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| EDITOR'S COMMENTS  Barry Wiseman, Nocswio

1 thought that this issue | might talk more aboutl our move o our mountain
property but every time | think of it my backache worsens. Maybe I'm too old for all
the boatanchors | have. Anyway, let me say the worst of it all is behind us and T
report on the move and our new OTH in a later issue

July 22, 23 and 24 are the dates of one of my favorite events, the Flagstaff (Fort
Tuthill) hamlest. Il we get there this year (and we probably will) it will be for the
third consecutive year. It's always a lot of fun. Besides all the guys (and gals) from
Arizona, there is always a large contingent thal travel over from California. And we
always have a nice dinner gel together. According to those I've talked to that
attended the dinner last year, they would all be happy if we did it again at the same
place on Friday night, July 22. 1 recall it was a Sizzler Restaurant thal we went to but
can't recall the address. That information will be available at the hamiest,

Another hamfest we've always attended and always enjoyed is the Duke City
Hamfest (Albugquerque) that will be on August 20 this year. [t's not big like Flagstaff
but it is well attended and there is usually enough boatanchor stulfl there to satisfy
all the vintapge enthusiasts.

The other day [received a notice regarding the Prattes's Mill Swaplest (just north
of Dalton, Georgia) that will be on September 10th this year. This is one of the
largest AM gatherings in the southeast. For more information call Sam, N4VIDB, at
(706) H95-5658,

I think that in the future we're going o try to do a better job of publicizing
hamfests of interest to ER readers. If you're involved in or have knowledge about
such an event send us the info and we'll get it the magazine.
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W. Robert Griswold, Silent Key
e ]

On Friday, May 20, 1994, my longest
term work associate, and close personal
friend, Bob Griswold, passed away

Bob was the mechanical engineer for
the Collins R-390 receiver. He designed
for it possably the most comprhex mechani-
cal tuning, mwechanism of its type. Over
the years, the R-39%0 carmex] a reputation
for excellence that has contributed 1o
Collins Radio overall image of quality

Bob and | first became acquainted
just alfter WW 11, when we both worked
at Honeywell, in Minneapolis. We
worked there until late ‘46, Together,
we left Honeywell and went to work in
Fergus Falls, Minnesota, for a small farm
equipment manufacturer. There we de-
signed a number of equipments which
were in short supply following the war
One of them was the swather pictured
in the ER magazine issue of April '94,
page 11 It was a design started and
completed while Bob and | were there

In Dec. 48 | saw an ad from Collins
Radio looking for mechanical help. 1
knew of Collins from the Signal Corps
where | served during the war, | inter-
viewed and moved to Cedar Rapids
because | had always been interested in
the combination of mechanical and elec-
trical things. Bob also found a Collins
offer to his liking and he oo came 1o
Collins. That was early 49,

Ower the years our families became
close, and we did many things together.
Our wives wenl through the penniless
days with us and the kids got along
well. [t has been an association whach |
treasure,

Bob was always a role model for me.
He was more expenienced at design than
I in the carly years, and we consulted
together on many design problems. Our
roles at Collins forked several times
over the years. We each had groups of
mechanical engineers working with us,
and shared the technical management
of many Collins products. All who
worked with him owe Bob a debt for the
help he so willingly and capably gave
us. Bob was a true gentleman,

Bob retired from Collins in 1982 where
at the time he was responsible for air-
craft instrumentation and communica-
tion products. He was active through
the years with designs meeting ARINC
{Avronautical Radio Ine ) standards,
and worked in the formulation of these
industry standards.

I have lost a close personal friend.
The industey has lost a strong contribu-
tor, The Fact that the B-390 continues to
be a desired product in the amateur
radio area is a tribute to Bob's first de-
sign project at Collins. ER
Fred Johnson

Collins Collectors to Meet in Cedar Rapids

The Collins Collectors Association will be having a two-day meeting in Cedar
Rapids, lowa, Saturday and Sunday, August 13-14. They anticipate that this may
become an annual evenl. Last year they also met in Cedar Rapids in conjunction
with the 60th Anniversary of the Collins Radio Company.

This year the the Com. Center and the museum will be open on Saturday. Also
on Saturday there will be a family-style dinner with speakers and special guests.
The group will headquarter around the Longbranch Motor Inn which is about a
half block from the Collins antenna farm. Non-members are welcome.

For more information call Bill Wheeler, KODEW at (417) 532-7710 or 532-5008.




AMI Update

Dale Gagnon, KW1I, President
AM International

Box 1500

Merrimack, NH 03054

Membership

AMI membership is at 625 with about
ten coming in per month. Regional Di
rectors have been given a roster of mem-
bers in their regions. If you have had a
change of address or a change in call
sign, please drop a note to AMI head-
quarters so we can keep the data base

up to date. If our AM

One notable event, Bob Merriam,
WINTE, arrived in uniform. He hadn't
had it on in 46 years and it still fit!
FCC Denial of KW1I Request for
Wavier on AM Transmitter Power
On May 6 the FCC released the denial
of my request to the full Commission to
review and reverse an earlier denial of
a request to waiver my station from the
1500 PEP power rule. This denial closes
the chapter on efforts started before the
June 1990 AM power reduction went
into effect. Here is a brief chronology of
events:
September 1992 - FCC proposes new
power measurement rule.

continued on page 36

priveleges come under as-
sault, we need to know where
to contact you s0 you can
help!
Armed Forces Day

I heard very little from
other participants of Armed
Forces Day. | had a great time
with several other partici-
pants and a dozen or more
visitors at Fort Burnside in
Rhode Island. Terrific
weather and acceptable band
conditions made for a great
day. Brown, WAINZR, was
a great host and had the
whole facility ready to go.
Most contacts were made
early in the morning on 75
meters with the T-368, R-
390A combination. Later in
the day the GRC-46 (T-195,
R-392) enclosure was used
and Chris, AJ1G, put in time
on the GRC-9 powered by a
PE-162 generator. The day
ended with a convoy of mili-
tary vehicles making a short

circuitof thelocalbeachroad. grouwn Beezer, WAINZR, on the leftand Bob Merriam,
WINTE, curator of the New England Wireless and
Steam Museum located in East Greenwich, Rhode
Island. Bob is dressed in his WW Il army uniform.



IN

UNIFORM Y.

by Walt Hutchens, KJ[4KV
3123 N. Military Rd.
Arlingtlon, VA 22207

Military Radio Tesl Sels

If the military transmitters and re-
ceivers we usually visit in this column
are the radio equivalent of rifles and
fighter planes, test sets are the equiva-
lent of field kitchens and forklifts —
essential, but not too exciting How-
ever, military radio test gear is often
good for general ham use, it is the "au-
thentic® way to troubleshoot your mili-
tary sets, and some of it really is inter-
esting as we will see this month, tour-
ing a sample of the units you might
meel at a good-size hamfest, The prices
given are typical for hamfests; you'll
pay more if buying from a dealer.
Overview

You can divide military radio test
gear into two main groups: general
purpose equipment for use on many set
types, and equipment designed for use
with a particular piece of gear. The gen-
eral purpose equipment can be further
broken down into copies of commercial
test gear and units designed for mili-
tary use. In most cases the general pur-
pose sets are the ones most useful to the
ham but there are some very inleresting
special purpose units. We'll look first at
some general purpose gear, then visita
few of the others at the end. Although
most of the units discussed are fairly
common, we'll also look at a couple of
interesting rarities.

The LM and BC-221 Frequency
Meters

These would be the clear winners of
any award for the military test sets that
had the most effect on ham radio. Both
are heterodyne frequency meters, that
is, they pick up an external signal and
mix it with a harmonic of a precision
tunable oscillator to measure the signal's
frequency within about .01%. They can
also serve as signal generators, for ex-
ample to set a receiver to a specified
frequency.

These sets cover 125 - 250 kes and 2 -
4 Mcs on the fundamental and up to 20
Mcs on calibrated harmonics. The dial
is calibrated in arbitrary unils; you use
a calibration book 1o get the frequency.
The calibration books are individually
made for each meter. An internal 1000
kes erystal oscillator lets you correct the
dial to take care of aging or drift,

The LM was used aboard ship (we
had one on the destroyer on which |
served in the early 6('s) and in shore
stations; in these jobs they used an ex-
ternal AC power supply. They were
also installed in WWII aircraft where
they were commonly powered by the
equipment that they were used with —
you will find a five pin banana connec-
tor labeled ACCESSORIES on the front
panel of such gear as the ARB receiver.
The Army used the BC-221 both aboard
large aircraft and in portable applica-
tions; in these jobs they were powered
by internal dry batteries. For ground
use at transmitter sites and repair shops
some models were furnished with an
AC supply in the battery compartment.



The LM (left) and BC-221-AL (late model) frequency meters. This BC-221 was
destined for installation in B-24M s/n 44 (the year of manufacture) 50,346 but
judging from its condition, it was never installed. The canvas cover (folded back
for the photo) not only protected the instrument but insulated it against the
extreme cold at high altitudes. The calibration book folds inside the front cover

when the unit is closed.

The built-in AC supplies greatly in-
crease the frequency driftas do the home
brew supplies often built in by hams.

Before the war, very few hams had
any reliable frequency measuring gear.
The opening of the surplus flood gates
in the late 40's changed that, at least for
the ham with a bit of money. Prices then
were around $85 -- a good week's pay at
the time. But many hams bought them,
and for the first time in most shacks it
was possible to measure frequency more
accurately than you could do it with the
receiver. Think about the ham receivers
of the '50's and you'll appreciate what
the '221 and LM did for us.

Prices for these units have been free
to $25 recently. Even the cheapest mod-
ern frequency counter is easier to use
and much more accurate so most hams
who had a unit for shack use are now

disposing of them. However, a vintage
military station really isn't complete
without one and they can sometimes be
handy when you need an accurately
calibrated signal source. All LM's let
you modulate the output signal but only
the later BC-221's have this feature.

Several variations of the BC-221 were
made later to cover higher frequency
ranges (TS-323 is one example); these
units are too unstable for use with most
modern gear.
The FR-149A/USM-159 Frequency
Meter

This is the answer to "What replaced
the BC-221 and LM when they became
obsolete" -- which they did long before
portable frequency counters became
available. This transistorized unit is a
bit larger, but the function and perfor-
mance is far better than any of the equip-

continued next page
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The FR-149A/USM-159 frequency
meter. You view the film strip dial
through the magnifying lens at the
upper left; dial marks are only 200 cps
apart at 3885 kcs. The drawer at top
center holds six size 'D’ cells if you
want to operate on batteries.

ment it replaced. Power is supplied by
your choice of 115 to 230 VAC, 50 to 400
cps or six size ‘D’ cells. Frequency cov-
erage is 125 - 250 kcs, 2.5 - 5 Mces and 65
- 130 Mcs in three directly calibrated
bands; counting harmonics (there's a
book in a drawer at the bottom of the set
so you don't have to figure them out),
coverage is from 125 kes to 1000 Mcs.

There's an internal crystal calibrator
and tone modulation is provided. In
effect this is the ultimate LM or BC-221;
itis the one to get if you actually plan to
use a meter of this type. Since the ser-
vices were smaller by the time these
sets were built and they were only used
for a few years, they aren’t very com-
mon. Prices are usually $35 to $75.
Tube Checkers TV-2 and TV-7

As far as | know, all military tube
testers are 'hardened’ commercial de-
signs. These are probably the most
popular two of a great many types used
by the military.

At 35 pounds and 9" x 17" x 15" the
TV-2 rates the term 'behemoth’; it isn't
quick to use, either, because you have
to set up each voltage separately, using
the built-in roll chart. And the controls

The TV-2 tube checker. This is a TV-
2C; earlier models go back to WWIL.

are many and confusing. However, with
meters for every voltage and current
you can imagine this is a wonderfully
flexible unit, able to test any receiving-
size tube you can figure out how to
hook up to it.

For day-to-day use the TV-7 (not
shown) is a lot more practical. It weighs
only 19 pounds and is a fraction the size
of the TV-2. To test a tube you set nine
rotary switches and a bias potentiom-
eter; it is easy to use once you get the
hang of it. The settings are in a book
that should be in the lid of the set. There
were several editions; get at least the
1962 one if you can because many of the
later tubes don't show up in earlier edi-
tions.

Both the TV-2 and TV-7 are 'dynamic’
testers, that is, they apply an input sig-
nal to the tube and measure its output;
some simpler testers just check cathode
emission, which isn't as reliable. Prices
are $20 to over $100.

Grid Dip Oscillator PRM-10

I suppose truly modern hams use
some kind of a digital thingamabob and
get a more accurate answer in a fraction
of the time we GDO freaks do, but, hey,
are they having fun?

In any case a good GDO can be darn
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The PRM-10 grid dip oscillator. The 955 acorn tube oscillator is in the control

head.

handy when you have to get a tuned
circuiton a particular frequency or need
an emergency signal generator. The
PRM-10 covers 2 to 415 Mcs using seven
plug-in coils. Output can be modulated
for use as a signal generator and the
unit can also be used as an absorption
wavemeter to check for VHF parasitics
or when tuning up a multiplier stage
for the first time. The 110 VAC power
supply is built into the case, with the
meter and oscillator in a separate unit
connected by a cable. Civilian GDOs
are almost all smaller and lighter then
the PRM-10but thisis a rugged, reliable
and accurately calibrated unit that will
give you many, many years of service.
An example of its quality: a potentiom-
eter ganged to the tuning capacitor is
connected through various resistors in
the coils to compensate the meter so
that it remains on scale throughout the
tuning range on each band. You don't
find that in your Heathkit! Prices are
$20 to $100.
The DA-43/U Dummy Load Watt-
meter

Few practices so clearly mark the be-
ginner in vintage set restoration as that
of repeatedly testing a seriously ill trans-

7

mitter on the air -- yet you hear it again
and again. Part of the problem is that
even most 'surplus' dummy loads will
set you back $100 or more. For lower
powered transmitters, however, the
DA /43 is a good bet. This unit was
designed for use with aircraft rigs re-
quiring low resistance antennas; a panel
switch selects load resistances of 4 to 40
ohms. Another switch lets you add a
series capacitor if desired -- again, to
simulate the usual short (capacitive)
aircraft antenna. A meter reads the
power up to 100 watts. If operated con-
tinuously at its higher power levels the
unit should be connected to a 28 VDC
source to run the internal blower.

The DA-43/U Dummy load wattmeter.

continued next page



Ready to change the channel. Channel
alignment indicator ID-292/PRC-6 sit-
ting on the lid of the set of crystals,
CK-6/PRC-6.

Most all ham sets will work into a 40
ohm load. Binding posts (rather than a
coax fitting) are used to connect to the
transmitter so readings may not be ac-
curate on the higher ham bands. The
light weight and ease of use of the DA/
43 make it handy for general shack use
and at $20 to $50 (Fair Radio has them
for $75 in 'unused' condition) there's
not much excuse for testing anything
up to a DX-100 on the air.

Channel Alignment Indicator ID-
292/PRC-6

An example of a special purpose test
set is this unit, used with the PRC-6, our
first post-WW Il handy-talky. To set the
PRC-6 to a new channel you open the
case, plug in the proper crystal, and
connect the cable from the ID-292. Then
you tune the set up according to in-
structions in the manual, reading the
various currents and voltages on the
indicator meter. It is simple to do, al-
though you have to be careful not to
damage any of the delicate parts inside
the PRC-6.

There are many such indicators for
various military radios too simple or
compact to have built-in metering. Some
examples are the BC-611, the VHF ARC-
5 transmitters, the ATB, the SCR-522
and many airborne jammers and ra-

Signal Generator SG-34/GPM-15A.

dars, Perhaps the ultimate unit of this
kind is ID-1189/PR, the channel align-
ment indicator for the PRT-4 and PRR-
9 'helmet portable' transmitter and re-
ceiver of the Vietnam era. This unit not
only provides metering for tune-up but
checks the receiver sensitivity (with a
built-in tunable signal generator) and
battery condition as well,

Because they were never popularand
many were used for parts, alignment
indicators are hard to find today, which
is a problem if you want to change the
channel on your PRC-6 or other vintage
military set.

SG-34/GPM-15

Remember LORAN? Pairs of stations
operating on frequencies in the 160
meter band (and 100 kes) transmitted
synchronized pulses; by comparing the
time of arrival of the pulses from the
two stations of a pair you could locate
yourself on a curved line (a hyperbola,
to be mathematical about it) and with
more than one station pair you could
get a'fix'. Accuracy was perhaps a mile
or so in the daylight hours but much
worse at night when skywave recep-
tion fouled up the timing of the pulses.
Of course there were all those manned
stations to maintain and not all parts of
the world were well covered. When 1
was in the Navy in the 1960's we used
LORAN for fixes when clouds pre-
vented using the stars and we were out
of radar range of land.



Test-Tool Set USM-3A with the TV-4
tube testerset up foruse. When packed,
the test setting book hinges back over
the meter face and the TC-4 drops down
into the case. The tube sockets are on
the far side of the TV-4. The covered
plastic tray in the lid should be filled
with tools.

The satellite-based Global Position-
ing System requires only a central
manned station and because it uses line-
of-sight signals and modern digital tech-
nology itis much more accurate. Though
LORAN C (100 kcs) is still in service,
the 160 meter stations have been silent
for at least a couple of years; I don't
recall exactly. The GPM-15A is a signal
generator that was used to align and
test LORAN receivers. You might think
the only ham use would be for the true
nostalgia freak who wants 160 meters
to sound as it did in the old days, with
loud buzzing at 1850 and 1950 kcs. How-
ever, the GPM-15A is a gold mine of
parts for the vintage homebrewer: a
meter, switches, crystals and sockets
(including a 100 kcs crystal), nine min-

iature tubes and sockets, terminal strips,
small airvariable caps,a 110 VAC power
transformer and so on. You could build
half of a small transceiver using the
parts in this thing. . . in fact, that's what
I'm doing, in between working on this
article!

Test-Tool Set USM-3A

Okay, what are all the tools and in-
strumentsa 1950 radio repairman would
need on a service call? Certainly a full
set of small hand tools -- screwdrivers,
pliers, alignment tools, socket and hex
wrenches, a flashlight, a soldering iron
and so on. Then he'd wantasignal tracer,
a voltmeter and a continuity checker.
Better throw in a tube tester/capacitor
checker and while we're about it, resis-
tor and capacitor substitution boxes.

Maybe you are thinking "and an as-
sistant or two, to carry all that gear"?
Not if our repairman has a USM-3A.
Everything listed - and a few other - is
in there, in the most tightly packed (22
pound) 7" x 10" x 10" case you can imag-
ine. A lotof the stuffis downright clever:
ID-265/U, for example, is a probe the
size of a fat cigar containing a meter
reading 0-440 volts AC or DC with a
separate needle to indicate 'tip +', 'tip-' or
AC. Signal Tracer TS-673/U is an audio
amplifier with an output meter and jacks
for a scope or VTVM and headphones;
this unit is only 5-1/2" x 3" x 3-1/2".
You don't have to carry headphones,
‘cause the USM-3 contains a phone and
a coiled up headband that stow in less
space than a pack of cigarettes. The TV-
4 emission-type tube tester is tiny and
easier to use than either of the common
larger sets.

The set was made by Radio Frequency
Laboratories, Inc. of Boonton, NJ; like
the Aircraft Radio Corp. '‘command sets',
which were also made in Boonton, many
parts hook together with midget ba-
nana pin connectors.

The better of my two USM/3As was
missing most of the hand tools, the
manuals and the test settings book for

continued on page 33



An HRO Story

Part 2

Jim Hanlon, WSKGI
P.O. Box 581
Sandia Park, NM 87047

The HRO was originally accepted
principally as an amateur receiver. Com-
mercial purchasers were likely to draw
up their own specifications for a special
receiver when a tough radio job had to
be done. In the September 1941 Q5T ad,
shortly before we were thrust into the
War, W.A. Ready wrote the following:
= . But gradually the HROQ won the
confidence of men who have to have the
right answer, not just in this country,
but throughout the world.”

“We wish we knew and could tell you
where all the HRO's have gone, Maybe
some day we will be able to, but by then
it will no longer be news. We can tell
you where a few ol them went, for what
has been published cannot be a secret.
Recently GSNI sent us a copy of the
British magazine "Picture Post.” Mlus-
trating an article entitled "lnside the
Admiralty” wasa half-page picture with
the caption: "The Wireless Room: Where
the Navy's Voice is Heard., From this
room the Admiralty controls the Fleet's
movements throughout the world. To
this room comes the SO5 of a torpedoed
vessel, the call of a commander for in-
structions.” In this picture, before the
tense operators, stand a row of HRO's.
You may have seen the picture, for it
also appeared in the Saturday Evening
Post for July 12

“We think that picture shows the hot-
test spot in radio in the world today.”
The HRO Junior

You may not know that the HRO has
a little brother. In 1936, National
brought out the "HRO Junior.” It was
the same receiver as the original HRO,

or "HRO Senior” as it was sometimes
called after that, except that it had no 5-
meter, the crystal filter was replaced by
a standard IF transformer, and the coil
sets had no bandspread ranges, only
general coverage. The cost of the Junior
was reduced 1o only $99.99,

The HRO Junior was not particularly
altractive o many amaleur customers.
For aboult the same price or less, one
could buy a Hallicrafters SX-11 /5X-15/
SX-18/5X-25 with one EF (two in the
SX-25) and the other features removed
from the HRO. Granted, these receivers
did not offer the superior mechanical
construction of the HRO, but at this
price level other features were prob-
ably more important. | have seen only
one, genuine HRO Junior, and that was
around 1980 in an exhibit of a vintage
ham station in the Smithsonian Institu-
tion in Washington. Perhaps one of the
guys who lives in the area can tell us
whether it is still there.

The Navy, however, liked the HRO
lunior. It became the prototype for their
RAS, RAW, RB] and RCE receivers
which were heavily used during WWILL
The "HRO 1-10"

You will occasionally hear someone
talk about or see an ad for an "HRO 1-
10." Don't be fooled, there is no such
thing. The "National 1-10" and the 1-
10A are superregenerative receivers that
cover 1 to 10 meters. They do use the
micrometer dial originally developed
for the HRO which is perhaps where
their misnomer has come from. But they
are definitely not members of the HRO
family.

Rugged Construction

Superior mechanical design and con-
struction has been responsible for many
HRO's surviving for halfl a century or
more and enduring completely impos-
sible environments. As Jim Millen ex-
plained in one of their full page QST
ads for April of 1937, National (like
Hammarlund) had a factory, not justan
assembly operation. They made many



From National's (50th) Anniversary Photo Album, 1964. This is Jim Millen's personal
HRO. This picture also shows up in a number of QST ads for the HRO. You can
identify it from the wider angle shots of Millen's shack in QST for December, 1936.
This receiver was in the AWA's warehouse annex when I visited there in August, 1988.

of the components for the HRO, tuning
condensers, IF transformers, ceramic
and Bakelite moulded parts, punched
and drawn metal parts, the epicyclic
dial and condenser worm drive, even
the knobs for the panel controls; and
they made them to suit the needs of
rugged communications receivers.
That's why most prewar National re-
ceivers are even now mechanically
sound, whereas comparable receivers
made by Hallicrafters, RME and
Howard, who were assembling their
units from parts built for the broadcast
receiver industry, are for the most part
pretty wobbly and squirrely at this
point.

There are several stories I can tell
about how that mechanical ruggedness
paid off for the HRO. The first comes
from an ad on the inside back cover of

11

QST for August, 1942, It shows a rack
mount HRO somewhat the worse for
wear, having just been returned to Na-
tional for refurbishment after being
caughtina fire. The front panel is sooty,
the knobs are a bit melted, the coil charts
are partly burned and the S-meter glass
is blackened and might even have some
waterinside. The ad, titled HELL - AND
HIGH WATER, reads as follows.

"The HRO Receiver shown above was
one of four in a building severely dam-
aged by fire. The heat was so intense
that it blistered paint and distorted
Bakelite parts on all fourreceivers. With-
out any repairs, two of the four receiv-
ers tested normal in all respects except
for some noise when tuning. This defect
was eliminated by wiping soot from the
rotor contacts. The remaining two
HRO's required only minor resistor re-

continued next page



An HRO Story lrom previous page
placements, after which they likewise
showed superb performance.

“Two HROYs being loaded on a ship
were dropped into the salt water of the
harbor when a loading sling broke. They
were recovered and returned to us. One,
without any repair or adjustment,
showed performance that approached
normal, except on one coil range which
had an open circuit. The second receiver
gave satislactory performance on one
coil range, after that coil had been baked
in an oven. In spite of the delays in
shipment to us, salt water still dripped
form the coils when the equipment was
received at our plant.

“Incidentally, we do not recommend
this type of treatment.”

And then there was a letter from a
soldier, probably British, that showed
up in the National full page QST ad for
April of 17 Some of the material was
blacked out by a censor, but the story is
still quite clear, It reads as follows (punc-
tuation, spelling and all).

"Dear Sirs,

"This is a letter that Thave often prom-
ised to mysell that | would write, if 1
were fortunate enough to come oot of
the War "in one peace,”

"The story beging in 1939, those re-
maote days just before the storm clouds
broke over Europe, A young “ham” af-
ter saving "pennies” after what seemed
an eternily has managed to realize one
of his pipe-dreams, he has become the
proud owner of a HRO. This was no
hasty decision lightly made, but the
result of years of poring over copies of
“QsT"

"Unfortunately the joy of using this
receiver for "ham”™ work (after years of
Det and one LF. (that's a regenerative
detector and one "low frequency” audio
stage in case you don’l recognize the
lingo), and home-made supers) was
short-lived. The ban on transmitting was
imposed for my country was at war
with Germany.

“All through that winter and spring

of "phony” war, the HRO was used to
get news bulleting from all parts of the
world. With the summer it was being
used for a grimmer purpose and was
bringing in the signals from Nazi tanks
and planes as they over-ran one coun-
try after another.

"It was at this time that the owner
poined the XXXXX and made the deci-
ston to take the HRO with him, perhaps
itwould provide entertainment for him-
self and his comrades. It did, and more
-it was used also for more serious work,
for at that time we were woefully short
of precision equipment. For the next
year the set was used practically 24
hours a day and 7 days a week on its
work official and unofficial. The mes-
sages that it handled would provide
material for a book that would stand
comparison with any work of fiction.

“The next move was o an ocean lin-
ear once a link between our countries,
now running blacked-out and full of
troops. Itwas during this voyage around
the Cape to the Middle East that the
HRO enjoyed its only rest of the War
years, its idleness was enforced as a
securily measure,

"Fortwo years the HRO spent most of
its time in the back of a 3-ton lorry (from
whose tailboard it fell to the ground
more than a few times), along with
petrol ting, ammunition boxes, heavy
implements, ete. The climate varied
from the Western Desert in blazing mid-
summer, through the rainy scasons of
Tunisia, to the snow and ice of the ltal-
ian Appenines in midwinter. This was
followed by service in Normandy, Bel-
grum, Holland and finally into Germany
itself. It was operated in dug-in tents,
luxury hotels, and wrecks of bombed
villages. The anecdotes of this period
are far too numerous to relate, but it
might be worthy of mention that in the
Ardenncs it enjoyed the treat of a new
set of & volt valves and a vibrator unit
{perhaps it would be unfair to add that
an American Sgts. taste for tea devel-



ment to National - the receiver on the right is an identical copy of the HRO manufac-
tured by the Germans for theirmilitary communications." Note the similarity between
the German coil set calibration chart and the HRO-7 calibration chart.

oped in England prior to "D" day and
unsatisfied by American Army rations
was not unconnected with this deal).

"Now the HRO and owner have been
demobilized are back at the really serious
business of "ham" radio which was inter-
rupted by those long years of War. The
HRO hasbeen overhauled and re-aligned
(though it does not seem appreciably bet-
ter), the dents have been beaten out of the
cabinet, foreign bodies have been re-
moved from its interior (the locust legs
that recall Benghasi, the dust of Sicily, the
black mud of the Low Countries). It has
had a coat of enamel and looks and works
like new. During all those years it never
gaveany trouble, notajointcame unstuck
despite the terrific hammering it had at
times in military transport, from concus-
sion of explosives, etc. The owner had
many opportunities, especially during the
later phases of the war of trying other
communications receivers of all brands,
but never found better.
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"It would be appropriate at this point
to suggest some improvement or modi-
fication born of hard experience, but it
has not been honestly possible to do so.
There is however one little gadget which
has proved its worth over and over
again in which you may be interested.
On the back chassis was mounted an
ordinary valve socket and connected to
the heater and anode supplies. Into this
outlet have been plugged a whole host
of units at one time or another, espe-
cially when operating in the field from
a vibrator supply. Some of them come
to mind at once, a 100/1,000 kcs crystal
oscillator, an acorn VHF adaptor, a sig-
nal-generator,a V.T. voltmeter, etc., etc.
But you can no doubt imagine to your-
self the uses that a Communications
Section in the wilds can find for 6.3 v
and a couple of hundreds volts of D.C.

"This is the end of the story, but not
the end of the HRO which is going to
put in many more years of hard work. It

continued next page



An HRO Story from previous page

has not been written to flatter you, or
with any idea of payment but rather to
express in some small manner the grati-
tude of the owner for all the services
that the HRO gave to himseli and to his
country

1 remain,

Yours Sincerely,

XXXXXAXXXX

XXX XAXXX

"SI you should want to publish
any of this at any time please do, bul
don't add my name and address as Lam
still employed in XXXXXXX and they
don't welcome publicity.”

As a further testimony to the rugged-
ness of the HRO, I'll tell you a personal
story. It was some time in the winter of
1956. | was a freshman Air Force ROTC
Cadet at Ohio State, | had just com-
pleted an hour of outdoor dnll in
bone-chilling downpour, and my "bus
driver's” raincoat was soaked com-
pletely through, Thad stopped offat the
WHLT radio shack on my way back to
the fraternity house o wring the water
out of my coat and store up a little
warmth for the long hike ahead of me
The senior ops were busy on ten meters,
running sideband with LTs new Cen-
tral Electronics 20A. Their receiver was
a brand new HQ-140. They didn’t par-
ticularly appreciate my dripping on
them, so they suggested that 1 QSY 1o
the back room

The back room was a small work-
shop, well stacked with the “junk” nec-
essary to maintain WBLT's BC-610 and
ather assorted items, Pecking oul from
one pile | saw it, an old HRO. Digging
down a ways, | unearthed first the re-
ceiver and then in turn some coils, a
doghouse power supply and a speaker.
The receiver was somewhat the worse
for wear lts S-meter was missing and
two wires were hanging from the hole

I carried 1t out to the operating room
toshow the other guys what | had found
They assured me that it was just a piece
of junk that had once been the WELT

station receiver a long lime ago. "Let’s
see if it will still work,” | insisted, and 1
set it down beside the HO-140. | hooked
together the receiver, supply and
speaker and ran a clip lead over o the
HQ140's antenna terminal. A dignified
moment after | threw the power switch,
some encouraging noise began to
emerge from the speaker. Audio gain
up, RF gain down, AVC off, CWO on,
tune to the HO-140' frequency and
wonder of wonders, there was the guy
they were working on sideband! The
senior ops began to be more than a little
impressed.

“Let's try one more thing,” | suggested.
I picked up the HRO about three inches
off the table . . . and dropped it! They
never did find the guy they were work-
ing on the HO-140, but he didn’t even
wobble on the HRO. They finished the
Q50 using the HRO.

Hints and Kinks

I am aware ol several articles sug-
gesting “improvements” o the HREO
such as substitubing more modern,
lower filament power tubes and adding
a noise limiter, but | suspect that most
owners of HRO's these days are not
particularly interested in “butchering”™
an antique. Still, there are a few things
that I know about or that 've done to
my own HRO's that you might at least
be interested in
Using coils across the senes.

The receivers from the original HRO
in 1934 1o the HRO-5A1 after the war
used compatible coil sets, The carly ones
have paper calibration charts covered
with a clear plastic, while the wartime
and later ones switched to charts en-
graved on a metal cover plate. All of
these coils have a handle at each end to
aid insertion and withdrawal. The ones
I have seen all have brown, Bakehite (or
perhaps National's R-39, mica-filled
Bakelite) conl support blocks.

With the HRO-7 in 1947, National
made several coil set changes. They re-
placed the handles on the sets with four



studs located where the handles had
been. These studs mated with two
“crowbars” on the main receiver that
helped both to seat the coils as they
were being plugged inand to slide them
out when they were being changed. The
coil support blocks were changed to a
white ceramic material, probably less
lossy at higher frequencies. And the
calibration changed from the two, side-
by-side graphs used on the earlier
HRO's to a horizontal ruler, calibrated
with the dial reading on a center scale
and with the bandspread and general
coverage frequency readings on top and
bottom scales. This scale is easier to
read and more accurate than the earlier
ones. As | mentioned earlier, it may
have been borrowed from the unautho-
rized German wartime copy.

When the HRO-50 came out in De-
cember 1949, National finally intro-
duced a calibrated, slide-rule THAL! So
coil sets for the 50, 50T and 60 models
no longer had calibration charts. The
50 coil sets have white filled engraved
letters and their frequency coverage
range (A is 14 10 30 Me, Bis 7 to 14.4 Mc,
Cis3.5to 7.3 Mc, D is 1.7 to 4 Mc, etc).
My recollection is that the HRO-50T1
and the HRO-60 coils have riveted-on
metal plates with the same informa-
tiom. Bul Raymond Moore's picture of
the HRO-50T1 in Communications Re-
cetvers still shows the engraved letters
on the coil set. Another change in the
HRO-50 coils was the introduction of a
small butterfly switch on the top of
each coil block for changing between
bandspread and general coverage to
replace the earlier method of moving a
screw between two holes. I've never
lost one of those screws, but I'll bet
more than a few of the fellows did.

An important change that came in
with the HRO-50 was a decrease in the
height of the contacts on the coil sup-
port block. Users were cautioned that if
they wanted te plug coil scts from car-
lier HRU's inte an HRO-50, they should

first disassemble the coils and inserl a
washer between the coil support block
and its aluminum shicld can so as_to

lewer the contacts, Not doing this would
the mating contacts in the receiver body,
I have used a so-modified AC, fifteen
meter coil set from an HRO-7 with my
HRO-50 for forty plus years with per-
fect results.

If you want lo use a coil set with
handles from the HRO-5 and carlier
receivers in an HRO-7, 50 or ‘60, just
cut the front part of the handles off and
finush the remaining stumps to the same
height as the studs on the newer coil
sets. With this and moving the coil sup-
port blocks down, they will fit and work
well

The HRO-60 went to double conver-
sion above B) meters, so only the lower
frequency, single conversion coil sets,
DL E. F, G, H, | and ] which cover from
50 ke to 4 Me are immediately compat-
ible with the earlier receivers

You may run across some of the older
vintage HRO coil sets with a "]” preced-
ing the other coil letter designation. |
bought several "JC” coil sets from Fair
Radio Sales once upon a time and
stashed them away for future projects,
These are HRO Junior type coils, per-
haps that's where the "]” comes from,
that offer only a general coverage range.
They do not have the normal ham-band
bandspread at the top of the range. They
were made for the Military HRO's dur-
ing the war. They are line for use as 15,
and also a good vehicle for modifica-
tion to other purposes, even though
they do not have the full set of trimmer
capacitors found in the bandspread
model coils.

At the same Albuquerque Swapfest
where Dave Mallery beat me 1o that
rack-mount, L-senes HRO, and indeed
from the same vendor, | picked up two
coil sets from an RAS-5. They look like
HRO Junior coil sets, except that they
have Numbers instead of Letters to in-

continued on page M



Domenic Correggio Jr, WATAYY, at his vintage operating position.

Dear ER,

I am fifteen years old and have a father who is a radio fanatic. He has been
subscribing to Electric Radio magazine for years now and he likes it very much. My
dad does a lot for me and I would like to get his picture in Electric Radio for him to
keep as a reminder of his favorite hobby. My father first obtained his novice class
license at age seventeen, while still in high school. He has upgraded in his thirty
years of radio to an extra class license and is currently working on his commercial
certification. In my opinion, amateur radio is his life, other than working and
devoting his time to our family. l also possess a tech plus license, | earned my novice
at age eleven. My father always introduces people to the world of ham radio,
including myself. I think he is very deserving of the joy of seeing his own picture
with his radio equipment in his favorite magazine. This would really make him
happy. Please consider entering the enclosed picture to a soon edition of Electric
Radio magazine. My father's name is Mr. Domenic Correggio Jr, WAIAYY, of
Saugus, MA. | greatly appreciate your time and understanding,.

Thanks.
73,
Dom Correggio 111, KATWLF
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Marty Drift, WB2FOU, with a KW-1 (serial number unknown) that he found in Dallas.
It came from the estate of Art Collins.

i 1
et l”

Dave Parker, WB9WHG, gave atalk on collecting and operating military surplus radio
at a recent dinner meeting of the Rock River Radio Club in Beaver Dam, Wisconsin.
WIBCV photo.
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A Real "Glows in the Dark" Project
==lls o — ==
by Cliff Kurtz, N6ZU

6727 N. Pershing Ave.

Stockton, CA 95207

For several years my XYL, N6NYB,
had been "bugging"” me to build a table
lamp using a large transmitting tube as
the center piece. I kept putting the
project off because | had not yet found
just the "right" tube. While bidding on
various boxes of old tubes at a recent
estate sale/auction I spotted what I felt
was the tube worthy of consideration
for the project. The bidding began but
was not very lively and the prize was
mine for $6.00.

The tube is a Western Electric 251A
and also carries a four digit number of
5427. A lengthy search through various
tube manuals did not shed any light
(pun intended) on the subject. I remem-
bered a WE tube manual | had gotten
from a now deceased ham buddy. I
found the tube listed therein with these
specs:

Triode, Air cooled, Fil 10V @ 16 A.
Plate V. 3KV, Plate Current .6A, Plate
Dis. 1IKW, Amp. Factor 10, 30 MHz Max
F., 400 Watts out typical.

The tube stands 21-11/16" high and is
6-1/8" in diameter.

After determining that the filament
was still intact | looked for a trans-
former to "make it glow". The best thing
I could find was a surplus unit that put
out 7 volts at 18 amps. | decided to use
it since the filament would probably
last indefinetely at that voltage.

Not having a socket I decided to build
the base using solid oak, and drilling
the top piece to accept the two 1/4" pins
in a snug fit. After forcing the pins
through the top piece I soldered two No
14 wires 6" long to the pins at their tips.
These were later connected to the trans-
former secondary. A fuse and a SPST
switch are connected in series with the
primary to control the light. To support

the tube and to keep it from wobbling in
the base, I extended the sides of the base
so it would engage a couple of large
pins that form a part of the tubes outer
structure. L had finally done it, and now
the bugging has stopped!! A coat of
clear varnish protects the wood, and
enhances its beauty. 1 did not add a
shade as it would have detracted from
its beauty.

The lamp has drawn many favorable
comments from visitors to the shack. It
casts a very warm glow over the entire
room, and somehow lets you feel you
are not alone in the shack! ER
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- VINTAGE NETS

Westcoast AM Net: Mevts informally, nightly on 3870 at 930 I'T. Wednesday at 900 'M T'T
they have their formal AM net which includes a swap session. Nel control rotates
California Early Bird Net: Wednesday nights at 8 PM T on 3835

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

Eastern AM Swap Net: Thursday evenings on 3885 at 730 ET. This net is for the exchange of
AM related equipment only.

MNorthwest AM Nel: Kecently started by Pat, KTYIR, this net s on 3875, Momdays and Fridays
al 330 I'T. This same group meets on 6 meters (50.4) Sundays and Wednesdays at 800 PT andd
on 2 meters (144 4) Toesdays and Thursdays ar 800 PT

Twenty Meter AM Neb: This net an 14286 has been in conhinuous operation or al least the
Last 20 years. It starts at 5:00 PM FT, 7 days a week and usually goes for about 2 howrs. MNet
control is Les, Kald(

Arizona AM Net: Merts Sundays at 3 FM MT on 3860 On & meters (50 4) this group meets
at B P'M MT Saturdays.

Colorade Moming Net: An informal group of AM ers get together on 3875 Monday, Wednes-
day and Friday momings at 7AM MT.

DX-60 Net: This net meets on 7290 at 2 PM ET, Sundays. Net control is Jim, NELUY. Ths net
is all about entry-level AM rigs like the Heath DX-60

Military Net: I isn’l necessary to check in with military gear bul that is whal this net is all
about. Net control is usually Walt, KMEV, bul sometimes it rolales 1o other ops. It starts a1 5
AM ET Saturday momings on 3885

Military Radio Collectors Net: Meets Sundays at 4 PTon 3905 Net control is Tom, WASOPE
It is not necessary 1o check in with military gear.

Grey Hair Net: The oldest {or one of the oldest) 160-meter AM pets, I meets on Tuesday
nights on 1945 at B PM in the winter and 9 PM ET in the summer,

Vintage CW Nel: For CW ops who enjoy using vintage equipment. This is not a traffic net;
up-n-_d 5 ol hnl.lurlnnt The net meets an 14062, Saturdays at 3 M 1°T. Net control is Tracy,
WHHTMY .

Vintage 558 Net: Net control is Chuck, NSSWOL The groop meets on 14,293 at 1 I'™M CT,
Sunday altermeons,

Collins Users Met: The oldest of the "users nets” [0meets on 00263 Sunday alternoons ot 2 '
CT. The net control pevolves, This group also gets together for an informal ragehew on 3805
Tuesday evenings at 7 I'M CT

Drake Users Nel: Another relatively new net. This group gets together on 3865 Saturday
nights at H 'M ET. Net controls are Criss, KBRLEZX; Don, WZB0); Rob, KEJEE and Huey,
KD3UL

Heath Users Net: A new net started by Marty, WBZFOU /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 14.250 Sunday afternoons at 4 PM CT. The net control
is usually Dwan, WASAZK

Neostalgia/Hi-Fi Net: Meets on Fridays at 7 PM PT on 1930, This net has been meeting since
1978,

KI1JCL &-Meter AM Repeater: Located in Connecticut il operates on 50.4 in and 505 out.
JA AM Net: 14190 at 0100 UTC, Saturdays and Sundays. Stan Tajima, JA1DNG is net control.
NEBFM Net: 3885 at 1030 T, Thursdays. Net control is Dennis Petrich, KEYEOO,

Fort Wayne Arca &-Meter AM Net: Meets nightly at 7 PM ET on 50 58 MHz. This net has been
meeting since the lale "S's. Most members are using vintage or homebrew gear

Westcoast Broadcast Equipment Net: Toesdays on 1959 at 9 P'M I'T. Anybody is imvited to
join the group, but the emphasis will be on broadcast equipment. Moderator is Mike,
WETHW.

19



A Homebrew CW Trans:ﬁit_ter—-ﬂrea_dbna‘rd Style ]I

by Donald F. Meadows, N6DM
1683 Daphne Lane
Yuba City, CA 95993

I homwebrewed this transmitter in or-
der to find out if 50-year-old 1625 tubes
on an unshiclded wooden breadboard
can produce a state-of-the-art CW sig-
nal that doesn't interfere with the home
TV set on an outdoor antenna. Bread-
board construction was chosen for sev-
eral reasons. The breadboard material
costs very little and is easy to work
with. Breadboards were standard in the
earliest days of radio. Use of the bread-
board probably peaked during the thir-
ties, the decade which gave us the 807
tube, a time when a metal chassis, rela-
tively speaking, was costly. Today, a
metal chassis base has again become a
rather costly item. Drilling holes in a
metal chassis and panel for sockets,
switches, controls and melers was -
and still is - a tedious job without power
toals. The main motive, though, for
choosing breadboard construction was
nostalgic — an attempt to relive a bit of
carly radio technology. | discovered that
such technology is still usable.

I'd guess that hundreds of unused
1625 tubes in original cartons are still
resting in junkboxes around the coun-
try. The 1625 was perhaps one of the all-
time greal surplus tube bargaing, some-
times being sold for as little as a dime
cach. Old timers will remember their
two-in-parallel use in the output stage
of the surplus Command Set transmut-
ters. Only one commercial design using
them comes 1o mind: Heathkit used a
pair of 16255 as modulators in the DX-
100. Except for its 12-volt filament, the
1625 is electrically identical to the 807
The only physical difference between
them lies in the basing arrangement.
The 807 base uses the standard 5-pin
configuration. The 1625, on the other

hand, requires a rather uncommon 7-
pin socket. It scems that the 1625 socket
is much rarer these days than the tubes
themselves. In the following discussion,
all references 1o the 807 apply equally
tir the 1625,

In its heyday the 807 was famous for
its instability as an RF amplifier. Before
the advent of the dip oscillator for ex-
ploring stray RF-circuil resonances,
hams were never quite sure whether
the tube’s unintended oscillations were
near the operating frequency or insome
VHF parasitic mode, or perhaps both.
Vintage circuit diagrams often show it
without neutralization. Photos in old
handbooks, in editions immediately
preceding and following World War 11,
usually show it mounted ina metal cup.
Somelimes one sees it in a recessed
mount with its plate lying close to chas-
sis level Such mountings tended to sta-
bilize the tube, it was found. Why was
this 507 These mountings tended to aug-
ment shielding between the grid and
plate circuits, We now know that these
mountings also increased the stray ca-
pacity between plate and ground, caus-
ing the VHF plate-circuit resonance to
occur at a frequency below the stray
VHF grid-circuit resonance, thus de-
feating the tuned-grid tuned-plate VHF
parasitic oscillation mode. A tuned-grid
tuned-plate oscillator must have s
plate circuit tuned to a slightly higher
frequency than the grid circuit in order
to oscillate. One later bearned via the
dip oscillator that one could lower the
VHF plate-circuit resonance through a
simple parasitic choke in the plate lead,
which stabilizes the tube equally well.
It one uses effective RF by passing of the
screen and cathode to ground, together



with shielding between the grid and
plate circuits, the 807 or 1625 tube on a
breadboard, without neutralization,
should be completely stable when op-
erated on 160, 80 or 40 meters.

These tubes, driven by a 6AG7 crystal
oscillator stage, on an unshielded bread-
board can put out a clean 60-watt (750
volts at 120 mA input) CW signal on
160, 80 and 40 meters without TVI. Don't
try this construction technique on the
higher-frequency bands. The result will
be ferocious TVIand almost certain self-
oscillation, as the tube is not neutral-
ized. The 1625 amplifier is coupled to
the antenna through a conventional pi-
network output circuit. The tube oper-
ates in class AB/2 with fixed-battery
bias. Class AB/2 is a linear-amplifier
mode where the tube draws grid cur-
rent. A well-regulated grid bias supply
is therefore required for minimum dis-
tortion. It turns out that four common
9-volt batteries in series at 36 volts pro-
vide near optimum fixed bias for the
807/1625 in class AB/2 if the screen

o E

Front panel of the 6AG7/1625 breadboard transmitter.
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sees a fixed voltage of around 300. A
single tube with 750 plate volts and
loaded to 120 mA rated plate current in
this mode draws approximately 3.5 mA
of grid current, key-down. These 9-volt
batteries should be the cheap, standard
items, not the alkaline type. The voltage
of alkaline batteries in this bias applica-
tion tends to decline with use. This is an
observation without explanation. The
charging effect of grid-current flow, on
the other hand, will tend to maintain or
slightly increase the voltage of the
cheaper, non-alkaline dry batteries. For
this homebrew project, use of fixed-
battery bias, a principle though per-
haps archaic, is perfectly congruent with
the project's nostalgic motif. Battery bias
proved to be mechanically simple, de-
pendable, and cost effective. Let me
quote, regarding this bias principle,
from the 1962 ARRL Handbook, page
155: "The life of batteries in bias service
will be approximately the same as
though they were subject to a drain
equal to the grid current, despite the

continued next page



Rear view of the transmitter with plug-in coils.

fact that the grid-current flow is in such
a direction as to charge the battery,
rather than to discharge it.”" With minus
36 volts of fixed bias, the 1625 amplifier
with about 300 fixed screen volts and
750 plate volts draws about 15 mA of
plate current key-up. My breadboard
transmitter is powered by a Heathkit
HP-23 power supply. I made no attempt
to filter the power leads for harmonics.

Traditional practice withsimple two-
stage transmitters such as this was to
key the cathodes of the oscillator and
amplifier stages in parallel and to oper-
ate the final stage in Class C. This per-
mitted full break-in operation, did not
require a clamp tube or special biasing
for the amplifier, and masked any ten-

dency of the amplifier to self-oscillate
in the absence of drive. Class C opera-
tion of the amplifier also allowed for
the option of amplitude modulation. A
trade-off was often difficult in design-
ing an effective key-click filter, as the
key had to break simultaneously the
sum of oscillator and amplifier plate,
screen and grid currents. Also, com-
pounding the problem, a class-C ampli-
fier stage would sometimes, through its
non-linear amplification of the driver's
waveform, make its own contribution
to key clicks along with increased har-
monic generation.

Class AB/2 operation of the B07 /1625
with fixed bias provides certain advan-
tages for an unshielded breadboard CW
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transmitter in today’s electronic envi-
ronment. The unkeyed amplifier, oper-
ating in a linear mode, does not distort
the driver's waveform and thus simpli-
fies key-click reduction. Since only the
6AG7 oscillator stage is keyed, the key
needs only to break the oscillator cath-
ode current. With a 6AG7 this amounts
to about 40 mA at most. Also, class AB/2
operation, as opposed to class C, tends
to reduce the tube's harmonic genera-
tion. Fixed-bias operation permits strap-
ping the amplifier's cathode directly to
ground. This enhances the
unneutralized 1625's stability. Hand-
books show that the 807 /1625 tube with
300 volts on the screen, actually puts
out slightly more power in class AB/2
than in class C with the same plate
voltage.

If used with a correctly designed PI-
network final tank circuit (consult hand-
books for information) a breadboard
transmitter similar to this one will prob-
ably be clean in the TV channels. The
Pl-network provides 35 dB attenuation
of the second harmonic. Class AB/2
operation of the final stage reduces sec-
ond-harmonic generation by another 6
dB. My unshielded breadboard 6AG7/
1625 rig on 160, 80 and 40 meter CW
doesn't bother our TV set and VCR 30
feet away (not on cable), which are pro-
tected from fundamental overload

through hi-pass filtering in the antenna
leads and by a ferrite choke in the power
cords. Our outdoor TV receiving an-
tenna is 90 miles away from the TV
transmitting antenna.

The first version of this breadboard
transmitter keyed both cathodes in par-
allel, operated the 1625 in class C, and
used a series-fed plate tank circuit link
coupled to the antenna, just like the
configuration of yesteryear. Series feed
does not require a plate choke and block-
ing capacitor to couple the tube's plate
to its tank circuit. However, the tank
circuitis always hot with DC plate volt-
age. Series-tuning the link provided
adequate control of loading into a 50-
ohm resistive load. The rig worked well,
but it required very fine tuning of the
6AG7 and 1625 tank circuits to avoid
being seen on TV, especially when op-
erating on 40 meters. This unwelcome
discovery meant a return to the draw-
ing board. Use of a PI-network output
circuit plus class AB/2 operation of the
1625 with fixed bias solved the prob-
lem. Restructuring the final plate cir-
cuit to a Pl-network configuration re-
quired only two extra parts: the plate
choke feeding the 1625 and a blocking
capacitor. The variable capacitor origi-
nally series-tuning the link proved ad-
equate to function in the output leg of
the Pl-network along with some fixed

continued on page 37



WRL's First Transmitter

by Jim Musgrove, KSBZH
400B Swanee Dr.
Austin, TX 78752

The WRL-70, introduced in the late
thirties, was the first transmitter manu-
factured by Wholesale Radio Laborato-
ries, later known as World Radio Labo-
ratories. It was the catalyst that started
the WRL product line.

Leo Meyerson, with the aid of hand-
books and QST magazines, did the en-
gineering for the low-powered trans-
mitter. The design was completed in
1938.

The RF section contained a crystal
controlled metal 6L6 oscillator driving
a pair of 6L6G's to 70 watts input. A
type 83 was used for the rectifier in the
power supply.

After completing the design, Leo
made a trip to Chicago and struck a deal
with General Transformer to obtain
surplus plate transformers and filter
chokes. Purchasing the smaller compo-
nents at good prices was another task
that was well within his capabilities.

These low-powered CW transmitters
were sold from late 1938 through 1941
for $35. They were built on a 8-1/2" x
15" x 3" chassis which included a power
supply and a junior rack panel with
dimensions of 10-1/2" x 16-1/2". Two
Readrite meters were mounted on the
upper portion of the panel. For another
$4.50, Simpson meters would be substi-
tuted.

A push-pull plate modulator, desig-
nated the WRL-70 Speech Amplifier
Modulator, also using 6L6G's, was de-
signed to match the WRL-70. A 65])7
and 6N7 were used in the speech ampli-
fier. This unit used a chassis that
maltched the size of the WRL-70 RF Sec-
tion. It included a shorter panel with a
height of 8-3/4".

The audio unit was also marketed to
be used as a modulator for other trans-
mitters with power levels up to 80 watts.
This kit was sold, complete with tubes,
for $25. Like the WRL-70, it was first
nationally advertised in QST's Ham-
Ad's in the April, 1940 issue. The WRL-

continued on page 36
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LETTERS

Dear ER:

Thave found a nearly-bulletproof way
todefend the use of AM without sound-
ing defensive.

Our challengers typically take the fa-
miliar line of “spectrum cos servation.”
Yet the only activity that can pass a test
of not wastefully consuming spectrum
is that of emergency and essential com-
munications

Everything else in our hobby is on
equal footing: It's all chit-chat, regard-
less of mode or activity.

Consequently, our strongest argu-
ment equates the use of AM with any
other type of hobby communications
taking up spectrum. However, it's im-
portant to show that equality without
putting down other interests and ac-
tivities

When a critic comes along, consider a
review of the strong level of coopera-
tion seen among groups in the greater
Amateur community, without a spe-
cific reverence to AM enthusiasts, No-
tice how hams make way for Field Day
as it consumes much of the band, and
how maost hams tolerate the spectirum
taken up by DX-ers as they stagper-
tune in a pileup.

After establishing and illustrating
how hams put aside their own interests
from time to time, you can then ques-
tion your critic as to why they aren’t
part of that positive way of interacting
with other groups,

Directly ask that critic if they judge
harshly any and all other groups out-
side their own interest. Yes or no, you
can then conclude the person 1s narrow
minded, and unlikely to contribute any-
thing positive to the hobby.,

We have a special responsibility to
make sure hams see us as but one of the
many facets the hobby can offer for the

enjoyment and accomplishment of all.
But all too often, narrow bandwidth
often equals narrow mindwidth on the
part of those who don't understand the
spectrum is not created just for them.
FPaul Courson, WAIV]RE

Dear ER

The recent articles on the NULL
METERS have been of great interest to
me. When 1 started out in 1972, not
knowing an awlul lol, | needed a SWR
bridge to use to match to my antennas,
Tbuilt a resistive NULL BRIDGE from a
diagram in an early 6's vintage ARRL
FHandbosok.

However, | could not figure how 1o
prevent the S0-ohm resistor from burn-
ing up. I wsed a homebrew 6146 TX,
putting out about M) watts.

Now with these recent articles, [ see
the error D was making. That is, 1 should
have put a dummy load (eg: HEATH
CANTENNA] in the line to soak up the
majority of the KF and let just a bit
trickle through the bridge.

Since reading these articles, | wanted
to point out there is a mil-surplus unit
that has the SWR null bridge, dummy
load and power meter built in as a com-
pete unit. It is the MELAS and is avail-
able at a real reasonable price. T was an
accessory unil lo the T-368 transmitber.
Tthasa 600 watt dry dummy load, power
meter and SWR bridge built in. 1t also
has a switch =o that you can leave in the
feed Line and switch between these func-
tions

The only extra items you might want
are two "N” o "UHF adapters. The unil
comes stock with “N” type fittings. This
is a real neat piece of gear.

Dale Mecomber, N2DM

Dear ER,

I have always enjoyed operating AM
and vinlage equipment. Now that we
are into the season lor sporadic E propa-
gation on six meters 've been operating
these regularly. Recent QSOs include
Ron, KOMFEK, NC, and WABCEW, Bob

continued on page 17



Squires-Sanders (S5-1R, SS-1V, §5-1S, SS-1RS)

by Tom Hoitenga, KENGV
3170 Kennesan View
Marietta, GA 30064

The name "Squires-Sanders™ is an
enigma to the majority of amateurs. It is
a name that is known to some “old tim-
ers" and to those who have followed the
"nostalgia craze™, The com pany did not
gain the familiarity of Hallicrafters or
Collins because il was in the amateur
radio business only from 1963 through
1967, Within these few years, however,
it produced a line of equipment that
remains fascinating loday. It set new
standards in tube equipment design,
manufacturing, and performance.

Squires-Sanders first came to the at-
tention of the amateur communily
through an ad that appeared in Octo-
ber, 1963 issue of 5T, It was a public
rielations ad announcing the merger of
Clegg with Squires-Sanders and intro-
ducing the company principles, D.F.
Sandes M liam Soyim A5V 2PUL, and

Edward Clegg, W2LOY. Also in this
issue was a technical article written by
Bill Squires, entitled “A Pre-IF Noise
Silencer”. The previous month’s issue
had contained an interesting article, by
the same author, enlitled ™ A New Ap-
proach To Receiver Front End Design®™

This latier article soon became a “clas-
sic” for technical references.

The bwo articles turned out to be tech-
nical introductions 1o a new receiver,
soon to be announced, [Ewas announced
in November, 1963, as the 55-1R. The
same (5T ad announced the immediate
availability of the 55-1RS speaker and
the fulure release of the S5-15 noise
silencer and S5-1V Video Bandscanner
These latter units did materialize and
also proved to be excellent products.

All products were unique, relatively
expensive, and designed to be part of a
full complemented line of equipment

{to include a transmitter and VHF
transverter). The list prices for the four
available receiver items totaled slightly
less than $1600. This was Collins-type
of money in the '60's. What was Squires-
Sanders offering? How does it compare
today?
55-1R Receiver Specs

The first impression of the 55-1R is
that it looks different. 1t is about the
same size as an 5-Line unit but it is
physically different. The front panel is
an integral part of the cabinet. Instead
of being a separate piece of metal, the
cabinet is “U-shaped™ with the front
and two sides forming the three sur-
faces of the "U". Another “U-shaped™
assembly encompasses the top, bottom,
and back for the cabinet. The top is
“prano-hinged” so that access to the re-
ceiver can be achieved where tube re-
placement and B0% of any alignment
can be done.

The chassis is not attached to the cabi-
net nor front panel surface. The chassis
is comprised of a flat piece of heavy
aluminum plate with one bend to form
the rear apron and contains the antenna
and accessory connections. All controls
{with two exceptions) and indicators
(except S-meter) are mounted on brack-
ets attached 1o the chassis. The entire
chassis assembly slides into "shelves”
that are extruded on the cabinet sides
and remains (na "floating” type of sus-
pension. All control shatts protrude
through oversized holes in the front of
the cabinet and are not attached to any
couplers, panel bearings, verniers, efc.;
in fact, they do not even touch the cabi-
net. Dperator knobs mount directly on
the control shafts. The chassis assembly
is held in place by two screws that pre-
vent the chassis from backing out from
its “suspension”. This armangement pre-
sents an added degree of mechanical
integrity and stability. Flexing of the



$S-1V video scanner, SS-1RS speaker (with $5-1S noise silencer mounted inside) and
the S5-1R receiver.

cabinet or pressing of the front panel
does not "stress-tune” any of the con-
trols.

The Antenna Trimmer and BFO con-
trols are both calibrated and vernier
tuned. Additional controls provide for
adjustment of both a standard peak
noise limiter (built-in) and a pulse noise
silencer (mounted in the speaker cabi-
netand previously described as "A Pre-
IF Noise Silencer"). Either or both can
be used in any mode. The AGC control
selects release speeds of "fast” (1 sec.),
“slow" (.1 sec.), or "off” (attack is 1 ms.).
It, too, can be used in any mode. While
the fact that AGC and noise reduction
circuits can be used in any mode is not
a "big deal" by today's standards, it was
quite a selling feature in the '60's. Not
many receivers offered this flexibility.

The tuning of the SS-1R is one of its
most notable features. The main tuning
knob tunes at a rate of 10 kHz per revo-
lution. 100 kHz segments are indicated
by a dial pointer as it traverses a 5" slide
rule dial. As the bandswitch knob is
turned, the proper calibrated band ap-
pears in the window (similar to Collins
75A- and KWS- series. Central Elec-
tronics 100V /200V transmitters, etc.).
Each band is tuned in 500 kHz ranges.
The single kHz readout (accurate to + or
-1kHz) is indicated in a small window
below the slide rule dial. It is unique in
that it is not a circular decaled dial but
a mechanical counter that indicates 0

through 99 (similar to the R-390 dial
readout). It goes through the entire
count for each 100 kHz segment on the
slide rule dial. 50 revolutions of the
knob is required to tune from one end
of the band to the other. . . .. or a front
panel pushbutton can engage a motor
to move the tuning mechanism over the
entire band in about 7 seconds. As one
of two buttons is pressed (one for each
direction), an internal motor extends a
rotating shaft to engage the VFO gear
system. When the button is released,
the drive shaft retracts and manual tun-
ing can be resumed without any influ-
ence of motor drag.

There appears to be nothing out of
the ordinary in the functional block dia-
gram except for, perhaps, the unortho-
dox selection of IF frequencies. The S5S-
1R is dual conversion and designed for
the 3 to 30 mHz range. It employs the
concept of a crystal controlled converter
feeding a tunable IF, applies the main
selectivity immediately following the
mixer stages, uses more than one IF
stage and AGC for "gain distribution”,
and contains a noise limiter effective in
all modes (AM, CW, and SS5B). It boasts
a sensitivity of better than .5 uV on ten
meters (improved to .25 uV for 10 dB
S+N/N in later models), stability of
better than 100 cps, selectivity with a
2:1 (6 dB to 60 dB) on SSB, and an over-
load and cross-modulation immunity
unmatched by anything else up to that

continued next page



Squires-Sanders from previous page

time. The specs were impressive and
design concepts held to what was con-
sidered as solid design principles. This
diagram, however, represents a receiver
that utilized additional design concepts
that have carried over into some of
today’s solid-state designs.

Because of the selected mixing
scheme, all bands are calibrated against
WWV. A crystal calibrator is required
to calibrate only the upper three 10
meter segments (after il is, itself, cali-
brated against WWV), The calibration
15 aboul as accurate as il could have
been in the '6lF's without frequency
counter interaction
55-1R Design

The receiver is void of any RF amplifier
stage. The antenna leeds the first of two
BALANCED beam-deflection tube (7360)
mixers. The balanced output feeds a 5.0-
55 mHz bandpass transformer and is
fixed tuned. The local oscillator is fed
push-pull into the deflection plates and
this one tube becomes the erystal-con-
trolled front-end converter.

The output of the 50-55 mHz
bandpass feeds the second of the 7360
mixers. A 6.0-6.5 mHz VEO is also fed
push-pull into the deflection plates and
abalanced output becomes the 1.0mHz
IF, working directly into the main se-
lectivity filters,

The oscillators (xtal and VFO) are
extremely stable. They are very lightly
coupled at the output and the feedback
for oscillation seems to be less than
normal. Connecting a 10:1 Tektronix
scope probe on the output of the match-
ing circuilry is all that is required to
stop oscillation. (I have yet to acquire a
scope pattern of the oscillator output).
The oscillators vary little in frequency
during a line voltage change of up 1o
20r% but the amplitude does. Therefore,
the symptom of a line voltage vanation
is a shight change in gan. Overall stabal-
ity is better than 100 cps and thas is all
accomplished WITHOUT ANY voltage
regulation. The maximum voltage de-

veloped by the power supply is 140
VIO, which is slightly more than the
line voltage. The receiver is completely
void of any series current regulators,
VR-type tubes, and zener diodes.

The bandpass coil assembly is a non-
fancy cardboard tubular form with a
tunable slug in each end. It contains
two close-wound coils, one per slug,
and the whole assembly is protected by
an IF-can type of shield. The factory
alignment instructions show that the
output of this assembly should be fairly
flat without much frequency overlap
on either side. The schematic (and vi-
sual inspection) shows that the ground
connections differ, however. A phenom-
enon called “ground loops™ became
quite prevalent in the late 50°s and early
6lF's as circuitry became faster and op-
eraling voltages became smaller. Any
potential difference, at all, produces a
current flow, even minute differences
from one end of a chassis to another. .
or from one end of a coil to another. The
result is internally generated noise. It
plagues the computer industry today.
Because of the relatively low signal lev-
¢ls this bandpass circuit handles (most
amplification occurs after the selectiv-
ity), the chances for "pround loop™ in-
duced noise are minimized by connect-
ing the bandpass ground connections
at one commoen connecting point, This
type of manulacturing concern (atten-
tion o detail) was used throughout the
S55-1R design

The VFO main coil 15 wound on a
heavy-duty, large diameter ceramic
form. It is securely mounted on a thick
plate and covered by a round, dome-
type shield. The shield has a knock-out
plug o access a cross-over feedback
loop wire on the VRO coil. The feedback
tap is almost on the bottom of the coil
(ground end) which indicates the light
coupling and feedback used through-
out the S5-1R oscillators. The vanable
tuning capacitor is one of the highest
quality units | have seen in any receiver.



A view of how the physical construction of the cabinets allows the electronic chassis
assembly to be removed and installed in cabinet 'slides’ or 'slots'. This provides
mechanical strength without causing 'stress related tuning' of the receiver through
front panel pressure or mechanical twisting of the cabinet. The top, back and bottom
is one U-shaped assembly removed by sliding it out of other cabinet 'slots'. The
cabinet, itself, is another U-shaped assembly comprised of the two sides and front
panel.

It has large brass plates with a high
quality gearing system.

The antenna feeds directly into the
first mixer through a series/parallel cir-
cuit. The series combination of coil and
capacitor "grounds out" the image fre-
quency and the parallel coil and capaci-
tor "peaks" the desired frequency. It is
simple, extremely effective, but RE-
QUIRES a 50-ohm antenna feed. I corre-
sponded with Bill Squires about the
design philosophy he used to match
this 50-ohms. He responded that that
rationale was not used. He simply cut
and trimmed inductances and capaci-
tance for the best signal-to-noise ratio
with a 50-ohm match; it was trial and
error. So much for engineering theory
being applied to all designs!

The IF amplifier is a three-stage sys-
tem. [t uses the standard 6BA6 tubes for

the first two stages and a 6AX8 for the
third and IF isolation (reduces BFO
pulling). They are controlled by one of
two AGC loops. One loop is fed to the
front end on a delayed basis. The real
AGC action occurs within the IF with
the second loop. It is diode developed
and holds the IF gain under tight con-
trol. During a QSO with a station pro-
ducing an 57 indication, another sta-
tion broke in and identified himself as a
neighbor. It was then that I looked at
the S-Meter and it was indicating better
than 40 dB over S9. I could not tell any
difference by the audio level nor distor-
tion that would have occurred in either
receivers. Although the S-Meter is cali-
brated at 50 microvolts on 15 meters for
an 59 indication, the differences in the
two signal levels is a good indication of
the AGC effectiveness. The specs

continued next page



Squires-Sanders from previous page
claimed that a range of antenna voltage
from 1 uV to 1 volt would be virtually
distortion free. A "dual loop” AGC de-
sign was also used with success in the
Hallicrafters SX-115 receiver.

The IF transformers are a unique de-
sign. Each is comprised of two variable
bobbin-wound coil assemblies about the
size of toroids. They are isolated from
each other, tapped low, and resonated
separately with fixed capacitance. The
primary and secondary coils are electri-
cally coupled with .75 uuF (yes, less
than 1.0) in the first IFand 1.0 uuF in the
second IF. The third IF transformer re-
verts back to the more standard dual
winding on a single form.

The combination of unique antenna
matching, balanced mixers, low noise
oscillators, and strong AGC action allow
the receiver to perform with an immu-
nity to overload and cross-modulation
unmatched up to the S5-1R's introduc-
tion. The manual gives examples of a 10
microvolt signal being unaffected by a
100,000 microvolt signal 20 kHz away
and a 1 microvolt signal experiencing a 3
dB reduction from a 1/2 volt (500,000
microvolt) signal 100 kHz away (remem-
ber that 6 dB is required for the human
ear to detect a change of 1/2 the previous
level). A 3 volt signal at the antenna con-
nector is required to "force” its way
through the front end rejection circuitry.
The specs begin to mean more when situ-
ations are experienced, such as that men-
tioned earlier. This receiver continued to
outperform solid-state equipment in this
arena until the past few years. The TS-
930S era began getting this performance
issue under control.

Accessories

The SS-1R is "loaded" with tap-offs
and test points. [ think that some of the
connectors labeled "test point" in the
schematic were intended for other even-
tual uses. Tap-offs are available for the
crystal controlled oscillator, first mixer
passband, VFO, IF prior to the filters,
and "AF Aux".

The accessories that were marketed
already utilize many of these tap-offs
and sockets. The "Pre-IF Noise Silencer”
(mounted in the speaker cabinet) taps
off the 5.0-5.5 MHz passband to sample
received noise pulses. It inserts in se-
ries with the IF prior to the filters and
gates the receiver off for short periods
during high peak noise. The noise si-
lencer is shown mounted in the speaker
cabinet.

This is a back view of the S5-1V scope
internals. Notice all the connections on
the rear apron; it is a versatile unit ca-
pable of also being used as an audio
scope and a transmitter monitor (with an
optional but "homebrewable' coupler).

The S5-1V Video Bandscanner also
taps into the 5.0-5.5 MHz passband and
uses it to display the entire band. The
display does not change as the receiver
is tuned. The display remains set at the
operator's adjustment of both the spec-
trum width (up to 500 kHz) and the
band segment to be displayed with ei-
ther logarithmic or linear scaling. The
55-1V taps off the VFO to develop a
"blip". As thereceiveris tuned, the "blip"
travels across the bottom of the display,
tracking the receiver frequency. The
"blip" indicates on the scope face what
signal is currently being received. This
unit could also serve as an audio scope
(RTTY) and a transmitting waveform
monitor (with an available feedline cou-
pler installed).



The speaker assembly with the noise
blanker option. The speaker is a high
efficiency 4x8 unit mounted on an acous-
tically non-resonant wood 'plate' with
decorative grille cloth.

The SS-1RS Speaker Console contains
a 4X8 speaker. It is mounted on a 5X9
wood panel. The wood panel is covered
with grill cloth and mounted in a cabi-
net front panel cutout. The speaker has
a "clean” sound with concentration on
the midrange voice frequencies. The
cabinet, as are all accessories, has the
same "U-shaped" reinforced construc-
tion as the receiver.

The receiver tap-offs are also conve-
nient for operating transceive with a
matching transmitter. The S5-1T was
announced but never marketed, Rumors
indicate that prototypes were built but
were lost when Squires-Sanders ceased
production. I followed every lead I re-
ceived (some from Bill Squires) but was
unable to locate any of the SS-1T's. Most
of the leads were limited to companies
that had purchased assets and they had
not heard of the SS-1T. We all know that
such units would never make it to a
liquidation sale. T would be satisfied
just knowing what the design features
and tube lineups were. The information
I have been able to assemble is that it
was designed as two units. The trans-
mitter, itself, was more like Drake's T-4
exciter. The VFO was separate and built
into a cabinet to match the speaker (SS-
ITF). I would venture to speculate that
the RF speech processor they devel-
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oped (the "SS Booster" for the Clegg
Venus) would be available or integrated.

The VHF transverter, also announced,
would probably have been developed
and manufactured by the Clegg Divi-
sion. Clegg was the premier VHF/UHE
equipment manufacturer and would
have produced an excellent unit for the
line. I have not heard anything about
what was planned, its price range, or if
a prototype was even built.

Squires-Sanders also marketed a
shortwave listener's version of the SS-
IR called the SS-1BS. Selectivity was
changed to 8.0, 5.0, and 2.5 kHz and
non-amateur bands were standard.
However, as with the SS-1R, the user
could install crystals to add two addi-
tional band segments of choice between
3 and 30 MHz. Two bandswitch posi-
tions were "reserved” for this purpose.
The SS-1BS listed in the $1200 price
range. A receiving antenna tuner was
available since these receivers RE-
QUIRED a 50-ohm input match and
adapters were also available for rack
mounting the equipment (similar to the
Collins S-Line rack mounts).

I was fortunate enough to have ac-
quired the prototype for the IF section
of the SS-1R . It was being sold for parts
at a fleamarket and I purchased it for
that reason. . . .until I realized what it
was. The RF section described in the
QST article was constructed as a sepa-
rate unit and plugged into this unit for
development purposes (the article
shows a picture of it). It is interesting
that the SS-1R IF was manufactured
with an almost identical chassis layout.
The prototype was constructed in a
Clegg 22'er cabinet with the SS-1R S-
Meter, SS-1R SSB filter, SS-1R control
layout, and knobs similar to those on
the original SS-1R version. It appears
that the IF/audio sections had been
designed well before the front end was.

The SS-1R had three levels of engi-
neering. All three were excellent per-
formers but each improved on the pre-

continued next page
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SS-1R block diagram
vious level. The first was the model the Comparison

technical articles described. It is identi-
fied by all black knobs on the front
panel and a 6BEG6 for the product detec-
tor. An improved version was intro-
duced in 1966 and called the "701-Se-
ries". It is identified by chrome-insert
knobs and a 6BY6 for the product detec-
tor. The 6AL5 AGC was replaced witha
6AV6 and receiver front end sensitivity
was improved by up to 6 db. Some-
where, | read that the low-pass filter
was either reworked or eliminated; I
cannot locate the source of this infor-
mation to get additional details. (My
"701" appears to still have the low-pass
filterassembly.) The "701" brochure also
indicates that the dial mechanism was
improved in its design. It also added
piston trimmers and a crystal controlled
BFO. The third level was still called
"701" but added a rejection filter (T-
Notch type) to the features. The manual
indicated that ". . .careful selection of
components. . ." enabled the effective
design of a rejection notch. . .eveninal
MHz IF strip. | have talked to only one
person who has (or had) one with this
added improvement. He indicated that it
was very effective.
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Any listing of specs cannot be fully
appreciated nor put into perspective
until the unit is operated or compared.
Just to help put the performance of the
SS-1R into a frame of reference that
many of us can relate to, | put itside-by-
side with a Collins 7553C. The Collins
was round emblem, had three filters
installed, and was connected to the
matching speaker. Both receivers oper-
ated from the same antenna which was
switched by a B&W coax switch. | have
the "701-Series” without the rejection
notch.

1 compared them for three months,
on all bands, different times of the day
(and evening), and on AM, CW and
SSB. My experiences were these (in spite
of what any specs claimed):

Selectivity was on the side of the
Collins. Itis hard to beat the mechanical
filter performance but the S5-1R was
more than adequate and very effective.
Signals moved in and out of the pass-
band rapidly. The ultimate selectivity
on the SS-1R was superior to most other
receivers on the market. Collins gave
the perception of signals "popping” in
and out quicker (skirts).



Frequency readoul accuracy is a mat-
ter of opinion and operating prefer-
ences, Some operators would prefer the
Collins, others would prefer the Squires-
Sanders. It is the difference between
reading a circular dial with hairline
markings and reading a mechanical
counter. Both are extremely accurate.

Stability was perceptively identical
on both.

Sensitivity was essentially the same;
what | could hear on one, | could hear
on the other. The intelligibility of weak
signals was better on the 55-1R, how-
ever. Because of the lower internal noise
level, weak signals could be understood
while the 7553C would allow me 1o
hear just the presence of the signal.

The operating conveniences and subtle
operating characteristics of the S5-1R led
me to keep the 55-1R and sell the Collins.
Today, | wish | had kept it but | necded to
make a decision, at the ime, and keep
one or the other. With the exception of the
Collins’ noteh filter, the 55-1R offers more
operating conveniences, has better audio
quality, lower intermal noise level, and
hasa nice lineup of accessories. My evalu-
ation remains the same today,

The 5X-88 has been called the “high
walter mark” for Hallicrafters. The same
analogy can be used to call the Souires-
Sanders 55-1R receiver a representative
of "the age of refinement” for tiube equip-
ment. EK

ER in Uniform from page 9

the TV-4 tube tester. The second had
only the tube tester and the settings
book. Both units were built in 1952 The
serial numbers suggest a total produc-
tion of under 10,000, Except for unissued
spares it is hard to imagine that any of
these escaped o surplus so il isn't sur-
prising that I've seen only two of them.
In fact my ‘number two' unit has had
the Navy markings removed suggest-
ing that it went AWOL rather than
muslering oul.

As simple as the idea is, this set is
impressive. Everywhere you look you
see something clever — either a way to
doa good job in little space or a feature
that shows real understanding of how a
serviceman works, About the only thing
I'd have done differently is to replace
the resistor and capacitor substitution
boxes with a VOM (or even a midget
VIVM!) accurate enough for routine
voltage and resistance checks. Badly
out of tolerance resistors are a fairly
common source of radio failures and
when you find one, you're more likely
to go get a replacement than to fool
with a substitution box. The meters in
the set have such small scales that
they're good mainly as indicators so as
the set is. you'd probably want to bring
something like a PSM-4 multimeter with
your

The USM-3A isn't as convenient as a
complete set of full-size equipment but
it is outstanding, for its size. When you
consider lugging either the full sized
test gear or the busted radio half the
length of the ship it looks darn good.

Thisset leaves me with more questions
than answers. There must have been a
LISM-3 (without the "A' at the end); does
anyone have information on it? What
company built it? Was it a commercial set
or was it designed for military use? Re-
ally clever equipment is often the work of
ome man; who designed these sets? Does
anyone know anything about Radio Fre-
quency Laboratories? Anyone gota UDM-
IA manual?

Conclusions

No article of practical size can do
mire than scratch the surface of this
subject; we haven't even mentioned sig-
nal generators, oscilloscopes or VOM/
VTVMs. Clearly, however, military ra-
dio test gear is as large and interesting
a subject as the radio equipment itself.
This would be a good area for a collec-
tor: | don’t know of anyone doing it,
almost everything is still out there if
you look and prices are reasonable. ER



An HRO Story from page 15

dicate the frequency range (Number 6
covers 7 to 14 Mc and Number 2 covers
450 to 900 Kc). Also the handles have
been cut off, hiterally, and instead there
are two flat links about an inch long,
mounted on 3/32 inch spacers, al each
end of the front panel. Since the KAS
had a 175 K¢ IF, these may or may not be
immediately useful, but I'm stillin need
of spare parts for the 30, 18 and 12 meter
bandspread coil sets | intend to build
one of these days.

Oliver Wilson, VEGWT, detailed how
to make a 15 meter, "AC" coil for the
HRO-50 in CQ for November 1958, He
used a “G” coil set as a starter, but any
spare coil including the surplus “)” se-
ries will do. Oliver includes some good
mechanical instructions on adding ad-
ditional trimmer capacitors to coil sets
that don’t have them Ihli I'll be follow-
ing on my planned

R.E. Moren, WAINL, In.'i'l.t'd the same
subject in "21-Mc. Coils for the Grandfa-
ther HROY in QST for July, 1965. He modi-
fied a set of general coverage coils for the
14 to 30 Me range, though his instructions
cover the use of any coil sel.

And Loren Windom, WBGZ, ol
Windom antenna fame, showed how to
make “Six Meter Coils for the HRO" in
QST for June, 1950. Loren admitted that
the image rejection was pretty poor on
6, but it was at the time a low efiort way
to get going on the band. | would be
happy to supply a copy of either of
these articles to any ER reader who
sends me an SASE. I'd be delighted to
hear from someone who has modified
an HRO coil set for bandspread cover-
age on one of the “new” WARC bands.
Curing tuning condenser backlash
and noise

Jim Millen's Micrometer Dhal has anti-
backlash springs built in, yet Bob
Higgy's HRO had considerable back-
lash in the main tuning dial when I first
gotit. A little investigation showed that
it could be cured by slightly tightening
the two end screws that serve as the

outer bearings for the luning condenser
shaft.

My HRO-50 would occasionally emit
a little scratching noise during tuning,. |
found that rotating the round ceramic
insulators that put tension on the
springs which serve as the tuning con-
denser rotor contacts to increase the
spring tension cured the noise. Some
contact cleaner would probably also
help. Incidentally, the HRO Senior does
not have the same arrangement for ro-
tor contacts, just one of the many small
improvements made over the years.
Improving stability

Dirift was always a problem with the
HRO, from the very onset to the last of
the HRO-60's. There were numerous,
small improvements made as the HRO
evolved to control drift. National found
that certain brands of tubes were un-
stable and designed the receiver using
RCA tubes, The original receiver intro-
duction was held up so that improve-
ments could be made in the metal piece
parts of the padder capacitors in the
coil sets. They were inally made with a
combination ol aluminum plates, brass
spacers and steel studs so proportioned
that the increased area due to thermal
expansion of the plates was balanced
by increased spacing due to expansion
of the studs to mimimize net drift. Later,
temperature compensating capacilors
were located near the oscillator tube.
When the HRO warmed up, it was quite
stable, but it could drift several kilo-
eycles along the way and the extreme
bandspread of the micrometer dial mag-
nified the effect.

I finally cured the warm-up drift in
my HRO-50 by utilizing a trick that a
chance acquaintance at a Hilliard, Ohio,
hamfest passed on to me. The basic idea
is to draw a steady stream of cool air
intoe the receiver from the crevices
around the coil set and the other na-
dental holes in the front panel and the
bottom. To do this, | mounted a muffin
fan on the outside, back of the receiver,
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just behind the heat producing rectifier
tube; and 1 closed up National's vent
slots in the back with aluminum duct
tape. Now most of the heat from the
tubes is vented out the rear, and the
tuning capacitor and plug-in coils come
toan equilibrium temperature ina very
short fime.

MNational included a 4H4 current regu-
lator for the oscillator and mixer fila-
ments when they brought out the HRO-
50-T1. | used another technique, sug-
gested by Wilfred M. Scherer, W2AEF,
in his November, 1968 C article,
“Simple Heater Voltage Regulation,” on
my HRO-50. Pulting 1.75 mFd of ca-
pacitance in series with the primary of
an old, 5 volt rectifier filament trans-
former, | managed to drive the primary
into saturation for line voltages above
about 9 volis. The resulting secondary
output is at about 7 volts and is quite
stable, washing out all line voltage
variations when | key my transmitier. (1
use an appropriate 0.9 ohm series resis-
tor to power the filaments at 6.3 volts.)
I've used this source to power the local
oscillator, BFO and mixer filaments, and
Thave zero frequency change now when
the power line bounces,

For the "Grandfather HEO," which
came to me a bit later when | was more
enlightened and less inclined to mess
up a classic receiver, 1 have added an
0AZ2, 150 volt gas regulator tube on an
“L" bracket beneath the chassis. [t con-
trols the voltage to the local oscillator
and mixer, and provides a real improve-
ment to short term stability.

I've done a number of other things to
my HRO-50 over the years, generally
intended to keep it up with improve-
ments in newer receivers. [ have a prod-
uct detector sitting in the NBFM adap-
tor socket using a circuit by W M. Rowe,
Jr.. WAJDR, in Q5T for May, 1964. leven
added a switch walfer to the BFO shaft
that selects one of two crystals properly
positioned for upper and lower side-
band. The variable BFO and product

detector are active on the CW setting of
the function switch. [ removed the en-
tire crystal filter section and replaced it
with a pair of mechanical filters provid-
ing 2.1 kHz and 300 hertz bandwidth.
The former crystal filter selectivity
switch now chooses between straight
through coupling or either of the me-
chanical filters. | borrowed a Tee-notch
circuit from the 75A -4 whose frequency
is controlled by the former crystal phas-
ing control. | modified the detector, AVC
and noise limiter circuits a la those in
the NC-303. And | have a (shudder)
solid state crystal calibrator using some
DTL dividers (that's how long ago |
built it) that generate outputs at 100, 50,
25 and 10 kHz intervals. Close observ-
ers will note that | replaced the “100/
off / 10007 calibrator toggle switch with
a rotary switch and genuine National
knob to select the desired oulput fre-
quency.

I rather doubt that any present own-
ers of an HRO would want to "modify”
it as 1 did to my ‘50, but il any of the
above look interesting, U'd be happy to
provide what details Lhave foran SASE.

So, now you know something of how
the HRO came to be such a wonderful
receiver, Please write up your own HRO
experiences and send them to Barry, He
just may find room for them in future
ER's if the classified pages don't wind
up taking over everything,

Where do we go from here? Well, the
HRO was a hard act to follow. Even so,
Jim Millen and his crew at Mational
developed one more great receiver fam-
ily before he left in 1938. But that is yet
another story. ER

Are you a memberof AMI? [f not
send $2 to AMI, Box 1500,
Mermimack, NH 03054-1500. AM1
promotes and protects AM; we
should all be members.




WRL's First Transmitter lrom page 24

70 was also featured in the WRL cata-
logs. It appears on page 63 of the 1941
catalog.

The complete 70 watt CW /50 watt
phone rig was available for $69.50 and
was housed in a Bud junior cabinet with
dimensions of 21-1/2" high, 18 wide
and 107 deep.

The RF section, modulator and com-
plete transmitter were all advertised as
kits; however, they were really wired
and tested models.,

The production quantities were be-
lieved to be in the range 100 to 200
units. Today none are known to exist,
probably because hams later cannibal-
ized them for parts.

It is possible that some may still exist
and the owners simply do not realize
they are WRL products. It is likely that
the name WRL was not affixed to the
transmitters. Today they may be a little
rusty and thought to be of little value.

Many hams visualize the WRL-70 as
being & much smaller unit, perhaps the
size of a Globe Scout, though it's closer
te a Globe Champion, and would con-
sequently overlook one at a swapfest or
in an old timer's collection, thinking it
to be a homebrew transmitter,

Leo would like to have a replica of the
WRL-Z0 built and placed in the West-
ern Heritage Museam, To achieve this
goal, some help is needed,

If anyone has any documentation,
particularly schematic diagrams, for the
transmitter or modulator, a copy would
be greatly appreciated. Pictures of early
stations using these transmitters are also
needed, both for the museum project
and an upcoming biography of Leo
Meyerson.

If you can provide any information,
please contact Leo Meyerson at (619)
321-1138 or Jim Musgrove at (512) 459-
5564. ER

AMI Update trom page 3
July 1983 - FCC adopts 1500 watt PEP
proposal, but grandlathers
AM kilowatts until June 1990,
January 1990 - ARRL Board of Directors
is convinced by AM'ers lo support con-
tinued AM kilowalt use after June 1990,
Board decides to petition FCC on behalf
of AM'ers.
Spring 1990 - Petitions favorable to AM
received by the FCC from the ARRL,
WB6TRQ and KWIL FCC also recog-
nizes a letter received over six months
earlier asking for abolition of AM privi-
leges as a petition.
July 1990 - After assigning rule making
numbers to the four petitions and put-
ting them out for a 30 day comment
period, the FCC receives an unprec-
edented B0 comments, 99% favorable
o AM.
October 1990 - All petitions denied by
FCC. AM maximum power reduced to
1500 watts PEP, but FCC makes very
strong positive statement about the AM
mode and its place in the Amateur Ra-
dio Service.
November 1990 - KW files a petition
for reconsideration of the decision.
July 1991 - Denial of the Petition for
Reconsideration.
December 1992 - Upon advice of an
attorney experienced in FOU dealings,
KW1I requests a waiver for his station
hoping for a positive decision which
would set a precedent for other AMers
with large transmitters affected by the
1990 power ruling.
April 1993 - Denial of waiver.
May 1993 - Request to the full Commis-
sion to review the waiver request.
May 1994 - Denial of waiver by the full
Commission .
Proposal to create a New England,
Mid-Atlantic and a Canadian AMI
Region

The current Northeast AMI Reggion has
about twice the ip of the other
regions and it has been suggested that the
region split into a New England and a
Mid-Atlantic. Several Canadian AMI



members have also suggested a Cana-
dian AMI Region. Drop me a note if you
have an opinion about these suggested
President and Treasurer who make up
the AMI Board of Directors will consider
this matter later this year and we would
like to hear your thoughts.
AMI Discovery Weekend

Reserve September 10-11 for the 2nd
annual Discovery Weekend. The pur-
pose is to have AMI members discover
eachother by swapping certificate num-
bers. Other amateurs will hopefully dis-
cover the delight of operating AM as
they hear us on, but they will discover
one way or the other AM is alive and
well on the amateur bands. More on
this next month. ER

A Homebrew CW Transmitter from page 23
padding capacitors in parallel for 80
and 160 meters,

Some comments about this 6AGT/
1625 breadboard transmitter circuit may
be of interest. Experience has shown
that the diagrammed oscillator, the “hot-
cathode” Colpitts circuit, is most toler-
ant of crystals of varying activity. The
optimum feedback ratio for crystal con-
trol is easily set by capacitors external
to the tube. Referenced to the schematic,
increasing the capacity of C1 relative to
C2 will increase the magnitude of feed-
back. For VFO input the oscillator’s cath-
ode choke should be shunted to ground
by a 01 mPd capacitor. A VFO with
output of 5 or more RF volts will drive
the 6AGT's grid adequately. A manual
“spotting switch,” not shown on the
schematic, is used to open the 6AGT's
cathode circuit when the transmitter is
used with a keyed VFO. The 6AGT's
plate is series fed, eliminating an RF
choke plus blocking capacitor. The two
parasitic chokes could be air-wound,
but the resistors provide convenient
forms which are mechanically stable
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and compact. The schematic’s omission
of assigned parts values for the RF tank
circuils is intentional. Nostalgist
homebrewers are encouraged to con-
sult yesteryear's literature for precise
guidelines. No meters are shown on the
schematic. One designs metering ac-
cording to junkbox resources, again re-
ferring if necessary to the literature.
I've tried here to present the positive
results of an experiment, to show whal
is possible. This is not a construction
article describing an item to be copied
piece by piece. My motive is to encour-
age other nostalgists to open their
junkboxes, to reread yesteryear's
records, to have a fling. Experienced
homebrewers know that most values
aren’t too critical--one adjusts the de-
sign to fit what's available. Experimen-
tation is the name of the game, part of
the fun.

For breadboard construction projects
like this one, a discussion of mechanical
details seems unnecessary. Fach project
15 a unique, experimental challenge us-
ing available parts. One is foreed o
apply known principles seasoned with
a bit of creative imagination. The path
to success involves trial and error, just
asitdid in the early days. Homebrewing
onbreadboards today, one might say, is
the opposite pole to “painting by the
numbers." ER

Letters from page 25

in Ohio. There are 5-6 stations operat-
ing 50.400 in my area about 50 miles
south of Houston, TX,

Rigs include Gonset G-50's, Utica
650°s, Lafayette’s HA460 and Clegg
9'er. Hope more of your readers who
have & AM rigs will look for us on
50.400 during, band openings. One tac-
tic that seems to work if nothing heard
on AM is to seek QSOs on 52.525 FM
and then QSY to 50.400 AM.

Steve, WBSUGT (EL 29)
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Information
- Subscribers receive 1 free - 25 word- ad per month. Extra words are
.15, Here's how to count the words in your ad: the heading - For Sale,
~ Wanted, etc count as 1 word. Your name, call, address and telephone
~ number count as 6 words. words count as 2 words.
Please counl the words in your ad and if you're over 25 words send
- payment for the extra words.
Non-subscribers: $3 minimum for each ad (up to 20 words). Each
“additional word is 20. Please call or write for display

rates. o N TAGE EQUIPMENT ONLY
ER
P.O.Box57
Hesperus, CO 81326 Phone/FAX 303-247-4935

DEADLINE FOR THE AUGUST ISSUE: AUGUST 3

FOR SALE: Eepair and restoration on all
vintage eguipment; 35 years experience
Barney Woolers, WSKSD, 5300 E Mansfielkd
Ave., Denver, CO BO277. (303) 770-5314

FOR SALE T-79% umir, 15W 3-30 MHz, tube
unit, matches K104 rcvr - $25; ME1&SH
dummy loads, w/manual - $40 Collins CF1
xial pack - $125. Bob, (315) 468-26891, eves EST
WANTED: All types of malitary electronics,
especially KIN and radar items, manuals oo
Also need URD2 antenna. William Van
Lennep, POB 211 Pepperell, MA 01463, (508)
433-6001

FOR SALE: Manual copies for Eioo 720, 730,
HO10, Elmac AF-68; schematic copiles for
Knight 50-W xmilr, Ocean Hopper revr, Paul
Vaughn, 237 Williamson Rd., Williamson,
GA 30292,

FOR SALE: MNC- 1), orig. manual - §9); Eico
324 s, gem, manual - $300 + UPS L A,
Locklear, 1122 36th St., Guliport, MS 39501-
T116, (601) B64-HI84

FOR SALE: ARC-5 rovr, 3-6 Mz - $25; R19)/
TRCI revr, C. Lorenz, Germany, unused - $40,
T-MH/TRCT TX, unused - $40. Mike Murphy,
WE2UID, 38 N. Reading St, Hooksett, NH
03104, (6407) b6l H549

FOR SALE: Colling 5 Line aluminum knob
inlays: small (exciter/T'A turning) - $1; 3L-1
2 spinner/plain (main tuning) - $3. Charlie,
E3ICH, 13192 Pinnacle Lane, Lossburg VA
NS, (3) B22-5643

WANTELD: Johnson [esk KW amp; Globe
Kmng, S, Collins 51]-4; Tektronis TA 1R plugm
saoope amip; HT-328; timing bell for SX-88 di-
als; manual for SX- 10 (Latest production rn)
FOR SALE Dvake MMN-NE0 w / manual - $175
Ben Deoviet, WeFIDL), 933 Robin Lane,
Camphell, CA 95008, (408) 3740072

FOR SALE Old WW 1l carphones, Signal
Cumrpes type R4, Kellogg S&5 LS. Army, goiod
condx - $25. CHIL, WALVC, (410) M6-1000

WANTED: HT-338 amp, minl or near;
SR400A Cyclone HL Top price for lop equip,
Towm, WAAFJQ, (910) 8870705,

WANTED: Manuals or coples for Tekironix
TR2 scope; Hallicraftens 580 Hammarhand
HO-THE Jim Adexancler, KEHIP, 1511 N. Jack-
son, Russellville, AR 72801, (501) 968-7270

FOR SALE Collins 65151 [nixie), w/ 16, &,
27 kM filters and manuals - $1000 US; Collins
KWNM2-A (WE), w/PM2 - $550 LS. Shpg xira
Lome Barber, VETBOX, (604) 587 6005




Collins
Restoration/Repweirs/Painting
S-Line etc. and SL. James boxes. Also
have KHZ dials and hoods for SC101
and 312A-1. Butch, KBES, (507) 288-

Lafayette Radio and Vinlage Manuals
Available. Over 2000 manuals in stock.
Satisfaction Guarantesd. List, low price
quote, write or call, Pete Markavage,
WA2CWA, 27 Walling St., Saymeville, NJ
OHHT2. (08 208-H0

FOR SALE: HO-160 - $120; HQ- 170AC - $156;
HX-50A - $175. WANTED: junker HQ- 14DAX.
Al Culbert, KIBAL, 328 Norman Dr., Cedar
Rapids, 1A S2402. (319) 3774367

FOR SALE: 206 stereo plugs weed for oes
on Colline, Drake, etc. These are true mil-spec
machined brass cut olffs, like new. Two for $5.
We also have a full line of C, HN, SC, SMA
and other military connectors available Call
for information or send $.52 for catalog o
Texas Connectors, POB 940375, PMlano, TX
730040075, (214) 4139625

FOR SALE Collins manuals - R-70 (mamt.
28 pages). R-I9A (operating 34 pages), R-
M0A (maint. 1% pages), originals or copies
WANTED: Gonset G668 rove w/pwr sply
Charles Zafonte, RFDY 1, Box 75, Fort Kent,
ME M743. (207) KM-6273 (n)

FOR SALE: Varacs, Gen. Radio & Standard
0-120¥, 130V, 1-1/4 amp - $15 or BO.
WH2ZAUE, 378 Albany 5t Saddle Brook, NJ
D7663. (201) BAS-6046

e ——— —

Texas
Connectors

*260 types of connectors
*45 cable assemblies

*Tools
*Plugs and jacks
*No minimum order

Send $.52 for catalog
P.0O. Box 940375

Plano, TX 75094-0375
Phone: (214) 423-9625

— 2.

WANTED: SC-000; SC-300; KW-1; 30K-1 thru
5; M2CT; 75A thru 75A-4 roves and sphos, any
condy. Purchase entire estabes, pick up 48
states and top § paid. Rick, (800) 462-2972
FOR SALE Millen Vanarnm VR, connecton
maodified - $59, Gonset Comm. 11, orig, mic -
9. Millen WER] KF deck, no knobs, as-is -
$55; 1935 All Star Junior rovr (see Last page of
Moore 2nad Ed ), good - $179; Joluson Match-
box, bad relay - §59, RCA AVR-20A aircralt
movT, paint chipped - $45; Metssner 9- 1050 Sig-
nal Shifter, both pwr splies, untested - $119;
Meissner 91008 Signal Booster (see 1940
ARRL Handbook), nice - $59; Hallicrafiers 5
36A VHF, nice - $10%, K44/ ARR-15 {malitary
536A) VHE, fine - 5119, H-33 handsets - $10
each; ARRL Handbooks 1927 (loose cover) -
$65, 1927 (edge frayed) - §95, 1929 (good) -
$105, 1992 (water damage) - $45, 1932 (badly
re-covered) - $45; RCA Chanalyst, near mant -
$89; more - 2 stamp LSASE for big list. Don
Merz, 47 Hazel Dy, Pittsburgh, A 15228, (112)
234-H819 (werkdays)

WANTED: Knight T-60 and T-150 xmirs, any
condsx, dead or alive, If you have any please
write, Thank You, Dave Mantor, WOOCM,
2308 So. Fairlawn Way, Anderson, TN 46011,

WANTED: Hammarlund HO-110AC or FIO-
HIOA in VO or better comds. Redd Simmeons,
NZAK, 1366 Catherine Circle, SL Joseph, MI
49085, (6 16) 9625651 whidys or 429-2147 (n)

FOR SALE: Central Electronics 204, 100V,
SO0 Drake 2A/2AL; Conset G50, GSHHNY
Halbicrafters HT-37, HT-; Heath AR3, HW-
16, TX-1, RX-1, SB-10L Steve, WEAIN, (803)
B73-THAT X 2 [dlil H21-6931 (n)

WANTELD: Help! Manual for Precision model
111 tube tester. $§ for copying, mailing and
your trouble, Grant, NOST, (B17) 491- 290, col-
lext, eves

FOR SALE WW [l gear, aircralt radios, loads
of test equap., tubes and tons of parts. Can be
seen July 16th and 17th from 9 AM to 6 PM at
1300 Gun Barned R, Grand Island, NE. Send
LSASE for list. Gary Ketss, WADYRM, Ri 1, Box
141, Wilcon, NE 68962 (308) 2631231




FOR SALE: 19" radio/equipment cabinets,
Bug 23x10-1/2x14-3/4 - $25; Hallicrafters
23 A 1 - $ll); Bendin radio besar-
ing indicator MN-40E, NOS/MIB - $35; R-390
& R-391 AC pwr cables, new antenna 'C" con-
nectors, Twin-as connecions & vanous adapt-
erx, and Twin-ax cable - $50/ft. And finally,
il you like to tinker with 28 VI military
goodes, | have the ultimate bersch pawr sply,
115 AC, 60 cps input, 28 VDC @ 25 amp out
put! Asking - 16/ watt or $1E55/Ib or $110
cash. Bob Baksnowsha, 1524 Samt Tropaz, Tuc
son, AZ B5713 (602) 624-8029

FOR SALE: Receiving tubes, new and used:
malti-sexction twistlock electrolytic caps to S00-
VIC; SAMS photofacts. Send stamp for lists,
Turner Electronics, 16701 Main S0, Sie 121,
Hespoeria, CA 9235,

WANTED: TecHad T-350XM owners,/enthu-
sdasts! Contact me with your call, address, se-
rial ¥, ete, Every respondent will receive the
list. Victor, 7224 NE 8, Portland OR 97211.
(5003) 2H-63771

FOR SALE: Crystal radio kits, complete with
face panel, base board, variable capacitor,
prewound coll and many parts for old style
radio. Kemit $22.50. Carl & Grace Enl, 5616

Romeyn, Detroit, MI 45209,

WANTEDR: Factory pwr sply for Harvey-Wells
THS-50 xmitr; S-meter for HO-T40X, Marc,
WICTX, (401 ) 84247713 (d), 8466325 (n)

FOR SALE: "History, Theory and Practice of
the Electric Telegraph™ by Prescott, 1866 (508
page hardcover reprint), $1895 ppd USA
Artifas Books, Box 88-F, Maynard, MA 01754
FOR SALE: Topar HY DC sply model
CIOWIX - $25. johnsn walttmeter #2508
£20; new CSEV's - $30. U-ship. Richard
Lucchesi, WAZRDY, 941 N. Park Ave, N
Massapogqua, NY 11758 (516) 796-1230
WANTED: Eimac 4WMOH tubes (this is wa-
ter cooled version of the 4025080) Wayne,
MNEMS, Rt 2, Box 1500, Fairmont, WV 26554

ELECTRON TUBES FREE 1994
Catalog, over 2,000 types in stock.
Electron Tube Enterprises, Box 311,
Essex, VT 05451. (802) 879-0611, FAX
(B02) B79-7T64

FOR SALE Radw tubes; repair and mestors-
tuwn of all vintage amateur and commercial
radics, 25 years experience. Herbert Stark, 321
N. Thompson S, Hemet, CA 92541 (7T14) 658
A

FOR SALE: Hallicrafters, all recond /realign. /
retubed. SX-71 & SP-46 sphr (VG), S40A (G),
S0 (G ), S-38D(G), S53A (V)L 5118 (G ),
594 (VG), S38E (G+), (2) 538 (G+/F), SP-46
spkr (G+), all with Sams/manuals; Knight
moade] 600A tube tester, orig, box & manuals,
VG 1200 tubes, NIB, as a lol only, Send SASE
for list. Wil accept best offer. Juhn Henderson,
MMAM, 524 Mill Kd, Goldsbore, NC 27534,
(919) 751-0067

WANTED: Colling literature, manuals, cata-
logs, SM2, SM3, MM2 mic's, TD1, 6477 dipole
ant, 35C low pass filter, 5501, Rick Coyne,
KD6CPE, POB 2000-200, Mission Viepo, CA
G2 [T14) BS540

FOR SALE ART-13 parts & other interesting
stuff. SASE for “The Bore Yand List”™ el Kay
electronics, 231 Shenandoah Trail, Wamner

FOR SALE: Flease senad SASE for list of ra-
duws 1940-1968 for sake: also 1000+ mamoals
available Mike, KATASF, 112 E Burnett 51,
Stayton, OR 97383,

FOR SALE: Hallicrafters HT-18 - §75; (4) JAN
RCA S11-A - $140; (4) RCA 28 - $29 each.
Tubws are NIB. ¥al Johnson, WA, POB
51, Ht'll.llll'. 1L 61537 (308) 364- 3160

WANTED: Clock cover for Hammarand HQ-
1700, Bill, KO4XF, (404) 8677567

(201) 751-2591, (800) 526-1275
FAX (201) 481-1524

TUBES BOUGHT & SOLD

Industrial - Power - Receiving - Special Purpose - CRT's
Vast Inventory

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

Complete Tube Manufacturing Equipment For Sale




FAIR RADIO SALES|

* Military Radio * Test Equipment
* Electron Tubes * Transformers
* Variable Capacitors and Coils

We have most R-390A spare parts including:

1016 East Eureka Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

419/227-6573
FAX 419/227-1313

VIO {/R-390A (not Collins), Gov't-Reconditioned - $45

Audio

with tubes, Gov'i-Reconditioned - §32

IF Amp with good filters, but less RT510, used - $100
Line Level Meter (not ariginal), white face, new - §20
3TF7 /RT510 Ballast tube, unused - $17.50

Shipping charges additional! Ask for our 1994 catalog!

WANTED: Very carly Hallicrafters and
Hallicrafters /Silver Marshall equipment
including Skyriders with entire front panel dull
aluminum color, 530 radio compass, 5-33
Skytrainer, 515 panadaplor, wood console
speakers - R-8 & R-12, HT-2, HT-3, BC-939
antenma funer, parts, advertising signs, paper
memorabilia of lallicenfte, Also want RCA
mosdel AVI- 11 abrport lower receiver. Chuck
Db, WISEOC, “The Hallicraiters Collector”,
4500 Russell D, Auntin, TX FHIS. (512) 443-
5027

FOR SALE: Post War communications roves
maruals by Howard W, Sams Volumes 1 & 2,
witha total of 472 pages covering all the popular
models produced from 1945-52 by Heathkit,
Gonset, Mational, Harvey-Wells, Hallicrafters,
Hammarlund and Collins. Shown are
schematics, alignment procedures, voltage &
resistance charts, eic. These are quality 1994
Emited edition reprints with a spiral binding,
Price is 53600 including postage for both
volume=s or $20 individually. New Wireless
Pioneers, Box ¥, Flma, NY 14059 Phooe/
FAX (716) 681-2186

FOR SALE: Gabena crystals - $3 ppsd. Pat Persaon,
Baax 1063, Bothell, WA SR 1

FOR SALE: Repair! All makes and models,
maximum labor per unit - $9%. Dan Rupe,
W7HBF, WARRC Repair, 1302 5, Uplands,
Camani, WA 98292, (206) 3876312

FREE: Kefinished front panel for Hallicraftens
SX-A2. Prefer local pickup, bul will ship for
cost of packing/shpg, Jack, K6EVY, 19781
Waterview Ln, Huntington Beack, CA 92648,
(714) Wabh- 1147

FOR SALE: Collins KWS-1 + T5A-4; MBF xcvr;
ART-1Ys - like new; R-390A, w /558 adapher;
ATEY, complete - brand new aystem, BC-611
test set model 1135 - w/stand, st case &
manual, new; Atlas 206 VIO, Electrovoice
mibcs #8630 NIB, BC-348 - shick mounts, NIB;
Dirake leletype O - NIB; 63771 & 63712
dipoles; Atlas R110 reve. WAITDE]. (617) 233
1414, Late EST.

WANTED: Knobss for 5 22K, SX-71, 51200 FOR
SALE: Dynamotors - good DM-34D - $25; very
good DM-I5D - $35; exc. PE-10G-A - $95. U-
ship. John Hruza, KBOLOL, 2521 S Holly 5t
Dervver, OO BIZX2. (NI3) 7584377

WANTED: Callbooks, Dept. of Commerce
“Amateur Rade Statwons of the US. for 1924
and 1925, Bob, WANMN, POB 166, Annandale,
VA A3, (703) S60-7161, collect

a1

WANTED: 516F1 pwr sply lor and any sphr
commode for my 87 KWM-1; T5A - lighted sphor
FOR SALE 1353 Magnum & - $150. San,
KS5YY, (501) 7565010



Leo Meyerson, WOGF(), (founder

| something that all hams can be proud

Western Heritage Museum Omaha, Nebraska
“a magwificent home for your equipment

af WRL) nevds donations of gear and
related materials for the amateur rodic
exhibit ai Western Heritage Muscum
in Omaha, Nebr.

This permaneni display is the only
one of its kind in the country and ix

af. We expect 50,000 visitors annaally,
Your tax deductible donation will be
permanently noted on o plague that
will be prominently displayed.
For more information contact Leo
al (402) 192-1708, May-Nov,; 619)
321-1138, Nov.-May.

WANTED: All therne i WW 1 B-26 radio com
partment, BC46]1 antevina control bos, chock
lamps, oxygen, chair, ebc. Greg Greenwond,
WB6FZH, Box 1325, Weaverville, CA 96093
Msg,. (707) 523-9122

FOR SALE: Johnson Thunderbolt, excellent
condx - $525. PU only. Jim, WIUD, 2716 West
Ard 51, Coal Valley, TL 6020, (30R) F99-Fa47

FOR SALE: MNOS tubes. SASE for list,
WANTED: TMC SPU-E Collins 26W; 7027A
tubes; manuals for HO-215 and BT-1113Af
PRC-68A. Joseph Pinner, 201 Ruthwood D,
Lalayetie, LA 70500, (318) 981-7766

WANTED: WW [l German, Japanese, ltalian,
French expuipmend, tulws, manuals and parts
Bob Graham_ 2105 NW eh, Oklahoma City,
OK 73112 (405) 5251376

WANTED: Clean, working SX-28A. Prefer

within 200 miles of Milwaukes o acilitate
and [Hl:iup Allen, AC9K, 741 N

Milwaukes St., #5337, Milwaukee, W1 533012

WANTED: AN/I'RC-TAB for MARS use, Will
pay market price and shpg, Harlan, KolFW/
NNNEBOF, (408) 9962126

FOR SALE: Hallicralters 5-38B, w/orig
manual and schematic - $80; Ranger [l oper-
ating manual - $24. Bill Richarz, 10035 Little
Crevk Rd., Charlotte, NC 2R227. (04) 5459368

WANTED: Hammarfund HO-170 shot freg
coil, part no. K42004-1 of junker chasses for
parts Gerald Licoone, WITPL, 118 Hiawatha
Tradl, Liverpool, NY 13088

WANTED: Halborafters SX-11 and SX-15
Robert Braza, N1-PRS, 49th 5., East Provi
dence, RID2914.

FOR SALE: We rebuild twist-loc, wet style,
rectangular, can capacitors. Masd your can bo s,
typical inshop time i 10days. Wecustom build
tubular & can capacitors & rebuild your
capacitor. Inguine, Frontier Electronics /Everett
Hoard, NNV, Lehe, ND SE460. (701) 3758-
2341

WANTED: Visitors and tubes by museum, Old
aned odd amatenr or commercial tubes, foreign
anid domestic purchased, traded or donations
welcome. All correspondence answered.
KA, Ye Olde Transmitting Tube Museum,
MO 97, Crescend Clity, CA 95531, (7)) 464
=T

FOR SALE: BC-M8-K. maodifeed - $65: Gonset
(SB-201 amp - $225 RBC w/ps and cable -
$135; BC-221 - $30; TS- 175U - $20, SWR bridge
- $8; GPT-7500 - $1 100080, Parting ol K- 388,
K-390A. Lotsa tubes, SASE for list. Li-ship.
WATHIDL, Rt 1, Box 178-A6, Salmon, 1D E367T
(208) 7564147 after 1730 MDT

WANTED: Q5T . All issues before 1930, Feb.,
July 1951; July 1952; Sepl. 1956; Feb, 1958, Jan
thru May 1960; Aug., Dec, 1961, Howard
Weinstein, 15 Lakeside Dr., Malton, M) 08053
(B 59 THM

FOR SALE: Couple ol transistors, Cemironcs
CB base, 5/C #);, older military mics/head-
sets; older RF xime /antenna codls. |.H. Jacobs,
&) Seaview Terrace, Northport, NY 11768
Fhone /FAX (516) 261-1576

FOR SALE: Vinlage parts. Send stamp and
request “Vintage Flyer™. USA only. 40 years
of mail order electronics. Bigelow
Electronics, PO, Box 125, Bluffton, OH 45817,




AN Browedcosd :

Uned AGC"s, Bmalers, miners, consoles, EQ)'s,
mics & tube mic preamps. U-Tix-wms o total
rebuilds. Send for current availability
Presley Travis, KAANNN, Elecironic
Warkshop, Hi 4, Box 3-8, Louisa, VA
23098, (TOX) B94-0406

Phetefacls and Pacls for Collectors
Electrolytics, high voltage capacitors, power
resistors, plugs, switches and more. Foee
catalogg. AL Tannenbaum, WA2BTB,
P.OBox 110, East Rockaway, NY 11518,
516) RET-0057, FAX 595-6521

WANTELE: Intelligence museoum wanis Ger-
man, lapanese, lalan, Russian and Chinese
communication eyunpment arid any British
or US. spy radioa. LTC William Howard, 219
Harborview Lane, Largo, FL 640 (513) 585
7756

FOR SALE Subscribe to " The Amateur Market
Flace™. A Canadian newsletter, hsting new /
wanled Amabeur/Computer squipment. 10
imsues per year $16.50 US. Benefit from §
enchange. 'O Box 8180, Oftawa, Canada K1G
IH7

WANTELD: B - WA | peed one inoexc. Bo mind
condx. | know you've got one in the choset!
NSOFF (118) 99- 3400

WANTED: Mclntosh and Thordaron amph
fers any condx. Marcus Frsch, WASIXF, Bos
2RANA, Croenficld, W1 51228 0800 {414) 545
sO7

FOR SALE: FROAT LSH and UISH kit - S40;
new machined ooax antenna paned - §9. All
restorable. Coming soon 28 VI supply? Jay,
WBOWNE, 321 West 4th 51, Jordan, MN
55352, (612) 492-3910

WANTED: EME 430 manual, will buy or
swap; looking for Heath, Fico, Enight, eic
manuals, buy or swap.Pete Markavage,
WAZCWA, 27 Walling 51, Sayreville, NJ
ORRTZ. ("WIH) 29H-Rufd

FOR SALE: Tubes, capaciton, sockets, NOS
and reproduoction parts for anbuue rados and

e Large SASE for tube list or $2 for 20 page
catakiog, refundable with 1t order. Vintage TV-
Foadin, 3498 West 1055, Cleveland, OH #1111

FOR SALE Weston 785 multimeter, exc - $30
WANTED: Full TUCS-12 manual: VG o exc.
TCS-12 wmir; schematics )/ manuals for RCA
WAMC audio generator; Colerad monitor
{radw) CM-3. Carl Gottsmann, KN6AL, 3790
6th Ave., 1-E. San lh-gn. CA 9210, {619) 295
5611

TRADE: Heath AT-1 smitr w //matching AC-1
antenna coupler and Heath 5-2 electronic
soope switch for nice old telegraph key. Rick
Ferranti, WAGNCX, 254 Flonmnoe Ave., Arling-
ton, MA O2174-7248, (617) bdi-6343

BOOKS FROM ER |

Monev back guarantee!

MeElroy, world's champion radio telegrapher by Tom French..... 819,95

The First Fifty Years: A History of the Collins Radio Company and the Collins
Divisions of Rockwell International .........$49.95

Fixing Up Nice Old Radios by Ed Romney....... 525
Wireless Communication in the United States by Thorn L. Mayes....$29.95

Communications Receivers, The Vacuum Tube Era: 1912-1981
by Raymond 5. Moore........3rd Edition .....$19.95

Don . Wallace, W6AM, Amaieur Radio's Pioneer by Jan D. Perkins.. $29.95
Oscilloscopex, Selecting and Restoring a Classic by Sian Griffiths..........519.95
Please add 53 per book for shipping. Colorade residents please add sales tax.

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




~and manualy for the period 1933-1983,
- Jim Stitzinger, WAICEX, 23800 Via
Irana, Valemcia, CA 91355, (805) 259.
2611. FAX (805) 259-3830

MSﬂLE('nlllrhﬁh-ullhﬂ.h[h*'tﬂlm'
for high quality AM, 6 Khz - $83.50 ea 10%
dissnumi for two filters. Money back guarantes
Calif. residenis please add salis tax. Vecior
Control Systems, 1655 No. Mountain, Ste 104
45, Upland, CA 91786, (%09) 156250

FOR SALE: Collins spcr - $200; Codlins 302C-1
waltocber, w /housk - $500, 7SA -2, works, needs
o be clearwd up. w/cabinet - $400, T5A-3 parts
o, mo filter - $150; very clean KWS- 1 & 75A-
4 w2 filters - SHNNE filber FASSDND - 75
Acrden PUS 2000, chowsary 8wk, o i or brrackaet
- 50 8877, Bike niew - S0 Divake C-line, w /3
filters, NB4, M54, ps, clean - $550; 2.1 filler for
E-F90A - $50. Mike, KEBOCG, (419) affa- 1550

WANTED: Buy and sell all types of electron
tusbees. Harold Bramesibedt, ClN Electronics, 6104
Egg Lake Rd., Hugo, MM 55008, (R00) 4219397,
FAX (612) 4290292

WANTELx: Collins KW-1. Joel Thurtell, 11800
Priscilla, Plymouth, MI A4S0 (313) 453-8U0

FOR SALE: Racal MAT? smir drive unit, 1.5
o 30 MHe, S587D50/CW/PSK, ex. British
zowv't, matches the RATT revr, 19" rack mount-
ng, all tube, diecast chassis, VO condx - $450;
Racal TAHRI, 500 wall SSB/CW xmitr, 3-15
Az, all tubwe, unused and mint, stored since
“hie T0's; Hal ST-6000 RTTY terminal unit,
mint, orig, box and manual - $175 WANTED:
ATTY terminal units and HF modems made
ay Frederick Electronics, Nigel, ADAG, (404)
OS2 e ), BE9-10097 ()

= coTive &

™E

COLLINS MONTHLY
JOURNAL

“Tre Collls ey _Seets

Pvpicd o the Pacacavaidon
ik Lellins Ruddy Lewimmenl

Suories, Ternndcal Articies, Froee dos

FOR SALE: Early telegraph books! The MNew
Wireless PMoneers have acquined the technical
library of Teleglobe Canada consisting of
many rare and out-ol-print books on telegra-
phy and telephony dating back 1o 1850, Also
included are various trade catalogs, 19%h cen-
tury telegrams, and misc. ephemera. For cala-
log, #14 10 be published this summer, please
send 2 (¥ foreign) (o Mew Winckess Mo
neers, POB 398, Elma, NY 14059 Phone /FAX
(716) aR1-3156

WANTED: Jobnson prar, all models, any con-
diion. Also parts and bterature Ploase stabe
condition and shipped price. Wen Tumer,
ADTZ, Box 451ER. Cal-Nev-An, NV B9

WANTEL: Spraker for Collins 75A-2 David
A Clark, KS5PHF. 9225 Lait Dy, El Paso, TX

THIS (915) 5914184

FOR SALE Collins meatball Laped pin - $5.95
+ 3T 5 & H George Pugsley, WeZr, 1362
Via Rancho Priy, Escondido, CA 93009

FOR SALE: Crystal filbers from direct-to-line
multiplex cands, 5.2 MHz comer freg., 33 kHz
bandwidih (great for Hi-Fi S5B), w/USB car-
ner xtal (5.2 MHz), response graph, and ter-
mination specs - 325 ppd. Al 5.2 Mz xtal
filter, 200 Hz bandwidth - $25 pped. Both items
- $0 ppd. Bob Miller, KEAF, 9655 Appala.
chian ., Sacramento, CA 95827, (916) 362-
=81

WANTED: Hallicrafters 5-76 rovr, exc. physi-
cal comdy, need not work electrically. Tom
Rousseau, K7PIT, 23995 SW Drake Lane,
Hillsboro, OR 971273, (S00) 642- W00

FOR SALE: Viking Hront pancl refinishing this
summer. Call orwrite fordetails. Kon Fisenbrey,
KCSDFX, 115 First 5t, Sugar Land, TX 77478,
(713) 491-7T8D

FOR SALE:Clegg Thor-6: Clepgg tdverand Clepg
Fer, All are in mint condx, Dusty Khodes,
WEMOW, 1324 N. Dorset K., Troy, O 45373,

1513) 3139-1546




brosdeast microphones; cash or trade. James
Stecle, Box 620, Kingsland, GA 31548 (912)
T29-2242

FOR SALE: Collins plate xfmr, pri 115-230V,
sec. 2250 VRMS CT @ 565 amps - 840, new
tank circuil variable caps, 125925 pFd at 15
KV - $70. All plus UPS. WANTED: Manuals
fior Racal RA-17, C-12 and RA-2378. Dan Ma-
son, I KL 1, Box 2MF, Santa Fe, NM 87501
(S05) 455 16

FOR SALE Brpair & restoration of all clees
& vintage radio equipment, reasonable rates,
prompt turmn around, 25 yrs expenence. Mike
McKean, NIH]OQ, 726 McClellan St., Philadel-
phia, PA 19148, {215) 106111

WANTED: Hammariomd HO-200, must be
VG cosmietically, clean and at a reasonable
price, Charles B Glover, 2000 Ponderos, 1137,
Camarillo, CA 93010, (BO5) 3891520

FOR SALE: Service manuals. Photooopies $5,
shpg $.50 per manual. Hallicrafters, Heath,
fied (formally Miller Radio), %09 Walnut 51,
Erie, PA. 16502

FOR SALE: Hammarhend HO-129, w/book,
in good condx - $100. Buyer pays shpg, and
handling. Jim Barrows, W7BCT, 15121 4lst
Ave, SE, Bothell, WA 98012-6113. (206) 337
ABAD

WANTFELE: Two AXPH or 6083 tubes. Crant,
NQST, (817) 491-2393 collect, eves

WANTED: Beginning colloctor needs any-
thing Vibroplex, Send me your bug and key
list. Mitch, WA4OSR, 11 Midtown Park, E,
Mobile, AL 36606, (205) 476-4100, M2-TI59

FOR TRADE: NOS tubes 6]E6, 6KD6, 61468/
W, 7815 4X150A /W, efc. Sylvania, GE & mil
Also have NIB APR-4 radar rovr, w/plug in
anit. Trade for carly transistor & pencil tube
racdics, shirt & coat pocket types. Hoffman,
Sony, Regrncy, Toshiba, Motorola, Boy's Ra-
dim 2 xintor, etc. Dan Stecle, Bob's Radio &
Television Service, 2300 Broad St San Luis
Obispo, CA 9301, (B05) 5432946 , B AM 1o
530 I'M

WANTED: Military radios. US. RT-136/
GRC-13, R-1444/UR: British WS No 62, WS.
Mo 11; Canadian WS Mo 19, MK 1L Soviet
R (P) MM Leroy E Sparks, WesYC, 924 W,
McFadden Ave, Santa Ana, CA 9707-1114.
(714) 90813

FOR TRADE ExSoviet clandestine s, w/
toneburst + encoder. WANTELD: WW Il Cer-
man ex-service equipment, suilcase sels.
Swap? Why? Rag Otterstad, OZ8RO,
Hosterkobve) 10, DK-360 Birkerod, Denmark,
FAX 011454468 1514

WANTED: Schematics/manuals Heath 153,
142, Precision F2000C, RCA WR-AYH sl gen.;
Knight RS5A revr; Hallantine 30081 AC VTVM.
Jack, WASCSM, KIDS NW 58 Court, Tamarac,
FL 31321, (305) 721-2337

WANTED: Heath SB-2%/700 amplifier Do
ol peeed Tubes. Scolt johnson, KCTBGE, 5111
E Sharon Dy, Sooltsdale, A7 B5254- W06 (602)
9515779 (h), 4133002 (w)

WANTED: Radio Shack stereo Parametric
equilizer model 32-1106. Michael Murry,
KEZLH, POB 5141, Hempstead, NY 11550
(516) 48940 anytime

FOR SALE: Orig manuals - Drake TR
wevr (exc) - $12 ppd US; Hickok 505 scope
(good) - $12; Rex Bassett Model 12 aircraft
radiotelephone (lair) - $10; mic w/fcond for
Drake TR-3C, ITT, 500 olms, NOS - $20
Ken Hodge, KBACM, 42846 Cinema Ave.,
Lancaster, CA 9054 (S05) 454702

WANTED: CVM-1 or CVM-2 UTC mnd xfmr.
Ball, KFZIU, 119 Ivy Brook Ln, Chapel Hill,
NC 27516

FOR SALE: WW 11 TCS radio, complete sys-
tem - $375; spy radio AR 11 - 1200, Steve
Bartkowski, 4923 W. 28 St Cicers, 1L 60650
(TOR) H63-MrH)

WANTED: Front panel plate amps/rel. out:
put meter for Prake TAXC Bill Ewald, 1"O8B
12163, RTP, NC 27709, (9149) 4937608

WANTED: Fico 435 scope; 8950 tubes lor my
Swan 1200 Johe, K6UL, Box 687, Ashland,
OR 97520, (500) 488- 1506

FOR SALE: Hallicrafters 594 Civic Patrol, 30
50 MHz, (I, electrical VG, w/orig, manual -
$10 phus shpg, John Vercellino, WBSOVY,
(708 S W20

WANTED: Hallicrafters S-$0A /400, SM-40 5
meter; Viking Adventurer. Bob Braeger,
WAGKER, 66 Navel Ct., Riverside, CA
G2506, (H09) HE2-50E4




DOVETRON

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NB- | Nowse Blanker is a small solid-state devise that plugs directly into 122,
J23 and 124, which are located on the top of a Collins KWM-22A HF transceiver, The NB
| may also be installed in all versions of the Collins 755(*) receiver

In addition 10 powse pulse blanking and random nose suppression, the level of the received
signal may be amplificd 15 dB o aticauated more than 20 dB. Specs upon rogquest

P.O. Box 6160 -
Nogales, AZ 85628-6160

Telephone 602-281-1681
FAX 602-281-1684

FOR SALE: RUCA WIOA; Stromburg, Carlson
model T0FF, RCA model 1-X-591; DX-100
Marty, (W) 3594425

WANTED:: Schematic for Motonols polios / air-
port station console model nr. TI202ASP20.
Unit has mic amplifier and VU meter. Don,
WHSLIA, 903 Madison, Minden, LA 71065
(318) 377-0651

WANTEL: Check those basements for WW 1
radar equipment, | buy units or complete sys-
tems. Allan H, Weiner, 507 Violet Ave., Hyde
Park, NY 12538 (914) 471-9500

FOR SALE: B- WA completely restoned tonew
spevs by Rick Mish, Looks /operates like new
Inchudes: ops/repair manual, 3 spare ballast
tubes, all R-PO0A FR bosk s, and oo laors,
spline wrench set. Orig. shock mount cabinet,
very rare. Heath SB-620 spectrum analyzer in
exc. condy set up for B-390A use. All $975 or
consider trade for Divalkoe RS (mid “90-94) or JRC
535. Victor, (B05) 5834006

WANTELY: Back issues of AM Prss Exchange
#1-75. Thomas Berry, K9ZVE, 1617 W,
Highland, Chicage, I1 60664, (312) 262-5360

WANTED: Cates manual /schematic for MO
2639 moad, monilor; Gates SA-J98 or 5A-38
limiter; large scrpt emblem for carly Gates
xmitr, Tom Smith, NSAMA, 13034 Elmington
Dr, Cypress, TX 774292062, (713) 3763436
{h), 957-6420) (w)

FOR SALE: DOSS0 revr from 1961 ARRL
Handbook, unwired, includes all major parts
excepl tubes - $50 plus shpg. Don Knotts,
WIHIS, 3158 NE Azalea, Hillsboro, OR 97124
{503) 645- 1730

WANTED: Histonical information, advertise
menits, manudacturens promotional literatune
on RCA Radicmanne nove model AR-BS516
HLA. Weber, 4845 West 107%h St, Oak Lawn,
IL 6453 5252

WANTED: EF] Ranger or Valiant; 75A-4. Dan
Martin, WBGRA, in contral Calif, (09) 734-
57

WANTED: KWM-2 wirned-in relays. VIPZMC is
ORT without them. KHS], 749 E Prospect,
Girard, OH 44420, (216) 5459692

TRADE: Exc. Hallicrafters R-44 spkr lor same
National sples formy HRO-60. Larry, WOOGH,
(602) RI2-4618

FOR SALE or TRADE: Kevwousd Twins 7599/
R599, exc; HW-E; Mhilmore code set w /o
Ameco AC-1 xmir, w/manual, misc military
sphrs. Joe Perratto, K2OPK, 1M1 SW Evergreen
L, Palm City, FL 349990, (407) 220-7362

P

ELECTRON TUBES: All types -
transmithng, receving, obsolete, mili-
tary—Large inventory. Daily Elec-
tronics Corp., 10914 NE 39th St B-6,
Vanoouver, WA 98680, (B0) Mb-6667,
{206) B6-BESG, FAX [206) 895176
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FOR SALE: Restoration of vintage radios; 25
yean experience. Phil Goodman, KAFXB, 217
Millbrook Farm Rd, Marnetta, GA NE6S. (404)
S09-5493

FOR SALE: Unbuilt Ocean Hopyper kit in Elgin
Radiofest Auction Aug Sth. WANTED: 1934
Ross, KY9M, 875 Gondon Terrace, Winnetha,
1L 60RO (708 441-6462

WANTED: Collins 75A-2 and FASSBOR mech.
filter; B&W JEL coils; Viking Navigator
TRADE: F250A67 and FIONZA mech. filters.
Brian Roberls, KOVEY, W06A Bvergreen R,
Pittsburgh, PA 15237 (412) 9314646

TRADE: My Colling 2700G-3 sphr (for 75A-4)
for your 27001 splr {chrome trim, emblem,
for 75A-1). John Kelly, N3IGVE, 17510 Sir
Galahad Way, Ashton, MD 20861, (301) 774-
RiB6

WANTEI: Copy of manual and tube charts
for Weeston maodel 798 tube lester. Your help
s much appreciated . Bob Puttre, 637 Stratfornd
B, Bakdwn, NY 11510 {(516) 29667

WANTED: HRO-60 w/coils and sphr; SP-
SN, -0 or K-T90A Mt be comgrlete and
in good o euc. condy. Tom Tate, W7SUM,
306 View Crest Rd., Glendale, CA 91202-1333
(RONY) Bt -1 s

WANTED: CRV-4550 or 4603 /KAA receiv-
ing equipment. Dave, (315) A 1258
WANTED: Vintage tube CBs; pwr sply/
modulator for Johnson 500, Send card or call
with models you may have, Steve White,
WBSUCT, Box 1086, Clute, TX ¥7531. (B0O)
374-6477 - HN0H (leave message)

FOR SALE: (2) 5V, 145A AL xfmrs - $10 ca.:
25V, 10A fil xfmr - $850; xfmr input . 50
ohm pri., 4200 ohm sec. - $7; 16,250 ohm pri,
500 ohin sec. - $7. Joe, WHCAS, (916) T31-8261
WANTED: Collins 75A-1 or trade T5A-2 of
TSA-3 for 75A-1; socket chassis punch set,
Grenle or similar; Johnson literaturne, (orge,
(SUI7) 28801242

WANTED: Subminiature tube and hybnd por-
table radios, like Emerson 747, H3H, B39, B56,
Silvertone 4212, Motorola Pixke, Tom Thumb
526, 600, Crosley book type etc. Takashi Dioi: 1-
214, Minamidai, Seyaku, Yokohama, Japan
FOR SALE: Collins 30L-1, clean conds tubes
and HV tested - $350 ea., 3 lor $1000, Sets for
repair - $225 ea., 5 for $1000, Mike Murphy,
{619) 444-7717, FAX (619) $44-6750

Collins Cabinet Painting

Using original paint formula and

automotive process by a Collins
collector. No 5t. James Grey. Chuck,
WAJHHG, Phone (804) 496-897 1

WANTED: WRL-TUhomir; HE xmitrs for display,
marst be musseum quality; thousands of OSL
cands to paper walls of Amateur display. Call
Lasn, (402) 3921708, Woestern Heritage Museum,
Ovmaha

WANTED: Cabinet for HIO-120 0 FIO- 140 and
old commircial one or two tube xmitr, such as
Bl e AGT by pe. Need not waork, Colin Lamb,
K7TM, 29830 NE ML Top Ril., Mewherg, OR
GFIAL. (503) S840

FOR SALE: Collins 918M commisrcial xovr, 2.6
- 30 MHE, S5B, AM, CW, solisd stabe, 1 50W, w/
manuals - $375 FOR Stuart T. Carter, 11, POB
0177, Indialantic, FL 32900-0177. (407 727-
is

WANTED: Manual or copy for the Collins
S16F 2 pwr sply, abo Harvey- Welb THS S00Dm
nice condx. Metle Crowley, WIGZS, POBAT6,
Sumterville, FL 13585 [904) 568 1676

WANTED: Swan Eng. 117 AC pwr sply and
240 for parts; Swan DD-76; S16F-2 {RE) crystals
for C1-1, Dean, (714) 6437930

TRADE: BC-727, #19 VHF lead, new C-H7/
ART-13, CD-645-As, new BC- M55 WANTEL:
Navy stuf ! Big, sall, even wseles bits. William
Donceclll, M South Chester, Park Ridge, 1L
06K, (708) 825-2630

WANTELD: Fused plug as used on Johnson
xmitr line cords. Thanks. George A Flanagan,
W2KRM, 42 Cygnet Dr., Soithtown, NY 11787
(516) M-t

FOR SALE: Globe King S00C - $700; National
18302, chean - $150: large vacunm variables - $50
o $100: Eimae airflow sockets - $30. Ed Prior,
159 Albany St Clayville, NY 13322 (315) 839
SRR

WANTED: Halborafiers S X0 and SX-71 rovrs.
Hank, WaSKC, (602} 281-1681




WANTED: Any condition, Hallicrafters Sky Masterand EP-132 as shown.
Alsowanl SX-46, 5-18 and 5-49. Chuck Dachis, "The Hallicrafter Collector’,
4500 Russell Dr, Auslin, Texas 78745. (512) 443-5027 I

FOR SALE Mint Collins FM adapter for 75A
series roves, model 1480 adapier. Best offer
owver $25 plus LIPS Wes, WSDIM, 1950 Chevelle
Dy, Babon Roupe, LA TORING

WANTELD: Parts or information on 1948 Ampex
el 2000 tape recorder, Gary, WASMZLL, 1751
Michon Dir., San Jose, CA 95124, (408) 266-2218

FOR SALE: Hallicrafers FIT-52, 5X-101, 5X
100A - $225 each; K-48 spkr 335 w/rovr;
Hammarlund SP-600-[X17, in new cabimet
$700. All exc. RMEILS? converter - 525, All L)
u.h|pn Johin, WEVEBLD), (513) B31-3195%

WANTEDX: Late Navy LM rexg. master (painted
gray) w/accessorws. Also need ong Soopy
Mavahape S1Z77 LM maen manual Wil gladly
buy your LM o get manual. Don Kelly, 27973
Busih L, Scappooss, (R $56

FOR SALE: Collins 75A-4 u/n 2102, w /splr

SO0, 5/ n 436 - S, Johnson 275W Matchbox
75 /%), Hallicrafters 5-R5 - $125; 5X-146/H1
46 - $MNE HTA5 - $450; HT-32 - $100; B-47

$35.10 pay UPS or pickup at Flagstaff hamibest
Win, AT (702) 297-1156

WANTELD: Manual/copy for a Lysco 600-5
smir. Tnx. Sam Ash, 207 Middleton Rd.
Chatsworth, GA 30005, (716) 695-5658

FOR SALE: Elmac 'SE-612 - $40; PSR-12 - 525
unused AF-68A caburet, chassis & unpainted
front pane - $40. UFS xtra. Kent Madler, K4AIHN
3155 Old Salsbury Hd., Wirston-Salemn, N(
ITIZT. (910) THE-06

WANTED: EF xfmr T19 for HOQ-170 p/n
K382-1; 60 kHz IF sfmr p/n M42005-1 for
same., Steve Gajkowski, KR 2, Box 2712,
Saylorsburng, PA T3S, (717) 992-6768

a8

FOR SALE: Benadix MMN26Y - $5 Fuao 7H
masdulator - $5¢ FV 635A ma - $50 MNatbonal
VRO &2 - 815 Yaeau FREENT relay o - §25;
ong manual AN/SPR1/APRL make of
fer - Pye VHF PM base, BC-60M, BC-6%. Mel
Stoller, K2AOW), 1N Stockton Lin., Kochester,
NY 14625, (716) 6710776

WANTED: Type B ("WH-2050 ko) conl for HRO
series roves; Johnson Viking 122 VECL John
Zitzelberger, WHA][E, 5257 Lewis Rd., Agoura,
CA 91300, (H1R) 9 -KI58

Electric Radio
T-Shirts

The front displays the loge from

r the cover af ER (the tube outline,
Electric Radio, and celebrating a

bygone era). The back has ""Real

Radioy Glow in the Dark" {uved

with the permission of Classic

Radio).

The T-shirty are U.S. made by

Haynes and come in S5-M-L-XL

and XXL{$1 extra).

The color is just a fittle Hghter than

the cover of ER.

515 delivered.

| Monecy back guaraniee.

ER, Box 57, Hesperus, CO 81326




W7FG Ye.:ﬂvt w&e Manuals —_

Bartlesville, OK 'HW e
(H00)-807-6146  (918) 333-TH93

Seommdy binaders with protective covers * SASE for our latest catalog
* 24 howr service
“pwer JOO0 mmssaly im stowcd ™
Collims, Db, §iluodse, Hallic rafiers, Hammuariend, Heotkls, Johmun Notnal, Swan. et o

e

H) L IT1R

e S8 i
1 ii

WANTLID
WANTD ‘ —r 04 il
g i

AMATEUR RADIO SURPLUS

Haommarhaod € ollecior
| dvwi thee D oy Gl Sioam Rlarnreian limed oo TR im biade waabwvars camt e g Dleiseants. &
w hetle A Dot v Dwr ansgiinals Some have Teelimenl il e Vo ookl

Toctaare, Bl & wdealn ey Adog the el Dile el Woayme el sl e

adienrnvabewe e mgeeneer foe Rlpina S, troinow b ba e s Tl Bl v vy TR
walnbiiy A s o 0 basi] v ot o B e b st tesis to i bsest ol fe Ty pit st B TEWY D wall
T b (it et s Aol 1ol 1Rk
W Pkt Proate o silppmind |0l PE S i i wi o Flammasiar bl T

el
| il ) Uil
1 .

Rabert Fowle
1215 Wainmilredd
Jackson, M1 49202 1%46
(S17) 789-6721

Huy & Scll NSO dealer mvenfory vintage gear and g

1y



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 75A-2, 75A-2A and 75A-3 HF amateur receivers.
Selecting CW with the front panel Mode switch enables the PD-1 with

fast AVC. Selecting FM enables the PD-1 with slow AVC. The AM
position provides the original AM detection. Specs upon request.

y

DOVETRON

P.0. Box 6160
Nogales, AZ 85628-6160
TEL: 602-281-1681
FAX: 602-281-1684

FOR SALE Repair of TV-7 tube testers w/
calibration: | will fix and then verify calibra-
ton of your TV-7 tube tester for $45 plus all
shpg or retumn it no charge. Please o units
wiith bad meter movements, book clips or case
handles. Linit must be repairable and not a
basket case. Daniel Nelson, 1025 E Desent
Lane, Fhoenix, AZ H5040. (602) 243-7421

FOR SALE: PRC-A7 LSH comversion - mech
filter only $45. Your ampl, maod unit converted
- 555, Roger Leone, K6X0, 136 Delta Cir,
Vallejo, CA 945849, (707) S5 -66549

WANTED: Hallicralters 5X-17, only In VO
condx. Jose Cangas, EAAIL, contact in the
States is Kurt Keller, (200) 431-6850

FOR SALE: Heath Mohican GCLA; Rogency
ACT Tl6Kree. None working - 340 cach.
Hoowver, (801) 7265762

WANTED: Question? Has anyone ever seen,
used or owned and for s willing to sell or
share info or manuals regarding the National
LF-10 tuner and Collins 5501 tumver? I so call
collect after & P8 (609) 904122 and ask for
Fred

FOR SALE: Realistic DX-160 w/sphr - §75;
Mational SW-54 - $15; Knight Star Roamer -
$30. Ken Johnson, NSUS, OB 10063, Austin,
TX THF6h

FOR SALE: Popular Electronics - $1.50/ copy
ppd.. send wanits; RUA TV schematics, 195051
TVs - $12 ppad.; Flantronics headsat

SPOM - $30 ppd. B Eastwick, N2ZAWC, 224
Chestrut St . Haddonbekd. N] 08000 (609) 429-
w7

WANTED: Sull looking for all of the mifitary
sets and manuals in my April & May ads. FOR
SALE: National manuals; BC-611 parts; mili-
tary rlios & manuals. LSASE for hists. URM-
13-322; DY-17A/ART-13NOSH - $45; ART-13
Plugs - 525 cach; BA-I8, new - $42 50, Flus UPS.
Robert W. Downs, WASCAB, 2027

D, Houston, TX 7AM3, (717) 467-5614

FOR SALE: Manuals - RME &9 [operating) -
$11, service - $11; Ameco SWR -84, FT

- $6; Glove V-10 - 39 Johnson 122, CE. MN-2 -
$12; Lil Lulu xmtr - $10; NC-109 - $8; Johnson
Matchbuox (275W), Clegg 99'%r, Conar 500 - $7;
Drrake O-X'er, Colling vernier knob - $4;
Lafayette HAS0- $5 Others page 49 of Junc ER.
Copies ppd USA, Richard Prester, 131 Ridge
Ril., West Millard, NJ (7480,

FOR SALE: FF 455 15 Caollins filter, new - $60;
T5A- rovr, 2 filters, WE, w /spinner - $475, HQ-
170 revr, 160-6 meters, w/chwk & manual -
$145 WANTED: Harvey- Wells B-% revr in good
condx, will buy or trade, Hallicrafters S- 108 for
same. Mel, WOMLT, 67750 Ridge View Dr.,
Maontrose, OO R1400. (M13) 249154

FOR SALE: Johnson Viking Invader {imissing
cabinet and 1 meter), otherwise complete, w/
tubes - $100; Hallicrafters SK-400 Cyclone, no
sply, cabinet white, looks and works fine - $250;
Swanpwrsply 1ITXC, mint - $125 Craig Pricher,
WASHRN, 1308 Knstin Dr., Libertyville, IL
GI0HE. (T08) 3671599

FOR SALE Collirs S line- 325-1, 7551, 31284,
516F-2, mics manuals - $700; Codlins 300-1, KE,
late - $800 or all for $1250 phs shpg. Ruth
Cushingham, 11654 E Grande Vista Dr.,
Whittier, CA 90601, (310) 6958633




FOR SALE: Wattmeters URM-120, 2-1000
MHz, to 1000 W, three meter, Case,
marusal, 20 bs - $120; URM-25D sig. gen. 10
kHz - 50 MHz, as-is hor parts, 45 Ibs - §25
each, 2 or more $20 each; Polarad 1 108A 695
11 CHz, no output, 55 Tbs - $50; HP cabinets
hl#mwwuﬁ.ﬂ Ixins
n. paned, 13 in. deep chassis, side handles,
used, 20 Ibs - $25. Add shpg. Tartan Electron-
ies, Inc., Box 36841, Tucson, AZ BST40-6841
(602) 577-1022

WANTED: Telegraphic apparatus and keys by
collector, not a dealer, Will pay top dollar, Pete,
WH2BYOQ, (201) B18-4911

WANTED: Collins wmirs models 30A, 30W,
JOFX, 328, 32C, 32HA, 408, Pre-1940 HRO),
Hallicrafters Silver-Faced Skyriders. Paul
Christensen, N9AZ 11142 Raley Creek South,
Jachsanvwille, FIL 32225, (94) 721-9111

FOR SALE: HRO-500; AT-1. WANTEI:
Jobweson T/R swilch, dead Thunderbolt or
Courier. joel Thuriell, 1 1800 Priscilla, Plymouth,
Ml 48170, (313) 453-53000

FOR SALE: Make a stalement! Be the hit of the
hamiest, or your local radio club meeting with
this daring T-shirt that pulls ne punches and
says it all! “1 hate slopbuckets” in bold, black,
block letters is emblazoned across the chest,
Just below that, in brilliant florescent yellow,
E"AM Forever”. Quality Fruit of the Loom,
made in the LS. Available in grey, red, blue
and groen, insizes M, L, XL Just $15ppd. M.-h-
check or MO payable to “Hate

Mail 1o KEMLY /O, 1802 W. 17th St Porblo,
COBHD Mlease allow & o8 weeks for delivery

719) 4. 2459.

/" FRONTIER ELECTRONICS
Lehr, ND
Everett Hoard, NEINVQ (former WOHFS)

We rebuild most any cannesd capacitor P
Collins 15 mPd @ 5 KV - §74. Rebuilding any
rournd single can - $12, with a max, of 450V &
Db Fl, This includes Twist-Loc types. Add $1
fior vach added section

We sell capacitors via mail onder, send for
pamphlet. Ex. of 600V, (47 mFd - § 64, .47 mFd
-$1.20 NOMINIMIUMORIDER. Total shappang
charge §1 / any oeder. Many ol sned hagh voltagre
capailors i stock

Froatier Electronics, P} Box 218 or 400 5.
Meiniosh, Lebr, NI S8460. (701) 378-2341

See our booth: Benver "CRCT Apnl 23 &

Bloomington, MN, “NARC™ May 21-24
v . =

FOR SALE or TRADE: HO-100 - $60; HT-37 -
$50; DX-40 - §55, CE-20A, w./ BC-458 VIO - §55;
Divake 28 - $120; HW-101, w/pwr sply - $180;
Dientron 160- 101 amp - $1250B0; Invader 2000
available m fall - $950 WANTED: Jobwron SSH
adapter & Ranger Il inexc cond. Cal, N6KYR,
300 Pico St Morro Bay, CA 93442 (R05) 772-
436

TRADE: Les Logan madel 501 chrome Speed-
X bug, fair condx. WANTEL: Keys/bugs or
MNational gear. Niel Wiegand, WASVLZ, 12105
Mustang Chase, Austin, TX 7R727. (512) 219-
H54H

WANTELD: Panoramic Radio Products PR
panadapter; also wanted Johnson KW Malch-
box, w/SWER meter. lay Spivack, 1255 Wash-
ington Ave., Kent, WA 98031 (206) H59- 2680

FOR SALE: NOS tubes. SASE for list
WANTED: Ranger Il PRC-77 modules; NC-
M0 sphor & manuals for KT-1T13A /MRC-68A_
Jeseph Finner, 201 Ruthwood D, Lalayette,
LA 7US0. (318) 981-TT66

FOR SALE: Hallicrafters SX-101A - $130;
Ceitral Electronics 20A - $100; Collins R-388/
S51)-3 - SN 51] -4 - $500; Hammarlund HOQ-150
- $175 WANTED: Clean unmaodified Viking I;
Hallicrafters HT-20; Harvey 1007, Jim
lorgenson, K9R], 1709 Oxnard, Downers Cirove,
IL 60516, (70R) K52-4704
WANTED: Any info on where | can get a
professional quality black wrinkle paint job -
please be chanitable, take a moment to call me
with thas indformabon. EW._Poll, MDD WATYTW,
(9 #9339

FOR SALE: 7551 - $190; 3251 - $1%; Tecraft
VHF tx w /3 converters - 575 TRADE: HRO-50
J coil for F coil. Carter Elliott, WIMAYS, 1460
Pinedale Rd., Charlottesville, VA 22900 (R04)
9797383

WANTED: Pwr simr for HRO-60, Dave
Williams, WBEZ]P, %67 Hwy, T, O Fallon, MO
#3366, (314) 240-1H70

WANTED: Collins 3108-3 and 7OERA, CMS-1,
S00W & diagram Thordarson 21M7S mod. ximr
FOR SALE: Collins 32V manuals, redone, nice,
complete. Jerry, WREGD, (303) 9792321
Collins S-Line Gray Paint
New mix by onginal mossfocirer. Part
ao. 097-6161-000 8] 8K0.39.93 per can plus
S&H Omepa Electromics, 1071 Railvosd
Se. PO Box 379, Knightdale, NC' 275435,
[919) 2667374

51



Coﬂim 75A-4 Modification Compendium

* All the factory modification bulletins from Collins Radio Company
* All the articles printed in CQ, Ham Radio, QST and ER

* 85 photocopied pages, in a 3-ring binder

* $18 delivered. Money back guaraniee!

| : ER, Box 57, Hesperus, CO 81326

FOR SALETRADE: Tramsmatting / Recenving
tubes, new and wsed. LSASE for list. | oollect
old and unigue tubes of any type WANTED:
Taylor and Hewnlte Kaufman types and large
tubes from the old Eimac line 152T through
2T for desplay. John H. Walker Jr, 16112
W. 125th 52 Olathe, KS 66062 (913) 752-6455

FOR SALE: New reveiving, tubes, special sale
-all $2 75 Sales expires 10- 194, Stock up now?!
SASE for lst. TRE, POR 806, Lake City. Ml
49651

WANTED: EF xtmr T19, p/n KXR932-1; 60
kHz IF xfme p/n MA05-1 for HO- 170 Steven
Gajkowski, KDIHT, RR2, Box 2712,
Saylorsburg, I'A 1KIS). (717) %92-6768

WANTED: Collins S-line console dimensions
for 7553, 3253, 30L1 and acvessories. Earl
Russell, WR1Y, 98 Skyfields Dr., Groton, MA
01450, (S0H) 448-5822, FAX 4489405

The 1994 Amateur
Radio
Mail Order Catalog
and
Resource Directory
1,600+ Listings
dth in
EDITION | 216 Categones

FromAtoZ
For fast lookup

240 Papes

A Must for any Computer
or electronic enthsiast
516 plus $3 SH USA

Electric Radio
Box 57

Hesperus, CO 81326

FOR SALE Thousands of bested tubes w/
warranty! Both xmit and Rec tubes. 15% off
current prices bor all orders over $25 during
June and July 4 i you ask. Buy those spane
tubes for your tube radio, sudio, ham and
chevtronics at abwoud 25% of new | have bunches
of octal, older, 7 and 9pin tubes. AR tested
aral bowed | give a W day warranty. Send
warnts of SASE with two stamps for st Daniel
Nelson, 1025 E. Desert Lane, Phomnis, AZ
BSO40. (602) 243-7421

FOR SALE or TRADE: Heath SB-301 in good
oonddx - §75 plus shpy,. Fred Clinger, WARK]],
417 Beechwood Dy, Caalion, OFH 44831 (419)
468-6117 after & 'M Eastern

FOR SALE Dvake MN-H00 w /manual - $175;
Drake R4-B - $150; Drake R4-B/TaX- -B/ pwr
sply (w /o cabinet or sphr) - S0, Ben Deovlet,
WaFDL, 933 Robin Ln, Campbell, CA 95008,
(408) 37440372

WANTED: Dvake 20 meter; B&EW 51008
meter; Heath Mohawk cabinet: info on
Muissner Signal Shifter model 'EX. Al Morton,
ETIEY, 1008 Liberty 54, Lynden, WA 95264

SUPER AUDIO CHASSIS
FOR R-3%0A

Enpoy FM guality sudio from your classic
receiver! Owr plug-in-and-play modified
audio chassis delivers ten times stock audio
power ol less than 5% distoriion. True high
fidelity response eliminates hstenimg
fanigue caused by “mil-spec® andio
Sold om exchanps bass, yousr pousd chassas for
ours, of mushily sned retan yours {allow 30
days) - S119 ppd
Sobd mutnght, mo exchange, 5159 ppd

LONGMONT AUIMO LAB

Bill kleronomos, kIMYH

224 Main 5L, P.0O. Box 1456

Lyons, C() 50540
(33) B2V-6438




-30A Sales-Service-Parts
SASE for info
Miltronix, POR 3541
Toledo, OH 43608

FOR SALE RIT for KWM-2 and 5 Line. No
modifications for KWh-2. $5995 tested [ 4295
for kit. SASE for details and order info. John
Webb, WIETC, Bax 747, Amberst, NH 05031

WANTED: SX-101A; 51]-4; Johnson Desk KW
amplifier. FOR SALE Draloe MN- 2000 - $200,
{2 HT-37's (one for parts) - $125. Ben, WU,
(40R) 3740772

WANTED: Heath HE-10 manual, copy OK
Donald E Moth, W2MPEK, POB 735,
Chittenango, NY 130700073

FOR SALE: NIB Knwd T5-5305 front panel -
Sl RCA CET's - NOS WI2A - $15, used 2BP1's
- §1 JAN T magnetic shickd, as new - $1i;
Globe Chief Diedune - $50 WANTELD: 9000
MHz stal for Hallicrafters HA-5 VRO, VG/
minl HA-1 keyer; malching VG /mint 5100
spkr; current meter for Heath IP-32 pwr sply;
meeter for Johnson Mavigator and Ocean Hop-
per ooil set Mavid W Ishmacl, WASBVVL, 1118
Paulanino Ave., Costa Mesa, CA 92626 (714)
G7a-5H5H

FOR SALE: Collins spinner knob and 4:1
mechanism for 754-3/4 - $125; Collins
E51STHF revr, w//manualy - $850, Mike, KSFZ,
(713) 484-7737

FOR SALE: Viking | - $12%; RAL-6 - $95; ART
13 w /dynamotor - $145. (602) Bod-99H7

Eimac, Narda, HP, Tekironix, Erc.

FAX (415) 864-8497 24 hours
CompuServe 74020, 3223

GNP SALES

Jennings, Kilovac, Hammarlund, Dowkey. Transco, Bird, Amphenol, Bendix.
B&W. Collins, GHZ Devices, California Microwave, Addington Labs, Varian,

Vacuum variables, air variables, vacuum relays, coax relays, roller induciors,
directional couplers, attenuators and other misc. parts for builders.

Send us a business size SASE for a current list.
GNP Sales, P. O. Box 77011, San Francisco, CA 94107

Fa .
Lucas Transformer Co.
Orthisil High Efficiency Design
5 VCT, 30 AMP - $52
TAVCT, 21 AMP - 363
S KW -8 75 KW - 5125
LKW - 3143 1S KW - §163
JOKEW-SI80 25 KW - 5195
LKW -$2W 15 KW - 5250
40 KW - 5299
* [ V240 VAC Inpus - Cont. Dury Roted
* For 50'% Dury  -1.5 (1) KW Rating
* You Choose Secondary Voltage
* Modulation Xfmrs To Your Specs
* 45 Years Exprrience
vintage gear replacement ymrs
choles and capacitors alse avatlable

Lucas Transformer Co.
TI13 M. 9 Mile, Lake City, M1 49651
jale) 229 438
| Visa-Master Card Accepted

FOR SALE: Unused KWS-1 ant. relay - BOY,
Millen SWR - $12, R-%er (w/4 coils) - §25,
military HRO G ool - $15 and 15M ool - $15,
both as-is; Heath phone patch - SH Johnson
phaone patch - $15; Eico sig. gen. - $15, RCP tube
tester - $15; parting Viking 1; DX-20 as-is - #5.
WANTED: Any info, leads, ete on Pauloo mao-
bile eguipment frwwmm bt "SI, Jow Sloss, KTMES,
(206) 747-549

WANTELD: Crystal calibrator for HRO-50T,
James B Geer, WRSLEZ, 1010 Crverhill, Bediord,
TX 76022-7206. (B17) 5404311
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Mountain Mike's Summer Sizzler: GAMMATRONS!
The real article: HK-354 (nos) $75 ea.

MarrisGales ATL-104

3-500

Other Siraiens | 4if Mode Linear Amp!

25 ma [ 5.8 This amaring 230 Miiz,
80 | " Gewhopdy g | Pow pinp aubodusne brans-
mmellied b ogeerabuoesl and
se) sun [ snady to install in yous
™| mx2 oy | Bemchopaed rwssile sl Pl
D weme 1967 0 unes &
Vo PLITZ 00| oad Famac 4CX- 10,000 In
35| EDA s | e ol and regueses ondy
Sl W drvew b0 bl oul-
rs| aEzr )

pul AW X TTHX 6D
Dz A€

50
Th| e ool | S mokor Seeight

Prices do raod awcude sty or appicabhe Sales Tay Tesms Chasch o0 R wesly cwriew, 200 rwrerrgen
oeier. SoiTy, o crooll caett KOSV Tn fhe Moot Mike Carponter * omees

Store Hours: 10-00 AM to 5:00 PM Pacific Time. Closed Sun & Mon.

ARO - Sacramento Amateur Radio Outlet
4020 California Ave., Suite C, Carmichael, CA 95608
*Al Yeur Service simer 1977 (91 6) 94'4_?302 or (209) 267-1860

FOR SALE: Tektronix curment probe ampifier,
type 1M, w/fall cables, toofbos and marnal,
NIB - $125, Collins antenna tuner model 1505-
1, used for end-fedd wire, very good - SIS0, EV
MM 644 stud ko stereo mics, both look very good
but only one works - §75; SET-14 or 15/ ANN
HF xmitr, details on request; Eimae JCX10A,
NIB, trade or olfers requested, Various
Tektroni manuals, Liston request. WANTEL:
Audio driver xbmr and mod, sbnr for a Globe
Champ 300 manual for HP-4124 1DC VTVM,
one or more ARPT CRTy Clyde Sakie, N7IOK,
443 E. First 5t, Tucson, AZ B5711, (602) 323
1120

FOR SALE: Radio schematics - $2.50. Also,
tubes, books, Riders, extra Sams. LSASE for
lists. Joseph K. Forth, WAZTRT, 321 Long Vue
Acres, W'hn'lll'ls, WV 26003, (WM) 277-3154

Electric Rudio Back lssues

All back issues are available at $30 per
year or 33 for individial copies, Buy the
entire 5 years (8 1-860) for $125 amd save
$25, This price includes delivery in the
LLS. e Canada, Foreign onders please
cnguire,

Whife they last - the first five years in
a mice white box (ploed shut) with
label. These were put together for
Dayton. Will be shipped in another
bax te arrive pristine - $135
delivered.

FOR SALE: Collins 3253 - $350, 516F-2 (R) -
$125, 31284 - $125, SM-2 - $120, equipment,
parts, manuaks, books, magazines, list - $1. Joe
Ovgnero, VESRST, Box 32, Site 7, 55 1, Calgary,
AB T2M 4N1 Canada, (400) 2990489

Expert Radio Repair
Ex-Collins Service Dhvison trained tech
will profecuonally repair your Collins or
other classics. Referencoes avaulable Very
reasonable rates. Bob Mattson, KCZLE,
Highland, NY 12528 (914) 691-6247

Electric Radio Hats I

Finest quality,
LS. made,
tan in color.
embroidered ER logo. ||
$15 delivered.

i ER, Box 57, Hesperus, CO 81326




WANTELD: Manual or copy lor Subraco MT-
15% xmitr, as advertised in late 40's QST. Also,
infio on Suburban Radio Co. of Rochelle Park
and East Rutheriord, N|. Jerry Burns, KIGUP,
POB 61, Carmel, ME (4419 (207) B48-3400

FORSALE: RCA AR-AR rowr, 515- 32 MHz, w/
mariial very R“""I conadx - 100 U i'll'lnlyI Al
Kaiser, W2ZVE, 713 Marlowe Kd., Cherry Hill,
N D003 1551, (60F7) 424- 5087

FOR SALE R-¥OA depot technical manual
™ 11-5820-358-35, ong,, good condx - 550 +
shpg. Joe Bunyard, 1601 Lexington SE, Waco,
TX 76711-1701. (B17) 753-1605

WANTED: Manual and main tuning, dial for
Gereral Radio 605A sig. pen; G-R

from 19W s and "85 Stan, WAINEPL, 100 Wikson
Ave, Blackwood, N 08012 (60%) 4358975

WANTED: WW Il ART-13 and Bendix ATD
xmitrs and dynamustors, 2720 tubs, moded CA10
or GA15 or (521 Temple portable. Harry L
McCall, KBACSY, Rt 1, Box 244, Ennice, NC
623961 (D10) 657 -H24E

WANTED: Info on Communications
Elctrinics, Watkins- Jolhnson, Racal and Mems-
Clarke equipment. Lam assembling directories.
Any help appreciated. Terry O'Laughlin,
WHSGVE, 106 Van Deusen 50, Madison, Wl
53715 (HH) 258-1810

WANTED: ARC-5 revies, 316, 619, O5; BC-348;
TCS xmir {converted to 110/12 OK); HF
manpack; sked for AM local Q50 WASAAD,
La Grange, TX 7THM5

Messge: Kead the positive review of “The
Signal Corps™ in the Antigue Radio sexction,
Auvgust 194 issue of Popular Electronics. Sam
Hevener, WSKBF, “The Signal Corps™ 3583
Everett Bd . REwhifield, OH 43869723 (2186)
659-324

FOR SALE: HO-170A, VHF, Ex. ++ - $165;5X-
122A, Hallicrafter's Last classic vacuum tube
rovr, genmd - $195; Bud worink e finesh desidop
cabinet, 1488, exc. ++ - $12; ong Roberts
maodel 90 tape neconder, mint - $3; Heath SB-
00 sphr in cabinet, nr mint - $15; Hytron 2-
meter BF xmitr from 1999, nr. mint - $30

'NE BEEM TRMING TO GET HYS hTT:.NTlDM ALL
AFTERNOON === MAYEE THIS WILL DO \T ¥
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incle Dave's Lhreless World

27665 Forbes R, Ste. 102, Laguna Niguel, CA 92677
Tel: (714) 367-1012 FAX (714) 367- 1009
(800)-900-0523
We accept good, clean rigs lor consignment. Please call or write for
details before sending rigs. We can assist you in locating those hard
-to-find parts for homebrewing, transformers, ceramic sockets, old
tubes, coils (air inductor) NOS, elc.

Hot Summer Bargains at Wireless World include:

E F. Johnson tube sockels - caramic- large selection to choosa from.
BAW and Airdux coil stock from 3/4%, 24 TPl to 4%, 6 TP1, NOS.
Compaosition resistors - all Allen-Bradlay in various sizes from 1/8 watl lo 2
walts and a variety of values, NOS,

Mallory NOS 6 and 12-volt vibrators,

Mallory NOS twistlock electrolytics, all 4 section, various voltages o 400
wv

Air variables, small to large, transmil and receive lypes, Hammariund,
Mational, Cardwell, etc.

Collins broadcas! consoles, 212-A1 with manual.

Globe Scoul Deluxe.

Collins 7553C, WE; 75538, RE and 75538, WE and 3253.

Mational NC-100 and NC-100XA ---Really clean and pretty Hammarund
HO-140X, with manual ----Drake TR4 and PS, with manual

WHL Galaxy GT-550 complete with power supply and manual
Hallicralters SX-71 and S-107

Dentron Super Tuner (3 KW)

Hope to see a lot of you al Flagsiafi this year.

We are now a distnbutor for the amazing MatchAll anlenna malcher, the
greatest thing since slided bread lor wire antennas. Solve your CC&R
problems with one of these. SWR less than 1.5 across all HF bands -
$169.95 plus $5 S&H.

New items arriving dally - come visil our slore whan you're in the area.

Hours: 8:30 to 5 PM - Pacific Time, Monday thru Friday
Noon to 5 on Saturday, Closed Sundays

incle Dave's Ihreless World

56




TUBES * PARTS » SUPPLIES

YOUR COMPLETE SOURCE
TUBES CAPACITORS
000 o, rescoreg A piagh wollage sesctrohytic ard
achusivial Typees o Stonh rrylew Capacions for hibe

iy earty s ofegr [= =T 1
Types. Dl [ i

LITERATRE
TR Ol L E nlenass allenng o Weeaboe
Hiare e et fuomees Bl e ardd bhooks on o ke
o moD TErdyrrery wul % e 8 COMETRNaC RO S
e P o R s el may Wb d3ta 3y concasl
Ay W
PARTS
Resmior: Lempe bl TFVLES
sockety obeSorretert il Cheerscaes. st oogaprmnt
oy, ot vl dory s Ll

W1 5 Maple Avenuo, Tempe, A7 BS2EL Phite (S02) B20-5411, FAX (S0X) B20-8683
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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).....LL.S. $39
Other Foreign Countries by Air (only).... U.S. §70

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone .

ER
P.O. Box 57
Hesperus, CO 81326 Phone/FAX (303) 247-4935
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