives plate voltage from the volt
age drop between the cathode of the RF
stage and ground.

In the original design, a pair of 6SJ7s
had been used in the low-power audio
stages to drive the 6Y6 or 6L6 modulator
tubes. Ray Dawley suggests that with
cathode voltages of about 300 (such as
with tubes above the 100-watt power
level), the 6L6 is preferred.

The 1954 and 1959 version used the
dual-triode 6SL7. More recent unpub
lished designs used completely different
tubes in a similar circuit. In the version
presented here, the 12AX7 is used with
the 6Y6.

More recently, others have suggested
using the 6080/6AS7 dual triode or sweep
tubes such as the 6DQ5 and 6DQ6. I
have found that 6L6s do not work well at
the 100-watt level, and two 6Y6s in par
allel are better than one at any power
level. The 1954 handbook suggests using
one 6Y6for every 200 mils of CW current.
Dawley suggests one 6Y6 per 70 mils of
expected cathode current with the modu
lator in circuit, and one 6L6 for each 90
mils if used with high-power RF tubes.

I intend to experiment with different
CW and SSBtransmitters and modulator
tube combinations, so the one shown
12 Electric Radio #191

here in Figure 1 , page 14, was primarily
for testing purposes. I had previously
constructed the 1959 version with a single
6Y6, and intend on constructing another
iteration to match my HB 1625 ammo-tin
rig. (This HB rig is another story.) With
the experience gained from this beta ver
sion, I now know what needs to be in
cluded or excluded from the next ver
sion.

With all B plus coming from the RF
cathode, the choke and electrolytic caps
filter out audio going to the screen of the
modulator and the plates of the lower-power
audio stages . Since the low-power audio
stages are operating Class A, some cur
rent has to flow in the RF cathode circuit.
Therefore, the RF stage can never be
completely cut off as in the case of 100%
negative-modulation peaks. The variable
resistor between the modulator tube and
ground provides negative grid bias with
respect to the cathode. This is used to
adjust the cathode current in the RF stage
and the carrier output level.

This beta version includes variable
negative feedback and an input RCA jack
for an audio signal generator. The 5-k
pot in the cathode of the second audio
stage permits the feedback to be varied.
As an experiment, it was fascinating to
observe a sine wave go from distorted to
non-distorted by varying the pot. For
practical purposes, forget the pot and
just use a fixed 4.7-k resistor with the
feedback loop going directly to the cath
ode.

The PTT circuit uses a 12-volt DC re
lay. The voltage is derived from the sepa
rate 6.3-volt filament transformer via a
voltage doubler. In normal operation, it
switches the oscillator, RF stage, linear
amp or antenna relay and mutes the
receiver. The spot switch just grounds
the oscilla tor. The PTT line is also brought
out to enable the relay to be controlled by
some other circuit if desired.
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Modifying the Transmitters
Many of the CW-only rigs in the 100

watt class and below employ cathode
keying. If this is the case, simply separate
the RF cathode from the other stage(s)
and bring both circuits out by replacing
the typical 4-inch phone jack with a 1;4
inch stereo jack. If you still wish to use
the rig for CW, just replace the plug
going to the key with a stereo one and
connect the tip and ring together. If your
transmitter uses some other method, you
must break into the cathode circuit. Be
absolutely sure you have the cathode
circuit. The Globe Chief Deluxe I have
actually keys the B minus of the power
supply!

The HB rig I built was designed for this
modulator. It uses the Heathkit HP-23
power supply, and therefore has the
maximum rated 750 volts plate voltage
on its 1625 (12-volt version of the 807)
with respect to chassis ground. Remem
ber that the modulator tube will be tak
ing power from that RF stage, and the
voltage from the plate to the cathode will
be reduced by about 150 volts. The re
maining 600 volts, plate to cathode, works
just fine.

Getting the maximum voltage out of
the rig's supply is another modification
that you may want to make if you only
intend to operate AM. Transmitters such
as the Globe Chief and DX-20 use choke
input on their B-plus supply. It reduces
voltage swings while keying to minimize
CW chirp. Ifyou place electrolytics at the
choke input in addition to the existing
filtering, you gain about another 100volts.
Remember that the voltage across the RF
tube will still be less than it was origi
nally, but the choke input may still be
preferred as explained later.

Modifying the SB-400 or similar SSB
transmitters becomes a little more in
volved, but not by much. Again, you
have to break into the RF stage's ca thode
circuit. However, this transmitter uses
fixed bias which will interfere with the
proper grid bias you are trying to pro
duce with the series-cathode modulator.
The RF stage must be converted to self
excited grid bias. I use a switch to go back
and forth. Just be aware that with no
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fixed grid bias, the finals have no protec
tion against off-resonance conditions . If
you tune with the modula tor in the cir
cuit, however, you regain this protec
tion.

Voltages wi thin the modula tor are qui te
interesting. Circuit voltages at the plate
of the 6Y6 have varied between 100 and
150 volts, depending on the transmitter.
Voltages on the 12AX7 plates tended to
be from 75 to 120 volts. While everything
works fine, just be aware that you could
overload the first-audio stages with ex
cessively hot audio. The circuit is de
signed for crystal or ceramic mike input.
I use an amplified D-l 04 which, if not
adjusted properly, can overload that first
stage.

Operating Conditions
The previous articles mentioned just

tell you to tune the transmitter for maxi
mum CW conditions and then connect
the modulator to the cathode circuit. If
the plate current does not automatically
fall to one half of its original value, then
adjust the modulator's cathode resistor
value until this is achieved. NOT SO! Do
not justblindly follow these instructions,
although they are at least a starting point.

I have found that the best audio repro
duction tends to occur at about 1/3 of the
original value. Even under these condi
tions, downward modulation can often
not be avoided, although the audio
sounds great. So, if you are not con
cerned with which way the meters de
flect as you talk, go for it! I'm a purist and
like to see the upward movements, there
fore I will reduce the carrier and input to
the pointwhere there positive swings are
seen. I suspect that we are dealing with
limitations of the power supply. Perhaps
with a choke input, the voltage swings
would not be as great under modulation.
But, you get the reduced voltage and less
RF output, so that you tend to be back
where you started from when you just
reduce the input. Also, the voltages on
the low-audio stages are reduced, so you
may induce distortion here. It's your
choice, and it may depend on just how
much carrier power you want or need to
drive an amplifier.

On the subject of amplifiers, I use SB-
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final. I aim for maximum output, as the
plate or cathode current is limited to
about 20% above resonant conditions.
You will most likely find that tuning
changes if you remove the modulator
and tune for maximum CW conditions.
The filaments of this modulator should
be at operating temperature before ap
plying B plus to the RF stage.

Conclusion
I have had plenty of fun experimenting

and learning about this unique method
of amplitude modulation. The many
hours on the bench have increased my
understanding and appreciation for those
pioneers who developed that which we
today take for granted. I am pleased to
share what I rediscovered and relearned
from these pioneers as a result of my own
trials and experiments.

The modulator described will provide
a fool-proof means of successfully am
plitude modulating a low-power CW
transmitter. And, the audio will hold its
own next to my Collins 20-V and
Optimod 9000A.OK, so there's this maj or
difference in carrier level, but with a big
enough linear amplifier that too can be
resolved.

My first AM-phone rig as a teenager
was close to 45 years ago. Itwas an ARC
5 for 40 meters modulated with the 1959
"Hints and Kinks" circuit. And, let's not
forget that Argon or Calrad crystal mike!
I can remember my first QSO with all the
nervousness and excitement as if it hap
pened a few minutes ago. I was actually
broadcasting my voice to untold millions
of listeners just like a real radio station!
The ARC-5 is long gone. The HB 1625 is
a reiteration of the first novice CW rig I
ever attempted to build. (It took over
forty years to finally get that one right!)
I now have my own very personal time
machine. But, now in addition to know
ing that teenager future, I have a com
plete understanding of why things
worked and didn't work back then.

I invite you to try it and experience the
thrill of using your old novice CW rig on
AM while receiving most complimentary
audio reports.

200s and a Clipperton L. Driving these
with about 15 watts of super-clean, up
ward-modulated carrier yields from 150
to 225 watts output. The highest output
from the exciter is going to be about 25
watts . It is far better to make up the
minor dB loss with good, clean, positive
audio peaks.

Another interesting tidbit comes from
the Orban Optimod 9000A operating
manual. This book claims that by limit
ing your negative peaks to 85% and let
ting the positive peaks achieve 100%,
you only lose 1.5 dB of audio recovery,
but gain significantly lower distortion. If
true, 1.5 dB is imperceptible by the hu
man ear. And, this is about what hap
pens with this modulator since it can
never produce anymore than 90% nega
tive peaks. Truly an amazing little de
vice, since you can now emulate the
Optimod limiter.

The disadvantage of employing the
little 10-watt Bogen PA unit mentioned
in Part 1 is that there is no protection
against over modulation.Also, the modu
lation was again downward when I at
tempted to get any output above 25 watts
from any of the rigs. More extensive trials
where conducted with the SB-400. Over
100-watts outputwas produced with fully
negative, but severely downward modu
lation. The power supply just could not
handle it. When drive was reduced (the
internal fixed grid bias is used), with
resulting reduced input and output, the
modulation pattern was beautiful butwe
were back to the 15-to-25 watts of out
put. Again, use just enough input to
drive a linear for about 200-watts output.
Again, I must stress that with no audio
limiter, 10 watts of audio can mess up
your signal and the entire band with
splatter. The conclusion on this one is
that if you have plenty of power supply
reserve and want maximum power from
the modulated stage, traditional cathode
modulation is an option.

Lastthoughts on tune up: use a scope!
I have found that drive, loading, tuning
and carrier control from the modulator
tube's cathode resistor will all effect ou t
put and linearity. I prefer to initially tune
with the modulator in line to protect the
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A Custom Remote Control Panel for the

RCA BTA-IRl Using Silk Screening Techniques

Some Ideas for your Heavy Metal Rig

By Larry H. Wilt P.E., W3LW
1055 Powderhorn Dr.
Glen Mills, PA 19342

Introduction
Some time ago (ER #172, September

2003, page 25) I presented an article on
restoring my RCA BTA-1R1 for use on
160 meters. Since that time, the rig has
performed flawlessly, evenmaking it from
its normal 1945 kcs to 1885 kcs for Heavy
metal Night 2005. The rig is located in
what was my garage and I needed a
means for not onl y cantrolling the trans
mitter but getting necessary status and
meter readings down into the basement
"shack". The custom remote control panel
discussed here is the result of that effort.
It includes my first attempt at silk screen
ing and while the work was not perfect (1

need more practice) it sure beats press
on labels by a mile. I'll have more on the
silk screening later.

The BTA-1R1 was designed for remote
control by either a simple extension of
cabling to mimic the front panel con
trols, or for those broadcast stations with
studios some distance from the transmit
ter site, a standard broadcast type remote
control system generally utilizing a single
telephone line as an interface. Since my
rig is about 35 feet from the operating
position, I elected to use, as much as
possible, a 24-VDC control system with
a panel of suitable relays mounted within
the transmitter cabinet and located near
the terminal strip providing access to the
control circuits. Since probably not many
ER readers operate a lot of RCA rigs but
many may have a broadcast rig of some

Figure 1: Front view of the completed, custom-built BTA-1R1 remote control
panel that is mounted in an accessory cabinet at the AM operating position. The
transmitter is operating at full power, but the VSWR meter is not yet connected.
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manufacturer, this article is more generic
in nature and is not a step by step con
struction project. I can provide a hand
drawn schematic for my particular setup
for an yone who might want that level of
detail.

Figure 1 shows the view of the com
p leted remote assembly with the trans
mitter operating in the high-power mode.
The upper portion contains 4-1/2" rect
angular meters for Plate Voltage, Plate
Current, and Power Output /VSWR. The
style of these meters is of the later RCA
"newlook" style introduced around 1964
and used only in the later BTA-1R3 trans
mitters. The labels on the original meter
bezels were removed and the labels
shown were silk screened on during con
struction.The meters selected were used
here primarilybecause they were readily
available in my junk box. The BTA-1R1
provides low potential points for remote
PA plate voltage and PA cathode cur
rent. The remote meters are simply cali
brated with series pots to match the cor
responding transmitter front panel
meters. The cable for these meters is a
simple 2 conductor shielded cable with
the shield returned to cabinet ground.
The power output/VSWR meter is from a
similar vintage RCA television transmit
ter and features an expanded scale. When
this picture was taken, all of the required
wiring to the panel had not been com
pleted. The circuitry behind that meter
requires dissimilar directional couplers
and 6AL5 detectors to match the scale
calibration and won't be covered here.
The RCA VSWR circuit would only be of
interest for someone with very similar
meters on hand. The "official" power
output ind icator for the BTA-1R1 is a 0
5 ampere RF current meter mounted on
top of the transmitter. As I have said
before in the transmitter article, a ther
mocouple RF ammeter has an advantage
of ignoring reactive power. So long as
the resistive component value of the
transmitter load is known the power
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output can be read with good accuracy,
certainly within 3-5% of full scale if the
meter is carefully calibrated. Since I also
ha ve a Harris AM-SO and an RCA 66-F
modulator monitor, the relative carrie r
level "Set to 100" meter also serves as an
uncalibrated go-no-go indicator for
power output. The VSWR indicator is
used to confirm correct setup of the bal
anced antenna tuner used on 160. I plan
to motorize this tuner in the future as it
is also some distance from the operating
position.

The scale on the available remote plate
voltage meter was correct as found as the
BTA-1R1 has a nominal 3100-volt power
supply. It is almA movement and a 5k
ohm pot in series with a 4.7k -ohm, ~
watt resistor, to slow down the rate of
change during calibration, and is con
nected in series from the transmitter re
mote HV takeoff point and ground. The
Plate Current Meter I used was a generic
0-100 scale meter with a 20-microam
pere movement. I scanned the scale of
the plate current meter at 600 dpi and
then, using Adobe Photoshop®, I rela
beled the meter for 0 to 1 ampere and put
in the"Amperes" and "Direct Current"
labels to match that of the transmitter
internal meter itself. The revised scale
was printed and with artist's spray mount
from the office supply, simply glued back
onto the meter face. For this meter, I
needed a 50k-ohm pot in series with a 47
kohm ~ watt resistor connected to the
remote PA plate current takeoff point
and ground. The RCA "meatball" below
the meters was from another small parts
unit and the art de co broadcast logo w as
made by first scanning the full size cast
emblem from the front of the transmit
ter. The size was reduced to a convenient
size to fit on the meter panel and printed
on clear transparency film for the master
for the silk screen. I elected to use black
since this panel is painted standard Bud
grey. The controls for calibrating the re
mote meters are mounted immediately
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Figure 2: View of the completed interface relay panel installed in the rig.

below the meters and this panel is painted
RCA Dark Umber gray. The silk screen
ing of this panel needs to be redone as I
inadvertently sprayed some grey over the
completed letters! I picked up the wrong
spray can.

The lower unit is the actual remote
control panel. For the BTA-IRl, the con
trols include transmitter "On-Off", "Day
Night" (really high-low power preset
latches) key switches, a rotary switch and
a "Take" button to switch up to 3 crystals,
the "Plate On-Off/Overload Reset" key
switch, and finally the "Power Raise
Lower" key switch. Standard jewel pilot
light sockets indicate the various modes.
I did not remote any indication of which
crystal is in use because only "XtaI3," the
"Conelrad" position had a front panel
light to indicate the transmitter was in
emergency "Conelrad" mode. The re
mote panel is a standard 3-:lh" 2-RU [rack
unit] aluminum panel painted RCA Light
Umber gray and silk screened with the
various labels. Again, these labels match
those on the transmitter front panel.
While most of the labels turned out fine,
some of them on my first attempt do not
look good enough and I'll explain why
later.
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Figure 2 shows the homebrew trans
mitter relay panel installed in the trans
mitter. A multiconductor cable using
Amp® Type CPC, series I, 16-pin plastic
circular connectors was used for the low
voltage interconnect. A standard 4-pin
Cinch-]ones rectangular connector
handles the 120-VAC circuits. The relays
are surplus Potter and Brumfield plug-in
style 24-VDC and 110-VAC miniature
4-pole, double-throw units. Since all the
front panel key switches operate as mo
mentary and the remote control inter
face expects similar momentary com
mands, I used some extra key switches
like on the BTA-IRI front panel for the
remote unit. I had to make my own bat
handle knobs and I did this by turning
hard wood dowels on the lathe and dip
ping them in the rubber compound used
to coat tool handles and usually avail
able in auto parts stores. One switch had
the handle broken off, so a new one was
fabricated from a 10-32 brass screw and
soft soldered to the switch body. So far it
has held up, but it really should be brazed.
The finished handles are hard to tell
from the originals. Figure 3 shows the
rear of the remote panel and the Amp®
and Cinch-Jones connectors.
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Figure 3: Rear view of the completed remote panel showing the key switches,
pilot lights, connectors, and the wiring.

The RCA transmitter "Day-Night"
latching relays remain energized when
the transmitter is turned off either from
the front panel or from the remote. Since
it is off a lot more than on, I did not want
those relays humming away night and
day. I added a 30-A, AC contact rated,
24-VDC coil, 2-pole AC contactor in a
suitable NEMA enclosure in series with
the AC power from the breaker panel to
the transmitter. An on-off switch at the
AM operating position turns on the 24
VDC supply and when on, the contactor
is energized so either the local or remote
"Transmitter On-Off" key switch will
then start the rig.

The only special area was the "Day-

Night" (high-low) indicators and con
trols. These all wanted 120 VAC. I had
completed the relay panel by this time
and did not want to add more relays so I
used 120V keying on a separate cable to
switch day and night. The remote indica
tors are 24 VDC, but one 120-VAC relay
in the new panel in the transmitter
switches the +24 V from the night to the
day indicator. The indicator control
source here actually is 240 VAC, so an 8
k ohm, 7-watt resistor in series operates
the 120-VAC coil on the relay with the
correct coil voltage.
Reading Those Broadcast Schematics

I thought I would include a brief dis
cussion on the control system for the
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Figure 4: Examples of typical industrial control schematic relay symbols used
by RCA, and also a portion of the PLATE control ladder. See text for details.
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BTA-IRl .The schematic symbols for the
control system, commonly called the con
trol ladder, especially as it applies to
relays, may be unfamiliar to some read
ers. Unlike amateur transmitter sche
matics which show relay contacts like
standard toggle switch contacts, the
broadcast transmitters (and some two
way radio transmitter systems) used a
totally different symbol system that is
always seen in industrial control systems
like motor starters and HVAC systems.
Figure 4 shows examples from the "Plate
On" control ladder of the BTA-IRl. The
schematic was scanned from a copy of
the original manual and I have touched
up portions of Figure 4 in Photoshop®
for this article but it still has some areas
that are difficult to read. Normally-open
contacts look like a capacitor as shown
on the"on " side of IS204 and normally
-closed contacts look like a variable ca
pacitor as shown in IS204 "off" and the
contacts for lK603, etc. The associated
relay coil mayor may not have a dotted
line to all the contacts. You will notice
lK601 time delay (TD) does have the
dotted line. Sometimes, only the desig
nations on the schematic tie the coil to
the contacts, which can be scattered all
over the schematic as is the case with
lK603 and lK605, etc. It takes some
getting used to, but after awhile should
be no problem following. Figure 4 also
shows another feature usually always
used in commercial equipment. The
"Plate Off" circuit, here 1204, is usually
a normally closed contact in series with
the "Plate On" line that must be opened
to shut down. This is done to account for
the fact that very often several relays
have to be de-energized, and also the
fact that all interlocks (here I S214-216)
usually are in series with the "Plate On"
command, thus any interruption to the
"Plate On" (HV On) control line kills the
high voltage by unlatching the electri
cally latched "Plate On" Relay 1K602 in
this case. The "Plate On" relay is electri-
20 Electric Radio #191

cally held energized so when power is
interrupted or an overload occurs, that
relay drops out and will not reenergize
until overloads are cleared and "Plate
On" is selected. By using a single key
switch, these functions are mutually ex
clusive and add to the overall safety.

Silk Screening The Panels
Some time ago, I decided to try my

hand at silk screening. A search on the
Internet found some sites offering small
trial kits for sale, so I ordered one.The kit
came wi th a "standard" and a "fine" 8-112
x II" screen as well as a black surface
with a clear flip cover layer to "sand
wich" the fresh screen and artwork to
gether for exposure. The process is simi
lar to making a contact print in the dark
room. The undeveloped photo screens
can be handled in normal to subdued
lighting indoors. There is no require
ment to ha ve a darkroom. The screens
are photo sensitive but very slow in speed
and can be exposed with indoor fluores
cent light or sunlight. Sunlight is much
quicker, however, requiring only a 30
second exposure in bright sunlight. Shelf
life of the undeveloped screen, as sped
fied by the supplier, if stored in the re
frigerator, is about 1 year. Developing is
done with cool running water. The pro
cess removes the photosensitive matter
in those areas that are blocked from the
light, thus the need to make the letters or
shapes black on clear transparencies.

To make the masters, I printed the
labels with the desired font and letter
height in Word® and printed them out
on the clear transparency ma terial using
the transparency setting during printer
setup. For best results, the letters should
be printed in reverse (right to left) as this
does two things. First, it places the printed
side of the transparency against the un
developed, sensitive side of the screen
for best contact during developing. Sec
ond, after developing when flipped over
to read correctly, the smooth side of the
screen is now towards the panel surface
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The Photo EZ owner's mailing address
is:
Gwen Gibson
216 Bayview Street
San Rafael CA 94901...Ed]

[The PhotoEZ line of silk screen materi
als is available from several places but
W3LW used this one:
http://www.gwengibson.com/
photoez.htm.

the material should not be removed. I
should also state that I made a number of
test runs on a scrap panel to get a feel for
the process before I started on the panels
discussed here. Get some materials and
have some fun with silk-screening. Now
there is no excuse for not getting your
broadcast boat anchor on the air and
operating reliably.
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while actually painting the letters. I didn't
do this at first, and the letters were not as
sharp as when it is done correctly. The
transparency should be checked very
carefully for coverage. Any voids in the
black of even a small portion of a letter
will show up as a "problem" after devel
oping the screen and painting on the
panel. The same applies to the developed
screen. Holding to a light, you should be
able to see through all parts of the por
tion of the screen forming each letter.
Keep checking while developing and
continue as necessary. I also found that I
had better results with the "standard"
screen material. With the "fine" screen,
it was difficult to get all the material out
of the desired area during developing
and cleaning, and, if the screen was to be
reused, which can normally be done with
care, getting the paint out of the mesh
after printing the panel. I used a good
quality latex paint and you should have a
container of water handy to wash the
screen as soon as it is removed from the
panel and before the rather thin coat of
paint dries. The screen can be affixed to
the panel for painting with a light coat
ing of artist's spray mount. A small
amount of paint is dropped along the
end of the label on the screen to be
printed and"squegged" over the screen
with the supplied rubber block. The
screen can, and should be, removed im
mediately after the paint is applied. Lift
carefully and slowIy, and ifyou see voids
you can carefully replace the screen and
hit it with another pass of paint. If it still
is not right, quickly clean off the paint on
the panel and recheck everything and try
again, something I have had to do sev
eral times. Remember however, once the
paint dries, it is about impossible to clean
the screen for reuse. The manufacturer
recommends a good quality, non shed
ding natural sponge to If dab" the screen
while the developing is occurring. This
prevents damage to adjacent areas on
the screen near the desired label where
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The Lafayette HA-350 Receiver

By Bruce E. Stock, AB7YD
Ab7yd@earthlink.net

The HA-350 w as one of several Asian
built tube-type receivers offered for sale
by Lafa yette Radio in the '60s. I'm sure
many of you saw their ads an d will reco g
ni ze its appearance from Photo 1. The
rad io was manufactured for Lafa yette by
Tri o, and it has the distinction of being
one of the first commercial receivers,
other than a Collins, to have a mechani
cal filter in its IF. The HA-350 was priced
considerably belo w competing US-m ade
re ceivers, an d it probably seemed like a
pretty good value to Hams of that era.

I had the good fortune to pick up one
of these receivers at a recent swap meet,
and I found it to be an interesting re fur
bish/ repair / modify project. In this article
I plan to cover the H A-350's basic de
sign, plus provide some troubleshooting
and modification ideas that should be

applicable to other receivers besides the
HA-350.

HA-350 Design
Figure 1 is the block diagram the HA

350. A total of 12 tubes and 4 diodes are
employed to cover 80 through 10 meters,
plus a WWV range. The receiver uses a
crystal-controlled first mixer injection,
using 5 crystals to cover the 8 bands. The
use of some crystals for more th an one
band has the usual (and annoying) side
effect of ha ving to read the frequency
dial left-to-right on some bands and
right-to-left on others.

The receiver has a 455 kcs mechanical
filter made by Kokusai Electric to estab
lish a 2.1 kc passband that is used for
both AM and SSBreception. But because
the skirts of the mechanical filter aren't
as sharp as modern filters, it sounds more

Photo 1: The Lafayette HA-350 was an imported receiver that was available
from 1964 to 1968.
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Figure 1: Block diagram of the Lafayette HA-350 HF receiver.

like a 3 kc passband to the listener. That
is still quite a bit narrow for AM, but you
can tune off frequency just slightly to
pick up more highs. Later, I'll show how
to open it up more for really good-sound
ingAM.

Internally, the HA-350 is a single-con
version receiver that tunes from 3.5 to 4.1
MHz. The other bands are all down
converted to that range by the first mixer.
On the SO-meter range the first mixer
receives no HFO injection and thus func
tions as a second RF amplifier on that
band only.

The receiver manual, including the
schematic, is available at the Boatanchor
Manual Archive (http://bama.edebris.com/
manuals/lafayettel) and also at h.:tl.I2.il
wa2iac.com.net Iha350.html. From abrief
look at the schematic, you get the im
pression that the receiver has promise,
and indeed that is borne outby the largely
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positive original reviews in CQ maga
zine (February 1965, page 60) and QST
(December 1964, page 50). For more com
prehensive information on the receiver's
design and operation, interested readers
should see the original reviews.

As I searched the web for information
on the HA-350, I found that there were
some recent evaluations of it on the Eham
web site (http://www.eham.netireviews I
detail/2631). The consensus of these
evaluations was uniformly negative :
"What a Dog!!" However, this is not the
conclusion of the favorable reviews of
the original production receivers in QST
and CQ. I think that the conclusion to be
drawn from these opposing views is that
the HA-350 just doesn't age well, but
perhaps that is something that we can
improve.

Troubleshooting
I first did the basic cosmetic cleanup
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and then formed up the receiver's elec
trolytics by bringing it up on a Variac
over a period of 3 hours. At this point it
received signals, and I went through a
brief preliminary alignment. My initial
impression at this point was that the
Eham evaluations pretty much matched
what I was hearing from the receiver.
The receiver seemed"oversensitive" or
"hot" to the point that the RF gain con
trol had to be reduced frequently to pre
vent overload, but at the same time itwas
fairly deaf on other bands.

Whenever I encounter a receiver that
seems to be too sensitive, I have learned
that there is a good chance that some
thing is wrong with the AGC, such as
leaky capacitors or gassy tubes on the
AGCbuss.

To make a long story short, my receiver
had some of both problems. With regard
to the capacitors, I eventually found I
had to replace all 5 of the Nichicon brand
capacitors in the radio, as all were leaky.
Two of them were employed for the fast
and slow AGC time constants, and they
were preventing the AGC from being
very effective.

When bringing up any receiver, it is a
good idea to put a VTVM on the AGC
buss while doing a bit of listening. If the
AGC voltage barely makes it to a couple
of volts negative, and very strong signals
cause distortion, it is a strong indication
of a problem in the AGC circuit. You
should check or replace the AGC time
constant capacitors ifyou have any cause
for concern about the AGC action.

AGC action can also be affected by
gassy tubes, which can pull the AGC
buss in a positive direction, reducing its
ability to prevent overload. The good
news is that you can easily check for this
without needing a tube tester. The grid
circuit of each tube on a typical AGC
buss is fed by an isolating resistor in the
range of 100 k to 1 Megohm. With power
on and the antenna disconnected, use
your VTVM to check the voltage at both
ends of each isolating resistor. Both ends
24 Electric Radio #191

of the resistor will be atthe same voltage
if there is no leakage through the tube.
Gassy tubes will draw a little current
through the resistor so that the end to
ward the tube is less negative than the
buss end. Anything more than a barely
noticeable difference means that the tube
should be replaced.

With these items fixed, my receiver
was behaving properly on AM, but still
seemed to overload on SSB.I'll cover the
reasons for the SSBproblem and its solu
tion in the modifications section.

As noted in the Eham evaluations, the
receiver sensitivity was not very spec
tacular from 20 meters on up. I think that
the design of the preselector, and the
way it has been aligned (or misaligned),
contributes strongly to this. Basically,
the preselector covers two ranges: 3.5 to
7.6 MHz and 14 to 29.7 MHz. You have
to be very careful to get the tracking
right, and you may have to compromise
the adjustment at one end of the range in
order to perk up the performance at the
other end. Take your time in aligning the
preselector and you'll get the best per
formance out of it.

Another item requiring care is the
alignment of the 3.5 to 4.1 MHz pass
band filter at the output of the first mixer.
The manual says to just peak it up at 3.5
MHz, but it works much better if you
peak it up on 3.750 MHz, since this
produces a much more even gain distri
bution across the tuning range.

The main dial calibrations on my re
ceiver refused to converge until I re
versed the directions given in the manual
and aligned the coil (L04) at the upper
end of the range and the trimmer capaci
tor (Tel) at the lower end.

Another problem in my radio was a
broken and stuck tuning slug in one of
the IF transformers. Rather than take the
chance of destroying the transformer by
attempting to force the slug free, I found
an easier workaround. I clipped out the
internal 150 pf capacitor that was used to
resonate the winding with the broken
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slug. I then put an external 130 pf capaci
tor in parallel with a 7-47 pf ceramic
mini-trimmer across terminals of the
damaged section. That way I could use
the trimmer to peak up the section with
the stationary slug, and it worked beau
tifully.

With that work out of the way, the
receiver was now working much like the
original reviews had described.

Modifications
The modifications described here will

improve both the AM and SSE reception
of the receiver. I'll going to cover the AM
changes last, because of the way they
integrate with the SSE changes.

The HA-350 has a typical AM AGC
design. While this is fine for AM, it causes
overload of the product detector on stron
ger sideband signals because SSE has a
much higher peak-to-average ratio than
an AM signal. What is needed for SSE is
usually called a "fast-attack, slow-re
lease AGC".

The easy band-aid for this receiver
(and many other similar receivers as well)
is to switch in a diode across the series
resistor of the AGC RC filter when SSE
reception is desired. The diode provides
a low resistance charge path for the AGC
capacitor, causing it to quickly charge up
to the peak of the SSE signal, rather than
to the average. It is a "poor man's" fast
attack, slow-decay solution.

The diode needs to be connected on
SSEbut not on AM, and we would prefer
not to have to add a new switch to ruin
the cosmetics of our radio. The approach
I've used before on several other receiv
ers is to use a relay to do the diode
switching. Then I locate an existing set of
switch contacts in the receiver that can
be "appropriated" to control the relay.

For example, in the HA-350 there is a
nice pair of contacts on the "Function
Switch" that switch in the slow AGC
time constant capacitor when the switch
is set to the SSE mode. If we instead use
those contacts to switch power to our
relay, we can use one set of contacts on

Electric Radio #191

the relay to automatically switch in the
new diode for SSE reception and use
another set of the relay's contacts to
replace the original switching in of the
slow AGC capacitor. That way we can
seamlessly incorporate our new function
into the receiver without adding a new
switch.

For minimum physical impact on the
receiver, I use very small 6 or 12-VDC
relays that are available at Radio Shack
and other suppliers. They are about the
size of 2 cubes of sugar placed side by
side. You can mount them "dead bug
style" (legs up) under the chassis with
double-backed tape or a few of dabs of
hot glue. That way some future custo
dian of the receiver can easily remove
them if he desires to. Photo 2 shows two
such relays mounted near the mechani
cal filter in the HA-350. The relays draw
so little current that you can just rectify
the 6.3-VAC filament voltage to provide
about 8 VDC to power the relays. I find
that even the little 12-volt relays will
usually pull in on just 8 volts.

The schematic for these modifications
is shown on the left hand side of Figure
2. You will notice that I've also changed
the original fast and slow AGC capacitor
values to .01]1f,and .1]1f. There is also a
new 56k-resistor in series with the slow
AGC capacitor. It is there to allow the
AGC detector to quickly increase the
AGC voltage on strong signals, prevent
ing an annoying pop on the first syllable
of a strong SSE signal.

The last thing we need to work on is
the product detector. In my radio it was
getting too much signal drive from the IF
and too little injection from the EFO,
causing additional overload and distor
tion on stronger signals. I increased the
EFO injection at the cathode of the prod
uct detector from .5volts P'P to 2 volts P:
P by paralleling a 220 pf capacitor across
the existing 50-pf coupling capacitor. The
drive coming from the IF stage was re
duced by replacing the 30-pf coupling
capacitor to the product detector grid
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Photo 2: In the highlight area the mounting method for the second DPDT relay
is shown. Just below the highlight is the first relay.

with a 1 or 2 pf "gimmick". The "gim
mick" is just a couple of short lengths of
insulated solid wire twisted together for
about a inch to make a homemade low
value capacitor. With these simple
changes the SSB detection quality is fi
nally as good as it ought to be.

OK, finally we are ready for the AM
modifications. As I said earlier, you re
ally can get by with the original single IF
bandwidth solution, but if it annoys you,
all you need to do is add another small
relay to make it automatically switch
from the 2.1 kc filter on SSBto a roughly
9-kc bandwidth on AM. That is the pur
pose of the upper relay in Photo 2. Basi
cally, you just use a second DPDT relay
to switch the mechanical filter in for SSE
and out for AM. The right hand side of
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Figure 2 shows the circuit. Be careful
with lead layout when wiring up this
relay, so as to ensure the shortest con
nections and minimal capacitive cou
pling from the input to the output of the
mechanical filter. You will notice that
the receiver gain is now much higher on
AM with this change, and that is due to
getting the insertion loss of the mechani
cal filter out of the circuit. Excessive loss
in that filter could also be the reason
some HA-350s are described as "deaf".

I couldn't resist the notion of being
able to selectboth wide and narrow band
widths on AM, for those situations where
QRM demands more selectivity. That is
the reason for the added switch, as shown
in Figure 2. I used an existing hole on
the rear apron of the receiver to mount a
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Figure 2: Schematic diagram showing the SSE and AM modifications to the HA
350 receiver.

miniature SPDT switch. That hole origi
nally allowed access to the 14 MHz trap,
but once that trap is adjusted the hole is
free for our use. In one position of the
switch the receiver automatically changes
to the appropriate bandwidth when
changing between SSB and AM modes.
In the other position the receiver sclec
tivityis always fixed atthe narrow width.

That completes the modifications to

the Lafayette HA-350. With these
changes and proper attention to thor
ough troubleshooting and alignment, I
have found it to be a very nice little
receiver to use. Also note that the SSB
AGC enhancement described above can
be used to improve the SSBreceive capa
bility of many other vintage receivers as
well. I've used it successfully on my NC
300, SP-600, and Heath Comanche.
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The KD0ZS Equipment Notebook
The Essential National NC-183D, Part 1

By Chuck Felton, KD0ZS
PO Box 187
Wheatland, WY 82201
Photography by Greg DePrez

The National N C-183D receiver is a
perennial favorite with Hams and SWLs
alike. Produced in rather large numbers
from 1953 to 1958, it would cost $5,000
in today's money if adjusted for 1954
d oll ars. Hi gh-quality parts were used
throughout, and seve ral changes can be
made to the NC-183D to turn it into an
outstanding HF performer. When you
h ave completed the work I describe in
this article, th e NC-183D will have out-

standing large signal handling capability
and high sensitivity. For example, I can
comfortably listen to 1360 kc, a station
w ith a w eak signal of only few microvolts
at m y location, and not be bothered by a
1 kW broadcaster on 1340 kc that is
located just 2 blocks away ! Sensitivity
will be outstanding as well. At 29 Mc I
measured the sensitivity as:
CW, 2 xtal position: -142 dBm (.OlllV)
AM, 4 kc BW: -137 dBm (.03 llV)

At 11 Mc, the large signal handling is
the be st I have measured for any receiver
so far. With a +12 dBmsignalmodulated
90%, there is no noticeable audio distor
tion. +12 dBm is almost 2.5 volt s peak
to- eak at the antenna terminals!

The National NC-183D is a widely known HF receiver that may still be obtained
for a reasonable cost. Spending a little time improving its electronics will result
in a receiver that outperforms most modern designs.
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Transformer Powered Equipmen t

safety ground to the chassis. Replace the
bias supply filter capacitor, C-65, w ith a
new 100-pF, 75-volt unit to ge t AC ripple
off of the bias line and greatly reduce
hum. Check the power supply filter ca
pacitors (C-64 A and B)and replace them
if they have high leakage.

This receiver runs very hot and has a
tendency to drift quite a bit because of
poor cabinet ventilation. A simple fix is
to leave the bottom cover off and prop up
the top so it stays open about I inch.

The rest of the electronics work will be
completed stage-by-stage following the
text and the drawings. Be sure to do cu
ment you r changes so that the ne xt gu y
down the line knows what's been done.

RF Stages
The first thing to do in the second RF

stage is add a 220-ohm resistor from pin
7 of V2 to ground, see Figure 2. Do not
bypass the resistor. This change will im
prove gain distribution and will increase
the large signal handling capability of

the front end. At the junc
tion of R-9 (lOOk) and R-8
(470kL add a .047p.F capaci
tor to ground and a 470k re
sistor in series with the AGC
line. The se changes form an
AGC attack-time divider. Re
mo ve R-68 at L-14.

The 80-meter, band-D an
tenna coil only resona tes
with the an tenna trimmer
control at , or near, minimum
capacity. This is cau sed by
excess " C" to ground in th e
original design layout, and
the coils are overcoupled.
There is no gain in the coils
because of th is. The primary
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First Steps
If you are just starting

the restoration of a '183D,
the first thing to do is clean
the entire radio. Check all
the tubes, and replace any
that are questionable with
a tube that is as good as a
ne w one where appropri
ate. Clean and lube all the
pots, switches, variable capacitors, and
the dial mechanism.Clean the tube sock
ets.

If you don't want to completely dis
mantle the dials, a paper towel wetted
with Windex® and stiffened with card
stock can be shoved down between the
dial and the dial glass. Rotate the dial
mechanism to clean and polish the dial
and inner portion of the glass. In one
rec eiver I worked on , intermittant dial
operation w as caused by a wire fragment
that w as stuck in the dial pinch roller.

Electrical Work
In Figure 1 below, replace C-62 and

C-63 with .01-p.F, 600-volt or greater
Mylar capacitors because they are across
the 120-volt line. Replace the power cord
with a 3-wire polarized plug and cord as
shown in the safety diagram. Wire the
120-volt hot side to FI, the 2-amp line
fuse. Wire the white neutral conductor to
terminal 7 of TI, and attach the green



leads run up inside right against the
secondary winding. To fix this situation,
remove Band D coil, and remove the
primary leads from the top of the coil
form and also remove about liz of the
total turns from the primary winding.
Referring to Figure 4, page 31, solder a
new terminal strip to the secondary
ground lug at the bottom of the coil form,
next to the chassis. Run the primary leads

Secondary

Primary

(Ant.)

Secondary Gnd.

to this new terminal strip, rather than up
through the coil form. Now the 80 and
160 meter bands will peak up sharply
about in the middle. Also, glue a piece
from a ferrite slug from your junk box
inside the coil form near the hot end of
the secondary winding as shown in the
drawing. This provides more initial in
ductance which helps you during final
alignment for a compromise in coil track-

Jtt'" Ferrite Slug

Rerouted

Primary Leads
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ing . These changes also provide more
sensitivity in the RF stage on those two
bands.

For higher gain on Band "B/' place a
15-pf, silver mica capacitor across L-12
as shown in Figure 2. A more ambitious
change in L-12 is to rewind it for 27 to 30
jrH. This will increase the sensitivity on
band Bby about 10 dB. Increasing gain in
the coils is a good way to increase the
receiver's sensitivity because only the
gain goes up, and not tube noise. The
total signal-to-noise ratio is significantly
higher, but newer-production NC-183Ds
may not need this.

1St Mixer Stage
There is a big mess in the wiring on the

side panel, and you need to completely
rewire the B+ distribution to the IF strip
to avoid IF instabiltiy, stray coupling of

signals around the IF stages, and BFO
feedthrough. Go to a single-point
grounding scheme, and be sure eachstage
is properly isolated from the B+ line.
Install high-quality, .1-pF, 600-volt Mylar
bypass capacitors at the appropriate tube
sockets wherever possible with short
leads, directly to ground. Make sure the
blue IF plate leads don't stray over adja
cent IF transformer cans in the IF strip or
the IF strip will regenerate.

Note the changes around V3, the 6BE6
1st mixer, shown in Figure 4. To improve
stability, R12 is changed to 47k, and the
the screen voltage is isolated with a new
2.7k resistor. Note also the new B+ wir
ing to S-10. The existing 10k resistor,
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R70, is removed. The screen bypass ca
pacitor, C22, is removed and a new by
pass capacitor, .LuP at600 volts, is added
directly at the screen terminal, pin 6.

Second Converter, V-4
See Figure 5. The conversion from the

high first IF (1720 kc) to the low second
IF (455 kc) needs higher screen voltage at
V-4 for improved signal handling and
gain, so R-26 is changed to 2.7k. Change
C-53 to .1 u F (a better screen bypass),
and change to a higher value grid-leak
resistor, lOOkat R-28 to improve oscilla
tor efficiency. Finally, add a new 100
ohm resistor between the V-4 cathode
and the coil tap in T-6. The 100-ohm
resistor absorbs harmonic energy reach
ing the front end.

[Next month, part 2...Ed.] ER

lOOJ\-
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The Simple Novice Station

By Breckinridge S. Smith, K4CHE
104 Brookfield Drive
Dover, DE 19901

Acquiring a novice license in 1955 was
a relatively simple manner. You were
administered the code and a written test
by a General or higher class amateur.
However, acquiring a station to operate
in 1950s was a complex matter. Ask my
wife-she was dating me at the time. The
League attacked this problem (the equip
ment problem, not my dating problem)
by their publication of "How to become
a Radio Amateur" which contained"com
plete constructional details of simple and
inexpensive amateur stations." The early
issues had no index and forced the reader
to thumb through the pages to find out
how to acquire a license and contained a

The ARRL's 1956 edition of "How to
Become a Radio Amateur was inspir
ing for many future operators.
32 Electric Radio #191

quick review of the amateur bands and
theory.

On the first page of the 1956 edition
was a paragraph titled"Adventure!" The
Adventure paragraph described "Each
night's operation as a new advent into
space." The "How To" publication was
one of ARRL's greatest creations, and for
four-bits it was a bargain to purchase
and was cheaper than the three bucks for
a Handbook and much easier for a young
teenager to digest.

You have to remember that in 1955,
time was of the essence because the li
cense clock was running the day the
license was issued and the one-year li
cense term had started. You could not
renew the Novice license; itwas upgrade
or out. In addition, a frustrating part of
the license process was that Novices of
ten received their licenses 6 to 8 weeks
after the issue date.

A lot of us spent hours studying the
pages of this manual and either built
some of the equipment or used the simple
construction techniques to build other
similar pieces.

I stumbled across the 1956 issue of the
primer at a East Coast Hamfest, I remem
ber standing there at the seller's table
scrutinizing the picture on the front of
the manual, the picture of the amateur
operator sitting at the table with the key
in his right hand, and the home brew
wooden-chassis transmitter and single
tube regen receiver in the background.
For a while, I drifted back to a simpler
and exciting time-amateur radio was a
big deal then. I looked at the picture.
QSLs were on the wall, and the station
was neat, tidy, and simple. Even now,
just looking at the picture to me still
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The reconstructed 1956 Novice sta
tion at K4CHE.

suggests adventure. I purchased the
manual and took it home to digest. It sat
there on the workbench trying to tell me
what to do. I then decided to model the
complete station that was on the cover.

Modeling the station
The decision was made to model the

complete station in order to present a full
and complete vintage station appear
ance. I decided to construct my Novice
station in the corner of the shack next to
a window so that the receiver and trans
mitter wires could easily be fed through
a window to the outside. The "Novice
Station" uses two antennas, one for the
transmitter and one for the receiver. A
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simple regenerative
receiver of this type
does not like having
the antenna switched
back and forth.
Regens are sensitive
and they don't even
like for the wind to
move the antenna,
anyway that is the
reason for two an ten
nas.

Hyou lookcarefully
at my station you will
notice that a lot of
the QSLs are the
same as the original
photograph. I ac
quired several call
books and researched
the addresses, trun
dling back into his
tory and decided to
try and dupe some of
the designs of the
cards. During the
QSL research, it was
interesting to note
how many times
W1AW changed their
layout over the years.
The old QSLs were

better and were handwritten personal
communications between two operators
exchanging station and personal infor
mation, confirming not only their oper
ating skills but in many cases confirming
their skills in equipment construction.
This was a much better method than the
impersonal computer-generated cards of
today that mention only rice boxes. The
RCC certificate and ARRL membership
certificates are mine.

The batteries were fabricated by cover
ing the D cells with a Burgess cover to
give them that familiar red and white
stripe appearance. The B battery is a
band aid box turned upside down thatis
covered with a Burgess cover and is stuffed
with 9-volt batteries in series. Binding
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RFCI

Key

Fig- 14 _. Schematic diagram of the wiring of the
little transmitter.

posts were added for the connections.
The McElroy hand key was restored by
Ed Bitter (NS3E) and is, as far as I can
tell, the same type of ke y that was used in
the original station as pictured on the
cover of the manual.

Transmitter Construction
The original construction and design

was by Don Mix, WITS. A discussion of
Don and his league activities was made
by Lew McCoy in the April 1997 Electric

Top view of my completed 6V6 trans
mitter, described in the text.
34 Electric Radio #191

Radio #96, with references at the end.
Don used 1- % X IA X 9% strips of wood
for the construction of the top portion of
the chassis. The ends were 4lh X 2lh X %.
The % stock wooden stock was also used
in the power supply. Wood stock that
fitted the thickness and width was avail
able at my local home supply store as
well as the wooden dowels to hold the
plate and antenna coils. The 8-pin octal
tube socket was originally wired so that
the crystal could be plugged into two
different positions . I wired this socket so
that the crystal could be plugged into any
position, and I now have 8 possible com
binations. Well , I had to change some
thing, and wiring the octal socket tha t
way is still a neat trick today if you do not
have a crystal socket handy. I first saw a
socket wired this way was in "Hints and
Kinks," see the references .

A problem with the overall transmitter
construction is that Mr. Mix used unused
pins on the tube sockets for tie points
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6·32 bolts
for plate coil
L2 .

The drawing above shows the transmitter wiring, and was called a "hookup"
diagram years ago. Below is a closeup of the coil winding method.

and did not offer a real detailed parts popular in the Popular Electronics maga-
layout, whi ch was confusing to the Nov- zine articles and the Heathkit manuals .
ice builder. I would consider using the So, I have made up my vers ion of a
unused pins an advanced technique for pictorial diagram of the parts layout for
the experienced builder .There really was the simple transmitter and the schematic
no detailed diagram pictorial of the parts is furnished courtesy of the ARRL. Thanks
la yout, a process which really became to Gary (WD4NKA) for the us e of some
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of his "Tube Pad" components used in
the pictorial.

The hardest part in the construction
was acquiring the wax-covered, red and
white solid bell wire, which was used for
the coils, but I finally located a small
amount. The coils were then fashioned
in the same manner as described in the
manual using nails arranged in a 2-inch
diameter circle and weaving the coils
back and forth between the nails. Lacing
was used to keep the coils together. I
abandoned the use of pin 1 of the 6V6
octal socket for the tie point for the B
minus and used a solder lug. However, I
did use pin 6 of the 6V6 socket as a tie
point for L1, Cl, and the keying lead.

Fahnestock clips were used for the key
and antenna leads and an octal plug was
made out of an 8-pin tube base. There
was much consternation when it came
time to choose a donor tube for the octal
plug. See Figure 14, page 34 [QST Fig
ure 14]. Note: Schematics of the station
are from the original manual "How To
Become a Radio Amateur," 1956, by
ARRL, and "Figure 14" is from this book.
See the references at the end of this
article.

GREEN

Figure 1: Filament bulb with a two
turn loop, used for testing.

sured 4 X 11;2 X %. An 8-pin octal socket
was used for the power connector. The
writer explained some power supply
theory as you read the article and in
cluded the usual precautions ondischarg
ing "the filter condensers by closing the
key for a second or two." However, ifyou
did not wire up the transmitter properly,
which was a distinct possibility for the
new Novice builder, a hazard existed
with this procedure of using a key to
discharge the filters. You also have to

SLACK
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,..,--....-----04 socket
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Fig. 17 - Circuit diagram of the power supply.

Power Supply
The 5Y3 power supply was also con

structed using the famous wood slat tech
nique to form the top of the chassis using
10 X 11;2 X % wood stock. The ends were
made out of the same stock and mea-
36 Electric Radio #191

consider that with the transmitter de
sign, when changing the plate coil, you
have to remove it from the two exposed
bolts on top of the chassis. R1, the bleeder,
was a power resistor and was 25,000
ohms so this provided some measure of
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Above, a top view of the 5Y3G power supply and its wooden chassis, and below
is a peek underneath the chassis that shows the "works."

protection. There was no fuse included
in the original construction and I added
one.

The transmitter testing paragraphs in
cluded some old tricks that are worth
repeating. First it was suggested that a

small IO-watt bulb be connected to the
antenna output clips and then tune for
maximum output. This was described as
a "dummy load." What they didn't tell
you was that you could reach across half
of Lexington, Kentucky with that light



Fiu. 9 - A schematic diagram of the wiring of the
simple regenerative receiver.

bulb load and do some bootleg practice
QSO's while waiting for the license that
took six to 8 weeks to arrive! It was also
mentioned to just touch a neon bulb to
the bolt of the plate end of L-3 for signs
of oscillation and output. Look carefully
at the original picture and you will see
the neon bulb and, of course, there is one
in the model.

The wooden dowels that support the
coils allow easy movement of the an
tenna coil for best coupling. But the best
tip of all was the suggestion of inserting
a flashlight bulb in series with the an
tenna lead and tuning for maximum glow,
this of course assisted the operator in
tuning for maximum current, an excel
lent suggestion for today's operators who
spend endless hour adjusting tuners and
SWR bridges in search of the sacred 1:1
SWRreading. Some tricks that they didn't
mention were the use of a carbon pencil
to draw an arc and the use of a bulb with
a two-turn loop for coupling to the final
coil for testing. See Figure I, page 36. All
of these "tricks" need to be used with
caution and should not be used higher
powered transmitters. No mention of the
possibility receiving RF burns was made

FILAMENT
8ATTERIES

in the article; it left that new and inter
esting experience unexplained.

Receiver construction
Whether or not Don Mix designed the

receiver is not known, perhaps the whole
lab team worked on it. Looking at the
ARRL QST articles index, it appears that
Mix was more of a transmitter man, but
he did publish a couple of receiver ar
ticles including a battery receiver in 1940
using a 1T4 and lS4 combination. How
ever, the single-tube receiver design in
this manual using a 3S4 had no audio
amplification. Only the very strong sig
nals could be heard. My rough test with
aut trying to exactly match the output of
the signal generator indicated that the
very minimum detectable signal by my
ear was around 20 microvolts using a pair
of 2000 ohm headphones and the room
had to be very quiet. So, the question is,
did that operator in the picture actually
have a QSO with those W7's and W6's
that have their QSLs on the wall? But, I
guess if that young novice could hear a
station, then his 4 watts could be heard
by the other station.

When constructing the receiver, leave
the coil windings slightly loose on the l

inch diameter coil
form. This will allow
you to make minute
adjustments on the
coupling. I tried a lot
of combinations and
could never get a
single coil to cover
both 80 and 40 meters,
so I constructed two
coils.

The additional ofa
band-spread cap is a
must, and allows a
nice coverage of the
bands. On 40, I
wound up with 45 dial
di visions on the N a-
tional BMdial to cover
the entire band. The
"gimmick" cap on the
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Above: The front view of the 354 receiver with its vintage National BM main
tuning dial and the bandspread tuning adjustment on the left side of the panel.

Below: A look behind the panel shows the coil and tube locations, and also the
leads that connect to the antenna, power supply, and headphones.
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Above: A closeup photo of of the 354.
Below: Underneath the receiver chas
sis.
antenna line can be adjusted for best
response and should take a couple of
turns.Besure and have a "common chas
sis point" designated on the receiver.
The receiver chassis photo shows the
detail of mounting the coil socket and
above chassis components. Under the
chassis is fairly simple and direct point
to-point wiring is used.

Overall, modeling and duplicating the
station was an enjoyable experience, it
was pleasant drifting back a few years.

Some unanswered questions are: Who
was the operator, as no one seems to
know? Did the station really exist, or was
it just thrown together for the photo?
Since there were no Novice QSL cards
present on the wall it must be assumed
that the photo was taken either before
the Novice license, or the home brew
equipment was not operated as a no vice
station at all.
References:
1. "How To Become A Radio Amateur",
ARRL, 1956, Pgs. 13-24.
2. "Lookin g Back", Lew McCoy, WlICP,
Electric Radio #96, April 1997, pg. 2.
3. "Crystal Socket Hint" . "Hints and
Kinks", Joseph Unterkofler, WN3WZX,
QST, June 1954, pg. 42.
4. "Tube Pad 5.0", Gary Johanson,
WD4NKA,http://www.qsLnet/wd4nka/
form.html
5. "Compact Battery Receiver for Station
or Portable Use". Don Mix, W1TS, QST,
Feb. 1940, Pg 18.
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A Classic Transmitter-Controlled Computer

for this application and has no other
functions. It does not include Solitaire,
will not do word processing nor connect
to the Internet. This design approach
was taken to assure that whenever the
Ham wants to use the rig, there would be
no competition from a harmonic want
ing to do homework or the XYLwanting
to play games or look up sewing infor
mation.

The primary computer functions are
discussed below. Because the computer
implementation is so straight forward,
no specific technical details are provided
here - they are left as an exercise for the
reader.

Controlling and indicating primary
power. The most straightforward of tech
niques is to control the power to the
computer through the transmitter power
switch. This is contrary to the modern
conventional wisdom seen in many com
puter-controlled rigs today in which the
transmitter cannot be turned on unless
the computer is on. Due to the authors '
transmitter-to-computer design philoso
phy, the computer cannot be turned on
unless the transmitter is turned on.
Assisting in Tuning the Transmitter to

Maximize Output.
Since the transmitter is not shielded, nor
is the computer, proper componentplace
ment allows development of a distinctive
pattern on the computer screen that is a
direct function of the output of the RF
energy from the transmitter. Extensive
research by the authors into reverse en 
gineering of RFI control techniques pro
vided guidance on making this a reliable
indicator. To facilitate implementation
of this feature and to maximize integra
tion, the transmitter was built into the
top of the computer case. Mounting the
tubes on top of the case allows the opera
tor to enjo y the glow of the filaments and
facilitates tube replacement if tha t would
ever be necessary.
Monitoring Transmitter Parameters
There are a number of critical elements

By Towers, J. H.
and
Duncan, J. M.

Introduction
Classic rig enthusiasts are frequently

looked upon as being out of step with
technology and not following the spirit
of amateur radio by advancing the art.
The authors have addressed these issues
by developing a transmitter that repre
sents the finest classic rig heritage while
balancing it with modern computer tech
nology. However, since the authors ap
proached this from the perspective of a
classic rig, not a computer, the transmit
ter embodies several unusual character
istics. So the elegance of this integration
approach can be more easily appreci
ated, a simple single band crystal con
trolled oscillator and straight through
amplifier (MOPA) form the heart of the
transmitter. The rig is shown in Figure 1,
ClassicTransmitter Controlled Computer
(CTCC)
Technical Information Transmitter
The transmitter is based on the tried

and true MOPA configuration us ing a
crystal-controlled 6V6 oscillator driving
a 6L6 amplifier. It is patterned after the
well-known "Longfeller" transmitter first
presented by David Middelton, W20EN
in the July 1946 issue of QST. Since this
article concerns the integration of a com
puter with this classic transmitter, the
reader may review the details of the trans
mitter in Middelton's article.

Computer
The computer selection was made con

sidering both the desire to use the latest
technology and recognizing that the role
of the computer was to support the trans
mitter, not the opposite as is seen in
many modern day rigs. The overall re
quirement for the computer is simplicity
of operation - the computer should not
get in the way basic operations such as
keying the oscillator or dipping the final.

The computer is specifically designed
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that must be operating properly for the
transmitter to function so the computer
is used in monitoring these. The first is
the filaments of the tubes. A small infra
red sensor is located near each of the
tubes so the filaments can be viewed. (A
thermocouple is used on the 6L6 since
the filament is not visible through the
metal tube.) The output of these sensors
is then converted to binary data for the
computer and processed through appro
priate software to determine if the fila
ments are on and, if so, generates an icon
on the computer screen resembling a
tube with the filaments lit. Notice how
this design is consistent with the au
thors' philosophy of not letting the com
puter interfere with the operation of the
transmitter. Another parameter moni
tored is the 6L6 plate current. An appro
priated shuntis placed in the B+line and
an a-to-d converter is used to convert the
voltage drop across the shunt, which is
proportional to the current, into a digital
word which software in the computer
42 Electric Radio #191

will translate into the number
of milliamperes flowing
through the shunt. This will
be displayed on the computer
screen in a graphic resembling
a moving vane meter.

Redundancy
The reliability of computer

controlled equipment has al
ways been a concern. Recall
that on some US space ve
hicles the computers are qua
druple redundant - four com
puters just to be sure one
works! Classic transmitters
however have a greater sense
of reliability about them. The
only time one sees redundancy
in a classic transmitter is when
two tubes are in parallel and
that is really to just increase
the output. This sense of con
fidence is understandable
given the mature and proven
nature of the classic rig tech
nology and the age of the com
ponents in the average ham's
junk box. As an example, re
call the computer display of

the plate current on a graphic resembling
a meter. The transmitter design includes
an external meter measuring the plate
current. In this way, if the computer is
not functioning due to a virus, you can
still tune the rig using the meter. There is
a possibility of failure in the somewhat
complex method used by the computer
to provide an indication that the fila
ments of the tubes are heated. Locating
the tubes on top of the computer case so
the Ham can just look at them or, in the
case of the metal tube, touch it to see if it
is hot compensates this for. Also, recall
that the computer display is used as an
ou tput tuning aid using the reverse engi
neered RFI techniques. To allow for the
possibility of computer failure, an NE-51
neon bulb is located near the antenna
terminal on the transmitter to facilitate
tuning.

Conclusion
The authors' undertook this challeng

ing project to demonstrate that even the
most dyed-in-the-wool classic rig en
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thusiast could embrace modern technol
ogy and successfully integrate it with
vintage technology. The design approach
assures that the computer does not inter
fere with the operation of the rig thus
overcoming a major difficulty many op
erators experience with modern day rigs.

We enjoyed this project and look forward
to hearing from anyone that attempts to
follow in our footsteps and develop their
own classic transmitter controlled com
puter. All feedback will be accumulated
and published next April 1st.

ER ©

The Restoration Corner

Tips from the Workbench
By Bruce Vaughan, NR5Q
504 Maple Drive
Springdale, AR 72764

Some sage once said that the most
unexpected event in a man's life is old
age. I suppose I too was caught by sur
prise. During the past year I notice that
radios that once took me two weeks to
build now seem to take forever. Sud
denly I realize that the radio building
part of my life is drawing to a close. I am
currently working on a radio I call my
'Swansong' receiver. This is my last large
project. I intend to stop building entirely
la ter this year.

As I pondered this decision I got to
thinking that perhaps some things I have
learned during my 70plus years of build
ing and repairing radios might be of
value to the younger generation of build
ers and/ or radio collectors.

Tuning capacitors: Several years ago I
built a receiver which almost drove me
nuts. It worked, and worked well, but it
was intermittent. A jolt to the table, a
gentle tap to the front panel, almost
anything might produce a burst of static,
and then silence. Cold solder joints can
happen, but they have not been a prob
lem with me for years-yet this is exactly
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what the radio seemed to have.
I'll skip the chase as it lasted three

days, and get right to the point. I was
using a beautiful NOS, brass plate, SLF,
(straight line frequency) tuning capaci
tor, circa 1925. There was corrosion be
tween the stator plates, and the 'all
thread' 8/32 brass rod that was used to
mount the stator plates. The cap looked
OK, and tested OK, but occasionally this
corrosion resulted in a high resistance
connection. Disassembly followed by a
thorough cleaning and reassembly cured
the problem. Lesson learned-just be
cause a part looks good, and tests good,
is no guarantee the part is good.

Years ago when I worked on the ser
vice bench at least 9hours a day I thought
I was a reasonably competent radio re
pairman. As such, my income was in
direct proportion to my speed in locating
problems, and completing the necessary
repairs. It really hurt when a simple radio
took a lot more time to repair than you
could charge the customer for. This was
in the golden years of the'All American
Five" type radio-12SA7, 12SK7, 12SQ7,
50L6, and 35Z5. I remember getting one
on the bench that literally ate up most of
a day. The IF tuned up beautifully. That
eliminated everything but the front end.
The trouble had to be in the 12SA7 cir-
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cuit. It can't take long to test everything
there, yet I could not get the set to oper
ate. Finally I aimed a strong light at the
variable cap and saw ONE DROP of
something between the plates. It looked
like oil but I seriously doubt that oil is a
good enough conductor to kill the sig
nal. Whatever it was, it kept the set from
operating. I tore off a small piece of paper
towel and slipped it between the plates
to absorb the oily-appearing substance.
Operation was restored.

And of all things that will run you up
the wall is small dust-like particles of
metal between the rotor and stator plates.
I have no idea where they come from, but
they are not all that rare. Maybe they are
a leftover from the factory where the set
was built. My custom years ago was to
take the set outside and pour a liberal
dash of carbon tetrachloride through the
capacitorplates. Thatwas before we knew
carbon-tetwas pure death to use. Ibought
it by the gallon at the corner drugstore
$3.50 per gallon.

I found the best way to clean such a
capacitor was to vaporize the dust-like
metallic particles. Disconnect the capaci
tor from the circuit, and apply voltage
across the capacitor and apply voltage
12 volts DC usually did the job . On espe
cially bad cases I have resorted to higher
voltages. Of course, this was when dol
lars were not easy come by, and most
service shops did not have the luxury of
a good air compressor.

Pilot light replacement: Today Ibought
two #47 pilot bulbs at Radio Shack for
$1.59. With our 9% sales tax, that adds
up to almost 90 cents per bulb . When I
closed my shop I was paying 78 cents for
a box of one dozen. At that price, we
could afford to be unconcerned about
dial bulb cost. Today it is different. Fre
quent bulb replacement can become
costly as well as an inconvenience. For
years it has been standard routine in my
shop to solder a 10-to-IS ohm resistor in
the 6-volt supply to dial bulbs. Doing so
greatly prolongs the life of a bulb. Bulbs,
when run at reduced voltage, seem to
almost never need replacing, and they
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still are bright enough for most uses.
OK, here is where our long suffering

Editor gets mail-especially from seri
ous-type collectors. When replacing fixed
capacitors or resistors in a circuit, they
are often tied to a tube connection lug, or
other common soldering point. Years ago
we were all taught to first make a good
mechanical connection-then apply sol
der. Fifty years of printed circuits have
proven the fallacy of this nonsense. In
the 'good old days' the boys at National,
Hallicrafters, Hammarlund, and many
other manufacturers not only made a
good mechanical connection-they took
pride in mechanical connections so se
cure that they refuse to yield to any nor
mal amount of persuasion. Very often,
when trying to unsolder a component,
you will do damage to other parts-some
of which may be difficult to replace .
Therefore, my method is to clip the leads
of the part to be removed, leaving at least
1,4 inch of lead remaining to the 'good
mechanical connection' point. Take a
length of #20 or #22 solid, tinned wire
and wrap about a dozen turns or more
around a slightly larger piece of wire
than the lead on the component to be
installed. Clip off liz inch of this coiled
wire-it looks like a small spring. When
your replacement leads have been
trimmed to proper length slip this spring
over the ends of the two wires to be
joined. It takes solder beautifully and
don't look at all bad. Bestof all , you have
not damaged a tube socket, control lug,
or whatever else was used as a tie point
and you have a very solid connection.
You canbuy tinned connection sleeves at
Radio Shack but all I have found are far
too large.

A few years ago I discovered JBWeld®.
How I wish someone had told me about
it long ago. I suppose it is common epoxy
cement, but you cannot believe how well
it works. The uses on the workbench are
unlimited. It seems I discover a new use
for it weekly. JB Weld® comes in a two
tube package and costs about $3.00 at
auto supply stores, home supply stores,
discount stor es, even large supermar-
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may, I finally got a handle on the prob
lem. I simply take m y file and knock off
a little of the tube socket lip thus allow
ing another 1/32" of room for the clip.
They hold tightly enough, take seconds
to install, and you don't end up with a
bunch of scratches in your pretty alumi
num chassis .

National ACN dials are getting old
they have not been made for years. The
paper scales are quite often dirty, yellow,
and/ or ragged. When you get one in fai r
to good condition, take it to your local
copy shop and have a dozen or so copies
made on white heavyweight stock. They
can increase contrast and drop out a lot
of the damage that shows up on the
origina1.

Old radio dials with 0-100 markings
are often available at Hamfests or on
eBay. 99% of the time they are missing
the little panel mount marker that goes
above the dial. Take a 6/32 or 8/32 by1h"
slotted head screw; spray the head with
black paint. When dry, rub white tooth
paste into the slot and let dry.The results
are very professional appearing.

I am sure you have encountered a need
to drill another hole in a chassis when a
project is well underway. There are sure
to be metal chips on the chassis under
side when any hole drilling or filing is
necessary. One easy way to remove such
metallic particles is to pick them up with
masking tape. Tear off a short section of
tape and press the sticky side to the area
and it will pick up the small metal par
ticles.

One last thought. There is a lot of test
equipment on the market, most of it
usefu1. However, the very best aid in
repairing or building a radio is past expe
rience . If it is something you only do
occasionally do not expect a miracle, and
do not become discouraged. I never start
building a radio with any negative
thoughts. I know the thing will work
when finished-only two questions re
ma in . When will it w ork, and how well
will it work?

kets . To use, squeeze out equal amounts
from each tube, mix thoroughly, apply to
almost any clean object, and press it
against a clean surface and forget it for 24
hours. When it is fully set up it makes a
permanent bond. I use it quite often to
mount surface mount fuse holders in
older radios. I dislike drilling holes in a
radio chassis because of the darn metal
chips. Use of JB Weld® takes the work
out of many radio component mounting
problems. I ha ve salvaged a number of
variable capacitors that had broken ce
ramic insulators.

Speaking of fuses-I don't like to
modify older radios. Most modifications
leave the radio much less desirable than
it was before modification. I make an
exception when it comes to fuses. Very
few older sets, especially BC sets, came
from the factory with a fuse installed. It
costs less than a dollar, and takes about
five minutes to install a fuse in the 120
VAC line. Such a modification is almost
100% sure to prove cost effective. I use a
surfacemount fuse holder, and two'dabs'
of JB Weld® to attach the holder to the
chassis. You probably have discovered
that some very reputab le manufacturers
of Ham gear deliver their lower priced
models without a fuse. I cannot under
stand this practice as the cost of adding a
fuse holder and fuse is less than one
dollar. While you are atitinstall a similar
fuse holder on the chassis topside, near
the back. Put a spare fuse in this holder.
Nothing is so exasperating as to blow a
fuse, and find that you do not have a
spare in the shack.

Don't throw old volume/ tone controls
away. Break them apart and salvage the
threaded bushing. These make ideal ss"
shaft bushings. Older controls will have
enough threads to go through a plywood
or bakelite panel.

How many times have you skinned a
knuckle and used inappropriate language
trying to mount one of those tube sock
ets that use the wavy spring clip to hold
the socket in place? For years I thought I
was doing something wrong-nothing
could be that difficult to use. Be that as it
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Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST.
6M 50.4 Me Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST.
Boatanchors CW Group: QNI "CQ BA or CQ GB" 3546 .5, 7050, 7147, 10120, 14050 kc. Check 80M wi n ter
n ights, 40 summer nights, 20 an d 30 meters day. Informal nightly net ab out 0200-0400Z.
California Early Bird Net: Sat. mornings @8 AM PST on 3870 kc.
California Vintage SSB Net: Sun. mornings @8AMPSTon3860 +/-
Colorado Morning Net: Informal AM'ers on 3875 kc Man, Wed , Fri, Sat, and Sun@7 AM MI. QSXK00J

Canadian Boatanchor Net: Daily 3725 kc (+I -)@8:00 PM ET. Hosts areAL (VE3AJM) and Ken (VE3MAW)
Collins Collectors Association (CCA) Nets: Tech ./swap sess ions every Sun . on 14.263 Me @2000Z. Informal

ragche w nets meet Tue. evening on 3805 kc @2100 Eastern time , and Thu. on 3875 kc. West Coast 75M net is on
3895 kc 2000 Pacific time . 10M AM net starts 1800Z on 29.05 Mc Sundays, QSX op 1700Z. CCA Monthly AM

Night: First Wed . of each month, 3880 kc starting @2000 CST, or 0200 UTC. All AM stations are we lcome.
Collins Radio Association nets: Mon . & Wed. 0100Z on 3805 kc., also Sat 1700Z, 14.250 Mc.
Drake Technical Net: Meets Sun. on 7238kc, 2000Z. Hosted by John (KB9AT),Jeff (WA8SAJ),and Mark (WB0IQK).

Drake Users Net: Check 3865 kc, Tue. nights @8 PM ET. QSX Gary (KG4D), Don (W8NS), and Dan (WA4SDE)
DX-60 Net: Meets on 3880 Kc@0800AM, ET on Sun. QSXop is Mike (N8ECR), with alternates.The net is all about

classic entry-level AM rigs like the Heath DX-60.
Eastern AM Swap Net: Thu.evenings on 3885 kc @7:30PM ET.Net is for exchange of AM relat ed equipment only.

Eastcoast Military Net: Sat. mornings, 3885 kc +1-QRM. QSX op W3PWW, Ted. It isn't necessary to check in wit h

military gear, but that is what this net is all about.
Fort Wayne Area 6-Meter AM net: Meets nightl y @7 PM ET on 50.58 Me, Another long-time net, meeting since

the late '50s. Most members use vintage or homebrew gear.
Gulf Coast Mullet Society: Thu. @9PM CT, 3885 kc, QSX control op W4GCN in Pensacola.

Gray Hair Net: One of the oldest nets, @44+years ,160 meter AM Tue. evening 1945 kc @8:00PM EST and 8:30

EDT. Also check www. hamelectronics.cornz'ghn
Hallicrafters Collectors Association Net: Sun. , 14.293 Me, 1:15 PM EST/EDT. Sat. ,7280 kc, 1:00 PM EST/ EDT.

Wed., 14.315 Mc, 6-8:00PM ESTI EDT. QSX op W8DBF.
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSBnet. QSX op W6LRG, Don.

K1JCL 6-meter AM repeater: Op erates 50.4 Me in, 50.4 Me out. Repeater QTH is Connecticut.
K6HQI Memorial Twenty Meter Net: This flagship 20-meter net 14.286 Me running da ily for 25+ years. Check

5:00PM Pacific Time, runs for about 2 hours.
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30AM, CT. Only AM checkins. Swap/sale, hamfest info,

tech. help are frequent topics. QSXop is Rob (WA9ZTY).
Mighty Elmac N et: Wed. nights @8PM ET (not th e first Wed. , reserved for CCA AM Net) , 3880 +5 kc. Closes

for a few summer months QSX op is N8ECR
MOKAM AM'ers: 1500Z Mon . thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment.
Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun. , Wed . @8:00

PM. 2M Tues. and Thu rs. @8:00PMon 144.4 Me.
NostalgiafHi-Fi Net: Started in 1978, this net meets Fri. @7PM PT, 1930 ke.
Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Georg e (W1GAC) and Paul

(W1ECO) .
Southeast AM Radio Club: Tue.evening swap, 3885 @7:30ET/6:30 CT.QSXop Andy (WA4KCY),Sam (KF4TXQ),

Wayne (WB4WB). SAMRC also for Sun. Morning Coffee Club Net , 3885 @7:30ET, 6:30CT.
Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Me. QSX op is Will (AA6DD ).
Swan Nets: User 's Group Sun . @4PM CT, 14.250 Me. QSX op Dean (WA9AZK). Technical Net is Sat, 7235 kc,

1900Z. QSX op is Stu (K4BOV)
Vintage SSB Net: Sun. 19002-2000Z 14.293 & 03002 Wed. QSX op Lynn (K5LYN) and Andy (VVB0SNF)
West Coast AMI Net: 3870 kc, Wed . 8PM Pa cific Tim e (win te r). Net control ro tates betw een Brian (NI6Q),

Ski p (K6LGL), Don (W6BCN) , Bill (N6PY) & Vic (KF6RIP)
Westcoast Military Radio Collectors Net: Meets Sat. @2130 Pacific Time on 3980 kc +/- QRM. QSX op Dennis

(W7QHO).
Wireless Set No. 19 Net: Meets second Sun. every month on 7270kc (+I -25 Kc) @1800Z.Altemate frequency 3760

kc, +I - 25 kc. QSX op is Dave (VA30RP).
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Advertising Lnfo r rna t ion
Subscribers receive 1 free 20-word ad per month. Extra w o rd s
a re 20 cents. Here is how to count the words in your ad: "For
Sale" or "W anted" and your contact information counts as Z words.
Hyphenated words count as 2.words . Please count the words
in your ad as described above, and if you are over 20 w o rd s ,
send payment for the extra words at .20 each. Note: Not all
readers use e-mail v so It is a good idea to include phone num
bers. Non-subscribers: $3.00 minimum for each ad up to 20 words.

Each additional wor~ is 25 ce~ts. E-mail ads are fine. &~~?ifS

Please call or w rIte for dIsplay r a t e s . \~\J[

( VINTAGE EQUIPMENT ONLY! ) ~.
ER Telephone : 720-924-0171
PO Box 242 FAX (call firs t): 303-838 -3665
Bailey, Colo rado 80421-0242 1editor2@indra.com

75A4 etc.; complete set of QST bound
Dec 1915 to date with many bound spares
20's, 30's, 40's, 50's $4500.00, trade, BO;
SP600JX14 $450.00. Office phone 330
427-2303, nursing home phone 330-270
8350 ext. 7031, K8CCV. Buyer pickup.

FOR TRADE: Collins TCS-12 package wi
AC PS. Museum quality Western Electric
353-E1 BC xmtr on 1925kHz.
Hammarlund RBG. Signal Corp Control
UnitC-113A1TRA-2 (forAN/TRC-3). Globe
King 400B. Gary, WA9MZU , 209-286
0931 (CA) or ghal@ix.netcom.com.

FOR SALE : Electronic keyer, Ten-Tee
KR-50, no manual. Excellent, $50. Len
Gardner, 458 Two Mile Creek Rd ,
Tonawanda, NY 14150. radiolen@att.net

FOR SALE : Collins R390A SIN 1543,
covers, clean, $1,395. Johnson Viking
500 $3,200 nice. Palomar Skipper 300
linear amp, $265 exc. Heathkit HW-100
$85. MFJ 981 3-kw tuner $195. National
NC-188 $175. Ron, MI, 517-374-1107.

SERVICE FOR SALE : Repair and
restoration on all vintage equipment; over
50 years experience. Barney Wooters,
W5KSO, 8303 E. Mansfield Ave., Denver,
CO 80237. 303-770-5314

MANUALS FOR SALE : Military Radio
manuals, orig. & reprints. List for address
label & $1. For specific requests, feel free
to write or (best) email. Robert Downs,
2027 Mapleton Dr., Houston, TX 77043,
wa5cab@cs.com

FOR SALE: URM-25D signal generator,
excellent,10kc-50 Mc$40OBO.BC433A
Radio Compass $30. 281-996-5835
TomN5aca @juno.com

FOR SALEfTRADE: 2 Gates BC1-F's,
one runn ing on 160 meters with
modulation problem, one still setup on
broadcast band, spare Raytheon plate
and modiron, Gates modmonitor, Gates
Yard mixe r, Harris audio Processor
System mixer, SP400 with brand new
power supply, NC300 with band Spread
Knob, aluminum 8 foot rack. Illness forces
selling, cost $3000 or Trade for T3681
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Aerovox 0.0011mfd 5000volt, mica trans
mitting caps - $15.00
DeJur 0-100 microamp, panel meter,
1.75"square. (Removed from equipment)
Many of our customers have used this
meter to make a carrier level meter for
their R-390 receivers. - $10.00
Johnson 250 ceramic shaft couplers 1/4"
to 3/8" - $10.00
Johnson 167-201-6, 2.8-10.5 pf air vari
able - These are new but the equipment
manufacturer we got them from cut off
two of the 4 terminals - $8.50
Johnson 124-311 tube sockets for 8122,
8121 etc - missing pins 2 & 10 - $8.00
Millen 39001 flexible, insulated shaft
couplers - $8.00
National HRP knobs - bakelite - $0.75
Stancor 230 v to 117 volt, 150VA auto
transformers - $15.00
Thordarsen 21F09 117 volt primary, 6.3
volt CT - $5.00
Door-knob capacitors, 500 pf 15 KV 
$4.00
Two-section 270 pf air variable capaci
tors - $5.00

since 1923

Signal DL 68-6, Dual 120 prim, dual34V
CT sec @ 6 amps - $20.00
McGill 3PDT toggle switches - $2.50
7 pin minature tube sockets - $1.30
Octal tube sockets - $2.00
Ceramic coil forms 3/4", brass slug tuned
- $3.00
Amphenoll1 pin sockets (R-390) - $5.00
Amphenol 9 pin sockets - power cable
connectors for Collins 51S-1 - $10.00

Tube Specials
Tubes, tested pulls Tubes, New Old Stock
4-250 $50.00 OD3 $3.00
4-400A $75.00 2C40 $35.00
4X150A $15.00 2E26 $5.00
6AU6 $1.25 3V4 (ballast) $8.00
6C4 $1.00 6-4B(ballast) $6.00
6DC6 $5.00 6AC7 $4.00
6SG7 $3.00 6AG7 $5.00
6SH7 $1.50 6E5 $20.00
6SK7 $1.50 6V6 $11.00
6SJ7 $2.50 7A8 $3.00
803 $20.00 615 $3.00
811 $20.00 816 $20.00
813 $22.00 1629 $12.00
805 $50.00 5651 $3.00
8008 $25.00 5755 $5.00

We have thousands of parts and tubes. If you need something, give us a call or check
our website. Or pay us a visit - Leeds is only 20 minutes from midtown Manhattan
by subway, and we're open Monday, Tuesday, Wednesday, Friday, and Saturday. Find
a bargain or a treasure!

Leeds Radio, 68 North 7th Street, Brooklyn NY 11211
718 963-1764, www.1eedsradio.com

48 Electric Radio #191 April 2005



Classic Tube Lamp Collection business for
sale. All tubes, lamp parts, and sa les flyers
are included. For complete details please
contact Donna by telephone at 973-751
2591 or bye-mail at Dloc111111@aol.com.
My FAX number is: 973-751-8553 .

Left: WWII-era RightWWIIRadarTube
Western Elect r ic Formerly Classified "Se
Transmitting Triode cret."

BUSINESS FOR SALE
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QSLs FOR SALE: Your old QSL card?
Search by call free, buy find at $3.50 ppd.
Chuck, NZ5M, NZ5M @arrl.net

FOR SALE: Hickock Signal Generator
Model 288X, needs work, $25 plus
shipping. John, W2PRR, 585-671-4228
or jandjm130@peoplepc.com

FOR SALE : Heathkit Apache $30, 60"
rack $50. Pick up only. Herb, K9GTB,
618-362-6539

$55. Field phones TA32PT $45. All plus
shipping. Bill, 989-848-5002

FOR SALE : Hammarlund Telechron clock
plast ic face covers , crysta l clear, new
reproduct ions, $15 plus shipping. Rick
Cutter, WA3MKT, 814-725-9490 ,
richard_cutter@lord.com

FOR SAL ErrRADE: Mobile rig manuals:
Babcock,Lysco, Sonar, Stancor,Subraco,
Morrow, Johnson, Elmac, Gonset, Clegg,
other. NI4Q, POB 690098, Orlando, FL
32869. 407-351-5536 ni4q @juno.com

FOR SALE: Ameco PT preselector (6EH7
amplifier) and AC distribution center. 1.8
54 Mc, 4 band, $20 + shpg. H. Mohr, 1005
W. Wyoming, Allentown, PA 18103-3131

CRYSTALS FOR SALE: AM and CW
FT243 CRYSTALS - NEW LIST: 1885,
1900, 1930, 1945, 1970, 1985, 3721,
3837 , 3855, 3870, 3875, 3880, 3885 ,
3890, 7018 , 7050 , 7123 , 7143 , 7250 ,
7255 , 7260 , 7280 , 7285 , 7290 , 7293 ,
7295,8400,10106, 14286 kc. Manyothers
available - See list at http://www.af4k.com/
crystals.htm or call Brian, AF4K on 407
323-4178 af4k@hotmail @com
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FOR SALE: Rare Heathkit HX-11
transmitte r, see ER#72, like new, $200.
Stuart T. Carter, W4NHC , 680 Fernwood
Dr, Melbourne, FL 321-727-3015

FOR SALE: Cleaning house and selling
out after 70 years a Ham. LSASE for
extensive list of equipment new and used.
John Snow, W9MHS , 1910 Remington
Ct., Andover , KS 67002 or 316-733-1856

FOR SALE : Cushman Service Manuals
for CE-4/CE4B Comm. Monitor $25, CE
15 spectrum monitor, $20 shipped. 864
855-9570, k4deejim @aol.com

FOR SALE: Johnson Challenger $130.
National NFM83 $45. National XCU300

FOR SA LE : Hammarlund HQ-1 40X ,
excellent cond ition , works good , with
original speaker and original manual, I'm
2nd owner.$150 +sh ipping. Jerry,K5ULB,
918-724-8272

FOR SALE: Gates High Watter 2890
frequency monitor, neat, has oscillator ,
crystal oven, several tubes, power supply,
good overall condit ion , pa rt of AM
broadcast transmitter; Motorola FM TRU
140 B, FM mobile police type transceive r,
good cond ition , has remote head ,
connectors and cables . Will trade, sell for
cash. See our want ad this issue. Ward
Kremer, 1179 Petunia Rd., Newport, TN
37821 , Ph/Fax : 423-625-1994, Please
note new email: witzend99@bellsouth.net

FOR SALE : Sony 350 reel to reel, exec,
Condition, with 23 seven inch tapes. $45
+ UPS. Johnny Umphress, 1415 Moore
Terrace , Arlington, TX 76010, 817-915
4706



ModelAB1-M

ModelAB-lM (With Voltm eter ) $34.95
Model AB-l (With Pilot Light) $29.95
Shipping $4.95
(4 or m ore limiters are sh ipped for free for U '. S.
orders .)

The Inru sh Limiter pro vide s a gentle, slow star tup for
your vintage equipment in the ISO-watt range. They also L-- _

reduce the line voltage to original design valu es. Both
models come with a full mone y-back guarantee.

Inru sh Current Limi ters are no w ava ilable from the
Electric Radio store! Th ese inrush lim ite rs were re
viewed in the September , 2004 issue of Ele ctri c Radio
and are available in two versions:

FOR SALE: Military whip antennas. EH
Scott RBO-2 rcvr, needs can capacitor,
$225. Bruce Beckeney, 5472 Timberway
Dr ., Presque Isle, MI 49777 989-595
6483

FOR SALE: Heathkit Apache transm itter
model TX1 like new w/manual $300.
Hammarlund HQ-170A receiver like new
w/manual $300 OBO. Hallicrafters SX71
extra fine condx $300 OBO . Hallicrafters
S53A like new $60. Hallicrafters S20R
fine shape $225 OBO. Hall icrafte rs S22R
fine shape $200 OBO. Nationa l model
SW54 like new w/head phones $100.

FOR SALE: Crosley model 51 tube rcvr
$100. Swan 250C 6 meter rig w/PS , spkr,
ext. VFO, orig. manual $175. 2 Allied FM
rcvrs #2589 : 30 to 50 Mc and 152 to 175
Mc $25 each . Heath Two'er $25.3 Astatic
mics $25 ea. Heath sig gen SG8 $25.
Heath VTVM V9A $25. 2 Allied FM rcvrs
$25 ea. 2 telegraph sounders $25 ea.
Hallicrafters Super Skyrider $35. AK horn
spkr Type M good, $125. 1927 Radio
Operator's quide $25 . 12 bound volumes
of Popular Mechanics articles $60. ARRL
handbooks 40s to 70s $25 ea. Many
issues of Radio and The Horn Speaker.
All + shipp ing. Vern Snyder, 5 Parkview
Dr., Winder, GA 30680 1-770-307-1459

FORSALE: Simpson374 DC Microammeter,
$60.00. Simpson 378 AC milliammeter, $60.
Ross Wollrab , 229 N.Oakcrest Avenue ,
Decatur , IL 62522-1810 . 217-428-7385.
REWoll rab@aol.com Ross Wollrab, 229 N.
Oakcrest Avenue, Decatur, IL 62522-1810.
217-428-7385.

Antique Radio's Largest Monthly
Magazine - 5000 Subscribers!

Classifieds - Ads for Parts &Services
Artic les - Auction Prices
Meet&FleaMarket Info.

Radios, Ham Equip., Telegraph, Hl-Fl
TV, Books, Art Deco,408 &50s Radios

Free 20-word ad each month.

U.S. Rates : 6-Month Tr ial: $19.95
1-Year: $39.49 ($57.95by 1st Class)

A.R.C., P.O. Box 802-E20 ~~
Carlisle, MA01741 ~

Web:www.antiqueradio.com
Email:arc@antiqueradio.com

TollFree: (866)371 -0512; Fax: (978) 371-7129

April 2005

FREE
SAMPLE!

Layayette HE-80 like new w/speaker $180
OBO. Layayette HE30 like new $120.
Hammarlund HQ-129X fine shape $200
OBO. Heathkit HW 100 wi power supply,
fine shape, $125 . Heathkit HW 101 wi
power supply fine shape $125. Robert,
K8VVG, 195 Ruth Ave, Logan OH, 43138.
740-385-2860 mac195@adelphia.net

DRAKE INFO FOR SALE: Drake C-Line
Service Information. Hi-Res Color photos
of boards and chassis with parts identified.
CD also includes Hi-Res scans of R-4C
and T-4XC manuals, various version
schematics and more. Garey Barrell ,
K40AH @mindspring.com, 4126 Howell Ferry
Rd, Duluth, GA 30096. 404-641-2717
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FORSALEJTRADE: HQ-145$150. Drake/
TR-4 w/ps $150. T-784/GRC-109 w/ps
$150. RT-66/GRC $100. WANTED INFO:
Radiomarine T-408/URT-12/USCG/1955.
Sam KF4TXQ PO Box 161 Dadeville, AL
36853 stimber@ lakemartin.net 256-825
7305

HALLICRAFTERS PARTS: Hallicrafters
SX101/101A reproduction main tuning
knob. Includes silver inlay and set screws.
$35.00 Mike Langston KL7CD, 1933
Diamond Ridge Drive, Carrollton, Texas
75010,972-392-5336

mlangston@hcpriceco.com

FOR SALE/TRADE: Transmitting/
Receiving tubes, new and used. LSASE
or e-mail for list. WANTED: Taylor 204A,
211, TR40M and Eimac 500T. John H.
Walker Jr., 13406 W. 128th Terr.,
Overland Park, KS. 66213. PH: 913-782
6455, E-mail: jwalker83@kc.rr.com

DRAKE SERVICE FOR SALE: R.L. Drake
repair and reconditioning, most models
including TR-Ts, 35 years experience.
Jeff Covelli, WA8SAJ, 440-951-6406
AFTER 4 PM, wa8saj@ncweb.com

FOR SALE: QUALITY LETTERPRESS
QSLs LIKE IN THE OLD DAYS! Send $1
for samples. Smokey, W9STB, 8679
Pinkhurst Drive, Minocqua, WI 54548.

FOR SALE: QRP transmitter kits. Step
by-step instructions. Wood model, up to 5
watts 40/80M $15. "Tunatin" one watt
40M $10. You furnish crystal and power.
Robert Larson, 1325 Ridgeway, Medford,
OR 97504 W7LNG@arrl.net

FOR SALE: R-390A's, R1051's, Harris
RF-550's, URM-25D signal generators,
military 28VDC gas generators, AS-2851
antenna kits. Call, Lots more stuff! S.
Daniels, 636-343-5263

FOR SALE: The Radio Handbook, 1939
edition, make offer. Fred Clinger, 417
Beechwood Dr., Galion, OH 44833 419
468-6117 after 6 PM.

FOR SALE: Gonset G12, Xcvr , citizens
communicator. 4 ch. has 12 prong male
receptacle on back. Heavy.$30. Lafayette
HA 225 5 band rcvr clean $95. Stomberg

Mil-Spec Communications
R-390, R-390A, R-388 & Other Military

Receivers
Sales - Service -Manuals - Parts

Box 633, Englewood, FL 34295-0633
Please call us at: 941-474-6818

FAX: 941-474-7874
milspec390@aol.com

"Since 1985"

Carlson Amp. Model AR 411 HI-FI $45.
Bernie Samek 113 Old Palmer Rd.
Brimfield ,MA. 413-245-7174 FAX 0441
bernies@samnet.net

SERVICE FOR SALE: Repair, upgrade,
performance modification of tube comm. &
test equip. Accepting most military, all Collins
& Drake, & better efforts from others. Radio
specificmodification packages available, call.
Work guaranteed. Chuck Felton, KD0ZS,
Felton Electronic Design, Box187,Wheatland,
WY 82201. 307-322-5858
feltondesign @yahoo.com

REPAIR! Radio repair reasonable charges.
Manuals for sale. I buy Radios. J. Dan Rupe
998 Whipple Ave, Grayland, WA 98547 360
267-4011 W7ddf@yahoo.com

FOR SALE: Free list TT for obsolete
Triplett transformers, chokes and manual
copies. USA only. Bigelow Electronics,
POB 125, Bluffton, OH 45817-0125

FORSALE: Naval Receivers RAK, RAL, RAG,
RBA, RBB, RBC, RBL, RBM. Somechecked,
pwr splys available. $75-$450 depending on
condx. Many other types. Carl Bloom, 714
639-1679. carl.bloom@ prodigy.net

FOR SALE: MFJ 1040B deluxe RF
preselector II, $25. Gonset G-76 xcvr w/
homebrew PS, manuals $75. TenTec
digital readout model 244, manual, $75.
National NC-33 parts radio, $25. Jerry
Whitmore, K9HAW, 1706 Hillcrest Ct,
Mendota IL 61342,815-539-7519
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TUBES FOR SALE: Tested good globe
201A $14, 226 $15, 227 $10 and others.
Slightly weak tubes guaranteed to work in
early radios Y2 price shown . Write or
email: tubes@qwest.net for a new price
list or see www.fathauer.com. George H.
Fathauer & Assoc., 688 W. First St. Ste 4,
Tempe , AZ 85281, 480-968-7686. Toll
Free 877-307-1414

SERVICE FOR SALE: Vintage Radio
Service. We repair radios, record
changers, radios home , auto , tube &
transistors. 1930-1980. Ken Hubbard,
KA9WRN , POB 792, Beloit, WI 53512.
608-362-1896

SERVICE FOR SALE: Authorized repairs
and sales of all types of amateur radio,
communications, and test equipment. Please
call LAND AIR COMMUNICATIONS, 718
847-3090 , visit our web site:
www. landaircom.com. We have over 3,000
items in inventory and carryall types of
communications parts.

BOOKS FOR SALE: Radio books,
magazines , catalogs , manuals (copies),
radios, hi-fi, parts. Send 2 stamp, LSASE.
David Crowell , KA1EDP, 40 Briarwood
Rd. , North Scituate, RI 02857.
ka1edp@juno.com

.... lllIIlNIl Ia'DI:I ......

,/ The Collins Filter Famil "

By Application, Left to Right:
75A-42.5Kc 75A-46Kc 75A-49Kc 75A-4.5Kc R-390A .5Kc

by Dave Curry Longwave Products
These are exact duplicates of the original filters using the latest, modern
design Collins mechanical filters. The electrical specifications exceed the
original Collins design.

* CW - 500 cycles
* 8SB - 2.5 kc
* AM - 6 kc
* Hi-Fi AM - 9 kc Ceramic Filter

$199 each, $178 for 9 kc, plus $4.50 S&H each order.
In stock for immediate shipment from the ER Store, or on-line at

WWW.ERMAG.COM
" Money-back guarantee /

---.l!2i!Il!!lDl5!lIlBliIi!i!Illl!liIl!a ~ II5!lIDIlllII IDZ!GS Ii!!lIISIRII!I&III:iSI IIIl"lIIIIl'II'J/!t!ltfJ!1!II
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Estes Auctions
~ ~ Spedalizit19 in Vinta9f Radios
~ ~.... Comp(ete Au ctio n & Appraisal Service

.intage uctlon
The Arthur Aseltine of Ann Arbor, Michigan, Collection

Saturday, April 16, 2005 at 10 am EST
at the "Expo Auction Center"

8157 Garman Rd., Burbank, Ohio
(grit #204 off [-71,. then south on SR #83 to the Duke Gas Station,

[urn left onto Garman Rd. and [allo w to the auction site)

Thi s Auction will offer many hard to find items tha t wou ld enhance any co llection, and will include:

A beautiful "Voice From the Sky " Speaker, Burns Tortoise Shell Orange Horn Speaker, Bristol Horn Spe aker,
Dict ogr and, Jew et t, Magn avox M I, M agnavox R-3, Riley- Klotz Au to Horn, Franklin, Kad el Microphone
Speaker, many other Speaker s. Kode l Cr ysta l Set , M artian Bi g 4, Mar tian Special, Fada, Pace m, Deforest

DT-600 Crystal Se t, Aerio la .Jr. C rystal Set , Crystal Set on a Ma rble Base , a Wireless Special ty 1P-50 I,
NESCO CN -240 - wit h the Lid - Browning Drake in a Glass Case, othe r Sets.

Deforest Interpancl Set , De forest F-S, Deforest D-I 0 wit h Loop, Deforest 0-17 with Loo p, Deforest SP-2 ,
Defo rest R-4 (Original), Kenn edy Type 110, Ke nnedy Type 220, Ke nned y Type 521 , Kenn edy Type 525,

Kennedy Type V, Kennedy Type VI, Kennedy Type 331 Po rtable J Tube Receiver, Air-Way Type 41 , Airway
Type P, Martian Beauty 1 Tube, Federal 61 , Federal 57, Fed er al 110, Fede ral 102, Radi ola I, Radiola II, Radiola
III , IV, V, 25, 26, 24, 28 w/Loop , Atwater Kent Model S4 Ca thedral, A twa ter Kent Mod el 10 Breadboard, Mod el

12, Model 9, Mo del 8 Kit Type , Model 5 not factory , Gr ebe CR-S, Grebe Rork, Grebe CR-9, Grebe MU - I,
Western Ele ct ric 7-A Am p, Ma gna vox AC-2 A mp, Magua vox AC3 , Ba ird S .W. Co nver ter, Etherp hon e RX-l ,

Melco 4 Tub e, ACS-6 Tube Receiver, Pandora 5, Adler Royal 3 Tube, Paraco 1 Tube, Mercury Su per 10,
Slee per 5 Tube made for RH Macy Co., Radio Craft D-4 Recei ver, Radio Craft D5 Amp, Ze nith Type 3R.
Z enith Type 4R. Michigan I Tube Receiver, Two Tube Amp . Tri Ci ty I Tube, Jewett 5 Tu be, Crosley Pup,

Cro sley Ace , Cro sley Trirclyn new in the box, Crosl ey RFL, Cros ley 50, 5 1, 52, V, VI, 51A.

Amrad 2596 Tun er, Arnrad 2634 A mp, National Monody ne I Tub e w/Box Model GT I, Meteo r Lo ose Coupler,
Wm. Duck Loose Coup ler, Gilfill ian 3 Tube, Tuska 225 , Harknes s Counter Flex 3, Cutting Washingt on Type II.

Silvertone Loose Coupler w/Detector, lots of other Batt ery Sets, Part s ga lore - some New Old Stock !

RA-DA, Kennedy 1000, Charlie McCarthy Radio, Lager Beer Bottle Radio .
Lots of Ca thedral and Tombstone Sty le Radios , man y beauti ful Floor Model Consol e Rad ios !

This collection has more early Books, Magazines and Catalogs than we have had since the "Muchow " Auction.

We will be sorting these and get ting a list ready.
This will be a Sale you will want to attend:' Hope to se-e you there!

Terms: Cash/Chcck/Visa/Masrcrflard : 5% Gallery Fee
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SERVICE FOR SALE: Repair, Restore,
Sales of antique, vintage tube radios.
John Hartman, NM1H,

www.radioattic.com/nm1 h

JOHNSON PARTS: New Ranger 1,
Valiant 1, & Navigator plastic dials, freq
numbers in green, with all the holes just
like orig.-$17.50 ppd. Bruce Kryder,
W4LWW, 277 Mallory Station Dr., Ste.
109, Franklin, TN 37067.
bak@provisiontools.com

ACCESSORIES FOR SALE: KWM2/S
line metal logo pins. Meatball or winged.
Excellent replica of the original. Put one
on your hat, badge, or replace a missing
logo on your panel. $6.25 shipped. W6ZZ,
1362 Via Rancho Pkwy, Escondido, CA
92029. 760-747-8710, w6zz@cox.net

BOOKS FOR SALE: Used technical
books: radio, electronics, math, military,
magazines, etc. List: $1 (stamps OK).
Softwave, 2 Dept. ER, 1515 Sashabaw,
Ortonville, MI 48462

NOTICE: Visit Radioing.com, dedicated
to traditional Ham radio & vintage radio
resources. Let's Radio! Charlie, W5AM.
http://www.radioing.com.

BOOK FOR SALE: Heath Nostalgia, 124
page book contains history,pictures, many
stories by longtime Heath employees.
(See ER Bookstore.)Terry Perdue, 18617
65th Ct., NE, Kenmore, WA 98028

TREASURES FROM THE CLOSET! Go
to www.cjpworld.com/micromart to find
some unique items many Hams would
lustfor! Gus, WA, 360-699-0038 gus@wa
net.com

MISC FOR SALE: Vintage equipment at
the K8CX Ham Gallery Classified Ads
section. Visit the largest Antique QSL
Card Gallery http://hamgallery.com

BOOKS FOR SALE: Lots of old radio &
related books. Eugene Rippen, WB6SZS,
www.muchstuff.com

PARTS FOR SALE: Strong steatite
antenna insulators. Lengths from two to
fifteen inches. SASE for list. John Etter,
W2ER, 16 Fairline Dr., East Quogue, NY
11942. 631-653-5350

54 Electric Radio #191

PLEASE VISIT: RadioWorld-Online.
Come to see our Ham gear, parts, and
more. Carl Blomstran PO Box 890473
Houston Tx. 281-660-4571.

ACCESSORIES FOR SALE: Spun
Aluminum Knob Inlays for most
Boatanchors. Collins Dial Drum Overlays.
Dakaware Knobs. Charlie Talbott, 13192
Pinnacle Lane, Leesburg VA 20176-6146.
540-822-5643, k3ich@arrl.net

PLANS FOR SALE: Bui ld your own
"Midget" bug replication by K0YQX, ca
1918,featured by K4TWJ in CQ Magazine,
May '98.10 detailed blueprints. FAX: 507
345-8626 or bugs@mnic.net

PARTS FOR SALE: Parts, tubes, books,
ECT. Send two stamp SASE or email for
list. Wayne LeTourneau, POB 62,
Wannaska, MN 56761
letourneau@wiktel.com

SERVICE FOR SALE: Collins restoration.
Everything inside & out to make it as Art
Collins built it. 50 yrs experience. W90JI/
N4FZ, IL, 815-734-4255 or
N4PZ@aol.com

PARTS FOR SALE: Complete hardware
set to connect Collins PM2 to KWM2 
$19.95 ppd. Warren Hall, K0ZQD, POB
282, Ash Grove, MO 65604-0282.

PARTS FOR SALE: New Release. For
details send 2-stamp LSASE to: Olde
Tyme Radio Co, 2445 Lyttonsville Rd. Ste
317, Silver Spring, MD 20910

EQUIPMENT FOR SALE: Military and
commercial communications items.
Murphy's Surplus, 401 N. Johnson Ave.,
EI Cajon , CA 92020. 619-444-7717
www.Murphyjunk.com

FOR SALE: IC730 $325 mic & book. Bill,
K5WJB, 281-540-9866

TUBES FOR SALE: Tube list, new &
used, wide variety audio, and Ham.
Recently expanded. SASE 52c. Bill
McCombs, WB0WNQ, 10532 Bartlett Ct.,
Wichita, KS 67212-1212

ACCESSORY FOR SALE: RITfor Collins
KWM-2/2A; No modifications needed.
$79.95 SASE for details. John Webb,
W1ETC, Box 747, Amherst NH 03031
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Special/tern!
at our Arthur Aseltine Auction

Satu rday, April 16, 2005 at 10 am EST
at the Expo Auction Center

8157 Garman Rd., Burbank, Ohio
(Exit #20401.0 -71; then south on SR #83 10 the Duke Gas Station,

turn left onto Garman Rd. and fo llow to the auction site)

25 Tube Zenith
Stratosphere

Make your plans to be here!

Th is bea utiful radio will se ll to the high bidder at our April 16 Radio Auctio n.

Chassi s and Power Supp ly Seria l Numbers match. Very good chrome on the chassis, all the Tube
Shields are still with the set. Veneer on the Stratosphere Cabinet is in exce llent condition. There m-e

no speakers - they were discarded by the original owners.

Thi s is a Beautifu l Radio - it will be featured on our web page
after April l. A Rare Findl We will have a 4-hour preview the day before the

auction (April 15). This will give everyone time to look it over
and ask questions before the auct ion.

A rare opportunity to purchase this type of radio! For in for mat ion
call:ESTES AUCTIONS

330-769-4994
Toll Free: 888-769-4992
estesauctions@ aol.corn

bigspndr@ yk.mv.com

WANTED: WW I era and 20' s hi-end
sets, amps, detectors: SE 143/IP 500; SE
1420/IP 501; CN 112; RCA 106; SE 1000;
SE 1071; Kennedy 110,220; Grebe CR
18; early supers: Norden Hauck Navy 10;
Golden Leutz; others; WW I, WW II RDF
gear; need DU 1 Loop set-up; others; WW
II spy radios. Always buying vintage
broadcast gear, tube pre's, compressors ,
mics, stands, mic flags, by Altec, RCA,
Sony, WE. I've got lots of cool radios and
stuff to trade or pay cash. Ward Kremer,
1179 Petunia Rd., Newport, TN 37821,
Ph/fax: 423/625-1994. Please note: new
e-mail: witzend99@bellsouth.net

PARTS FOR SALE: Aluminum heat
dissipating plate and grid connectors for
all 3, 4 and T series Eimac tubes including
3-500Z, 4-1000, 304T's and others. Alan
Price, 1545 S CR 1150 W, Parker City, IN
47368

SERVICE FOR SALE: I build hot-rod
receivers: R-390A, SP-600, R-388/51J.

NC-183D .. .and transmitters:AF67 ,
Valiant, DX-100, T-4X-A-B , HT-32. 51J-4
filter replacements, R390A Hi-fi AM
$245.00 ea. Chuck Felton , KD0ZS ,
Wyoming, 307-322-5858,
feltondesign@yahoo.com

COLLINS PARTS FOR SALE: Collins
reproduction items available through the
CRA on www.collinsra .com.Join the CRA
and subscribe to the Collins Journal. Dave,
W3ST

SERVICE FOR SALE: PANEL AND
CABINET REFINISHING; Johnson,
Hammarlund 180(a), R390(A), & others
total restoration & sales; My updated web
site: http://w4pnt.8k.com Patty & Dee's
Marina; Dee Almquist, 534W. Main St.,
Waynesboro, VA 22980. 540-249-3161
Cell: 540-480-7179 , FAX 540-249-5064,
w4pnt@highspeedlink.net

WANTED: WWII Navy GP-7 transmitter
in any condition with or without tuning
units or tubes, etc. Ted Bracco, W0NZW,
braccot@hotmailcom 217-857-6404 X306
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WANTED: Basket case ART-13: Must
have good lettering on autotune and op.
panels. Pick up S. CA/AZ. NI9L,
Ttemple@aol.com

WANTED: Looking for a National NTX or
NTE transmitter/exciter for use in my
vintage hamshack. Any condition, even
basket cases or parts, considered. Will
pick up in New England, or arrange
shipping if outside of area. Paying any
reasonable price, and most unreasonable
ones! Please email with details or photos,
all considered and most likely bought!
Thanks! Bruce W1UJR 207-882-9969 or
w1ujr@arrl.net

WANTED: Plastic plate-tuning cover for
Johnson Viking Desk KW or Viking
Courier. Bob Zarkovich, KL7HDY, 907
346-1044.

WANTED: Hammarlund ED-4 transmitter,
any condition. Bob Mattson, W2AMI, 16
Carly Drive, Highland NY 12528 895-691
6247 w2ami@arrl.net

WANTED: Schematic and related info on

Halowatt TR5 broadcast rcvr made mid
1920s in Portland, OR. Fern Rivard ,
VE7GZ , PO Box 457, Cranbrook, BC
V1C4H9 CANADA crc@cyberlink.bc.ca

WANTED: Manualfor HickokVTVM model
209B. Also manual for Knight (Allied
Radio) transistor 10-circuit lab kit
#83Y299. WJ Klewchuk, POB 927,
Wadena Sask. Canada S0A 4J0 306
338-2264

WANTED: Stancor audio amplifiers and/
or transmitters of the late 30's and early
40's.in any condition . Jim Schliestett,
W4imq, 420 Lakeview Dr, Cedartown, Ga
30125,770-748-5968, imq@bellsouth.net

WANTED: Collins 312A1 speaker,
National SW5, Eldico R104 and T102,
QSL cards from 1920's, 9CXX or W9CXX.
Scott Freeberg, WA9WFA, 327 Wildwood
Avenue, Saint Paul MN 55110. 651-653
2054 Email: wa9wfa@qsl.net

WANTED: Hallicrafters HT-33 linear
amplifier, dead or alive! John, W8JKS,
740-998-4518

LIGHTNING PROTECTION
WITHOUT PULLING PLUGS

The Lightning Guard Model 1OO-V connects bothsides of yourrig's power cord
and theantenna inputto ground attheflip of aswitch. When you leave theshack
just flip the switch OFF and everything is grounded. An AUTO mode is also
provided that will automatically ground everything, if there is a momentary
power failure. ltroductory price $60.00 plus$6.00 shipping

ElECTIiUNIG S~EmAl TV PA(J{]UCTS, LlC
PO BOX 711, GENEVA FL 32732

407-349-9150 • WWW.KK4PK.COM
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WANTED: Plate circuit breaker as used in
a Collins 20V-2 . Dewey Angerhofer
W0ZUS, PO Box 540, Edgemont, SD
57735, 605-662-7692, dra@gwtc.net

WANTED: Will buy SP-600 and some
other Hammarlund equipment, working,
not , or incomplete . AI , W8UT ,
anchor@ec.rr.com 252-636-0837

WANTED: Commercial or kit-built 1930s
and 40s transmitters.Doc, K7S0, 505
920-5528 or doc@cybermesa.com

WANTED: Hallicrafters SX115 , SX88,
Collins 75A-1, AM broadcast transmitter
in New England area, Heath DX100B.
Will pay good price for good equipment.
w1txjohn @aol.com, 802-775-7632 Eves.

WANTED: Power supplies w/speaker built
by Fair Radio Sales for BC-348/Arc-5/
BC-312 rcvrs. State condition. Louis L.
D'Antuono, WA2CBZ, 8802-Ridge Blvd.,
Bklyn, NY 11209. 718-748-9612 AFTER
6 PM Eastern Time.

WANTED: Meters for following tube
testers: Western Electric KS-15750 ,
Weston 774-5 Analyzer. Walter L.Hughes,
WB4FPD, 6 Academy Ct., Berryville, VA
22611 540-955-2635

WANTED: Hammarlund SP-600, all
models. Need complete unmodified or
modified receivers and most all parts.
Please call Stan Bryn, AC5TW at 1-800
984-9814 week days between 0800-1100
MST, intor@zianet.com

WANTED: Wanted: Anything by DAVID
GRIMES: radios, especially model 3XP,
and advertising, ephemera, literature,
references, "parts; please contact: Mike
Grimes , K5MLG; 5306 Creekside Ct.;
Plano , Texas , 75094 , 972 384-1133.
Email: grimesm@flash .net

WANTED: Top dollar paid for WWII
radios, PRC-1, PRC-5, AR-11, SSTR-1,
SSTR-5, British B2, need pts for PRS-1
mine detector. Steve Bartkowski, 708
863-3090

WANTED : Sonar CB transceiver model
J23 mobile set. 23-channel, tube-type CB
radios, also 23-channel mobile sets. Ed,
WA7DAX, 1649 E. Stratford Ave., Salt

Lake City, UT 84106. 801-484-5853

WANTED: National NTE CW xmtr in
working Condx. I love National. Sylvia
Thompson , 33 Lawton Foster Rd .,
Hopk inton , RI 02833. 401-377-4912.
n1vj@arrl.net

WANTED: TCS & TBY Navy radios. Ken
Kalthoff, K8AXH, PO Box215, Craig, MO
64437. Work #913-577-8422.

WANTED: PYE , Fairchild , Syncron ,
Langevin. Richard P. Robinson, PO Box
291666, LA CA 90029 323-839-7293
richmix @erols.com

WANTED: ARC-5 rcvrs, racks,
dynamotors. Jim Hebert , 900 N. San
Marcos Dr. Lot 15, Apache Junction, AZ
85220

WANTED: Scott Special Communications
rcvr. EA4JL, please call Kurt Keller, CT,
203-431-9740 , k2112@earthlink.net

WANTED: ANY Harvey-Wells speaker ,
aircraft unit, or military surplus component.
Will answer all. Kelley, W8GFG, 9010
Marquette St., St. John IN, 46373, 219
365-4730

WANTED: SCR-602 components, BC
1083 , BC-1084 displays, and APS-4
components. Carl Bloom, 714-639-1679

WANTED: Collins 310B-3, basket case
OK,70E-8A PTO per 1948.Chicago CMS
2, pair of Taylor T-21. Jerry, W8GED,
CO, 303-979-2323.

WANTED: Collins R-389 LF receivers,
parts , documentation , anecdotes ,
antidotes. W50R Don Reaves, PO Box
241455, Little Rock AR, 72223 501-868
1287, w50r@militaryradio.com or www.r
389.com

WANTED: Any TMC Equipment or
Manuals, what have you? Will buy or
trade. Brent Bailey , 109 Belcourt
Dr.,Greenwood, S.C. 29649, 864- 227
6292 brentw@emeraldis.com

WANTED: Manuals , manuals, and
manuals for radio-related equipment to
buy or swap. Catalog available . Pete
Markavage, WA2CWA, 27 Walling St.,
Sayreville, NJ 08872. 732-238-8964
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TERRJFIC PRODUCT ANNOUNC'EMENT
Complete Riders Troubleshooters Manuals on a sing le
DVD-R OM, All 23 Volumes in high resolution format!

Professionally manufa ctu red DVD-ROM product. Most all old rad io, etc.
schematics from 1915 to 1954 including Rider's indexes for finding "that" I.

schematic that you need to repair or restore your old radio .

$ 150 Intro ductory Price + $ 6 S&H USA, + $1 2 S&H Export

The Riders DVD series contains app roxima tely 120,000 radio model schematics in the high est reso
lution digital format ever offered for this series. Now this is not a knock off of som eone elses work
or a pirated theft of copyrighted materials - all newly scanned in an easy-to -use DVD that will pro
vide years of serv ice and satisfaction . This is an origina l copyrigh ted and full y legal produc t of REA
....._.. well what else would you expect from the larges t and oldest producer of old radio informa tion?
Hurry and purchase now at this price - Introductory price is subject to change withou t notice!

OOI>IO.thO MOUVt\ - is the largest publisher of old radio age information on CO or oV D.
Produ cers of ARRL's 80 yea rs of QST on CD-ROM and some 60 + other CD/DVD 's

MDIO W .n.R{.Uly·n - 2043 Empire Central - Dallas, Texas 75235
(214)358-5195 - Fax (214)357-4693 - Internet: http://www.radioera.com

Radio Era Archives- the fi rst and largest radio resource archive and publish er ofdiqit ol publications

Preserving the Radio Era f or all time - - Digitally!

WANTED :Top prices paid for globe shape
radio tubes, new or used. Send for buy list
or send your list for offers. Write or email:
tubes@qwest.net See www.fathauer.com
or send for catalog of tubes for sale. NEW
ADDRESS: George H. Fathauer & Assoc.,
123 N. Centennial Way, Ste 105, Mesa

Licensed atleast 25 years ago?
And licensed now?

Then you should belong tothe
Quarter Century Wireless Association

For ntormaton write :
Dept. R

P.O.Box 3247
Framingham, MA01705-3247

http://www .qcwa.org
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AZ 85201. 480-968-7686, Call toll free
877-307-1414

WANTED: Old military radar displays ,
scopes, antennae , receivers , manuals ,
etc. Even half ton items! William Donzelli,
15 MacArthur Dr., Carmel, NY 10512.
847-225-2547, aw288@osfn.org

WANTED: Seeking unbuilt Heathkits,
Knight kits. Gene Peroni, POB 7164, St.
Davids, PA 19087. 610-293-2421

WANTED: Western Electric horns ,
speakers, amps, and mics. Barry Nadel,
POB 29303, San Francisco, CA 94129
museumofsound@earthlink.net

WANTED: Postcards of old wireless
stations; QSL cards showing pre-WWII
Ham shacks/equip. George, W2KRM , NY,
631-360-9011, w2krm@optonline.net

WANTED : Info on xmtrs made by Clough
Brengle Co. Used by the CCC, in the mid
to late 30's. Any help would be greatly
appreciated. Ron Lawrence , KC4YOY,
POB 3015, Matthews, NC 28106. 704
289-1166, kc4yoy@trellis .net
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-p-u.rcha.se R.a.dio SuPpJy

Purchase Radio Supply
327EastHooverAvenue
Ann Arbor, Michigan
48104

I ,

TEL (734) 668-8696
FAX (734) 668-8802
www.purchaseradio.com
e-mail: purchrad@aol.com

Iti I , j ! Hz., .fU' tu I ••••. ;It f

Founded in 1930, Purchase Radio Supply is the Midwest's popular vintage parts
dealer. We specialize in friendly service providing components for Real Radio
that other "antiseptic" radio stores can not match. If you are looking for
transmitting and receiving tubes, components, hardware, or publications
please give us a call. We may just have your parts for that special project. We
are also a stocking distributor for major electronics manufacturers and carry
modern components.

WANTED: Gonset Super 6 10-75 m.
converter. Norm Roscoe, POB 402, W.
Bridgewater, MA 02379, 508-583-8349

WANTED: WW II Japanese xmtrs & rcvrs
(parts, plug-in coils) for restoration & ER
articles. Ken Lakin, KD6B, 63140 Britta
St., Ste. C106, Bend, OR 97701. 541
923-1013. klakin@aol.com

WANTED: Searching for RME CT-100 or
3R9 xmtrs and info about them. David
Edsall, W1TOO, 156 Sunset Ave.,
Amherst, MA 01002. 413-549-0349,
dedsall @crocker.com

WANTED: Looking for information on
radio and radar equipment aboard the
Navy PB4Y-1. Warren, K1BOX, NC, 828
688-1922, k1 box@arrl.net

WANTED: WW II German, Japanese,

Italian, French equipment, tubes, manuals
and parts. Bob Graham, 2105 NW 30th,
Oklahoma City, OK 73112.405-525-3376,
bglcc@aol.com

WANTED: HeathGear, unassembled kits,
catalogs and manuals. Bill Robbins, 5339
Chickadee Dr., Kalamazoo, MI 49009.
616-375-7978, billrobb@net-link.net

WANTED: Incarcerated Ham seeks
correspondence. w/others on mil (R-390's
&backpacks) & tube radios. Also copies
of postwar-90's surplus catalogs,
backpack specs & photos. W.K. Smith,
44684-083, FCI Cumberland Unit A-1,
POB 1000, Cumberland, MD 21501.

WANTED: Books about flight simulators,
aircraft instruments, panel meters, or tube
computers. Chris Cross, POB 94,
McConnell, IL 61050.

Sold 4 You
I want to help you sell your electronic items and get you a fair market value.

I can help with collections, estates, and miscellaneous lots.
I do all the photography, advertising, packing, and shipping.

Safe, insured, and customized to your needs.
Friendly, helpful, honest service.

Serving the Western, Southwestern, and some Midwest USA.
Call, write, or email and let's see how I can help you.

John Wieder
62639 Ohlm Road 970-249-2751
Montrose, CO 81401 djwieder@montrose.net
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WANTED: Tektronix memorabilia &
promotional literature or catalogs from
1946-1980. James True, N5ARW, POB
820, Hot Springs, AR 71902. 501-318
1844, Fax 623-8783,
www.boatanchor.com

WANTED: Collins promotional literature,
catalogs and manuals for the period 1933
1993. Jim Stitzinger, WA3CEX, 23800
Via Irana, Valencia, CA 91355. 661-259
2011. FAX: 661-259-3830

WANTED: Westinghouse MW-2
Transmitter (RF Unit, Modulator, Power
Supply, Coils, Transformers, Parts). Will
pickup anywhere . Gary, WA40DY,
Seabrook, TX. 281-291-7701 ,
myctpab @earthlink. net

FOR SALE: G.E. low band mobile rigs
30-50 mhz, with vibrator or dynamotor,
with tubes ,1 rec 1 trans $50 pr + shipping
W0BEI, DAVE, MN, 800-500-8055,no
cables daveschmidtke@ lakes.com

NOTICE: ExpertHRO-500alignmentdone
with modern test equipment (HP, TEK,
etc .) www.nortrex.net or
nortrex@bigplanet.com 650-529-9180

Keep Your ER Magazines Organized!
Book boxes sold in sets of 15 - $15.95 plus $5.95

per set for shipping. For quantities less than 15, please
call. Shipped flat, easy to put together, no glue re
quired. Each box holds 12 magazines.

These boxes are also the correct size for many
ER-size magazines, including "Antique Radio Classi
fied", "The Old Timer's Bulletin" and "The Tube Col-
lector". 720-924-0171

ER Bookstore
PO Box 242, Bailey Colorado, 80421-0242

Or order on-line at WWW.ERMAG.COM
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BACK ISSUES
All El ectric Radio back issues are available at $38.00 per year (or any 12 issues), o r $3.75 for
single copies. Buy the entire r u n of Electr ic Radio from #1 for $375, a 55% discount over sing le
is sues. Special deal on any four years (or any 48 issues): $100.00. These prices include deliv
ery b y media mail in the USA . For a postpaid 25-page printed back issue index please send
$2. Foreign orders please inquire for shipping rates.

COMPENDIUMS
Collins 75A-4 Modification C om p en d iu m :All the factory m odification bulletins from Collins
Radio Co., an d all the articles printed in CQ, Ham Radio, QST and ER over the la s t 45 y ears, 85
p ages, $20.00 plus $4.00 S&H.
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 p ages,
$45.00 plus $5. 00 S&H.
Collins KWS-1, 32V series, and 75A series (AI thru A-3) : 42 pages, $15 .00 plus $4 .00 S&H

BOOKS
A . Atwater Kent, The Man, the Manufacturer and His Radios: This 108 p age paperbound
book describ es Atwater Kent's b io graphy, and his ri se from a saleman and inventor of electrical
equ ipment to become one o f A m erica 's foremost radio manufacturers and a h ousehold name.
There are historic photographs and d iagrams on nearly every page, and color plates with vin
ta geAKadvertising,by Ralph Williams and Iohn P Wolkonowic. --$25.95 -10% = $23.35
A Pictorial Histo ry o f Collins Amateur Radio Products: Ja y Miller's (KK5IM) cl assic v o lu m e
d escribes the amateur radio products produced by the Collins Radio Company. It has high
quality historic p h o tographs on nearly every page, and the te xt is backed up by Miller's personal
re sea rch. ---------------------------------------------------------------------------- $39.95 - 10% = $35.95
A Family Affair, T he R.L. Drake Story: The complete story of the RL. D r ak e story, as told by
John Loughmiller, KB9AT. 273 pages all about the history of the com p an y, product d escri p ti on s,
technica l rep air tips, and g reat shack photos make a must-have v olume for Drake u sers an d
collectors. -------------------------------------- -------------- -------- ---- ------------- 29.95-10% = $26.95
NEW! Collector's Guide to Antique Radios, by John Slusser. The 6th edition in 320 p ages
with hundreds of photos and descriptions of long-gone companies and products fr om 1920 to
1950 .
-- -- - - - - -- - - - - - -- -- - - - - - - - - - - -- - - -- - -- - - - - -- - - - - - - - - ------ -- ----- -- - - $2 4 .70 - 10 DID = $22 .45
Arthur Collins, Radio Wizard: 394 pages b y Ben Stearns tell Arthur Collins biography fr om
his early years until retirement. St earns is a professional journalist and was employed b y Collins
fr om 1962 to 1977. Many historic photographs and s to ries from former employees .
--- ----- ----- ------------------------------------------------------------------------ --- $18.95-10'Yo = $17.05

Communications Receivers The Vacuum Tube Era: 1932-1981: This is the cl assicl36 pag e
volume that h as much invaluable information about v intage rec eiv ers in one handy v olume . By
Ra ym on d S. Moore, 4th edition ---------------- -------------------------------- $19.95-10% = $17.95

NEW! Crystal Clear: Crystal S e ts, Crystal Detectors and Crystals: A 282 page g uid e to
crystal sets and related equipment made in the US from 1920 to 1955, by Maurice Siev ers
$29.95 - 10 % = $2 6.95

Heathkit, A Guide to Amateur Radio Products: This is the new revised second edition including som e
30 addition al products, a tube chart, sales data, a sepa rate ER ar ticle index, a completely new in trod uction,
and a new section devoted to Heath's CBequipm ent.The book is 75 pages larger than the or igin al. By Chuck
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T-Shir ts
The front d isp lay s the logo from the cover of ER (the tub e log o , Electric Radio , and
"celebrating a b y g on e era"). The back has "Real Radios G low in the D ar k " (used with
the permiss ion of Classic R a d io ) . The T-sh irts are 100% cotton and come ill. Small,
Larg e, X-Large, XX-La r g e. The color is s li ghtly lighte r than the cover o f ER. $1 5 .00
deliv ered, $16 .00 fo r XXL.

Electric Radio
Electric Radio #191

Pe nson, WA7ZZW- ------------------------$29.95-10% = $26.95
H eath N osta l g i a : Written by Te rry Perd ue, K8TP, an ex-Heath employee, this 124-pag e b ook is a
great history of H eath and the H ea thkits that we all remember. -- ---- $14.95-1 0% = $13.45
SPECIAL D EAL! H eath Nostalgia and H eathkit, The Earlv Years CD b oth b y Terry Perdue
----------- --- ---- -- --------------------- ---------- ---- ----- ------ -------------------------- -------- ------- $ 2 7•00

H ea th k it, The Early Years CD : By Terry Perdue, high quality scans of docu men ta tion from H ea th
p u b li cations, plu s a voice recording of Gene Fiebich. -------------------$1 8.95 - 10% = $17.05
H ir am Percy Maxim: P u blish e d b y Electr ic Radio, this is the complete bio g raphy of H P M, th e
fa m ou s founder of ARRL, by Alice Clink Sch umacher, 216 p a g es. --- -- $19.95-10% = $17.95
M ille r 's C ollect in g Science and Technology: 160 pages of high-quality color p hotographs from
rrruseurn collections make this h a rdback volu me an excellent introduction to th is new collecting
field. Written by Linds ay S terling -------------------------- -------------------- $29.95-1 0% = $26.95
T h e Collector's Va cu u m Tu b e Handbook: This is a 205 page book th a t is full of unique, h ard-to 
find information a ll. tub e types that were released before 1934 . Includes company histor ies and
good p hotos. --------------------------------- ---------------------------- ---------- $25.95-10 % = $23.35
R adio-Craf t: 50 Years of Radio b y Gernsback: This is a hig h -q u a li ty reprint of the March 1938
edition of Radio-Craft magazine and is abou t the first 50 years of radio, and contains h undreds of
vintage advertisem en ts. -------------------------------------- ------------ ---- ---- $1 5.95-10% = $14.35
Radios by H allicr afters : H igh -Q uality p h o to s, d esc r iptions, approxima te values, and short his
to r ies of nearly everything mad e b y H allicrafter s. By Chuck D achis -- $29.95-10% = $26.95
Radio Tubes and Boxes o f the 1920s b y Fathauer: If you appreciate th e rare and colorful vacuum
tubes and advertising art from th e early days of radio, then th is great 104-page book will be very
interesting and informative. --- ---------- ---------------------------------- ----- $26.95-10% = $24 .95
(N ote : Shortwave Receiv er s , Past and Presen t is out of print and w ill not b e availa ble until a t lea st
late 2007 ac cording to th e publisher.)
The A ll-Am erican Five R a d io: A lthough this book is ab ou t classic Ameri can 5- tube b ro ad ca s t
receivers, it also contains a wealth of accurate in forrna tio n on vacuum tube receivers, proper tr ouble
shooting, an d alignment and is recommended fo r experienced repairmen and n ovices alike. 92
p a ges b y Ric hard McWhorte r ----------------- ---- ---------------------------- $21.95 - 10% = $19.75
Transmitters, Exciters & P o w er Amplifiers: This is the comp anion volume to Moore's commu 
nica tion re ce iver book, b y Raym ond S. Moore, 144 pages . --------- ----- $21.95-10% = $19.75
Tube Lore : This is one of th e b es t vacuurn tube referen ce books ever pub li sh ed. All types of
information is included, such as tube d a te code information and production history. 173 pages by
Lu d w ell Sibley ----------- --------------------------- ----------- ---------------- ---- $16.95-10% = $15.25
Tu b e Testers an d Clas s ic Electronic Tes t Gear:Wri tten b y A lan D ougla s, a retired engineer, the
b ookis p acked full of valuable information about test equip ment, including hard to find calibration
data. 166 pages. ----- --- ------------------------------------ ------------ ------ --- --- $29. 95 -1 0% = $23. 35
NEW! Understanding, Building, and Using BalunsbyJerry Sevick, W2FML This isW2FMI's up
dated version of his classic b oo k that gives detailed information abou t many commonly-used
b aluns in amateur radio . --------------- -- ---------------- --------------- --- ----- $1 9 .95 - 10% = $17.95
Vintage Anthology, Rev ised Edition: by Dave Ishmael, WA6VVL, is a rev ised an d updated ver
sion o f D av e's pop ular b o o k. 209 pages of g rea t informati on especially v a luable to rad io b uilders.
$21. 95 - 10% = $19.75
Z enith, The Glory Years, 1 93 6 t o 1 945: 244 high-quality pages all about classic Z enith radios.
H undreds of high-quality color p hotos, and his to ry from the Z en ith company archives, never
b efo re available. If you lik e b eauti fu l Z enith consoles, you will like this b o ok ! by Cones, Bryant,
and Blak en ship --------- ----- -------- ---- ----- --------------- ----------- ------ --- $34.95 - 10% = $31.45
Zenith, The Glory Ye a rs 1936 to 1945, Il lustrated C atalog and Database: A companion v olurne
to "The G lory Years," this one has 151 pages of reproduced Z enith advertising and full serial n u m 
ber, chassis number, and production data that has never before been available in one reference
man u al, or to th e public. 151 pages b y C ones, Bry an t, and Blan k en ship.
-- ---------- ---- ----------------- --- ----------- ---- ----------------------------------- $29.95 - 10% = $26.95

O rdering Information:
u.s. O rders : Please add $4.00 shipping for one b oo k and $1.00 for each additional
b o ok, fo ur or m ore books are shipped free! O v ersea s and C anadian O r d er s : P lease in
quire for shipp ing charges.



Announcing the Felton Electronic Services R390F
High PerformanceHFReceiver

The Felton Update Engineered R390A comes with speaker, antenna, lab quality
alignment and service, plus full guarantees. All the upgrades are hand wired with
parts like original and include the following excellent upgrades:
Audio: 2 watts hi-fi audio, low-distortion Class A stages with all low-level stages

reworked for lowest distortion and noise. Three new audio filters are front
panel selectable: 4 kc LP, voice only 250-2700 cps, or CW at 250 cps BW.

Enhanced sensitivity and large signal handling: This includes installation of a new
6BZ6 RF amplifier and a linear diode detector. Minimum discernable signal
is at least -145 dbm.

All-new AGC system: No overshoot, pumping or distortion. Many advanced fea
tures, characteristics are optimized for AM and CW-SSB.

Line audio channel reworked to drive your low-impedance headphones through a
stereo panel-mounted headphone jack.

Hand-selected Eminence loudspeaker for precisely defined music and voice.

The KD0ZS R390A an
swers that nagging ques
tion in the back of your
mind as you look through
the ever larger and more
glossy advertisments: "Are
these things for real?"
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For full details and pric
ing of this once-a-life
time opportunity call
Chuck Felton (KD0ZS)
at 307-322-5858, or e
mail at:
Feltondesign@yahoo.com
'Web: FeltonDesign.com
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W7FG

Vintage
Manuals

Over 500
Manufacturers

and
10,000 Manuals

Radio, Test Equipment,
and Audio

402731 West 2155 Dr.
Bartlesville, OK 74006

800-807-6146

True Ladder Line
Nominal Impedance: 600 Ohms

Spreaders: light weight, Low wind load & long life.
Wire: 16 Guage., 26 strand, 100% copper. One
conductor from your equipment to the far-end
antenna insu lator (supplied), No Splices!
100ft. of Ladder Line with each Doublet Antenna

160-10 Meter Doublet Antenna ..$74.00
80-10 Meter Doublet Antenna $60.00
40-10 Meter Doublet Antenna $52.00
G5RV 80-10 Meter Doublet $35.00
100 Ft. of Ladder LineOnly $40.00
50 Ft. of Ladder Line Only $23.00

,\1_-,.... ,
~.....
-.

www.w7fg.com.

www.w7£g.com
In Business Since 1992

Ratesoutsidethe>US j ·· by airmail only:
CaIlada:US···$48
All other couritries:US $60

" .- . .:' -:.., '. - ..--

TheElectricRadiomailing date is posted monthly at www.ermag.com
Electric Radio

POBox 242
BaileyvColorado 80421-0242

Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday
Subscriptions and renewals may now be purchased

online at WWW.ERMAG.COM
Visa, Mastercard .and .American Express

Telephone: 720-924-0171
FAX Line: 303-838-3665

email: leditor2@indra.com



Electric Radio
PO Box 242
Bailey CO
80421-0242
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Postmaster: Return entire magazine for address changes, do not destroy.
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