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| EDITOR'S COMMENTS

Amateur Radio is at another crossroad. Over the next few years we may see
dramatic changes in our hobby. One of the changes that's being talked about is the
removal of the CW requirement for licensing on the HF bands. Although the ARRL
says that they are “just studying” the proposal for the upcoming WRC-99 confer-
ence, | suspect that they have already decided to work toward this change.

I don't really know who would benefit or what the rationale is that pushes this no-
code idea, but it is out there. Maybe the idea is to expand our ranks at any cost. This
idea could only come from the ARRL. Maybe the equipment manufacturers do want
to see the ranks of hams grow - at any cost. But | don't think the idea is from the grass
roots of Amateur Radio

Most older hams are against the CW change. In the summer issue of the QUWA
Journal President Lew McCoy, WIICP and Vice-President Jack Kelleher, W4ZC,
wrote an editorial warning the membership that a change in the regulations
regarding CW might be forthcoming. They suggested that if the requirement for a
knowledge of CW for a license to operate on the HF bands were removed that it
would be detrimental to Amateur Radio. They asked for comments. Over 600 letters
were received with only 3 being in favor of the change. It's clear that the officers and
directors of QCWA have received a mandate from the membership to fight the
change and I'm sure they will.

I know where ER readers stand on this issue. | hope that we - AMers, Vintage
Enthusiasts, etc - can fight this change vigorously like we've fought other detrimen-
tal changes in regulations in the past.

I think that about all we can do at this point is write to the ARRL officers and our
regional directors. We can also become informed regarding where the candidates
in the upcoming ARRL elections stand on this issue and vote accordingly. N6CSW
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My First 80-Meter AM QSO

by Horst Geipel, WAGNUH
2231 Hampshire Rd.
Fort Collins, CO 80526

Even though | have been licensed
since 1965, my first 80-meter AM QSO
took place as recently as July 10, 1994. 1
was using a two-tube homebuilt 2E26
transmitter (ER #47) with a bread-
boarded 616 Heising modulator. The
carrier power was a whopping 10 watts
and the receiver was a Hallicrafters 5-
76. My contacts were WOLOB in Den-
ver and WOZUS in Edgemont, South
Dakota.

Did I just catch myself telling a lie?
Well, yes and no. Yes, my first legal 80-
meter AM QS0 did take place as de-
scribed. No, it was not my first 80-meter
AM Q50 That one dates back forty-six
years.

I was then still living in Germany,
where the minimum age for a ham ra-
dio license was evighteen. | was only
sixteen years old and had built a two-
tube regenerative receiver for the 80-
meter band. It used two RV12P2000
tubes (ER #59) and a selenium rectifier.
Fenjoyed listening to the local hams on
AM and was looking forward to my
eighteenth birthday to qualify fora ham
license and join the fun. My friend was
a year older than | and had already
joined the DARC (German Amateur
Radio Club) in anticipation of his eigh-
teenth birthday and a license. He let me
read his DARC magazines called “Das
DL-OQTC. One of the issues showed a
schematic for a Heising modulated VFO
to be used as a low power emergency
transmitter on 80 meters. It looked so
simple! | just had to build one even
though I could not legally put it on the
alr.
I'had only one tube in my possession
besides the two RVI2P2000's in my re-
ceiver. It was a 6K7 | had found among

a pile of tubes in the trash bin of a local
radio shop. It was the only tube in that
pile that tested good in an emission
checker, but showed a cathode to fila-
ment short. By banging the tube hard
on the table | had been able to dislodge
the short and had, therefore, kept the
tube. 1 also found an B0 pF variable
capacitor and a vaniometer from a WW
I German army antenna tuner in my
meager parts box. | had no tube for the
modulator, but did find a DC smooth-
ing choke Leould employ for the Heising
modulation. Then | noticed the
Volksempfaenger (People’s Receiver) 1
used for listeming to the local radio sta-
tion and AFN (American Forces Net-
work). It was a simple two-band regen-
erative receiver with a triode detector,
transformer coupled to a tetrode driv-
ing a magnetic speaker. 1t did not need
an output transformer. Why not hook a
microphone to the grid of the
Volksemplaenger's triode, replace the
speaker with the choke and use the
Volksemplaenger to power and modu-
late the VFO? It should work and 1 de-
cided to give it a try,

I built the oscillator using the 6K7 in
a Hartley circuit with the variometer
and a fixed capacitor in the plate cir-
cuit. I had no microphone, so the dy-
namic speaker | used with my 80-meter
regenerative receiver had to serve
double duty. The primary of the output
transtormer was alternately connected
to the plate of the receiver's output tube
or the grid of the Volksempfaenger's
detector tube,

To test the transmitter, | connected a
record player to the Volksempfaenger
and then tuned my receiver to the
transmitter’s frequency. There it was!



WAONUH at the controls of his homebrew 80M AM station. The bottom unit is

a repackaged BC-10311-C panoramic receiver.

Very loud, but clear, the music was
coming from the receiver's speaker. My
friend, who lived about a mile from my
apartment building, was intrigued. He
too had a Volksempfaenger and a re-
generative receiver for the 80-meter
band. Why not also build a VFO so we
could start talking to each other? And
so he did. His box of parts yielded two
variable capacitors, two large ceramic
coil forms and a RENS 1204 pentode, an
antique tube even back then. He built
the VFO with that tube using a capaci-
tor tuned output circuit rather than the
permeability tuned output circuit my
VFO used. We both had thirty meter
long end-fed wire antennas for our re-
generative receivers. We capacitively
coupled those to our VFOs without re-
gard to impedance matching. Despite
the impedance mismatch and the very
low power, the call "6K7, this is 1204, do
you copy?" came in loud and clear. [
replied: "1204, this is 6K7. I read you
loud and clear." My first (and illegal)
80-meter QSO was in progress.

My friend and I had had several
"QSOs" and we were in the process of

having another one, when my father
opened the door to my shack. He had
heard my friend's voice but knew that
he was not with me, so what was going
on? | proudly demonstrated my "rig" to
him and when it was my turn to trans-
mit, my father leaned forward into the
speaker/microphone and with a stern,
loud voice said: "This is the
Oberpostdirektion (German equivalent
of the FCC). We have been monitoring
you and know your location. Cease
operation immediately!” Then he made
me shut the rig down, plugged in the
soldering iron and said. "Take this thing
apart, now!" He did not leave the shack
until I had removed several of the com-
ponents. A little while later the door-
bell rang. When I opened the door, there
stood my friend, his face white with
fear: "Did you hear the warning? We
got caught!" [ nearly rolled on the floor
laughing as I explained my father's
warning And his order to dismantle my
transmitter.

The year was 1950 and that's the way
it was. ER



The Collins R-389/URR Receiver

Low F Speciali

Part 4: IF Amplifier Subchassis

by Ray Osterwald, NODMS
P.O. Box 582
Pine, CO BD4T0

The next challenge for Collins was to
design the IF subchassis, which is com-
mon to the R-390 and R-389 receivers.
As mentioned in part one of this series,
over 1500 hours was spent on the IF
circuit design, and after reading through
the fine details of what went on, | can
understand why it took so long. IF am-
plifier design work was completed Sep-
tember 23, 1952

The R-390 specification called for six
selectivity positions, established by
variable coupling in the IF transform-
ers, and a single-crystal filter for the 100
cycle and 1 ke positions, It's interesting,
to note that the 100 cycle position has a
quoted -6 to -60 dB shape factor of 1:48,
which is genuine rotten selectivity. 1
don’t know why they even bothered
with it, except for maybe that's what
the army wanted, There were certainly
better CW filters around in 52, The
only point on the curve with a 100 cycle
bandwidth is at -6 dB, and the thing is
actually broad enough to copy phone
signals. This is why the sharp audio
filter was included for the narrow-band
modes. That high-Q audio filter is ex-
tremely tiring to use for long periods
because it rings so much. I'd rather use
almost any other receiver, including a
regen, for CW. The wider positions, on
the other hand, are really nice for AM

or broadcast. The 8 ke position

has a 1:1.91 shape factor and 16 kc has a
1:1.82 factor. This makes for high selec-
tl."ﬂlj’ but the ringing associated with
mechanical or crystal filters is

gone. I'd rather use the R-389 /R-390 for

AM-type reception than anything else.
The widest bandwidth available was
originally set up at 20 kc. This was later
changed to 16 ke, but no mention is
made of why the change was made.

The army also included a specifica-
tion for envelope phase delay through
the IF amplifier. It was originally
thought that R-390s would be used in
direction finding applications, so they
wanted to control phase shift. Envelope
phase delay is a cnitical parameter one
finds when working with data circuits,
but inclusion into a general coverage
HF receiver specification is unusual.
The "envelope” is whatever frequencies
are passed within the -6 dB bandwidth
of an amplifier, and the "phase delay”
means that this group ol frequencies
should not be shifted in phase after
passing through the circuit by no more
than the prescribed amount. The actual
requirement was thata 150 cycle modu-
lating sigrnal at the IF would not vary by
more that 1/4 degree (4.63 microsec-
onds) over the top 3 dB bandpass. They
wanted this tight requirement in the 2
and 4-ke¢ positions, but it was shown
mathematically to be impossible, so the
specification was rewritten for the 2-kc
position only.

The IF amplifiers were entirely de-
signed on paper before being tried out
experimentally. The experimental re-
sults met the design perfectly, leaving
very little to be determined by tnal and
error. Widely published universal de-
sign curves of the period showed that
30 (") critically-coupled transformers



Figure 1. Bottom view of the IF subchassis. Notice the use of Sprague "Vitamin
Q" capacitors for all of the bypass points. They are secured with separate clips
which are screwed to the side walls. Although I'm sure there have been failures,
I've never found a bad Vitamin Q cap in any equipment I've ever worked on.

would be required to get a shape factor
of 1:1.9 at an 8 kc bandwidth. Other
engineering work at Collins had shown
that it only requires 4 transformers
coupled at 3 times critical to get the
same shape factor. The final design in-
cluded four transformers at .6 times
critical coupling for shape factor, and
one critically-coupled "fill” transformer
to meet the phase delay specification.
To properly design an IF amplifier to
meet some phase delay specification,
the phase shift must be calculated to
four or more decimal places over all
five transformers. This type of work
was extremely time consuming in 1952,
as digital computers were not yet avail-
able. Previous work at Collins by an
engineer named R.E. McCoy produced
an empirical design method based on
numerical equivalence between single-
tuned and double-tuned circuits. Using

McCoy’s method and other graphical
solutions, the exact design of the IF
transformers was arrived at, and the
lab breadboard version met the goals.
Not too bad for a wooden calculator
and a piece of paper, huh?

The IFamplifier gain requirement was
set at 91 dB into the detector. To com-
pensate for component aging, overall
IF gain could be varied 20 dB with a pot
located in the cathode circuits of the 3rd
and 4th IF amplifiers. The design specs
called for a linear output in the manual
gain position for a 20 dB rise in voltage
from "normal” levels. The 6AK6 pentode
will handle a relatively large voltage
input swing without being forced into
grid current, and that’s why they used
it at the last IF amplifier position in-
stead of another 6BJ6. The overall sig-
nal gain from antenna to detector is
roughly 105 dB.

continued next page
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The IF transformers were another
special design, and the coils were pro-
duced entirely at Collins (see figure 2).
The windings were high Q, high im-
pedance pie-type coils built up of many
turns. The army insisted that the coils
stand up to a 48 hour session in a cham-
ber at 95% relative humidity and tem-
peratures ranging from 2010 65 degrees
C. Many waxes, cements and casting
resins were tried out in an attempt to
seal the coils against this abuse The
report lists 16 different materials which
were evaluated, and the best formula-
tion was apparently a type of casting
resin called "Araldite Resin F. Being a
resin, twochemicals had tobe mixed up
in a batch before they could be used.
The coils had to be hot dipped in this
goop above 140 degrees F. A long cure
time of 48 hours at 212 degrees F was
required. I'm sure this was a smelly,
dangerous process but the result was
outstanding resistance to moisture in
the coil assemblies which lasts to this
day. After everything was assembled
and the IF deck was in final test, it was
found that any detuning caused by en-
vironmental changes was in iron core
permeability, notin the coils! They were
tested at 95% relative humidity and
between -104 and + 140 degrees F. Kids,
do not try this at home!

Also located on the IF chassis is the
3TF7 ballast tube which regulates fila-
ment current by controlling the fila-
ment temperature of the oscillator tubes
in the R-389, R-390, and the R-390A.
This tube has been the subject of much
controversy. The engineering report has
the following to say about the 3TF7: "
Considerable work was done with
Amperite Corp. in designing this spe-
cial ballast tube which feeds a constant
300 mils to the two 6-volt, 300-mil oscil-
lator tubes used in the VFO and BFO.
These three tubes are connected in se-
ries across the 26-volt filament supply.
The ballast tube (3TF7) operates on a
current of 290 to 330 mils and holds this

current within +-10 mils for input volt-
age variations of +-15%. This reduced
the 15% variation to approximately 3%.
There is some question if a filament
regulator is necessary in these receivers
since the oscillators are very good even
without regulation. However, since the
stability was a big factor in this design
and since the factor of tube aging was
not known, the regulator was included.”

I guess that settles the question of
whether or not the 3TF7 was designed
specifically for the R-390,

The R-389 suffers from the same AGC
attack time problem as do the 390 and
FWA receivers, Originally, they used
AGC on the two RF stages and the first
two IF amplifiers. Bias was adjusted so
that the audio output level only in-
creased 6 dB (twice as loud) fora 106 dB
increase in signal level. That's not too
bad of an AGC control range. Unfortu-
nately, it was found that strong signals
were reducing the signal-to-noise ratio,
Remote cutolf pentodes are noisy, and
really strong signals would increase the
bias so much that the"shot noise” in the
amplifier chain was much more notice-
able. To correct the situation, AGC con-
trol was moved from the second to the
fifth IF amplifier. The first RF amplifier
was changed to a 6A]5 to reduce cross-
modulation, but that tube has different
AGC characteristics. These changes re-
sulted in a loss of AGC control at signal
inputs over .1 volt RMS. A tenth of a
valt is a heck of a strong signal, roughly
60 dB over 59. This input level is rarely
found except when your station is co-
located with adjacent transmitters. The
designers were therefore more con-
cerned with the total range of AGC con-
trol rather than the attack time problem
when listening to weak CW signals in
the presence of strong ones. In any case,
these receivers were mostly used in
point-to-point service with constant-
carrier transmissions.

The reason an AGC amplifier was
used was simply to isolate the devel-
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Figure 2. Engineering drawing of an interstage IF transformer. The letters A thru

D are not identified.

oped AGC voltage from BFO injection.

No AGC was ever used on the mixers
because their bias voltages had been
carefully adjusted for the best spurious
rejection ratio. Users restoring R-389s
should carefully check these bias val-
ues to make sure they are within the
10% specification. Also, if spurious re-
sponse problems are found and the op-
erating voltages seem to be correct, try
swapping out the mixer tubes with other
new ones.

Restoration

I was lucky with my receiver in that it
needed nothing major to get it going.
The ballast tube was open (of course),
but other than that it needed only rou-
tine cleaning, lubrication, and align-
ment. | didn’t even have to replace any
other tubes. I repainted my control
knobs and meter housings with jet black
Krylon.

Correct lubrication is critical on the
R-389. The front mechanism plates carry
12 ball bearings which accept the tun-
ing shaft journals. These bearings must
be very clean and properly doped with
load-bearing lubricant. Following the
good advise of KDOHG, I've used Mobil

Oil Company’s synthetic automatic
transmission fluid with very good re-
sults. Synthetic lubricants are far supe-
rior to petroleum-based oils, and should
last forever in radio equipment. If the
entire tuning system isn’t free to turn,
the motor drive life will be shortened,
and you will need the motor. Just try to
find a replacement if you burn it out!
Some owners I've talked with have units
with chronically stiff tuning mecha-
nisms. This is due largely to years of
neglect, and the ball bearings have got-
ten rusty. The only way to restore this
kind of problem is to entirely dismantle
the two front plates and have a machin-
ist remove and replace the bearings.
They are standard machine sizes, but
an arbor press is used to change them.
After lubrication, keep the receiver cov-
ered when it’s not in use.

If the bearings are clean and lubed
but there is a bind over a portion of the
tuning range, there probably isanalign-
ment problem between the front panel
and the mechanism plates, or some other
kind of mechanical damage.

There is a cast aluminum drive box
attached to the tuning motor. It is actu-

continued next page
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Figure 3. IF subchassis block diagram.

ally a differential drive, and is filled
with lubricant and sealed up. I wanted
to change the lubricant and check it out
mechanically, but I couldn’t get the
cover off by removing the screws and
gently prying at it. The sealant they
used in production is really tough stuff,
and everything I ran into said "stay
out". Unless you really want trouble,
I'd advise against tearing into the drive
box under any circumstances!

Another likely area of trouble is in
the selenium rectifier stack used for the
bandswitch motor power supply. These
old rectifiers can get kinda tired after 40
years. One of their favorite tricks is to
not produce the same amount of DC
after they warm up as when cold. The
stack can be replaced with silicon di-
odes, but series resistors must be in-
cluded so the DC voltages come out
correct. The diodes can be disguised
with heatshrink and hidden behind the
old rectifier so that the unit at least
looks original.

The mechanical alignment is ex-
tremely tedious. The manual calls outa

procedure where a thin wire is stuck
through holes in the tops of the vertical
drive shafts to check slug rack position-
ing at certain frequencies. Doing this
procedure nearly caused me to go per-
manently cross-eyed, but I found three
bands where someone had managed to
mess up the alignment.

Accurate RF alignment is important.
It's hard to see much of a change on a
VTVM when the RF alignment proce-
dureis followed, but persistence is nec-
essary in order to get everything track-
ing properly, the right amount of gain,
etc. It helps to use a frequency counter
to make sure the generator is where the
dial says it is, unless you've got a new-
fangled one that’s synthesized.
Modifications

If Idid have any modifications for the
R-389, I'd sure never publish them
only modify command sets and R-
390As.

Performance

I"'ve heard the R-389 called the "Holy

Grail"” of medium-wave DX’ers. [ never

really knew what that meant until I
continued on page 41



LETTERS

Dear ER

It's what makes horse races and ex-
plains the plethora and menagene thal
vintage radio collectors “collect” and
use in the hobby, Tam referring 1o opin-
jon and preferences. More specifically,
1 am referencing David Kuraner's
(K2DK) article on the National Radw
HRO-500 receiver (August 199%, issue
FER)

As a proud new "papa” of a HRO-500,
I read this article with greal interest,
My impression of this receiver differs
greatly from the author's and his re-
sources. My rig was indeed recently

rchased “new in the box and crate”
(series W102-187, dated 1967) from a
local ham. Possibly, an my receiver is
new, | have not encountered the distur-
bances and dysfuntions that Mr.
Kuraner describes from his sample of
“three in various states of operational
status”. | trust that these problems will
not surface as the receiver ages.

1 do not mean to sound like a “protec:
tive father”, but 1 do take issue with
some of the author’s comments (at least
as it applies to my nig). The author re-
ports that. "S558 recephion is distorted
and this appears to be a design flaw”™ 1
don't hear this as my recewver sounds
very warm and “toooooooby” (surpris-
ing for a solid-state device).

The proof is in the pudding!! | have
replaced my 75538 with the HRO-500
in transceive operation with the 3253
and moresurprisingly, ithas replaced a
superb Collins R/E 5151 as my front-
line SWL receiver. To each his own!!
Phillip W. Harris PhD, WBEaMYL

Dear ER

My dad bought a Hallicrafters 5X-42
receiver in 1949, and that wonderful
radio became part of my growing up as

it introduced me to shortwave listening
and eventually amateur radio. We all
enjoyed the radio, but it soon became
apparent that its sound had a subtle
distortion (mild audio clipping). | no-
ticed it first, but | then persuaded my
dad that it was there, and that we ought
to get it fixed.

A local service shop could find noth-
ing wrong with the set, and we eventu-
ally took it to Chicago, where my dad
carried it up four flights of stairs o the
service department on the top floor of
the Hallicralters factory. They also could
find nothing wrong with the radio

A decade passed, during which |
learned some electronics, and Tdecided
to look at the radio myself to see if 1
could fix the distortion. | discovered
that a tube socket in the IF arcuit had a
supposedly unused lug that was being
used as a bie point, but that the particu-
lar tube plugged into that socket in fact
was internally connected at that pin. To
fix the problem, | installed a one-lug
terminal strip next to the tube socket
and transferred the tie point from the
tube socket to the terminal strip. When
I tinished, the distortion was gone,

I subsequently gave the radio away
to a friend, who then dropped out of
sight, so both the radio and the evi-
dence of my solution to its problem
have vamished.

I now would like to document this
problem as a practical lesson for other
radio enthusiasts, but | can no longer
remember which lug on which tube
socket was improperly used as a he
point. If any readers of Electric Radio
can help, please contact me. (1 have
already contacted Chuck Dachis, and
his advice was to send a letter to Elec-
tric Radin.)

John H. Gibson, NOSV
(517) 463-3632
gibson@alma.edu



The Radio VT Fuze

by Bob Dennison, WXHBE
82 Virginia Ave.
Westmont, NJ 08108

Omne of the best kept secrets of WW I
was the VT fuze also known as the prox-
imity fuze. This device was used invarni-
ous forms on rockets, antiaircratt shells
and antipersonnel bombs - both those
dropped from airplanes and those fired
from howitzers. A typical VT fuzed ar-
tillery shell contans a minature CW
radar system which senses that the
bomb is near enough toits target {(about
30 feet) to be effective and then tniggers
the detonation. See Fig. 1. British scien-
tists conceived the idea in 1940 and
passed it on to the Amernicans who de-
veloped the technology and brought
these weapons to fruition in time to
play an important role in WW ILin both
the European and Pacific theaters,

Fortunately for our soldiers and sail-
ors, the Germans didn't have VT fuzes,
One author® says the reason for this is
that the German engineers were too
smart - they felt it would be impossible
to make a radio tube that would with-
stand the extremely high acceleration
fabout 20,0000) experienced by an
antiaircraft shell at the moment of fir-
ing or the centrifugal force (B00-3000G)
due to axial rotation imparted by the
rifling of the cannon barrel.
Ruggedized Tubes Developed

The components requiring the most
intensive research were the iny vacuum
tubes. Subminiature tubes were already
in existence having been developed for
use in personal hearing aids. After re-
design and extensive testing, a set of
tubes was developed to be able to meet
the demanding needs of the VT fuze.
These included triodes, pentodes and
thyratrons. Fig. 2 shows three submin-
ature tubes (two tniodes and a pentode)

alongside a 1T4 7-pin miniature tube
for size comparison. The pentode,
weighing about half the weight of a
U S nickel, would weigh 110 pounds at
20,0000 acceleration.

Each component part used in these
tubes was designed using stress and
strain analysis like that used in design-
ing bridges and skyscrapers. The tubes
were then subjected to rigorous tests,
first by computation and then by actual
mechanical means such as in a centri-
fuge or by firing them out of a cannon
after being mounted in dummy shells.
These shells would then be dug out of
the ground, the tubes recoverned and
then analyzed for signs of weakness or
failure. Most of the tubes were manu-
factured by Sylvania Electric Co. By
war's end, production reached 500,000
per day. Total production was about
130 million tubes,

Basic VT Fuze Circuil

A representative circuit is shown in
Fig. 3. The first tube, V1, is a simple
regenerative detector similar to those
used in early amateur radio receivers.
As is well known, these regenerative
detectors radiate a radio signal when
they are adjusted so as to oscillate, The
VT fuie is provided with a nose cone
made of hard plastic which encloses an
antenna element in the shape of a small
metal cone. This, together with the metal
body of the shell constitutes or formsan
unsymmetrical dipole antenna. This
antenna serves two functions. It radi-
ates the radio wave that intercepts the
target and it also receives the much
weaker reflected wave and applies it to
the detector. Thus V1 acts as both the
transmitter and the receiver. The re-
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A. Hal You missed me!

one millisecond later---

B. Yipes! I'm on fire

and going down!

Figure 2. Subminiature tubes com-
pared with 7-pin miniature tube.
ceived wave has a changing phase rela-
tion with respect to the emitted wave
depending on the velocity of the shell
relative to the target. These two signals
produce an audio beat frequency in the
plate circuit of V1. This is a result of the
well-known Doppler effect which will
be discussed later in more detailin Fig.6.
After suitable filtering to remove RF,
noise and microphonic components, this
audio signal is amplified by V2 and V3
and applied to the grid of the thyratron,
V4. Normally, V4 is biased negatively
and no plate current flows. When the
VT fuze is within optimum striking
range, the signal is strong enough to
fire the thyratron. The gas becomes ion-
ized and the plate resistance drops to a

Figure 1. With a VT fuze, a near miss is a hit.

very low value. Then C_ discharges
through a 10 ohm resistor imbedded
inside the squib - a small capsule con-
taining heat-sensitive explosive. The
resulting explosion sets offa more pow-
erful explosion in the detonator which
in turn triggers the explosion of the
main charge. All this occurs in less than
a millisecond.
Sensitivity Pattern

As stated before, the nose cone an-
tenna acts in conjunction with the body
of the shell as a dipole antenna. The
radiation pattern of a dipole antenna is
familiar toradio amateurs and is shown
in Fig.4A. This figure shows the pattern
in a vertical plane containing the an-
tenna. The complete pattern is in the
shape of a torus or doughnut generated
by rotating the pattern of Fig.4A 360°
around the axis of the antenna. The
sensitivity of the antenna as a receiver
of RF has exactly the same shape. Thus
the net, overall sensitivity pattern of
the VT fuze (radiation plus reception) is
found by squaring the radiation pat-
tern and thus appears as shown in
Fig.4B.

If the shell is mis-aimed so that it will
pass over or under the target, the Dop-
pler frequency will progressively de-

11 continued next page
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Figure 3. Representative circuit portraying basic elements in a VT fuze.
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Figure 4. A. Radiation pattern of a dipole. B. Sensitivity and reception. Shaded

area - see text.

crease and would drop to zero at the
point of closest approach, By properly
adjusting the frequency response of the
audio amplifier, the effective detection
sensitivity pattern can be modified to
nearly match the burst pattern of the
exploding shell. This is shown by the
shaded area of Fig.4B It will be ob-
served that the VT fuze is 'blind’' look-
ing 'dead ahead'. Thus if the shell is on
a collision course with the target, it will
not go off prematurely but will wait till
it impacts the target.
Circuit Assembly

Figure 5 illustrates the arrangement
of components in a VT fuze. At the top
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is the antenna protected by the hard
plastic nose cone. Just below this is the
oscillator-detector coil. Next come the
tubes and their associated resistors and
capacitors. Each tube is fitted into a
rubber shock-absorber. The tubes, re-
sistors and capacitors are laid out flat
during assembly and wiring and then
rolled up into a cylinder for installation
into the fuze. Surrounding all of this is
capacitor C_ that fires the squib. Ca-
pacitor C_is rather large (1 uF)and so is
formed into a cylinder that wraps
around the inner electronics bundle.
This capacitor is said” to be the first
capacitor to use mylar as the dielectric.



After final testing, the electronics
bundle is embedded in a potting com-
pound.

The Battery

Atthe beginning of development, dry
batteries were used but these had lim-
ited shelf life especially when used in
tropical regions. This led to the devel-
opment of a unique wet battery inwhich
the electrolyte was kept away from the
electrodes until the shell was fired, The
construction of the electrodes is remi-
niscent of the old Eveready 'layer-built’
batteries. Here the elements are circu-
lar discs which fit around a central am-
poule which holds the electrolvie. At
the instant of finng, this ampoule is
smashed open when it is driven against
the ‘crusher”. The electrolyte then
quickly diffuses through the battery
electrodes, being driven by centrifugal
force

At the bottom of the stack are 6l) ele-
ments which give 90 volts for the B
supply, Above this are three sets ol
clements connected in parallel to pro-
vide lilament current. Finally, the top
five elements provide 7.5 volts bias for
the thyratron.

In bombs dropped from aircraft and
those attached to rockets, the power
source 1s.an AC generator attached lo a
wind-driven propeller. A rectifier-fil-
ter converts the AC 1o DO for the plate
supply. The filaments are heated with
AC and special feedback circuits are
employed to cancel the resultant AC
hum. These bombs differ in several other
aspects and space does not permat fur-
ther discussion. See references 2 and 4
for more details.

The Doppler Effect

The Doppler effect ** was mentioned
carlier. This is explamed in more detail
in Fig. 6. In simplest terms, V1 acts as
both a radio transmitter and a regen-
erative recetver. A beat note between
the sent and received signals will occur
in the plate circuit of V1 and build up in
amplitude as the missile approaches

13

the target. In the sample calculation
shown in Fig. 6, if the relative velocity
{missile to target) is 500 m.p.h. and the
oscillator frequency is 160 MHz, then
the Doppler frequency will be 238 Hz
This signal is amplified by V2 and V3
and used to trigger V4. By proper ad-
justment of amplitier gain and thyra-
tron bias, the fuze can be programmed
tor detonate when the shell comes close
enough to the target to be effective, (See
sechion on sensitivity testing),

Safety Devices

The shell shown in Fig. 5 has several
safety features built-in which greatly
reduce the possibility of accidental or
premature explosion. For example, if a
gpunnerman accidentally drops a shell
onto the steel deck inside a gun turret
and the capsule holding the battery elec-
trolyte breaks, the shell must not be
allowed to explode. And if the enemy
invents a countermeasures device die-
signed o detonate the shell immedi-
ately after it leaves the canon, a bime
delay needs to be incorporated so that
the shell will be a safe distance away
from the ship betore it is fully armed.
The safety devices take the following
torms:

I. The battenies are not activated until
the shell is fired. The ampoule breaks
and centrifugal force diffuses the elec-
trolyte.

2. The mechanical spin switch shorts
C, and prevents it from charging until
the shell is rapidly rotating,

31t takes time for C to charge suffi-
ciently to fire the squib,

4. A mercury switch shorts the squib
until the shell is rapidly rotating

5. The powder traim between the squib
and the detonator 1s not aligned until
the shell is spinning
Sensitivity Testing

How do you test a VT fuze 1o make
sure its sensitivity s properly adjusted
so it will detonate at the desired dis-
tance from its target? A test finng range
was built near Albuquerque, N.M. Two

continued next page
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Figure 5. Cross-sectional view of military type VT fuze.
tall towers were erected several hun-
e——§ dred feet apart. By means of ropes run-
/ {mm'b W‘%"‘” ning between these towers, the test air-
&% Zi— ~ = AN plane was suspended high above the
—ftfy, MV Fus ground. High speed motion pictures
Let £q = Creguency of Osc. in Mha. could then record such details as aver-
R e CWiabive ‘tw Ake age intercept distance, the polar sensi-
e e  SieL et i tivity and burst pattern and its effec-

tiveness in damaging the airplane.
phase of the retucaing signai viii cnamge | Uses in World War I1
h ng sign w
gr.::u°crc1- (360%) when As changes by g/z ses “:‘ Lt ar .

The first use of the VT fuze in Europe
was at the Battle of the Bulge. The VT
shells exploding about 30 feet above
ground cut the tops off all the trees as

The time taken to sxecute one cycle is
Ov =As/vy = Mivg
The Doppler freq im fp= 1/At = Iv /A

It vp is changed to Vg in mph though a "giant had been at work with
Than €p=.894 Vio/a his scythe". The German troops were
and Lf f, ls, way, 160 Mhz, then A=1.875m. left with no place to hide. A foxhole or
50 that fp=.477V . a stone wall is of no use as a shelter

when a VT shell explodes 30 feet above
you. Without the VT fuze, a shell might
Figure 6. Showing how the Doppler  burrow into the ground and then ex-
frequency is found. plode. If you're in a foxhole, you might
14

Example: At V =500 mph, fp=238 Hz.




be shell-shocked, yet survive. But the
VT fuze makes warfare a whole new
game. After WW 1, General George
Patton said that when both sides have
the VT fuze, we'll have to devise a new
method of warfare.

1 was Radar Material Officer on the
USS Willard Keith, DD775. When our
ship reached the Philippine Islands in
May 1945, we received the new 57 AA
shells equipped with the VT fuzes,
When we got to Okinawa, we were as-
signed to radar picket station 15, about
half way between Okinawa and Japan.
Our job was to find the Japanese
Kamakazi (suicide) planes by means of
radar and then direct the marine avia-
tors circling overhead to intercept and
destroy them. In one battle, our ship
brought down two enemy planes thanks
to the VT fuzes. The VT fuzes are
claimed to be five times more effective
than the older mechanical fuzes. In the
time it takes to load and fire five salvos,
a Kamakan pilot could be flying his
plane into your forward boiler room.

Our sister ship, the Hadley, DD774,
was al picket station 15 the week before
wearrived. She and her support vessels
were attacked by about 100 Kamakagzi
planes. Two or three of these planes
managed to plunge through the ensu-
ing barrage and severely damaged the
Hadley so that she had to be towed back
to Okinawa. Without the VT fuzes, she
surely would have been sunk with great
loss of life. When | saw the Hadley a few
days later, her bridge was decorated by
dozens of emblems of the Japanese ris-
ing sun flag - one for each plane shot
down. We envied her achievement and
valor and were thankful that she had
rid the sky of so many Zeros. Inciden-
tally, these Kamikaze pilots were given
lots of sake just before takeoff, their
shoes were wired to the foot pedals and
the cockpit canopy was padlocked to
foil any last minute loss of courage.
Countermeasures’

Alleast a half-dozen foreign counties
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now have VT fuzes. Thus it was neces-
sary for the US to develop a device that
would protect our troops. This instru-
ment, nicknamed Shortstop, was devel-
oped for use in the Persian Gulf war but
that war ended just as production got
underway. However, some of these de-
vices have now been sent to Bosnia for
use there.

Shortstop detects the RF signal emit-
ted by a VT fuze and then radiates a
strong false return signal which ini-
Hates a premature explosion. The Short-
stop device can protect an area at least
the size of a football field, It does this by
causing the projectile to detonate when
it is still 200-300 meters away from the
Shortslop unit.

The newest generation of Shortstop
devices being developed now will be
available in three styles. There will bea
small, lightweight soldier's backpack
unit. Then there will be a larger unit for
use in vehicles such as the Humvees
and Bradley Fighting Vehicles. Finally,
there will be a sull larger umit for field
use which will have a tripod mounted
antenna.

Conclusion

I think we owe a debt of gratitude to
the scientists and engineers who devel-
oped the VT fuze. This invention surely
helped to shorten WW 1 and undoulst-
edly saved the lives of many Ameri-
cans, including my own!
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Dave, WB2PMP and Dad (OM) Jerry, WA2GEX, enjoying some reflections of 35+
years of ham radio together. The photo was taken in Dave's hamshack.

Bob Peters, K1JNN, proudly operates his Collins gear from his home in
Mesquite, Texas. Photo by Jay Miller, KK5IM.
16
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Clifford Kurtz, N6ZLI, operating his BC-191/BC-342 station. In WW II he oper-
ated this equipment in the South Pacific.

At the Cedars of Lebanon 'Fest August 25th. Left to right: Don, K&KKYV; Hoisey,
WA4CJL; John, KN4AME & Kasey, WAHYG. All ardent AM'ers. The 75A-1 in the
trunk didn't sell. Photo by Hank Clark, W2I(Q).
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R-390A
Survey/Order Number List

by Les Locklear
1122 36th St.
Gulfport, MS 39501
(601) 864-8384

During the winter of 1994, a telephone
call from a friend in California about a
R-390A that was manufactured in 1984
started a project that seems to have no
end in sight.

Since the first article in ER #71, March,
1995, information has come in from all
corners of the world regarding the R-
390A/URR contract/order numbers.
And when Tom Marcotte, N5OFF,
started the serial number survey, the
amount of information increased over-
whelmingly! With this article, the over-
all picture has become much clearer
with respect to who built them, how
many were buill and a more accurate
list of contract/order numbers. The
EXACT number of R-390A"s built will
probably never be known. However,
I'm working on it. The enclosed infor-
mation on numbers built should be very
close, Any estimates on total produced
are on the low side.

Wally Chambers, KS5OP, has had ex-
tensive conversations with an enginecr
who retired from EAC, then went to
waork for the Department of Defense in
signal intelligence. He related the fol-
lowing: EAC received many small or-
ders (25-100) for R-390A's from the sig-
nal intelligence branches of the govern-
ment, both civilian and military in the
&0s and 70's. On a related matter, a
close friend (who shall remain anony-
mous) recently received several R-
390A’s from the NSA in Fort Meade,
Maryland, for alignment and repairs. It
appears some senior operators prefer
the R-390A over the multi-buck digital
readout micro-processor wonders! But
we already knew that when it comes to

a quiet receiver the R-390A is at the
head of the class,

Omne reason that none of these smaller
contract/ order numbers have surfaced
is because the government in their infi-
nite wisdom decided nol to allow these
receivers on the surplus market. Many
of these had special modifications. The
US. Navy had a Lockheed Super Con-
stellation that would fly at low alti-
tudes over the Mediterrancan Sea and
these R-390A's and other ancillary
would be relegated to "Davy Jones
Locker™.

Many of you wrote and asked who
built the PTO'S. Well, only six compa-
mies manufactured the Collins designed
permeability tuned oscillator, they are:

1. Collins Radio Co.

2 Motorola

3. DuBrow Electronics Industries

4. Progressitron Corp.

5. Raytheon

B Cosmos Industries

I won't gointo the technical aspects
of the PTO in this article, as it has al-
ready been done by Ray Osterwald,
NEDMS in his inimitable style in ER
Nos. 30and 31 The Progressitron PTO's
are easily identified by the peeling blue
decal, many times their name is com-
pletely missing Thankiully,
Progressitron's PTO's were far superior
to their decals, Many of you who wrote
said the Progressitron PTO was the best
they had used. In my humble opinion, it
is one of the best ever made.

Much has been written and discussed
regarding the performance characteris-
tics between the various manufactur-
ers. To put it simply, “they all had to
meet the same specifications”, Enough
sand!

The two numbers for the 1967 EAC
contracts can be confusing. the order
number is the FR-36 number while the
contract number is DAABOS. Both of
these numbers appear on some receiv-
ers. This is the same contract. Many of
the followers of these articles will no-

conlinued on page 7



l VINTAGE NETS

Westcoast AM Net: Meets informally, nightiy on 3870 at 930 PT. Wednesday at 9:00 PM FT they
hawve their formal AM net which includes a swap session. Net control rotates.

California Early Bird Net: Saturday mormnings at 8 AM PST on 3835

California Vintage S5B Net: Sunday mornings at § AM PST on 3835

Southeast Swap Net: Tuesday nights at 730 ET on 3885, Net control is Andy, WA4KCY. This
same group also has a Sunday afternoon net on 3885 at 2 'M ET

Eastern AM Swap Net: Thursday evenings on 3885 at 730 ET. This net s for the eschange of AM
related squipment only

Nogthwest AM Net: AM activity daily 3 PM -5 PM on 3875, This same group meets on & meters
{50.4) Sundays and Wednesdays at 800 I'T and on 2 meters (144 4) Tuesdays and Thursdays at
800 PT. The formal AM net and swap session is on 3875, Sundays at 3 P'M

KsHQI Memorial Twenty Meter AM Net: Thes net on 14 286 has been in continuous operation
for at keast the last 20 years. 1t starts at 400 PM PT, 7 days a week and usually goes for aboat 2
hours. Met contrul vanes with propagation.

Arizona AM Met: Mercts Sundays at 3 PM MT on 3855 On & meters (50.4) this group meets at
& PM MT Saturdays.

Colorade Moming Net: An miormal group of AMers get together on 3808 Monday, Wednes-
day and Friday momings at TAM MT

DX-60 Net: This net meets on 7290 a1 2 PM ET, Sundays. Net control is Jim, NSLLIV. This net s
all abouat entry -bevel AM rigs like the Heath [VX-60.

Military Net: [t isn't necessary to check in with military gear but that is what this net is all about.
Met control is usually Walt, KHKY, but sometimes il rotates to other ops. 18 starts at 5 AM ET
Saturday mornings on I8R5

Westcoast Military Radio Collectors Net: Meets Frioal 2200 local on 3990 and Sal. at 0800 local
on 3990 4 or - JRM. Net control is Tom, WASOPE or Andy, KD6TKX

Grey Hair Net: The oldest {or one of the oldest} 16l-meter AM nets. It meets on Tuesday nights
on 1945 at 820 I'M EST & EDST

Vintage CW Net: For CW ops who enjoy using vintage equipment. This is not a traffic net; speed
is not importanl. The net meets on 14037, Sundaye at 7 M Eastern, Net control is Tracy,
WBaTMY.

Vintage S5B Net: Net control is Chuck, NSSWO. The group meets on 14 293 at | PMCT, Sunday
alternoons,

Colling Callectors Assoclation Nets: Technical and swap session each Sunday, 14263 MHz,
20002, b5 a long-established net run by call arcas, Informal ragehew nets meet al 010Z Tuesday
nights on 3805 and on Thursday nights on 3875

Drake Lsers Net: Another relatively new net. This group gets together on 3865 Saturday nights
at B PM ET. Net controls are Criss, KBSIZX; Don, WZR0; Rob, KEIEE and Huey, KDIUL
Heath Users Net: A new net started by Marty, WB2FOU /5. Net control is shared by Fred,
AASLW. It meets on 14.275 at 4 PM CT Sundays. Check in on either AM or 558,

Swan Users Net: This group meets on 14250 Sunday afternoons at 4 PM CT. The net control is
usually Dean, WASAZK.

Nostalgia/Hi-Fi Net: Meets on Fridays at 7 PM PT on 1930, This net was started in 1978
KIJCL &-Meter AM Repeater: Located in Connecticul it operates on 50.4 in and 50.5 out

JA AM Net: 14190 at 0100 UTC, Saturdays and Sundays. Stan Tajima, JATDNQ is net control.
Fort Wayne Area b-Meter AM Net: Mects nightly at 7 PM ET on 50 58 MHz. This net has been
meeting since the late “50's. Most members are using vintage or homebrew gear

Southern California Sunday Night & Meter AM Net: 8 PM Sundays on 50 4 Net controls are
Dan, KV6l and Scott. K6PYP. Informal, supports restoring old gear and using it on the air. Loan
gear available for those wanhng to join

Westcoast 40-Meier Sunday Net: Net control vanes. The group meets on 7160 starting at 4FM
PT.

Collins Swap and Shop Net: Merts every Tuesday at APM EST on 1955, Net control = Ed.
WAIAM]

Old Buzzards Net: Mects daly at 10 PM EST on 1945 This s an informal net in the New England
area 19



TheHewlett-Packard 200CD Wide Range Oscillator

Another Classic

by Kurt H. Miska, NSWGW
3488 Wagner Woods Court
Ann Arbor, MI 48103

This summer, while browsing in a
bookstore near the University of Illi-
nois at Urbana where my son was at-
tending the Aerospace Institute, a week
of some pretty serious classes in aero-
space technology for selected high
schoolers, 1 found a wonderful book
called Analog Circuit Design edited by
Jim Williams. It is a collection of ar-
ticles that appeared in the trade maga-
zine EDN, which, I'm guessing, stands
for Electronic Design News. One of the
first articles in this interesting book
contains considerable information on
the development of the Hewlett Packard
Model 200CD Wide Range Oscillator
before getting down to the business of

i

Hewlett-Packard's first product, an audio oscillator, was used by Walt Disney

designing a similar instrumentbut with
the use of modern op amp technology.
The article prompted me to take an-
other look at my own 200CD, one of my
many taken for granted analog labora-
tory instruments.
A Little History

Shortly before the second World War,
William Hewlett and David Packard
started this now multi-billion dollar
company in the proverbial garage. An
audio oscillator was their first product.
This particular audio oscillator was an
outgrowth of William Hewlett's mas-
ters degree thesis at Stanford Univer-
sity. Also, incidentally, it was easily
their longest lived product. The H-P 200
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Studios to test sound equipment for the movie "Fantasia."



Dave Packard (left) and Bill Hewlett (right) developed an innovative audio

oscillator in a Palo Alto, Calif. garage in 1939.

series was sold by Hewlett-Packard
until the mid 1980s, a production life-
time over almost 50 years.

For another, and very colorful, intro-
duction to the 200CD, I turn to Jim Wil-
liams' improbably titled article "Max
Wien, Mr. Hewlett and a Rainy Sunday
Afternoon" in Analog Circuit Design. Max
Wien, you will recall, is the inventor of
the Wien AC bridge. Anyway.....

"The H-P 200, directly descended
from Hewlett-Packard cofounder Will-
iam R. Hewlett's 1939 master's degree
thesis, is not simply a great instrument.
Nor was it mighty H-P's first product.
This machine is history. It provided a
direction, methods, and standards that
havereflected in Hewlett-Packard prod-
ucts to this day. There is a fundamental
honesty about the thing, a sense of trust-
worthiness and integrity. The little box
is a remarkable amalgam of elegant
theoretical ideas, inspired design, care-
ful engineering, dedicated execution,
and capitalism. It answered a market
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need with a superior solution. The con-
tribution was genuine, with the rewards
evenly divided between Hewlett-
Packard and its customers. The H-P 200
is the way mother said things are sup-
posed to be - the good guys won and
nobody lost."

[ found my equally appreciated
200CD at the Dayton Hamvention in
1994 for a paltry $20. It joined me in
perfect working order and has already
distinguished itself innumerable times
with superior service on my chaotic
workbench. So, how do four electron
tubes generate virtually flawless sine
waves over such a wide range?

An Instrument of Substance

The Model 200CD is a truly remark-
able instrument in that it reliably deliv-
ers the most beautiful sine waves from
5 Hz to 600 kHz in five ranges. It does it
with a minimum of fuss and only three
simple front panel controls, these being
range, frequency and amplitude. I did a
little checking of my own 200CD using

continued next page



The H-P 200CD from previous page

RANGE
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not too shabby for a very
old instrument that cost me
all of $20...

In highly simplified
terms, the 200CD Wide
Range Oscillator is probably
the ultimate development of
the vacuum tube Wien
bridge oscillator. The 200CD
uses a balanced (push-pull)
oscillator circuit from which
the output is taken directly,
avoiding the complication
and possible distortion of
an isolating amplifier. Re-
action of the load on the os-
cillatorisavoided by the use
of a zero source impedance
output stage. This arrange-
ment results in a simple,
trouble-free circuit having
low distortion and high sta-
bility over the entire fre-
quency range.

Functionally, the circuits
of the Model 200CD include
a frequency-controlling

Hewlett-Packard Model 200CD Wide
Range Oscillator

an H-P counter 5328A, a Tektronix 516
oscilloscope, and an H-P 400D AC
VTVM. The counter checks the fre-
quency, the scope checks the quality of
the sine waves and the VI'VM measures
the output level.

[ determined that its calibrated range
is from 4.7 to 635,542 Hz. Going beyond
the last graduation on the dial (64), the
instrument still delivers the same qual-
ity sine waves at 676,192 Hz. The qual-
ity of the sine waves is completely uni-
form throughout. At the 4.7 Hz end of
the range, maximum output is 14 volts
and a very generous 21 volts at the high
end. Minimum voltages are in the neigh-
borhood of 0.035 to 0.08 volts. When I
need an audio signal source, I like to
use 1,000 Hz and when I set my 200CD
to the 10 mark (x 100) on the dial, the
counter will indicate 997 Hz. All around,
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Wien bridge and balanced push-pull
amplifier (a pair of 6AU6s; sharp cutoff
pentode) which comprise the oscillator
circuit (a pair of 6CW5/EL86s; power
amplifier pentode), an output circuit
which may be connected either for bal-
anced or unbalanced operation, and a
solid-state power supply circuit. These
are shown in the accompanying block
diagram. (If you'd like a copy of the
complete schematic, send me a self-ad-
dressed stamped envelope.)
Frequency Controlled Bridge

The frequency-controlling circuit is
arranged as a floating bridge, symmetri-
cal with respect to ground. With no
connection to ground on any terminal
of the bridge, stability of calibration is
assured since any stray capacity or leak-
age to ground present at the bridge
output terminals does not shunt either
the frequency-controlling oramplitude-
stabilizing arms of the bridge. The fre-



FEEDBACK

R = =

DALANCED PUSH-MILL AMPLIFIE® CIHCUIT

l [awre s |
1

@)

[

-—o

[6oon
y

él.'f-]

CATHODE

BRIDGE
o FOLLIwER TEE
STAGE

| arrEmIAToR

e

| PpesiTvE
FEERaCK

e ctcted

A

FEEDBACK

POWER SUPPLY
INPUT
H3/Z3W  ap-440-~

Rt e-dn

— POWER SUPBLY
CR1 CR2 ]

Model 200CD block diagram.
quency-controlling components (resis-
tance-capacitance networks which are
selected with the RANGE switch and
frequency dial) comprise two arms of
the bridge, while the amplitude-stabi-
lizing components (a voltage divider
which includes a thermally-sensitive
resistance) comprise the other two arms.
Amplitude is stabilized at such a level
that the amplifier tubes are operated in
the substantially linear portion of their
characteristics, which, together with the
large negative feedback at harmonic
frequencies, results in a very pure sine
wave oscillation.

The bridge is driven by the balanced
voltage developed at the cathodes of V2
and V4 (6CW5/EL86) in the output of
the balanced amplifier. The output of
the frequency-controlling branch of the
bridge is applied to the grid of V3
(6AU6) and the output of the ampli-
tude-stabilizing branchis applied to the
grid of V1 (6AUS6).

The lamps RT1 and RT2 in the cath-
ode circuitof V2and V4 provide a resis-
tor whose resistance increases with in-
crease of current. The lamps and a po-
tentiometer provide negative feedback
which automatically adjusts (by reason
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of the varying lamp resistance) to re-
duce the gain so that the required am-
plification is just obtained, to meet the
conditions of oscillation. The potenti-
ometer is included for adjustment of
the amplitude-stabilizing branch of the
bridge if, after replacementof lamp RT1
or RT2, that less or more than rated
voltage is being delivered to the output
terminals.

Variable capacitors C3, C6, and C7
are adjusted at the factory for optimum
calibration and amplitude stability with
frequency. They should not require ad-
justment unless the RANGE switch is
replaced.

Amplifier

The oscillator amplifier is a balanced
push-pull circuit including a voltage
amplifier (V1, V3) and a special cathode
follower (V2, V4). Crisscross positive
feedback is used in the cathode-follower
stage to provide an essentially zero
output impedance as seen by the cath-
ode-to-cathode load. The feedback paths
are from the plate of V2 to the control
grid and screen of V4, and from the
plate of V4 to the control grid and screen
of V2. The degree of the positive feed-
back is a function of the load and in-

continued on page 40



The Meissner 150B Transmitter

by Wayne Steiner, NOTE
1212 17th Rd., NW
Burlington, KS 66839

During WW 11, the Meissner Manu-
facturing Company located in Mount
Carmel, Minois, produced a 344 pound,
150 watt {output) phone and CW trans-
mitter for the US. Army Signal Corps.
This transmilter, covering a [requency
range of 1.5 Me 1o 12.5 Me, was known
as the 1508 and was comprised of bwo
units - the 02433 exciter and the 02520
transmitter. Apparently the transmit-
ter was not assigned the uswal T or "BCT
number, eg. T-368, BC-610, etc., and
was simply called "Model 1508 Trans-
mitting Equipment™. The Signal Corps
order number was 13759-PHILA-43
dated Oct. 18, 142

The 1508 is a very simple straght
forward design which would have been
typical of an amateur design, circa 1940,
In fact, the 02433 exciter portion of the
1508 is basically an amateur design. It
is simply a militarized version of the
prewar Meissner model 2-1058 Signal
Shifter; otherwise, dubiously known by
some as the "Signal Deifter”, The ama-
teur version was advertised in the ARRL
handbook and Q5T prior to WW [ The
military version of the Signal Shifter
has continuous general coverage for the
1.5 Mc to 125 Mc range and a taller
cabinet which allowed room for a plug-
in coil storage drawer at the bottom.

The tube line up in the transmitter
starts out in the exciter with a 6F6l
VFO/doubler driving a 6L60G amplhi-
fier/ 2nd doubler which is link coupled
wia a short balanced line to the grid coil
link of the 813 final amplifier which
uses a pi-net output. The 813 is plate
modulated by a pair of B11s in class B
which are driven by a pair of 6V6Gs
whichin turn is driven ay a 6]5and T-17
carbon mic,
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There are two complete low voltage
power supplies. One supply is for the
modulator speech amp and 813 grid
bias. The other s for the exciler unit.
They both use SU4 rectifiers and the
supply for the exciter has a VR105 and
a VRI50 as regulators. There are lwo
complete choke input dual choke high
voltage power supplies each using a
pair of 866 mercury vapor rectifiers.

According to the 75-page instruction
book, the 1508 is capable of “rapid”
selection of frequency betwern 1.5 Mc
and 12.5 Mc. This is done by changing
plug-in coils for the 6F60 gnd, 6F6G
plate, 6L6G plate, and 813 plate. There
are 18 coils for the exciter and seven
coils for the amplifier plate for a grand
total of 25 coils. The only really rapid
part of changing frequency would be
the swish of the VFO knob and chang-
ing thesix position 813 grid circuit band
swilch, which doessave having six more
conls!

Since the transmitter seems so much
like anamateur rig, and the Signal Corps
order date was less than a year after the
LS. entered WW L, | suspect that the
1508 or something similar might have
been something Meissner would have
come out with for the amateur market if
the war hadn’t come along. This would
probably have been in direct competi-
tion with the Hallicrafters HT-9, an-
other awkward and heavy tabletop rig.

Apparently the transmitter manufac-
turers of the late 1930s and mid 1940s
must have determined that the market
wanted large horizontal, heavy table
top transmitters because in addition to
the 1500, the HT-9, and the earlier HT-
1; there was the post war Supreme
AFI00 and the Temco 75GA. | am sure



that the Meissner 150B was the heavy-
weight of the bunch.

The 150B hit the surplus market na-
tionally via an ad by Surplus Radio Inc.
in the Dec. 1946 issue of the CQ maga-
zine. It was advertised as a 250-watt
transmitter in the original shipping
crate, brand new, less tubes, for $325 or
with tubes for $349.50. Quite a lot of
money in 1946! [ have seen 150B "for
sale" ads in recent years and have talked
to other AM enthusiasts who have them
or know of others who have them; so
there seems to be a few of them out
there in circulation. However, | have
yet to work a station actually using one
in service and most hams that 1 work,
including old-timers, have never heard
of the Meissner 150B. Considering the
fact that the Signal Corps didn't assign
a normal nomenclature number and it
is not well known make me suspect that
relatively few were produced.

In my opinion, the 150B exemplifies
the term "boat anchor” better than any
other piece of old radio equipment for
which I have ever had any experience.
It is true there are bigger and heavier
"boat anchors"” such as the T-368, BC-
610, etc., however we know that and
have come to expect a couple of strong
men or more to move them, and table-
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The Meissner 150B is a "tabletop" transmitter that weighs 344 pounds.
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top "boat anchors" like the AR-88, DX-
100,etc., can be moved by one man with
a good back. The 150B though is a table-
top rig and it still takes two men and a
boy to move it around! Truly a trans-
mitter that is a "boat anchor".

The 1508 that I acquired (SN 127) was
in pretty good shape. I felt fortunate
that all 18 plug-in coils for the exciter
were present, however only one of the
seven final tank coils was with the trans-
mitter and it was plugged in ready for
service. The other six final coils no doubt
got lost in the shuffle when the 1508
was being sold for a widow. | have no
doubt that the coil storage drawer in
the exciter is the reason I got all 18
exciter coils. The one final coil I did get
was for the frequency range of 2 Mc to
3.6 Mc. It would have been a simple
matter to tap down on that coil for 75
and 40-meter operation, however I de-
cided toleaveitintactand instead found
a National XR10 pre-wound coil in my
junk box. The coil was used in an old
Wilcox 99 transmitter and covered the
range of 2.8 Mc to 8.5 Mg, just right for
use on 75 and 40 meters.

My 150B came with three modifica-
tions; the lid power interlock switch
was removed, the antenna ceramic feed
through insulator was replaced with an

continued next page



The Meissner 1508 Tranamitter from previous page

50-239 connector and the modulation
transformer was isolated from ground
by lifting it from the chassis and re-
mounting it on large ceramic insula-
tors. [ didn't feel the need for the inter-
lock switch so [ left that as is. | probably
would not have removed the antenna
feed through insulator but since the
S0-239 was already mounted with holes
drilled [ decided to leave it. It is conve-
nient and practical. The modulation
transformer being insulated seemed like
a good idea especially after | read an
early ‘QST article indicating that some
150B owners were expenencing modu-
lation transformer fallures.

A tabletop unit weighing over 300
pounds would probably not be the casi-
est thing to work on and do mainte-
nance on, however the 150B was not as
bad as | thought it would be. After the
transmutter s taken out of the cabinet, it
can be broken down into four pieces -
three separate chassis and the front
pancl. This can be done without de-
soldering one wire! The reason for this
is a single horizontal wiring hamess
running from one end of the cabinet to
the other with large rectangular plug
connectors under each chassis. With a
screw drver and a nut driver one can
dismantle the whaole thing in under 15
minutes.

After the amplifier and exciter were
dismantled, the meters and nomencla-
ture plates were removed from the front
panels. 1 took everything down to the
car wash for a bath and after a couple of
hours in the hot dry Kansas wind [ put
everything in a location of dry heat for
several days. | then touched up a few
nicks and chipped areas with flat gray
paintand after deying gave the cabinets
and panels a brushed on coat of a 70/30
mixture of paint and thinner. Just when
this mixture started to become tacky |
rubbed most of it off with a rag leaving
just enough paint residue to give the
surface a uniform appearance yet tak-
ing off enough to keep the wrinkle in-

tact. This procedure does wonders with
a nicked, scratched, stained or discol-
ored wrinkle finish giving it a nearly
new looking appearance,

Before any voltage was applied, | re-
placed all paper and electrolytic capaci-
tors, checked all resistors (which were
found to be in tolerance), gave the AF
gain control and rotary switch contacts
a shot of WD-40, cleaned the meter cases
inside and out and checked the meter
movements. The bakelite meter cases
and knobs were polished with NEVER-
DULL

After getting everything back to-
gether, the exciter was the first thing o
be checked out. Since it receives its 120
VAC from the amplifier unit, 1 con-
nected a temporary 120 VAC source so
the exciter could be checked indepen-
dently. The exciter has three trimmer
capacitors, two for the 6F6G and 6L6G
outpuls and one for the 6F60 osallator
frequency calibration. These three ca-
pacitors must be shared by six sets of
coils! | was a little wary of this and
expected the worst, however | was
pleased to find that after setting the
oscillator o 3880 ke to match the dial
and adjusting the output trimmers for
maximum outpul on 75 meters; very
little adjustment was needed when the
d0-meter coils were installed. Actually 1
just split the difference between the 75
and 40 meter calibration and now the
dial calibration accuracy is within a few
kc on each band which on the exciter
dial is hardly discernible. | zero beat
using the station receiver anyway, so
the exciter dial really is for "ball park”
adjpustment. [ think Meissner did a good
job in determining the number of coil
turns, spacing, and taps so that six sets
of coils could be used with just one set
of common Inmmers! Another thing
that pleased me very much was the fact
that after about 25 minutes of warm up
time the exciter did not become a “Sig-
nal Drifter™ After an initial warm up
time the exciter settled down and be-



Top view, lid opened.

came very stable.

I found three more modifications for
the 150B in early QST articles. The May
1947 issue carried an article by WIBNN
which described a doubler stage using
a 6L6G to be used between the exciter
and amplifier which would then allow
20 meter operation. His article also de-
scribed a simple 65]7 speech amplifier
to replace the carbon mic input trans-
former so that a hi-Z mic could be used.
The May 1948 issue had an article in the
Hints & Kinks section by WOARH
which described an improvement for
CW operation which amounted to add-
ing a 6Y6G clamp tube for the 813 and
keying the 6F6G oscillator instead of
the 6L6G doubler. In an unmodified
150B during CW operation, the oscilla-
torruns all the time with the key up and
the 813 screen voltage soars to near 800
volts because its source is from a drop-
ping resistor divider network connected
to the 813 plate voltage. The 150B, un-
modified, is not the best CW transmit-
ter!

I decided to go ahead with a similar
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speech amplifier modification except I
would use a miniature tube which
would fit the opening left by the vacant
carbon mic transformer better than a
65]7. Before I had a chance to start the
modification, 1 attended a ham
fleamarket in Kansas City and found a
$5 treasure in the form of a P & H model
AFC-2 speech compression amplifier. [
decided to use this amplifier instead of
making the modification. A unique fea-
ture of this little unit was that it has
both high and low impedance inputs
and outputs which could be matched or
mixed. Actually the low impedance sec-
tion was meant to be used between the
3.2 ohm output of a receiver and it's
speaker for enhanced audio. I used the
high impedance input for the mic and
connected the low impedance output to
the four ohm winding of a reversed
connected audio transformer (another
junk box item). The primary of the au-
dio transformer, now the secondary, is
a 600-ohm winding which is now con-
nected through a matching resistor to
the 150B carbon mic input. I left the

continued next page



The Meissner 1508 Transmitter from previous page

carbon mic voltage intact so that if 1
wished, the T-17 carbon mic could be
used to demonstrate the “original”
sound of a 150B. When using a high
impedance mic and the I & H AFC-2,
the audio “rides™ on the DC carbon mic
potential with no ill effect. Before firing
up the amplifier the time delay relays
for the 866s necded to be checked and
set. | was not familiar with these par-
ticular relays made by Advance Elec-
tric Company and since they were over
50 years old, 1 expected trouble. They
are adjustable from 5 to 60 seconds and
after experimenting with them to check
their operation, I set them for about 45
seconds and staggered their timing a
little. | needn’t have worried, they
worked just fine. They give a solid au-
dible click indicating that | can apply
high voltage to the S66s.

With 75-meter coils installed in both
unils and a vintage 75-ohm 250 watt
Ohmite dummy load connected to the
outpul, initial testing began. The ex-
citer came up as before with no prob-
lems and 1 set it to 3880 ke, | got a good
peak on the 813 gnd current meter as
the grid was tuned to resonance and |
then readjusted both exciter tank trim-
mers for maximum 813 grid current.
The correct grid current is then set by
detuning the 813 grid circuit, 1 have
never liked this method of excitation
control

With the front panel switch labeled
POWER", plate voltage for the 813 can
be reduced from 1600 volts to %0 volts
for initial tuning and then set back to
1600 volts for final touch up. This is
accomplished with a tap on the primary
of the 813 high voltage transformer

The 813 plate tuning went withoul
any problems except for erratic opera-
tion of the RF ammeter which | suspect
has an intermittent remote thermo-
couple unil, In addition to the 350 mmFd
variable loading capacitor, three fixed
mica capacitors of 300, 600, and 1200
mmFd can be added to the variable

capacitor in any parallel combination.
These mica capacitors are fitted with
banana plugs which allow them to be
plugged into a jack field just behind the
813 tank coil. This means for salety, one
must turmn off power before a mica ca-
pacitor is removed or added until the
correct loading capacity is obtained.
Maybe 1 should have put a lid power
interlock swiich back in service! Any-
way | think itis an awkward procedure,
however it does remind me somewhat
of the Collins 32V-1 except the Collins
people provided a capacitor switch.

With everything checking out OK on
the dummy load, 1 was anxious o put
the 1508 on the air for a real test. |
would do something with the erratic RF
ammeter later. After getting the 1508
loaded up o a 75 meter quarter wave
vertical, | soon made contact with W2[BI
in New Jersey for a five nine plus report
using the T-17 carbon mic. We had a
mice (50 in which he told me that there
were some active 1508 users in the mili-
tary net. | made a dozen or more con-
tacts in the next week or so using the T-
17 with only about hall of the contacts
saying that they could detect that | was
using a carbon mic. After getting the P
& H compressor hooked up, my carbon
mic has remained dormant although
available, Audio reports while using
the I & H compression amplifier have
been very favorable.

The Bl1s and the 813 are just loafing
at 150 watls output. Actually | am run-
ning closer 1o 170 watts output at the
rated plate current of 175 mA which
really means that the transmitter s run-
ning with an estimated plate current of
about 135 mA because the plate current
meter is in the 313 high voltage trans-
former center tap return thus indicat-
ing screen current also. The 813 high
voltage power supply components are
rated at only 183 mA. If one wanted to
gamble on the hope that the power sup-
ply components have a high safety fac-
tor he could easily let the 813 load up to
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an actual plate current of about 200 mA
which would give an output close to
250 watts! | suspect the value of 250
watts in that early Surplus Radio Inc.
ad was derived from what the 813 was
capable of at 1600 volts rather than what
the instruction book dictated or what
the ratings in the parts description indi-
cated. | also suspect that those who did
run their 150Bs at an outpul of 250
watts may have been those who expen-
enced failures as mentioned in the carly
Q5T articles.

The 1508 is ripe for modifications. If
I had found this transmitter some years
ago, before | appreciated restoration, 1
would have taken the three individual
chassis and mounted each one behind a
standard 19" rack panel for vertical in-
stallation much like a Globe King, ex-
cept in a deeper cabinet. In addition to
the OST keying and 813 clamp tube
modifications,  would install an excita-
tion potentiometer in the screen of the
6LEG, add a band switch to tap down
on the 813 tank coil, and replace the
plug-in loading capacitors with
switched capacitors.

In spite of what I said about modit-
cations, changing coils, and some awk-
wardness, | enjoy using the Meissner. It
certainly is a conversation picce. Some
might ask why anyone would want a
transmitter that puts out about the same
power as a Valiant yet is both three
times heavier and bigger. All | can say
is that some of us are boat anchor”
enthusiasts or gluttons for punishment,
maybe both! | realize beauty is in the
eye of the beholder and not everyone
appreciates the same things. The 1508
has some of the physical characteristics
that appeal to me such as the nickel
silver dials. . the wrinkle paint (I prefer
black)___ the black bakelite meters.... the
nomenclature and dial plates all over
the front panel... hmmm .. now if it
just had chart frames! ER

1996 Fall Classic and Homebrew
Radio Exchange, Seplember 29-30,
1900 UTC to 0400 UTC.

The Classic Radio Exchange, "CX," 15
a celebration of the older commercial
and homebrew equipment that was the
pride of our ham shacks a few decades
ago. Object is to restore, operate and
enjoy older gear with like minded hams.
A Classic Radio is at least ten years old,
an advantage but NOT required to op-
erate CX. YOU CAN USE ANYTHING,
although new gear is a distinct scoring
liability and not as much fun.

Exchange your name, RST, OTH, re-
ceiver and transmitter type (homebrew
send final amp tube or transistor) and
other interesting conversation.

The same station may be worked with
dificrent equipment combinations on
each band and each mode. CW call "CQ
CX,” phone call "CQ Classic Exchange.”
Non-participants may be worked for
credit. Suggested frequencies: U W ke,
7060, 14120, 21180, 28240; phone 3880,
7290, 14280, 21380, 28320; Novice / Tech
20 kHz up from lower band edges. 7060
and 3560 CW tend to be the most popu-
lar CX frequencies.

SCORING: Multiply total Q50s (all
bandsand modes) by the following sum:
{total numberof different receivers plis
transmitters plus states/provinces/
countries worked on each band and each
mode). Multiply that total by your Clas-
sic Multiplier, the total years old of all
receivers and transmitters vou used,
three QS0s minimum per unit to
qualify. If equipment is a transceiver,
multiply age by two. Ifhomebrew, count
as 25 years old unless actual construc-
tion or design date is older.

Certificates are awarded every now
and then for the highest score, exotic
equipment, best excuse, and other un-
usual achievements. Send logs, com-
ments, anecdotes, pictures to Jim
Hanlen, WBKGL, POB 581, Sandia Park,
NM 7047, Include TWO-stamp SASE
for next CX Newsletter.



Collins S-Line and KWM-2 Tubes
Cross Reference Guide

by Ed Schaad, W3IWDF
B245 Garden Oaks Dr.
San Antonio, TX 78266

Vacuum tubes are still available to meet most of our needs. In addition,
toreign tubes have infiltrated the market place. However, some type tubes
appear to be getting a trifle scarce.

Itis believed that Collins collectors / users and others would appreciate a
cross reference tube guide to widen the aperture for the recognition and
selection of those tubes available that may be used to keep those grand old
rugs running. The acquisition of some selections may prove to be a far better
tube in performance as to longevity and sustained reliability.

The main advantage of the guide is to determine what the four digits
reflect as to the prototype tube involved. The other advantage is to identify
common place tubes to work as substitutes that will function until the most
appropriate tube is found.

A special thanks to the General Electric Company, Essential Characteris-
tics Publication; Sylvania Electronic Products, Inc.; Howard W. Sam’s Tube
Substitution Handbook (which is quite old and probably not found on the
book shelves anymore) and George Carle, N7ARY, for his assistance in
layout and production of this article.

Vacuum Tube Cross Reference

*Collins 5-Line, KWM-2, 516F-2, 30L-1, 305-1
Substitution Primary | Reliable, Premium, Etc., Types Where Used
& Primary
DA2* 6073, 6626 325-3
6AHG® 6485 325
GAHGV GAHG (6485-6AHE)
6ALS* 6663, 5T26, 6058, 6097 325, KWM-2
6A06 GATSE (GD65-6ATE)
GATE* G066 758




i Vacuum Tube Cross Reference
A *Collins S-Line, KWM-2, 516F-2, 30L-1, 305-1

Substitution Primary | Reliahle, Premium, Etc., Types Where Used
& Prmary
GHE GLIEA (66TE, TTI1-61IBA)
6038 6UBA (6678, TTII-6LIZA)
GGNE &6ERK
6HFE GEBE
6HO6 ecB6 | (6676, T732-6CBS)
6HZIE+ GERE
6IES 6EBS
GKDE SLIEA (6678, T731-6UU8A)
GUEA* GEAR (6678, T731) 375, KWM-2
12AT7* 6679, 6201, 6060, 6671, 7492, TT28 | 325, KWM-2
12AX7T* G66E1, 5751+, 7025, 5721, 6057, 7553

T494, 7729
12AZ74 12ATT | (6679, 6201, 6060, 6671, T492,

7728-12ATT)
12D0F7 12AX7 | (6681, 57514, T025, 5721, 6057,

Ta%q, TT29-12AXT)
12AD7+ 12ZAX7 | (6681, 5751+, 7025, 5721, 6057,

7494, T729-12AKT)
12077 1ZAXT | (6681, 5751+, 7025, 5721, 6057,

T494, T729-12AXT)
12BZ7T+ 12AXT | (6681, 5751+, 7025, 5721, 6057,

7494, 7729-12AX7)
12DM7+ 12ZAXT | (6681, 5751+, 7025, 5721, 6057,

T494, TT29-12AXT)
SR4* {sec notes on tube types suffived) S16F-2
12ALS* Early 305-1
ins 305-1
ECCRI 12AT7 (6679, 6201, 6060, 6671, T492,

TIZB-12AT7)

n continued nexl page



Vacuum Tube Cross Reference
*Collins S-Line, KWM-2, 516F-2, 301L-1, 305-1

m Primary | Reliable, Premium, Eic., Types Where Used
6ALG® 6BAG | 7543, 6136 (5749, 6660, 7496- 755, 325, KWM-2 |
GRAG)
GALIEH GERS
GAUTA+ 6EBS
6AVE EATE | (6066-6ATE)
EAWS D06 | (6672, T732-6CB6)
6AXS GEAE | (6673, TT31-6USA)
6AZS" KWM-2
6BAG® 6AUG | (7543, 6136-6AL6) (6660, 5749,
7496-6BA6)
6BES® 5750, 7502+, 5915, 7036 KWM-2
6BFS* 758
6BKG 6AT6 | (6066-6AT6)
6BNS* KWM-2
6BT6H 6AT6 | (6066-6AT6)
6BZ6H 6016 | (6676, 7732-6CB6)
6CL6* 6677, 2014, 6197, 6297 325, KWM-2
6CHG* 6DC6 | (6676, 7732-6CB6) 125
6DO6* 6CB6 | (6676, 7732-60B6)
6CF6 «CB6 | (6676, 7732-6CB6)
6CX8 GERE
6DES 6CB6 | (6676, 7732-6CB6)
6DK6 6CB6 | (6676, TT32-6CB6)
GEAS* 6USA | (6678, 7TT31-6U8A) 325, KWM-2
6EBS 6ALS | (6663, 5726, 6097, 6058,
6ALS)
6EBL* KWM-2




Vacuum Tube Cross Reference
*Collins S-Line, KWM-2, 516F-2, 30L-1, 305-1

Substitution Primary | Relinhle, Premium, Eic, Types Where Lized

& Primary

ECCx1 12AX7 | 6681, 5751+, 7025, 5721, 6057,
7494, TT29-12AX7

TSI 6ALIG (6136, TH3-6A6) (5749, 6660, 325, KWM-2
7496-6BA6)

6l46* 29%A, 7212, 6146A_ 614608, 325, KWM-2
6146W

BIlA® 5728 {the earler 811 can be mstalled 30L-1
homrontal)

snm E1IA

EF-93 GRAG {5749, 6660, TA96-6BA6) (6136,
T543I-6A16)

sUae 5931 {see noles on hube hypes S16F-2
suflixed)

ACX1000A* Rl68 305-1

ipag* 305-1

SASAA SU4

SAR4 5L

NOTES: * Collins primary fubes as used in the 5-Line, KWM-2, §16F-2, 30L-1, 305-1

+  Substitute lubes so indicated, should be used only when (ilament of the
original ube is wired in a parallel circuil, or in a series circuil not requiring
controlled warm-up time.

Find List For Premium, Reliable Types

Premium- Collins Primary Ordinary Substitutions

Reliable Type Type

2014 6CL6

sm 12AX7 ECCEY, 12DF7, 12DT7, 12AD7, 12BZTT+.
12DM7+

5726 GALS 6ERS

5749 aRAR SALIG




Find List For Premium, Reliable Types

Presmum- Collins Primary Ordinary Substitutions

Relisble Type | Type

5750 6BEG EBY6, 6CS6

§751° 12AX7* ECCE3, 12DF7, 12077, 12AD74, 12827+,

Higher Hir Current | 12DM7+

915 6BE6 6BY6, 6CS6

931 SU4 SAR4 SAS4

6057 12AX7 ECCE3, 12DF7, 12DT7, 12AD74, 12827+,
12DM7+

6058 GALS 6EBS

6060 12AT7 12AZ7+, ECCS1

6066 6ATH 6AVS, 6BKS, 6BTE, 6AQ6+

6073 0OA2

6097 6ALS 6EBS

6136 6ALIG 6BAG

6197 6CLE

6201 12AT7 12AZ7+, ECC81

6297 6CL6

6485 6AHG 6AHEV

6626 0A2

6660 6BAG 6ALG

661 6ALS 6EBS

6671 12AT7 12AZ7+, ECCSI

6676 60T 6DCE. 6BZ6, 6CF6, 6DES, 6DK6, 6HOG

6677 6CL6

6678 6USA SEAR 6KDS, SKDS, 6GHE, 6BLS, 6AXE+,
6 JE+

6679 12AT7 12AZLT+, ECCRI

G668 | 12AX7 ECCE3, 12DF7, 12077, 12AD7+, 12BZ 7+,

1XDMT+

M




Find List For Premium, Reliable Types

Premium- Collins Primary Ordinary Substiutions
Reliable Type Type
7073 12AX7 ECCE3, 12DF7, 12DTT, 12ADT+, 12BET+,
12DM7+
1036 GBES 6BY6, 6056
nn 6146
T492 12AT7 12AZT+, ECCERI
7494 12AXT7 ECCE3, I2DF7, 12DT7, 12ADT+, 12RZ7+,
12007+
7496 SRAL SAUS
1502+ 6HES 6BY6, 6056
7543 6ALIG GBAG
7631 GALS GERS
T8 12AT7 12AZT+, ECCBI
7 12AX7T ECCR3, 12DF7, 12D77, 12AD7+, 12RZT+,
12DM T+
7131 GLIEA GEAS, 6KD8, SKDE, 6GHE, 6DLE, 6AXE+,
618+
FXRF) 6T GDCE, 6RZ6, 6CF6, 6DEG, 6DKE6, 6HO6
R1BG ACX1000A
R298A 6146
ECCR1 12AT7 12AZ7+
ECCR3 12AX7 12DF7, 12077, 12AD7+, 12BZ7+,
12DMT+
EF93 6BAG GALG
EFM4 6ALIG GBAG
OTHER COLLINS PRIMARY TUBES WITHOUT RELIABLE TYPE
NUMBERS ASSIGNED
GRANE mone known
SRF3 none known
&DCE SC06 6CF6, SAZ6, SDES, SDKA, 6AWE

as




Find List For Premium, Reliable Types

Premium- Collins Primary Orcinary Substitutions
Relmble Type Type
GEAR GLIEA, 6AXE+ 6KIDE, SKIDE, 6GHS,
GOI8+, HLIR+
GALK nonc known

Notes:

a All tube types suffixed A, G, GA, GB, GY, GYA, GYB,
W, WA

G Signifies a glass bulb on an octal base

GT Signifies a T-9, straight sided glass bulb on an octal
base

AB Signifies a later and modified version which can be
substituted for any previous version but not vise-
versa

Y Signifies a base composed of special intermediate
loss material

W WA Signifies ruggedized or stabilized versions

b. The symbol + indicates substitutes should be used only when
the filament of the original tube is wired in a parallel circuit, or
in a series circuit not requiring controlled warm-up time.

¢. Tube types underlined as a substitute are used in the Collins
equipment elsewhere




R-390A Survey/Order Number List fram page 18

tice that the 1963 Stewart-Warner Corp., 1966 Communications Systems and 1967
Clavier Corp. have been deleted from this list. No serial numbers were recorded for
the survey, it is now believed these were spare parts contracts.

The differences between the high serial numbers in the survey and the number
built is quite large. The reasons for this are many were surplused out in Europe and
Japan. Large numbers were left behind in Vietnam. There are many more out there,
get your serial numbers and tell your friends. Either contact Tom Marcotte, NSOFF
via computer at: nSoff*uw5ddlaara org@usledu or the author via mail.

An excellent source for cabinets for the R-390/ A series is Premier Metal Products
Co. 1-800-227-9591. Part No. DCR-100, $104.12 plus shipping. They are available in
a variety of colors, and wrinkle finish! Call for a catalog,

This list is far from being final, information is forthcoming on another possible
manufacturer in Canada' Courtier Products, a veedor root counter assembly with
their name on it has surfaced’ |t seems there s always another R-390A story lurking
in the shadows. Very recently a large number of surplus R-390As surfaced n a
military warchouse in the southwestern part of the Unitedd States. Who was it that
said they are all gone?

I would like to express my gratitude to everyone who wrote or called, but
especially to Tom Marcotte, NSOFF; Wally Chambers, K5O, Neil Clyne, GBLIU;
and Rick Mish of Miltronix. Without their invaluable assistance this article would
not have been possible. ER

R-WOA/URR ORDER NUMBER, SURVEY LIST NO. 4
YEAR MANUFACTURER ORDER NO. HIGH S/IN TOTAL NO.
(In Survey) (1f Known)

1954 COLLINS 14214-PH-51 w49 10007
1954 MOTOROLA 363-PH-54 ;27 SO0
1954 COLLING 375-'H-54 A SO0
1955 COLLINS U8719-I"'H-55 4914 SN
1956 MUOTOROLA 14-PH-56 AU SO0H0
1958 MUOTOROLA 14385-PH-58 EEGTH SO0+
1954 STEWART-WARNER 42428-PC-59 2076 SO0HD
HELENA RUBENSTEIN
1954 /-1 (Mfd. by Collins) “unkmown® [}] B0
1960 STEWART WARNER 20139-PC-p0-A1-51 4511 SO0
19640 EAC 23137-PC-60 3627 S0
1961 CAPEHART CORP. 21582-PC-61 4237 S00n0
1962 AMELC DY, INC 5064 1"C-02
(Teledyne purchased Ameloo) Ip42 B
1962 TELEDYNE SYSTEMS 35t PC-62
CAPEHART CORI.
1963 (Mid. for Adler Electronics)  20878-PC-63 5 ?
1963 TELEDYNE/IMPERIAL 37856-PC-63 W76 S000
1967 EAC DAABOS-67-C-0155
(s b)) 10717 FILL LIRS
1967 EAC FR-36-039-N-6-001 8% E)
1968 DITTMORE-FREIMUTH  DAABIS-68-C-(M40 215 ?
1984 FOWLER INDUSTRIES N 00024-84-C-2027 2 5

Tolals 53383 63388



Farewell to Sam Fidone, WRL's Chief Engineer

by Jim Musgrove, K5BZH
4217 Buckeye
Fort Worth, TX 76137

Maost vintage radio enthusiasts rec-
ognize Sam Fidone's name and imme-
diately associate it with World Radio
Laboratories. He joined WRL s staff af-
ter World War 1l and served as their
Chief Engineer until the Llate 50's. After
leaving WRL, he seemed to fade away.
No one , not even Leo Meyerson had
any idea what had become of him.

For the last couple of years | have
been writing a biography of Leo
Meyerson that will be released around
the beginning of 1997, While research-
ing the story of WRL, 1 became very
curious about Sam Fidone, becanse |
felt that his contribution to WRL was
very significant - he designed the Globe
Champs, the Globe Kings and the Globe
Scouts. He should be a part of the book.

Tdid everything I could to find him; [
checked callbooks with no luck and even
phone directories in arvas where |
thought he might be. Ed Reitan who has
worked on the Leo Meyerson book with
me, even contacted some of Fidone's
refatives with no luck,

Recently | made the comment in a
fetter that was published in Electric Ra-
dio, that perhaps one of the readers
could enlighten me as to Sam’s where-
abouts. Shortly afterwards Andy
Becker, WONVM, contacted me with
the information that Sam Fidone was
living in Cheyenne, Wyoming,

A phone call was made and it was
learned from Sam's wife Doris that he
was in a poor state of health. They agreed
to respond to a questionnaire that would
provide information for this story

Sam |. Fidone was born on August 20,
1920 in Omaha, Nebraska to parents
who had immigrated from Carlentina,
Sicily, in 1910. Sam s folks didn’t have a

is

lot of worldly possessions. His father
was a carpenler for Streetcar Company
in Omaha.

As a youngster Sam made model air-
planes, shined shoes, and carried pa-
pers. Al the age of fifteen he secured a
job at Omaha Cold Storage and worked
i freezers. Young Fidone took an elec-
tricity and automotive course at Tech
High. He soon discovered that fixing
anything really intrigued lam

In 1940, Sam enrolled in a Nabhonal
Radio Institule correspondence course.
He selected this as a means to better
humself as he had recently taken on
more responsibility through marriage.
The course was completed in 1941,

Sam was in Civil Servioe in 1992 Dur-
ing 1943 he was inducted into the Army
Signal Corps. He was attached to the Sth
and 9th Air Force at lpswitch, England.
The young man, now 25 years of age, was
discharged in December 1945,

Having developed skills in electronics
to thee point that he was victually a self-
madeengineer, Sam sought employment
to continue his chosen path and quickly
obtained a position al Wholesale Radio
Laboratories as Leo Meyerson's electron-
ics manager and ran the radio shop.

Al this point in time Sam held a first
class radio telephone license; however,
he did not hold an amateur license. Sam
later took the amateur examination and
he received the call WOQAB. His en-
thusiasm for operating a station didn’t
match that of his boss or other amateur
teammates at WERL; however, his fasci-
nation with the repair and design of
equipment was a different story. He
was a very lalented man, and his trans-
mitter designs were very noteworthy.

Sam read QST and CQ regularly. He



Sam Fidone, WOQAB/WB7DRQ, now
a Silent Key.

also subscribed to Radio Electronics for
over 25 years. He remembered using
books from NRI and the military as
references. Sam recalled teaching him-
self the process of silk screening athome
and using the technique at WRL, saving
them some expense.

Fidone designed the Globe Kings,
Globe Champions, and Globe Scouts.
He likely designed the little WRL CW-
7 seven-watt beginner's transmitter. He
also designed police transmitters. The
755 VFO was also a Sam creation. [t was
later integrated into the Kings and
Champions. Just prior to leaving WRL
he participated in the development of
the Globe Citizens Broadcasters.

Sam viewed the work environment
as being great. He worked closely with
the production folks. The production
department was a one-shift operation
and usually ran smoothly. The product
mix depended upon the demand from
customers. The team consisted of a few
women and several men. All worked
hard and got along well.

Leo Meyerson and Sam Fidone
worked together to define the product
line. Sam stated, "Leo was very good to
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me, we were honest to each other and
we both knew where we stood with
each other.”

Fidone has been described as a very
quiet man, who didn't mingle a lot with
others. He didn't represent WRL at
hamfests and conventions, although his
wife recalls he once made a presenta-
tion entitled "The Sex Life of a 6L6" ata
ham club in Omaha.

Sam Fidone, still a young man in his
late thirties, left WRL in 1959 and filed
anapplication foremployment with the
Federal Aviation Agency. His career at
WRL only lasted 13 years, but it left an
everlasting mark on WRL and amateur
radio as a whole.

Fidone went to work for the FAA in
December 1959 and retired December 31,
1982, a service of 23 years. Sam worked
on instrument landing systems, radar,
and communications. He served as a Sec-
tor Chief in Tonapah, Nevada and Chey-
enne, Wyoming. Around this time he
changed his callsign to WB7DRQ.

During his move to Cheyenne, some-
one stole his ham gear, a modest sta-
tion, which included his Globe Scout
680 transmitter and Hallicrafters SX-71
receiver. That ended his activity.

Sam stated that he enjoyed every
minute of his electronics career. Never
once did he hate to go to work or get
upset at receiving night calls. The FAA
folks knew him as one of their best
troubleshooters.

I learned that Sam Fidone passed
away on Saturday, August 17th, just 3
days before his 76th birthday. He had
been fighting cancer for over four years.

He left behind his wife of 56 years,
Doris; three daughters, Patricia Barcus,
Debi Fidone, and Kathy Brooks. He is
also survived by 3 granddaughters and 3
great grandsons.

It's a little late, but Sam, if you can
hear from where you are, let me take a
moment to thank you on behalf of the
old timers for your contribution to ama-
teur radio. ER



The H-I' 20001 from page 23

creases as the load impedance decreases,
thus tending to maintain the output
constant regardless of load. Self oscilla-
tion in theamplifier circuit is prevented
by proper choice of resistance in the
feedback circuits and by controlling
plate and cathode impedances over the
entire frequency range of the oscillator.
The output stage is protected against a
cathode-to-cathode short circuit by the
resistors in series with the transformer
secondanes. These resistors also make
the oscillator present a 600 ohm imped-
ance to the attenuator.

Qutput Circuil

Transformer coupling provides i<o-
lation between the oscillator and out-
put circuits, and allows the output to be
either balanced or unbalanced. Since a
single transformer will operate suitably
over only a part of the frequency range
covered by the 20001, two transform-
ers are used. Connections between cath-
ode-followers V2 and V4 and the proper
transformer for the band in use are set
up by the RANGE switch, The second-
ary windings of the coupling transtorm-
ers supply a conventional bridged-T
attenuator, the setting of which is ad-
justed by operation of the AMPLITUDE
control on the front panel. As the con-
trolis turned counterclockwise, the loss
inserted by the attenuator is increased,
The source impedance at the output
terminals is 600 olmg.

With attenuator set for minimioem loss,
the output circuit is arranged for bal-
anced operation, and is so designed that
for frequencies up to 10 kHz, stray ca-
pacity and leakage resistance will cause
less than 0.1'% unbalance. Unbalance at
600 kHz is approximately 1%

When it is desired 1o operate unbal-
anced, ground should be connected to
the center output terminal, the termna-
tion for the connection brought out from
termunal & of output transformers T1 and
T2 Proper operation cannot be obtained
if the ground is connected to the side of
the circuil which includes the atteruator.

Specifications

According to H-s operating and ser-
vice manual for the 200010, the round
six-inch diameter frequency dial, if
straightened, would measure approxi-
mately 78 inches long. It is calibrated
through 300° of arc. The instrument’s
accuracy is 2% and frequency response
is 1 dB over the entire range. Output is
160 mW (10 V) into 600 ohms or 20 V
into an open circuit. Distortion s 0.2%
from 20 Hz to 200 kHz; 0.5% from 5 Hz
to 20 Hz and from 200 kHz to 600 kHz_

O of the beautios | have found about
my H-I" instruments, and the 200010 is
no exception, is their incredible sim-
phaty of use. Turn it on with its honest,
purely functional toggle switch, select
the range, dial up the desired frequency,
set the output level and you're ready to
roll. Like most basic H-P" instruments,
the 200D is one of those that no seri-
ous experimenter should be without.
They are available at swap mevts and |
assure you that if | see another one at
the right price, U'll be the first guy to
rescue il Just think of the neat, but
basically useless, Lissajous figures you
could make with two 200C1Ds. ER
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R-389 from page H

tried one out. | guess my performance
conclusion is that the receiver definitely
shows off the attention to detail that
went into its design

At my location, the R-389 seems to be
completely free of any sort of detect-
able intermod product. For example, in
broad daylight when the groundwave
is the strongest and receiving from a
broadside, full-wave wire antenna cut
for the center of the broadcast band,
there is no detectable proadoct at 1140
ke, the 3rd order mix between KOA at
850 and KILZ at 560 ke (mixing prodioct
= {2 X 850) -560). These stalions are
powerful, longtime Colorado clear
channel broadcasters. This test was
made with my headphones on, the re-
ceiver AGC in the manual gain posi-
tion, and the EF gain control at full tilt
There is no second-order miang going
on at 1410 ke between these twao, either.
There is no detectable mix bebween pow-
erful AM broadcast stations and the
receiver’s local oscillators. 've never
been able to detect any kind of image
response (images tune “backwards”
from real carniers). Tuning around with
the antenna disconnected and the BFO
on does not reveal any birdies, even
when tuning through the [F! The re
ceiver does not block up or overload
when receiving the 500 Kw station in
Louisville, Kentucky at B40 ke, the next
channel down from the KOA power-
house at 850, Yet, the receiver is so
sensitive that at night in midwinter |
can hear foreign carriers between the
USs. AM broadeast allocations, occa-
sionally with a little bit of modulation
on them.

Althe time | checked it, my B-389 met
orexceeded all of the specifications pub-
lished in the Army technical manuoai
Due to differences in test equipment
configurations and individual experi-
ence, interpretation of receiver test re-
sults can vary wildly. I'm not going to
write up any more numbers relating to
equipment performance.

Thisconcludes the R-389 series. Read-
ers wishing to obtain their own copies
of the Collins engineering reports
should write to Mr. Frank Centges,
{AKAR), 9251 Wood Glade Dr., Great
Falls, VA 22066 for further details. ER

The Radio VT Fuze from page 15

2. Generator-Powerad Proximity Fuze,
E.1D. Huntoon and |.B. Miller, Electron-
s, pi- 98-103, Dec. 1945.

3. Proximily Fuzes for Artillery, H.
Selvidge, Electronics, pg. 104-109, Feb
1946

4. The Radio Proximily Fuze, Henry M.
Bonner, Elect. Eng., AIEE, Vol 66, pg
H88-893, Sept. 1947

5. Introduction to Radar Systems, Mermil
I Skolnik, MoGraw-Hill Book Co., Inc,
1962

6. The VT Fuse of World War 11, Will-
iam Denk, WIGU, The Antigque Radio
Gazette, Vol. 18, No. 1, spring, 1990

7. Letter from FL Selvidge, June 27, 1996,
B "The Deadly Fuee™, Ralph B Baldwin,
1980, Presidhio Press, PO Box 3515, San
Rafel, CA 94902,

4. Electromic Umbrella Protects LIS
Troops, Bruce 1. Nordwall, Aviation
Week and Space Technology, po 91, Feb.
5, 1996.
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ER
14643 Road €.
Cortez, OO 81321-9575

VINTAGE EQUIPMENT ONLY

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

DEADLINE for the OCT. Issue: OCT. 3

FOR SALE Repair and restosration on all vin-
tge equipment; 15 years eyperence Bamey
Woohers, WSKSO, BU0 E. Mansfield Ave, Den-
ver, CO RIZY7. (1) 7705314

FOR SALE: Nurpluh military pear New BA 186
Batteries. SASH for current listing. Tim Banse, POR
522, Towa Clty, 1A 52244-2522.

FOR SALE: "AM FOREVER" quality Hoyoes T
shirts, grey, blue, preen & ed. Siees M, L, XL -$15
shpel, Rick, KEMLY /63, THOZ W, 17th 51, Poclslo,
CO RN, (719) 32459

FOR SAL t.. EWSL/ThAL, very goisd nlnd;l; 'Iﬂ'ﬂ:.
operational w /spares. Will didiver tivCanada spde
of borderin BC - S20LES, Loene, VEFBOX, Canada
(604) 67513

FOR SALE: GPR M), rare GSB-1 558 ad.'lphlr
oollector quality - S50, HOIMIALC, e - $375
NCITY, VG - $125, new SCX 1000A, - $15) k';'l"l'.
AR, (500 75650101

FOR SALE: Heath AR? dwsrtwave rad o, a mine m
appearance - $35. Don Willuams, KORTL, 1522 8
Ave. NW, Codan Rapads, LA 52015 (119) 3626362
I’[H.Shl_l': E-70A /URK ong I'H-l AT o
manual, THRLL-5EM-T58-05, 189 pes - 328 and
Fmi'_r mail Abewn, OB 4118, Jersey City, N]

m:mm.-vmnm S0, Il}ltﬁf
100 ene HW 0T & ps - $120 WANTED: Manual
o Sweam ML SHEFS ubes. Ron, WX WS, 10T W
Sith S, Shaweee, K5 68000 (917) 25850

42

FOR SALE: Colling 5 Line aluminum knob in-
Eays: small (esciter/ PA tuning) - $1; 30-1 - $2;
st/ prlakn (main funing) - S0 Charlie, KCH,
13192 Poonacke Lane, Levsburg, VA 22005, (540)
H:."Z 'trl-'l

HOR qﬁlﬁ ‘1‘.[ |I? S0 III*-'llh H. - S Ed
Sauer, TRT N Peterman Bd., Cireemw Iud 1M 442
ﬁlﬂ MEL- 1Y

H]It‘ihlEHrulﬂlmp,ml tracer, mmlr.' 1'.-

2 works,
ruy previbesor mmanaal - S30  sbypgg. Lo LY Anbono,
BRI Ridge Blvd, Brooklyn, NY 1120 (718) 748
nl2

FOR SALE: HOQ 129K, exc condx w/manual, |
splitshpg conus - $2000+ shpg, Fred, WOBMT, NE,
(407) RET-5H1

FOR SALE: 1964 GE mtal portable radio model
250, 5-tubse - 60, Pal Stewart, WALV, 1404 Ruth
Ave . Walla Walla, WA SWGT T55E (SFG55- 1659

I-DIE-ALE m ml'lurm'uthln'lqhm freg BC312)
- 580; Hallicraiters SX25 - $100; S20-R | working -
SHAL V. Feld, 17 lvwood Bd ., Center Monches,

MY 119 I‘-lhln 1591

ml“tfmltlﬂ"mlmt' .Ilt':-h,ulwlﬂ
marnal, evc comditon - S5 HEOW@SD "B onil
540 Bob MNesdbeman, KLMSN 56 Meadowbrook
B, Mowrth Wales, F-ﬁ Iﬂ“ tzlﬁmi ATHA

FOR SALE: vu-u.ngr lu A Mics 44BY . SIETS
TAN - SIXSE SK-70 (Varsoosustic) - $385; Allec
HE -S4 Jerry Silvia, 1950 Craham Hill Rd,
Santa Crar, CA 9506 (00F) L8-0078




WANTELE

Collins 514, 32V, TSAL T5A4, 3051, 770G
2 or 3), 41 knob, FI55)-05 /08, F455]-40/
& 3253A (RE) 31003, WK1, mech filber
adapters, 55G1 & |ohnson Desk KW

Liee, WIVTC, (8471 4394700 {d}, 7261660 {n)

Vintage Manuals Available

Step way up ho the finest replicated and
ongnal vintage manuals available. Get
new Catalog 7, three $32 slamps. Pele
Markavage, The Manual Man, 7 Wall-
ing St Savreville, Nj (8572 (908) 2188904

WANTELD: SC-100; SC-301; KW-1; 30K-1 thru 5,
MRC1; TSA thra FRAA roves and sphors, any condx
Turchase entire estates, pick up 48 states and top
$ paidd, Rick, {800} 462-2472

WANTED: WW Il Cerman, Japanese, ltalan,
French equi  ubses, manuals and parts, Bob
Coraluam, 2105 R A0th, CHdahomia City, CRK 73112
(406) 525-3376

WANTED: Heathkit, Fico, Fisher, Dynaco or
smilar tube audio amplifier in any condition or
manuals for seme. Mike Nowlen, WBLKE, PO
1941, Herdon, VA 22070 (703) 7161363

'm&ﬂﬁﬂt“rﬂhwwntmhw
&k manuals, what have you Allan M Wener, 97
High S, Kennebunk ME 0480403, (207) 965- 7547

WANTED: Meter historian searching for
wntruments, The bretrimeent SMaber & otber 100k
meter magarmes. CheeCross, Bos 98, McConnell,
L 63050

WANTEIL:: Collins 3203, [-1, 6251, 5151,
S5G-1, V205, W99C-1, KWM-1, SM-1/2/3, 122,
any Collins sphors. Leo, KIsHL CA, (31X 670448

WANTED: ST, C0, Radio Craft & Radio Mews
magazines, W, 40s, 506, Advie price -+ shpg, Benl
Fernandez, KIMDRN, 16749 Atlas S0, Summit Hills,
PR 009720,

WANTED: Military radivs: Carnadian W5 2% Cidn)
“A" set; Hritish WS 21, WS 42, US ANSJARC-19
Levoy Sparks, WeSYC, 924 W. McFadden Ave.
Santa Ana, CA Y207 1114 (714) 540-8113

im#ﬁumhﬂ'ﬂhlﬁlpﬁ
# 540 SIR-0) fc S or FASSEA 08 {part § S86- 9440
), manualor copy for 1251, B Lee Cormwell,
KIOKD, HOR 1 Box 95, MLPooona, I'A TR344 [T17)
EN-ITI0

WANTED: Citizens Radio Amateur Callbasik
magazines for lall & speing 1925 Bob Arrowsmith,
WHINN, POB 166, Annandale, VA 22003, (703)
SHO-7T 161

WANTED: ARC trans. 52211, 7.8 1 MHz, 455 ke
Ist-IF-FRR-52. Ken Koltholf, 5753 David PL,
Fairfield, OH 45014-3507. (51%) 4582161

WANTED: Calbrator for NOWOD/03, SKE-500;
ok Sooust D, shippabrbe Valiant 6HFS hubws,
manual for Swan $00 Ron Merrell, 10701 W Sdth
S Shawnee, KS 66200 Fax (917) 2680451

WANTELY:, Restoring 6000 reed fillter capacitor,
o cowmer cabanet, manual, still & grod hobsdsy
Tom Holtenga, KENGY, 170 Kennesaw View,
Marietta, GA 30064 (770) 426-8682

WANTED: Knight-Kit R-55A & Knight-Kit R-100.
Debbie or Willis, AR, (501) K57 1%66
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WANTED: Tektronix memorabilia & promtional
liberature or catalogs from 1946190 James Troe,
NSARW, POB 13280, Maumelle, AR 72113 (501)
H51-HTR3, FAX 851-8784.

WANTED: | buy ham rovr's not working but
worth saving. Ron, 10001 W_5th St Shawner, K5
LN L]

WANTED: (M ham dehiop microphones, any
condy separate msc beads & dands. Kok, KFSNL,
W13 Troukon U, Howston, TX 77006 (713 774

'IH'A.H‘I'ED- Hieath stal sets, carly ham b dhantwave
expuip,Jiterature, scoessories, broken of parts units;
any Heath amatieur gear, WASTH], R 9 Box 163,
Alvin, TX 77511, rfﬂl 1112456

WANTED: e B0 mibcrocomputins for hmhml
museum collection: early magazioes & sales
literature. Dave, KEAWW, POB U1, Floyd, VA
20 (500 3078/ TRI-2321

WANTELD: Fair to goosd condy. EF Johnson
Valisnt T or [l Will pay above average price |
Costello, WASHSI, LA (504) B39-2424.

WANTED: Vintage AM ocqpeprrent for persanal
e, ovirst e culles tor sty o mard. Profer Caollans,
wiilll corpader others. Bob Tapper, KIVTK, Bosn 1538,
Denver, CON ﬁ‘lm 'NIH?N—ZT?E.FM ?T?&H’l

WALRCY, !lﬁ':hmlhyh\.,f.‘mnllhm hh L Iﬁ.
(7T0) B32-0202. wadkoyila net

WANTED: HELP, need schematic or N.nry KV
1ty RX; abso cnils L F & K for same, Bol, W7TSC,
W2 S Mesa View Lo, Bose, 151706

WANTED: HO | hybrisd mind quad; HT-18 panel
glasa. Did anyone ever convert the 5-53A o ham
band only coverage? Bill Bower, NTMOB, WA,
(208} B¥D-5791

WANTED: Info on carly 1950°s Meissner
regenerative rove Lits. Nedl Borg, WORMXX, 2219
Ridprwood D MW, Alecandnia, MN 56008
WANTED: TMC umily maosde selector SRE-2. TMC
FMO-5 VRO TMO GPR-92 rovr. Bill Marwvin,
KAZVIV, 2 Venice B, Patterson, NY 12563, (914)
IPe-5035




FOR SALE: T-Shirts w / Jobson Viking o - $15,
state siee. Viking Radio Amateur Radio Society,
OB 3, Waseca, MN Se090

FOR SALE: Used technical books - radio.
elevtronics, math, mlitary, magarines. o0 Lot §1
(stampsOK) Softwave 2 Diept. FR. 1515 Sashabaw,
O, M1 48467

FOR SALE: Repair / restosation of vintagy | drakem
EF], Collins & others. Plesse call for info. Dee,
WAPNT, (540) 948300

FOR SALE: B&W 5100/51008 VFO dial overlays,
super quality - $10 postpaid. Marcus Frisch,
WASIXF, How 28800, Greentickd, W1 5122808073,

FOR SALE: Consignment auction Sept. st
Larmingtom, Mebraska, KC Hall, check in B0 AM,
Sale stk 11 W AM, Early conntgnments: AT,
SPGEOOIX T, TSTMISE, TSR206, TSHM, Hallicrafters
HT-A2, 5388, Meath SH20, GRTS, SPO 000 HF
lincar amp. Antique: Freed Eismann NR7,
Hylodyne 7-tube, RCA mod 5T, Splitdort, Phiboo
&0, Philoo Prodscta TV {oed), Soolt Warwack W-
tube coned, Crosdey 51, Radiola 111, Spartan AC
I Abwater- Kent maodets Wik 10 parts. tubss and
emsch maare st apdated wockly & loded on BBESs
arwd o erberret Indo. WALHEM, € ary Bees | ¥B)
263131, 995 5541 ()

RI- ‘I'IA.I'H':T-up.l-l RCA AVIAS bow owwe
Tayhor BXIA fohn H, Walker e, 16112 W 125%h
Cather, K5 m ﬂl‘]"!"hﬁ'-

FOR SALE: Mint Collas KWM-2, 516F-2 § .....r,.«
sphe, V12 B-4 wart mitr &patch, WE, plusid5 Electroe
wirew mie - S fack, TOB 506, Seders, OR 97759,
{341) 548130

FOR SALE: Hieath TIXA0B xmitr w / mantal & two
l.l‘}'!-hllli. VUL - RS OBCY. Michael, €, (2165951
34

FOR SALE: Hatlicrafters HT 17, manual copy -
S0 Drakee RAB/MS-, anual copy - S0 Mark S
Rauber, OB 1077, Minden, NV 8423 (712) 752-
o0

FOR SALEACollres repanr FUC hormasd tes bicuan,
wee pepair She U ollleres ray line s o S-Line, KWM-2/
IA et anad other sclent models. Merke, WG,
AL (152) 54 1676

FOR SALE: Unassembied Heathbats | ALA TS
audio sper ankeer, | ADA 13081 ps/ rack - S100
both. U-ship Don Farwell, WASYEL 18728 Martha
Ave, Saratoga, CA %5070 1“111!-12*-

FOR SALE: Collins 75530 FOVT, Wi wfm.mlul
exc comda. - $1175, + UPS. Ron, KUsWTC, POB
TR, Santa Kosa, cammrﬂwmw

FOR SALE: Hallicrafters, nice 5 WC - $45; CRX 2
= S, ST MK (14 tabe version, esc, OB} - $175;
HAD T Keyer, exc - $05; HT-0 knob set, 1)
st - K, w / prhssboscnpriess; unbudl Heath HWA-
171 - 525, Raoobsesrt, CO, {00) 9HH- 20009 {649 "W).

ELECTRON TUBES FREE 1996
Catalog, over 2000 types in stock.
Electron Tube Enterprises, Box
B311, Essex. VT 05451. (802) 879-
15844, FAX (802) 879-776d

FORSALE K wtal rasfum fo prarts,
Wrtke for detanls. 1 Candner, 458 Twoo Mike Creek
B | Towwrwanda, MY 13150 (71a) 5500847

FOR SALE: Tube racios and amps. Send LSASE
o list. Hoover Noonan, Br 1, Bos 187, Pineland,
SC MM, mu} TXH-5762

FOR SALE: Whlng 1 works well, cosmetios Tz,
wmanal copy - ST, 1962 Bommeleew BO-10 4-

T A, muapor pove sply componenta, SN0 vall,
vacuum varuble cap & relay, in 4 0 Bud cabinet, 9
meters fodal w /S behind a glass, commerial rack
panel, htavy duly compinents, 2 variacs, Millen
furmns cominter, ontsade rough, mterson groaod, maost
doscumsenitation - $500 FL only, or TRADE for 2
muter fube amp. Doneil, WSIF, @847 E

Cor, Prosaosti 'l-’.-lﬂrv AL Sadld ﬁ!l:l]"?" 1297

FOR SALE: Collins 1251 - $27% 51642 140, 3753
S35 SH6FT - S10. WOCT - olfers, Hallsralfters
SHIA - S5 HTH - S3E TUSE haninyg anat - $25;
Heath DNA0R - 585 Hammuochmed FOI2Y w
sphr - $I75. Natonal NCMN - $150; Zemith
Chorside, 1781 chossis - $275; GFS22 - $125 Al
wnits working, mesthy very goosdomsly. G Stevers,
WOATA, Bos T, Longmeont, C0Y KIS0 (M0
TTE 1, uyﬁﬂhﬁvrnlrgr.nm

FOR SALE: Collins TH51, WE, cllevtor mullt'r
oy, manial - $450; V2B, WE exc - S100, John,
Mﬂ_-_lh_.l, {‘-H!r'} R Tl i

FOR SALE: Collins FRT-24 ma-nmll s ulintor,
parts; also ARC, ART, vintage rovens /smi. Ben,
Alalsamma, (NI5) 625602, eves & whnds

FOR SALETRADE Xmig/rovg tubes, new and
waed - % 57 LSASE for Tet. Marny thousands adided
Labely. L anslbent oshd ard samicpun tusbes: oof any type.
WANTEIY Tavkw & Hemtr Kaufman s &
Large tubsess frowm the old Fowa lire; 152T theough
00T for display. fobn H. Walker Jr. 16112 W
I“‘;Ih."i L Mathe, KS padinl (#17T) TH“

FOR SALE: HO- 29X, e - SI5L e "'"‘w.fp;
SR SN0 Mark TN, emint - 5275 vt Comm 1
- 85 Uenitral Electromcs 108 w /458 VRO - $500
Prefer I, may be at El Paso Hamibsl. Crorge
Shute, WABDC, 2910 Virgimia St NE, Albuguengue,
MM AT L {"1{5‘! 28-THT

FOR SALE: 138 National HH’H !Iﬁ. st
Communicator 111 - § 75; RME VHE- 1524 VHF
converter - 875 Carter Elliont, WIMAYS, 14sd
Pinedale Kl Charlobtesville, VA 23001 (B04) 979
AR




FAIR RADIO SALES

* Military Radio
* Electron Tubes

Shipping charges additional! Ask for our 1995 catalog!

1016 East Eureka Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

* Variable Capacitors and Coils
We have most R-390A spare parts including:

VFO {/R-3%0A (not Collins), used /checked - $45
IF Amp with good filters, but less RTS10, used - $100
3TF7/RT510 Ballast tube, unused - $17.50

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers I

FOR SALE: 75A-4 MHz drum decals, 205 0r 008
MHz {(vou specily), Tunli casbionr, rvstiall snstrcbions

~§E50 ppd. WIHIM, Ki 3 Bow 712, Harpers ferry,
'l'l'\" 25425

FDII Mlt- Mational SWS, Fair - 5225, SW3 - £300,
FBY w/ps - 325, CROY - $125, CRM - $125; NC-60
< B, NC-G - SU1 SW-5 - S0, RASS, complete

$500; HIRCRSA T w/ pos, speber & i conils - $00; MO
200 w /sphr - $I00; NC-UIY w/ stal e sphr - 5275,
MC-1HY [withont ham features) w/sphr - S50,
NC-33 - 865 NC-108 - $70; 1-10A w/jps - 110 1-10
<$50 Heath FIW- 1 - 8575, Books Sam s ORI & CR2
50/ /both; M2 & 1949 AREL handbooks, vy - $20
ea. Wayne Childress, KCTKLE, el Box JI0A,
Altavista, 'l-".fi. 2517, (R0 V-T2

FOR SALE: Nr..:.tlwu cycle loading circait,
mstructions - $2; Protect maslulation transformaer,
sl positive peaks. WESHEM, 410 Robrnhousd
D, Florenwe, Al 15600

FOR SALE: Hallieradters 5 27 - 395; Harvey Wells
TBRS-S00) - 575, Lalayette HA-SNB & band movr
Pete Cullum, KOWRX, 1132 Harlem Bled

Eockdond, IL &l I (815) 965Gk

FOR SALE: Collins 51] serwes drum overlay - $H)
e, specify which. Ron Honkins, KKAPK, 555
Serunoke Winnds lvad | Cavweva, FL 12717 (007
m‘“’i’

“ SALE Hallwraters SX 001 A h.h calibrator,

sobook, a2 beauty - $150 « shpg Heray Mohr, 1006
W. Wynsung 5, Allentiwn, A 15100

FOR SALE: Hepair! Radio repair, tube or solid
stabe, reasonable rates, Jum Bupse, ABTDE, Westem
Arateur Radio Bepair Co, (WARRC), POB 097,
Grayland, WA SH54T. (od)) 2674001

FOR SALE; Mise. military egquipment &
accessories, huam S military manuals. Listavailable.
Henry, KIS WHL PO Si, Santa Bosa, CA S50,
(707 Sa4-51T9

FOR SALE: AK 55 table ousdel - $50, U only,
RAL-T & pawr sply - $75, U only; BBL-5 WW I
Mavy 15600 ke rovr - S KL G300 hand-crank
penerator w i/ iripaod rest - S0 BC AD 229 w /5
coils & dynamotor unmodified - 575 Frambon
sk pec-WW IL e - S 1K 1 & W Match Master
mondel 651 - $25 WANTED: Matwnal ALS & for
AGS cotls, any oondx, cash or interesting brades,
Squares-Sanders sphr & nove swchematic. John
Chrabood, MSSPUY, S819 Milker Valley Dy, Hosestion,
TX 77t {7LF) A0 554

FUOR 'hull l-_ I'I- sath S WD - §125, DIXAOR - $85;
St - 555 Two'er - §55, HG-10 - 565 AM Gller

SES CW hilter - 350 Kndght T-50 - $55; Corar 400 -
S50 Globye VHF 62 - $115; Clegg %er - S50 (Other
apap & manuaby, free sl Kohand Prester, 130
Rk K . Wt Maltowrd, M) 074580 (201) 7282454

FOR SALE: Henry 4 k-Ultra amplificr, a5 new
BOower S50, Sagrnal OO X - T1A, w/ rare bloser
opteon, as mew [ 7500, 90 i Tries Sky Meedie,
acorssorws, Telres, KLM Yagi's - paciage only
By Caary | Candodearmath, K RbbS, U S7R6, Beverdy

- Hills, CA S0, (Y10} o56-0177



WANTED: Very carly Hallicrafters and
Hallierafters /Silver Mamball eguipiment inchading,
Skyrishers with entire front panel dull aluminoam
cobor, S radio compass, 53 Skytrainer, 535

, wonsld comaale spasakiens - K-8 & R-12,
HT-2, MIT-3, BC-93 antenna fumer, parts,
advertising  signs. paper memorabnbia of
Hallicralters. Also want RCA model AVE-11
airport ower reoviver Chack Dachis, WSRO,
“The Hallicrafters Collector”, 4500 Hussell De,
Avstin, TX THTAS. (512) 400507

WANTED: Infoown the odad Allied Rastio imChscogno.
Fm reswrarching the company hor an article in ER
MNewd arwectondes, stories, history, etc Kurt H sk,
BEWOW, L Wagner Wousds Ot Ann At M1
AR (B10y 4] 0048 wh FAX (B0 &41-1715
Tl 4T, 1A M mpuseer e coem

WANTELY Viebors anal tubes by musewm (84
and o amabeus of commencal tubes, foneggn

¥e Olde Transmitting, Tulw Museum, POB 97,
Crescent City, CA 95530 (707) 4646470

WANTED: Ol fuls amps. & sfmir’s by Western
Blectrnic, UTC, Acro, Peetless, Thordarson, Jensen,
JBL, BV, Altec, WE sphr's. Milae Somers, 2402 W,
Frago, Chicagn, 11 #6645, (112) 3380153

WANTED:HF-380, 45151 AC-3K14 _Kaoji
Mitoshi, Japan TEL /FAX O11-A1475-24-9115,e-
il byl 20k tyserve or jp

WANTED® Miow by Ao, Newmann, ARG, WE,
Sony, any vinkage: tulss compressors Timiters; will
tracde my rare NOE bl foe mics. MikeStates, Box
H'H!ﬁ. Fairbunks, AK 'i'i'?ﬂﬂ :'-III'F?'I A56-M19 ph/ix

WAMTED L 1uas, lwhwlurh-mum. 1970 Ay,
9T Sept, 197K May & July o whols isues, 1987
1988, Doy | lyaan Cly, Biodogy Dept. Kang Woan
National Univ,, Chun Chon 200-701, Korea.
dhchoiter kangwonac kr

WANTED: | limmar banad Sopsee-Pro BOHEM rove,
exc wrkg condx. Will 'L Joel Ekstrom, WILIGX,
Box 391, Calvin Joskon, ML 2USTH. (301) 468-6562

WANTED: Coil sicts fowr Cilobe King 400 serms &
WERL Glodse Champrion 1508 175 sencs. Foruse at
e Leo, WP, NE, (402) 32- 1708

WANTED: 558 xtal bancpass filter 915 ke (BCH8)
Mike ACSP, POR X3, Barthesville, OK 74005 (915)
3332795 i

WANTEL:X: ARUSI, ARCIH, ARCES, AEMIS
ARN-127, SSTISIN, KVIE, Wikox 87, cables,
ractee, mumants, manoals Lsmes Teoberme 11905
Chaped Bd. L'Ill'hl. VA V24 (PO0) 8306272

WANTED: Kletnsehmidt oloprinter models: 311,
20, (AN FGU-A0, AN /GO0, ANSUGE-39,.)
Tom Kletnschmidi, 56 N Maphe St 'ospect
His., TL 60070- 1321, (R47) 255-8108

WANTED: S0, EH Soott vevrs, only in very
g comadn Joser Cosnggian, EA4)L. Contact in the
States, Kurt Keller, CT, (203) 431-6550.

WANTED: GIR %), 91, 92, Hallicraftens SX-58;
Eddystone rove's. James B Cewr, W3 Overhill,
Bediond, TX 760227206, (817) 540-433)

WANTED: Plug; m ool parts e restore damaged
1946 Matwonal HROSAL Any 1986 o carler HRO
coil inchuding Junk” ootk will be appreciated.
Fapecially moed ool scts D, F anad F Many thanks!
SE Watkins, K4OWN, 103 Fennimone Terrace,
Nobdlotbuian, VA ZT0L-4EED (M) 0521

WANTED: Diead o dying Johneon Vikimg | or I8
o restowration progect. CollinCollier, NATUA GAL
(912} 98- 127

WANTED: Bandswitch SWAL-1Y fow Heath HX-
1681, PN 83144, mosnts on PCRA, RF cape Bob,
WAL, 966 E 1587 Kd | Lawrenoe, KS il
(F13) 542 9709

WANTED: Eldico TH-75 vmitr Meed not even be
in weorking comadition. Dion Temple, ARDC, 055
Florence C1, Englewond, OO 80111 (303} 77%-
m'l

wmmzl} lullumg lur 1‘M 11-275 bow ‘vl."R H-U
B G54A; need schematic for PE- 100 Norm Hall,
6500 Jetta, Bqlwmih'ld C'A 93308, (B05) 3994101

WANTEDY Illﬂlh'all- RIVTIE (LTI 5 H.I:Iar‘:-ll-*m
Robert Braza, N1PRS, 23 Harvard 51, Pawtockel,
IE1 CEHA, (401 ) T 1000

WANTEL: Manuals for Hallicealters HT-T &
Ehesctric Eye Corp, Mon-Key, FOR SALE: T4
155 Jelg 1, MU, (610) 226878 view Zearthistaol com

WANTED: Schematic /book for Realistic DXC150A.
Mac, WESTIM, 24 Clenbrook, Camarillo, CA 93010,

WANTED: Heath AT-1 smitr & CO- | oonde practice
umcillator. Pete Cullum, KEOWRX, 1332 Harlem
Bivd , Rowkiord, Il I (HI5) Sh5-n677

Wﬁm&,;ﬂmﬁlﬁ-lam‘tﬂ nunlm-:h..
for persone] use. Kobert Struk, 1726 Kinglet C1,
Sunnyvale, CA SIORT, (408) 9913747

WANTED: DAM-24 Dynamotor, B25/ARC-S 15
30 Me rovr. Pete Hamersma, WHZIWL, 87 Plubip
Ave, Blmwossd Park, N 07407

WANTED: Small knobs for HE-10; paot hites for
HIP-425A manusal for Hickook 1883 Lack Bertholf,
WASCSML S109 NW S8 O, Tamarse, FL 10120
=4 T21-0%

vtmt?m\nlul a5 Hy-7 ondy, Shure
5N, TUT, TUG, S5, S4PE, 5450, Astane T-3, [T-30
Tiomem Ellas, Bovn, 19000, Dhalles, TX TS204 (2043 325
3225/ Fan 1284217

WANTED: MNavy wmirs THIC THL. THEAM, TBW,
TCA, TCE, TOX & acvrsarses, any conds. Sieve
Fnell, NONNG, 57 Stonecroft Dy, Fasdon, PA
IS045. b1 25282101
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Stocking Dealer for Svetlana
All Transmitter! Audio Tubes

KOO-755-2305
Phee, WAPNT wl Sowmd o Mind
Wayvnesboro, Virginia

FOR SALE:ClolbinsSh-2 mie - §250; Collins KW
2. 51682 - $450; Heath SB=A01, SB-30K) - $1i0, L-
:hp Richard Lucohesi, WAKRDY, 941 M. Park
Ave, M. Massapequa, NY 11758, (516) T8-1230

FOR SALE: Heath RF omcillator 52800 - $20
large stock air capacilon; werwd SASE for list. Bill
MT' WTEXE, 86 W th Ave, Fugene, OR
G705 (1) HS-2 160

FOR SALE: BC 3578; BC 375]; BC 3418, CVES freyg
shift comvesrter, CRED radio engineer course 1947
converseon manusls vol | & % Wikos F3 rovr
Galawy madsibe sply Hovward Hiosd, 5670 5W 4Hith
St Port Dechand, WA 987 (W) 674-2179

FOR SALE: USAE 117 sl state omallosscops: w)
prlg-im, fondy 2 et} - S0« LIS Bob Aakimowsda
525 Saant Trogear, Tesoson AL BT (500 o24
Ui

FOR SALE: Heath AT1 - 97 KLA NFL"-h CRSsA
rovrs - S50 e | MED, nece - $525, Crntroncs J0A
-$90 Larry, VEIRF, Bos 509, Ayr, Ot NOB 1THD
Canaada (319 612-7921

Prome SAHET- T334 » Fas MPAR0-E0TT = Tob Feee 800 7355900

Marketng &
Proes 4157330470 = Fax 4157530400 « Toll Fres B00-5-5SVETLANA
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FOR SALE: New list humdreds
schematios and seevioe informalion, Send 2-stamp
LSASE, David Cromwell, KATEDNT, 40 Brarwood
Hal., Moeth Scoituate, BO28E57- 280 I'“"WH 1R45

FOR SALE: Hammuarbomed HOD 10, HO145, HUL4S,
HOTED. Allworking w /mmanuals, Hioower, SC (800
Tib-5762

ol manuals,

FORSALE: leath printed circut boand kit unesed
A2 2 Midland & channmel OB TS wid sets of
wtals i each o, badck missing orone, ol working
- %15, 1 ship. Don Dilland, 5106 Hed Oak Dr,
Avmarallo, TX 790 10-4icH

TRADE: HT32 tor Fleath Warrior
AL, (BT} Rid-FIRT

FORSALE: RUAWR. 50 sweerp gon. w  manual,
ko rwewy - B0 & LIS, Kem Toundas, 208 NS S,
Wawn, TX TaFI0 (817 'r“'” TN

II.HII '|A| HIHM!I; An e l'u.ul 43 wattrmeter
w/ mimd UHF convertors & 2 shogs - $350. Fred
Watsaon, KFEEMEF, 551 W, Summil 51, Mo Tare,
U AT (1) TEE

FOR SALE Hallsrafters FIMMI0 wovr - $350;
Matioeal NC 173 povr - $125; RME 690 rove - §125
Federal Radio W01 eowr - $125 AR w / inamasads,. Ml
Saealler, K2AOCY, 100 Showbion L, Rochester, NY
025 (Tind 6T 1-077H

FOR SALE Esc Dwabe TAN iHH AL4 M
$350 + shpyg Caary, WSLIXL, LA, (18} E78-RK2

amp. WIRBF,




WANTED
Collinr prometional literature, catalogs
and manualy for the periad [933- 1991
Jim Seicringer, WAJCEX, 23568 Via
Jfrana, Valencia, CA PIISS. (885) 259.
2011. FAX (805) 2593478

WANTEL: Help V‘ﬂ'ﬂl"‘ilr‘ll build ity Company
colbectionof Vibroples bugs, keys and memorabsilia.
Call Mitch, WALOSK, at The Vibroples Co. (5060
ATH-RHT

WANTED: Collins + Amaleur catalogs, wales
Hierature, manuals, promotional ilems & Sgnals.
Richard, KDGCTE, POB 992, El Tom, CA 92600
(Fe {T14) 8554680

WANTED: TMC GPE-92 HIF Rovr, Hank, WihkK4
H.IHZ'I'II 1681 FAN. 2511684

wamm BRI wtal calibrator for T5ASTSAL
515 krsobs. Collins Saenal magasmes, ielegrapiy
iwers. Brian Roberts, KOVEY, 068 Evergrern
Pittsburgh. PA 15237 (412) 9314646

HAHTIED'HII.I.II&IH trams 1030 Mo pornt
HI8R15-1 for Hammarhurd HO-145, Buart, ML 517)
?‘I‘rﬂlﬂ!

wﬁN‘th» Xtal socket & kool for Bex Arans on
Clegg, Per, Los Mathews, WHZDOV, 421 Carvin
! t"lﬂyhlﬂ ] 08312

WANTEL: Assembly wrarmal for a Heath EK-2A
regrnerative BX & Hrown Beothers straight key
Caary Wagner, K30ML 11124 Ouk Hollow B,
thuﬂl'h- l"'\i I (420 A2 1T M-F days

WANTED: Nice SP-600, %+ condx. Tom. NSOFF,
Ihljlmlﬂlm‘-ﬂmmﬂ:im

WANTED: | Miller Co broadcant band AM tuner
565, SA5, 595, ant ool 241 A, M2A; coupling ol
ELSS, FLSe Al Karer, WILEQ, 713 Marlowe Rd
Chrry Hill, N 0800 1551, (M) 424-5387

159 E. 16th Ave

Eugene, OR 97401-4017

WANTED: ARC /5 expuaprment, K25 1 53 M rovr
N7, Ti8 smir. Pete Hamersma, WHIWL, &
Philip Ave, Elmweonnd Park. NJ I!:"-Ir'

WANTED: Hugre Navy squipment: nlq-hurd&
shore radio, radar, & sonay, mind theu junbers
Williiarm Uemelli, WS Chester Ave. Park Rudge.
11 &S :t{"’)p{:’- 26, mileyratebrs coem

WA'NTI:'D ﬂ-k ("R 92, Hallicralters SX28, SX42
roves, collocton quality, complete, John, NESC,
7495 Camnter B, Pensacola, FL 32526, (WH) 44-
560
WANTED: Fanel tor SX68 or parts radio with
povod pranel, FOR SALE:SY 88 band sebector drive
belts, $25 cach, 2 for§40, Jim Joegensen KURL T
Ohmard, Dowrers Growve, IL G056, (B3 8524704
WANTED: Readable copy of only the schemabc
diagram for Clegg, Interceptor rove. All costs for
reprodisction will be primburesd Thanks. Tom
Herry, K9SVE, 167 W Highlenad, Chacago, 11
el (312) 20l 50

“m-h‘h‘.ﬂ:—t & mlormatuen on h;
amplificr FIOA wad w /ARC-5 rowes. KIMEL 21
Froestone Ave Portland, (Tl"lm

WANTED: 709 tulses. Joe, W7, NIXE? Camno
3¢ La PMlacita, Tucson, AZ 85748, mmmm W

WANTED: Turner plus 3 base mic, gray o black
il vy comd s, waorking gray prefermed. Miclumel
Murray, KE2LH, N‘t ["'-ll's]l AHn. -I-I'Hl

WANTEL: W ar chl |:'|n.||: Lw Hilber for 75A- -|
Steve, NALDL KY, (S02) 9357848 b, 581000 w.
llspinlou coen

WANTED: Manual-schematic Allied Kmr}ll
swevp-rm K 687, Sspuanes Sanders S5 1 Weber,
ﬂﬁw 107 eh, Ulak Lawn, TL tﬂﬁ'l-m

M baamara, IIt‘F'HJ 31-“ M-hmh Shiroede,
Mivagy 94907 apan Fax: +H1-224-26- 1424

WANTED: Meter for Heath Warrior HA-10
,u'rq!llh1 Thowrn, BCHIUNLL, ML (eelifa) el
WANTELY: Final plate tuning capacibion lor the
Johmson 6M2 smite (or 6N parts rig ), soall black
silver knobs from Knbght Star Roamer, Tod), K55
et Hallicrafters HA-f &-meter transverier; older/
warking broadeanst or studio mic. Emil Zelasko,
KASCGEF, %M Grand Division, Cleveland, OH
HI“’- (2 1b) HELS1H

waurmw“ Mavy A\f}tﬂ"‘hl’hlﬂ'l
HE- 108 Cary Lang, WhHU_SIT9N. Elhhart Ave
Whatedrsh Bay. m ST, (4M) 325872

“'l?ﬂ'fl} H.llhui'n-n M, 5 W radio Bill
Gustavson, NS5YGM, 1819 Green Trer Ln
|N.ulh-'n1l|r TX 75137 EIII‘II 30w

WANTED: Bird 41 wattmeter w /ot plugs Hank,
W20, 635 Chestant Grove Bd |, Dandnidge, TN
ATTIS, (423) 79796




R-390A Receiver Module and FTO
Repair Services
Denmin H. Halch, WADWAR
Teletron Electronics, Inc.
1407 K. Trail St
Deddge City, KS 67801 (316) 125-3736

Coltins Cabinet Painting & Restoration
Iy ol € wlbector
S L/ BW N2 paind seheme only
Chuck Rippel, WA4HHG
201 Herving Ditch Road
Chesapeake, ¥ A LVIZY [RO4) 485 Mo
vl crippeles evenet

WANTELD: WEL-TO wmitr, FHE vt low dlisplay,
muet by moeeum ity theaeasials o 50 cands
o pagrer walls of Amateur display Call Leo, (E12)
- t?ﬂl-.“nhmlh-lﬂ.#ﬂmm Uhmaha

hmtl-hr v humsd ok i‘-lﬂ\ prarts
wnits, o the wris Comet, HO, SI°. Al
acvessories, ¢atalogs, spey shewts, mwemsowabalia
Rabert, Amusteur Bl Searplus, (517) 7996721

WANTELY: Payeg sovvmesfuate o ad bor odd hmdﬁr

arxd VOX puitar smplilcrs. Frank Craga, AT,
oA W Fowesat | bowme 840 Comovnidiebd, W 53228

WANTED: Mok, mumiaks, maniabs for racius
relatend egupment o buy o swap Catalog
avalabde Pete Markavage, WA WA, 7 Walling
H. "\I'rn'hﬁ N issT l"l.il"“ﬂal

'II'A.NTEI] Joslurnssiany l.'l'u.lll-rﬂprr Adventurer,
MNavigator, o] commethe conds. Do Kooll,
KASOA, 1000 dth Clrcle NE, Wanewa, MN SR
[S7) HAS-RA2 N

WANTELE Natiwnal NUHON or NCRIX, Have
NCO fow tradde. Mied Wieggand, WASVILLE, 12105
Mustang Chase, Austin, TX 7RT2T (5120 219-H548.
el e foo ot

WANTED: Unassemblid Heathkits, Heath g o sar,
Heath catibigs, Bl Rolsbipg, 530 Chickadioe Dy
Ealamaron, M1, (i 1is) 75 T97H,
bkl etk rv 0 et Dok, et

WANTEDY: Mice SP-s0i, a % inesoelbent working
cond ithomn Tom, LA, (318) 9893430
Aol S L naraorgaguslod

WANTED: Hallicrafters. K40l sphr Harold |
Stark, KSLIBL, IN, lll?imlﬂtl

WANTED: ﬂﬂg b fype O raclior opeerating/
osmers marrials; akso tubse type OB rasdios. Walter
Ryan, 7114 Caryner Ave, Resedla, CA 335 (B185)
TS

WANTED: Condenser, carbon amd other varly
v bt mvi rogsbomess, canhor trade. fomes Shocke.
B 620, Kmgsland, (A 15K l'"il"!.'-"l'l-“L

Wﬁh"‘l'ﬂl Tir buy any Lomsh P & lrl-t-d
ilems. Arthur Fritz, NYSFE, 114 2nd S0,
h‘inipm A 17752 (7I17) 547-2074

WANTED: WW I Lagare= malstary rads iof any
kimad, v war Lapuase (651 cands Tabashs Do, §-

214 Mireamnslas, Seyabu, YVoboboena, fapan. FAY
S 45- W0 -

WANTEL: WW 1 Lapars=s wmirs & rovrs (jparts,
plug-in ootk ke sedoralan & FR aticls Ken
Lakn, KB, 601480 Bratta S0, Ste O 106, Berad, OR
1l""l‘l'l -I'-I!\I'\‘"‘l- i lhlnﬂl.tnl ﬂﬂ

W&N‘ll-ltlhmmdhlnl.{ mnﬂl'm .I'l."r'l mnl-ﬁ.
Commt Pros coils, parts & pans sets, Hallicrafters
SX-11 dlual pelater; Millew WH01 excoaler. Thean
Shavwaller, WAGPIE, 72 Buckboard B, Tigeras,
M E059, (S5} 2i-1770

WANTEI® IH A% odaslator; 14 -I-'I"' m‘lhma
relay, ARC-5 cables w/conmectors. David
Bosardmuan, 10 Lemaintne, Sainbe-Foy, Qucbee G230
1184, Can {-Il.ll'r K77 1316

WANTED: Mannials /s hemations for HMrll |hll'u.'}
YHEF-AU2 smibe's; Somar SHA 28 rovr. Al Bemand,
TR GO, Odrlarches, PL RHHRRC ORI, (4157} 351
5545

WANTED: Clean 51 HHH'\ TIA & HUO-10ALK
VHI w/forig, manuals, CoANT POB NATOC,
Mansau NI', Bahamas _

WANTED: Collins KW-1,
WAAKL, NE, (402) 4iel-Bosl

H‘ANTI’HT Iuhwu-n i h.tllrﬂ‘g,u.*r Addveninmer,
Mavigator, gowsd commetic comdy. Doy Knodl,
EASICYA, LA dih Cirecle NEF, Waseca, MN SalF0
[507) BY5-BH21

WS 1, KWS-1

name i, we may have i
327 East Hoover Avenue
Ann Arbor, Michigan 45104

PURCHASE RADIO SUPPLY
Electre Radio enthusimsts. Tired of antistepiic electonics stores” The answer 1o this sad
condhtion s a heavy dose of Purchase Radwo Supply
Lok ing for transmutting and receiving tubes, components, hardware, and publations” You |

TEL (313) 668-86%
FAX (31}) 6688502




DOVETRON

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NB- | Noise Blanker 1s a small solid-state devise that plupgs directly into 122
123 andd 124, which are located on the 1op of a Collins KWM-22A HF iranscociver, The NR-
I may abso be installed i all verssoms of the Collins 7550 ) meceiver

In acdaditson by s pulse blankimg and random nose suppresson, the level of the reccemved I
sagnal may be amphificd 15 dB or anenuated more than 20 dB. Specs upon reguest.

P.O). Box 6160

Nogales, AZ 85628-6160
Telephone 520-281-1681
FAX 520-281-1684

FOR SALE: Thousamds of tested tubes w )

vearranty! Both smit & rec tulvs. Buy those spare
tubes for your tube radio, audio, ham and
electronics. Mot bubes are wsexd ot about 173 of
new, many ane atound $1 1 hove bunches of octal,
7 & %pun tubes. Al hubes ane lested on TV-71/ U
tester arwd then bosed. | give o 00 dlay warmenty

Send wants or SASE with twa stamp= for |t-=.|_
Dxamnsecd Mdeslsanin, 1025 B D vsarrt Lane, Ihownis, Ane

BSUHO. (612} 2457421 oven, dyvitindinect.com

FORSALE Hoath DN-60Bw /HCHVIO2 Viking
1w/ 122 VECK Michael H. Wilke, WIMAQL 215
Dk St Rimsvill, GA W741, (706) $61-3070

FOMR SALE: M:ihilu Antenna (DK Serewdriver
Eypper) BOI0L 12, e v - K045 ¢ shpy, KARRC,
CA (9160 11 -REHA. Kbrrcdilanl.com

PO SALE: Heath W L6 CW sovr, manual - $65;
HIPEAA D sply - 500, WANTEDY: Commund Sets,
good /prts units, Dave, W1EWE, (S08) 378-1619
FOR SALE:WACOSNWX telephone imterference
Bilters - 1 /%0295 27824, 07900 1 these chon 't work
then nome will Just plug ine Covil Palmaer, 4500
Timbercrest  Ln, Waco, TX 76705
o T gL o

FORSALE: Just releasd. Senad 2-stamp L SASE fae
Latest (lde Ty Radio Co. Flyer 1A Olde
Tywne: Kacdus Commpany, 2445 Lyttorsville Bd | Sae
M7, Silver Speing, ML X900

FOR SALE Mechanical filler FASSFA-21 - $55
NOE tubes KZT0 - §25, B41 - $18. WANTED: THY
anbening. Joseph Pinner, KOS, 200 Buthwood
Dy Latayette, LA 0SIL (J1K) 981-T766

HOR SALE Large bt wwclodes Colloms W51,
Fearyers D 1L Hlservrvas b ], F bl roatters, Matewial,
Malstary, cic. SASE. Joe Plesber, KIS0, S4E1 S
Mumioed D, Sandy, UT S0%4-3101. @01} 571-
5453

FOR SALE Tubw bisl, mew & irand, winke varety
e, ham Eevently expandesd. SASE 52¢ Bl
MeloCammbes, WBOWANG, 1052 Barthett O, Wichata,
KSam212-1212

FOR TRADE: Have SSE-10G rovr, mend amitr &
pwrsply. Steve Bantkowsk, 492VW_ 1850 Coemnn,
UL iS40 (08 St D

ln!'ml.l EWMZ /M2 w /00 -.umm Sﬁll
ML TES, exe cond. - $175, S One CXTH - S12000
Jowe. KZOPR, FL, (S61) 2307502, any time

FOR SALE: Livw frvg rewe S, Heath WIET - S0
B8 Collires sevr, Biner - $H00 PROCAT, aoveme's &
st - SO0 Bt T 60wt - Sabl) h | Barmumscid,
I"ﬂ lll NII I.lu.. kl||. III MK TH‘ZII :"‘-I'I.-ﬁ Hh-'-‘ﬂ._"\l-l-

FOMR 'lﬁtl E: KVIOA & 1|14|:|||.L[-| I:I-Z'II'IF HI-H. Wi,
all coils, nav wpber, worko o - 200, Ciloke 3004
w BTl Lair cond s, - STO0, Jobwson Adventurer,
CW only, clean - S150; CE 20A w /458 VIFD - $75;
RMEAS, broken glass, no splr, works, good -$75
Al 4 shpg. Clyde Denton, KAUXEK, 2538 Country
Clab Lo, Columbsa, TN 38400-5811 (615) 380
H-Hﬂ

FOR SALETTRADE: Maragsomn KA-10;( rﬂwl’.'ﬂ b
WANTED: Paragnon DDA Grodwe CR-13 o pae
P oo wimiirs, KON DA, H'I‘.{“]IHNI TST

FOR SALETRADE MHallkvalters SE-150 sovr,
mioe, bonk, AL puwr, T transedor sply. Fred
Clanger, OF1 Ill‘*lmhll after & "M ET

AR SALE Very ﬂh-i‘l'lh‘h-s'l'c hang Adventures
sl i o hoeng cond s e manoal. Daesty Bhodes,
WEMOAW, 1724 M. Ivwset B . Troy, (1 45373
S0 3 154

H‘Mll’. Piwale H-4A - $150 TR e $IES M-
4 - #H0 Hygam collectable rotor ropeater - S0
Colles. XASSKO, 200 - $100, NC-TM - $95
WAITAPFX /8, ML, (810) 78159717




A_G.Tannenbaum
T ———— e
Electronic Service Data
Py Box W6, Ambler, PA SO0
Plasne 21558080088, Fax 215% 580-H127

3

oR
VINTAGE PARTS &
SERVICE DATA
1920s- PRESENT

FREE CATALOG
CREDIT CARDS WELCOME

FOR SALE: Vintage exuipment manuaks starfing
ot - 85, Hallicralters, Johnson, WRL, others, SASH
for list 150 D versifinsd, 900 Walnut St Ene, I'A
16502,

FORSALE: HP-Ha408 /320 RF siggnal gen. intrassil
case, 045 - 540 MHz, AM, FM, CW & pulse, f digit
LED frwag. dlesplay, WL« veprletely functional, il s
really mice - SO0l HIP-Se0B/ 1/ 2/3 commercial
RF siggmal gorn, Late masdel, clean - $1450, HPs06A
SHE HIPRE syrcronieer for low drdt - $85
HPSI2A UHF pen 450 1250 ML, VOU - 580 HIP
OAN cligr-om DO amp mrecter, VOU - 5110 Marcoom
TF-2015/ 2 RF sgnal pren, commeroal grade, very
compuact, (001 1o T2 ME AM, CW, P, calibratesd
output, metered - $165, Marconi TF-2016A, RF
signal gen, matching unit lor TE-205/Z, 1010 S20
M, AM, CW, FM - $165; Military BF sig /swoep
penerator, tubesd, soope display, 3 manuals, Vi
850; Kromd ite tubue OTL Amp S0 watts DRS00
kHz, massive - S0, bocal plekup; HP-TB0A scope,
2 channels, delayed sweep, probe, 50 MHE, VGE
gl LI sevope probe -S40 TEK portable scope, AL
& intermal battery - $70; TEE 475A T80 MLz scope
S50, TEK 76171 storage soope: mainframe, VO
S TEK 764 chual beam soopee mamirame, 400
M, VGO - 200 LIRM /250 RF sig g - $200, CK T
EPUA - 55, ARE] hanadwak 146, 1953 - $ W ea,
How To Pases Rl Dowrweer Evam, 1958 4 - §25
All + shpg Call eves or leave message. Stan
KErumme, KOGYR, 16437 Lakemont Ln
Ihnhghn&arh CAUNAT (714) B41-580k

FOR SALE: Hammarund HQ-170. WANTED;
Cabinet face plates & knobs jor HOISD or 10
14000 THEL, WV, (304 BAZ 4615

51

Repair & refurbishment of older tube-
W—hmﬂjﬂxﬁ-
| censed; 35 years experience. Chuck
Banta, N6FX, Claremaont, Calif. (LA area)
(9098 593- 1861

FOR SALE “Teletype™ Toshirts, The Toltype
Corporation’s. “T7 symbol in black on 4 yellow
(bt else?) Hlanes shirt - $15 ppd. Siees 1 oor X1
m1|l,.' I.:ul WAZHW], NI f?.””";'? 7T

FOR SALE: New orig 1068 m T-Ill;,nhlrl 1|”H:Ifr
Sl KWM-ZA S HF-D80 ship'd in LSA - 58 ea.

Clind Hamnoock, KMaL], 6567 Ashiivh] Cr, San
o, LA SN2
FOR SALE: Vaouum bes - new: 17, BI1, 217,

FUITL w4 125A s, T/ 40X 2508, wsed 41022, 8HF's
Pt ooy Frank, WESET, WY, (04) H-415

FOR SALE: Matwwnal ACS X w )/ cchommant, 9 coal
st {27 ook, T Meataonal rackmnounted cosl storage
prarets, rack meosnted Nalwead pawr sply & rmanual.
Exc overall comwdy | prasrt & lether g ane very e,
o murst, chasesrs s exoellent unrestored w/all omg,
Pl sboncdids, o .1|\.'b|'“l1‘|l‘l\nlmlll."!|'1.l‘..||,|.'ll L Yweraling,
comads undoneswn, WIT sell Lo e best oller (cash or
trade) receivind by Octobwer 27, Gregy Farmers, 71
Rioe Croeek Way, Fridley, MM 55482 (612) 571
BOG2 farmme 070 uroedu
FUR SALE: 1. |.1||||1A “'I‘ M- - S KWA-2 we
mic & S - $450; Hammarkond HO-150 - S50
Drrake R4-B, T-AX, MS4, ACA - $300, may split;
Joshran Adventuner - Sk Heath's VU1 voltage
calibrator - BO: PM-2 FSM $25 Al w/manual =
shupping, Larry, BV 170 Hentage L, Salnbury,
MU 2RT ) BT IRRD
FOR SALE Froen K7FF: Thanks bo VK, JA. VE,
fard LS} huams for your orders. Sev July ER ad,
maed ibems sl available. New Band  Thrabme
dlirert Ih.ilulurr‘l'r\ e Bind 47, ete . N oommeclons
40, new, Struthers KW HEF slugs for Seemma
waltmeters - $25, Many sizes of 19 rack pamcks,
{see my lksd). Two fiest-class stamps & mailing
Jabel Tor KPEF (ex KI6D) Mail oeder paris/
eouipment list {many new ilens) [l sent wf
orders). W0 guarantioed, you'll Tike this st Daerek,
K7FE, 5191 Rimwood Dy, Fair Ouks, CA 95628
RITAR s

FOR SALE: Risbhwell/Collinse HF-BO0 aubo
antenna coupler, NIB - $650 Reconds. CL- 168
tule-typee TOVEL multi-coulpers - $15, BT puabees
5750 /6BESW - $1 5 12ES6 - S SUMGH, W IWE

55 BY, TRAT - SN0 3R (oeiowilor soops
CHT =) -$21. Lowvell Thomas, AASTEY, OB 15006,
Frrsno, CA 9T (209 227- 16d05

FOR SALE: Fil s = 12 'ih_m.'u;lm R7Ts-%15.
Have many pl.:h-|r.u1.u,r.1pﬁ;l'mdw.:h-ul.tlllmu.h,
deal i your bt prrice, WHCAS, CAL (9160 T3 -H261




FOR SALE RIT for KWAM-2 and SLine Mo
it for KWH-2 $59.95 testend /4295 fowr
kit SASF fow dhetanls anad owder e fobm Webds,
I“ll"'l'l'. s 747, mullm

m‘ !HILE: PRCAT LSB/USE kat - $80; mew
machimed onax anterma panecl - $9 ATl restoralile
Jay Crasevell, WBOVNE, 121 Wesd dth St Jondan,
“h 'ﬁ‘ﬁ. (ETEN Ihlnm wil

FOR SALE: All electronic el m-l-.mu\l
Specializing in ham gear, qualibied. Stocking
Cosllive, Heath, ete. Tiki Flisctiomacs, 156362 Fromt
'-I { uwhwl Falls, (M 44221, (0W)) 9228454,

mn SALE: Rare 15945 i - - A pura lhmtnMrn‘I’I

B0 SCR-20 ), complaete - BCYover $375 Sam

Hevener, WHEBF, The Signal Corps, 3583 Everncit

Rl Rishdiedad, OH S48 (2 16) 65493244

FORSALE: Parting oul gyre-rabor et PUISS, cheaps,
+ sy, ham, OH, (614) 9272902

FOR SALE Bood, Trh-rmtwﬂu\.i by Krver -

$5 pyel. R Eastwick, N2ZAWC, 224 Chestont 4
Haddonfickd, N} ORITY. (109) 426-2477

Hl Eﬁ.l.['.' Ii!u-l'l'l l.uhl‘l'l'l'nﬂ Y ea l&‘ﬁ
45, signal tracer - 525, Collins TOS-5 - $50 Tat,
Kmﬂ, WA, (206 3E7- 12U yarsisom g

H}RMLIL‘ sibvsom el nlmplrh S0, Tektroni
A ainframe - SAL Heath cap chiecker - S20
BC 720 BUAS pair SASE (or list, Gary, MN, (612}
Ahan-4

FOR SALE: 1955 Relerence Data For Radio
Engineers by Federal Telephone & Radio - $15
Pl Ken Groenberg, 4558 Liw, Shokie. 11 60077
mm—lﬂl

m: SALE johsson M uhh' & hl'l'n- HI"'
VY- both $210 Ed, NSIFW, P02 Creel Tral, San
Mmﬂm :‘mmw

m SALE DOCH0 w /1. ll}mj £25 4+ LIS,

VI ovmputer, comgbete - 525 « PSS WANTED:

Multi-Flmac povr sply susdel 170 James Barton
nﬁlm&m M GRE22. (M) K72

FOR SALE: National dog house sply, NC-242,
very cloan. Boby, K21GO, NY, (516) 7225737, 5 1'M
Tir B8, mo L

FOR SALE: Mational MUK, sphr, cal, maial,
VL - 5275 HIRO-ol), coils A1, splr_cal, Ssebiect-
Ot sl evccomsds - Sodn FIROR S0, manuasl
ear comndn. - $AN Paul, 2110 E Lomband S8,

Babtimone, MO ZTZR0 (4000 5220481, 6- 10 PR EST

FOR SALE: Heath HW. 100, HIP-23 ps - $150 or
'-J.l"Tudl- Dion Langaaon. A, mzl-ﬁ‘: lnl';

l‘ﬂﬂl.&hhn-n!mhnm'ﬂ'hlﬂw
packs for yous 1922t 1927 battery radios, 1961
potalsle radice, or buorme bl 1, 2 on 3 tubse radus
Lt ysaar ovwem AN el fe 9V hatteries. SASE lor
Hierature. ARLAUSA, 53555 - 275 W, Cuther, IN
6N

FOR SALE: Fiberpls nnds, 508 dia, 1V jomg,
UV nastant. goesd standobf msalator, twinkead
spreaders, en ppad - $10 Kon, KSYMNE, MM, (505)
X7-Seeln

FOR SALE: Colliss. mawatball Lapel pin - $595 +
$7T55 & M Ueorgr Pugshey, WeZZ0 1362 Via
Ranche Priy, Escondido, CA 9309

FOR SALE: R & elex tronics selate] buocks, 1ol
wutbes, call o worrbe for list. Mol Washa, WiTTUK,
916 Three Polots By, Mound, MN 55 44- 1245,
(B612) 4723369

FOR SALE: Colling embroidered | prey haseball
caps, whnged or meathall - $15 ea or both for 27
Cutside LS enguire. Mail check o Ridinger's
FEnlerprise, MAT Bayberry D, Chiswy Hills, CA
SITRLZHIT

FOR SALE: Collins repair. | specialice n 5-line
Haeaamale & work. 4 Seve,
Mad TR B 1156, Caddeta, CAS31 16 (L LSTE Pales T
FOR SALE: Thiee mestored KPOA's 225, §250
and $275 (hrm ) Kestoeatiom o lisdes covametics &
repasir/ alignaeend o specs. Last wnil huas ER IF, RF
masds, ballast conversion, product detecton,
pestored f chockod ot comrponents bo make KI90A
fomly missing 7 stals) - $150; maore R30A parts
{imchudes awdion mashole, mambrames, melers,
parwks, ballast tubes, eote.) - $7%; Collins keyer KY-
R/ FRE, near mind - 575 (matches RIB0A for
diversity and Bone gevwration); TWE oxier sel up
as ORP rigg w/calimel, PS, 600 fubse - $bi0;
Pammebrew Ulass O 7 AT, 230500 S0 250 tubes,
amp w /% Mower, small rack, omilsbanadng
craltsmanship & muberalbs - 8250 Previows twae
e, pacturnd i ER #71; NIB Fimac WHTL w/
sawhet, filement wimr - Stk Mlken oo boasnt
soope, VL - §35; NIB Wedern Flectes: 16 amp
sutotransdormet w ohmite tap switch /e 575
Latayette HE-10 povr w/muatching sphr, e - $50.
prhoto sats ol mand paeors availabde b senous
buryers. David Bertman, AB7H, 1714 SW Hall, E
Portland, OR 47300, (S003) 2235005

FOR SALE: OO mag's, July 19900 1995,
compliene « §15 Prancs Waggoner, WL 268
Bachen Ave, Witerionen, NY 13601, (315) 788
121

FOR SALE: Heath: ifty-seven Hoath catabogs: six
PI- 10 wmtrs; theve HIOST0 soopes; thoee HI-15
o patches: bwo HIW-160W sovrs KX-Trvr &
sphr; FIACID amp: TO-1 test osailloots; OM-1
capacsibior checker, VTA VTVM, KO- I8 soopee; -
BV et swrntchs § U 1422 e bl S0H ag
g 3G 102 sig pen; VXC1 VOX, HIW-0 2-meter
wcwr: FIM 2102 SWR sncter, AM2 SWEK mwder, HM
1 SWE mseter: DI WE crosss foe: AW ) anlenma
smpedance meter, SA- SN0 Umatic keyer, & alwnst
S0 manuabs. e Foats, K7W S574 Poswaell Hiwy,
Cody, WY S8M14-R312 (307) 5879500 o Bed- 1266




E-Mal: wTig & eigen net

*coenib bindery with pristective covers

v JND maamaals o stamc

W7FG Vintage Manuals

3300 Wayside Drive
Bartlesville, OK 74006
Home Page: hiip feigennet’w Tl (B0D)-807-6146

* 7 davs a weel

Muost popular military manualy in stock, ART- 13, T-145, R-190, ARC-5, eic.

Collims, Dhvele, Gilodyw, Madlicraftery, Hiommuriand, Heathdat, Jobeen Natiomsl], Sawn ol o

e ———

=
(918) 333-3754 u

* SASE for owir latest catalog

“muarst Mlrash ol in sl I

FORSALE B 270 mwrter - §15, e Matwna] ACN
ol - $15. NIB Tayhor TS5 - 2% antwgue cmmugragh
w/tapes - $15% (2) NIB Sylvania VT52 - olfer. »
shpr Thomas N Rerhari Se, B70 Wals ne.
Mlassllon, (4 44600

FOR SALE HPS 108 VTVM operational, ot nevds
work - 17 WANTEL: Caound, reaclabsle s bumats
for Valiamt | Norm, WICIX, POB 307, W
Bridgew atber, MA U2179 (50K) SEY-HWY

FOR SALE: Coomaat -T6 w /AL & IX Ps- S50
Mational MOX-5 w/ps - SN Mlatsmnal Ml -BX -
§65; Kealistic DX-160 w/sphkr - §50 Ceorge,
KIANX, MA, (413) 5274304

FOR SALE Jobovawn lovader 2000, o, boves,
very chean, reew 4-300A finals - S0, Dan Mere, 312
Secrra St Richland, WA %350 (509) 7751334

FOR SALE: Convert any waltmeter bo read PET
Perfoct for AM /S5H - $19.99 ppud for complete bt
HI-RES, 210 Wisshveew, Clarkston, M1 45348
(S10) W0 patuhi) harrw=sbirund et

TRADE Will trade my MIL-HINBK-1628 TS
Kadar Equipment’ (Vol 1) for ARC-2? sunual
Dave, KAGETT. WA, (3a) 465-2117
FOR SALE: Scott Malitary Masdel RUH meceeer.
Prievee comdithon. Asking $250, (530 3231120 or
cuakirilyuanag com

The Radio Finders

11803 Priscilla, Plymouth, MI 48170
TEL/FAX 313-454-1890
e-mail: thurtelljh@aol.com

September Specials:

TMC GPR-92 - call; KW-1#42; Collins KWM-1w/AC; Collins 75A-4, three filters &
312A-1; 75A-3; 75A-1; 3128-5 (WE); Hammarlund SI'-200 w /I'S; Hammarlund SP-
600-1X; Hammarlund SP-600-1X-26 customized by John R. Leary; early National
HRO, rack, PS, spkr, 6 coils; NC-101-X; NC-98; Johnson Desk KW; Thunderbolt w/
Peter Dahl HV transformer, two Dow-Key relays; Ranger w/I"TT, Heath Warrior
amp; HW-100 w /SB600/HP-23; Twoer; Heath HW-16; DX-35; VF-1; Miltronix re-
manufactured: Collins R-390, EAC R-3%0-A, Arvin R-725; BC-M8-Q w/AC; BC-
273-A; Drake 2A w/calibrator; Globe Chief 90 Deluxe; Hallicrafters TO keyer;
Collins rack mount for S-Line; CP-1; Harvey-Wells Bandmaster Z-Match antenna
tuner.

WANTED: Collins KWS-1 and KWM-1. Will consider any Collins gear.
Unless otherwise noted, equipment is in good working condition. Please send SASE for
list of additional equipment We abo specialize in finding gear for our customers. Let us
know what you're looking for and maybe we can help.

new Radio Finder website: http//www.radiofinder.com
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DOVETRON PD-1 PRODUCT DETECTOR

The Dovetron PD-1 product detector is a small solid-state (dual
JFET) device that plugs directly into the NBFM adaplor socket located
on top of the chassis of the National HRO-50, HRO-50-1, HRO-60, NC-
183 and NC-183D. It also plugs directly into the E-2 NBFM adaptor
socket of the Collins T5A-2, 75A-2A and 75A-3 HF amateur receivers.
| Selecting CW with the front panel Mode switch enables the PD-1 with

last AVC, Selecting FM enables the PD-1 with slow AVC. The AM
vides the original AM detection. Specs upon request.

 DOVETRON

P.0. Box 6160
Nogales, AZ 856286160
TEL: 520-281-1681
FAX: 520-281-1684

FORSALE L grear - SASE lor list. WANTED:
Vuntage rges. Thee Kaschio Firsder, Joed Thurtedl, 1 1503
Priscalls, Plymsuth, M1 SR Tel/Fax (313) 454
1550

FOR SALE E¥H w/mwcters; KM0A no meters:
Vikang 2 w /parts g, works; SENE A2516 100
brand new, cover; Harrison KI4A, 0236V /504
HFZMA amp LN inside, 320095 VHFISIA
complete; Sigmal Shifler complete; coupler (matches
Sl ); S00W othaer BAs Tow heavy lurl.h|p 1500
pfu Chicago; sell as lot only.  e-mail
el oo o wrie 2T Shiendan, Waseonada
L 6. Mo prhasoee calls please,

FOR SALE: Factory wired, refinished &
il ks rewnend . Bangger- S0 Valiant 11 5500, 7543
w2 filors & prondint dietector-85500 Wen , NV,
(702} 25971 156

FOR SALE: Kenwood T-590), manual, mint -
S100; Philen transister ester 2198, manial - $20
#shpg. Warren, KZLXW, NY, (914) 693 1040
FOR SALE: BC-224 (RCA), 110 VAC IP/S, nibee -
SIS0 BC-MON, pood and working, orig, 110V AC
- FAS0 - 105A (ARR-15) - $1.20; HW-100 w / prs-
S120000, AN phas LTS, Joe, NYSE, Opden, Ut, 501
T, st g o b o sorwes Taores coam

(201) 751-1591, (800) 526-1275
FAX (201) 481-1524

FORSALETRADE | Lallscrafters S4O05 - S0 S20R
S100. Both mestomred, working, Bob, AZ (607} 516
(earatd, 5 1 50 s irmaaslcomem

FOR SALE: Ewo 4%, 177, Stancor ST-X0A, 250
wail modulation stmre; LM freg meter. Sandy,
WSTVW, (5] 50218, wStvw | com

FOR SALE: Estabe Huge 25+ e sl of early
RADAR tech manuals - $100 (stampes OK),
madled frew (moshore net), Michael Crestohl,
KHBKD, Box 24, Cambridge, VT 054404

FOR SALE: Tulbses, muesw, 1ose OO0, 40F% + ofl. SASE
ore=miail for list. Jin Eillon, W1SUMO, 200 Seward,
Junpcaw, AK  DO9HD],  (907) S8e-13223,
beadgalamptialaska met

FOR SALE: Radio tulies, repade and pestoration of
all vinkage amateur and commerclal radios, 25
yeaes eaperience, Horbert Stack, 321 M Thompsson
S, Mlemet, CA 92543, (909) 658-3444

FOR SALE: Callins repair. | wpecialize in S-line
equipmment, Reasonalshe, & work guarantosd. Steve,

naew', bull cobor, install instructions - $850 ppd
W3HM, Bt Bos 712, Harpers Ferry, WV 25425

TUBES BOUGHT & SOLD
Industrial - Power - Receiving - Special Purpose - CRT's

Vast Inventory
Contact Donna, Sales Manager, United Electronics Co, (est. 1920)

Tube manufacturing equipment and assorted tube bases for sale B




Collins Video Library
New Culliny Video Spotter’s Qauisde
the KWM-2, S/Line, 305-1, WL- | Videm!
HI-RES COMMUNICATIONS, INC.
K20 Wondyeew, Clarkston, M1 48448
(K1) V9] -telebsll cor Borry s Fand met

WANTED

Vinlage AM cqgmpment for peronal o
Must be collector gualily oe mint Prefer
Collins, will comader others. Bob Tapper,
KIVIK, Box 61538, Denver, OO B2
MYy T40-2272, FAX (303 777 6491

NEW H(-129X FRONT PANELS
Photo Available
Hon Hankins
3373 Seminole Woods Blvd.
Geneva, FIL 32732 407-349.91 50
rhB421 @ usa net

R-390A Repair &Restoration

Chuck Rippel, WAIHHG
1M1 Herring Ditch Road
Chesapeake, VA 23323 (B04) 485-9660
c-mail: crippel @ exisnel

WANTELD: Heathkin, Eico, Pisher, [hynacoe or
similar tubse audio amplifiee in any conds. Mike
Povw loems, WRBLTECH, PO 1941, Hierndon, W A 22000
(70} Tl 1700

WANTELDx: Military electronis, KIW, radar,
commmunscalions, st manuaks, ierature, obc What
have you ol Willlam Van Lennep, OB 211
hWrI'HL Ml'l."‘l-lh'l- l_“lil‘-ﬁ[nl

WANTEL: & LH.I' mech. filler for S1H f.lllllni
] pvusrrilbeer PR sl §larvey Wells K9 K-
A rove. Chasche, O 369, Bolton, MA (1720 (505)
TN

WANTED: Hallicrafers HT-1, HIT-%, HT-4,
MNatsowral SW-3, model 1. 6 & 12V versions; other
Pl'l."l'lt' ham gear. Dvan Showalber, WASPIR, 72
hﬂhun! B, hprn NM KPR

w.ﬁ.NT‘l.‘IJ ]uhm\qm Ranger, Tul'irllu.'m esk KW
Willing b pay op S lor pristine oomad s, Lee, WWWYTL,
II. [H?] A -4700 ld} T2 1 hﬂl

WANTED: Healh ropeneralivie reve e el GR-#1
Harry Greulich, WAGIWYZ, 442 5 Alpine Rd,,
Orange, CA S2HGE,

55

ELECTRON TUBES: All types

Fransmilting, receiving, obsolete, mili
tary—Large inventory. Daily Elec-
[} tronics Corp., 10914 NE Wth St B,

Varcouver, WA 95682 (M) Hb-6667,

I [l)) So-BRS6H, FAX (Sedl) 5095470 I
WANTENE Wath ores b oo o seranmuniis il ssirs
Electronics Inc. info, catalogs, mamuals or
oquipmenl.  Terry (Plaughbn, WIFLVE, PO
Boss W], Macheam, WL STOLO8G], W8 “H ‘lnf.

w&‘iﬂ“ h‘“l jraancd fone '\.n‘llﬂlu-‘ SW 4 h.t‘i4
tulbss bt oy omve set o coils. BRolwert Enemark,
WIEC, POB 1607, Duxbary, MA 2R (G17)94-
541

WANTED: Collins mint & late KWM-1, 31282,
516F-1. Takashi Nakamura, JRTTEQ, 20-2
Midarigaka, Shirokhi Miyagl, 0002 Lapan. Fas
B2 201424

WANTER: Clishe Eimg SO0, A, B or O smirs, any
coniln, reasonably priced. Teery Collins, KESALIP,
15 N Tomahawk Ave, Tomahawk, W1 SHRE7
(TS 450007 o, -I-'I'I—I-ht‘ s

WANTED: Farly or unusual by raph heys,
s e, regmlers, ot carly wavemweters Larry
Mutting, K&RSW, 805 Shate O Sanks Rima, CA
Tl Larryrsinas: part

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

Please remembser o count the words o your
wil, I you wre over 20 words, please sead 20
cents for ench extrn word.
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" ELECTRIC RADIO STORE

—
BACK ISSUES

All hack ixsues are available at $34 per vear or $3.75 for individual copics. Buy the entire
first T years (W1 B4) for 5195, Thas price includes delivery m the U S Forcign onders
please inguire

COMPENDIUMS

Collins 73A -4 Modification Compendiom- all the {actory modilication bulletins from
Collins Radio Co., all ihe articles pimted in OO, Ham Radio, QST and ER. &5 pages
320 plus 53 S&H

Scrvice Modification Compendiom  for the 5-Line, KWM-1/272A series - 260 pages -
$45 plus 54 S&H

Service Modification Compendrom for the KWS-1, 12V and 75A senes - 42 pages -
515 plus 33 5&H .
HATS !
Funcst qaalury, 1 5. musbe, tam in cobowr, embrosdered ER bogo -5 15 delivered

T-SHIRTS

The fromt desplays the logo from the cover of FR (the tobe outhne, Flectre Radus, and
‘celebrating & bypone cra’). The back has "Heal Radios Glow in the Dark”™ (used with the
permission of Classic Rade) The T-shirts are U S made by Hanes and come in S M- L-X1 and
XXL(%1 exvra). The color is just a fittle lighter than the cover of ER - 315 delivered
BOOKS

Vintage Anthology - Book | by Dave Ishmael, WABVVLL 214,95
The First Filty Years: A History of the Collins Radio Company and the Collins
Ervisaons of Rockwell International S 05

Fising Up Nice Ol Rahos by Ed Romney. ... $19.95

Commumications Reveivers, The Yacoum Tube Era: 1932 1981

by Raymond 5. Moore, ... Ird Editon ... $19.95

P C. Wallace, WHAM, Amatenr Radio's Pioneer by Jon 1, Perkins.. 525 95
Crcilloseopes, Selecting and Restormg a Classic by Sun Ciriffiths........... $19.05
MeElroy, workd's champion rad telegrapher by Tom Brench ... 51095

The Pocket Cluide to Colling Amateur Badio Eguipment 1946 10 1980

by Jay H, Miller, KESIM.......o o £19.95

Heathkit A Guide to the Amatear Radio Products by Chuck Penson, WATZZE . $24 95
Radios By Hallicrafiers by Chuck Dacbas——— $HUs

Transmutiers, Excvens & Power Amplifiers by Raymond 5, Moose $2195

FPlease add $3 5& H for one book and 31 for cach additional boolk.

ER Parts Unit Directory

If you need & pan fiw & vintage restoraton sond 32 and an LSASE (12 postage) for a list of
| perts wmts. i you have a3 parts amt, comader putting it on the b Your dead onit can help
bring others to life!

ER, 14643 County Road G, Cortez, CO 81321-9575
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““CALL OR FAX FOR OUR NEW 40 PAGE CATALOG!

ANTIGUE ELECTRONIC SUPPLY

(5" 5 MALF A - TENFE. A7 B0 - B B20-0a 11 « FAK IEEE N HEA0 -5l I1IHII'I"II'-"!1-':'?FI"."I

I
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Subscription Information

Rates within the U.S,

$28 per year 2nd class
$38 per year 1st class

Canada by Air (only)......U.S5..$42
Other Foreign Countries by Air fonly).... U.5. $54

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone
ER

14643 County Road G Phone/FAX (970) 564-9185
Cortez, CO 81321-9575 e-mail eré@frontier.net
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