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|| EDITOR'S COMMENTS Barry Wiseman, N6CSW/@

With this issue we've increased the size of the magazine by tour pages, We

hope to add another four pages in the spring. At that time - with the May issue
the price of the magazine will increase. We haven't decided how much yet. To

offset the increase, which may be a hardship to some, we're allowing everyomne
to renew for up to three years at present prices until May 1

In this issue we have our first article on NFM. Dennis Petrich, KOEOO, has
put together an excellent overview article that should be of interest o every
one, As most of you know NFM was experimented with on the hambands in
the “50's and then abandoned when SSB came into general use. Although this
mode has drawbacks as compared with AM it does enjoy some advantages and
should be experimented with further. It is definetely a vintage mode. In fact,
Dennis could not find any modern ham equipment with NFM capabality.
Everyone should be cautioned that modern equipment with FM capabality has
a deviation of 5 klHz with gives it a bandwidth of 15 kHz and is illegal below
260 MHz | hope that this article inspires others to get imvolved with NFM
experimentation. | think that there is a great deal to be learned about this mode
regarding ils use on the hambands. Wouldn't it be great if we « ould enjoy 160
in the summer as we do in the winter? NFM might make this possible

On page 2, of this issue, where it appearcd for over three years, you'll see
anolher amd Um sure the last “Reflections Down the Feedline”™ codumn by the
late Fred Huntley, WHRNC. | found this article while rummaging through a
box of old papers. It was like finding a gold nuggel.

Shirley and 1| extend our best wishes for the holiday season. We hope
everyone has a very merry Christmas and a very Happy New Year.
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Reflections Down the Feedline

by Fred Huntley, WoRNC, Silent Key

Manual CW a Dying Art

Radiotelegraphy s an art, a kind of
music, a lainguage Manipulation of a
hand or bug key can convey o the dis-
cerning listener the wdentity, the moasd,
nationality and individuality of the
sender, just through his manner of send-
g

Good CW is hike music that llows
with perfect character and space forma-
tions that emanate in a constant, unm-
terrupted stream. There have been many
artistic practitioners of the hand and
bug key, with an infinite number of
individual variations. There was the
Lake ErieSwing, the Banana Boal Swing
plus various other styles of sending.
Not to be excluded is the Sideswiper,
which i1s in a class all by ibself,

Various nationalities also had ther
own peculiar sending accent. Most ol
the time, as o commercial shipboard
opetatar, Feould tell just by the manner
of sending whether the operator was
French, lalian, Spanish, Scandinavian
or English, O course, Japanese and
Mexicans were casy to spol. Varous
Oriental, African and Arabic operators
had a totally different style of their own
Riwin.

Not only 15 it possible to know an
operator just by the sound ol his send-
ing, it is also possible to detect his mood
by the way he was sending at a given
time. Call it intuition or whatever—buat
it is a fact.

Well-sent code by hand, bug or me-
chanical keyer is music, very defimitely
It stirs the soul and inspires beauty Tts
leading practiboners might be com-
pared to Beethoven, Strauss or Mozart

Good CW sending 15 a many
splendored thing--bul very sadly, it is
dimimishing and becoming a rare com-
modity. | trace the downfall of good
CW o the advent of the clectronic keyer
The first of these was the WITO keyer,
which was manulactured by
Hallicrafters. While il was a pood in-
strument and was capable of good code,
it also was very capable ol putting out
poor conde, when used by incompetent
operators

Adter the TO keyer came a long line of
other electronie keyver-—-all with the same
limitations—capable ol sounding good
or terrible, depending on the skill of the
operator. After that came the deluge—
electronic keyboards. [ was the same
as with the keyer—they could be made
to sound either good or bad depending
on the operator’s skill.

However there were some exceplions,
P the 1960, WSFR] (] believe that was
has call) always send flawless CW with
ahome-butlt keyer, The fiest Curtis key-
bavard was one of e best sounding KBs
ever made. TheSkipjock kit KB also was
capable of very good CW with a pood
operator punching the keys. In recent
years, various keyboands have come and
gone. Almost all still were dependent
on the operator's skill to be capable of
putting oul perlect code,

Muost recently we've seen the intro
duction of the computer as a means ol
groeraling CW. They are no! immune
to sounding awiul cither. Really, there
15 no means of sending CW that 1= com
pletely immune from operator butcher
ing

The Stradivarnius of all keyvers was
{and still is) the old Bochme mechanical



keyer that was used by commercials
and military. It operated on punched
paper tape that was typed out on a
Wheatstone Perforator keyboard--many
made by Teletype Corp. Even mechani-
cal tape keying is subject to operator
deficiencies--but, in my opinion, the ca-
pabilities of a Boehme keyer to put out
beautiful, perfect code has never been
equaled by any electronic keyer or key-
board—including computers.

Good keying is not only having per-
fect character formation and spacing. It
also means having a steady uninter-
rupted flow of text, unencumbered by
excessive punctuation, etc. Good send-
ing means having good transmitter key-
ing characteristics--preferably slightly
hard on the make and clean on the break.
WI1AW codesignals are excessively soft
and a poor example for radio amateurs,

Well--where do we go from here? The
radio spectrum these days is covered
with all kinds of weird sounding modes

like packet, facsimile AMTOR, ASCII,
ete. And morse radiotelegraphy signals
are disappearing. At least, general cov-
erage receivers (xcvrs) are coming back
into style, but there is a diminishing
availability of commercial CW signals
that amateur operators can listen to.
Most amateur operators have gotten
their CW background by listening to
other amateur operators. The system
has been feeding upon itself. Amateur
operator CW sending has become pro-
gressively worse over the years. No
voice has been raised against it. We are
overwhelmed with bum fists, bum
keyers, bum keyboards.

As 1 said at the beginning, good CW
is music, or at least it ought to be. Why
does the amateur radio community tol-
erate the butchering of the morse code
by 75 percent of the operators? Would
we tolerate the butchering of musical
compositions by Beethoven, Mozart,
Artie Shaw or even the Beetles? ER

W6RNC with his vintage gear. The transmitter to the right in the corner was made by
Technical Radio of San Francisco in 1945. This is the rig Fred used when he was net
control for the Westcoast AM net on 3870,



[The'E'ieTn_e}its of Collins Quality |

by Fred Johnson
6202 Hilltop Trail
Sachse, TX 75048

Operational dependability has always
been an appreciated attribute of Collins
equipment. There is evidence of that
everywhere. The fact that Collins prod-
ucts proved reliable is no accident.
Arthur Collins' philosophies deter-
mined that end result.

The purpose of what follows is to
describe the design methodologies, and
the environment, in which the reliable
designs originated. Focus will be on the
design "process”, rather than on details
ofspecific, type-numbered equipments.
Time frame of subjects covered is from
the late '40's to mid '60's.

The author's perspective is that of the
Mechanical Engineering Group Head
of the department in which Collins ham
equipment was developed. Other equip-
ment developments were ongoing in
this group, as well as elsewhere in the
Collins engineering organization. But,
the principles were the same every-
where.

After a few introductory comments,
the subjects to be discussed are under
headings of design disciplines and de-
velopment tools that were in use at the
time Collins ham equipments were de-
signed and produced. Taken together
with the talents of the design person-
nel, these and related factors deter-
mined how the reliable designs origi-
nated.

Today, there are many hawkers of
methodologies for statistical certainty
and reliability. Taguchi, Deming,
Crosby, Juran et. al. While much of what
they espouse is valuable to uninitiated
engineers, the principles they push are
the stuff that was second nature and
already long in practice by Collins en-

Fred W. Johnson (not a ham) started
with Collins Radio in 1948 as a me-
chanical engineer. He later became the
head of the mechanical engineering
group involved in broadcast and HF
communications equipment as well as
ham equipment. He was with Collins
to the end (1971) when Rockwell took
over Collins. He continued with
Rockwell-Collins until 1983. This
photo was taken in the late '70's.

gineers at the time of ham equipment
design and manufacture. Collins de-
signs were not only centered statisti-
cally, they were in many instances thor-
oughly "worst-cased”. That means that
all tolerances on components would not
detract from specified performance of
the unit or final assembly.

It would be easy to claim more in this
area than is warranted, but read on for
details that fill in the picture.

The Collins engineer was part of an
extensive team having elaborate support
systems. Thisis anorganizational scheme
that keeps being rediscovered by pro-
gressive managements. In addition to
technical expertise in several fundamen-
tal areas, the product design engineer
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had available to him many specialized
labs and shops to contribute to the design
provess. Because the product engineer
couldn’t reasonably have expertise in
EVETY arca, support groups were sef up
with facilities and expert personnel from
which the project engineer could draw
advice and assistance.

Here are some of the disaiplines and
facilities that contributed to good, reli-
able designs. There is no relabion of
sequence o aimportance:

Oscillators

A small group of engineer speaalists
was responsible for design of virtually
all MOY's, BFOYs ete. This group knew
what there was to know about thermal
expansions, coil linearities, backlash,
humidity effects, vibration sensitivities,
signal purity, crystal characteristics -
and on and on. They were always “con-
sultants™ toother engineers. Often, they
did a detail design on a more or less
contract basis to the product design on-
gineer. The net effect was that the prod-
uct engineer didn’t have to worry about
all the variables that are unique to oscil-
lators. And, the quality of oscillator
design benefitted from accumulated
knowledge in the oacillator group. This
is an early example of what the world
later called o "center of excellence”.
Component and Materials Group

A group of specialist engineers was
tasked with sourcing, testing and quali-
fying all components to be used in
Collins products. We called this group
the "Spec Dept”, A project engineer used
these specialists to get the best parts at
lowest cost. Reliability was a neverend-
ing concern. Thus, extensive testing pre-
ceded approval for use. And, approved
components were required before a de-
sign could be released for production.
It was generally recognized that you
can’t build a 100/% radio without 100M%
parts. 5o, the project engineer wasn't
allowed to screw up a design with un-
approved components. In the end, this
adds up to reliability.

A sub-set of the materials funcltion
wasa Chemand Mlastics lab. This group
had indormation and facilities lor evalu-
ating dielectrics, making special model
parts, chemical treatments, adbesives,
and the like. When the project engineer
needed help in these areas it was avail-
able to him at the PhDD level.

Test Equipment

A special engineering group was re-
sponsible for all engineening st egquip-
ment. This included procurement, cali-
bration, maintenance, distribution and
storage when unused, The progect eng-
neer was assigned necessary conven-
tonal equipment for use in has lab.

When special needs arose, the test
equipment folks could design and build.
Or sometimes the progect group would
designand have the testequipment folks
do the build. Special wide screen video-
display spectrum analyzers showing the
spectral distnibution of Srd order and
other RF distortion products was a spe-
cial test equipment designed and pro-
duced in-howse. These units came into
broad usage in the development of SSB
equipments — ham and others. Here
again the knowledge of operational
variabilities made for reliable designs.
Lord Kelvin had it right: If you are
unable b quantify what you are inter
csted in, your knowledge s ol a meager
and insufficient kind. {slightly para-
phrased),

Environmental Considerations

In addition to portable temperature
chambers available at the project
engineer’s lab bench, Collins had a large
environmental test function capable of
hot-cold extremes, shock and vibration,
humidity and cycling tests in any com-
bination. This allowed the engineer to
evaluate performance at his component,
subassembly or complete assembly
stage. Here is where worst-casing con-
tributed to end product reliability in
the field.

Shock and vibration effects at all lev-
els of construction bear on reliability in

conlineed nest page



The Elements of Colling Quality from previous page

several ways. Getting the packaged ra-
dio to the end user without damage is a
non-trivial issue, The table top radios
had to survive dropping from a truck
tailgate in their normal packaging. More
than once a substantial design change
had to be made to meet this require-
ment. And then there are the modula-
tion effects of vibration on system per-
formance. All of these were tested as
part of a development program.

A subset of environmental concerns
was the thermal lab. Here a group of
specialists designed and accumulated
equipment for extensive scarch into
thermal performance of components
and assemblies. Vanable air flows could
be generated, measured and directed
“anywhere”. Flows from 3 Ib/ hr to 9000
Ib/hr were possible, enabling evalua-
tion of something as small as a half-
watt resistor, a transistor, or a complete
5-10 Kw transmitter. Very special
thermocoupling techniques were devel-
oped in the thermal lab, TC beads as
small as 006" o 09" dia. were rou-
tinely bonded into tube envelopes, and
onto the full range of components. The
tight relation of emperature to reliabil-
ity was always a serious consideration.
Thus the special elforts to know exactly
an equipment’s thermal profile.

Flacing thermocouples on compao-
nents that are operational brings up the
issueof accidentally contacted common
mode voltages being injected into the
thermocouple bridge inputs. It's not nice
to inject this stull into the thermocouple
bridge. So, techniques were worked out
to achieve isolation of RF, and a balanc-
ing-out of DC voltages that might be on
surfaces o which the thermocouples
were attached. Bi-filar Pi-wound chokes
of copper/constantan wire were one
technique for RF isolation,

Another isolation scheme was to feed
the thermocouple wire through a tubu-
lar plate coil at the ground end. At the
hot end the thermocouple was attached
to the external anode tube. To null the

high voltage DC, the entire thermo-
couple bridge was elevated to the plate
voltage. OF course there were careful
salety measures. These schemes were
used to get anode temperatures from
thermocouples buried in holes drilled
into the copper anodes of 4CX250's,
ACX5000's ete. Voltages up to 6000 were
handled. It should be obvious this is not
a picce of cake. The driving motivation,
however, was the quest for reliability,
and the knowledge that heat is the en-
cmy of longevity of electronics.

Owr specially designed ventur air-
flow measuring capability in the thes-
mal lab made it casy to gquantitatively
evaluate a blower's performance.
Arthur Collins had arranged for Dr.
Alexander Lippisch, who was one of
the group of German scientists who
came over with Werner Von Braun, lo
come to Collins for aerodynamic stud-
ies. Dir. Lippisch introduced us to flow-
visualization techniques, and his inputs
alerted us o the subltleties of recover-
ing the velocity head from blowers. This
led to the design of the 305-1, which
ended up with a "too small-looking”
{butsufficient) blower mounted directly
under the fnal tube socket, Because the
blower is smallitis relatively quiet, and
the equipment is reliable. All this fol-
lowed a predecessor design that didn't
reflect this degree of thermal elegance -
= but was equally reliable!

Wood Model Shop

A well equipped shop was maintained
with skilled technicians who worked
with designers to construct 30 scale
models using balsa, birch, basswood,
cardboard, etc. Arthur Collins and en-
gineering management used the tech-
nique of making mockups to be sure an
equipment plan was realistic before it
was committed to detail design. EE's
strong suits often don't include the abil-
ity to visualize things to scale in 3D. So,
mockups were de rigever. Today, there
are emerging techniques o construct
models from computer-driven lasers



| ™

and layered photoplastics. The need
hasn't changed. Remembering that reli-
ability is the absence of surprises, the
better a design is modeled, the fewer
the surprises.
Metal Model Shop

When a design engineer had man-
agement approval of his schematic and
a balsa model, the project mechanical
engineer and draftsmen would make
an accurate design layout. From that
layout individual piece parts would be
detailed, dimensioned, and toleranced
on partdrawings. These drawings were
sent to the metal model shop with an
order for a specified number of units to
be built "the hard way". This means no
permanent tooling. Completed parts
were returned to the engineers who had
technicians assemble them and wire the
unit. The plan was to have the model as
nearly like a production unit as pos-
sible. Ideally, all that would be needed
at this stage was confirmation tests that
design specs had been met — with mar-

S
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A Mech. Eng,. in front of his 'gear’. The large photo on the wall was a retirement gift. Shown
in this '50's photo are some of the men Fred worked with at Collins, From L to R; Ernie
Pappenfus, Jack Smith, Warren Bruene, Dave Weber, Fred, Bob Miedke and Lou Coullard.

gin. [f necessary, another round of parts
might be required if something didn't
come up to par. The equipment specifi-
cation was the standard to be met. This
model was used for the mechanical and
thermal tests that lead to reliability.
Design Release

With a few variations, relating to the
specifics of a given equipment, all de-
signs went through a preproduction
release procedure. Not infrequently a
pilot production run would be made.
From the moment of production release
there were no more revisions to the
drawings or specs without a formal re-
vision approval procedure. This kept
the design documentation up to date,
and prevented the inevitable surprises
when an engineer does something he
thinks will "improve" the design, but
hasn't done all his homework. Reliabil-
ity, again, is no surprises.

continued on page 35



NBFM on the Hambands

by Dennis Petrich, KOEOO
6419 Berwickshire Way
San Jose, CA 95120

Introduction

MNarrow band frequency modulation
first appeared on the hambands just
after WW IL It was thought by some
that it would succeed AM as the prin-
ciple phone mode. However that didn’t
happen; in fact it never really became
popular at all and when 55B came into
widespread use in the early "50°s NBFM
disappeared.

This article is designed to be an intro-
duction to the subject of NFM on the HF
frequencies.Other articles will appear
in future issues that cover actual NFM
receiver, transmitter and deviation mea-
surement projects,

What is NBFM?

Narrow Band Frequency Modulation,
or NFM for short, falls under the “phone”
designation for all of the HF bands. The
1991 ARRL Handbook says, and | quote:
"Below 29.0 MHz, FCC rules limil the
bandwidth of frequency- or phase
modulation telephony to that of an
AM transmission having the same au-
dio characteristics. The full emission
designation for such asignal would be
6KOOFIEIN for frequency modulation
and 6KOOG3EIN for phase modula-
tion. These designations break into: 6-
KHz bandwidth, F for frequency
modulation or G for phase modula-
tion, single-channel analog, telephony,
sound of commercial quality and no
multiplexing.™

For example, above 29.0 MHz +/-5
KHz is the legal deviation for FM (that's
15 KHz bandwidth), while below 29.0
MHz the limil is as stated above. So, for
NFM, how does one comply with the
AM bandwidth rule as stated above?

To answer this question leads us into
a comparison of AM and NFM. With
AM the amplitude of the carrier carries
the modulation rate and loudness, The
Irequency of the AM signal stays con-
stant. While in FM, also known asangle-
modulation, the modulation loudness
is carried in the frequency deviation
and the modulation rate is carried in
the rate of change of the deviation. The
amplitude stays constant in FM. With
AM modulation there are no sidebands
bevond the fundamental frequency of
the modulation as long as you do not
overmodulate. In FM this is not true.
FM and 'M produce many sets of side-
bands that occur at integer multiples of
the modulating frequency onboth sides
ol the carrier. Mathematical Tunctions
developed by FW. Bessel show the re-
lationship between these sidebands.
Kefer to most any ARRL Handbook to
see what they look like These Bessel
functions mathematically show the re-
lationship of the amplitude vanations
of the carrier and sideband pairs with
miodulation index.

With respect to FM below 29.0 MHz,
the 1991 AREL Handbook continues on
with : "Thus, for voice, a modulation
index of 0.6 and a 1.8 KHz deviation
will ensure that the second pair of
sidebands will be 27 dB below the
unmodulated carrier level.” This "27
dBbelow the unmodulated carrier level”
is important because that's the part that
deals with the bandwidth of the side-
bands created by FM and 'M maodula-
tion. Again, keeping the highest audio
frequency transmitted to around 3 KHz
will assure a bandwidth that will meet
the NFM deflinition without
overdeviating, See figure 1.
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NOTE: An NFM signal has 25% of its amplitude in each sideband whereas an AM
signal ol the same carrier amplitude has an amplitude of 50% in each sideband.
Consequently, depending on the transfer characteristics of the FM discriminator
isee figure 2), the NFM signal would not sound as loud as an AM signal of the
same power. With a discriminator designed for NFM's lower sideband energy,
louder audio response should be possible. Depending on the NFM receive/
transmit configuration, some believe NFM enjoys a 6 dB advantage over AM
whereas under other circumstances the opposite is possible. More on the relative
differences belween AM and NFM later.

e

Also, with AM equipment, modula-
tion is applied to the non-frequency
determining clements of the transmit-
ter, whereas with FM the modulation is
applied to the VEO, as an example, and
because of this, the equipment or op-
erator must take into acoount that every
tumee you |||u|h|1I-.r the Irequency of the
VO the deviation is also multiplied
Anvasy way o overcome this issue is to
monitor the deviation at the receiver or
after the fregquency mulliphcation has
been done
What is the difference between FM
and FM?

Put ssmply: In FM, the change in the
carmer frequency (frequency deviation)

is proportional o the instantancons
amplitude of the modulating signal (the
audio). FM is also capable of conveying
DC levels, as it can maintain a specitic
frequency. In PM, the carrier phase is
the characteristic that varies from a rel-
crence value. I'M cannot convey change
in D}C levels unless special phase-refer-
ence lechnigques are used. This means
that with I'M modulation, deviation
moreases with both the instantancous
amplitude and Irequency of the modu-
lating, signal

Sa, in '™, deviation increases with
modulating frequency while in FM it
dises ol This charactenistic is a form ol
pre-emphasis built mto ' and not in

continued nead page



MEFM From previous page
FM. This ellect also cavses the two (o
sound different in a recerver without
some lorm ol de-emphasis for the PM
mode. My CET00V s I'M mode of modu-
lation sounds a bit high pitched be-
cause the FM discominator plug-mn in
my HRO-S0T has no de-emphasis cir-
cuit built in. For us o engoy these two
modes it will be nevessary (o take into
account these vanations in charactens-
tocs in some of the homebrew designs. 1
we leave M modulators alone and add
pfb-emph.l-uh tov e FM mosd ulators amad
de-emphasis to all of the reveiver dis-
comminalors then both modes should
sound exqually good

M reactance modulation is normally
wsed raght at the VIO or erystal oscilla-
tor, while I'M can be used on the stages
after the oscillator. More discussaon on
these two lorms of NFM is forthoom-
ing. Each is quite easy todo, just hard 1o
cxplam compared 1o AM. For example,
1 \lnﬁll‘ fubwe or transistor slage can
modulate a 1.5 KW transmilter using
M or FM. Also, the same discriminator
technigues can be used W recewve both
'™ and FM signals
Advantages of NFM as compared

with AM or 558

To enjoy many of the following ad-
vantages of FM the receiver must use a
form of FM limiter /diseriminator to
eliminate the amplitude variations of
the received signal

1. NFM has comparable audio fidel-
ity to that of AM. (Better than S58)

2. Because of the limiter / discrimina-
tor detector in the FM receiver QRN
due to electrical storms, ignition noise
and interfering signals is all but elimi-
riabed

3. The plate modulation power re
quired for 100% AM is eliminated

4. NFM can be amplified by class C
amplifiers. 75% efficiency vs. 55°% for
linear amplifiers

5 NFM can legally run 1.5KEW out-
pul! (Put those “Desks” and KW-1'sback
to full power ) (What has more punch?

A 375-wall carrier or a 1500 watt car-
rier?’)

6. Because there s no amplitude
vartabions ransmilbed with NFM, there
i no TV, BOL steren interference or
telephone interference generated!!
(NFM should be called the "Primee Time
Maode™. Somee old articles | came across
from the "SYs mentioned NFM as a mode
wsed to beal BOCL/TVIE in the carly
everng )

7. Because of the amphitude hmiting
in the receiver the effects of OSB are
sigmificantly reduced as compared to
AM. (May be replaced by phase distor-
o )

8 Due o a phenomenon called cap-
ture elfect with FM, weak ORM that
would cause nohoeable interlerence o
AM or 558 signals will not be heard on
FM until il becomes stronger than the
signal you were listening (o

9. Deviation adjustment of an NFM
signal can be done at low power levels
withoul having to turn on the high
power amplificrs

Speech processing is useful with
MNEM. Some form of limiting or com-
pressar/chpper will increase the talk
power with low distortion, Remember
thisugeh, i elipping is used to make sure
that an audio low-pass e with a cat-
ol freguency of belween 2.5 and 3.0
Kbz is used at the outpul of the clipper.
Disadvantages of NFM as com-
pared with AM or 558

I Measuring modulation deviation
to comply with FCC rules for below
20 MHz

2 Transmatted bandwadth i 2X that
of SSB. (It's the same as AM.)

3 Phase distortion may be noticed
when signals travel via the ionosphere

4 Most ham equipment does nol have
NFM capabality

The disadvantage list is quite short as
compared to the advantage list. But any
di=advantage can be a show stopper if
You cannot ovencome it It sems to me
that the big sssues here are effectively



Deviation Limits
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Characteristic of an FM discriminator
Figure 2

measuring, your bandwidth or devia-
tion and putting some form of limiter/
discriminator into your receiver, Pro-
viding FM or 'M modulation should be
quite simple. In fact many of the vin-
tage transmitlers were equipped with
NBFM features. More on that later.
Overmodulation

Overmadulation on an AM signal, as
we all know, causes splatter and distor-
tion on the transmitted signal and in the
receiver, With FM there is no equiva-
lent o AM overmodulation. With FM,
as you turn up the audio gain you in-
crease the frequency deviation from the
center frequency, which increases those
Bessel function sidebands. The only dis-
tortion to the transmitted signal will be
if you increase the audio gain beyond
the linear response of the FM modula-
tor circuitry.

With FM the distortion of over devi-
ating the transmitted signal is deter-
mined by the response of the receiver
discriminator. So, ineffect, 100M modu-
lation for FM is reached when the trans-
mitted and received deviations match
each other. For example, il your NFM

mn

receiver IF and descniminator was de-
signed for a & KHz bandwidth {(+/3
KEHiz), then deviating your transmitbed
signal beyond a bandwidth of & KHz
will cause distortion in the receiver
The converse is also true, if your re-
cetver was designed for a bandwidth of
15 KHz, like FM for above 290 MHz,
then that same 6 KHe transmitted sig-
il will sound undermodulated. See
Figure 2,

Tomy knowledge only vintage equip-
ment is available that has been designed
to have deviations that mect the 6 KHz
bandwidth requirement for the HF
bands. If one tries (o use one of the late
model transceivers with FM capability
be aware that the deviation must be
reduced and when this is dome that the
audio amplitude will sound under-
modulated because the discriminators
in thise transceivers were designed lor
greater deviations. Also, if you com-
pare that same NFM signal to an AM
signal the AM signal will sound louder,
even though the loudness difference is
only because of the deviation mismatch
between the NFM adjustment for the

continued nest page



NBFM on the Hambands lrom previous page
transmitter and receiver discriminator
which you cannol adjust. Wow, thal
was a mouth full"
Menitloring or measuring your
NFM bandwidth

Measuring and cormectly adjusting the
audio gam/deviation of your brans
ceiver or vinlage transmitber is impor-
tant lor proper operation as has been
discussed, Several technigues ane pre-
sented in detalinallol the AREL and-
bouks from about 1950 10 the present
All ol the techniques are good but the
Later handbooks apply some newer tech
nodogy to the problem

Another technigue Tor measunng de
vialon was st nevendly descoribed in the
October 1993 ssoe of OST. I0s called the
DevMir and was designed by Lyle
Johnsaon, WATAXDY F'm currently in con
tact with the suthor of this artiche to see of
it can'l be modifed for 455 KHz 1F< The
meter kil costs under $100 and s sell
calibrating through the receivers 1 I
measures and displays the transmitler
deviation directly! More on that Later

O of the best technigques know ol is
tovuse a spectrum analyvaees or Panadapies
on your receiver. Many of us already
have these installed and in use. With the
Panadapter or Scanalyzer you can visu-
ally sev the carnier and generated sude
bands. The deviation of the transmatier
van be adjusted to look ke that of ligune
1. As was mentioned before, this adjust-
ment can be done at low levels
Hallicratters, Heathkit and others made
ham band spectrom analyeers for years,
sy, ok them to eood wse on NEM. The S
44, HO-13 and SB6A20 are ham adaplers
often seen in the want ads and would
work well in thas application
Getting on the air with NFM

1 went over 1o the local HRO store the
other day and looked through oversis of
the Late musde] transcemvers that have FM
capability on the HF bands. All of the
mdeds reviewed saud that their FM was
to be used above 290 Mz and were
s at 4 /-5 KHe of deviation (that's 15
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K1z bandwidth!). In fact, the deviation
ol several models had been adpusted a1
the factory and dudn’t have front pandc
controls. The good news= is that all could
b adjusted as long as you use some lech-
mugue to guarantee a signal no wisder than
i KHz bandwidih (4 /-3 KHz)

Another way 1o the airwaves is with
vintage equipment and there is a pretty
pownd Bst of gear with this Hme forgot-
ten mode ready o go.

Transmillers

Central Electronics 100V, 108 and
20A; AF-67, HT-18 and HT-19; Some
models of the Messner Signal Shifter;
Collin=32V-1 and 32V-2 il you have the
1458-1 plug-in; Peter Brickey, KD6A DR,
found an aftermarket product called a
“Bew Bee™ model 500 NBFM reactance
modulator unil lor use with existing
transmitters. I's a neat little unit that
can be used today. I anyone knows ol
other such units please wrile o ER
Receivers

Flires thae shoet Dist of receivers with
NEM capability: Collins 75A-4, 75A-3
with the 148C-1 plug-in; National NC-
183, NC-183D, HRO-50, HEO-50-1,
HRO-60 with the NFM-83-50 plug-in
and the NC-173 with a dibferent plug-
in; Hallicralbers SX-71 and SX-71. The
NO-3 and NC-30%s have sooessory
sockets that will accept NFM adapters
and are selectable from the front panel
mode swilch position "ACCT. The Na-
tiomal MEM-B3-50 adapter hits electni-
cally but not physically into that spot,

A temporary solution 1o receiving an
MNEM signal on one of the vinlage re-
ceavers wilh only an AM detector is 1o
usea techmiguoe called “slope detection”
To use this technigue just une ofl 1o
ot side of the center frequency of the
NFM signal. You will notioe thatl the
atrdo looudness wall increasa: as you do
this. But, be careful not o draw oo
many condlusons about the effective-
ness of NFM il you use this lechngue:
without a limiter /discriminalior many
of the benelits of NEM are nol realized.



Homebrew

An FM reactance modulator can eas-
ily b addied toany of the vintage VFO's
such as the EF)-122, Heath VF-1 and
those made by Globe, Kmight Kit,
Hallicralters and others. The 1950 /51
AREL Handbooks show tlube circuits
and the newer handbooks show solwd-
state versions. Limiter /discrimmanator
circuits appear in old as well as new
ARRL Handbooks and can be made into
plug-ins for most of the receivers men-
tioned above

The idea is to make this NFM stufl
easy and fun! | hope that others who
share this NFM curiosity will join
and contribule ideas, projects and re-
sults of your own expenences either
new or old. Again, more on this later.
NFM Nels

An NFM net is starting on 75 meters
at 3855 KHz on Thursdays at 830 I'M.
Al you nieed is NFM transmitl capabil-
ity tocheck in, 5o, il you're interested in
some joinl experimenting please don't
hesitate to jump in. | know this time and
frequency helps only the westcoasters
but 40 i too noisy with broadeasters in
the evenings and 20 meters is all but
dead atter about 7'M 1 would be will-
ing to try other alternalives, so, just
write or call, Also, il other NEM nets get
started Dwould like to know about them.
Conclusions

In doing the rescarch for this article |
became rather impressed with the po-
tential capabilities of NFM on the ORM /
ORN filled HF bands. | wonder if it
might not be a good time to take outand
dust off this lorgotten mode and see
what it can do for us against the QRM of
S5B and the power restrictions on AM.
I think some experimentation is called
for. As many of us that can need to gel
on the air with NFM to shake out the
problems and see if this mode can re-
ally give us good audio quality, no QRN
and dont forget NO TVI or TELE-
PHONE INTERFERENCE" ER
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Editor's Nole:

Al this point in ime | think there are
many unanswered questions regarding
‘NEFM in the hambands”. It's poing 1o be
nteresting and a lol of fun experiment-
ing with this mode over the winter. By
spring | hope we have come o some
clear understanding of this mode's ca-
pabilitics. Wouldn't it be great it NIFM
gave us the use of 160 meters in the
summier months

L sTIJF}ﬂ;f_
| TAXADERMIST

08— l
(-l ¥ P

T SERVED ME <0 UWNLL BEFOCE 1T DhED,
VD LIME O A 1T STUTFED D MO ED



LETTERS

Dear ER,

1 just had to write you a note and thank
you for printing my letter in the Septem-
ber issue! I1's nice to know that there are
others put there who think that the state of
the art is still hollow and are interested in
good audio.

The reason for this letter, though, is not
for that., 1t is to thank you for the wonder-
ful idea of the “Electric Radio™ T-shirts.
Recently | wore one to a hamfest and it
attracted great attention, so much so, that
lended up coming home with a radio that
I had been searching for for a2 while. A
fellow ham at the swaphest saw the shirt
and asked if L collected old radios. After an
affirmative answer, which | expressed
cautiously as you never really know where
someone is coming from, he asked how |
would like to acquire thie KWS-1 that was
sitting in his garage about 35 miles from
the fest.

My triend, Sulphur Juhn, WDSEHS, was
with me when the gent made the offer,
While | was asking the ham about the
condition of the rig, John was dancing ke
a4 yearold on the way toa postponed tnip
to the bathroom! He was as excited as me
but he showed it more! Needless to say, |
agreed to the price and now 1 am the
proud owner of one of Amenca’s finest
All this is because of wearing the "ER”™: T-
shirt!

The T-shirts are great attention getters
and may in fact give one a greater enjoy-
ment of the hobby! I won't promise that
the shirts will scare off mad dogs or make
beautiful women fall into your arms, but a
rig or two might just crawl out of the
shadows because of the shart. | know that
in the future any hamfest | attend, my
trusty “ER" T-shirt will be there too!

Rick Blank, KISSL
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Dear ER

I hear so many people say that they
havea“mint” this or that. As you know,
mint means brand new equipment still
in its erginal box and wrapper which
has never been opened or used. The
term “mint” obviously comes from the
voin collecting industry. A mint coin is
one that has been put into a protective
plastic envelope immediately after it
has been stamped at the government
mint. By definition, the coin has never
been put into cireulation or touched by
human hands since the time it came off
the stamping machine at the mint. There
is certainly not much, if any, of that
stuff floating around in the way of used
ham gear nowadays.

Generally, people upgrade their
equipment many notches when they go
tosell it. (Putfing the product.) This has
to stop. Absolute honesty in the de-
seriptions of quality and cosmetic con-
dition must be stressed as many of us
purchase this gear sight unseen, We
depend on honest, accurate descriptions
of the gear right down to the smallest
scratch or modification

Our hobby stoops 1o an all tirme low if
there is no integrity within the halls of
our own fraternal organization. | could
wile volumes of hormor stonies on the
subpect of used gear for which L have been
stung, as | am sure that most of us in the
collecting biz could. This is by no means
an indictment of all sellers of used equip-
ment. There are many sellers that are
totally up front about their gear, and they
have my deepest respect. Sowhal il there
is a scratch or a simple modification? It
will probably have litde effect on the
price anyway. Let's face it, no gear 30 or
40 years old is going to be anything near
perfect, and if you want the picce bad
envugh you are not going to question the
asking price too vigorously. Bul, it s im-
portant to know what you are getting
into up front so that there are no surprises
when the gear arrives on your doorstep.
Peter Brown, KH&IRT



Dear ER,

The article by Brian Ryan on Russian
military aircraft radios (ER # 53, Sept. W3)
was interesting. However, Lwill take issue
with the assertion that the BC-348 clone
came from a B-249 bomber's radio set. More
likely the clone came as a result of thou-
sands of radios and other squipment sent
to Russia during WW 1l under the lend
lease program. During, the 505 it was not
uncommion o talk o Bussian hams who
were using BC-ME or simialar revevers
Attached is a copy of a 1959 OS50 card
from UAYDM in Sverdlovsk who was
using a BC-312 (Svendlovsk was Later madse
famous by Cary Powers). Often they sim-
ply indicated how many tubes were m the
recerver bul when they had a BC-312 or
BC-3MR they sand s

At the time of that Q50 | was using a
DX-35, SX-99, and 3-element beam and
was glad | wasn’t tryingg o work 20 meters
with a BC-A12Y
Ken Lakin, KDD&HE

Dear ER,

Ray Osterwald's description of
"cathode interface” in his article
“Thermonic Mysteries” (ER#54, Oct
'93) evoked memaories of my encoun-

ter with that effect in 1952, 1 had just
jormed RCA's Broadeast Systems Lh
vision and was assigned to t'unl;llrlr
product design of the TA-4 Pulse Dis-
tribution Amplifier. This project had
been started by FR contributor Bob
Dennmison, W2HBE, who went on to
devote his design skills to the RCA
TA-7, television’s first special effects
generalorn
The pulse DA removed hum and re-
shaped pulse signals wtilized in TV
plants. It consisted of a regenerative
clipper followed by four high-
perveance triode line drivers, each
feeding 4-voll negative-going, pulses
into 75-ochm coax lines. The output
tubes were two GE 68BX7 dual tniodes,
although they were branded "RCA" a
common practice amaong tube manu-
facturers. The TA-4 was soon ready
for production release - or so we
thought! At the very last moment,
however, 1 noliced some prototypes
were developing overshoots on oul-
putl pulses which initially had ideal
shape. As time went on, this effect
became worse and new tubes, al-
though providing excellent perfor-
mance when installed, gradually de-
veloped the anomaly
continued on page 36
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Edward Mantick, N3GWE, with his GWE-1 (Great Watt Emitter) homebrew transmit-
ter that he completed this summer. The transmitter consists of a single 813 modulated
by 811A's.

Zeke Adair, W5LUT, in his shack. He worked for Collins in Dallas for about ten years
so he says he has an affinity for Collins Radio stuff. He uses an RCA CR-88 and a 32V-
2 on all bands. He says he's happiest on 29 Mcs.
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Don Schwardt, W6RIQ, in his Waverley, Ohio hamshack. The transmitter is a Globe
King.

Jim Jorgensen, K9R]J, with some of his vintage equipment which includes a Collins
KW-1and Johnson Desk KW. Sitting on the desk is a Ranger, a Valiant and a 75A-4.
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Packaging Gear to Survive UPS

by Dave Ishmael, WAGVVL
1118 Paularing Ave.
Cosla Mesa, CA

How many times have you bought a
prece of gear, had it shipped UPS, and
then had lears in your eyes as you un-
packed it and saw the “shipping dam-
age™? | have had this happen o me
several hmes in the last two years -
more than enough o make me uncom-
fortable about buying gear that needs
to be shipped via UIS

In spite of UFS poor reputation, ALL
of the units that arrivesd via UPS that
were damaged in shipment were NOT
the fault of UPS. While it is true that the
damage ocourred dunng shipping and /
or handhing, the damage could have
been prevented by “proper” packaging.

Like beauty, proper packaging is “in
thee eye of the beholder™ and is only
“skin deep” - it's what's inside that
counts. In shipping electronic gear via
LIPS, you have to plan for worst case
shipping/handling scenanios. To that
end, | will vsually vuse o double-box
packaging technigque. The following s
& thumbnwl sketch of my double-box
technigue

* Place the unit to be shipped into a
plastic bag and tape it shut. This will
keep the shipping material from get
ting into the umit. Make sure that the
AC line cord won't scralch the cabinet
or front panel - keep it oultside the plas-
tic bag, if possible

* Tightly wrap the unit in several
layers of loam or large bubble wrap
wrap in all three directions

* Place the wrapped unit insade the
mnerr box usang a four inch clearance all
the way around, top and bottom. Using
pranuts, cenler the wnit in the inner
box. Fack the peanuts tightly. When
you clise and tape the inner box, the
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box should bulge slightly. This will
minimize the unil moving around /
changing locathon in the inner box.

* Mlace the inner box inside the outer
box using lour to five inches clearance
all the way around. top and bottom
Using pranuts, pack it the same way
vou packed the inner box. When you
cluse the box, it should bulge shightly.
The box shouldnt be too sasy to tape or
it probably doesn’t have enough pea-
nuts. Use several Layers of tape top and
bottom to scal the box. Tape the edges

Additional Notes:

* DON'T USE PAPER AS A PACK-
ING MATERIAL! It compresses and
will allow the unil o move around in-
sidie the box - bad news il there is a
heavy power transtormer on a thin
pange aluminum chassis,

* Pack the unit as tightly as possible.
The bos should bulpge slightly after tap-
g,

* Keep the unit away from the sides
of the box. Expect the outer bos to be
penetrated and /or dropped.

* Generally speaking, the larger and
heavier the unitl, the more clearance
required inside. Il you're nol sure, in-
crease the clearance. The clearances |
stated above are extremely arbitrary -
use what works lor yvou. ER

Editor's Note:

Putting the peanuts in plastic grocery
bags will prevent a mess when the gear
s unpacked and may also be benefical
m_ preventng migration of the gear
aroianad the box



VINTAGE NETS

Weslcoast AM Net: Meets informally, nightly on 3870 at 930 I'T. Wednesday at %00 PM FT
they havee their formal AM net which includes a swap session. Net control rotates
Southeast Swap Net: Tuesday nights at 730 ET on 3885 Net control is Andy, WAAKCY. This
same group also has a Sunday afternoon net on 3885 at 2 P'M ET
Esstern AM Swap Net: Thursday evening= on 3855 at 730 ET. This net is for the exchange of
AM related equipment only
Nerthwesl AM Met: Recently started by Pat, K7YIE, this net is on 3875, Mondays and Frdays
at 3 M T This same group meets on b meters {50 4) Sondays and Wednesdays at B0 FT and
on 2 meters (144 4) Tuesdays and Thursdays at 500 PT
Twenty Meler AM Net: This net on 14 286 has boen in confinuous operation for af least the
last 20 years. I starts ot 530 PM PT, 7 days a werk and usually goes for about 2 hours. Net
control is Les, K6HOH
Arizona AM Nel: Mevts Sumndavs at 3PS NT o 388D O & macters (50.4) Thes Eroup mects
at B 'M MT Saturdays
Colorado Momning Net: An informal group of AM ers pet logether on 3875 Monday, Wednes
day and Fruday momings at TAM MT
DX-50 Net: This net mects on 7290 at 2 PM ET. Net control s Jim, NELUY . This net ox all abwoot
entry-level AM rigs like the Heath DX-610.
Military MNek: I ian't necessary to check in with maldary gear buot that s what thas net s all
about, Net control is usually Walt, KHEKV, bul somclimes if rolales 1o other s Il starts al 5
AM ET Saturday mormings on IKES
Grey Hair Net: The oldest (or one of the oldest) 160-meter AM nets. 10 meets on Toesaday
mights on 1945 at H M in the winter and 9 ' ET in the summes
Vintage CW Neb: For CW o who enjoy usang vintage cauiprimieni This s mosl & tradfic net;
speed is nob important. The nel meets on 14062, Saturdays al 3P0 T Net controd s Tracy,
WBEsTMY
Vintage SSB Net: Net control s Chuck, NGSWOL The group nwets on 14,293 al | '™ CT,
Sunday allernaony
Collins Users Net: The oldest of the ‘usersmets’, I meets on 14 263 Sunday alternoons at 2 '8
CT The met control vevolves, This group also pets bogether for an informal ragehew on 3105
Tuesday evenings at 7 1I'M €1
Drake Users Net: Another relatively new net. This group gets together on 865 Salurday
nights at & 'M ET. Net controls are Criss, KBHLEAX, Don, WABLD, Rob, KEIEE and Huey,
KL
Heath Users Net: A new net started by Marty, WH2ZFOLU /5 Net control is shared by Fred,
AASLW. Il mewets on 1275 at 4 'M OT Sunidavs, Check in on @lther AM or S5
Swan Users Net: This group meets on 14250 Sunday afternoons at 4 M OOT. The net control
is usually Dean, WASAZK

1

Fifth Annual ER 160 Meter AM Contest
One night only this year, Sunday December 26, from 6 PM until 12
midnight ET. One point for each contact (AM stations only), five extra for
working an AMI member and recording his number. All scores from logs
sent in by January 25 will appear in the February ER. Logs should contain
the following information from stations worked: name, call, QTH, signal
report, gear (rx and tx), antenna, time and AMI number.
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by Roger Faulstik, KIMAS
210 Mariah CL
Memilt Island, FL. 32953

Jim Hanbon™s escoellent Ogtober ER
article on the wondrous SW3 s a great
minture of carly 193Fs radio history,
personal expenence and technical -
formation. | decided that in my early
years | hadn’t really appreciated this
very interesting and tun prece of equip-
ment. With the necent acquisition of a
pristine SWwilhcoils and many sheets
of ongimal Natwnal docamentation, |
couldn’t resist sitting, down at my com-
puter, cleaning the cobwebs off over
forty years ol ham radio and remem-
bering, bow it was when | first laod my
young hands on a SW3

I hadl pever used a SW3 Hor ham com-
munications. However, | occasionally
did Fisten to the Ham bands, atility sta
tiomns and sometimes slipped down be-
lovw SO0 KHz o explore the cireuitous
world of LE My experience with SW s
is probably quite dilferent from what
the averapge ham my age would have
expericneed, So, SWA alicionados let's
g0 back o my ham world, right after
ww i

With the dramatic advances made in
component and eguipment desagn dur-
mng the war, even o a voung twelve
year old, the SW1 seemed 1o be a ar-
chaic, quirky, lunny looking piece of
equipment. However, due o s excel-
lent mechamical design, il could be eas-
ily converted and provide the basis for
building any number of electrome
projects. Anold 1931 desagn, broad asa
barn “bloopers™ repgenerative reoeiver
was nod very interesting o most 19449
amaleurs

My ham workd was domanated by mali-
tary surplus. The surplus market was full
of karly high performance military re-
ovivers that were just asking to be con-
verted to neat double converswon designs
with cascade front ends that gave out-
stanuding, performance. O if you had the
ey (Ladidm't) you could buy an AR -85,
HROSTA, a Super-Pro or maybe some
Halbicrafters junk, that were usually ne-
peckaged 1939 designe. 1 ook the bess
custly route and | built (usually out of
ARC-5 parts) several double conversion
recervers that casily outperformed most
anything on the markel, commercial or
military surplus. In those days, | would
have been considered a real war surplus
amimal. | knew every scrap yard, surplus
dealer and military auction lacility within
bwor hundred miles of Chicago. This was
about as far my father would drive me.

In the exuberance of youth, | mist
have destroyed at least Tive or sis SW3A's
lor parts or converted them o some
other use They were available for next
tor notbing or for free. When | gol my
Bl s o a dee clean SW3, 1 wouold use
the cabinet, varable capacitor and ver-
nier dial and toss ol the strange audio
couphing network and the weird coils
that didn't it anything except other
SW¥s Lnoticed that when you threw a
coil upagainst a cement wall they kinda
shattered like a clay hand grenade

The low frequency coils were espe-
crally mice because of the hieft of all that
fime wire. (Kind of sounds like | was a
young Conan the Electrome Barbar-
1an’) could be Bul you have 1o
remember gentle reader, in the days of
the hilties and sixties, old prewar equp-
ment dedn 't seem o have moch interest
or value. Kemember all that old ham
gear stacked theew high at the hamfests?



The author's SW3 and coils on his workbench.

[ converted SW3's into preselectors,
converters, antenna bridges etc. One of
my most successful SW3 conversion
projects was a completely self contained,
15-watt CW transmitter, with power
supply, 6AK5 VFO, 6AG7 PA, band
switching from forty to ten meters. Sur-
plus 6AK5's were sometimes notori-
ously microphonic, were reasonably
stable as a ECO, and best of all, they
sold new for ten cents at the local elec-
tronics junk shop.

I soon discovered that by talking
loudly into the oscillator compartment
and with the top lid at a certain magic
angle, [ could actually frequency modu-
late the rig. My father accidentally
walked in when this was going on, and
told my mother, "I have accepted that
the kid is a little strange, but young
Proteus Steinmetz has passed beyond
the point of strangeness, he seems to be
having a discussion with his receiver.”
The audio was a little bassy, and when
my nose got near the oscillator coil the
frequency pulled. But to a young scien-
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tist, it was the great thing for night
round tables on the old eleven meter
band with my electronic buddies. It
seemed that some production lots of
6AKS5's manufactured and /or packaged
by 'Generous Electric' developed a ob-
scure type of problem that was traced
to a loose internal structure which acted
like a low mass condenser microphone.
I was the only kid in town always look-

ing for microphonic 6AK5's.
| used to get complaints about the
audio and to "please keep my nose away
from the oscillator”. They got tired of
chasing me up and down the band.
However, it was their lot to suffer, after
all, [ was transmitting a composite sig-
nal with both AM sidebands and with
plenty of FM deviation. If my signal
didn't meet with their expectations, they
were being unnecessarily critical. [ told
them to move up to seventy five meters
with all the old class A hard nose opera-
tors. The signal definitely had a certain
style and sound, and it was reported to
me that some other amateurs couldn't
continued next page



The SW3 and 1 from previous page

really figure out what mode | was us-
ing. Bul nobody got upset, you could
hear some very strange signals on the
old eleven meter band; including boot-
leg kids, wide band FM, something that
sounded like Class D modulation, di-
electric heaters and other esoteric sig-
nals. .. .Come to think of it, you can still
hear very strange signals on that band
today. | finally gave in to the constant
verbal abuse of my peers and designed
a Mark [l version and changed the 6AKS
to either a 6AKSH or 6A LG and added an
additional tube for screen modulation.
For some reason the local older hams
seemed much fnendlier.

The little transmitter was so success-
ful that when the word got around to
the CW crowd six or eight more were
built. | became the king of 'SW3 busters;
you can thank me in part for the high
prices demanded for SW3's and acces-
sories today. | was even asked to write
an article for either CQ or 59 maga-
zines, however about this time [ discov-
ered the wonderful world of girls and
besides, my technical abilities far ex-
ceeded any writing talents.

Over the years, | always have had
several SWi's sitting in my shack and
never thought much about them, Out of
the six or so spare National dog house
power supplies I've owned, 1 had two
of the 5880 AR power supplics. As |
remember, | purchased them from New-
ark Electric in Chicago. | guess the
Poncher brothers got tired of looking at
them. They weren't exactly a hot sales
item. Since my two-volt National re-
ceiveralready had a power supply, they
just sal in my garage looking for a home.
At the time | wasn't sure what piece of
National gear they were supposed to go
with. Nobody else seemed to know and
I never had an SW3 manual, like the
SW1's, they had become only a historic
cunosity.

Recently at the local Melbourne,
Florida Hamfest, | felt that L had stepped
back into a 1930 time machine. Being

et of foot, swilt of hand and blessed
with the eyes of a hawk, (prerequisites
to be a certified hamfest animal’) | pur-
chased from an estate an almost perfect
SW3 with 18 sets of general coverage
and band spread coils plus two addi-
tional pieces of 1930 National equip-
ment; a model TRM five meter trans-
ceiver and a model SRR 80 1o 5-M rx
that looks just like a little SW3. Mod-
estly forbids me from mentioning the
reasonable sum that | paid. However, |
have been accused of sulfering from a
incurable discase diagnosed as “tight
pistons’.

Struggling out of the hamiest with
my fifty pounds of treasure, | witnessed

an amazing phenomenon. As | was pass-
ing by a small group of hamfest ani-

mals, they suddenly stopped talking
and their noses turned in my direction,
and their bright eyes started scoping
out each passing ham. They had de-
tected (in parts per million) the rich
aroma of vintage National. It is a hard
to describe, a delicate mixture of old
wrinkle paint, mildew, and the slight
bouguet of rusty iron. As they zeroed
in, the bottom of one of the larger boxes
fillesl with 1930 poodies split, and a
dozen SW3 and SW5 coil sets in their
ariginal National boxes (shll wrapped
in paper) started Galling on the ground.
The horde started acting like hound
dogs in heat, Quick nervous move-
ments, gimlet eyes, intense investiga-
tion of me and my treasure, | . . . Bald
questions like "what have you got there
old man?” (as if they didn't know) Ah. .
....... say there fella, do you want to
sell that old piece of equipment or those
old coils? | need some for parts. . . . .
Hey buddy where did you get all those
big boxes of that old stuff, is there any
lefi?..... I quickly got to my car, looked
around for other "animals’ that might be
lurking in the grass, and locked the
boxes in the trunk

There haven't been a lot of articles
since the 1930's written about the SW3
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series of radios, considering that Na
tional manufactured over ten thousand
over a period of approximately fifteen
years. This has to be a production record
fora radio that was specifically designed
for radio amateurs. Some of the best of
the articles are as follows,

Bill Orr (one of the great ham au-
thors) wrote a classic article, "The Na-
tional SW3 Receiver: Revisited" CQ Feb-
ruary 1978. It is one of the most defini-
tive articles ever written on the SW3.
It's four pages of elegant writing is a
must read for every SW3 aficionado.

John Nagle wrote an excellent article
titled "The SW5 A Pioneer Amateur
Receiver" CQ November 1978. The SW5
is like an SW3 with a push-pull audio
stage added for speaker reception. Its
coils and circuitry are almost identical
to the SW3. This is a very good histori-
cal article that documents the very early
days of the National Company.

Another interesting article appeared
in QST September 1931 written by James
Millen. "A Combination AC and DC
Amateur-Band Receiver” It appears to
be based on his pamphlet "Peak Effi-

ciency Design on the Short Waves™. It
goes into considerable detail about the
design philosophy of Jim Millen and
the SW3.

Each article seems to have some infor-
mation or covers a certain facet of their
design or history which helps give a bet-
ter overall picture of what National Com-
pany and the great milestone receiver the
SW3 were all about.

National never published any infor-
mation on SW3 factory modifications
This is not too surprising considering
that on the standard production SW3's
(as far as | know) they never identified
them as National products, or put on
any type of logo, model, or serial num-
ber. I had heard that they did stick on a
paper label or sometimes a gold decal
with the National logo. However, |
guess the angels came down and took
them all away before the radios fell into
my hands. [ can't really remember if [
ever saw one. The only label I ever saw
on an SW3 was the one put on by Jack-
son Labs, indicating that the radio re-
ceived KDKA with good strength. (Gee
Wizz, what a swell performance test!)

To be continued next issue.



A Two-Tube 6 AG7 80/40M CW Transmitter
“

by Dave Ishmael, WA6VVL
1118 Paularino Ave.
Costa Mesa, CA 92626

After building Robert “Doc”™ Kurth,
WSIRI™s 1-tube 5763 80/40/30M xmtr
{ER #45), it worked so well | wanted to
build one for myseli. This article de-
scribes the construction of my 2-tube
6AGT B0 /40M CW transmitter. The de-
sign is based on the 1-tube 6AGT trans-
mitter described by Lewis McCoy,
WIICP, in the November, 1953 issue of
OS5T. This design has been copied many
times and was the first xmitr that | built
n 1959,

From the outside, the 6AG7 xmitr
looks very similar to the 5763 xmir de-
scribed in ER M5, Even though there
are some improvements in the electri-
cal design (notably the power supply),
the significant differences are in the
mechanical design. The following are
some of the highlights of the
transmitters's design:

* The2-1/2" x 8" x 7" enclosure that |
used for the first 5763 xmtr from Easy
Tech, Inc, for $12.95 is no longer avail-
able. That's really oo bad because it
was about the cheapest inclosure in the
"known universe”. After looking at al-
termative enclosures, | decided to use
the Ten Tec Constructo Serfes 2-1 /2" x
9" x 9" BU929 enclosure. 1t's a bit pricey
at $37, but it is a very high-quality en-
closure. The box construction with an
adjustable height chassis plate offers
design flexibility not possible with the
cheaper enclosure. The BU929's larger
size gave me sufficient room to add the
6E5 tuning indicator, use the larger
6AGT, and use a larger power trans-
former. The front and rear pancls have
avery durable baked enamel finish that
did not flake/crack in spite of drilling,
filing, chassis punching. . . etc. The
modular nature of the BU929 allows
you to build the xmir in stages, much

like a kit. The front panel, for example,
can be laid out, drilled, punched, la-
belled, assembled, and wired in one
day, the rear panel the next day, and so
on. | used an internal 2-1/4% x 9° panel
to mount the 6AGT and power trans-
former and this panel was cut from the
adjustable chassis plate supplied with
the enclosure. | was quite impressed
with the Ten Tec enclosure and, in spite
of the price, will probably use it for
other projects.

* The front and rear pancls were
carctully laid out on a quad-pad. [ didn't
start the layout until | had all the parts.
I made a copy of the quad-pad layouts
and taped it to the panels as a center
punching guide. lused a sharp scribeas
a center punch instead of the automatic
type because can more accurately and
consistently locate the holes with the
scribe, After center punching, | used a
small #60 drill (0.0407) as a pilot drill.
The next hole size was the 4-40 holes for
the meter so | drilled all the holes with
this drill also, 1t ook a bit more lime to
double- and triple-drill the panels but
the accuracy is very good using this
technigue. One word of caution - not all
copicrs make 111 copies! Check the di-
mensional accuracy of your copies BE-
FORE center punching the panels!

* All of the larger 5/8", 1-1/8", 1-3/
8%, and 1-1/2" holes, were done with
Greenlee chassis punches. | used a
couple of pieces of paper between the
chassis punch and the inside/non-
painted side. The edges of the punched
holes were quite satisfactory cosmeti-
cally with minimal “scuffing” of the
paint. Holes up 1o 3/8" were dnlled.
Holes from 3/8% to 1/2° were enlarged
from 3/8" with a T-handled reamer. |
don't like to use drills larger than 3/8°
in soft aluminum - especially with hand-
held electric drills.
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The two-tube xmtr was builtinto a Ten Tec Constructo Series enclosure. Total cost was

$75.

* The power supply uses a Stancor
PA-8421 xfmr with 125VAC @ 0.05A
and 6.3VAC @ 2A secondaries. The
Thordarson 26R38 or Triad R-30X xfmr
will also work. [ used a conventional
full-wave voltage doubler circuit with
two 47-ufd 350V electrolytics at the out-
put. Two 100K 1W resistors across these
caps provide a bit of voltage equaliza-
tion and bleeder resistance. I used
1N4007 rectifiers with 22-ohm series
resistors. The combined secondary rat-
ing of the PA-8421 is almost 19 watts.
With the 6AG7/6ES5 filaments drawing
6.3VAC @ 0.95A or 6W, this leaves a
13W margin for the xmtr's plate and
screen requirements - more than ad-
equate. Even without ventilation holes
in the enclosure, the xfmr is only warm
after several hours of operation. The
output voltage was 374 VDC key-up
dropping to about 327 VDC at BW input
key-down. The low voltage tap on the
voltage doubler provides 186 VDC to
the 6E5/6U5 indicator tube key-up,
dropping to 163 VDC key-down. The
indicator tube dims a bit as the xmtr is
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keyed, but it's not objectionable.

* The power supply/6AG7 circuit
boards were made from GC Electronics
pre-sensitized positive acting single-
sided board material. They were laid
out 1:1 on a quad-pad, taped on clear
vinyl sheet protectors, and the artworks
used to expose the boards. The boards
were cut to size on a shear.

* The tuning/load caps were pur-
chased from Antique Electronic Supply
in Tempe, AZ. Their P/N CV-235 @
$3.90 each are just the right size for this
xmtr with their 1" length. Even with an
enclosure depth of 9", I still needed
some relatively small plate tuning and
loading caps.

* Asinthe 5763 xmtr, lused 42T B&W
3016 miniductor stock for the pi-net-
work coil, tapped at 21T for 40M. Since
my xmtr was for 80/40M only, I used a
slide switch for the bandswitch. 1
mounted the coil on a 2" x 3" piece of
bare 0.062" PCB material and spaced it
1-1/2" from the front panel using 6-32
Hpat't.‘rﬁ.

* The 2" 0-50 mA Phaostron meter

continued next page
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Looking from the rear down into the enclosure.

monitors the 6AG7's plate and screen
current.

* The 6E5 or 6U5 "magic-eye" indica-
tor tube assures that the xmtr is tuned
for maximum output. [ used a 10K pot
in the RF divider so that either 6E5 or
6U5 tubes could be used. The 6E5 takes
about -7.5 VDC to close the eye while
the 6U5 takes about -22 VDC. A fixed
resistor could be used if only one tube-
type is going to be used. I considered a
small PCB for the indicator tube socket
and components but since [ didn't know
the tube-to-tube variation in shadow
alignment, 1 finally decided to secure
the tube base in a u-clamp so that I
could manually align the shadow. If a
transformer is used that hasa 12.6 VAC
secondary (or 5 VAC + 6.3 VAC), a 1629
eye tube can be used. The 1629 has the
same specs as the 6E5 but has an octal
base and a 12.6 VAC filament.

* The power switch and key jack
were mounted on the rear panel. I de-
cided to use a 3-conductor recessed
power receptacle for the 115 VAC line
instead of the "traditional" line-cord/
grommet combo. The exposed connec-
tions on the receptacle, power switch,
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and 3AG fuse holder were covered with
heat-shrink tubing.

* The front and rear panel lettering
was done using a Brother P-touch. This
is the 2nd project I have labelled this
way. I have no idea how durable this
labelling system is for amateur equip-
ment but it's quicker than dry-transfers
and looks much better than the old dymo
tape labels.

The total time for construction was
approximately 22 hours. The total cost
was $75. Even with access to the TRW
swapmeet, the cost of the Ten Tec en-
closure almost doubled the cost of my
xmtr. Even so, I really enjoyed building
this xmtr. It went together much
"cleaner" using the Ten Tec enclosure
and I am looking forward to building
other projects with these enclosures.

I'had only one problem with this xmtr
- 40M crystals were too "chirpy". I de-
creased the chirp by replacing the 6AG7
but it was still too bad to use on the air.
The original circuit used a 22pF/220pF
divider in the 6AG7's grid and reducing
the value of the 22pF helped. I finally
just replaced the 22pF with a 2-25pF
PCB mount variable and tuned it for



minimum chirp. End of problem. It ap-
pears that the 22pF needs to be closer to
13pF.

This xmtr is a lot of fun to use. It
brings back a lot of what | "miss" about
amateur radio. The feeling of making
my first contact with a homebrew xmtr
is just as exhilarating now as it was 30
years ago! With (only) 3 watts of output
power, | got my share of 569 and 579
signal reports and a few 599 reports.

Crystal control, however, is NOT
what it used to be - you used to tune
"several” KHz around yourcrystal (call-
ing frequency) - but not any more! |
finally took Dave Mills, A]J70's advice
and started calling CQ more and my
"hit rate" went up. Even so, QRP/xtal
control takes a bit of patience - you can't
be in a hurry!

A large SASE will get you a full-sized
schematic, parts list, and copies of the
artwork and PCB layouts.
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The TX-1 and RX-1: Heathkit's Green Machines

by Chuck Penson WATZZE
Box 2414
St Paul MN 55102

Om the strength ol just two products,
the AT-1 and DX-100 transmitters, the
Heath company had established itself
as a major player in the amateur radio
marketplace, and one to be taken seri-
ously. Not wanting to lose the momen-
tum it had generated, and emboldencd
by the huge financial gains made with
the DX-100, Heath quickly began plan-
nung their next amateur products.

While the AT-1 and the DX-100 were
well-designed products, at least from
an electrical point of view, they were
designed primarily to test the waters.
Still, the DX-100 was selling better than
Heath could have ever imagined. So
rather than replace it with a new ng,
Heath decided that a refinement of the
100 offered as a “high end” product
would give customers a choice of rigs
while giving Heath a greater share of
the overall market. This low-end vs
high-end strategy proved so exceplion-
ally effective that Heath would go on to
use itagain and again with future prod-
ucts, Additionally, Heath knew thatif it
were to compele aggressively it would
need a decent receiver in ity product
line. Heath also reasoned that design-
ing the new products as a matched pair
would not only look nice, it would en-
able the company to use many of the
same parts on both units, thus saving
money. The “economics of scale” was a
concepl on which Heath had a firm
grasp.

A Ready Market

Heath turned its attention first to de-
veloping a receiver, since the receiver
would be far more complex to design
than the transmitter and would take
much longer to get to a prototype stage.

It's easy tosee why Heath would have

wanted to get into the receiver market.
While there were lots of companies
cranking oul transmitters, there was
very little competition with respect to
receivers. Prior to 1958 —the year Heath
released the receiver—the vast major-
ity of commercially available receivers
were general coverage units witha band
spread added for the ham bands. High
quality ham-band-only receivers were
pretty scarce, and the few that were on
the market were pretty expensive. In
designing the RX-1, Heath looked care-
fully at 5 or 6 of the better receivers of
the day to get a feel for what features a
decent communications receiver might
include—and how much it might cost

The Hallicrafters SX-101 was a com-
pletely average receiver that ran about
$400. The Hammerlund HO-110 was a
thoroughly unremarkable radio for $230
(the somewhal more remarkable HQ-
170 didn't arrive until 1958). Mational
had a couple of very professional re-
ceivers, priced accordingly: the HRO-
6l cost just under $500 and the NC-300
went for about $350. Then of course
there was the Collins 75A-4 which, at
650 was affordable only by the mili-
tary and a few of the more affluent
hams. (Remember, in 1957 $50 was al-
most a month's rent.) These receivers,
Heath figured, would be the ones to
compete with.

A quick analysis found that most of
the better receivers on the market had a
few things in common.  Virtually all
were dual conversion superhet designs
and most had slide rule dials which
were regarded as a sign of quality.
Addinonally most had adjustable se-
lectivity, some kind of notch filter, a
crystal calibrator, and a tunable front
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The RX-1 Mohawk receiver.

end. So with a laundry list of features
and specifications in hand, Heath
turned, as it had for its previous ama-
teur pmd ucts, to chief engineer Roger
Mace. The challenge was to combine all
the features of the best receivers in a
stylish cabinet and sell it for say, under
$300.
The RX-1 More Than Just a Pretty
Face

The physical design of the new re-
ceiver, dubbed the RX-1"Mohawk," was
realized by Heath's in-house industrial
designer, hired after Heath decided to
get serious about cosmetics. The RX-1
would be about the same physical size
as the DX-100 but would be finished in
a glossy two-tone green paint, fitted
with attractive escutcheons, and gar-
nished with shiny die-cast aluminum
knobs. We will never know with cer-
tainty why Heath settled on green, but
we do know there was great interest in
an attempt to distinguish Heath prod-
ucts from the ubiquitous gray and
wrinkle black boxes of their competi-
tors. While there may have been some
industrial psychology involved, it is
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more likely that given the alternatives
of red, blue, and yellow, green may
simply have been viewed as the only
real choice. In any case it wasn't long
before the color green was synonymous
with Heathkits. Indeed, the color
scheme proved so popular Heath would
£0 on to use it in virtually every ama-
teur product it made until the early
‘80s.

Electrically, the RX-1 is a pretty
straightforward design. It is a dual
conversion superheterodyne unit with
IFs at 1680 kHz and 50 kHz. It uses 15
tubes including a 6BZ6 RF amplifier,
6BAG6s in the IF stages, a 6CS6 product
detector, an OA2 voltage regulator, and
a 5V4 rectifier. Heath engineers went to
the trouble of using ceramic tube sock-
ets and switch wafers throughout, and
spent a lot of time looking for "quiet”
tubes and high Q coils.

Like the DX-100, the RX-1 is built on
a heavy gauge steel chassis, with an 1/
8 inch thick aluminum front panel, and
is enclosed by a one-piece formed cop-
per-clad steel cabinet (the same cabinet
used on the DX-100B). "Big and heavy”

continued next page
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was sHll the mark of a well-made radio:
the RX-1 weighs in at 52 pounds. The
receiver covers 160 through 10 (includ-
ing 11) meters and features a dial posi-
tion and band markings for 6 and 2
meters for use with option converters.
The Mohawk's slide rule dial provides
smooth, accurate luning, requiring
about 14 turns of the knob to make one
pass across the band, and was designed
to feel like a Collins—a point not lost on
Q5T reviewers. The band switching
mechanism uses a much-too-fragile ro-
tating plastic drum on which the band
markings have been screened RX-1s
found today often have cracks in the
dial drum; while a cracked drum will
not necessarily affect the performance
of the receiver, it does mar the unit’s
cosmetics. (Unless a genuine part can
be salvaged, perfectionists can replace
the drum only with great effort and
expense.) The RX-1's operating modes
include selectable upper and lower side-
band, AM, and CW. Also included is a
built-in 100 kHz crystal calibrator and
automatic noise limiter,

Receiver or Swiss Waltch?

Building a device as complex as a
communicalions receiver is a daunting
task under the best of circumstances.
The assembly of the RX-1's dial drive
mechanism, for example, was enough
to intimidate a walch maker, and the
point-to-point wiring required a much
smaller iron and a much steadier hand
than many ops were accustomed to.
Heath developed a number of strate-
gies to help the builder cope with the
intricacies of the work, including im-
proved instructions, graphics, and dia-
grams in the manual; the use of color-
coded wiring harnesses; and that simple
bul ingenious tool, the plastic nut
starter. But it was the preassembled and
tuned front-end sub-chassis that really
made the RX-1 possible in kit form.
Heath quickly recognized the complexi-
ties of aligning such a unit and wisely
decided that providing the front-end

already assembled and toned would
avoid a lot of headaches later on—both
for themselves and for the consumer,
Withouta preassembled and tuned front
end, the alignment of the receiver would
have been a painful and time consum-
ing lask, beyond the capabilitics of many
ops and for their test equipment. Heath
knew that if they wanted to sell receiv-
ers they would have to make the con-
struction both practical and possible.
Heath contracted with Sherwood Elec-
tronics in Chicago to build the front-
end assembly. Whether Roger Mace
designed the unit himself or farmed it
out to Sherwood is not known, but the
entire front-end module was, at the very
least, assembled and aligned by
Sherwood and included the RF and HF
oscillators, the mixer stages, and the
band switch unit. All the kit builder
had to do was attach it to the man
chassis with a few screws and plugina
couple of cables. With the IF frequen-
cies established, the tune-up procedure
could be done using nothing more that
the RX-1's built-in erystal calibrator and
S-meter.

Functionally the RX-1 turmed out ex-
ceedingly well. With a sensitivity of
around 1 uV it was as good as or better
than just about anything else on the
markel, and rom a user's perspective
the RX-1 was ajoy. With live switchable
selectivity settings (from as wide as 5
ke to as narrow as 500 He) and a 50 dB
tunable passive notch filler, the RX-1
was a pleasure to operate. For those
who wanted to sit down in front of lots
of dials and switches, Heath brought
out just about every possible function
to a front panel control. Since a lot of
thought went into making the RX-1 a
stable radio, it is curious that Heath
never specified the stability of the unit.
Experientially, however, the RX-1 was
found to be as good as receivers costing
much more.

Cosmetically the RX-1 surpassed ex-
pectations. It was shiny and stylish and



The TX-1 Apache transmitter.

had a very professional look. Much of
this was made possible by the new elec-
trostatic paint system Heath had installed
at their new plant in St. Joseph. Heath
had moved across the river to St. Joseph
almost immediately after being acquired
by Daystrom and after it became appar-
ent that the old building in Benton Har-
bor was just too small to accommodate
Heath's plans to expand.

The final price of the unit also contrib-
uted to the RX-1's popularity. At just
$274.95 the Mohawk was a full $75 less
expensive than anything else in its class.
Could I Give You a Hand With
That?

By late 1957 the RX-1 had already
been designed and prototyed and was
coming along nicely. But Mace knew
that he was going to need a little help
with the project if he was going to get
both the receiver and the transmitter
out the door on time. Enter Al
Robertson—a young man in the right
place at the right time.
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A Michigan native, Al Robertson
graduated from Michigan Tech in 1955
holding a degree in Electrical Engineer-
ing with a Communications Option. In
those days the big corporations were
hiring E.E.s as fast as they could, so Al
had no trouble landing a job with Gen-
eral Electric in Utica, New York, work-
ing in the area of military avionics. After
only a few of months with General Elec-
tric, ROTC called him up for a couple of
years of active duty and stationed him
at Wright Paterson Air Force Base in
Dayton, Ohio. When his stint with the
Air Force was over, Al decided that
working for a government contractor
wasn't much fun, that the military didn't
thrill him all that much either—and
come to think of it, that Michigan wasn't
such a bad place after all. So with re-
sume in hand Al headed back to his
home state. While interviewing with an
electronics company near Benton Har-
bor, Al stopped by to visit an old Michi-
gan Tech friend who'd taken a job in

continued next page
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Heath's audio division. Al had picked

up his ham license in the service and
thought that a career in ham radio might
be interesting. He must have walked in
the door just about the same time Roger
Mace was saying “You know, 1 sure
could use some help, here” Al was
hired on the spot.

The TX-1: Springs and Gear and
Pulleys, Oh My!

Heath's new transmitter was desip
nated the TX-1 "Apache.” The Indian
names were Mace's idea, He had a spe-
cial affection for Native American
themes as his wife was a Native Ameri-
can. The practice of using Indian names
continued until Mace's failing health
forced him to leave Heath in 1960. The
"Mohican” solid-state general coverage
receiver, designed during Mace's ten-
ure but not released until 1961, was the
last product to be so named.

Robertson's first assignment was o
build the TX-1 into o box that matched
the RX-1 receiver. This sounded simpli
enough—but there was a hitch, Since
the RX-1 had been designed from
scratch, its front panel controls were
placed pretty much wherever they
necded tobe But the TX-1 had to match,
and that meant its front panel control
positions had tobe in places correspond-
ing to those on the RX-1—whether those
were the best locations or not. The im-
plication of all this is that connecting
the TX-1's front panel knobs to their
associated controls on the chassis often
required some complicated linkages,
One of the most elaborate of these link-
ages was in the VEO band switching
mechanism. The VFO oscillator ran at
one of three frequency ranges (1750-
2000 kHz, 7000-7175 kHz, or 7000-7425
kHz) depending on what band was se-
lected. Since these three ranges served
all five bands, the VFO didn't need o
change frequency ranges every time the
band switch was turned. Al had to in-
vent a mechanically interrupted switch
assembly to choose the correct range
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with each turn of the band switch.
Hobertson admits be was no mechani-
cal engineer bul since he knew he hadn't
been around long enough to argue—he
had to come up with something. He
describes his solution as “a real Mickey
Mouse lash up”, and adds that he was
never very proud of it But he is also
guick to note that it ended up working
iquite well and proved extremely du-
rable.

The dial drive assembly was another
of Heath's famous (or infamous) Rube
Goldberg mechanisms and had been
designed for the RX-1 before Al arrived
Not wanting 1o reinvent any wheels,
Robertsan chose to use the exact same
unit in the TX-1. It was a collection of
springs, gears, pulleys, and string that
gave pause o even seasoned home
brewers. Several entire pages of the as-
sembly manual were devoted to its con-
struction, and it likely took a couple of
evenings to complete. Exactly who was
responsible for ity design is nol known,
but in the end it too proved 1o be a very
good design, being both durable and
mechanically stable.

The actual electronics of the TX-1 were
very much casier to design and build.
More than just a DX-100 in a new box,
the TX-1 was a refinement of the 100
and included several distinct improve-
ments and additions. Particular atten-
tion was given to the VFO. While Heath
used the old favorite 6AUS Clapp oscil-
lator, Robertson designed it as a sub-
assembly to enhance frequency stabil-
ity. Since the rig was being designed
with a sideband option in mind, great
pains were taken to ensure that the unit
would be as stable as possible. "ains-
taking trial and error experiments were
conducted to find just the right value
and type of components. Great care was
taken in the physical placement of parts.
Heavily doped ceramic coil forms were
used, and a great deal of thought and
experimenting went into lemperature
compensation. To further reduce the



effects of heat on the VIO, the oscillator
tube was mounted outside the VFO en-
closure, and the tube’s filament was
kept ighted even when the transmitter’s
main power was switched off.

To allow for sideband operation the
TX-1 made provisions for direct con-
nection to the SB-10 single sideband
adapter, which was also under devel-
opment, The SB-10 was supposed to be
ready for the DX-100 and was to be
called thie TOC-10, but the fellow in charge
couldn't get it working —even though it
was a direct copy of an adapter made by
BEW. Eventually that fellow lost his
job over the project and the SB-10 was
turned over to Robertson, who also had
problems with it, bul finally got it go-
ing. A pair of S0-23%s on the TX-1's rear
panel permitted a front panel conirol to
put the SB-10 in the RF path between
the driver and the final amplifier. Heath
wanted to use the SB-10 to hedge its
bets on the popularity of 558, At the
Hmie there was a lot ol discussion (Rome-
timaiss heated) about the future of 5501,
Many ops swore {foccasionally on the
air) they would never use it. The strait-
egy of providing an optional adapter
ensurcd that Heath would not lose out
whatever the final verdict on sideband
turned out to be.

Another improvement n the TX-1 was
in the battle against TVL Most hams
using modern equipment and living in
communities with cable TV have lost
sight of the fact that in the ecarly days ol
ham radio, TVI was a major problem
Robertson pave a great deal of time and
attention to giving the TX-1 better TV
protection, adding more shielding, more
partitioning of the chassis, and even
AC linw hiltering,

The TX-1 uses 19 tubes including a
parr of fan-cooled 61465 mn the final
cage. The ng covers 80 through 10 {in-
cluding 11) meters and runs 150 watls
AM andd 180 watts CW. The final ampli-
fier runs class C for AM and CW but s
switched to AB1 when the mode switch
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is turned 1o 558, The modulator, a pair
of 68CA7s (olten supplied as EL3Ms) is
operated in push-pull class AB2. Heath
was using the 8CAT in most of its hi-h
grar and was being supplied by
Mullard, a British company, hence the
EL34 designation. The modulator ran
aboul 100 watts and a rear panel 500-
ohm tap was provided for external use.
It is interesting to note that operation
on 1 meters requires a crystal and that
the Te0meter band is mussing altogether.
The latter point is especially curious
since the matching RX-1 includes the
band. The Apache was designed with a
Pi-network outpul circuit, and featured
what Heath referred 1o as “time se-
quence keying” for “chirpless CW " Thas
sounds a lot more complicated than it
really is. The circuit is mostly a simple
RC shaping device. The spotthing switch
is another example of something that
appears lo be more than it really is. It is
just a push button in parallel with the
key. When you spot the rig you are
doing soat full power unless you lirst
switch off the high voltage. The high
voltage, by the way, is provided by a
pair of 5R4s in a full-wave configura-
tion andd runs around 750 volts, The low
voltage (around 350 volts) s provided
by a single 5V4. The use of big, potted,
conservatively rated transformers and
chokes represents a considerable frac-
tion of the TX-1's 95 pounds; they were
supplied by Chicago Standard. Heath
specified potted transformers for use in
all its hi-fi gear because thisy looked so
nice on open chassis amplifiers. Even
though unpotted transformens would
have worked admirably in a transmit-
ter, Heath thought the potted versions
would add 1o an overall “prolessional-
ism —even il they were idden under
the hoodd .

The TX-1 provides for exlensive ao-
diotailonng. Inaddition to filters which
limilt the frequency response o the 300-
MO0 Hz range, the Apache also indludes
a front panel adjustable low level speech

continued nest page



TXI and RX1 from previous page

clipper as well as a main modulation
level control. Since the latter control is
adjusted by reaching through the key
jack with a screw driver, many latter
day users who got a TX-1 without a
manual may not know of the existence
of the control. This, combined with
component failure and for drift due to
age, along with good old operator er-
ror, may account for reports of rough
sounding audio. Hence the nickname
“scratchy Apache™ — not really heard
until recent years—is probably unde-
served.

The TX-1 and RX-1 hit the market
together in June 1958 and were met
with rave reviews. Now Heath began to
throttle up its advertising campaign,
buying 5-page spreads in popular hobby
magarines.

A Flood of Green Machines

While the AT-1 and DX-100 marked
Heath's official entry into amateur ra-
dio, they served primarily as a kind of
“proving ground"—a couple of low risk
products to see if a market existed for
kit form ham equipment, and to deter-
mine the ditficulties involved in bring-
ing such products to market, The re-
lease of the TX-1 and RX-1 was differ-
ent. These products were the resultola
newlound conviction to pursue the
amateur radio market based on the un-
bridled success of their first two prod-
ucts, Now, for the first time, amateur
products were not anexperiment, Heath
committed serious design, engineering,
and marketing muscle to the Apache/
Mohawk project and began planning a
long range strategy for its emerging
product hine. This shift in attitude
marked the beginning of a truly phe-
nomenal era for Heath. It was as though
Heath had hil resonance. New prod-
ucts practically flooded out the doors.
To complement the Apache and
Mohawk, Heath developed two linear
amplifiers, the ill fated KL-I
“Chippewa,” and the very successful
HA-10 "Warrior = Work was started on

an SSB transmitter (the HIX-10 "Ma-
rauder”) and an extensive line of VIF
products. It was also during this time
that Heath designed its legendary "DX”
family of small novice class transmit-
ters, mobile HF gear, a line of accessory
products, and more. No one, not even
those who worked for Heath, could have
imagined what was in store for the com-
pany. Indeed, Heath was on a roll that
would last more than 20 years.

In November of 58, just five months
after Heath unveiled the TX-1 and BX-1,
engineers at Heath opened the Litest -
sue of PO5T and saw something that gave
them pause. [t was a new receiver. Shewehe,
gray, and small, it had just seven knobs
and weighed only 20 pounds. With an
almost nulitary appearance this new re-
ceivier was both rugged and highly func-
tional. While many of the industry’s lead-
ing manufacturers failed o grasp the
meaning of what they saw in this ad (a
failure that would cost them dearly), the
instant Al Robertson saw il he under-
stood as clearly as a 40 over 9 signal that
the days of the big heavy radio were over,
Heath had seen the future, and it looked
like a Collins 7551, Show ing, the ad 1o his
coworker, Joe Shaler, who had been hired
just after Al Joe remarked conlidently
"wo could dothat" And doil they would,
But that is another story, ER

Editor's Note: Chiuck has written a book
on the Heathkit Company, It should be
available sometime in the next year.
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The Elements of Colling Quality from page 7
Manufacturing

The fabrication and assembly of all
ham products was done in-house. In
that timeframe the company had all the
machines and processes to do what was
needesd. In general, the design ME's
knew all the: production machines avail-
able, so they designed parts to use only
known reliable processes. Sometimes a
new process would be required. 1t was
then incumbent on the designers to et
together with manufacturing and have
the necessary capability available when
the unit hit production. A fashionable
name for all this today would be "con-
current” engmeening. Al Collins, in the
ham equipment era, all that was second
mature.

Manufacturmg bad their own test
department for evaluation of produced
units. It was common for design engi-
neers to have close tes with production
and production test as the engineer's
unit progressed in manufacturing,
When equipments were burned-in, the
engineers learned those lessons that can
only be learned in “rate production”.
This is where the realities of statistics
are found. Because this is valuable leamn-
ing. engineers would be given assign-
ments o work with manufacturing on
what was known as “collateral” engi-
neering. (n a rotational basis this was
good education, but not always fun
But it makes for reliable products! How-
ever, that’s the start of a whole other
story

There are many other specifics and
detanls which could be llustrated 1o
support how Collins equipment earned
its reputation for dependabalaty. But, o
should be clear by now that Collins
design engineering was broadly based,
and all design engineers were backed
by sulficient resources 1o be sure every
desagn was thoroughly understood as
it went to prodoction. Where in a few
cases something shipped through a crack
in this system, Arthur Collins set the
absolute standard of response to any-
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thing that was not right. This philoso-
phy permeated the organization 1o the
point that Arthur really didn’t bave 1o
watch everything with an cagle eye
His inputs were less than the legend —
parsimonious is a term he occasionally
used to express this kind of thought —
but his inputs were amplified by
everyone's desire to do the best that
could be done. One example of how
Arthur instilled a sense of direction is
Hustrated by what he explained to
someone worried about a tight sched-
ule. He said: "Look, 1 want you to do it
right as fast as you can, not fast as right
as you can!”

Those of us who worked in this envi-
ronment found it shmulating — par-
ticularly in retrospect. Having your
chiefenginevr put his foot on your desk,
and, after 15 seconds of reading your
engineering notebook upside down,
say: "1 don't think your data is worth a
damn”, can be momentarily unnerving
< especially when he is right. On the
other hand, it's a tremendous learning
experience which makeseverything that
lollows a litthe better. We all learned at
a rapid rate. It's hard to overestimate
the long term value of working in the
Collins environment at that time. It was
a culture!

The Collins ham equipment design
groupis now long gone as anentity. But
many of the original gang are still
arcound. In the past, some of them have
deseribed in these pages the details ol
projects they were involved in To add
b this Lam considenimg preparing i few
additional thoughts on how the devel-
opment of specific ham equipments
looked from the mechanical engineer-
g Viewpint

Let me close with a direct quote from
another of that gang. 2 man who was
my boss at the time. | had been very
concerned aboutl something that was
barely meeting specs — no marngin, as |
recall When sharing my concern, he
said "Cheer up -, mavbe a truck will



run over you on the way home tonight
and you won't have to worry about this
anymore”.

1 hope that today there are among the
new generations of designers some digi-
tal design guys that are as productive
and are having as much enjoyment in
accomplishment as we did in that time
period. EK

Editors' Note: On not being a ham Fred
has this comment,” My interests are in
RF, microwave, audio, music, silicon
process, design automation, etc. Al-
though 1 got to 13 WPM in the Signal
Corps | just never bothered to get a
ticket. That made me somewhat of an
outsider in the Ham Dept. _but they

wiere gracious .

Letters from page 15

Because 6BX7s were basically a GE
product, the RCA Tube Department
exhibited no inclination 1o assist us,
but GE sent a knowledgeable field
engineer to observe the effect and
measure tube operating conditions.
He returned in a few days to explain
that the overshoots were caused by
cathode interface, and suggested a
temporary cure by briefly operating
the tubes at elevated heater voltage to
purge impurities from the interface
region. This eliminated the culprit
but, as he acknowledged, the cure was
only temporary, for the metal foxide
interface formed again in a few hours
al operation. A shorl time Liteer,
samples of new tubes were furnished
by GE (perhaps the -A version of the
6BX7) and these permanently solved
the overshoot problem

And finally, although | mentioned
that Ray's article fanned my memory
of these events, 1 actually began re-
calling the problem for the first ime
in over forty years during a discus-
sion at an October hamfest with
Ludwell Sibley, Editor of Antigue

Wireless Association's OLD TIMER s
BULLETIN. Imagine my astonishment
when | encountered the very same
topic when ER arrived just a few days
later!

Robert G. Thomas, W3QZ0O

AMI International Election
of Officers for 1994

Nominations for AMI offices wene con-
cluded m November. Only one nomina-
tion was received for each office with the
exception of the Great Lakes Regponal
Director which is currently open. Nomi-
s for each office are thereby  declarned
to be the new holders of these offices for
the 1994 ferm.

President  Dale Gagnon, KW
Treasurer Warren Zivgler, NY2H

Directors

Mortheast  Steve lekes, WE3HILLZ
Southeast  Andy Howard, WAAKUY
Great Lakes Open

MNorth Central  Skip Green, K7YOU
South Central  John Fairey, WBSHRI
Rocky Min. Bill Kleronomos, KINHG
Northwest  Pal Person, KTYIR
Southwest  Bill Neeley, K7TINK

An Interim Director for the Greal Lakes
Region will be appointed.

Lack of competition for AMI olfices is
not necessarily a bad sign this early in the
organizational history. AMI has demon-
strated a commitment to democratic prin-
ciples in the selection of its leadership.
This will ultimately ensure AMIs respon-
siversss to its members and its long term
viability. Dale, KW11
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VINTAGE EQUIPMENT ONLY

ER
P.O. Box 57

Hesperus, CO 81326

Phone/FAX 303-247-4935

DEADLINE FOR THE JAN. ISSUE: JAN.3

FOR SALE Repair and restoration on all
vintage equipment; 35 years espenenoe. Bar-
ney Wiooders, WSKSO, K301 E. Mansfiecld Ave
Denwesr, OO0 BIZI7 (303) 7705314

FOR SALE: Hallicraftens S-85 rovr, exe. conds,
w/Heath QF-1 Qrmultiplive & orig,. manuals
for both - 585 B Lee Cornwell, KDAKD, HOR
11, Tox 95, M Pocono, PA TRMA. (717) B34
210

FOR SALE: Collins S-lane aluminum konob
indays small (exoier/PA tuning) - $1; 300 -1
£2: spinnes/ plain {main tuning) - $1 Charbe,
EACH, 13192 Pinnacke Lane, Lossburg, VA
2T, (703) RI2-563

WANTED: Pwr sfmr for the Mabtional NC-
T0A or TOXA revr, Jamed T Schliestetn,
WAIMO, POB 93, Cedartown, GA 30125
Mo/ FAX (404 7A8-5968

WANTELD: Ceramsc waler from D80 or DX
8 banad switch; copy of X 60A manual o
arcuil disgram. Harry Davey, VETAL, 87
Glencoe [, Port Moody, BC. VIH 16T,
Canaala (hiH) 9% 54028

FOR SALE: AN/SGRC- 1M spy rado set, new,
packaged, w/accessones, 2 pwr supplies,
ook, spane parts, manual, cic., ready o go,
mint condx - S350, Mike Murphy, 11621 Valle
Vista R, Lakeside, CA 9040- 1M1 {(619) 561
726 or M4-T7I7

FOR SALE: New list of 1000's of tubes! In-
chades new, used, antigque, collectible, Majes-
e and Wiestern Electric types. Send SASE o
lim Cross, 2817 Parklawn D, Daylon, OH
A5440- 1578, (513) 298-RE27

a7

FOR SALE: ART-13 parts & other infensiting
stull. SASE for “The Bone Yard List® el Kay
chestronics, 231 Shenandoah Trail, Warmer
Rudbnres, oA VIIEE-A2H9.

FOR SALE or TRADE Cates BC-25K.Y m
posd cowadn. Diavied Muorphy, KSFOY, OB 02,
Mountamn Home, AR 72653 (S01) 475075
(w), 42542 (h)

FOR SALE Navy type CJB-2nNIIA “Flamae=
o™ keys, mew n ong. howes - $87 CONLES
shpg included. Trade for working 1C-22A,
TOS, o 7. WATHIDIL, (20R) 756-4147

WANTELD: Maas Carillon organ amplifier
el SO Victor Gregowski, W00 Orvall D,
Forek Ciratiod, M1 AHO5G. (313) 3850470



FOR SALE: Usesd technical books - radio, elec-
trowvics, math, military, magazines, ofc. §1 for
large list. (stamps ok). Softwave, Dept. ER,
1515 Sashabaw, Orionville, M1 48462

FOR SALE: [X-608 wmtr and HE-108 rovr,
w/ong. manuals - $75 WANTED: Collins
IV-3/TSAA in e, comade. Will oomsider trad-
ing 5151 R/E Bill, N2ZWX], (914) 1566553

FOR SALE: Collins KWM-1, w/516F1; ama-
teur spark xmir circa 1915 Joel Levine,
WHIBMH, 67 Detby Ave, Greenlawn, NY
11740 (516) 757-Ted1

TRADE My exc. Knight Ocean Hopper, coils,
manaal for your exc. Hallicrafters SX-100
Must be near minl. Trade photos. James B
Cewr, WHSLXZ, &M King [, Bediond, TX
THI2-TIM

WANTED: Heath pwr sply meodel HP-23
Also want junker Heath S5B wovr maodel HW-
100, Will consider a lair price on a complete
wrkg set. Harry MacMullan, 2662 Bancroft D,
Aston, PA 19014,

FOR SALE: Factory wrapped radar smir T-
B5/AFT 5 leses mounting. Tubes. Ovie Livcher
wire ass'y. Operating, handbook instroctions.
Anyone interested ! Pete Ohlson, WSLYM,
HO2E Hackney Lo, Deallas, TX 75238, (214) 345
1823

FOR SALE: Colling 32V-1 and 32V-2.
WANTED: Viking Navigator and ‘B coil for
HRO-SOTT, KEAL, (31%) 3774367

WANTED: Modulator, Eico 730 or similar Si-
W AM modulator. Ceorge, WARHCX, 27
LaFlecha Lo, Santa Barbara, CA 93105, (805)
BEZ-3

WANTELE: Ui, pwr ximr for NC-183, John
Schoeider, KAHLM, 320 Woodchuck Ci,
Roswell, GA MXITG, (404) 491 8951

FOR SALE Hallicralters SX-100 MK 1] - $05;
Tempo | wovr - $200. Pat, WESCKZ (414) 434-
e

WANTED: E ML Scott revrs RBO, RCH, SLE-B,
SLE-H and manuals for all Soott WW Il ovrs.
Abso want Nemn-Clarke 1301, 1501, 1997, rovres
and manuaks especially for the 1301, Thanks'
Tom Smith, NSAMA, 1304 Elmington Dy,
Cypoeess, TX 77429-262 . (713) 376- 436 (h)

Classic Amateur and ALL Lafayelle Ka-
dio Manuals.

Will maich or beat any published price
List available. Satisfaction guarantecd. Pebe
Markavage, WA2UWA, 27 Walling S1.,
Savreville, N] RRT2. (W0H) 23800964

WANTELD: SC-100; SC-301; KW-1; 31 thro
5 M2CT; T5A thru 75A-4 roves and sphrs, any
condy. Purchase entite estlates, pick up 48
states and lop $ pasd. Kack, (800} 462-2972

FOR SALE: Rare stuff Harres RFS05; McKay-
Dymek DRI McKay Dymek DR$S: DeForest
ansdon amp; ARC 69 [ 1917 aircraft rovrl; WW
Il Japanese 1 tube sove, w/generator and
cables, Eldico wmtr, reve, pwr sply and con-
sabe {these are Codlirs chomes); Eddystone 770
Cuollins S0E7, Collires S1H (green faock, Colline
IZRST. ANl highest and best offer. Jack M
Osbwane, K6LVD, 565 Del Monte Ot Santa
Raxsa, CA 95309 (707) S19-¥949

WANTELD: Schematic connection diagram lor
a Thordarson maodd. sbme model THMTT. Bill
Allen, WTUS, 11720 E. Twin Hills, Tucson, AZ
B5748. (602} 721 -BN2

FOR SALE: HIP 52541, 52530, 5262A, OSHC/
U scope & case; L&N XL 630 peconder, LEN
AJHS, A 4R lech books. WANTED: Scha-
matic for Precision Radiation Instraments Ine,
musdel 117, Send SASE for list. Buddy Her-
v, P30 Andover R, Chavlotte, NC 28211,
(F0H4) Hstr-toti )

WANTED: Collins W51 amp. in goied fexe.
crmdn. Also, Westinghouse MW-2 pwr sply.
Caary, WASODY, POB 74306, Washington, DC
20056-1306. (202) 483-3932

FOR SALE: Conset C-50 b-mcter Commiuni-
calor, VG condx - $75; AXSNM tubes - $70
wa; ANA1Z5A tubes - §75 ea; Johnson Val-
iant - $325, Viking 1 - $225; Matchbaon, exc. -
$145; Drake P75 phone patch - $85. RCA AR-
BRA, eac, besa than 200 mamafactunsd - $595;
Yeasu twars, FL-101, FR-10M15, beautiful, <till
Johnson SN Conset G-76. Steve, WBSIIN,
(RI3) 873-TR47 X N0 o0, K21 -6931 eves

WANTED: Mint, unmasdifssd |leath Serwxa
and Latayette HE-X) b complete vintage VHF
station. Harold W. Deppe, POB 31656, Toc-
=on, AZ7 BST51.
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FOR SALE: R-VHOA service: Module repair
and alignment o complete remanufacturs,
new front panels, knob sets, VFO
calibrationexpert service,  reasonable, any
condition accepted. Rick Mish, (419) 726- 2249

FOR SALE: Flectronics suite from US  air-
craft carrier.  ME-UMHF reves, amirs, radars,
PP displays, KTTY cnviers, tlerminals. Much
mone_Bob Mantell, WaVOT, 3135 N. Ellington
D, Los Angeles, CA SO068. (213) 851-2786

FOR SALE: Crystal chest CH-219 with 59 or
106 DC-35 crystals for RBadio Set SCR-543-D
(BC-669-13) and Later Chust reesds some paint-
ing. ielt liner & good - 75 phes UPS. Abo
some DO - and extra [C-35 orystals @ 55 or
offer for kot Have most connectors for set
Parting oul PE-110-1), BC-665-B. LSASE or call
Robert W. Downs, WASUAR, X077

Howston, TX 7M1 (7173) 4675614

WANTED: WW 1l Japanese mulitary radio
equipment & lleratures; Toy Crystal radso lat
Takashi doi1-21-4 Minamidai Seyaku
Yokohama, Japan

FOR SALE: R-290A; Hammarlund SP-
H0X17; Hallicrafters SX-62A MK 11; Johivson
Viking 11, w/Heath VE-1 All unmodified, w/
manuals. No shpg. Dan Radclifte, KP/BP,
W22z NE2, Plainview Phwy, Sussex, W
SM0MY. (414) 2559165

WANTED: B-W0A rovr, mant oo s, mo masds,
preferably w/case. State price and shpg. 1.
Heaton, KJRIN, 1915 W, 15h Lo, Apache
Junition, Al HS20, () SH2- 1856

FOR SALE: Valiant - $200; SX- 100 - $100; am-
plified 1104 - $50; Johnson directional cou-
pler only - $30. Ron Steinberg, K9KZ, (708)
7733500, FAX (7UR) 771-0822

FOR SALE: RME 45 - $125; HQ-110 - 115
DX-40 - $85; RME-VHF 152 - $50; HT-37 - $150;
Multi-Elmac ASUH, w/AC sply - $75, ART-13
. 150 Cliff Fleury, 4174 Tumalo Rim Dr.
Bend, OR 97701 (5403) 32- 1647

WANTED: | will pay $10 for NIB 2AT tubses,
55 ea. for 6L6G and 6]5/0 tubes. Jeff Kyle,
KFOWX, (916) 678-6154

WANTED: 5T March 1927 issue. Charles |
Stinger, WRLFA, 804 Borss Ave | Hamalbton, O
45013 (513) BT -007%

»

ELECTRON TUBES FREE 1993
Catalog, over 2,000 types

in stock.
Electron Tube Box 311,
Essex, VT 05451, (B02) 879-0611, FAX
(B02) 879-7764

FOR SALE: Radio tubses; repair and restora-
tiosn of all vintage amateur and commeroal
radios, 25 ywars experience. Herbert Stark, 371
N. Thompson St Hemet, CA 92543 (714) 658-
R

FOR SALE: SX-111 - $1imx; BC-348 - BO-
WANTED: Complete T35 manual o copy;
Also FT-243 atals for ham bands. AL AU,
6251 Fox Hunt Trail, Orlando, FIL 32808, (407)
2220007 (), 298- MY eves

WANTED: Collins literatune, manuals, cata-
logs. SM2, SM3, MM2 mic’s, TD1, 647T dipole
ant, 350 low pass filter, 5501, Rick Coyne,
KDGCTE, POR 2000200, Mission Vicgo, TA
G2 (T14) BS540

FOR SALE: National HRO-60OT, A-1} coils -
£350; Nathonal small B sphr - $50; National
HROSTAL AC enils - SIS0 MNational NC-
240C & spkr - $125; Mational NC-125 - §75;
Hallicralfers SX-32 & spkr - $250; Zenith
Transpoeamic, A0 chassis - $75; Phileo 42-150
$75 Allplusshpg Disoount for 'L WANTED:
IR0 B vl aor brascdee DERCSCE conil For one.
Baottom plate and pwe shmr for FIRCSG00 Wil
consider junker FIRCE60, Also want coil boxes,
Wil trache for RO A 44135 Dan, (617) B6-3007

FOR SALE: Ultra Skyrider, VGO - $251k
Heath gear - L¥X-100 - SO0, DX-40 - $50, 1IM-
IHVTVM -$12, CO-1-$10, GW-31 CB walkie-
talkie - $10/pr; 5-388 - $23 PMR-8 - 320;
Lafayette pwr/SWR meter - §10, B&W 5
position coax switch - $10; Silver "Vomax™
VTVM - %15, Amevo 6-M converter - 58; 21 -
05 WERL Duo-Bander - $45; Galasie VMK 2
. w /HB pwr sply - $85; WANTED: Baboock
and Palco mobile AM xmitr circa mad S0Fs
Pae call alter Dvec. 21 Joe Sloss, KTMEKS, 4732
119 SE, Bellevue, WA 98006 [206) 747-5349

FOR SALE or TRADE: KWT-6, 1NN-W 558,
400-W AM, operational, w /manuals & TCPs;
parting out KWT-6. WANTED: Pair of 4
1257 in good servicable conds (Eimac)
Michae] McDermaott, WOBVA, WS N Keith
S, Scammaon, KS 66773 (316) 479-2750



1016 East Eureka Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

* Military Radio
* Electron Tubes

* Variable Capacitors and Coils
We have most R-390A spare parts including:
VIO {/R-390A (not Collins), Gov't-Reconditioned - $45
Audio Amplifier with tubes, Gov't-Reconditioned - $32
IF Amp with good filters, but less RT510, used - $100
Line Level Meter (not original), white face, new - $20

Shipping charges additional! Ask for our 1993 catalog!

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers

WANTELD: Very varly Hallicrafters and
Hallicrafters /Silver Marshall equipment
irvcluding Shoyriders woithentioe Dond pame dull
alumirmuem codor, 5 radio COrmpass, 5 1%
Skytrainer, 515 pamadaptor, wood console
speakers - B8 & {12, HT-2, HT-3, BC-939
antenna fumer, parts, advertising signs, paper
memarabilia of Mlallicrafters, Also want BCA
misdel AVE-1] aleport tower peceiver. Chuck
Ehavchvas, WESEOC, “Thee Hallicradters Collector”,
4500 Russell v, Austan, TX TH745, (5129 443
U7

WANTEL: Nud, Cardwell, Hammarlund,
Joburesoon, Blatiomal wmilg variable caps, single or
split stabor, 100or greater plate spacing, 100 pk
or grealer capacily per sechion, Martin
F‘iqnﬂhurp, WM 12, KR 1, Box 560 Monbeney,
IN 050, (219) S42-2591

Electric Radio Back lssues

All back isswes are available at 330
per year or 33 for individual copies.
This price includes delivery in the
U.S and Canada. Foreign orders
plrase enguire.

WANTED: Buy and sell all typees ol electnon
tulbwes Harodad Brammsted, O8N Flectromies, b4
Eppe Lake Rad , } iz, MAM SSUEMH. (RONB) 42 149097
FAX (612) 4290292

FORSALE: Drake C-Line - R-40, TAAXC, AC-4,
MS-4 and PS4 AlL in pood conds. P54 was
rerpravireh aned aligied Dy Dvakes in July 93 - e,
HO-1700 (harm bandd omly ) reve in VO conads, w/
matching spkr (soall) i good condy, and
manual = $150, Charlie Alesander, (614) 251-
BHAS et o Bvee et o Lagas

WANTEL: SX42A or I, H-.-"i.]ll.r WAZHTH,
PO 100, Bast Rockasay, NY 11518400 100 (516)
LLEE | aY

WANTED: Hallicrafters S-53A movr, whg o
ol Jerry, NSKYE, 1857 Rexdbaad Lin, Pasdonont,
(i THITR. (405) 3732208

FOR SALE Crystal radio kits, complete with
e |'.ll!l|-|. base basand, variable Capacitor,
p‘l‘-‘ﬂuul'u.i ool anad many parts for obd style
rads. Kemnit 32250, Carl & GCraoe Ent, 5606
Rosne-ym, Dietrost, M 45209

WANTELY: B - W i naew oo es tra o deam oo
Il ship. Tom Marcotte, NSOFF, 111 Destivy
Uiy, | akayette, LA TIFN [ VIR) 9990000



. -

Leo Meverson, WOGEFQ, (fouander

Westemn Henitage Museum Chmaha, Nebrashs
“a maygnificent home for your equipment

of WRL) meeds donations of gear and
related materials for the amateur radio
exhibit ai Western Heritage Museum
in (hmaha, Nebr.

This permaneni display is the only
one of itx kind in the country and ix
something thai all hams can be proud
of. We expect 50,000 vivitors annually.

Vour tax deduc bl donation will be

Farmore informanon contact lea
at (402) 392-I708, May-Nov.; 619)
321-1138, Nov.-May.

FOR SALE: Painting Colbns S Lines and now
St Jamws bewture. Also call for your Collins
iz dial newds. Butch, KOS, (507) 2R8-0044

WANTED: List, inadewes o dimectons=s of WW
I Mavy tech murals oo equipsmeent. Woilliog to
help b icdentily WW I Navy S-digi type num-
bers. Send SASE. Ray, WaRIC, (B05) 985648

FOR SALE: Tektronia Parts mstroments. | am
starting a parts instrument list with 29 of my
own imstruments. Send §1 & an SASE for my
Tesd, 10 yon b Tebibromis parts instrumients of
your own, sercd me your List and | will include
it with mine, no charge o you, Stan grifliths,
1RSSR AW Whndoa, Aloha, OR Y7007, [503) pd9-
837

FORSALE: B-0A ALIRR, all Collins, 5/ 4395,
rebuilt by Rick Mishin August 93, w fallcovers,
maeters and knobs, spkr and manaal - $60
Charkie Alesander, (614) 1518835 eves or Ive
mcssa g on Lapee

WANTED: Manuals for Hallicratters masdel
HC - | capacitance nesastane lester and Hewlett
Packard mastel 2000 ausclio cmanllator. Chas Hill,
K 3, Bos 400, Buhl, 1Y E3V6. (208) 5436081

WANTED: Jobwsasn Valiant 11 Nabonal NC
S ITT Mackay Manne WD-B. Hallboratters
SX-100 Mark 1 (160-3 band) i Benedsct,
TUEA M 9 Made, Lake City, M1 49651

WANTED: Sohemati dugram for Boulevand
kit rovr corca 1950 & schemnatic for Caonset
Cosmm. M1 Jevry, WA2ZZDA, 14 Hillorest Ave
Mig, NY 10NAT (914) 1T
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FOR SALE: We rebauld twist-loc, weed stvle
rovtangular, can caps itoses.. Mail yomr can o,
typical inshop bime i 0 dayvs. Weoustom bunld
tubular & can capacitors & rebuild your
capacitos Inguine. Frontics Flectronses Evencit
Hoard, NNV, Lehe, NI S840 (701) 378
Pl

FOR SALE: Frve Colling 75A-4s for sale, S/N
1767 b 3547, reduction unimg, exc. P10 Three
collectorguality, nomeds, lwoaverage o above
average with AGL masd from FR Price $500 (o
S 1000, Coresiddor 5114 o0 Jolvnsom S0 trade. PTO
can by ivap b clean 514, Lon, K5, (713) 158
4207

WANTED: Manuals ovcopies lor Jacksimmidiel
-1 b bester aod 151771 ASLD dummy
Toad / wattomiter. T Alesander, KEYHIP, 1511
M. Jackson, Kussellville, AR 72801, (501) Ba8-
2

FOR SALE: 5X-110, ex. condy - $70 plus shpg.
WANTED: 5Th SX-100A. Les Mathews,
KIMRAT, 8908 Tar Hill Ln., Orlando, FL
1RA

Slade & Cage Wne,
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WANTELD: Intelligence museum wants Coer-
man, Japanese, lalian, Bussian and Chinese
communicalion equipment and any Hritish
or LS, spy radios. LTC William Howard, 219
Harborview Lane, Largn, FL 3640 (K13) 585
7750

FOR SALE: HO-170, w/sphkr - $175;, BEME
4350, exc. - $125; Collins 5151, no cabinet
$550; RME 6900, matching spkr - 200
MNOAEF, [M9) T52-8475 alier 5 PM ST

WANTED: Meintoah and Thordarson amph-
fers, poow fo junk Colline 75A-2, 3 and 51]
seres rovrs; poor o junk Hallicrafters loo-
vered sphr. Serous sellers only! Marcus
Frisch, WASXE, Box 28800, Greenficld, W1
SEDPR-AORON. (414) S45-5257 (24 hrs) collect

WANTEL: Collins 32V-3, FAS5B&0 filter for
TEA-X, 312A-1 sphr; Hallicraflers S0 and 5
meter for RCA ARRR joe, KBYR, (T15) B34
4582

FOR SALE: ITT MacKay 3010C rovr, exc
condx - $600; very chean Drake 2B, w/cali-
brator and 280 - $200; nice CE-20A, w /spare
unil for parts - $75; very clean Metssner Sig-
nal Shifter - TS WANTED: H122 tubes
Ron, ADGY, (20%) 255- 1177

FOR SALE: Parting out Collins 514, Mo case,
fop cover o Gilters, Call Tor needs, Ko, (602)
e ERE

Ihetefacts and Pars for Colleclors
Electrolytics, high voltage capacitors, power
reskslors, wwitches and more. Froe
catabog, . Tannenbaum, WAZETE,
P.OBox 110, Essl Rockaway, NY 11514,
I516) BNT-0057, FAX 5996520

WANTED: Collinse M2C-1 wall mwter and
EW-1. Bubch, KOBS, (7) 2880044

FDR SALE: Racal RA-ITC HF rowr, P |
onnchy - S0 K- 10518 rovr, good condx - 5275
Caary Glescher, Box 477, Litthe Neck, NY 11363
(T1E) 4731911 eves

WANTED: MN- 2N turwr and O 4 statun
oonsode Dhan, WEBMGRA, 1522 S Sowell Co,
Visaha, CA 93277 (%) TU-0597

WANTED: Heath SB- 100, 1070 or W2 and 5B
B0 spkr, w /HIPZR paer sply amed oy, muamual,
ammetic conds more important than wkyg
condx; manuals for HI* 1838 scope and
ISR EA S IRIOA S IR A plog-ins, please stabe se
rial number range of HP manuals. Keason-
able prives please. Bob Smith, KCAWRO, 14779
Koggan Dir, Wonadbridge, VA 221900004

WANTED: Manual and LI VAT input xmitr
pwr sply for THX-4; shock mount base,
military parl WCWO-10124-A for RBL- revr.
Brad Sagendorl, 2 Windsor Red, Huntington,
CT B, (200) 926 167

| BOOKS FROM ER |

The First Fifty Years: A History of the Collins Radio Company and the Collins
Divisions of Rockwell International ....... 54995

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: 19321951
by Raymond 5. Moore........ 3rd Edition available around 12/1/93

Don C. Wallace, W6AM, Amateur Radio’s Pioneer by Jan D). Perkins.._$29.95
Oscilloscopes, Selecting and Restoring a Classic by Stan Griffiths............$19.95
Please add S3 per book for shipping. Colorado residents please add sales tax.

Money back guarantes!

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




WANTED
Colliny promotional literature, cotalogy
and mansals for the period [933-19583,
Jim Stitzimger, WAICEX, 218080 Via
Irana, Valeacia, CA 91155, (805) 259
2811, FAX i%05) 259- 1830

FOR SALE: Collins 75A - filters: b pole corami
for high quality AM 3 bandwidths available: 4,
6, o 9 Khe - S50 e senggle pole CW orystal
filters - $88 va. 107G decount for two filters
Money bick puaraniee. Calil residents please
acdd sale= Lan. Viector Control Systermes, 1655 Mao
Maountam, Sie. 145 le.lru.l_{'r’i 9NTEL (TH)
SR5-ATND

FOR SALE Westmghouse H20M - $50; Phaloo
S92 - 450 Mardhall 538 - $125; Phaloo PTH -
75 Mhilco ™7 - S50, Emerson port 523 - 535
Fexteral BIP 100 -S40 KO A 6EXAT- $30; Troctons
D2919 - $25; Bulova V50 - $30 Bulowva chck
rackios 190 - $200, Trusetors VKD - $ 100, NERT kat
bunlt - S0, RCA 2X62 - S0, Dunbop 500 - 550
Mitchell 1250 - 35, Mhiloe 46-250 - S0, Zenith
H721 - Sk Philoo 53-560 - §25; Zenith 60000
- S Selvertone 2421 - $50; GESOR - $40; Zemth
AK035 - $45, Ladayette HES] - $50; RUA 4641
55 Stevwm Carl TI0TH - 865, RCA 95T5 - §75;
GE1Z3 - Sl Mostoroda 6301 - 845 Polaroids §1
plus SASE. Bud Santoro, 3715 Bower Rd.,
Roanoke, VA 201K, (003) T74-9153

FOR SALE: Vintage parts. Send stamps and
request “Vintage Flyer”, USA only. Coples
of some  obselete Beadrite S Tripletd
equipment manuals, Bigelow Electronics,
PO, By 125, Bluffron, CO0H 45817
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FOR SALE: Tranumitting/ Receiving tubes,
new and used, LSASE for hist. | eollect old
and unique tubes of any fype. WANTED:
Taylor and Heinte-Kautman types  and
large tubes from the old Eimac line; 152T
through 2NNT for display. John H Walker
Ir., 16112 W 125th Si, Olathe, KS il
(913} TH2-6455

FOR SALE: Riwchwell- Collins 18051 tuner,
new - $29% Colline parts; ARKL Hand-
books; vintage pear. Call or wnite. Eon
Follmar, 1409 W. Willis, Alvin, TX 77511
{713} 331- 1074

WANTEL:: jobwrawn pear, all masdeds, any con-
dition. Also parts and hterature. Messe state
condition and shipped price. Wen Tumer,
ALTL. Box 451EK, Cal-Nev-An, NV 8139

FOR SALE: KT-55/AFX IFF sovr - $3% AN-
1M antenna - $15%; K-19/ ARC rovr - $208, exquip-
e, parts, manuals; books, maganines; l

51 Jow Ohrpnero, VEGRST, Boa 32, S 7, 551,
Calgary, ABT2M 4N, Canada. (403) 2390459

WANTED: Sphr and escutcheon for Collins
TSA . David A, Clark, K5PHE, 9225 Laat Dy,
El Paso, TX 79925, (915) 591-1184

FOR SALE: RME 47050, B-104, K55, MELRAS;
NC-9E, NC-TRMY, Transoceanie o040 AF-6T;
PMERE-7: Starroarmer; SBE-3% SBE-3; Collins
ME2OT, Dave Wilson, ARGV, 9561 Valleyvew
SE, At Lo, CA 91700 (909) 945-5431

FOR SALE: Colling maeatball Lypel pin - 5595 ¢
$755 & M George Pugaley, W2, 1362 Via
Rancho Prky, Escondadn, CA 92024

WANTED: A 19505 vintage mobile ham reve
for daily commuting Proference for Gonset
Citsy, Petrson KEYS, Multi- Elmac PMET2ZA. Eddy
Sweymar, VEICU 3771 Concvssion Road 3. B.E
08, Newcastle, Ont LIB 109, Canada

If you need a part for a vinlage
restoration send 52 and an SASE
(.52 pmtl:ﬂlfur a 6 page list of
parts units. Il you have a parts
unil, consider putling it on the
list. Your dead unit can help
hring others 1o life!




Repair & refurbishment of older tube-
type amaleur equipment. Fally FOC li-
censed; 35 years experience. Chuck
Banta, N6FX, Claremont, Calif. (LA arca)
(909} 593- 1861

FOR SALE or TRADE: Collins M -1, WE. B-
IE, w/cabiet; 5151 WE WANTED: SX-115
EBFD, 116 Farway Dr, Belmond, 1A 50427

(515) 44470

WANTED:: Codlans 51 top dust cover; mech.
fulters FOE- 14 and FSO0DEB-31; ukl(.hm-ﬂ Ha-
dio company catabisgs, g
zznes; apparatis. Jobin Tesdeck, WAZSDE, 212
Grandview R, Media, PA 19063 (215) 566
B

WANTED: All types of military electronics,
eepecially RDF and radar flems, mansals loo,
Also necd URD2 antenna. William Van

Lemnep, OB 211 Pepperell, MA 01463, (508)
LERSUIR]

FOR SALE: Collins 3251 - $30; 7557 . S0,
FEF4 mech. filter - 850, non-Collins 455-
WE , 24 kHz (455 LF ) mexch filler - 530
Ameco PCL-F tunable nuvislr preamp (a
maust for &M AM grar) - $65; tube type FT-
S01B, FV-A01 VRO, SP-01 spho, 125 watts AM,
MG CW/SSH - $395, NC-300 (Mational) -
$250. Jum, (616) 2294318

FOR SALE Manuabs /copaes for Exon 720, 73
HO-100C Heath VFL, Flmae AF-88: Johnson
vatalog, %56 Wrile for info. Paul Vaughn, 2317
Williameson B, Williameon, GA WI2V2-56170

WANTEL: Conadermar, carbsa amd other carly
broudeast mcrophones; cash or trade. James
Sterle, Box 620, Kingaland, GA 31548 (912)
TR-IXM2

FOR SALE or TRADE: Stancor ST-202-A, 1K
W smir WANTELD: Fllxo TR-TS w/sche-
matic. Ted Braces, WONAW, Quincy Univer-
sity, 1800 College Ave., Quiney, 1L 62001 (217)
285213

FOR SALE: Hewth KL-1 Chipewa amplifier
and parr sply, uses 4000 Binals, w /orig, manu-
als - S35 John Peterman, ARG, 3024 M. Hoth
51, Milwaukee, W1RI222, (4 14) 4441444

WANTEL:: 2AC calibrator, INT wmitr, TR4
weve wlACS amd M Bob, WAGKER, (%)
[ T ]

WANTEDE Tubes for Tube exchange bank.
Reveiving tubes, all American, new-in-bos.
Help us make this sero fube cost system work,
SASE for info. Tulbse Exchange Bank, OB 806,
Lake City, MI 49651

FOR SALE: Mational HECO-50T1, w /! ABCT
couls and manupal - $3K);, HRO-7 w/ABCD
coils, spkr and manual - $250. Joel Thuartell,
KRS, IR0 Priscilla, Plymouth, MIE4S170,
{313 4538000

FOR SALE: EF] KW Matchbox, w/SWE and
manual - $195; Colling, WE 3284 - $125;
Colling WE V205, w/lorg, mamial - $325;
EV bt desk mies amd 419 stands - $125 each;
Collirs D1 dummy load - $95; Mational NC-
300, wiimanual - $150; Mational NC-303 for
parts - 8§50 John Pelerman, ARG 3024 N
Bbth 50, Milwaukee, WI 53222 (414) 444- 1444

WANTED: Hammarlund chisck w /fover &5
Meter: 450715, K17s. FOR SALE: Johnson Di-
rectional Coupler w /meter - $50; Signal Sen-
try - S5 Viking Il & Ranger | parts; Flmac
PME-6A - 330 CGlobe Seout 680 - $35;
Hallicrafters HT-9, PL - $15) S350 - $40:
Heath DX-1NE - $125 Natwanal 13D rack
mwund - S0 Dvake L4-B - $625% WTH, (V15)
I3 TR

FOR TRADE: Meov 51 for nice NC 300 Pleasse
waalll S, NAVIE, (700 6495 5658

FOR SALE: Orig. operating and scrviee
insbructions for Hallicrafters SX-1004 - $110
Marda directional coupler, 95 - 2 Gz, 1B
coupling - $45 Harry Blesy, NOCOX, 2408
Maorthgate, Mo, Biverade, 11 60546, (708) 442-
KRGS

WANTED: Single lewvier Deenaber with oval inot
triamgulan) paddles, inesc omin oond s State
bsase fumvishy amd peraces. Tom French, WIIMO, 120
Coreat Kd |, Maynand, MA D175, (508) 897-2226

WANTEL: EF Jobweawn Courmer amplifser and
Vikang S0 wmity. Bert, NENN, 2150 Sihentnoe
D, Vienna, VA 22182 (003) 445-8016

FOR SALE: [vake B4R (160 000 rowr), T4X
umdr, A4 pwr sply and M5 matching sphr
- all 5300, Cary Sugall, WATROO, %19
Perdung Ave , San Do, CA T2 619 24
T,



WANTED: Visitors and tubes by museum,
Old and odd amateur or commarcial tubes,
forvign and doswstie purchased, traded or
donations. welcome, All correspondence an-
swened. KODIA, Ye Olde Transmitting Tube
Museum, POB 97, Crescent City, CA 95531
{707 4eb-6470

FOR SALE: RIT for KWM-2 and S5-Line. Mo
modifications for KWM-2. $59 95 tested /4295
for kil SASE for details and order mbo. john
Webb. WIETC, Box 747, Ambeerst, NH 050031

WANTED: Collecting early Heathkit gear, ac-
cessories and Hierature. Any condx or parts
units. Thanks. Byron Tatum, WASTI], 1920
Maxwell, Alvin, TX 77511, (713) 331-2854

FOR SALE: Subscribe to “The Amateur Market
Place™ A Canadian newsletter, listing new )/
wanbed Amateur /Computer equipment. 10 -
sues per year $16.50 US. Benefit from § ex-
change PO, Box SIS0, Ottawa, Canada KI1G
e

FOR SALE: Repair & restoration of all classic
& vintage radio equipment, reasonable rates,
prosapt turm around, 25 yrs experience. Mike
Mckean, NIHND, 726 McClellan St Philadel-
phia, PA 19148_(215) 2466111

FOR SALE: Book “Fixing Up Nice Old Ea
dion™ by Fud Romney - % ppd. Ken Greenbery,
AH58 Lew, Shodowe, 11 677 (708) 679-8641

FOR SALE E-390/E-220 Twinax cables, w/
connectors, #F. - §25, 57 - §31, 5 - §35, 77
$41,75 - $43. Plus shpg,. Bob Bakinowski, 1524
Saint Tropar, Tucson, AZ B5713. (602) 624-
B2

WANTED: Manual/schematic for Johnson
Navigator smir, Bob Zimmer, NVIX, 205
Brigham Hill Rd., Milton, VT 05468, (802) 879-
75

WANTED: Manual lor CV A8/ URA7 RTTY
PSE converber; M8 mount for BR-392 rovr
Greotl Fors, WHGNYH, POR 342, Monterey, CA
P02, Phome (408) 373763, FAX 373
i )

WANTED: Coils for HRO-6; HREO sphr; TCS
stals; 7SAZ/Y mevh filter; Heath HP-23 pwr
sply; rack mount HROY junker; ARE; GRC-9/
RT-77 &k acc; info - “200" rx (regen, w/3 354
tubes) spy? military? Greg Greenwood,
WHeFZH, Box 1325, Weaverville, CA 9683,
Meg. # (07 53-9122

WANTEL: Drake TH-& Halliratters SX-115
Steve Barmes, K6PFFW, 848 N, Silverwood, Uip-
Land, CA 91786 (0F) 985 106:2

FOR SALE: Johnsaon Messenger 223, no mic, as
ts - S20 + §7.50 shypg: Johnson Viking Messen-
gor. w/mic, missing 1 knob, as s - 241 + 5750
shipgs Heathbil Electronie Design Expeerimenter,
nopapers, unchecked, model ET- 3100 $40 1 $5
shpge Heath cathode ray tube checker model
CC-1, untested, no paper - $20 + $5 shpg: Ap-
proved Elect. Inst. TV strength meter model A-
A6, urtestied < $15 4 $7.50 shpg; Hallicralters
Freq. stanclard type HT-Z, untested, manual is
available-$25 + 87 50ahpgy, James Proed, K1, Box
41, Cutler, IN 46920, (317) 26H-2214

TRADE: My (1) 4-400s & 1 CNIOAT pulls
for your NC-24000 or RME 9 A, Bruno, 14
Butternut Dr., Mew City, NY 10956, (914) 354
HEa

FOR SALE: Natiwnal FBX w /pwr sply. exc. -
500, Collins S-Line sphr - S8, Heath S8-200
Tirwsar - S200; NOS 8105 - $40 pair; 1953 AREL
Handbook - $15 Mark Hovda, NEYWI, POB
10091, Cedar Rapids, LA ST (V19) 3649048,
7-9PMOST

Please remember Lo cound the words
in your ad. If you are over 25 words,
please send 15 cenls for each  extra
word.

WANTED: Manual, ehectronic VECY and cism-
panbon reve “,'IIHH rovmval oy CORpRIon revr)
for the Ameco two and six meter smibe model
TR Companbon revecin besquivilant. David
Childers, NLTYLL POB 191213, Ksdiak, AK
Fan09, (MT) 4HT-24%, packet NLTYL @
WLTAML . AK . LSA  NA

FOR SALE: IBM 12-V regulator, 15 amp - $25;
plate and il sfmes, mil spec, new - $30; small
parts for builders, ol caps, many sizes, mil
spec, hew WM.'L"F l."-llb]'ﬂl -ﬂhl




X Telephone Filters

Single ling — 57.95 cach, lots of 3
far 5758 cach, plus shpg.

[oubls fine (for the call waiting
trbrphaones) — 514 rach, ple shpe.

Muodular plogs.
Just unplug phone aod et Glier.
If these don't work then none will!

Maoney back gunrantee!

Cecil A. Palmer, WSNWX

4500 Timbercrest Ln

Waco, TX
(B17) 79

FOR SALE: Restoratwn of vintage radus; 25
VOArs CxpeTRerae Phil € aoosdman, K4FXBE, 4112
Commmnbonn: Dy, AdLanta, CoA NIWET (040 457
4195

WANTED: AN st fourd i WW 11 Martin
126 radio compartment, BC-461 antenna roeel
contral box, clock, Tamps, oxygen hardware,
chalr, boxes, eie. Greg Cireenwond, WBGEZLH,
Box 13526, Weaverville, CA 96093, Mg I {707)
R2A4122

FOR SALE: NIB tubs=, mast JAN Eimac: K294

5 KIZA - $5; 4D21/4-125A - $65; 8165/ 4
I65A - $i5 72E9/CXI0A - §25; 8056 - S15
757 - $IR; 7586 - §22. SET6 - $10; 589y - §22
6 EFIR0F - §5; Fomac 4002508 - $50; W28
R sdid stabe - 585 BV (saslud state) - 55 Jim
(616) 224318

WANTED: Manuals for the 2-M xoves Camnset
Comm IV and Knight TR-108. Jerry Kethcart,
1660 Rotrimbood D, Ofland Park, 11 60462
(F004) 532-9245

FOR SALE: HT-37; Hueath 2, 6-M converlers,
Tecraft xmitr w/2Z6 and 11 /4M converters;
Consaet preamp; 5 Millen wavemeters in box
Silver wavemneter; Radio Eng, Lab. wavemeter
Collins 700C-5 Carter Elhott, 1460 Pirwedabe
R, Charlottesville, VA 2901, (8D4) 9797381

Collins Cabinet Painting

Using original paint formula and

automolive process by a Collins
cillector. Chack, WA4HHG, Phone
(R0 ) 496897 1 or FAX (BOJ ) 4K1-5755

WANTED: Pre WW [l radiomagarines, books,
photos of stations, (51 cards, broadeast and
ham collections boughl, C. Macheill Book
Diealer, WARZMNX, 3165 12 Mile, Berkley, Mi
ARITZ, (313) 5431177 days

FOR SALE: Military tech manual listings,
largest stock in the world, over 50K - §5
refundable with first order. SASE for mwuires
Lew Frank, FOB o001 1, Harnsburg, P'A 17106
(LY

FOR SALE: 1 have a lomited pumber of the
rubber Lond shesc b mounts whoch suspeend the
W51 blower. These aren’t genume Collins
paris, bul physcally fit perectly. The rubber
is a bit stilfer, amd shoubd Last forever (give or
take), Set of 1 - $20. Postage included in LESA
Peter K. Boown, KH6IRT, 5332 Puahia 1", Ho-
polul, FI 96821, (ROA) 37382702

FOR SALE: O 110 - SI00; 538 - Sy, |Heath
Fwo'er - $35; AT-1; Swan 44 VIR - §75; oant
Spanmaster - $100. Don Winfield, KSDUT,
AR Anabaac Ave, Fort Worth, TX 76114
517 TR 906

FOR SALE ar TRADE: AN/USM-116A MNa
val VIVM - $&2; T5-297 /U multimeter - 535
Mbercury 10 bubwe tesder S5 JAN-CWL Bl fule

£12: OB 520 wallie-talkie st - $15 Chns
Crovss, PO 94, MoeComnell, TL 61060

WANTELD: T-368 smitr in any conds, TRATHE
1953 Sico tube tester, VG condx, w/orig
manal for Flammarloned veve. Vioce Bernobas,
NZWEF, Hivi- B Nevada Oval, Plattsburgh, NY
12001 - T2 (S1H) SH2-HT11

FOR SALE: Hallicrafters SX-100 - $275; SX-28
{fair) - $145. Lane, KM (505) 5260010

WANTED: Schematic and for manual for
Precissen Apparatus maodel E-200-C signal/
muarking generator {copies OK); RCA Receiving
Tubse Manual {preferably Lae'6's - 70 s vintage)
Chet Senith, WE2LUQ, R #1 Box 30, Vierona,
NY 1378, (315) 3%-1749

A6

Transformers
For Vintage Eguipment
Woe rebaild wfmrs to onginal speoibu Al
Top quality-Fast Service. Max Kunz, Top
Tech Inc., 10811 Fairbanks North Houston
Rd., Houston TX 77086, (713) 400-900%




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

FOR SALECollms KWS- 1, ese - $150 oolloctor
quality KE S-Line - $2500; Collins mig E-3HA
PFTO, 1988 povt owerhaul, NIB - $175
K5IV, (713) A58 4 007

Lo

WANTED: Information on a Collms 500 b 1F
mech. filber plug-in adapier type 353E-1 with &
ko Filber (1 SN0 BB D fepme SV 21 This flber unit s
triangular ~.l|..|1w-h|:|u| hasastandard 7 i fulw:
plug onit. Horzontally mounted are two tubwes
a BALIG and a 6BAG. Can anyone please lell me
for what roceiver this unil was designed ? Peter
H, Brown, KHGIRT, 5332 Fuahia 1L, Honoluda,
I S6R21, (R08) 3732792 call collect

FOR SALE: Matlonal HROSS0TT, ASBSCA L
coils, calibrabor, manual < 5225, B72A rectifiers,
(7 pew Shoosd = 515 en, B85 for all. Richard
Prester, 131 Ridge B, Weest Millord, N] 07480
(2001 ) T2R-2454

FOR SALE: Collins KWS-1, VG, w/ manual

S1500, collector gquality 5 Linee, K/ E, 325-3,
TSI, SI6F2, 284, all filters
cables - $2500; Hallicralters K42, VG - $100
WANTED: Colling 2V-3 (ViGexc ) Paul
Katz, WENTQ, Houston, TX (713} 776-0840,
7-8 AM or B-10 I'M CS1

manuals

WANTED: Hallicraiters DD Skyrider
Diversity, only in VG condx. Jose Cangas,
EA4JL. Contact in the States Kurt Keller,
(203) 471 -HRSD

FOR SALE: Hallicralters SX-71 reve in Lir
conds, complete and works - §70. Fred
Chingier, WARKIL (UL dsH-6117 after 6 I'M

WANTED: Manual or copy Tor Calaxy K530
reve; WRL 553 Qomultiplier and Brown
Brothers straipht key, Gary Wagner, K3OMI,
L1124 Oak Flollow Bd ., Knosville, TR 37932
(615) B H-4207 (d)
FOR SALE: Tubse teater AMN-1185 (U ard-(x
Matic) with tube data card set, calibratwon

test card set, operabonal manual, spare cards
and punch, good condx 125
Donner 512 MHz foeyg. counter, lab quality
high stabality trmee base - $%9, only 2 left. You
ship. Tevas Connectors OB 940075, Mlano,
TX 75054-0075. (214) 423-9625

Sy slron

FOR SALE: Heath SB- 200, heavily masdified
(dcumented), works perfect, tunes B 1
Mo luding WAKEL T Yeasu FWV-1018
remode VPO for FT-101 $165 Lane
KM [SN5) 526010

e L



*conb binders with prodective covers

W7FG Vintage Manuals
3300 Wayside Drive
Bartlesville, OK 74006

(918) 333-7R93

* 24 howr service
call Karvlena for immediate assistance
“Merry Chrivtmay & bost in " from Gary and Karolesa "
“over JOOED prvrnicls i stk
Cinlling, Dhraske, Cilobe, Mallicrafiers, Moammarlond, Heathiin, Jolwson Notonel, Swan, ¢le,, ofc,

=
oo

* SASE for our Ltest catalog

WANTED: Calaxy grar - bandswitch or parts
unil GT-550, spkrs, pwr splys, accessoricos,
wcvrs, whkp or parts unils. Byron Tatum,
WASTH], 1920 Maxwell, Alvin, TX 77511
(717) 101-2854

FOR SALE: WEL Clobw King 400 - $350 'L}
only: Knight T-50- S40, Swan TV-2 tramsverter,
mand - SN Swan SW- 240 wovr, w/rame Swan
TOU fextra VED, P/S, spkr) - $200; Natiwmnal
NCX-3, w/spkr, sply - $125; Galaxy GT.55),
RV-550 VIO, sply - $150; |Hammartand HO-
170 - $125; Hallicraflers SX.99, R-46 spkr -
£150; Deake R4, M54 - $90; Heath HW-101,
200, exe. - $16d; Johnson Signal Sentry
$15; Globe Matcher [r - $12; Swan 3508 - $100,
Litica 650 f-M xovr, w/VBSD VRO - $50; RCA
audio st pen. WA-SHA - 530 Plus shpg on
all. Richard Loochesi, WAZROY, 541 N Park
Ave, N Masapegqua, NY 11758 (516) 796
120

FORSALE HF/EWM . W digital keyvpads that
are clovtrically and functionally identical to the
ooriginal model AC 3RISA keypad. These are
newly manufactuned units, packaged in a
colormatched and weighted low profile
enclosure. A small guantity will be built and
Fin bakingg ordders For these units, Price is § 99,95,
plus $5 S/H with a 30 day moneyback
guaraniee. Specs avallable with a SASE. Jerry
Brouwer, ABSU, 31 Rising Springs Ci,
Bellbromk, O 45005,

WANTED: Mational FB-7 rovr and any M-
tional parts, omls, variable caps, tube sockets,
etc. Could trade an SW-1, w/doghouse pwr
sply. Richand Bawer, KSRA, 563 Hambrick Rd
Dallas, TX 75215 {214) ME-137T8

WANTED: Manual or tech info for US. Navy
RAL-T vivr. Mack, [501) 921-5874

FOR SALE: [hal cahbration s casy with our
Tri-Mark crystal calibrator. Uses 9V baltery
or rectified filament voltgge. Thee oulputs
prowide rock steady sagnals from brosdoast o
UHF. Great pocket signal source. Kit $17.95;
aszembled $24 95 $4 SEH. Viea /MO We have
a Large selection of HY capacitors for bube cir-
cuits. $1 brnings catalog, and coupon. LISAS
Canada only. Two Fox Flectns Co. IO 235,
Tivoli, NY 12583 (914) 757-5800

WANTED: Halllorafters SX-76, T30, HT-31,
GRS, FEM-200, R-16, RME @350, 10-27; Ma-
tional NC-1831D, HRO-60, NC-100; WERL
Champ J00A; Johnson Ranger, Adventurer;
Heath AK-5; Yeasu FTDX 400500 Bighorn
Museum of Amateur Radio, POB 229 Byers,
(O Rpm

FOR SALE All DX-H0 shmrs, booding and
input coils, mecter, other misc parts - $15 Lf
ship. John Roranski, 10614 Camaneto Mansa,
San Dhepgn, CA 92126 (619) 569710

WANTED: HROWT, w/pwr sply, matching
spbr and coils; power stmr for W8, Clark,
WORT, 2546 SE Peck Rd., Topeka, KS 6hall5s,
(913) 235-2721

WANTED: Heathkit FE-2, basket case. MNeed
the parts. Richard Centry, POB 9274, Phaose
nis, A RS068,

FOR SALE 1253, 516F2 WE, 75518 RE - $750;
Dvake RAA, ACH, MSE, TX - $325; TRA. ACY,
M - $300. U pay shpg. Gary Ellutt, NOSH,
S8 Clarce 51, Dedhi, LA 71232 (318) &78-
=52

FOR SALE: Collins 7552, 3252, 51682, sira SW
wtals, xtra tubes, lots of data shovts, WE - $8575.
Lane, KM30, (505) 526-0910



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 adaplor
sockel of the Collins T5A-2, 7T5A-2A and 75A-) HF amateur receivers.
Sclecting CW with the front pancl 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.

DOVETRON

P.O. Box 6160

Nogales, AY 856256160
TEL: 602-281-16%1
FAX: 602-281-1684

FOR SALE Limitesd quuantity of new blue wath
wehite stotcharg handbs o Tedtronm S45A o
sonpwrs, complete with new chrome mounting
handwane - $7 50 abao replacement modls of spe-
cial siltver bearing solder (3 feet) for Tek soopes
- & Sl each. Add $5 S&HL Stan Grltfiths, WTNI,
TSNS S W, Hlanton, Aloha, OB AN, (WI15)
ORET

WANTED: WEL-T0 smtr, HB wemitrs for dis
play, must be museum quality; thousamds of
SL cards fo paper walls of Amateur display
Call Laso, (A02) 3920708, Western Hentage
M, Umalia

WANTED: Sx- 101w/ ied), Badio Shack -
400 Unichon CR 2021, TMWMC GIPR-90,/92; RCA
model  CHM E6A;  Hieath SB-610 monitor
peopes; KM CRTs. Rick, KEMLY /6, 1802 W
17th St Pueblo, CORIONY. (719) 5432459

WANTEL: The lollinwing lor the Mational
HRO-SE Select-O0 Ject S0)-3; '\-ph‘. NEFM
adaptor bype NFM-83-50 and coil sets E, F, G,
M. ) AA. A, AC {any or all). Peter B Broswn,
KHSIRT, 5132 Puabaa L, Honolislo, HY %6821
(1.0 B Tl By el

HEATHEIT FANS: [on 't s fwer passang;
enpoy bearming maone bt thear past in heston
prctures and peessnal insaghts from many
i mr:ium.-uhllmu'-hm 124 pragre hawd - $9 95 pp
Heath Nostalgia, 47020 196th 5 W Sante B-111,

Lynmweossd, WA 95006754

WANTED: Hammardund S0, profer |5-17
of [X-21 imexc. conds. D will puay the price fora
quality piece. Terry Neal, 1127 Salvador S,
Coveta Messa, OA 22000 (T14) Se-Sn1?

FOR SALE: Hunter Bandit amp w /45721
Waters prhvone patey lor Collins gear mint Heath
SHI02, w / pwer aply. Joe Perratio, KIOPE, 1541
SW Evergreen L, Palin City, FL 38590, (407)
220-7302

WANTED: Ranger 11 Valiant; SX-115 inonce
working conds. Consider Clishe Champion or
1. Meed 2 AM setups. San, K5SYY, PO 763,
Spongadale, AR 2765 (M) 7565000

FOR SALE: Ham Trader Cray Sheets, buy, sell,
tradke, clissic rachwrs. Frow ads, 12 sses - $12
Mave Knepper, Bos W Sadman, PA 5955 (S14)
487 Tihs

FOR SALE First LS Army Aar Foroe asrbomme
pround radar set, SCR-S18A dated 1947, was
classifid “Sevret” Brand rew mosan ong, o
wchudiye underwong antennas and aroraft
shockmumnts. (nly abwst NN were mocde
S5 Sam Hevener, WEKBF, "The Signal
Cioarpes VR Fvenct! Kol . Bwchibaedd, O § 342%
ST [216) 651044

WANTED: SX-115 o HECR D KEFD, 116 Far-
way D, Belmond, LA S521 (5150 44009

WANTED: Any Uollins MiFX serws omtr
Have bodwreasn S SK-115, ot fowr prart trade
Gary, WASMZLL 1751 Mchon [, San jose
CA S ) 262218



(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)

Compleie Tube Manufacturing Equipment For Sale

FOR SALE Eepair! All makes and madels,
baosmectercw, imacimuim Labsor per et - $9%. [an
Rupe, WTHEBF, Telo Technology. 1302 5
Uplenads, Camano, WA 95292 (06) I87-3558

FOR SALE: Fomae SK - 50 sow ke, w/ chamney
& cap (4-1000) - $30; Collins CP-1 - $110. Gary
Clescher, Bon 427, Lititke Meck, NY 11383 (718
4251911

WANTED: WW [l 'T™N-2 racdio bag & ant also
Mloded 19 MK 1 conimol boses and cables. Steve
Barthowski, 9973 W. 28 51, Cicern, L 60650
27

WANTEL: Polycomm & or 628 soves; newd
Poly Booster info, looking to buy or swap
amateur relabed moanuals, Pete Markavage,
WAZCWA, 27 Walling St Sayreville, N 8572
(SR 298-Hopd

Electric Radio
T-Shirts

The front displays the logo from
the caver of ER (the tube outline,
Electric Radio, and celebrating a
bygone era). The back has "Real
Radios Gilow in the Dark" (used
with the permission of Classic
Radio).

The T-shirts are U.S. mode by
Haynes and come in S-M-1-XL
and XX1i$] extra).

The color is pust a little lighter than
the cover of ER.

515 delivered.
Mancy back puaranice.

ER, Box 57, Hesperus, CO 81326 |

FOR SALE: RC-8X (min 8} pampers, soddensd
FL-25s w /stvamn oelads - 7 - 2 50, 1Y - 4365,
AF - 445, 5 - §7.75 Cheaper than you can
ke them yourseli! Specul good until 131/
M Adkd W% shpy (minimom $2.50). Chver 40
types of cables aned ower 20 ypes of conmec-
tors i stowk. Semd $.52 i stamps (inoe with
order) for catabog of greal prioe and selec
tow. Tewas Commetors, OB S00575, Plano,
TX TRPM-0T5, (214) 420925

FOR SALE: Cormell- Dhabnlier vibrators 6V106E
- 53 WANTED: Hammarlund HO-110
manual, TOS anils; Johnson 122 VRO Dave,
WIDWZ, [50H) 1778 Inl9

WANTED: Manual {copy OK) and spkr for
Hammarlund HO-129X. Tom Mackic,
WHEIILA, BOTA Bristol Ferry Rd., Portsmouth,
RIO2ET1. (401) 68195064

WANTED: WE tube types HDE, 10200/ F/
G, 100, 2050/ E/F, 2627 /8, 2524, 274A /B,
275, MDA LI, BBA, WS, 212K, Ed Billeck, (5005)
2HIA4TM

FOR SALE: BC-611 parts and Mational manu
als. LSASE for list or call, Kobert W, Downs,
WASCAR, 2027 Mapleton, Honaston, TX 77043
{713} 4675614

WANTED: Amypses 300 ior W50 saerins Lapwe deck,
hall track “portable™ preternsd; tube audio
equip. - Heath, Macintosh, Eynaco, el Mike
Mowlen, WIHUKE, POB 194)], Hemdon, VA
JT0, (TNR) AR 14

WANTED: SB-620 rove mulbicougpsder, 5151 e
pxtun tune knob; I'RC. 74 musdules. joseph
Pimner, 200 Ruthwood Dr, Lalayette, LA
JUSDE (1R) 981 - 776k

FOR SALE jobwson Ranger | gossd conda,
works - $150 Bhyre Killaan, KA N, 4 Walter
Corc e, Wiestdord, MA IVIERG (SR) W21



Collins 75A-4 Modification Compendium

* All the fuctory modification bulletnns from Codling Radio Company
* All the articles primted in CQ, Ham Radio QST and ER

* 85 photocopied pages, in @ 3-ring binder

* 318 delivered. Money back guarantee!

ER, Box 57, Hesperus, CO) 31326

FOR SALE: Military keys, telegraph, parts.
racdin, qpuach, meters, efc. Lge list - §1 + 2 stamp
SASE | H. Jacobs, 60 Seaview Terrace,

Northport, NY 11768

WANTELD: Call sign loense plates from all
atates for WAS display Will reinburse the
prstage ol you wish Bighom Muswom of
Amateur Rade, T 22 B_\'l"l'.\. COV RV

FOR SALE Heath HW- 16, w /HC- 108 VRO,
whs - STHE HE- 108 rovr - $50 HW- 18, dean
S0 Hallsralters S-400, wrks - $60, 5594 - $15;
RIEBM-Sroves - $leach OO plus shpg, John
Dievon, (S18) 441-5523

FORSALE: Malberalters HT-37 wmtr - 5590, T O
keyer - $15; Natwsnal NC-M0 rovr - $95; XCU
calibrator - %1%, Heath SB-N0 rovr, AM/OW
filters, SH-650 disgelay - $1503, SB-650 display -
$35 HI-xply - $35; HID- 10 keyer - $35, HD-15
phaone patch - $20; HIM-2740 dual wattmeder -
S0 HMA- 2041 VHEF dusal wattrmeter - $30; Two'er
- §25; Sic'er - 525 MR- 1680 rovr - $65; Clegg
terceptor Boove, w/Allbander converter -
$95; Imterceptor reve, w/ Allbander converter -
$£75; Venus bomister S50 vovr, w /15 - $125; new
S5/5 specch bowsider - 535, dous smitr - Bty
Ameen TX-62 xmir = $25; 621 VO - 30 Dirake
MG sphkr - $520; ACA wply - $75, George
Mawrysko, KIAWA, POR 568 Boro Hall,
Jarmaiica, WY TR (S16) And-5104

WANTED: Will pay $25 for 2 Hallierafters
potnber/bar knobs from SX-21, 5X-32, HT-6,
ete, Also W E candbestick phone with damaged
or witherat mike/horm (maodel 20 or exual - no
dial). Robert Enemark, WIEC, POU 1607,
Dhsbury, MA G231 (617) 944-5043

WANTEL: Eclitor s amd Engginewrs Handbaookcs,
especially mud - Lile s, Sprague TO-6 cap
analyzer. Barne Smith, KFTVA, 125 Ben Higgan
D, Messoula, MT #8010 (%) 5491921 (n),
TIR-TRAT ()

FOR SALE: Eschange or donate hard fo get
xmitr parts, fubws, tech indo or anythang per-
taiming, b0 radie SASE. Cmd Glenn W
Ritchey, LISN Ket, WTSAR, 219 Naval Ave
Bremerton, WA S0 [206) 779030

51

WANTED: Twuor 0% 10D fobse chimmeys for
a Collires 20- 1 sutotune lincar amphir. Pe
ter HL Brosn, KHGIRT, 5332 Puahas 11, Ho-
miskubu, HI 96821 (R08) 373-27792 call collect

HFOR SALE: Collinse KWA-2, WE, Samearnrie
casr, P2 strap-on IS, MO walttmeter, MI®
1 mabile IS, spare tubes - $975. Lane, KMOG,
{515) 5260910

SUPER AUDIO CHASSIS
FOR R-390A

Engoy M qualay sodia Frosm your classie
recerver! D plugan-and-play modilicd
pudio chassis delivers wen times stock audio
peivwer bk Chin 5% diortion. Trae high
fidelity responie eliminates Hstenimg
fatigune coused] by "mill spec” andio

B o onfpat - elimimates need for extemal
wsntching translormer,

Fetains use of poise limater and line outpat

Imiproved b response mds Tinding: semo
e

TOHFS: "hollow stisle”

M hay wmconibiinmal guasanice

Sold on exchange basis, your good chassas for
ouprs, i mashily anad return yours dalbew W)
s - $110 ppud

Sorbad omatrughin, mo exchange, 5159 ppd

LONGMONT ALDMO LAR
Bill Kleronomos, KIMYHG
224 Main S, P.O. Box 1456
Lyons, CO 80540
(303) B2V-6438




FORSALE: U7, exc - $150 HW-12, HW-32,
AC & DO splies, mic, all - $160, John, WES]IM,
#9 -19th Se, Clintonyille, W1 540929, (715) 823
41

WANTED: National SW-4 regen. rovr, looks
likee SW-5 buit andy 1 coil per band - Super cash
or trade. Robert Enemark, WIEC, POB 167,
Duxbury, MA 0231, (617) 9044-5043

WANTED: WW 1l radar equip., units and
completesystems. Aboonlles g early chectron
microscopes made by RCA, wineless exuip.
and pre- 1900 motors and Allan H.
Weiner, 14 Prosgeect D, Yonkers, NY G
(14) 4256008

WANTED: Manuals or diagrams for YO-301
eresrvrbonr saovsps aenad e LSM- 124 = Allen Dument
Lab 300 A} soope. Hans Zinenerman, HE9ACES,
PORS 200, CH- TR, CGestaad, Switrerband

FOR SALE: (7) Collins mech. filters, FAS57Z 5B
6545 on IF boards with stals - $50; (1) Collones
mwech. filter F500 Y SO0A 6W2 - $35 1A Orubko,
VEZFY, 1247 Davison 51, Maple Ridge, BC
V2X SNSCanada (GM) 4632904

FOR SALE: WW 1l 50 page illustrated catalog
of military communicabions sets - §2 US, 55
foreign. Sam Hevener, WEKRF, “The Signal
Corps® 553 Everett R, Richiield, OH 44266~
G723, (216) A59- 3244

WANTED: Collins 32V.3/2, 75A-3/72; Collims
mech. fillers and spkr; MeElroy bug, TRADE:
Amperite RBM mic. Brian Roberts, KOVKY,
M6H Evergreen Rd., Pittsburgh, A 15237 (412)
1 -t

WANTED: WW 11 & Korvan military sets,
wmbrs, reves & best egquipment. Senad Tt of
exquipment along, with prce. Richand Mollberg,
KAPWE, 2340 Almossd Ave., Concond, CA S50
(51 IEM-6TB6 eves

FOR SALE: P're-War Hallicralters W5 spir,
bigz ' om Browt, Chirosmes strps on sade, matches
SN U, ST, SN-2R, et oone periect, cabanet
re Finished anad e gnidled - $70 o equal trade
for T5A-4 sphkr. WANTELD: RME DB-23

fector and clock for HO-170A. Gus
Sicllwag, 117 Edgewosd Dy Ovangeburg, NY
1092 (914) 3590769

WANTED: Collins black escutcheon w/
designation 75500 for rovre. Call onllect of you
have one. Al (M) 7676347

WANTED: Altee 4380 commpressor amp, high-
quality Shodum o grid schnrs; WE 618 mic sfmr;
Westrex mic o line amp masdules; Uvtolon
plug-in ST'U cartridges, GR 1201-C unit sply
TRADE: Sherwood processor for TR-T. Joe,
MNAWOC, Box 180562, Austin, TX 7EIIR. (512)
3396229 phome / FAX
4 B )
Lucas Transformer Co.
Orthisil High Efficiency Desipn
S VT, 0 AMP - 552
TSVET, 21 AMP - %63
S KW - 5RD TEEW - 5125
TEW -S43 1LSKW . 365
ZOKEW - SIHD 25 KW - 5198
TOKW - 320 15 KW - 8250
ADEW 329

* N0 VAL Iapuit - Cont. Duty Rated
* For 509% Dury 1.5 {x) KW Rating
* You Chowvte Sevcondary Voltage
* Moslulution Xfmes To Your Specy
* 45 Years Experience

chokes and capecitors also avadable
Lucas Transformer Co.

T3 N9 Mile, Lake City, M1 49651
1616) 229408

Visa-Master Card Accepled y




TUBES + PARTS * SUPPLIES [~
YOUR COMPLETE SOURCE o

TURES: BUPPLIES:
A000 Audio, recaling snd Charmicals, lost oguiprssy
nohisdrind types mosiock, wikn, bafladies, oo, Gl
rictudng parly and loneign
typis, Discount prices! LITERATURE
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