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Editor’s Comments

Electric Radio Heavy Metal Rally Results
Congratulations to John Kaufmann (K9KEU) for taking 1st place in this year’s
Heavy Metal Rally witha whopping 108 point total! I'll print some of the comments
Ireceived and equipment used in the rally in a future issue as space permits.
Historical W.J. Halligan Series
Electric Radio has published in 16 episodes (five of seven Parts or Chapters) of
Bill Halligan’s vignettes, which he wrote as a newspaper reporter in 1923. Bob
Grinder (K7AK) has indicated to me that he believes that the material as a whole
represents fairly well the young Halligan’s early perspectives on both radio
phenomena and on people responsible for its development, and importantly,
reveals valuesimportant to him as he built Hallicrafters into a great manufacturing
company. Consequently, to preserve space in ER for new projects, Bob has
suggested that the unpublished Parts 6 and 7, which cover dialogue with Boston-
area amateurs, be placed on the ER web site for interested readers. This will be a
text file that may be downloaded for free. The material will be available at the end
of March 2005, and our web site is listed inside the rear cover of every issue.
The BPL Quagmire
Last month I reported on BPL developments, and I quoted portions of a public
newsletter released by the Utilities Power Line Council, a lobby group funded by
the industry. UPLC claimed that results of FCC testing showed much less BPL
interference than expected. However, ARRL submitted a 25-page Petition For
Reconsideration to the FCC on February 7,2005, and asIread the League’s petition
it seems to call into question all of the information released to date from govern-
ment and industrial sources, and that is putting it politely.
The ARRL petetion is a very strongly worded statement that is already proving
tobe quite controversial. It accuses the FCC and its Chairman of prejudgments, of
[Continued on page 39...]
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tenna input through a 2-pf ceramic ca-
pacitor. It has higher voltages than in a
75A-2, but it still works fine since the
screen and plate dissipation is well be-
low the maximum 6 AB7 ratings. The cali-
brator B+ is wired to the output of SW2
and is turned on when the BFO is on.
But, a switch in the calibrator’s cathode
circuit, located near V8, can disable the
calibrator. Its signal is strong onbands 1
through 5 requiring a reduction of the RF
gain, but is much weaker on band 6 and
requires full RF gain.

Iwanted a calibrator inmy early SX-28
since I liked it so well in the later one.
But, the later receiver still required V8 as
a preamp for the noise limiter. I found I
could replace the detector function of
V10 with two 1N4248 diodes on a termi-
nal strip mounted on an unused hole for
CHB3 near V10. This allowed me to use
V10’ssocket for the calibrator, whichisa
better location because it is close to the
Al antenna connector.

Some Other Useful Modifications

One modificationI feel should be done
to all SX-28s that are to be used with a
transmitter is to change the way the re-
ceiver is muted for standby. The stock
receiver is muted by opening the con-
tacts of plug SO2, located on the back of
the receiver, which turns off the 280 volt
B+ by disconnecting the ground at the

transformer’s high-voltage, secondary-
winding center tap. This causes over
negative 200 volts to appear on the mute
line during standby, which presents a
shock hazard with the external TR relay
contacts on my BC-610. My circuit in
Figure 3 modifies the SX-28 to discon-
nect the cathodes of the RF, IF, and audio
circuits from ground. This allows the
cathodes to float up to around 55 volts,
cutting off these stages for standby op-
eration.

I disconnected the HV winding cen-
ter-tap wire from pin 5 of SO4 and
grounded it. Next, I disconnected the
ground lug soldered to the grounded end
of the RF gain pot, R2, and ran a wire
from the ground end of R2 to pin 5 of
S04 on the back of the chassis. I un-
grounded R42, the audio output cathode
resistor, and connected it to the unused
pin6of V14.Iran a wire from pin 6 to pin
5 of SO4. I also replaced C47 with a 47-
pf, 100-volt capacitor, separated from
C49, towithstand 60 volts or more. Now,
502 and pin 5 of SO4 had no more than
60 volts on them when the receiver was
instandby.

My second SX-28's speaker enclosure
had a good speaker except for a small
tear in its cone, which I repaired with
contact cement. I purchased an enclo-
sure for my first SX-28 that had an un-
repairable speaker. In its

place, I installed a Jensen

TO RF AND AUDIO AMP POWER C10Qhigh-quality speaker
IF CATHODES _ . TRANSFORMER from Antique Electronic
V14 T7

Supply. I connected this

6V6 6V
E § zaov \w:)'mme speaker directly to my SX-
R2 = 28 with the new 8-ohm
RF GAIN f I' r audio transformer I in-
] . c47 = stalled, or I use a Ham-
R4z @QNF Loov mond 600-ohm to 8-ohm
vi4-6 sws  STANDBY transformer with my other
POWER CONNECTOR SWITCH S5X-28. Broadcast music
so2| MUTE sounds slightly better on
%4 9 CONNECTOR | the Jensen speaker than on
- the stock speaker, while
IMPROVED STANDBY CIRCUIT voice audio under poor
FIGURE 3 band conditions is better
o _| on the stock speaker. This
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is because the stock speaker has a little
lower high and low-frequency response
than does the Jensen speaker. Also, the
stock transformer from the bad speaker
didn’t work well with the 8-ohm Jensen
speaker, and its frequency response
wasn't as good as with the Hammond
transformer. I suspect the Hallicrafters
speaker isn’t 8 ohms, or its transformer
tailors the audio response. For music, I
prefer the Jensen, and for voice I prefer
the stock speaker.
Noise Limiter Improvements to my
Early SX-28

If your SX-28 has the earlier noise
limiter, the following information will be
of interest. I found the limiter in my
higher serial numbered 5X-28 was out-
standing in eliminating power line noise,
while the one in the early S/N SX-28
wasn’t as good. A big difference in the
two limiters was a low- pass Pl network
thatis used to filter IF voltages from the
blanking signal. It was replaced with a
tuned 455-kc trap in the later system, as
shown in Figures 2A and 2B of Part One.
The series coil and capacitive loading of
the earlier limiter caused a delay in the
blanking pulse arrival, allowing some
noise to get through. I obtained a later-
version 455-ke trap and replaced CH3,
(55, C53, and R47 with the later trap,
and increased R49 to 1 Megohm. Now,
the noise blanker is more effective. An-
other change between the two designsis
that the earlier system uses the first AVC
amplifier as a combined preamp and a
full-wave noise detector, requiring a dif-
ferent T5 transformer. I considered con-
verting completely to the later system,
but since the limiter was now working
well, and I didn’t have a later-model T5,
I left the preamp in the circuit.

During heavyblanking of strong power
line noise I could still hear some noise,
but only when I was listening to an AM
signal. A problem with the Lamb IF
blanker when receiving AM signals had
been pointed out to me by Chuck,
WAQZHH. If a blanking pulse inter-
rupts a carrier, the pulse actually modu-
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lates the carrier, and it generates noise
sidebands. My FT1000D turns its noise
blanker off when in the AM mode be-
cause of this problem. To solve it, Halli-
crafters added a shunt noise limiter to
the audio circuit when they changed to
the later limiter; see Figure 2B of Part
One. The audio limiter consists of the
second half of V10, a 1-Megohm resistor
(R70), and the switches SW5-1; see Fig-
ure 2B of Part One. I added this circuit
using a 1IN4148 diode, a .05 pF capacitor,
SW5, and a 1-Meg resistor across R24 on
a small terminal strip located near V10.
SW5, inside of R53 on the early receiver,
has one pole instead of the two-pole
later design. I found that by using the
single pole of SW5 for the shunt limiter,
and leaving the blanker always onwasn’t
a problem, since the heavy back bias of
R51 will bias the blanker off when SW5is
off. Now, the limiter in my earlier re-
ceiver works as good as the one in my
later one.

Why did Hallicrafters bother with the
expense of a Lamb noise blanker, and
not just use a less expensive audio peak
noise limiter like most AM receivers of
that time? The answer is that while the
audio peak limiter will eliminate audio
noise, additional noise in the IF system
will degrade the sensitivity of a receiver
by affecting its AVC system and causing
spurious noise when the noise mixes
with other IF signals. The Lamb blanker
eliminates this IF noise by removing noise
pulses early in the IF and then the audio
limiter further eliminates any noise
caused by the blanking action.

Conclusion

George Silva (WB6HCX) supplied me
with copies of two interesting Hallicraft-
ers documents. One was a service bulle-
tinissued in 1951 after the SX-28 was out
of production. It shows an added crystal
calibrator and the replacement of the
shunt audio limiter with a series limiter
one for better noise limiting. This re-
quires the addition of a 6ST7 tube on a
bracketnear the audio detector tube. The
65T7’s diode is used for the limiter and
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the triode for the calibrator. I've never
seen this modification in a SX-28 so I
don’tknow how well it works. The shunt
limiter in my SX-28’s performance is ex-
cellent, but it may be interesting to ex-
periment with the series limiter circuit.

The second documentis anaddendum
to the SX-28A instruction book stating
the second RF tube, a 65K7, has been
replaced witha 6 AB7 for more sensitivity
onband 6.I've never seen this change in
a SX-28A so it must have been for very
late SX-28A’s. I would be skeptical of
this change and I don’tadvise trying itas
a modification because the 6AB7 is a
sharp cutoff tube and has very poor AVC
control. They also had to change the RF
circuit to suppress oscillation and insta-
bility problems. These were most likely
caused by too much RF gain on the lower
bands. I think it's better to improve the
RF impedance matching and RF coil de-
sign for increased sensitivity on band 6.

Both of my modified SX-28s have be-
come my favorites for use with my BC-
610E and at my Mammoth Lakes, CA,
QTH where [ often experience power
line noise. Also, the variable IF selectiv-
ity is an outstanding feature to control
selectivity. It is not available on most
earlyreceivers. Its noise limiter system s
the best I've used for AM reception. Its
frequency resolution and stability is not
asgood as thelater Collins A-line receiv-
ers, but after the addition of a crystal
calibratorit’sadequate on 20 meters and
below for AM phone reception. The only
thing I'm not satisfied with is the lack of
sensitivity on band 6, which will be a
subject of further work. The receiver’s
manual states it's designed for a 400-
ohm antenna input, but both of my re-
ceiversare verysensitive up through band
5using a50-ohm input. I suspectabalun
forbetter antenna matching ontheinput
of the band-6 antenna coil would im-
prove sensitivity on that band.

This SX-28 project has been a very
satisfying experience and changed my
ideas about what makes a good HF AM
receiver. It has pointed out some valu-
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able design features to me, such as how
noise limiting and a single-conversion
designcanhavelessnoise, less tendency
for RF overload, and doesn’t have the
birdies typical of multiple-conversion
receivers. An experience I had when lis-
tening to weak AM signals pointed this
out. One nightlast fall I tuned to 3885 ke
using my FT1000D in its AM mode and
heard some weak Q3 AM signals. I
switched to my modified SX-28 and could
copy them perfectly Q5, except for an
occasional static burst. My SX-28, even
in the 4 kc “sharp” selectivity position,
had more highs and less distorted audio
than did my FT-1000D. I next tried my
75A-4 withits improved audio and mix-
ers, and it did much better than the
FT1000D, butIcouldstillonly copy them
Q4 atbest. My modified SX-28 beat both
radios hands down. This may be due to
less mixer noise and the SX-28’s LC-
coupledIF stages that don’t ring as much
asdo crystal or mechanical filters. A good
audio system makes abig difference when
copying weak AM.

I'would like to thank those who con-
tributed ideas and parts for this project: -
Wayne (W6IRD), John (WB6JUS), Joe
(W1GFH), Chuck WAWZHH), and es-
pecially David (KM5TZ) and Mike
(K6ZSR) for finding the detector clip-
ping problem and a solution. George
(WABHCX) and Clay (W7CE) supplied
documentation on the different SX-28
versions. Additionally, thanks to Brian
(NI6Q) for supplying recapping infor-
mation on his SX-28A along with AVC
improvement ideas. I feel every AM en-
thusiast who has power line noise, who
likes to try copying weak AM signals,
and who enjoys high-quality audio and
working on and improving receivers,
would enjoy owning an SX-28.

ER
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Cathode Modulation
History, Theory, and Practical Implementation

Part 1

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

Ever since Iupgraded from Novice to
General, [ havebeen fascinated with cath-
ode modulation. It was used in my first
AMphonerig.[Thavehad almost 45 years
toresearch the subject. The fruits of that
effort will provide fellow AMers a viable
option for home brewing an AM trans-
mitter. The techniques described will re-
sultin excellent audio characteristics, be
simple to adapt and will not employ an
expensive and often unobtainable modu-
lation transformer. The modulator to be
described has been used for CW rigs in
the 100-watt range and can be used with

Frank Jones was working in his radio
laboratory then this photo was taken
sometime in the 1930s. (From the 1937
Radio Handbook, in the collection of
Gary Halverson, WA9IMZU)
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almost any transmitter. The unit even
inherently provides excellent negative
peak limiting as an added bonus.

We are indebted to Frank C. Jones, a
respected radio engineer, for his work
published in 1939. It is fascinating from
both historical and technical aspects.
Many references willbemade tohis work.
Mr. Jones claims many advantages to
cathode modulation including greater
efficiency over grid modulation. The big-
gestadvantage for today’s amateur wish-
ing to build a HB rig is that many of the
techniques can easily be used with mate-
rial still readily available in the 21st Cen-
tury.

The ARRL handbooks of the 40s and
50s present the classic form of cathode
modulation. No practical examples are
given. They contain some interesting
theory, which at times differs from the
Jones text and several pre-war articles.

The first known published reference to
cathode modulation was for a simple 5-
meter transceiver. It places a carbon mi-
crophone in the cathode circuit, see Fig-
ure 1. Nothing could be simpler. Fidelity
was questionable and the circuit could
only be used for low power. Over the
next five years the method was devel-
oped and resulted in Stancor producing
apre-war, 100-watt AM transmitter em-
ploying cathode modulation in 1939.
Stancor was known for its transformers.

Modulation Methods

Most AMers are familiar with plate
and screen modulation. Their require-
ments, advantages and disadvantages are
well documented and widely known by
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Figure 1: Originally published in 1934,
this is the first known reference to
cathode modulation.

those of us into “Angel Music”. A com-
mon subset of screen modulation is, of
course, controlled-carrier modulation
which increases the average RF output
during modulation. Other forms of
modulation deserve mention, either be-
cause of their uniqueness, or their rela-
tionship to the subject of cathode modu-
lation.
Loop Modulation

One of the earliest reported forms of
voice modulation is called absorption
modulation, and the basic circuit is in
Figure 2. A variantknownasloop modu-
lation is shown in Figure 3. The objec-
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Figure 2: Absorption modulation.
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Figure 3: A loop modulation method.

tive of both methods is to vary the RF
antenna current at an audio rate. Like
the crude cathode modulation circuit, in
is simplest form, one or more carbon
microphones are placed in the antenna
circuit. Again, the transmitter power is
severely limited and fidelity islacking. It
was used primarily before World War I
and resulted in many destroyed carbon
microphones. Thankfully it has been ob-
solete for about 80 years.

Bob Raide (W2ZM) has a working
specimen. Bob is a very talented and
knowledgeable broadcast engineer with
a passion for “Old Buzzard” rigs. If you
are lucky enough to work him, he canbe
coaxed into demonstrating loop modu-
lation on the air. It’s a real kick and does
notsound all thatbad. In his transmitter,
a loop is coupled to the final output coil
and fed with audio. This just goes to
show that simple unorthodox methods
canbemade to work. Bob also hasahigh
powered rig builtby Frank Jones. The RF
deck bears a suspicious resemblance to
the high-powered, cathode-modulated
transmitter illustrated in his 1939 publi-
cation.

Grid Modulation

There are many forms of grid modula-
tion. As mentioned, screen modulation
and its various forms are often used on
the Ham bands. Where RF pentodes are
used, you can even modulate the sup-
pressor grid. It is claimed that close to
100% modulation is possible with % of
the CW RF output at about 50% effi-
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ciency. Of these, itis rarely used because
most RF output tubes are triodes or tet-
rodes. Those that are pentodes, the sup-
pressor grid often can not be separated
from the cathode. So, like loop modula-
tion, it is basically a foot note.

The other grid, not often thought of
these days in the context of AM modula-
tion, is the control grid. The grid bias is
made tovaryatanaudiorate by injecting
audio between the grid and its bias sup-
ply. The method is often referred to as
efficiency modulation. The overall effi-
ciency varies over a 2 to 1 ratio for 100%
modulation. The resting efficiency is
claimed to be about 15% and varies to
about 25% with little or no distortion. If
some distortion is accepted, the Jones
text suggests that up to 40% efficiency
can be obtained. Compare these figures
to the generally accepted values of 30 to
35% for screen-grid modulation.

As with all grid modulation schemes,
the audio power requirement is low.
However, the overall RF output suffers.
The control grid method tends to be
difficult to adjust for distortion free au-
dio. Grid-bias voltage and audio varia-
tionsmustbe critically adjusted for proper
operation. Also, since the efficiency is
low, large reserves of plate power dissi-
pationarerequired. The same RF output
can be obtained with smaller tubes by
using plate modulation. Asinall of engi-
neering, there are always economic
tradeoffs to be made.

The importance of this brief discussion
expounding the characteristics of grid
biasmodulation willbecome apparentas
we delve into the practical aspects of
series-cathode modulation. Traditional
cathodemodulation circuits (those briefly
mentioned in the ARRL handbooks) pro-
duce a combination of plate and grid
modulation. As we shall realize, one of
the easiest forms of cathode modulation
toimplement is really a form of control-
grid bias modulation.

Cathode Modulation
While there is no prohibition against
14 Electric Radio #190

tetrodes or pentodes, better results are
claimed to be obtained with triodes in
the RF stage. Like plate modulation, the
modulating impedance has tobe matched
to the impedance of the cathode circuit.
Theaudio requirements are considerably
reduced and depend on the ratio be-
tween grid and plate modulation. Typi-
cally this runs between 10 and 20% of
that required for plate modulation.

The ARRL handbooks give a theoreti-
cal example of impedance matching and
requirements based on the ratio of plate
to grid modulation. Their presentation is
that thenormal plate impedance is modi-
fied by this ratio. More plate modulation
gives higher impedance. Thus, 5k plate
impedance with an equal amount of grid
to plate modulation yields 2.5k as the
impedance thatshould be matched. Both
the ARRL and Jones texts agree that the
way to vary this ratio is via a tap on the
cathode modulation transformer. In all
examples of pre-war cathode modula-
tion circuits, a transformer is shown.

Interesting differences between the two
texts appear. While the ARRL implies
that the theoretical value is tobe matched,
the Jones text just plainly states that the
practical value varies between 300 and
1500 ohms. Other 1939 articles suggest
the matching impedance to be 10% of
the plateimpedance. Jones further states
that for all practical purposes, the sec-
ondary of thismatching transformer can
be 500 ohms. If there were a mismatch,
slightly more audio would be needed. It
simply would not be a show stopper. A
small mismatch would not affect audio
quality. Jones claimed that a 2-to-1 mis-
match canbereadily tolerated with some
inverse feedback in the audio modulat-
ing stage.

It would appear that an audio trans-
former matching the audio output tubes
of a small amplifier to 500 ohms might
do the job very nicely. The secondary
must be able to handle the cathode cur-
rentand voltage from cathode to ground.
We obtain insight to the voltage across
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Figure 4: Partial schematic of a 160-
meter, cathode-modulated transmit-
ter using a “conventional 20-watt pub-
lic address amplifier. (Frank Jones,
1939)

the transformer in the cathode circuit
from a December 1939 article by Ray L.
Dawely, W6DHG. He is giving numbers
of between 175 and 450 volts. These
figures are for a different circuit configu-
ration. At least we have somewhere to
start. In any event, the voltage should be
much lower than that on the RF plate to
ground and much closer to that of the
small audio amplifier.

Do youhaveanaudio amplifierwitha
500-ohm outputoranaudio output trans-
former with 500-ohm taps? How abouta
speaker to line-level transformer back-
to-back with the speaker output of the
amplifier?

The 1939 Jones text shows a cathode-
modulated transmitter thatuses a pair of
6F6sin the modulatorand 100THs in the
PA at the 1 kW level. This is shown
partially in Figures 4. The rule of thumb
has been to provide at least 10% of the
required plate modulation audio to the
cathode circuit. There is one caveat: The
transformers Jones used were specifi-
cally designed for cathode modulation
service. Period advertisements offer the
Jones transformers for sale. Now if you
think plate mod iron is rare, try finding
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on of these guys. Even if you had one,
you may not recognize it for what it is.

A modern version of this scheme is
found inabroadcasttransmitter designed
by James R. Cunningham. His CM 30-50
Cathode Modulation Transmitterisreg-
istered with the FCC. Efficiency is stated
tobesimilar to conventional plate modu-
lation. Circuits and descriptions
are provided on his web site,
http:groups.msn.com/GospelRadio/
cathodemodulationbycunningham.msnw.
A visit is well worth it because the tech-
niques appear to be easily adapted to
amateur AM.

It Works!

Yes, Frank Jones was a genius! An
experiment with a DX-20 worked and
proved quite capable of 100% modula-
tion. The only problem encountered was
downward modulation, perhaps due to
the limits of the power supply. It sounded
quite good. Here are the test conditions
and results:

A small Bogen audio power amplifier
(power rating unknown) was used, with
the 500-ohm tap connected in series with
a 500-ohm pot from cathode to ground.
Optimum resistance (as Jones shows in
his schematics) is 200 ohms. The pot can
be used to control the carrier level for
correctlinear amplifier conditions if this
exciter is fed into an amplifier. 510 volts
at 130 mils (66 watts input) yields 50
watts CW out and 75% efficiency with
themodulator out of the circuit. 510 volis
at 115 mils (58.65 watts input) with the
modulator in the circuit yields 40 watts
out and 68% efficiency.

YoubetIwassurprised! Now wehave
a super-simple way of producing AM
with a CW transmitter. Do remember
that the RF stage’s grid is self biasing
under the test conditions.

Series Cathode Modulation

Paul Goodman’s article “A Simple
Low-Power Series Modulated Transmit-
ter” (ER #178, March 2004) does not use
a transformer. The entire audio output
stage is clearly placed in series with the
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Simplified schematic of a traditional
cathode modulation circuit. Vary the
tap to adjust the ratio of plate-to-grid
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Figure 5: Simplified schematic of se-
ries-plate modulation.
RF stage through its cathode circuit. Ray
L. Dawely, in his December 1939 article
inRadio Magazine, refers to this as series
plate modulation as shown in Figure 5.
Let’s change the circuit just a bit. In-
stead of placing the RF stage’s grid-cir-
cuit return to relative ground at its
cathode’s potential, wereturnitto ground
atthe audiomodulator cathode or circuit
ground. We now have a totally different
circuit which only lookslike the RF stage
is being cathode modulated. This con-
figuration is shown in Figure 6.
Remember those figures of 175 to 450
voltsbetween the cathode and ground of
the modulated RF stage? With the RF
stage’s grid at ground potential and its
cathode above ground, the voltage drop
across the modulator tube is actually pro-
viding negative bias to the RF stage’s
grid withrespecttoits cathode. Thisbias
voltage changes at an audio rate as the
16 Electric Radio #190
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Figure 6: The RF grid return is now at
ground, rather than the cathode of the
first RF tube. This is series cathode
modulation.

resistance to ground varies due to the
changing conduction of the modulator
tube. We now have mostly grid bias
modulation via the cathode circuit. Still,
the techniqueis referred to as series cath-
ode modulation.

Thebig advantage of this circuitis that
nomodulation transformer isused and it
can be used at any power level. Unlike
traditional control-grid modulation
where the bias and audiolevels are criti-
cal, correct operating conditions are al-
most automatic if the RF stage is self
biasing. Fixed bias presents problems
which will be elaborated on in Part 2.
Additionally, the RF stage can never be
completely biased to cutoff. Thus, a very
effective negative peak limiter is pro-
duced. Practical circuits have been de-
veloped and employed with excellent
results at all power levels.

Part 2 of this article will describe a
simple, yet highly effective modulator
which can be applied to almost any CW
transmitter at any amateur power level.
It features amore modernapproach than
that of 1939 and subsequent versions
andincludes PTT control relaysand nega-
tive feedback with carrier level adjust-
ment. T have used it with a DX-20, Globe
Chief, HB 1625 and a SB-400 SSB
Heathkit transmitter and worked some-
one using a similar modulator coupled to
a 4-1000. Construction, interfacing, and
operating will be presented in the next
installment of this article.
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Figure 2. Schematic of the cathode modulated 6L.6G phone.

Ci—170-600 ppfd. Cu—.05-ufd. 600 - Re—1 megohm, T;—2500 obms to
mica frimmer con- volt tubular watt 500 ohms, 10-watt
denser. Ciz—.005-pfd.  600- R1—25,000 ohms, V; rating

Cz—.01-pufd, 600-volt volt mica watt CH—15-hy., 200-ma,
tubular Ci—10-ptd, 25-volt Re—2 megohms, ¥ chol

Cor—100-pufd. midget elect, watt BC—-—B_igs cell b
variable. Cr—8-pfd. 450-volt Coits—See coil table

C—.01-ufd, 600- e R a0 ohms, Si—Plate on-off
volt tubular switeh

Cs—0,5-pfd. 200 - Cip~—16-pfd, 450-volt Rir—1 megohm, 13 Sp—A.c. omn-off

elect, watt N
volt paper switch

Ce——.005-yfd. 600 - R1—100,000 ohms, 1 Riy—400 ohms, 2 Pi—150-ma.  6-volt
voit mica watt watts 1amp

Ci—Homemade neut. Rz—300 ohms, 10 Riz—200 ohms, 10 Po—250-ma. &-volt
condenser, 17 by watts watts lamp
27 parallel plates Ri—10,000 ohms, 1 R:1:—25,000 ohms, 50 J—Cr -

y l 1 —Crystal plate cur
cﬁgoﬁ;":;& 600- watt watts rent jack

Com00-upFd. per Ri—10,000 ohms, 10 Ri—S50 ohms, 1 watt J:—6L6C cathode
section split stator watts Tr—800 v, et, 175 current jack

Ci—.0t-pfd. 600 - Rs—3000 ohms, 1 ma.; 6.3 v.,, 5 a.; RFC—2.5mh,, 125 -
volt paper watt 5v,3a ma. choke

Figure 7: Cathode-modulated 6L6 transmitter, October 1939 Radio Magazine.

[The cathode-modulated 616 phone
transmitter on this page is reproduced
from the October 1939 issue of Radio
Magazine, by Frank Jones. The coil chart
for this design is on page 19, and there
areno parts which are especially hard to
find.

The large schematic on page 18 is a
250-watt CW transmitter using 6L6s and
an 813 final amplifier. Its coil chartis on

Electric Radio #190

page 19, along with a parallel cathode
modulator for the transmitter. This was
originally published in the 7th edition of
the Radio Handbook, 1941.

Although originally published atleast
64 years ago, it should berelatively easy
to built these transmitters even today
because no special transformers are re-
quired, and the power supplies are of
conventional design.]
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COIL DATA
CATHODE MODULATED 6L6G TRANSMITTER

BAND

10

20

40

80

160

OSCILLATOR

~ Plate

31, turns no. 20 dec.c. 17
long. V"
plate and grid coils

7 turns no. 20 d.c.c. 1 long.
V8" separation btwn plate
and grid coils

14 turns no.
long. V3" separation btwn
plate and grid coils

24 turns no. 24 d.c.c, close-
wound, 33” separation btwn
plate and grid coils

44 turns no. 26 E.
wound. 34" separation btwn
plate and grid coils

(112" dia. farms) FINAL PLATE
Grid
5 furns no. 20 d.e,e. V4 6 turns no. 14 E, 114" Jong,
separation btwn | long, ot 114" dia., c.t.
12 turns no. 20 d.c.c. ¥4” | & turns no. 14 E, 1" long,
fong, c.t. 134" dia., ct.
20 d.ce. 1”1 32 turns no. 24 d.cc. 17 18 turns no, 16 E. 134"
long, <.t. long, 154" dia., c.t,
56 turns no. 26 E, close~ 32 turps no. 18 E. 114" long,
wound, c.t, 15" dia., c.t.
close- | 80 turns wo. 28 E. ciose- 56 turns no. 22 d.c.c. 27
wound, c¢.f, Shunted with fong, 214" dia., c.t.
3-30 pufd, trimmer

Amp. “grid” windings semi-resonant, Space for best operation before cementing turns on form,

Cy, Co—-50~upfd. niidget
variable

Cy ~es 35-ppfd, midget
variable

G = 15-ppfd, midget
variabie

Cs, Co—70-pufd., 070"
spacing

€r, Cs, Cor—.00005-2fd,

mica }
Cig——005-fd. mica
3t Ve, L 005-pfd,
1000-volt mica
Cie _to Cor—.003-nfd.

Co, Gog—4-pfd. 600-
volt oif-filled -

Co—0.5-pfd. 400~voli
tubular

Cop—A0001-pfd. mica

Ri Rz Re, Ry, Re—50
ohms, 32 watt

Re—25,000 ohms, 1
watt

R7,  Rs Re—100,000
ohms, 2 watts

Ryg — 5000 ohms, 2

watls
Ru vy 2000 ohms, 2

ode modulatar.

80 milliamperes.

110 VAL

Figure 25.
PARALLEL CATHODE MODULATOR FOR
250-WATT TRANSMITTER.
The 250-watt c.w. transmittet will give a 125~
watt phone carrier when modulated by this cath-
The bias voltage should he ad-
justed so that the modulator tube plate draws
Choke CH should have 8 to 20
henrys inductance and be capable of carrying
about 250 milliamperes—175 ma. plate current
to the 813 and 80 ma. to the modufator,
be necessary to reduce the power supply voltage
to 1250 volts when cathode modulation is used.

mica wal
Cea — .00L-pfd. 5000- Ri, Rus, Fas—100,000
volt. milca ohms, 2 watts
oy — 25-pfd. 50-wolt Ryr-—15,000 ohms, 10
electrolytic watls
TO “+2000 V.*
ON R.F. SECTION _TO “CATHODE
211, 242-A,08 845 ot
SECTION
TO LINE OR
PLATE OF
RIVER

~H.V, AND
GND, OF RF,
SECTION

Q
+1250 V.
TG POWER
SUPPLY

It will
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Rye—150,000 ohms, 2

watts

Ry ~— 2000 ohms, 10
watts

Ra—5000 ohms, 10
wails

T—10v., 8 &

T;.»g-s v, 3a;63v,

a,
Tr—-1030 v., c.t, bias
tap at 30 v
CHa, CHe—13 hy., 250

ma.
RFC; RFC’z—gI/.Z mhy.,

125 ma,
$—2~pole, 4-position

isolantite  selector
switch

VALUES OF COMPONENTS USED IN THE 250-WATT C. W. TRANSWITTER.

S—2-pole, 5-position
sefector switch

30 turns no. 20
d.c.c. closewound on
14" dia. form

Le—25 turns no. 18
d.c.c. closewound on
17 dia, form

Lo—11 furns no. 20
d.c.c. spaced to oc-
cupy 132" on a 1”7

form

Li—8 furns no, 12
enam, 17 dia. and
spaced fo a length
of 1%, Self-sup-
porting,

b

|

[Editor’s note: Part 2 will be featured in
the April 2005 edition of ER. Also, as
K2DKmentions, any of the Radio Hand-
books published by Editors and Engi-
neers Ltd. from 1940 to about 1962 have
very detailed information aboutalterna-
tive modulation methods such as cath-
ode modulation that ARRL handbooks

do not.]

ER
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A 1948 GE FM Police Radio Club Project

By Chuck Teeters, WAMEW

110 Red Bud Lane

Martinez, GA 30907

Photos by Tony Chang, WW4TC

Due to the number of 10-meter spo-
radic-E openings in the past few months,
the Amateur Radio Club of Augusta was
discussing adding 10-meter FM to the
club station. As with most clubs, funds
were limited, so the talk turned to sur-
plus. Henry (KN4AV) offered to head the
projectif Iwould help. Later, at Henry’s
home, I noticed the original step to his
shackhad beenreplaced withtwo heavy
metal cases about 12" by 10" by 10". I
asked about them and he said they were
a temporary (for the last 26 years) re-
placement for a missing step. I recog-
nized the units as GE two-way mobile
radios like the ones I maintained for the

Monmouth County Police in the late for-
ties. Henry said someonehad given them
to him. He had never opened the units
up as they were locked. A look at the
undersides confirmed they were low-
band GE FM radios.

A 3/8" drill and punch unlocked the
top covers. A check of the ID tag con-
firmed they were 30 to 40 MHz GEs, with
a4ET6F5 60-watt transmitter with a pair
of 807s running from a 6-volt dynamo-
tor, and a 4ER6B8 vibrator-powered re-
ceiver. Both were single channel, crystal
controlled radios. Another the tag indi-
cated the pair had belonged to the South-
ern Railroad and were on 31.13 kHz. I

After serving in a railroad locomotive for years, and then as a door stop for 26 years,
these GE mobile radios were easily returned to service as a club radio project.
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suggested to Henry that this would be a
great chance to acquaint the newer club
members with tube radios. We agreed it
would be a good club project to bring
them up on 29.6 MHz, the FM simplex
frequency.

Link Radioled the way into police FM
in 1940. They had built AM policeradios
forseven years before the FM sets. Police
radio started in the early thirties with
modified AMbroadcast transmitters and
autoradios workingjustabove 1500 kHz,
the upper limit of the broadcast band
back then. It was a one-way system,
base-to-cars only. By the mid thirties,
two-way operation was added by using
30-42 MHz AM for mobile-to-base. The
higher frequency was selected due to
mobile antenna limitations. Link took
the lead in sales with their model 199
and 205 AM equipment, with crystal-
controlled transmitters and receivers with
squelch. Western Electric built a
model 133A police set. Stancor entered
the field with their model 2840 AM unit.
Link, GE, and RCA made 100 to 1000
watt MF AM transmitters, operating be-
tween 1.6 to 2.5 MHz, for police base
station transmitters.

In1940, Link developed and tested an
FM two-way 30 MHz system with the
Connecticut State Police. The test results
virtually ended the AM policeradio reign.
Before the change over from AM to FM
could get started, WWIl intervened and
the Link FM radio production was taken
over by the military. Motorola, Western
Electric, and others developed FM radios
for the military also. After the war, every-
body got into the police FM two-way
business. Link, Motorola, RCA, Dumont,
KAAR, and Federal Radio were promi-
nent in the field. GE got off to a slow
start, but in1948 their FM equipment
offering was a rugged, dependable set
that cost a bit less than the competition.
Monmouth County, New Jersey, added
the GE 30 MHz equipment to their sys-
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tem. The county continued to use their
Link 1-kW MF AM base-to-mobile trans-
mitter on 2366 kHz, and used the GEFM
on 37.1 MHz for mobile-to-base. How-
ever, the post war growth of the county
had over 200 mobiles on that one fre-
quency. Two major disasters in the late
forties, a train wreck and a ship explo-
sion, so overloaded the channel that 12
additional police frequencies were put
into service around the county. The GEs
continued as the radio of choice for 37.1
MHz, but Motorola won the bid for ev-
erything else. [ serviced the GE sets for
many years, until the equipment was
taken out of service.

Once a month, I checked the GE re-
ceiversatthe county basestation in Free-
hold, about 15 miles from my Asbury
Park home. I usually drove over in the
evening after work. One night the Free-
hold radio operator, Bob Reynolds,a Ham
I knew well, walked outside to glance at
my car as I was leaving. I had a Link 205
receiver on 2366 kHz in the car, but no
transmitter. About 10 minutes after leav-
ing theradiosite, my Link receiver came
to life with a stolen car broadcast, au-
thority Freehold. Itreported a gray 1950
Chevrolet, 2 door, NJ license MA2412,
stolen in Freehold, and was headed to-
wards Asbury Park. That was my car.
Every set of headlights coming at me or
up behind me looked like a police car.
Thatwasanervous drivehome thatnight.
The minute I walked in the door, I called
Freehold, and asked what was going on.
Bob said he would cancel the stolen car
broadcast. He just wanted to see if I
made it home OK. I could feel the smirk
on his face over the telephone.

It was like old home week when I
brought the GE into my workshop for a
cleanup and inspection. The chassis and
cabinets were inremarkably good condi-
tion, considering the use they had been
put to for the last 26 years. They were
under a carport that kept most of the rain
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The 4ET6F5 transmitter is on the left, and to the right is the 4ER6B8 receiver.

away from them. The overall condition
speaks well of the quality construction
employed by GEin the late forties. A trip
with the cleaned up radios to the next
club meeting for a show and tell gener-
ated a lot of interest. Several of the club
members work on two-way stuff and
could not believe the size, weight, or
power connectors of these GEs. The
transmitter weighed in at 38 Ibs, and the
receiver at 21 Ibs. These 6-volt units re-
quired 45 amps on transmitand 12 amps
onreceive.

With the interest generated by the old
GE, aschedule was set up for the conver-
sion to AC operation. We would start
with the receiver, strip out the vibrator
power supply, and bring the receiver up
on 31.1 MHz (the railroad frequency)
with abench supply and make the neces-
sary repairs to get it working, install the
ACpower supply, and then tune it up on
29.6 MHz. Then repeat the procedure
with the transmitter. A call for help to
W3LW and we got the GE schematics,

22 Electric Radio #190

courtesy of K3JPB, for the rig.

The 4ER6 receiver uses a 6BH6 RF
amp,a 12AT7 crystal oscillator /mixer, a
6BH6 6-MHz 1stIF, a 12AT7 2nd crystal
oscillator /mixer,a 6BH6 455 kHz 2nd IF,
followed by two 6BH6 limiters at 455
kHz. A 6 AQ7 discriminator is followed
by a12AX7 audioamp and a 6AQ5 power
amplifier. The triode section of the 6AQ7
is a squelch noise amp and a 6AL5 is the
noise rectifier. The output of the noise
rectifier is balanced against the 6BH6
2nd limiter grid current for squelch, and
provides cutoff bias to the 1staudio am-
plifier. The 1st oscillator crystal is a third
overtone operating 6 MHz below the RF
input, and the 2nd crystal oscillator op-
erates on 6455 kHz.

One 12AT7 tested weak and that was
it for tube problems. The tube sockets
were cleaned and de-oxed, the vibrator
power supply wasremoved and the bench
power was connected. It came to life
with over2 watts of noise, and nosquelch
to silence it. A signal generator set on
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The photo on the right shows where a transformer and a filter choke have
replaced the original vibrator power supply that is no longer needed.

31.13MHz gotit quieted down, with full
quieting at 1.2 pv. A check of the squelch
circuit produced two 1 Meg resistors that
had increased to over 1.5 Megs, and a
bad 680k resistor also. By replacing the
threeresistors, the squelch was fine. Now
the squelch would trip at .3 pv. Other
than the squelch, there was nothing else
wrong with the receiver. A touch up
alignment didn’t do a thing for the re-
ceiver. It did prove however that the
receiver was as broad as a barn, 30 kHz
wide, but that was OK back then as the
channels were 30 kHz wide.

An old Philco AM/EM broadcast re-
ceiver power transformer and filter choke
were mounted on the chassis where the
vibrator supply was removed. Two sili-
con-diode rectifiers and a pair of 8-mfd
caps were installed and wired up. The
receiver worked great on 120 VAC, ex-
ceptafter 4 hours the power transformer
was very hot. A 6-volt filament trans-
former was mounted under the chassis,
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to lighten the load on the old Philco. A
new crystal was installed, the RF was
realigned, and the receiver could hear
signals on 29.6 MHz under .2 pv and the
squelch would release on .3 pv. It was a
really good 10 meter FM receiver

The transmitter got much lighter and
easier to work on when the dynamotor
was removed, along with its 40-amp re-
lay. Two other 6-voltrelays, the antenna
transfer, and keying relay were left in
place. The tubes were pulled, checked,
and the sockets cleaned. A 6BA6 grid-
platecrystal oscillator operatesat1/16 of
the outputfrequency. A12AU7 isa phase
modulator and doubler. A second 6BA6
is used as a quadrupler, followed by a
5763 doubler/driver. The finalis a pair of
807s in parallel with parasitic suppres-
sors in both the grid and plate leads. A
12AU7 is used as a speech amp and
modulation limiter. One 807 had aloose
plate cap, otherwise all the tubes checked
OK. A silicon diode was connected be-
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tween the AC filaments and the two 6-
volt DC relays. The bench power supply
was connected and the keying relay
closed and we got 19 watts output on the
Bird wattmeter with out touching a thing.
A low output, but the bench supply was
only 350 volts and this transmitter was
built for a 660-volt dynamotor. Amaz-
ingly, not a thing was wrong with the
unit. A carbon mike was plugged in and
the audio sounded great in my IFR ser-
vice monitor. Deviation was 12 kHz and
the unit was 300 Hz off the old railroad
frequency. If itwas 1949, this transmitter
was ready to go. Apparently 26 years of
doorstep duty is nothing compared to
riding around in the trunk of a 1949
Ford? Bolted down in the trunk of a
police car, you were lucky to be on fre-
quency with 10 watts out after 6 months.

500-volt plate and 6-volt filament
transformers, along with a 300-ma filter
choke were mounted in the former dyna-
motor location. Silicon diodes and filter
caps weremounted and wired up. When
120 volts AC was applied and the unit
keyed, the output was 41 watts. Plate
voltage was 480 volts, so the output
seemed reasonable. A 160-meter crystal,
1850 kHz, 1/16 of the output frequency,
wasplugged in, and the transmitter tuned
up on 29.6 MHz. The RF output was 39
watts into the dummy load. The devia-
tion was reset to 5 kHz and the modula-
tion limiter was checked to make sure it
was doing its job. With the top and bot-
tom off of the transmitter, the output
looked like a broadband jammer on the
[FRspectrum display. GEhad alow pass
filterin the transmitter’s outputand with
the covers on the unit it was cleaned up
enough to be almost legal. We installed
by bypass capacitors and chokes on the
ACand keying leads and it was good to
go.

Ifound a Sonar universal remote head
that could be adapted to the GE. As a
bonus, the Sonar had a 4" by 6" speaker
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builtin, and the four-pin mike connector
matched the GE carbon mike. A cable
harness was built up with octal plugs to
match the GE transmitter and receiver to
the control head. Thisled to ashort class
on cable lacing, and the GE was ready to
put W4DV on 29.6 FM. A 15' 10" center-
fed dipole was hung up in a tree just in
time for the fall sporadic E openings.

We worked eleven states and two Ca-
nadian districts in three weeks with a
radio that had been a door step for 26
years. Everyone thinksitisajoy to oper-
ate when 10 is open. On the other hand,
the ground-wave range is poor com-
pared to what the younger set expected,
but then they were brought up on 2-
meter repeaters. A few mobiles have
shown up on 29.6 but the activity is
sparse compared to 2 meters. But, we
now have a renewed interest in old ra-
dios, vacuum tubes, surplus, and a let’s
notbeafraid to getinside aradioattitude
that was missing in the club for many
years. So, thanks to some unknown gen-
erous Ham with the Southern Railroad
and the General Electric Commercial
Equipment Division for helping the Au-
gusta Radio Club get some new inter-
ests.
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ional FB-7

Conversion of a FB-7 to a FBXA

By Bruce Howes, W1UJR
312 Murphy's Corner Rd
Woolwich, ME 04578

History of the FB-7 Receiver

The year was 1933 and the country was
still in the grips of the Great Depression.
National Radio, based in Malden, MA,
had just introduced a new receiver, the
National FB-7. The FB-7 was indeed a
wonderful receiver for its day. Essen-
tially, it was a low cost version of the
famous but expensive National AGS set
which National supplied to the commer-
cial aviation industry. In 1933 the radio
amateur could buy anew FB-7, complete
with one set of coils, for fifty-five dollars.
National designed the FB-7 as a single
conversion superhetrodyne, with one
stage of RF amplification and two stages
of IF; the design had only a few minor

variations during its production life.
Although somewhatrare, you canstill
find the FB-7 today at flea markets, or in
my case, stored away insomeone’s base-
ment. Thereceivers aresimple to service
and fun to use, but the big challenge is

locating coils for additional bands. The
receiver is capable of general coverage,
coils were available to cover 800 kHz to
34 MHz, and band-spread coils were
made for the 20, 40, 80, and 160 meter
ham bands. Back in 1933, National sold
the coils for $10 per pair, and blank forms
could be had for a mere $3.65 each. To-
day, the XR-39 coil form is nearly impos-
sible to find and many owners resort to
rewinding coil forms for other bands.
My Project

This project began after I purchased a
rough looking National FBXA receiver
from a local radio collector. National
seems to have been inconsistentwith the
use of the designation “FBXA”, for FBX,
FBX,FB-XA,FBXA allappear in National
ad’s and publications.

The FBXA is essentially a National FB-
7 with the addition of a crystal filter unit.

The “front end” of the FB-7 is rather
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The freshly restored National FB-7 prior to starting the project.
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wide, so the crystal filter certainly helps
during crowded band conditions and CW
work. The FB-7s came from National
prepped for installation of this filter, the
owner had only to remove the 1*-IF can,
drop the crystal filter unit in its place,
and solder two connections.

For reasons which escape me, one of
the previous owners of this FBXA had
drilled multiple holes in the cabinet, re-
moved parts, even spray painted over the
black crackle finish. The unit was a real
mess, but thankfully the National crystal
filter unit was complete and undamaged.
Whenever possible I try to restore and
not part out old radios, but given its
rough condition and already owning two
FB-7s,1felt comfortable designating this
FBXA a parts rig to keep my other two
going.

I had a recently restored a nice Na-
tional FB-7 receiver and entertained the
conversion of this receiver into a FBXA,
solwas very curious how well the crystal
filter unit from the FBXA would work.
My planisto use thisreceiver for Antique
Wireless Association contests this win-
ter, paired with a 1934 era homebrew
transmitter which I picked up earlier this
year.

After a month of consideration, I put
aside any feelings of guilt and the rough
FBXAradiobecameadonortosupply the
crystal filter unit to the FB-7 I had re-
cently restored. So, on a rainy Saturday
afternoon in September 2003, the FBXA
went under the knife - actually the sol-
deringiron.

So It Begins

I currently own three FB-7s, but the
one which I restored did not have the
required opening in the side cabinet for
the crystal filter switch. You can see by
the photos that the radio on the left has
the slot for the thumbwheel used for
selectivity adjustment, but it does not
have the small opening in the middle of
the cabinet for the three-position switch.

Using the second radio, which does
have such an opening, I created a tem-
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Th FB-7 side panel above has a slot for
the thumbwheel selectivity adjust-
ment, but has no round hole for the
switch, as the photo just below shows.

plate to modify the firstradio. Normally
the modification of a 70-year old radio is
a sacrilege to me, but in this case the
modification was an accepted factory
upgrade to the FB-7, so I feltI was doing
justice to the fine radio. I went about the
process in a very methodical way as I
wanted to make certain thatI did not do
adisservice to this old timer and desired
to make my workmanship undetectable
from a factory job.

Once cabinet side was center punched,
I carefully drilled and then deburred the
opening withahand file. After the filing,
with the hole now looking like it was
machine punched, [used flatblack paint
on the bare metal of the opening to
match the cabinet. This took some time,
but once done, I could not tell my handi-
work from a panel stamped out by Na-
tional.
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Installing the FBXA Crystal Filter in
the FB-7

S e o |

The upgraded FBXA crystal filter unit
mounts in place of the 1st IF can on
the far right of the FB-7 receiver pic-
tured above.

The underside view of the FB-7 before
removal of the IF can. For clearance
reasons, this IF can needs to be re-
moved prior to drilling the cabinet. It
looks rather packed in there, but it
does come right out.

Toremove theIF can, turn the receiver
upside down on a padded surface. Now
take off the bottom cover for the receiver
and locate the red, black and blue wires
that enter the underside via a rubber
grommet from the IF can. Unsolder these
three wires and straighten them for re-
moval. Now look for twosmall 1/4" nuts
on either side of the IF can. Remove the
nuts and small lock washers from below
and the IF assembly should fall out into
your hands.

The crystal filter was a factory option,
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This is the overall view of the FB-7
underside, well worth a closer look,
certainly pretty simple compared to
today’s solid state rigs. When was the
last time you saw resistors, the tubu-
lar white units, hand numbered with a
pen? Overall this unit has survived
the last 70 years quite well, it is thank-
fully free of modifications and sloppy
workmanship, which made my resto-
ration that much easier.

B | T 5] 1l
With the IF can removed from the
chassis, you can see the mounting
holes used for the crystal filter unit.
You can see my newly added circular
opening in the photo to the right.

With the opening in place, carefully
filed and painted to match the cabinet, I
next removed the vacuum tubes and
shields around the opening to allow
plenty of room to install the National stal
filter unit.

This particular unithad a problem with
the air variable capacitor used in the
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The National FBXA crystal filter unit as removed from the donor radio. I
carefully cleaned and inspected this unit prior to installation. The crystal sits on
the front of the unit, the selectivity control is on the rear, and the three-position
switch on the side extends through the cabinet.

Here is the removed 1st IF can, saved
for future use.
selectivity control. The shaft wasbinding
and required a great deal of effort to
rotate.Iwould imagine that this problem
occurred due to a lack of use, as I under-
stand the unit had been sitting unused
for atleast 2 decades!

To rectify the binding, I needed to
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remove and disassemble the air variable
capacitor. Removal from the housing was
a snap; there was only one large mount-
ing nut on the top retaining it. With the
nut removed, I could now move the air
variable out of the housing and desolder
the two leads attached to the plates.
Now the unit was free to be placed on
the bench and inspected.

The disassembled tuning capacitor.
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The bottom view of the National FBXA crystal filter unit as removed from the
receiver. The switch on the side of the unit has three positions. The counter-
clockwise position, as viewed from the side of the receiver, places the crystal in
parallel. The middle switch position connects the crystal in series for “single
signal” reception, ideal for CW work. The fully clockwise or right position
removes the crystal from the circuit, and restores operation like the plain FB-7,
ideal for AM reception.

Surprisingly, the air variable capacitor
proved somewhat easy to disassemble
for cleaning and lubrication. The con-
struction is really first-rate, with indi-
vidual adjustments for plate spacing on

The cleaned and lubricated air vari-
able is ready for installation back into
the filter unit. Note the two fixed mica
capacitors on the front and rear of the
unit.
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eachside; theyjustdon’tbuild them like
that anyone.

One needs to be careful not to bend or
distort the plates during the disassembly
process. Oncelhad removed the two flat
head screws thatretained the rear stator
plate, I was able to pull the rotor shaft
from the unit. Beforeremoval of the rotor
unit I inspected shaft and had to deburr
two small gouges at the end where the
knob setscrew had rested. With the shaft
removed, I used a small round file to
clean the shaft bushing on the front of
the unit. Itseems thisbushing had shrunk
over the years, it appears to be made of
some sort of plastic material, and the
shrinkage had created the binding issue.
After a light clean up with the file, a
touch of lubricant on the contact points
was applied, and the unit reassembled.

Before reinstallation into the filter unit
I checked my work with an ohmmeter

while rotating the air variable as Iwanted
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to be certain that none of the plates were
touching. With a successful test, I sol-
dered the two leads back onto the air
variable and installed it back into the
crystal filter unithousing.

Installation was quite straightforward;
however the unit must be tipped away
from the panel to allow the mounting
studs to enter the chassis. Once the studs
have entered the chassis, you can now
tip the crystal filter unit to the outside
panel and install the retaining screw on
the rear panel.

The crystal filter unitmounts with three
bolts thatare attached toits housingand
stick down below the deck. A flat head
screw secures the unit on the rear panel.
Only two connections, a red and a blue/
green wire need to be soldered to install
the crystal filter unit. Use one lock washer
and one 1/4" nutunder each of the crys-
tal filter unit mounting bolts.

With the transplanted crystal filter unit
in place, I soldered the two wires from
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Here is the National FBXA crystal filter unit installed in the former FB-7 receiver.

the unit into the receiver, installed the
tubes, tube shields and grid connections.

One thing I noted on the crystal filter
unit after installation is that the switch
does not sit in the absolute center of the
opening on the side of the cabinet. I
thought perhaps I had made an error in
my template and doubled checked my
other two FB-7s. Iwasrelived to find that
bothhave the switch sitting to the lower
right of the opening. After some consid-
eration, Irealized that National had per-
haps done this intentionally as the crys-
tal filter unit needs to be tilted for instal-
lation and the extra space at the top
allows the switch shaft to fit through the
side of the cabinet.

I carefully installed the receiver into
the receiving position. The National FB
series are simple receivers and need only
power, antenna and speaker lead con-
nections.

My FB-7has the 2.5 volt filament tubes
and fortunately I had a spare National

March, 2005



The crystal filter has been mounted
and the 3-position switch is shown in
position on the side panel.

“doghouse” power supply that would do
the trick. As this was a Depression-era
receiver, many hams homebrewed their
own power supplies as a cost saving
measure. The power requirements are
rather simple, 2.5 volts (6.3 onlater units)
for the filament and 180 volts for the B
plus.

Unlike the later HRO series, National
made no provision on the rear panel to
interrupt the receiver’s B plus supply,
instead the operator must throw the left
toggle switch on the front panel to break

the B plus for transmission. The right
toggle switch serves to turn on the BFO
for CW reception.

It has taken nearly 3/4 of a century
since it was first sold, but this FB-7 has
now graduated into National FBXA.

Themoment of truth athand, I flipped
on the power switch and the receiver
came to life. After some tweaking of the
dial, I was soon sipping my coffee and
listening to New England AM group on
3885 kHz.

Ishould mention that the alignment of
thereceiver, and in particular the crystal
filter unit, isnot quite as straightforward
as the radio itself. Indeed, National de-
votes at least one full page to just the
alignment of the crystal filter unit! With
some additional tweaking and alignment
later carried out at the QTH of Larry
Szendrei (NE1S), the FB-7 has now joined
the line up at station W1UJR.

Allin all, not a bad project for a rainy
Saturday afternoon!

ER

Electric Radio #190

Maréh, 2005 31



~

Reconstruction of a Knight DX-er

By Mike Bittner

27215 Sunnyridge Road

Palos Verdes Peninsula, CA 90274
mmab@cox.net

This construction project began with
the lucky find of a Knight DX-er at a
Southern California Antique Radio Soci-
ety (SCARS) swap meet. Unfortunately,
this DX-er had been completely modi-
fied with non-original parts in a crude
attempt at transistorization. The only
original parts left were the front panel,
the knobs and the chassis with its an-
tenna/ground and phone terminals on
its back panel. The chassis was badly
bent and work-hardened in the center,
apparently due to the force of repeated
insertion and extraction of tubes and /or

B berbsaemipaviipiind

the plug-in coils. The only way to
straighten out the chassis would have
been to completely strip it of parts and
hammer it flat again. The non-original
plug-in coils that came with the deal
were somewhat crudely hand-wound on
avariety of used coil forms with the wires
held in the coil pins by wedging inch-
and-a-half long finishing nails into the
pins on the insides of the forms and
leaving thesenails soldered in place (gives
a whole new meaning to the term iron-
core coil). I decided tostrip and refurbish
these coil forms for use in future projects

Figure 1: Front view of the reconstructed battery DX-er.
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and save only the DX-er’s original front
panel. I gave the rest of the set to John
Hurst (KU6X) who had expressed an in-
terest in it at the same SCARS meet
where I bought it.

My newly reconstructed DX-er uses
generic components from my junk box
that are more-or-less identical to those
supplied in the original DX-er kits, and a
newly fabricated chassis. After measur-
ing all the pertinent dimensions of the
old chassis, I cut, punched, drilled and
bent the new chassis out of a piece of
painted steel, .031” thick, using my own
metal-working machinery. This piece of
sheet steel was retrieved from the trash
after having been tossed there by my air
conditioning contractor. It was a large
knockout from the plenum chamber of
my recently installed A/C system.

I deviated from the original design to
correct what I consider to be two design
defects. First, to strengthen the chassis
against the severebending that the origi-
nal had experienced, while preserving its
open-sided appearance, I bent half-inch
flanges in its sides. Second, I installed a
4-pinbattery connector on therear of the
chassis in lieu of the battery leads that
poke out of the open right-side of the
original. This makes a much neater in-
stallation and prevents strain on the re-
generation control and on/off switch lugs
where the battery leads terminate. Such
strain can occur when the original DX-er
is moved around the bench and the bat-
tery leads are plugged into a heavy set of
batteries (two 45-Volt, B-batteries and a
1.5-Volt, A-battery) or a power supply. I
made a4-wirebattery cable with battery
plugs identical to the original on one
end, and a 4-pin battery socket on the
other end to mate with the battery plug
that I installed on the back panel of the
chassis. These plugs and socket were
liberated from an old portable radio and
a dead A/B battery pack. Other than
these two modifications, the recon-
structed DX-er conforms to the original
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inevery way. Under-chassis wiring was
done exactly as shown in the pictorial
wiring diagrams that are reproduced in
the following articles:

The Ocean Hopper, News Letter No. 3,
April 1992.

CQ Magazine, March 1994, pg. 110.
Popular Electronics Magazine, March

1952, pg. 25.
Radio-TV Experimenter, Vol. 2, 1952,
pg- 139.

The latter article includes complete
dimensional data for the chassisand panel
and sufficientadditional information for
you to be able to construct an exact rep-
lica of the DX-er from scratch. It even
includes instructions for adding a 3V4
audio power amplifier tube to comple-
ment the pair of 1S5 tubes used in the
set. Additional data may be found in
various Allied Radio catalogs and, of
course, the original DX-er manual if you
can ever find one. The photos in these
articles and catalogs (except for the CQ
article) show 4-pin plug-in coils which
appear to be identical to 1-1/2 inch di-
ameter by 2inchlong, round (notribbed)
ICA/Philmore coils made of black or
brown bakelite. The coils shown in the
CQ article appear to be 5-pin Ocean
Hopper coils. These may work ina DX-er
if you change the coil socket from 4-pin
to 5-pin. However, I have not tried this
as I found a complete set of ICA 4-pin
coils at one of the annual Fort Tuttle,
AZ, hamfests. These latter coilswork per-
fectly in my reconstructed DX-er. Note
that the front panel layout in the CQ
article is turned 90 degrees with respect
to the markings. The actual battery DX-
er panelis taller thanitis wide (5-1/2” by
5”) with the center of the bandset shaft
hole two inches below the top of the
panel and the centers of the bandspread
and regeneration shaft holes threeinches
apart and one inch above the bottom of
the panel. My original front panel does
not have dial scale markings for the
bandspread tuning capacitor, as shown
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Figure 2: Showing new chassis side-flange (there’s one on each side) and new
battery cable and mating chassis connector.

in the CQ article, but only the label
BANDSPREAD, and the bandset capaci-
tor is labeled MAIN TUNING.
Operation of the battery DX-er is the
same as other receivers of this general
type including the somewhat irritating
requirement for having to constantly re-
adjust the regeneration control as you
tune across a band due to the increase in
feedback that naturally occurs as you
tune higher in frequency. I usually set
the regeneration control just past the
point of oscillation (you hear whistles in
the earphones) and then tune the de-
sired station to zero beat. Then I reduce
the regeneration to just below the point
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of oscillation. As anyone who has builta
2-tube regenerative set will tell you, the
performance of these little sets is amaz-
ing. My thanks to Steve Barnes (K6PFW)
for lending me his set of “Ocean Hop-
per” news letters including the one with
the Knight Battery DX-er article.

[Editor’s note: The author’s prize-win-
ning “Fontana” regen receiver will be

featured as a construction project in
upcoming issues of Electric Radio.]

ER
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Figure 3: Under-chassis wiring is
connector.

same as original except for new battery
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Milestones in the History of Amateur Radio

Why and How Amateurs in the 1920s Supplanted “de” with New
Intermediate Designations

By Robert E. Grinder
7735 N. Ironwood Dr.
Paradise Valley, AZ 85253

Atreg@asu.edu

The first International Radiotelegraphic
Convention, which was held in London
in the summer of 1912, distributed call-
letter prefixes to participantnations. The
United States was assigned K, N, and W;
itwas permitted to use all three and four
letter combinations beginning, respec-
tively, with the letters N and W, and all
combinations from KDA to KZZ, inclu-
sive. The N combinations were reserved
for Government stations; the W and K
combinations were used for military ser-
vices, coastal and ship stations, and sta-
tions open to public and limited com-
mercial activity. Amateur radio did not
figure in the treaty assignments (”De-
partment of Commerce,” 1920).

On August 13, 1912, the U. S. Con-
gressratified the provisions of the inter-
national treaty and, simultaneously,
passed an act to regulate radio commu-
nications in the United States. The Act
was administered by the Bureau of Navi-
gation, Department of Commerce, under
the auspices of the Secretary of Com-
merce. [t prevailed from 1912 until 1927,
when the Federal Radio Commission was
created. To facilitate administration of
the Act, The Department of Commerce
established nine radio districts strategi-
cally located throughout the United
States. Applicants, including amateurs,
for transmitter licenses dealt directly with
the Radio Inspector of the District in
which the station would be located.

Prior to 1912, amateur telegraphy sta-
tions shared the known radio spectrum
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on a functional basis with commercial,
military, and maritime stations. Many
amateurs possessed more powerful sta-
tions than those used by the Navy and
commercial services, and, according to
DeSoto (1936, p. 28), many of them gen-
erated “murderous interference,” all the
while showing wanton disregard, even
contempt, for the hapless commercial
operators attempting to do their jobs.
Amateurs, however, were relatively dis-
organized and possessed limited eco-
nomic clout. As a consequence, when
the time came to prepare legislation to
regulate the airwaves, it was payback
time, and lobbyists nearly managed to
write amateur radio out of existence. It
was believed in 1912 that the effective-
ness of radio transmissions increased in
direct proportion to the length of their
wavelengths; military and commercial
stations were thus allocated long waves,
somewhere in the range of 20,000 (15
kHz) to 700 (428.57 kHz) meters. Ama-
teurs, on the other hand, “were limited
to one or two wavelengths [around 200
meters]inaregion provenly incapable of
giving reliable communication exceptat
great inefficiency and over short dis-
tances” (DeSoto, 1936, p. 32).
Thebureaucrats assumed that theama-
teur cohort would soon wither away.
Consequently, in the absence of interna-
tional treaty provisions, an amateur who
applied for alicense was simply assigned
call letters prefaced by a number prefix,
from one tonine, which corresponded to
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the region where the station would be
located. Other countries also often di-
vided themselves by regionsand assigned
amateur call letters accordingly. A de-
cade later, to the surprise of many radio
entrepreneurs, the ranks of amateurs
worldwide had grown enormously. By
1923-24, as amateurs began to migrate
legally to wavelengths near 100 meters
for reliable transcontinental,
transequatorial, and transoceanic con-
tacts, the preponderance of similar call
letters was beginning to create chaos.
Thelocations and origins of amateur sig-
nals were becoming indistinguishable
from one another. The need for distinc-
tionhad become acute because DX work
was now the prevalent modus operandi.
For example, at the beginning of trans-
continental DX, 1ZD would have known
that 7SC was farther away than 2AL.
When the range of DX expanded, each of
the stations, respectively, might have
been instead in Great Britain, Sweden,
or France.

A popular, informal solution adopted
briefly by amateurs involved prefixing
their assigned call designations with a
letter representing the country in which
theylived, e.g., 1ZD mightsignasulZD,
2AL as c2AL, and 8AB as f8AB, signify-
ing that they were located respectively,
in the United States, Canada, and France.
The scheme was short-lived, however,
since many governments, including that
of the United States, would not permit
amateurs to alter their officially issued
call designations. Critics also argued that
(a) confusion would arise if amateurs
around the world chose to use the same
prefix letter, (b) length of three letter
calls would increase by 25 percent and
two letter calls by 33 percent, and (c)
prefix letters mightbe transposed readily
by receiving stations so as to constitute
the last letter of a call, to wit, ulZD
mightbelogged as 1ZDU (Service, 1923,
p- 20).

Electric Radio #190

These objections led the ARRL Board
of directors to propose a modification in
the venerable “intermediate” or “inter-
val” “de” designation, which had long
been the traditional method by which
radio telegraph operators separated sta-
tions being called from those calling. The
Board asked: What might “be a perfectly
workable scheme that amateurs world-
wide could agree uponand putinto prac-
tice?” Itthus determined that the scheme
must conform to the following six crite-
ria: ensure identification of both call and
nationality of stations in a two-way con-
tact, exclude arbitrary signs, be conve-
nient for amateurs of all nations, not
change government assigned calls, not
lengthen current operating practices, and
must accommodate present and future
needs of amateurs until an international
radio conference resolved the issue.

The Board proceeded to develop a sur-
vey, which was sent to “every represen-
tative radio club, amateur organization
or prominentamateur of every country of
whichweknew at the time for an expres-
sion of opinion, constructive criticism, or
counter proposal” (Service, 1923, p. 19).
Eleven countries were “scoured.” Fifteen
pounds of letters from “hundreds of
thinking amateurs” produced a consen-
sual, unified international plan foriden-
tifying all amateur signals, no matter
what their nationality.

The plan derived from the survey gen-
erated a new intermediate to supersede
“de” inamateur communications. To cre-
ate a foundation for the new intermedi-
ate, each of the countries worldwide with
apopulation of active amateurs was as-
signed in English an arbitrary identifying
letter. The national identifiers were tobe
configured in the new intermediate so
that the nationality of a station being
called would be distinguished from that
of a station calling.

Fourteen countries were assigned a
national identifying letter initially; the
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twelve remaining letters of the alphabet
were left unassigned for future alloca-
tions. Eleven of the fourteen countries
obtained a letter that corresponded with
the first letter for spelling the name of
the country in English, e.g., A—Austra-
lia, C—Canada, F—France, G—Great
Britain, I—Italy, M—Mexico, N—Neth-
erlands, P—Portugal, 5S—Spain, U—
United States, and L—New Zealand. Two
countries were assigned letters phoneti-
cally, e.g., Q—Cuba and R—Argentina.
One country, South Africa, was assigned
“0,"” aletter having no significance. The
ARRL acknowledged that the twelve re-
maining letters were insufficient to cover
all other countries, but since not every
one of them “boasted” an amateur, the
supply of twelve should last “for five
years or so”—atleast until another Inter-
national Radiotelegraphic Convention
convenes.

Here is how the national identifying
letters constituted the new intermediate:
(1) when an amateur called another ama-
teur in the same country, the letter of
that country functioned as the interme-
diate, to wit, 1ZD would call 75C like
this: “7SC, 78C,7SC u 1ZD, 1ZD, 1ZD.”
The two stations in communication with
one another would use only “u” as the
intermediate. (2) When 1ZD, United
States, called 2AL, Canada, he or she
would send “2AL, 2AL, 2AL cu 1ZD,
1ZD,1ZD”; conversely, when Canadian
2AL stood by for 1ZD, he or she would
send “1ZD uc 2AL”. The two different
nationalities in communication with one
another would use the nationalidentifier
of each country.

Note particularly that the letter of the
country called came first; the letter of the
calling country came second. By revers-
ing the position of the two letters of the
intermediate, the nationality of the sta-
tionbeing called was distinguished from
that of the station calling. Hence, a few
rules made it relatively easy to use the
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scheme (Service, 1923, p.20-21).

It appears to have worked satisfacto-
rily until late in the decade, when an-
other “International Radiotelegraph
Conference was convened in Washing-
ton, D.C., November, 1927. Two-hun-
dred delegates, representing 55 coun-
tries and 23 dominions and territories,
met eight weeks in exhaustive sessions.
Kenneth B. Warner, ARRL and Interna-
tional Amateur Radio Union secretary,
attended for the entire eight weeks. Af-
terwards, he proudly proclaimed that “the
preservation of amateur radio on the face
of the earth to-day is very largely attrib-
utable to the efforts of the United States
Delegation” (Warner, 1928a, p. 16.)

Conference members acknowledged
thatamateur radio possessed permanent,
institutionalized status within the gov-
ernments of the world and that it had
legitimate claim to frequency allocations
in the radio spectrum. One of the more
significantregulations, Article 14, stated
that “fixed, land, and mobile stations . .
.aswell asprivate experimental stations
must have a call signal from the interna-
tional series assigned to each country. ..
. The first letter or the first letters of the
call signals shall identify the nationality
of the stations” (Warner, 1928b, p. 29).
Theregulations also specified areturn to
thevenerableintermediate “de.” Warner
(1928b) thus asserted that since call des-
ignations would now indicate national-
ity, use of the amateur intermediates, so
carefully worked out in 1923, should be
discontinued.

Warner (1928c, p.35) noted in QST
that amateur calls in the United States
were changing. He said that the League
had suggested that the calls of amateurs
in the continental United States begin
with the letter “W,” and that those in
distant territories and possessions begin
with the letter “K,” in order to distin-
guish Alaskan, Puerto Rican, and Ha-
waiian stations. Warner reported, too,
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that renewal licenses were coming back
with the letter “W” in front of the call.
He also emphasized that “let’s not have
any foolish business of prefixing “W" or
“K” to calls until they are individually
changed, or a proclamation is issued by
the Government. “Wemustindividually
sign just what our licenses read until
they are officially changed.”

Subsequently, the Radio Division of
the Department of Commerce announced
that effective October 1, 1928, all ama-
teur station call designations were
changed by prefixing existing callswitha
letter to indicate nationality, as required
by the Washington Convention. The pre-
fix “W” was tobe used for stations in the
continental United States; “K” was to be
used in territories and possessions
(Warner, 19284, p. 43).
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[...Comments, from page 1]

making on-the-record statements that
are nonsense, that interference testing
done to date proves nothing, and that
not one single interference complaint
has been resolved. They openly accuse
the FCC of “sweeping interference com-
plaints under the rug.”

The major body headings of the ARRL
document give a good idea of the
League’s position on the BPL situation:

L. This Proceeding is Tainted by Evi-
dence of Prejudgment

II. Chairman Powell Should Have Re-
cused Himself from This Proceeding And
His Failure to Do So Tainted the Pro-
ceeding,.

III. The Commission’s FOIA Re-
sponses, Late and Incomplete, Demon-
strate the Absence of Any Support forIts
Conclusions Regarding Interference to
Amateur and Other Licensed Services

IV. The Reportand Order Fails to Sub-
stantively Evaluate The Interference Po-
tential of BPL

V. The Commission, in Adopting an
Unlawful Balancing Test, Unreason-
ably Discriminated among Licensed Ser-
vices in Terms of Interference Protection

VI. Interference “Mitigation” Rules are
Ineffective and Are Applied Inequitably

VII. The Commission has Failed
to Respond to Harmful Interference
Complaints from BPL Test Sites

VII. The Commission’s Adopted Mea-
surement Standards Are Incorrect

[ have tried to be reasonable about
BPL, but as I read the statements and
footnotes under each heading, I became
increasingly disturbed about whatlooks
like a BPL con job. Allegations about
FCCmaking up its mind about accepting
BPL without substantial regulations no
matter what the effect would be, and
before any hearings occurred are made.
Itaccuses Chairman Powell, in his “self-
appointed” role of a BPL “Cheerleader”
of using amedia blitz before hearings or
testing were done to promote BPL for

[Continued on page 47...]
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The Invisible Switch

By Joe Sloss, KTMKS
4732 110th Ave. SE
Bellevue, WA 98006

No doubtmany of us who cherish tube
type receivers have wondered what fre-
quency we are listening to. Comments
such as “Is this 3885?” and “Where is the
band edge?” are commonly heard as we
tune our favorite SX-71, 5X-96, or NC-
183D and numerous other treasures from
bygone days. Being aware that a crystal
calibrator will solve this problem, we are
now faced with the task of turning it
“On” and “Off,” hopefully withoutadd-
ing switches or drilling holes in the panel
or the case.

Irecalled that my Hallicrafters S-40A
had a SPST switch which turned “On”
with the RF gain fully clockwise. This
was used to turn on the external S-meter
accessory on and off. A quick check of
the parts bin turned up a spare RF gain
pot with the switch; the value matched
that of the RF gain pot in my SX-96. A
few minutes with a small soldering iron
and Thad my calibrator “On” and “Off”
switch installed--truly an invisible
switchl

I've incorporated the same scheme in
an SX-71. In this instance a push-pull
SPDT switch was used as part of the
Tone control. A quick pull of this switch
gives calibrator marks throughout the
receiver’s tuning range.
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The Restoration Corner can run
only if your restoration topics
are sent in to Electric Radio!

Most vintage receivers have several
potentiometers that can bereplaced with
a switched unit. Give it a try and know
where you are!

Triplett 630 Battery Replacement

By C. David Miller, K7ALR
456 Road 8
Powell, WY 82435 k7alr@wir.net

The Triplett 630 series multimeters are
among the finest VOMs ever made, in
my opinion. So, when I had an opportu-
nity to purchase a model 630 APL at a
hamfest for a very reasonable price, I
bought it. The 630s use a 30-volt battery
for the resistance ranges of x100K and
above. This is very useful for checking a
high voltage rectifier diode stack as the
usual 1.5-volt ohmmeter source will not
overcome the normal forward bias volt-
age drop of the stack. The battery is a
carbon-zinc NEDA 210 type, or
Eveready®No. 413 currently availableat
specialized battery shops or special order
from Radio Shack® for about $15.00.

I really don't care for this battery be-
cause of its limited availability, price,
poor storage characteristics and being
subject to electrolyteleakage. As thereis
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The new 9-voltbattery clips are shown
above, glued to the instrument case.
Also shown is the wooden block sup-
porting the “D” cell battery.

ample room inside the case, I installed
three series-connected, nine-volt alka-
line batteries as shown. I used two-part
epoxy glue to secure the battery clips to
the case. Use care to position the batter-
ies so that they are clear of all meter
circuitry. Talso placed a wooden block,
made to the size of the original 30-volt
battery, in the battery holder to support
the 1.5-volt “D” cell installed on top of it.

The 27 volts from the three new batter-
ies is more than sufficient to zero the
ohmmeter. These batteries will last a
very long time, and if they ever need to
be changed, replacements are easily and
cheaply available.

Electric Radio #190

Collins Receiver Remote-Standby
Function

By Tom Marcellino, W3BYM
13806 Parkland Dr
Rockville, Md

20853

The Collins 51]-4 is a very well known
receiver.I've used this fine radio for sev-
eral years and at one timeI was the proud
owner of two units. If it had any fault I
would have to say it was the remote-
standby function. Now, saying thiswasa
faultis really stretching things, but when
used with transmitters not having the
mute relay voltage required one addi-
tional power source. This meant build-
ing two external power supplies, one for
each 51J-4, and controlling them with
the TR relay. This worked fine but re-
quired extra boxes and cables.

The 51]-4 uses a DPDT, 12-volt coil
relay for muting with the coil wires con-
nected to a rear panel terminal strip. In
normal use with the “proper” transmit-
ter, terminal 1 is connected to receiver
ground, and terminals 2 & 3 are con-
nected in series with a source of voltage
and a set of normally open contacts on
the carrier control relay of the transmit-
terin order to silence thereceiver. When
this relay is energized, one set of con-
tacts shorts the antenna to ground and
the other set ultimately removes plate
voltage from the three L.F. stages.

Well, that’s the problem. None of my
transmitters have been setup with a swit-
chable 12-volt function available on
transmit. My solution to this small prob-
lem was to “steal” some power from the
6.3-volt filament supply in the 51]-4. To
be exact, power was taken from the fila-
ment pins of V114, a 6BA6. The circuit
showsavoltage doubler that will operate
the relay. All the parts for this doubler
were mounted to a five-position termi-
nal strip. The coil wire that was con-
nected to terminal 3 on the rear is dis-
connected and connected to the plus 12-
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success for several
yearsnow and amjust
a satisfied customer,
no more, no less.
With that said, us-
ing a solid state re-
placement for a tube
rectifier eliminates the
need for the filament/
heater voltage on that
rectifier tube or tubes
Not using the rectifier
filament windings
from the power trans-

Figure 1: The new parts for the 51J-4
relay are mounted just to the right of
the oil-filled capacitorin the highlight
area.

volt doubler. Now, the remote-standby
relay operates using an external connec-
tion from terminal 2 to terminal 1. This
external connection is the spare set of
contacts on my TR relay.

former helps preventa
fllament -winding-to-high-voltage-sec-
ondary short, whichisall too common as
the winding’s insulation breaks down
with age. Plus, you also now have a
power transformer that runs somewhat
cooler.

These copper cap units are a “drop-
in”, octal base replacement for vacuum
tube rectifiers (e.g., 5R4, 5U4, 5Y3, etc)
and are engineered so that they have the
same voltage charac-

470uF
35y
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RLY1 teristics as the

vacuum tube they re-

o o
\—/

m place. The bottom
#2 o

lineis thatthey work
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vacuum tube cousins

do!
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My current project

Figure 2: Schematic of the W3BYM
relay power supply for the 51J-4 re-
ceiver remote-standby function.

Vacuum Rectifier Replacements

By Bill Pancake, WD@X
1139 Ancestra Dr.
Fountain, CO 80817

Before I even start, please know that I
haveno connection whatsoever with Ted
Weber or any interest in his company
that makes “Copper Cap” Solid State
Plug-In (Octal Base) Rectifiers. I've used
his tube rectifier replacements with great
42 Electric Radio #190

involves completely
restoring my aging (40 year old) Collins
516F-2 power supply. I completely re-
capped it, replaced the selenium bias
rectifier witha 1N4007 silicon diode (plus
a47 ohm, 1 wattseries resistoronthe A/
Csideassuggested by many folks on this
list...thanks!) and installed Weber Cop-
per Cap plug-inrectifiers for the 5R4 and
the 5U4 rectifier tubes to help “save” the
power transformer from a premature
death.

Because of the always great advice I
receive from Al Parker (W8UT), I discon-
nected the filament wires for each tube
rectifier at the tube sockets (pins #2 & #8)

March, 2005



and insulated the ends with some shrink
tubing. Removing the filament wires from
the socket pins keeps the HV from ap-
pearing onthe filament windings. A must
if you want to save that power trans-
former.

There is one thing to remember de-
pending on how your particular power
supplyis built. The high voltageleads of
the power supply will either be con-
nected to pin #2 (like the 5U4) or pin #8
(like the 5R4) of the rectifier tube sock-
ets. The copper cap rectifier is internally
wired to have the power supply HV out-
put connected to pin #8 (no connection
on pin #2 inside the copper cap). For the
5U4 tube you will have to move the HV
lead from pin #2 over to pin #8 to make it
all work correctly. This is the only minor
“re-wire” needed.

With the idea of preserving your
boatanchor’s aging parts, it is always
recommended that your line voltage be
close to the manufacturers recommen-
dation (usually 115-117 VAC) and thata

Here are the “Copper Cap” rectifiers

Electric Radio #190

“soft-start” device of some sort be used
to gradually bring up the line voltage
during the first minute or so of “power
on” application.

Ifyou’'ve ever heard yourboatanchor’s
power transformer iron go “thud” when
you throw the switch to ON, consider
the enormous stress and eventual dam-
age that instantaneous inrush power
surge creates while the tubes, etc. are
stone cold.

OK, I'm done preaching except to say
that this vacuum tube rectifier “substitu-
tion” canbe used with virtually any make /
model of boatanchor power supply. If
you're interested in seeing more info on
these copper caps just do an Internet
search for “weber copper caps”.

73, Bill, WD@X

[Editor’s note: The Internet URL is:
http:/ /www.webervst.com/ccap.html
Theirmailing addressis:

WeberVST

329 E Firmin St.

Kokomo, IN 46902

Phone: 765-452-1249] ER

that have been fitted to my Collins 516F-
2 power supply. They come in a nice copper finish that doesn’t show in this
photograph, but are quite attractive.
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Above: Long-time ER reader Reid Ross (W7HOP) was at the mic of his BC-610
station at San Mateo California during the winter of 1954. As Reid mentions, “I
sure miss those days and great times!”

Left: Tom Nickle
? (WBAI) has a classic
operating position
with everything
from thesame period,
from the National
: HRO 5TA1 and coil
sets, to the Stancor
10P transmitter on
the left. Notice the
Western Electrictele-
| phonesetand classic
mic and key. Tom is
on the air from Hous-
ton, Texas.
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Captain Kurt Carlsen, W2ZXM

Older ER readers may remember Cap-
tain Kurt Carlsen, W2ZXM, and his ship,
the Flying Enterprise. The History Chan-
nel made a feature movie sometime ago
abouthis ordeal onboard the ship. Morry
Weinschenker (K3DPJ) sent ER the photo
above, and a letter writtenby W2ZXM to
his friend Mac (W30OB) in 1952. This
material is important to both Ham radio
and maritime history, and the letter is
reproduced below:

Captain Henrik Kurt Carlsen
Woodbridge N.J.
February, 4th 1952

Mac W30B
1317 Orangewood Ave
Pittsburg 16, Penna.

Dear Mac.

Itwas almost with tears inmy eyes that
I read your kind note ‘of January”23,
knowing it comes from a honest ham
friend, and especially from a MM mem-
ber.

As youno doubt know I am now run-
ning on a even more crowded schedule
than the Flying Enterprise (if possible) so

Electric Radio #190

itisnot much of a story I can offer you at
this time. One thing I can tell you though.
ITWOULDHAVEBEEN A VERY RISKY
BUSINESS WITHOUT HAM RADIO.

The KW rig was of course useless as
soon as the plant went dead, it was wired
so I could run it on the emergency gen-
erator but that one went dead too be-
cause of the heavy list.

SowhenIsaw thatallhad been picked
up I made QSO with the rescue ships,
accounting for all hands by CW on 500
Kec commercial battery operated. How-
ever, the acid was running out very fast
wherefore I did not dare use the 500 Kc
unit more than absolutely needed.

Thelasthalf year Thad been busy with
a all around rig that could be run on
everything AC, DC, and 6 volt battery,
and that was just my fortune. The re-
ceiver was a BC command [set] 2-3 MC
job with one audio stage added and the
dynamotor rewound to 6 voltinput. The
xmitter was not wired but fortunately I
had a little transceiver (a 6v6 modulated
by a 6v6, RCA) and that did the job. My
first antenna was long wire stretched
over the boatdeck and tuned wit a coil
and condenser from the junk box.

However, galeblew down this wire so
I'simply took my table cord and writing
desk lamp cord, tied them together, and
after afew prunings we werein business.
You should have heard the old man on
the rescue ship when he heard my voice
booming in with a 5 x 9 signal in his
wheelhouse. Anyway, during the 14 days
I never lost contact with the world, in
fact the gear only went dead when the
water filled the shack after I had walked
out on the smokestack I could hear the
receiver all the time out there.

Althoughldeeply appreciate your kind
thought of replacing the rig, I am not in
aposition to accept your offer, after all, I
emerged from the deal with a perfect
health and a clean conscience which is
all we ask.

Hoping that you will bring my most
sincere regards to the Gang, I remain

Old Man
Kurt
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Above: Only a portion of Bob Henriksen’s (KFAM) shack is shown in the
photo, but Bob can operate with American-made equipment produced over a
40-year span, or more. Bob’s QTH is Rapid City, South Dakota.

Below: Terry Jackson (N4RQ) operated studio “G” (for garage!) during the 2005
Heavy Metal Rally. Terry’s signal was heard far and wide that night from
Chesapeake, Virginia. ER




[...Comments, from page 39]

benefit of the industry and hence pre-
judge the outcome. He is accused of
violating FCC rules in this matter. The
strongest statements arereserved for the
FCC’s test procedures and results. In
fact, they accuse the FCC of effectively
covering up information it discovered
about the severity of BPL interference by
refusing to release the complete re-
sults of testing. For example, in foot-
notel7itsaysinpart: “... Theremainder
of the Briarcliff Manor presentation re-
dactions reveal the refusal of the Com-
mission to disclose any information
that might be adverse to BPL systems.
In the “Other Issues” section of that pre-
sentation, the references to ‘Skywave
(<30 MHz); ‘New Information Arguing
for Caution on HF BPL’; "HF Issues and
Options’; ‘Low VHE Options’, and ‘BPL
Spectrum Tradeoffs and Proposal’ are all
completely redacted...”[Redacted means
the information was edited or revised!--
Ed.]

One of the most disturbing sections
has to do with the Commission’s testing
procedures, and the fact thatnothing has
been done to mitigate interference
from noisy BPL systems. For example
from section VI, quoted in part,: "...At
paragraph 93 of the R&O, the Commis-
sion cites NTIA comments claiming that
BPL operators have a ‘market incentive’
to prevent interference. The only incen-
tive that BPL operators would have to
preventinterference is the threat of FCC
enforcement, which is not a real threat
based on FCC response to date to inter-
ference complaints. Interference toradio
amateurs is otherwise of no effect, since
thereis nojurisdiction other thanat FCC
for interference resolution. No civil ac-
tion, for example, is possible. However,
the Commission stresses thatitisnot the
firststep ina system operator’s response.
It is instead a ‘last resort’ when all other
efforts to satisfactorily ‘reduce’ (notelimi-
nate) interference have failed. The Com-
missionisidentified as the sole authority
that may direct an Access BPL operator
to cease operating. No notification of
customers of potential service interrup-
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tions is required. Much is made by the
Commission of the practicality
of ‘notching” of Amateur bands as a
means of interference ‘mitigation’.
Notching, however, has proven difficult
toimplementeffectively and hasnotbeen
successful generally in remedying BPL
interference at test sites. In any case,
notching requirements are not im-
posed on spectrum used for HF op-
erations...” Further reading of the same
section VII says ‘.. The Commission’s
conclusions regarding interference po-
tential of BPL are both logically incon-
sistent, and consist entirely of summary,
bare, terse conclusions without any spe-
cific analysis at all of the extensive engi-
neering studies submitted by ARRL and
others in this proceeding. At paragraph
23 of the R&O, the Commission finds
that the harmful interference potential
from Access BPL systems operating in
compliance with the existing Part 15
emission limits for carrier current sys-
tems is ‘low” in connection with the ad-
ditional rules it adopts. This is in direct
conflict with the NTIA findings of sub-
stantial interference potential from BPL,
absentadditionalinterferenceavoidance
measures recommended by NTIA which
were not adopted in the R&O.”

I have always held the FCC and FCC
engineersinhigh respect. However, your
editor’s conclusion from reading the
ARRL petition is that thereis a lot going
on with BPL below the surface, out of
sight and out of reach of the average
citizen who happens tohold an Amateur
Radio License. In comparison with the
hundreds of millions of dollars available
to the BPL lobby, what the ARRL has at
its disposal to represent amateur radio
interests is truly minimal. I encourage
everyone to read the petition and decide
for themselves on what the issues are,
butitnow sounds to me that the future of
amateur radio may be under threat.

Don’tbe shy, send your thoughts and
comments to the ER “Mailbag!” This is
important stuff.

73, and Keep Those Filaments Lit!

Ray, NODMS
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Vi NTAGE NE"Ts

Arizona AM Nets: Sat & Sun 160M 1885 ke @ sunrise. 75M 3855 k@6 AM MST 40M 7293 ke 10 AM MST.
6M 50.4 Mc 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 winter
nights, 40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z.

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc.

California Vintage SSB Net: Sun. mornings @ SAM PST on 3860 +/-

Colorado Morning Net: Informal AM’ers on 3875 ke Mon, Wed, Fri, Sat, and Sun@ 7 AM MT. QSX K&OJ
Canadian Boatanchor Net: Daily 3725 ke (+/-)} @ 8:00 PM ET. Hosts are AL (VE3A]M) and Ken (VE3MAW)

Collins Collectors Association (CCA) Nets: Tech./swap sessions every Sun. on 14.263 Mc @ 2000Z. Informal
ragchew nets meet Tue. evening on 3805 kc @ 2100 Eastern time, and Thu. on 3875 kc. West Coast 75M net is on
3895 ke 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 ke starting @ 2000 CST, or 0200 UTC. All AM stations are welcome.
Collins Radio Association nets: Mon. & Wed. 0100Z on 3805 kc., also Sat 1700Z, 14.250 Mc.

Drake Technical Net: Meets Sun. on 7238 ke, 2000Z. Hosted by John (KB9AT), Jeff (WA8SAJ), and Mark (WBZIQK).
Drake Users Net: Check 3865 k¢, Tue. nights @ 8 PM ET. QSX Gary (KG4D), Don (W8NS), and Dan (WA4SDE)
DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op 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 @7:30 PM ET. Net is for exchange of AM related equipment only.
Eastcoast Military Net: Sat. mornings, 3885 kc +/- QRM. QSX op W3PWW, Ted. Itisn’t necessary to check in with
military gear, but that is what this net is all about.

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time net, meeting since
the late ‘50s. Most members use vintage or homebrew gear.

Gulf Coast Mullet Society: Thu. @ 9PM CT, 3885 ke, QSX control op WAGCN in Pensacola.

Gray Hair Net: One of the oldest nets, @44+ years ,160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30
EDT. Also check www.hamelectronics.com/ghn

Hallicrafters Collectors Association Net: Sun. , 14.293 Mc, 1:15 PM EST/EDT. Sat. , 7280 kc, 1:00 PM EST/EDT.
Wed. ,14.315 Mc, 6-8:00PM EST/EDT. QSX op W8DBE.

Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. Q5X op W6LRG, Don.

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut.

K6HQI Memorial Twenty Meter Net: This flagship 20-meter net 14.286 Mc running daily for 25+ years. Check
5:00 PM Pacific Time, runs for about 2 hours.

Midwest Classic Radio Net: Sat. morning 3885 ke @:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech.
help are frequent topics. QSX op is Rob (WA9ZTY).

Mighty Elmac Net: Wed. nights @PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 ke. Closes
for a few summer months QSX op is NS8ECR

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 ke 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00
PM. 2M Tues. and Thurs. @ 8:00 PM on 144.4 Mc.

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc.

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op George (W1GAC) and Paul
(WI1ECO).

Southeast AM Radjo Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ),
Wayne (WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT.

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD).

Swan Nets: User’s Group Sun. @4PM CT, 14.250 Mc. QSX op Dean (WA9AZK). Technical Net is Sat, 7235 kc,
1900Z. QSX op is Stu (K4BOV)

Vintage SSB Net: Sun. 1900Z-2000Z 14.293 & 0300Z Wed. QSX op Lynn (KSLYN) and Andy (WB@SNF)

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates between Brian (NI6Q),
Skip (K6LGL), Don (W6BCN), Bill (N6PY) & Vic (KF6RIP)

Westcoast Military Radio Collectors Net: Meets Sat. @ 2130 Pacific Time on 3980 ke +/- QRM. QSX op Dennis
(W7QHO).

Wireless Set No. 19 Net: Meets second Sun. every month on 7270 ke (+/- 25 Kc) @ 1800Z. Alternate frequency 3760
ke, +/-25 ke. QSX op is Dave (VA3ORP).
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UL ASSITRETS

Advertising Information
Subscribers receive 1 free 20-word ad per month. Extra words
are 20 cents. Here is how to count the words in your ad: “For
Sale” or “Wanted” and your contact information counts as 7 words.
Hyphenated words count as 2 words. Please count the words
in your ad as described above, and if you are over 20 words,
send payment for the extra words at .20 each. Note: Not all
readers use e-mail, 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 word is 25 cents. E-mail ads are fine. Qr
Please call or write for display rates.

( VINTAGE EQUIPMENT ONLY']

ER
PO Box 242
Bailey, Colorado 80421-0242

Telephone: 720-924- 0171
FAX (call first): 303-838-3665
leditor2@indra.com

Deadlme for the Apnl' :2005 lssue' Wednesday, March 30

SERVICE FOR SALE Repair and
restoration on all vintage equipment; 45
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,
wabcab @cs.com

FOR SALE: Hammarlund Telechron clock
plastic face covers, crystal clear, new
reproductions, $15 plus shipping. Rick
Cutter, WAS3MKT, 814-725-9490,
richard cutter@lord.com

FOR SALE/TRADE: Original manuals:
Collins, Swan, Hammarlund, National,
Hallicrafters, Johnson, Morrow, Harvey-
Wells, Drake, Waters. N14Q, POB 630098,
Orlando, FL 32869. 407-351-5536

ni4g@juno.com

FOR SALE: 60" rack $90 G!obe Champ
300, needs work, $40. PU only IL. Herb,
K9GTB, 618-362-6539

FOR SALE: UTC H-122 NIB 2.5V-20A
Hermseal; Stancor PM8411 used; $10 ea
+ shpg. H. Mohr 1005 W. Wyoming,
Allentown, PA 18103-3131

FOR SALE: Millen Grid-dip meter #90651,
nice, all coils $125. Stuart T. Carter,
W4NHC, 680 Fernwood Dr, Melbourne,
FL 321-727-3015

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. Many others available -
See list at http://www.af4k.com/
crystals.htm or call Brian, AF4K on 407-
323-4178 Email: AF4K@HOTMAIL@COM

Electric Radio #190
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FOR SALE: Hammurlund HQ-170A,
works perfect, looks perfect, w/book, $225.
Jack, 480-510-0625 anytime.

FOR TRADE: Collins TCS-12 package w/
AC PS, R388 in cabinet, museum quality
Western Electric 353-E1 BC xmtr on
1925kHz, Hammariund RBG, Signal Corp
Control Unit C-113A/TRA-2, Globe King
400B, TMC GPR-90RXD. Gary,
WA9MZU, 209-286-0931 (CA) or
ghal@ix.netcom.com.

revrs #2589: 30 to 50 Mc and 152 to 175
Mc $25 each. Heath Two'er $25. Astatic
mics JT-30, D-104 best offer. Heath sig
gen SG8 $25. Heath VTVM V9A $25. All
+ shipping. Vern Snyder, 5 Parkview Dr.,
Winder, GA 30680 1-720-307-1459

FOR SALE: GR 1203-A Unit Power
Supply, $25. GR1157-A Manual Copy,
$15. Ross Wollrab, 229 N. Oakcrest
Avenue, Decatur, IL 62522-1810. 217-
428-7385.

FOR SALE: 6 & 12 V dynamotors from 2-
way, clean & heavy. Offers. Dave
Schmidtke WQBEI 800-500-8055 POB
462 Faribault,Mn 55021

FOR SALE: DF loop for WW2 BC611
handy talkie. CRTs: 2AP1, 2BP1, 3BP1,
3KP1, 3JP1, 908, 4405 (5") & shields; $10
plus shpg W20QIl@optonline.net, 631-
878-1591, 17 Inwood Rd, Center Moriches,
NY 11934

FOR SALE: Crosley model 51 tube revr
$100. Swan 250C 6 meter rig w/PS, spkr,
ext. VFO, orig. manual $175. 2 Allied FM

FOR SALE: Tempo | w/AC ps $100. RF
Communications RF-403 VHF FM 12V
mobile 2M mod, $60. Drake 2C receiver
to restore $75. Al Jenkins, 5 Dailey Ct,
POB 1162, Nantucket, MA 02554 508-
325-7122

FOR SALE: Military whip antennas. EH
Scott military revr $250. Bruce Beckeney,
5472 Timberway Dr., Presque Isle, Ml
49777 989-595-6483

FOR SALE: Drake 2C rcvr. + 2NT Xmtr.
+ PM-2 Spkr/Q mult. $375. Jim,KD3S,
ireid4 @ earthlink.net 301 490 3572

R

= /heHome of RADIO
since 1923

DS

We stock tubes, resistors, coil forms,
relays, tube sockets,capacitors,
shaft couplers, connectors,
plate caps, variable capacitors,
knobs, standoffs and everything the
well-appointed pre-1960 radio parts
supplier would have.

68 North 7th Street
Brooklyn NY 11211
718 963-1764
www.leedsradio.com

FOR SALE: Drake TR-4, RV-4, power
supply, speaker & manual $225 in good
condition. You won't find one cheaper
than that! Bob, W1RMB 508-222-5553

FOR SALE: Tektronix Type 130 L-C meter
$75. Norm Roscoe, POB 402, W.
Bridgewater, MA 02379 508-583-8349

FOR SALE: Heathkit Apache transmitter
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. Hallicrafters S22R
fine shape $200 OBO. National model
SW54 like new w/head phones $100.
Layayette HE-80 like new w/speaker $180
OBO. Layayette HE30 like new $120.
Hammarlund HQ-129X fine shape $200
OBO. Heathkit HW 100 w/ power supply,
fine shape, $125. Heathkit HW 101 w/
power supply fine shape $125. Robert,
K8VVG, 195 Ruth Ave, Logan OH, 43138
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FOR SALE: Heathkit original manuals:
IT-5283 Signal Tracer, C3 Capacitor
Tester, $10 each ppd. Kirk Ellis, KI4RK,
203 Edgebrook Drive, Pikeville NC 27863.
919-242-6000, e.kirkellis@netzero.com

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

FOR _SALE: Back issues all radio
magazines. Frank Bridges, 104 Maple St,
Brevard,NC 28712 fbridges @citcom.net

FOR SALE: RME DB-20 $75. BC-348R
$75. Hallicrafters World Wide (like
Transoceanic) $75. Heath Cheyenne MT1
$60. Heath HW-16, no cabinet $30. IC21
2 meters; Gonset Communicator 1V $50.
Johnson Viking Invader 2000 & PS $600,
pick up only. Richard Cohen, 813-962-
2460

FOR SALE: Navy OS-8 B/U Oscilloscope
w/ case, manual, in very good condition.
$40 plus shipping. k4deejim@aol.com or
864-855-9570

WANTED INFO: RCA/Radiomarine T-
408/URT-12/USCG. Sam KF4TXQ PO
Box 161 Dadeville, AL 36853, 256-825-
7305 stimber@lakemartin.net

FOR SALE: 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

FOR SALE: QUALITY LETTERPRESS
QSLs LIKE IN THE OLD DAYS!

Send $1 for samples. Smokey, W9STB,
8679 Pinkhurst Drive, Minocqua, WI
54548.

DRAKE SERVICE FOR SALE: R.L. Drake
repair and reconditioning, most models
including TR-7's, 35 years experience. Jeff
Covelli, WABSAJ, 440-951-6406
after4 PM, 256-825-7305
wa8saj@ncweb.com

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: 1934 Amateur Radio
Handbook, make offer. Fred Clinger, 417
Beechwood Dr., Galion, OH 44833 419-
468-6117 after 6 PM.

FOR SALE: BIRD 72-R Reversing Coax
Switch, $115: National Plate Chokes NOS:
R-175, $37; R175A, $37; R152, $25.
postpaid. Richard Prester, 131 Ridge
Road, West Milford, NJ 07480. 973/728-
2454. rprester@warwick.net

SERVICE FOR SALE: Repair, upgrade,
performance modification of tube comm.
& test equip. Accepting most military, all
Collins & Drake, & better efforts from
others. Laboratory performance
documentation on request. Work
guaranteed. Chuck Felton, KD@ZS, Felton
Electronic Design, Box 187, Wheatland, WY 82201.
307-322-5858 feltondesign @yahoo.com

REPAIR!: Radio repair reasonable
charges. Manuals for sale. | buy Radios.
J. Dan Rupe 998 Whipple Ave, Grayland,
WA 98547 360-267-4011
W7ddf@yahoo.com
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Inrush Current Limiters are now available from the

viewed in the September, 2004 issue of Electric Radio |
and are available in two versions:

ModelAB-1IM (With Voltmeter)
Model AB-1 (With Pilot Light) ..

ShIPPING tooveeiiiireiier e ecrciien e $4.
(4 or more limiters are shipped for free for U.S.

orders.)
The Inrush Limiter provides a gentle, slow startup for
your vintage equipment in the 150-watt range. They also
reduce the line voltage to original design values. Both

Electric Radio store! These inrush limiters were re- |-

models come with a full money-back guarantee.

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

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

magazines, catalogs, manuals (copies),
radios, hi-fi, parts. Send 2 stamp, LSASE.
David Crowell, KA1EDP, 40 Briarwood
Rd., North Scituate, RI 02857.
kaledp@juno.com

SERVICE FOR SALE: Repair, Restore,
Sales of antique, vintage tube radios.
John Hartman, NM1H,
www.radioattic.com/nmih

JOHNSON PARTS: New Ranger 1,

TUBES FOR_SALE: Tested good globe
201A $14, 226 $15, 227 $10 and others.
Slightly weak tubes guaranteed to work in
early radios % 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: 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 carry all types of
communications parts.

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

BOOKS FOR SALE: Radio books,
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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.
1009, Franklin, TN 37067.
bak @provisiontools.com

ANTIQUE RAD 0 CLASSIFIED

Antique Radio’s Largest Monthly
Magazine - 5000 Subscribers!

Classifieds - Ads for Parts & Services
Arficles - Auction Prices
Meet & Flea Market Info.
Radios, Ham Equip., Telegraph, Hi-Fi
TV, Books, Art Deco, 40s & 50s Radios
Free 20-word ad each month.

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

= A.R.C., P.O. Box 802-E20
&4  Carlisle, MA 01741
Web: www.antiqueradio.com

Email: arc@antiqueradio.com
Toll Free: (866) 371-0512: Fax: (978) 371-7129
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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, wbzz@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, M| 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
lustforl Gus, WA, 360-699-0038 gus @ wa-
net.com

MISC FOR SALE: Vintage equipment at
the KBCX 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

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.
Electric Radio #190

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
milspec39@@aol.com
”Since 1985”

540-822-5643, k3ich@arrl.net

PLANS FOR SALE: Build your own
“Midget” bug replication by KOYQX, ca
1918, featured by K4TWJin CQMagazine,
May ‘98. 10 detailed blueprints. FAX: 507-
345-8626 or e-mail 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. WIOJI/
N4FZ, IL, 815-734-4255 or N4APZ@aol.com

PARTS FOR SALE: Complete hardware
set to connect Collins PM2 to KWM2 -
$19.95 ppd. Warren Hall, K&ZQD, 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.,
El Cajon, CA 92020. 619-444-7717
www.Murphyjunk.com

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

REFURBISHED TEST EQUIPMENT

DC-26GHZ  Bought and Soid

A-Comm Electronics
303-770-4855 303-770-6266 Fax
Sales List: http://www.a-comm.com
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TUBES FOR SALE: Tube list, new &
used, wide variety audio, and ham.
Recently expanded. SASE 52c. Bill
McCombs, WB@WNQ, 10532 Bartlett Ct.,
Wichita, KS 67212-1212

ACCESSORY FOR SALE: RIT for Collins
KWM-2/2A; No modifications needed.
$79.95 SASE for details. John Webb,
W1ETC, Box 747, Amherst NH 03031
bigspndr @bit-net.com

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: | build hot-rod
receivers: R-390A, SP-600, R-388/51J.
NC-183D...and transmitters: Valiant, DX-
100, T-4X-A-B, HT-32. 51J-4 filter
replacements, R390A Hi-fi AM $245.00
ea. Chuck Felton, KDGJZS, 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
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The Collins Filter Famil
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75A-4 2.5Kc¢  75A-4 6Kc

By Application, Left to Right:
75A-4 9Kc

7/

75A-4 .5Kc

R-390A .5Kc

original Collins design.
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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

* CW - 500 cycles
*SSB - 2.5 ke
*AM -6 kc
* Hi-Fi AM - 9 kc¢ Ceramic Filter
$199 each, $178 for 9 ke, plus $4.50 S&H each order.
In stock for immediate shipment from the ER Store, or on-line at

WWW.ERMAG.COM
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[ -]
Estes Auctions
Specializing in Vintage Radios
Complete Auction & Appraisal Service

Bob Dobush - Tube Consultant

Richard Estes, Auctioneer -- Radio Call Sign K8LRY
Kim Graca - Tech Support & Hislorical ~ Alan Fertis - Set Up
Call Us to Sell One Radio or Your Entire Collection!

We offer pick-up service for your collection.

Mark DcLauter - Set Up

SERVICE FOR SALE: PANEL AND
CABINET REFINISHING; Johnson,
Hammarlund 180(a), R390(A), & others
total restoration & sales; My updated web
site: hitp//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: Cabinets for 19” x 8.75, 10" depth
and 10" x 10%, 10" depth. Harold, W1SKS,

207-877-4283 w1skss@peoplepc.com

WANTED: Schematic and related info on
Halowatt TR5 broadcast rcvr made mid-
1920s in Portland, OR. Fern Rivard,
VE7GZ , PO Box 457, Cranbrock, BC
V1C4H9 CANADA crc@cyberlink.bc.ca

WANTED: Heathkit HR-10 receiver.
Please call Jerry at 405-373-4727

Wadena Sask. Canada SQOA 4JJ 306-
338-2264

WANTED: 3 socket sets for the BC-610
plug in modules. | also need a 250TH to
complete what | need to rebuild my 610,
new or a good pull. Bob, KFGAM 605-
923-5309 evenings or kflam@arrl.net.

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

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

WANTED: Triplett VTVM, model 850

WANTED: Manualfor Hickok VTVMmodel
209B. Also manual for Knight (Allied
Radio) transistor 10-circuit lab Kit
#83Y299. WJ Klewchuk, POB 927,

Electric Radio #190

owners/instruction manual. Copy O.K.
H.l.Stark, K9UBL, 3215 S. Meridian St.
Indianapolis, IN 46217 317-788-1210
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WANTED: Plate circuit breaker as used in
a Collins 20V-2. Dewey Angerhofer
W@ZUS, PO Box 540, Edgemont, SD
57735, 605-662-7692, dra@ gwtc.net

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

WANTED: 1938 Radio Handbook by
Frank Jones. Gale Roberts, 920-696-3491
wbh9rww @wmconnect.com

WANTED:Sept 1949 QST or photocopied
article BC band coverage for BC348Q.
John Phillips, 403-652-3649,
johnph@cybersurf.net

WANTED: Heathkit HG-10B VFO, HW-
16. Jim Theisen, 4692 Theisen Rd.,
Gaylord, Mi 49735 231-546-3392
WB8SREH wb8reh @arrl.net

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

WANTED: Top lid and manual for Hickok
580 tube tester (same as for 752?7) FOR
SALE: AK 20, 42. Carter 434 979 7383.
celliott14 @earthlink.net

WANTED: Commercial or kit-built 1930s
and 40s transmitters.Doc, K7SO, 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.
Email witxjohn @aol.com, 802-775-7632
evenings.

WANTED: Millen 10035 illuminated dial
drive, 11x7x2 aluminum chassis w/bottom
plate. 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
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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: Working or not, parts sets:
Collins R-389 and RYCOM R-1307A “VLF
Receivers”, Motorola made R-390 “non
A”, SP-600 “with ceramic disc caps”, Nems
Clarke and D.E.|. VHF receivers. Dan
Gutowski KDBAMS 9753 Easton Rd.
Dexter, Ml 48130 734-433-1354

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. | love National. Sylvia
Thompson, 33 Lawton Foster Rd.,
Hopkinton, Rl 02833. 401-377-4912.
nivj@arrl.net

WANTED: TCS & TBY Navy radios. Ken
Kolthoff, KBAXH, PO Box 215, 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
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WANTED: Garrard model 80 or similar
Garrard single play turntable. Cartridge
and spindle not required must have pickup
shell. 914-666-4523 Charles Graham, 4
Fieldwood Dr., Bedford Hills, NY 10507

antidotes. W50R Don Reaves, PO Box
241455, Little Rock AR, 72223 501-868-
1287, whor@militaryradio.com, www.r-
389.com

WANTED: Any TMC Equipment or

WANTED: Sideband converters TMC CV-
1758, TMC SBC-1, Kahn CV-1982/TSC-
26, Kahn RSSB-62-1B, or Delta
Electronics ISB-1. working or not, parts
sets. Dan Gutowski, KDBAMS, 9753
Easton Rd. Dexter, M| 48130 734-433-
1354

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.

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

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 @ gwest.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
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

QSLs FOR SALE: Your old QSL card?

WANTED: Collins R-389 LF receivers,
parts, documentation, anecdotes,

Search by call free, buy find at $3.50 ppd.
Chuck, NZ5M, NZ5M@arrl.net

Eliminates Tune-Up QRM!

Electric Radio Tuning Meter

This popular meter allows you to tune up righton
top of a QSO with only milliwatts of RF going to
the antenna. In the tune position, your dummy
load is connected and therig is tuned and loaded
normally. A small amount of RF power from the
dummy load drives the tuning meter bridge. Then,
adjust your antenna tuner for anull on the meter,
flip the switch to operate, and you're on the air
without causing interference! Standard 50-239
connectors are available on the rear.

For reviews, see ER #60 or QST for April 2002.

$49.95 plus $5.95 S&H
Money back guarantee
Visa, Mastercard, American Express, and PayPal

Now available on-lineat WWW .ERMAG.com
ER Store, PO Box 242, Bailey Colorado 80421-0242
720-924-0171 leditor2@indra.com
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Announcing the Felton Electronic Services R390F

High Performance HF Receiver

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 ke LP, voice only 250-2700 cps, or CW at 250 cps BW.

Bnhanced sensitivity and large signal handling: This includes installation of a new
6BZ6 RF amplifier and alinear 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 KDOZS R390A an-| g
swers that nagging ques-
tion in the back of your| i
mind as you look through
the ever larger and more
glossy advertisments: “Are
these things for real?”

For full details and pric-
ing of this once-a-life-
time opportunity call
Chuck Felton (KDUJZS)
at 307-322-5858, or e-
mail at:

Feltondesign@yahoo.com
web: FeltonDesign.com
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W7FG True Ladder Line |
Nominal Impedance: 600 Ohms

L
V]_ n t a g e Spreaders: light weight, Low wind load & long life.

Wire: 16 Guage., 26 strand, 100% copper. One
M 1 conductor from your equipment to the far-end
a. n u a S antenna insulator (supplied), No Splices!

100ft. of Ladder Line with each Doublet Antenna
Over 500

Manufacturers
and

160-10 Meter Doublet Antenna..$74.00§
80-10 Meter Doublet Antenna....
40-10 Meter Doublet Antenna....

10,000 Manuals |Gs5rv 80-10 Meter Doublet

. . 100 Ft. of Ladder LineOnly......... $40.00 §
Radio, Test Equipment, |5, i 1 .dder Line Only.......... $23.00
‘ and Audio :

402731 West 2155 Dr.
Bartlesville, OK 74006

. Ma—s“@ . . w.wg.com

- i} www.w7fg.com
80'0 76146 In Business Since 1992
(

Subscription Information
Published Monthly

Rates within the US: .

1st Class: $42 (mailed in envelope)

2nd Class: $32 '

Rates outside the US, by airmail only:
Canada : US $48
All other countries: US $60

The Electric Radio mailing date is posted monthly at www.ermag.com
: Electric Radio
PO Box 242
Bailey, Colorado 80421-0242
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday
Subscriptions and renewals may now be purchased on-line
at WWW.-ERNXAG.COMp -
Visa, Mastercard and American Express
Telephone: 720-924-0171
FAX Line: 303-838-3665
email: leditor2@indra.com
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