$2.50

celebrating a bygone era

Number 88 August 1996




ELECTRIC RADIO

published monthly by Barry R. Wiseman and Shirley A. Wiseman
14643 County Road G, Cortez, CO 81321-9575

Second Class postage paid at Cortez, CO and additional offices

Authorization no. DD4611
ISSMN 10458-3020

Postmaster send address changes to: Electric Radio
14643 County Road G
Cortez, CO 81321-9575

copyright 1996 by Barry . Wiseman and Shirley A. Wiseman

Editor - Barry R. Wiseman, N6CSW
Office Manager - Shirley A. Wiseman

Electric Radio is published primarily for those who appreciate vintage gear
and those who are interested in the history of radio, It is hoped that the
magazine will provide inspiration and encouragement to collectors, restorers
and builders.

We depend on our readers to supply material for ER. Our primary interest
is in articles that pertain to vintage equipment/operating with an emphasis
on AM, bul articles on CW and 55B are also needed. Photos of hams in their
hamshacks are always appreciated. We invite those interested in writing for
ER to write or call.

Regular contributors include:

Walt Hutchens, KJ4KV; Bill Kleronomos, KDOHG; Ray Osterwald,
NODMS; John Staples, W6BM; Dave Ishmael, WASVVL; Jim Hanlon,
WBKGI; Chuck Penson, WA7ZZE; Jim Musgrove, KSBZH; Dennis Petrich,
KOEOO; Bob Dennison, W2ZHBE; Dale Gagnon, KW1I; Rob Brownstein,
NS6V: Dick Houston, WOPK; Andy Howard, WA4KCY; Skip Green,
K7YOO:; George Maier, KUIR; Albert Roechm, W20BJ; Steve Thomason,
WB4IJN; Don Meadows, N6DM; Bob Sitterley, K7POF (photos) and oth-
ers.



' [[EDITOR'S COMMENTS|

We've finally completed our move with minimal disruption to the produc-
tion and workings of ER. But Shirley and | are totally worn out and [ don’t think
we'll ever move again. We just don't have the energy to ever o through this
again. Moving is absolutely pure hell

When | regain some energy I'm going to start setting up a station. | hope to
be back on the air for the AMI Discovery Weekend on Sept. 6, 7 and 8. For
turther information on this event see this month’s AMI Update on page 2

We're making some changes that we've been thinking about for some time
The hirst change is to the rates charged foreign subscribers. We'ne lowering the
rate from $70 1o $54. Shirley wall be extending the renewal date of all the foreign
subscribers to reflect this reduction. But for the Canadian subscribers (| guess
they re foreign oo there will a rate increase from $39 10 $42. These changes will
make the rates more fair for everyone

We still need more parts units for the Parts Unit Directory. I you have a parts
rig, please put it on the list. Remember your dead parts rig could bring another
rig to life

We also nevd photos of hams in their vintage shacks for our photo pages and
covers. Up until lately we've always had a surplus of photos, but now our
supply is almos| dl'pll'iﬂf These PEH!"!'I‘.'- can be color or black & white, any size
(3x5 color snapshots are what we're using mostly) and should be sharp, with
good contrast. IF you would like the photos returned please indicate that on the
back of the photo with your name and call.

Pm looking forward to working as many AM'ers as possible over the AMI
Discovery Weekend. Mark your calendars and plan to participate. N6CSW
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Amplitude Modulation International - August Update |I

by President Dale Gagnon, KW1l

Announcing AMI Discovery Weckend

It's time to mark your calendar and
plan to participate in the premier AM
International operating event, AMI Dis-
covery Weekend on Sept, 6, 7 and 8
This year will have the same three ley-
els of particpation for formal award
recognition, but the required activity
for cach level will be set a bit higher
than last year.

Level 1: Make 20 or more AM conlacts
on 160, 75 and 40 meters during the
event peniod.

Level 2: Make an AM contact on 14.286
mHz. Look for AM activity starting at
4:00 PDT (7:00 EDT) cach evening,
Level 3: Make an AM contacton 100r 15
meters {or one of the VHE bands) dur
ing the weekend

Send your log to AMI Headquarters,
Box 1500, Merrimack, NH 03054,

Attractive “Participant™ certificates
will be awarded o Level 1 achievers
“Participant-Plus” certificates will be
awarded to stations reaching Level 1
and vither Level 2 or Level 3. "Partici-
pant-Primus” certificates will be
awarded those stations achieving all
three levels.

This event is important because if a
pood percentage of us get on the air it is
a clear indication to most of hamdom
that AM is still an active and enjoyable
mode.

You don't have to be an AMI member
to participate in this event, but I would
like AMI members 1o swap certificate
numbers.

To: Future of the Amateur Service Com-
muttee (FASC)
From: Dale Gagnon, KW, President,
AM International
Subject: Comments on the treaty
obligation to test certainamateur license
holders for Morse code ability.
Summary

The membership of AM International
believes that dropping the international
requirement for CW testing for licens-
ing on the HF amateur bands would be
a mistake. We believe that develop-
ment of CW proficient operators is es-
sential to the amateur services’ role asa
backup emergency communications
system for this country and for
intercountry emergency communica-
tion. Attaining CW proficiency insures
basic communications capability and
also instills a proper level of communi-
cations discipline in an individual to
successfully carry on emergency com-
munications operations in any mode.
Amplitude Modulation International

We have 900 members most of whom
are in the US. The organization’s pur-
pose is to loster enjoyment of the use of
AM on the amateur bands, to promote
the use of AM by those amaleurs with
AM capability, and to preserve our AM
operating privileges. Our membership
is characterized by individuals who
enjoy operating vintage gear as well as
modern.  Along with the appreciation
for vintage equipment is a strong feel-
ing for the traditions of the US.

Amateur RadioService. Among these
valued traditions is the historical highly
disaplined operating skills and the use
of those skills in providing emergency
COMmMuUMCAtIONSs.



CW and Amateur Radio's Emergency
Communicalion Role

One of Amateur Radio’s most impor-
tant purposes is to provide emergency
back up to civil and military communi-
cations systems,

Historically, CW has been an impor-
lant emergency communications mode.
In the future, CW, by its very defini-
tion, will always be the backup emer-
gency communications mode of last
resort because when all else fails any
transmutter can be keyed off and on to
pass a Morse message. The fact that the
civil and military use of CW has been
largely discontinued does not change
this fact. CW emergency messages will
have occasion to be tapped out on make-
shift or partially disabled transmitters
long after CW is removed from the mode
switch of modern radio eguipment. CW
use has been discontinued in these other
services because with more modern
communication systems and solid state
reliability its use is no longer cost etfec-
tive. Cost is not a factor for Amatear
Radio provided emergency communi-
cations. The fact that tens of thousands
of amateurs are ready in a moment to
back up government communications
systems is free o sociely, The availabil-
ity of CW, the ultimate backup mode in
EMETEenCy communicabions, is also free.
Future radio treaties and regulations
should be established 1o include CW
testing, for select classes of amateur li-
censes o insure this important emer-
gency backup capability continues to
be available 1o socicty
CW and Amateur Radio Operating
Standards

Disciplined behavior and high oper-
ating standards are important to the
Amateur RadioService, espeaially when
it is called on to perform emergency
commumnications. How can future ama-
teur radio license testing insure that
operators have an acceptable minimum
level of operating discipline? Probably
the best way is the method we have

now, to include CW as a testing re-
quirement for select amateor radio li-
cense classes. Learning the code, its
abbreviations and conventions and for-
mal and informal message protocol,
instills disciplined messaging skills in
amateur radio operators,

Transmitting CW requires an opera-
tor to lorm letters and words clearly to
insure they are understood by receiv-
ing stations. Proficiency in receiving
CW depends on developing automatic
responses to letters, words, phrases and
Q signals and to learn to this without
distraction under high levels of stress
and in QRM and QRN. The amateur
operator disciplines and operating stan-
dards acquired by developing profi-
ciency in CW are transferable to opera-
tons imany mode. High operating stan-
dards will also have a positive effect on
the general civility of regular amateur
radio activity.

Conclusion

Please consider carefully your posi-
tiom on the requirement for CW testing
for amateur licensing. The discontinu-
ance of civil and military use of CW in
no way olffsets the usefulness of CW as
an emergency communication mode of
last resort. CW skill must continue to
be cultivated in the amateur ranks to
fulfill our backup emergency commu-
nication role. Countrivs are depending
on their amateurs o provide the com-
munications systems and modes of last
resort.

CW proficiency is the best way to
mnstill high standards of operating dis-
cipline in amateur radio operators in
the future. | encourage the FASC com-
mitter to recommend continuance of
the present international treaty require-
ments for CW testing lor amateur radio
licensing.

AM International
Box 1500
Mermrimack, NH 03304



Alfred H. Grebe:

First Manufacturer of Amateur Short Wave Receivers

by Robert E. Grinder, K7TAK (1)
7735 N. Ironwood Dr.
Paradise Valley, AZ 85253

MNovember 27, 1923, marks a signifi-
cant milestone in the annals of amateur
radio. Buring the dark hours of the day,
three amateurs - Leon Deloy, 8AB, in
Nice, France, and Fred Schnell, 1MO,
and John Reinartz, 1 XAM, in Hartford,
Connecticut - held the first successful
trans-Atlantic short wave 50 on a
wavelength of 100 meters. Each partici-
pant used a fifty-watt tube transmitter.
Reinartz devised tuner/regenerative
receivers lor Schnell and himself (" John
Reinarte,” 1960). Deloy received the
American signals in France on a Grebe
CR-13 {American Radio Relay League,
1965a).

Alfred H. Grebe & Company sold the
CR-13 to Deloy at the ARRL national
convention in Chicago during the sum-
mer of 1923, Deloy was visiting in the
United States in hopes of finding state-
af-the-art equipment. Alired H. Grebe,
a young radio engineer, who possessed
substantial operating, technical and
manufacturing skills, recently had de-
veloped the CR-13. 1t was the first short
wave receiver created commercially for
amateur operators

Grebe had adapted the well-known
variometric configuration to achieve an
effective short wave receiver that tran-
scended expectations of the day. Ad-
vertisements of the CR-13 indicate that
Grebe also strived to attain goals shared
today by manufacturers of amateur
equipment. Forexample, he proclaimed
that the CR-13 possessed beat-oscilla-
tor stability, sharp selectivity, and un-
surpassed sensitivity. Further, in a con-
tention that was unprecedented at the
time, he asserted boldly that the CR-13
was also capable of locating mstantly

the wavelength of a desired station
(CAdverhisement®, 1923)

Contemporary amaleurs are rela-
tively familiar with carly manufactur-
ers of communications receivers such
as William |. Halligan (Hallicrafters),
Lloyd Hammarlund (Hammarlund),
lames Millen {National), and E.G.
Shalkhauser and R.M. Planck (RME)
These pioneers are remembered par-
ticularly because advances in under-
standing propagation and technologi-
cal issues have progressed relatively
linearly since the 1930's; hence, many of
the significant features that the pioneers
mtroduced to superheterodyne circuitry
are still conventional today,

Alfred H. Grebe is undeservedly an
obscure icon, He warrants recognition
as predecessor to Halligan et al in de-
veloping short wave receivers for ama-
teurs, Unfortunately, he is a victim of
circumstances, In his day, beliefs about
propagation were shrouded in mystery
and vacuum tubes had not evolved be-
yond primitive triodes, a problem
which, along with RCA control of su-
perheterodyne patents, limited manu-
facturers to refining regenerative re-
CEIVETS.

The purposes of this paper, therefore,
are (1) o review briefly the historical
context in which Grebe toiled; and (2)
toandicate how personal experiences in
his youth prepared him to become not
only the first manulacturer of amateur
short wave receivers, but also one of the
more distinguished radio entrepreneurs
of the 1920's.

Amateur Radio Early In The Twenlieth
Century
When amateurs returned to the air in



The CR-13. Photo courtesy of Donald O, Patterson.

1919, following WW I, their mind-set
was still in the spark era. Pressing mili-
tary demands had stimulated the de-
velopment of vacuum tubes, but ama-
teurs and radio engineers alike still be-
lieved that radio efficiency improved at
longer wavelengths. They regarded the
shorter wavelengths as useless. Indeed,
the Radio Act of 1912 limited amateurs
to the single transmitting wavelength
of 200 meters; however, since accurate
frequency-measuring devices had yet
to be developed, amateurs operated
routinely - with impunity - during the
prewar years from 200 to as long as 600
meters, taking care to avoid signals of
ships at sea and other commercial ser-
vices.

Two disquieting circumstances dis-
rupted postwar complacency. On the
one hand, amateurs were obliged to
abide by the law when the new phe-
nomenon of broadcasting encountered
severe interference from their transmis-
sions. On the other, amateurs were
forced to consider wavelengths shorter
than 200 meters as a means of escaping

interference from one another. A spark
transmitter, for example, blotted out
huge segments of the radio spectrum,
as a function of its distance from receiv-
ing apparatus.

Efforts to resolve the interference
mess led amateurs to the continuous
wave transmitter (CW), a product of
tube technology. Amateurs found that
via CW they could transmit farther with
less power, and, significantly, with less
than one percent of the bandwidth of a
spark transmitter. Most amateurs at the
time used motor-generators as power
supplies, which put raw AC on the
plates of transmitting tubes, and a nice
25-, 50-, or 60-cycle note on signals,
which, in turn, enabled them to be cop-
ied by non-oscillating detectors.

CW adherents faced problems less of
signal quality than of signal stability.
Oscillator-amplifiers, which isolated
oscillators from antenna vagaries were
yet to be invented; consequently, when
wind or whatever led to movement in a
transmitting antenna, the wavelength
of the transmitted signal was affected.

continued next page



Alfred H. Grebe from previous page

greater distance? How do
seasons affect short wave
transmissions? What is the
relationship between fading
and reliable communica-
tions? Why do conditions
change between night and
day (Henny, 1925)?
Amateurs thus perse-
vered in attempting to un-
derstand short waves. A few
amateur stations in 1921-22
were licensed to experiment
on 175 and 180 meters, and
at a national radio confer-
ence in 1923, the US Gov-
ernment permitted all ama-
teurs to operate on wave-
lengths between 150 and 200
meters, and some stations
with special permission,
such as IMO and 1XAM, to
work as low as 100 meters.
The amateur community,

Grebe at about 34 years of age.

Stability was particularly acute in re-
spect to receiver tuning. Amateurs in
the immediate postwar years used a
one tube, regenerative set having vari-
ometers in the grid and plate circuits.
The variometers worked well when re-
ceiving spark, but were inadequate for
CW reception. Antenna motion notwith-
standing, hand movement also affected
tuned circuits via body capacity. Op-
erators had to become practically im-
mobile and cease breathing to hold a
signal in resonance.

The severity of the stability problem
led many amateurs to question whether
CW transmitters and receivers could be
made sufficiently stable to permit two-
way contacts at a wavelength as short
as even 200 meters. Nevertheless, the
long-range advantages of CW over
spark were apparent and questions
about short wave activity were coming
into focus. Forexample, why do signals
jump over near stations to reappear at a

however, was stymied.
Members could construct CW transmit-
ters that would function at 100 meters,
but no one knew how to build a receiver
that would work satisfactorily at such a
short wavelength. The basic difficulty
was grid-plate capacity, too much of
which sent a triode tube into oscillation
and unstabilized the receiving circuit.
The only stabilizing method then known
to the amateur world was that of in-
creasing the positive bias on the grid,
and thereby, desensitizing RF amplifi-
cation. Whether using a detector tube
alone or RF amplifier /detector tubes in
cascade, the problem seemed
irresolvable.

As one amateur lamented: "ls there
not some manufacturer (sic) who will
produce a tuner...whose normal range
is from 100 to 200 meters . . .? Certain
stations to our knowledge have done
excellent work on waves as low as 150
meters. . . but. . all these stations have
abandoned the short wave. . . because
no one else could tune down to them...



No one within their range had been
able to buy a tuner that was made for
amateur wavelengths” (American Ra-
dio Relay League, 1965b).

Alfred H. Grebe Comes To The Rescue

Grebe knew both theory of develop-
ment and art of receiver construction
better than anyone else of his time. No
other manufacturer had acquired as
much personal, direct expenence as had
Grebe. He was born in Richmond Hill,
New York, in 1895, and as early as 1907
he had built crystal sets in a backyard
workshop and sold them to friends. He
was only 12 years old. By 15 years of
age. he was licensed as 2PV, and he
handled relay traffic at 2LH's elaborate
amateur station. For a few years, from
1911 to 1914, Grebe traveled the high
seas as a wireless operator.

Upon returning to New York, he
found that interest in wireless commu-
nication had grown apace. Amateur
friends - including Edwin H.
Armstrong, for whom Grebe conducted
experiments in support of Armstrong’s
patents for the regenerative receiver -
encouraged him to manufacture receiv-
ers to meel demands created by new
experimenters and amateurs. Thus, in
1916, at age 21, the AH, Grebe and
company was founded to put into pro-
duction the AGP line of regenerative
receivers. (AGI stood for Armstrong-
Grebe-Pacent; Edwin Armstrong held
the patent, Grebe the manufacturing
line, and L.G. Pacent the merchandis-
ing rights) (Gray, 1965; “Alfred H.
Grebe”, 1934).

Grebe's attention was diverted for a
time by the demands of WW L. Subse-
quently, throughout the 1920°s, the A H.
Grebe & Company manufactured both
broadcast and short wave receivers. Of
the myriad broadcast receivers manu-
factured in the 1920's, Grebe's
“synchrophase™ models approximated
the very finest in design and construc-
the MU-1, after a mythical Dr. Mu, who

appeared in his magazine advertise-
ments as a sagacious Chinese gentle-
man. The MU-1, a five-tube, battery
operated TRF receiver was designed
around “binocular” coils for stability
and “straight-line” variable condensers
for tuning from one end of the dial 1o
the other in equal dial divisions. Tun-
ing condensers were mounted vertically
and incorporated a friction vernier shaft
for precise adjustment. Both tuning and
vernier dials projected horizontally
through 24 karat gold covered escutch-
eon plates {Batcher, 1925a).

The MU-1 was first introduced in
1924, when Grebe was only 29 years of
age. Competition was fierce at the time;
older, highly sophisticated radio de-
signers employed by rival manufactur-
ers challenged him unmercifully in the
marketplace. Nothing that they could
produce, however, excelled the
synchrophase models in sensitivity, se-
lectivity and distinctiveness. Moreover,
Grebe also entered broadcasting in 1924,
when he established WAGH in New
York City. However, Grebe preferred
manufacturing to broadcasting, so in
1927 he sold WAGH to the Atlantic
Broadcasting Company, which changed
its call letters to WABC (Patterson,
1983a). By 1928, Grebe had ceased
manufacturing the MU-1 in favor of
single-dial, AC, synchrophase models.
His name was now associated in house-
holds across America, like that of
Atwater Kent and Colin B, Kennedy,
respectively, with superative quality
in radio manufacturing,

From 1919 until 1928, between his
twenty-fourth and thirty-third birthday,
Grebe manufactured the CR line of tun-
ers and receivers primarily for the ama-
teur market. Grebe used his awareness
of the problems of wireless reception,
which he had acquired as an amateur
and commercial operator, and his tech-
nical skills, which he had honed in his
backyard workshop, to become during
the 1920s the only significant manufac-

sontinued nevl page



Alfred H. Grebe from previous page

The CR-17 Photo courtesy of Donald O. Patterson.

The CR-18 Photo courtesy of Donald O. Patterson.
8



The CR-19. Photo courtesy of Donald O. Patterson.

turer of amateur short wave receivers.
To keep abreast of amateur happen-
ings, Grebe obtained experimental ama-
teur licenses, 2XE and 27V.

He built his postwar factory into a
showplace of engineering excellence.
Grebe controlled every aspect of pro-
duction, from the smallest screw and
washer to the largest condenser and
coil in his self-contained manufactur-
ing plant. He even heated, pressurized,
and molded powered bakelite to create
variometer frames, sockets, dials, and
panels. Grebe believed, in true Horatio
Alger fashion, that perfection evolved
from doing little things well.

Certain models in the CR line are
historically noteworthy to present-day
amateurs. In 1919, at age 24, Grebe pro-
duced the CR-1, a one tube, regenera-
tive receiver with a wavelength range
of 170 to 680 meters. The CR-1 configu-
ration was built around a rotary cou-
pler with tap switches, two variometers,
one in the grid circuit and one in the
plalc circuit, a filament rheostat, and a
vacuum tube socket made of seamless
brass tubing.

For strictly long-wave reception,

Grebe offered in January, 1920, the CR-
7,anelaborate, three-tube receiver, with
al2"x21" p.lm-l, which tuned from 500
to 20,000 meters. The long-wave CR-7
was touted as a receiver capable of copy-
ing messages sentby high-powered sta-
tions operating in Europe and Asia. In
March, 1920, Grebe followed the CR-7
with the CR-5, which covered an ex-
tended range of 150 to 3000 meters with-
out plug-in coils. The CR-5, was the
first short and long wave receiver to be
manufactured commercially. It was
tuned by an antenna series capacitor
and a ten section inductance that was
wound in series with the stator wind-
ing ol a variometer.

In 1923 at age 28, in response to the
urgent need of amateurs fora truly short
wave receiver, the A.H. Grebe Com-
pany proudly introduced in the mar-
ketplace the now classic CR-13, The re-
ceiver was designed especially forama-
teur short wave operation. The self-con-
tained CR-13 tuned from 300 meters
(1000 kHz) all the way down to 80 meters
(3750 kHz). The two tube receiver in-
cluded a single stage of tuned radio-
frequency (TRF) amplification feeding

continued on page 38



(*T_lie' CQherer Detector

Part 3. Some devices that may act as either coherers or semiconductors

by Bob Dennison, W2XHBE
82 Virginia Ave.
Westmont, N| 08108

Introduction

Part 1 mentioned that some of the
early coherers involving mercury were
seli-restoring and may have been pre-
cursors of the crystal detectors. My
theory is that under certain condibons,
the oxide layer on mercury can be punc-
tured by an electric signal (coherer ac-
tion) while under certain other condi-
tions, the barrier layer may behave asa
semiconductor. Furthermore, it seems
likely that Lodge's crossed-wires or
Toose-contact” detector may have in-
volved the same basic mechanism. This
article will discuss experiments with
twor of these devices,

A Wheel Caoherer

A wheel coherer was built to allow
further investigation of this device - see
phota 1L T found a small metal dise about
one inch in diameter and attached it to
a hub that would fit an 1 /8 inch shaft.
The motor 15 a Haydon timing motor
with internal gearing to produce four
RPM. Anything from two to five RPM
should be suitable. A switch was pro-
vided to turn the motor on or off. The
wheel dips shghtly into a pool of mer-
cury held in a plastic cup one inch in
diameter and one-half inch deep. A wire
encircles the bottom inside circumfer-
ence of the cup 1o make electrical con-
tact with the mercury, This wire 15 held
in place by several small drops of ep-
l.ll.'r.

The mercury cup is epoxied to a brass
lever arm. At the left end, this arm is
attached toa hexagonal aluminum past
by two 4-40 screws. The rear end of this
post s tapped lor a 6-32 screw whach

then holds the arm assembly to the face
plate of a 4 X 4 X 2 inch mini-box. This
screw is left slightly loose in order that
the position of the mercury cup can be
adjusted so that the wheel just makes
contact with the mercury.

A 3/4 inch long spring, pulls the lever
arm upward against a stop provided by
a brass 6-32 screw. This screw permits
adjustment of the penetration of the
wheel into the mercury. A phosphor-
bronze wire is arranged to bear against
the hub of the disc to insure that it is
constantly grounded,

The surface of the mercury is covered
by a thin film of oil. Lodge specified
mineral oil. My mineral oil was rather
heavy and | got better results using thin
watch il Lsuspect that ordinary house-
hold oil (310 1 or sewing machine oil)
would do just as well, If you get too
much oil on the mercury, the excess can
be removed by touching the surface
with a piece of absorbent paper towel.

To test the wheel coherer, | buill the
simple receiver shown in photo 2 with
circuitry as shown in figure 1. Potenti-
omeler R1 permils varying the bias on
the detector. Most articles say that the
bias should be .1-3 volts. My detector
worked best with about 45 volts,

Initial tests were made by setting the
spark transmitter (see part 2} alongside
the receiver. After an hour of experi-
mentation, | still had heard no signal in
the headphones. Perhaps the sounds of
the Ford coil vibrator and the arc at the
spark gap conspired to drown out any
sound in the headphones. Now | knew
how those kids must feel when they



Photo 1. A wheel coherer.

Photo 2. Complete wheel coherer receiver.

build their first receiver and it doesn't ANT-GND posts and started adjusting
work. The next morning [ had an idea. | the wheel. Suddenly, [ heard the 400 Hz
hooked an RF signal generator to the tone modulation! [t would come and go

11 continued next page



The Coherer Detector, Part 3, from previous page
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Figure 1. Wiring diagram of the wheel-coherer receiver.

because my wheel had some eccentric-
ity. But, there was no doubt about it -
the detector was less a coherer than it
was a diode detector! Next, [ connected
it to an outside antenna and heard radio
station WCAU - a 50 KW BC station
only five miles away. Back in Lodge's
time, there were no AM stations so this
discovery had to wait many years. In
fact, AM broadcasting began long after
the wheel coherer was abandoned so |
may be the first person to discover this
phenomenon. When | turned off the
motor to stop the wheel, reception
would usually continue for a few sec-
onds, then cease.

Phillips (2) gives the history of the
development of the wheel coherer. It
didn'tarrive full-blown in one sweep of
inspiration but went through the usual
trial and error process common to in-
vention. At first, Lodge, et al, simply
used a pointed iron wire dipping into
the oil-covered mercury pool. Each time
a signal was detected, the wire had to
be lifted to restore the detector. Next,
they attached the pointed wire to a vi-

12

brating tuning fork so that there was
recurring restoration. Finally, the wheel
type device was conceived.

Phillips (2) points out that several
early workers mentioned that, for best
results, the wheel should have a posi-
tive bias. This also attests to the fact that
the detector is acting as a semiconduc-
tor diode with the wheel acting as the
anode, hence conduction is enhanced
with a positive bias on the wheel. If the
device was a coherer, polarity would
not matter.

All of this may explain why the other
mercury type detectors work. The Ital-
ian navy detector probably relied on a
thin film of mercury oxide to make it a
semiconductor. These primitive devices
were noted for their tendency to be
unstable and in need of constant read-
justment. The life of the early wireless
men must have been one of constant
frustration. It is not too surprising then
that inventors would seek and soon dis-
cover more stable semiconductors us-
ing crystal-line solids to replace the fin-
icky mercury devices. Starting in 1902,

continued on page 14
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Photo 3. An improved "fox-hole" radio.

13

continued next page



The Coherer Detector, Part 3, from page 12
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Figure 3. Location of oxidizing region of
flame.

G.W. Packard (14) began a systematic
study of various minerals and discov-
ered many important semiconductors
such as iron pyrites, galena, chalcopy-
rite, silicon and the perikon detector
which consisted of a piece of zincite
(iron pyrite) pressing against the sur-
face of a piece of chalcopyrite. Later,
H.C. Dunwoody discovered that
carborundum (SiC) also was a good
detector and he applied for a patent in
March 1906.

Many an early wireless operator, on
finding a particularly sensitive crystal
detector, would carry it with him from
one tour of duty to the next, rather than
rely on what he might find in the ship's
wireless room.

An Improved Fox-Hole Radio

In part 1 | mentioned Branly's work
with loose-contact coherers using oxi-
dized wires. His work led to various
discoveries from the Oscillaphone to
the fox-hole receiver. I built one of the
latter as shown in Figure 2. Various
combinations of materials for the an-
ode and cathode were tested with the
following results:
ANODE CATHODE
Carbon rod Razor blade generally poor
Carbon rod Oxidized nail  slightly better
Carbon rod Oxidized copper wire Good
Copper wire Oxidized copper wire Also good

Apparently, the iron oxide layer is
not very strong and is easily damaged

RESULTS
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or cut through when pressed against
the anode. But the cuprous oxide (Cu0)
cathode gave better results. When tuned
to the local radio station, WCAU, 1 got
the following headphone currents:

DETECTOR BIAS  uA
Cu,0 Zero 35
Cu,0 1.5V 80
IN34A Zero 150

The cuprous oxide layer was formed
as follows: A six-inch piece of clean No.
14 bare copper wire was clamped in a
vise with about 2-1/2 inches extending
away from the jaws. This wire was
heated in the oxidizing portion of the
flame (see Figure 3) for two or three
minutes. Let the wire cool and then
examine it. [tshould have a dark, brown-
ish-black color. If you measure the wire
diameter before and after heat treat-
ment, one-half the difference is the
thickness of the oxide layer. I found this
to be about 1/4 mil. Since the oxide
layer is very thin, it is easily damaged.

If you decide to build such a receiver
(see photo 3) a few notes may be help-
ful. The tuning condenser is a standard
365 uuF variable. The inductor, L1, is a
single-layer solenoid of 72 turns of No.
30 DCC wire. Length and diameter are
each 1-1/4 inches. The coil was tapped
every five turns from 10 to 45 turns. [
got best results with the antenna con-
nected to the 20 turn tap and the detec-
tor connected to the 30th turn. In order
to tune the entire broadcast band, the
coil should have an inductance of 250
uH. My coil needed a ferrite core to
achieve this inductance. I used a piece
of ferrite 3/8 inch in diameter and 1-5/8
inch long. It is cemented to the inside
wall of the coil.

When broadcasting started - about
1921 - crystal sets became very popular.
Nearly 400 companies are known to
have produced such sets. Today, Radio
Shack still sells a crystal set in kit form.
Today's germanium crystal diodes are
considerably more efficient than the
early galena-catswhisker types.

continued on page 40



Observations on the Central Electronics 100V and 200V

by Charlie Talbott, K3ICH
13192 Pinnacle Lane
Leesburg. VA 20176

We don't often think about siyling
and esthetics when we enjoy our hobby,
but they are all part of marketing and
play a large part in exactly what an end
product looks like. After looking at
KBEOO's 100V and 75A4 pictured in
his fine ER artiche | 1], | couldn’t help but
think that there was just a little attempt
by Central Electronics to give the 100V
the 'Collins’ look. The knobs are the
same and dial escutcheons are very
similiar, bul lastes were moving away
from the black wrinkle (make that S0
James Gray) in favor of lighter grays
and chrome. Remember, the 100V was
introduced in 1957, where as the King-
of-the-Hill Collins line-up started in the
late forties with the 75A-1 and 32V-1
Hammarlund, MNational and
Hallicrafters had all dropped the dated
black wrinkle-finish. So, when it came
time to attend to the physical appear-
ance of the 100V, the designers prob-
ably tried to get the best of both worlds.
A Collins-like faceplate, but with a more
modern paint color. Hence, the almost
Collins look of the 100V. CE never made
acompanion receiver, 5ol was wonder-
ing how a 5t James gray 100V would
look next to an “A4? (Put away your
voodoo dolls, | was just wonderning') [ 2]

Since reading Dennis’ article, I've had
the occasion 1o restore several 100/
200V's. | don't claim to be an expert or
even close, bul some common prob-
lems have surfaced that | thought FR
readers would like to know aboult, (1
welcome any comments if | 've stuck
my foot in my mouth or said something

you consider too bizarre.)
PS-I Phase Shift Network

The P52 uses a cunous combrination

of very stable silver mica and ceramic
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capacitors along with both precision
and common carbon resistors o form
the audio phase shift network required
for a phasing tvpe 558 generator. Each
module has hand-picked values thai
result in a 0.1% (claimed) value toler-
ance. The carbon resistors would seem
to be a poor choice in such a circuit for
long term stability, but every one Pve
measured has been very close. The big-
gest problem stems from the fact that
two ol the input capacitors, C- 128 & C-
130 are connected directly to the plate
of the [2ATT phase inverter tube, V-7A,
This of course, applies the full plate
voltage of 120 volts o one side of these
caps. This in itself would not be a prob-
lem if it were not for the strange condi-
tion that seems o occur in silver mica
capacitors known as silver migratwon,
This erratic DC path through the ca

pacitors results in random pops & crack-
les in the audio and /or poor unwanted
sideband suppression. Sometimes this
vlfect takes several minutes to develop
when the transmitter is first turned on,
so you'll have to let it cook a while to be
sure. Eventually these input caps get so
leaky that they conduct a small portion
of the positive plate voltage on through
the network to the gnd(s) of the follow-
ing stage, V-8 A & B, This shows up as
a positive gnd voltage which tries 1o
turn on triodes. At this point, unwanted
sideband suppression is zero with lots
of distortion in the remaining audio.
One curious charactenstic that | have
observed about these afflicted SM ca-
pacitors is that even though they're very
leaky, they still maintain their capaci-
tance integrity. A cap marked 47000 pF
still measures 47000 pF even though it

continoed nexl page
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might have a DC leakage of 50K ohm!
The solution in this case is simple, just
use another good quality coupling ca-
pacitor of relatively high value off the
plate of V-7. If you use a value much
larger than the PS-2 input caps, the ef-
fect on the phase shift is negligible since
both legs are driven from the same point.
Lift the blue wire off pin 6 of the 9-pin
PS-2 socket and add the new capacitor
in series. Pins 2 & 6 are jumpered at the
socket. [Fig. 1] Tused a GE 1.0 uFd, 200V
polyester cap here. This fix has been so
effective that [ recommend it as a pre-
cautionary mod even if you are not ex-
periencing the problem now. Appar-
ently this SM cap phenomenon does
not occur unless there is a significant
voltage applied to the caps. Therefore, |
have not found it necessary to add a
coupling cap in the cathode output of
the phase inverter since the DC voltage
at this point is low (7.5V). One final
note on the PS-2, if you transmit with
the module unplugged (missing), you
will put out a loud 60 HZ modulated
signal and obviously no voice audio.
Capacitor Network

This is the 6 pinaluminum can marked
"MOD CAPS" next to the "MOD DI-
ODES" can near the left front of the
chassis. Inside, there are four 6 uFd, 50
volt caps. I echo Dennis’s comments, as
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I have never seen a good set of stock
caps here! The designers must have
anticipated the capacitor failure by put-
ting them in the easy to remove can. In
the ones I have restored, | used hand
matched 5 uFd units. The actual value
can be anywhere from about 4 to 10 uFd
as long as they're within a couple per-
cent of each other. In fact, some previ-
ously replaced caps I've seen have been
measured to be only +/-5% and seem to
perform adequately.
Diode Network

This one looks identical to the MOD
CAPS can, but is actually an 8 pin octal
plug. In most of the units I've worked
on, the diodes were OK. They're easy to
check with a digital ohmmeter for for-
ward conduction. I'm not sure just how
critical diode matching is to carrier/
sideband suppression, but it's easy to
pick out a matched set of four from a
bag of IN100’s or 1N4148's if you find
they need to be replaced. Use whatever
signal type (not power types such as
IN40071s) diodes you have around. I've
used four germanium or silicon types
with equal success. Don’t mix germa-
nium with silicon though!
Transmit Relay

In one 200V, the relay coil opened up.
Needless to say, [ couldn't find an exact
replacement. | even tried to find a
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Figure 2.
similiar coil in a different relay to swap
1 finally gave up and cheated by mount-
ing another relay under the chassis nght
below the oniginal one, This way, the
physical appearance on top the chassis
would be unchanged. The contact con-
figuration of the original 100/ 200V re-
lay is such that it has two double throw
contacts and two single throw contacts
A regular 4PDT relay will work in the
100V. In the 200V however, one set of
the double throw contacts is not used,
so that a APDT (easier to find) relay will
work line. The relay | finally used was
a small APDT, 220V AC conl umit that
was formerly mounted in an 11-pin oc-
tal plug-in, probably made by P& ete,
If you pay more than 50 cents for one of
these at a hamiest, you got ripped off!
Yes, you can use an AC relay on DO,
Just make sure the coil measures close
to the 12 K ohm of the original. You can
experiment with added series resistors
to make 110 VAC or lower coil voltage
relays work. Set your variac [6] to a low
line voltage, say 100 volts, and check to
be sure you have enough relay pull-in
current.
Audio Limiter Module

Since mercury batteries are very hard
to find these days replacing the ones
used to bias the clipping diodes in the
audio limiter module can be a real prob-
lem. You might root around in the small
battery section of Radio Shack to find
some that fit. The actual voltage s not
of much concern, as long as it's only a

!

single cell, (1.2 to 1.5 volt) rather than a
stack. An easy mod sugpested by Wes
Schum [3.4] replaces both diodes and
batteries with a pair of 3.6 volt back to
back zeners, [Fig. 2] The onginal com-
bination of a 1.4 volt button cell and
germaniun disde resull in a clipping
level of aboul 1.6 volls. It would seem
that back to back 3.6 voll seners would
vield a clipping level closer to 4 volts,
or, over twice The onginal value. Note
that the clipper output s NOT adjust-
able and appears to hix the audio drive
to the balanced modulators. The pot on
top of the clipper module only sets the
INDICATOR threshold, not the actual
audio. Alsa, the front panel pot called
"SPEECH LEVEL" only controls the
INPUT to the clipper, not the output,
As a start, 1 tried two series silicon di-
odes (IN914, IN4148, elc) in reverse
parallel with two more diodes [Fig. 2B]
s0 a5 to set the clipping level al about |
volt. The S5B RF output did in fact suf-
fer from this lower level. In CW, the
output wasover H watts, but the single
tone SSB output was only 40 watts. Next,
Iimied a 4 x 2 [Fig. 2C] that vielded full
558 output. Since zeners are generally
only available down to about 3.3 volts,
it would seem that the 4 x 2 combina-
tion would be the most practical. | have
also seen two AAA cells mounted on
the outside of the himiter module can
and wired in place of the button cells.
{no commeent!)

conlinned on page 3



Heathkits That Weren't

Part Four, the HD-1781 rotator

by Randy Kaeding, KSTMK
5965 Clearbrook Drive
Stevensville, MI 49127

This is the fourth part of a series of
articles about Heathkits that never went
into production. Unless you were a com-
pany employee, you probably never
even heard of these products, much less
saw them. Any information about these
products was generally kept inside the
walls of the company, and most exist-
ing units were destroyed. But now that
several years have passed since their
inception, and because the company is
no longer in the kit business, I will let
you in on some of these "secret” projects.
This month, we will take a took at the
HD- 178 rotator.

The accompanying photograph is a
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picture of the author's HD-1781. To
many of you, this photograph may look
familiar. In 1988, Heath worked with
Telex/Hygain to make a kit version of
their HAM-IV rotator. It was to be of-
fered as a complement to our HD-1780
IntelliRotor™. The kit consisted of all
the parts needed to construct the rota-
tor, including a packet of grease. An
accessory mast-mounting plate, model
HDA-1781-1, was also to be offered.

Following are the rotator's specifica-
tions:
Input Voltage: 120 VAC, 50/60 Hz

240 VAC, 50/60 Hz

Motor: 24 VAC, 2.25-ampere capacitor

continued on page 40
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VINTAGE NETS

Westcoast AM Net: Meets informally, nightly on 3870 at 930 PT. Wednesday at %00 M PT they
have their formal AM net which includes a swap session. Net control rotates

California Early Bird Net: Saturday mormings at 8 AM PST on 35

California Vintage 558 Net: Sunday mormings at  AM PST on 3835

Southeast Swap Net: Tuesday mghts at 730 ET on 3885, Net control is Andy, WA4KCY. This
SAMe g abso has a Sunday aftemoon net on IHHS ot 2 PM ET.

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

Northwest AM Net: AM sctivity daily 3 M - 5 PM on 3875, This same group mects on b meters
(S04 ) Sundavs and Wednesdays at 8400 PT and on 2 meters (1444) Tuesdays and Thursdays at
800 PT. The formal AM net and swap session is on 3875, Sundays at 3 M

K&HQI Memorial Twenty Meber AM Net: This et on 14 286 has been in continusas operation
for at keast the List 20 years. 1t starts at 4900 PM T, 7 days a week and ssually goes for about 2
hours. MNet control varnes with propagaton

Arizona AM Net: Meets Sundays at 3 FM MT on 3855 On & meters (50 4) thes group meets at
8 FPM MT Saturdays

Colorade Moming Net: An informal group of AMers get together on 1808 Monday, Wednes-
day and Friday mornmgs at 7TAM MT

DX-60 Net: This net mects on 7290 at 2 PM ET, Sundays. Net control is Jim, NSLUV. This net is
all about entry-level AM ngs like the Heath [¥X-60

Military Net: It isn't necessary to check in with mulitary gear but that is what this netis all about.
MNet control is usually Walt, KHKV, but sometmes it rotates to other ops. It starts at 5 AM ET
Saturday mornings on I8R5

Westcoast Military Radio Collectors Net: Meets Froat 2200 local o 1990 and Sat. at 08N local
on 3990 & or - KM Net controd s Tom, WAGOPE or Andy, KIMTEKX

Grey Hair Net: The oldest (or one of the oldest) 160-meter AM nets. 1t meets on Tuesday nights
on 1945 al 830 M EST & ELsT

Vinlage CW Net: For CW ops who enjoy using vintage equipment. This is nol a tralfic net, speed
is nol important. The nel meets on 14037, Sundays al 7'M Eastern, Net control is Tracy,
WBaTMY,

Vintage S58 Net: Net control is Chuck, NESWOL The group mecets on 14293001 PMOT, Sunday
allerniig,

Colling Collectors Association Nets: Technical and swap session each Sunday, 14.263 M1z,
20007, is o long-established net run by call areas. Informal ragchew nets meet at 01007 Tuesday
mights on 05 and on Thursday nights on 3875

Drake Users Net: Another relatively new net. This group gets together on 3865 Saturday nights
at B PM ET. Met controls are Criss, KBRIEZX; Don, WZB0, Rob, KEIEE and Huey, KD3LI
Heath Users Net: A new nel started by Marty, WHB2FOU /5. Net control is shared by Frad,
AASLW. It mweets on 14,275 at 4 PM CT Sundays. Check in on either AM or 558

Swan Users Net: This group mects on 14250 Sunday afternoons at 4 P'M CT. The net control is
usually Dean, WASAZK

MNostalgia/Hi-Fi Net: Meets on Fridays at 7 PM T on 1930, This net was started in 1978,
K1JCL &-Meter AM Reprater: Located in Connectivul it operates on 504 in and 50.5 out.

JA AM Net: 14,0190 at 0100 UTC, Saturdays and Sumdays. Stan Tajima, JATDNG is net control.
Forlt Wayne Area 6-Meter AM Net: Merts mghtly at 7 'M ET on 50 58 MHz. This net has been
meeting since the Late 5. Most members are using vinlage or homebrew gear

Southern Californias Sunday Night & Meter AM Net: 8 PM Sundays on 50 4. Net controls ane
Dan, KVal and Scott, KsPYP. Informal, supports restonng old gear and using it on the air. Loan
grar available for those wanting o pan m

Westcoast 40-Meter Sanday Net: Net control vaties. The group maeets on 716l starting at 4PM
PFT

Collins Swap and Shop Net: Merts every Tuesday at BPM EST on 3955 Net control is Ed,
WAIAM|

Old Buzzards Net: Mects daily ot 10PM EST on 1945 This is.an informal net in the New England
area 19



Why AM?
by James B. Jenson, WAOLEU

2914 116th St.
Everett, WA 98208

After being out of the ham radio loop
for several years, | found mysell in a
SSB QS0 somewhere around 3885, Ac-
cording to the conversation these guys
had camped out around this frequency
for more than a decade. They rehearsed
for me the history of their roundtable,
In the course of those recollections they
began to complain about the interfer-
ence from the AM stahons operating
around this part of the band. Then
things became more interesting. It
seemed that AM should never be used
by hams. This thinking was interesting,
because they were all of the vintage of
those who learned radio phone on AM.
So | probed a little and was treated to
the now familiar itany. “It's outdated,
it takes up oo much spectrum, it's inel-
ficient, so let’s get oul of the past and
move ahead, etc.” There scemed tobe a
tone of moral indignation to these com-
ments, like we all have a moral obliga-
tion of some kind not o sin against
progress in radio by using AM. With
that all said, the VOX rhyvthm of the
QS0 told me the burden of prool was
mine. Why AM? What to say? Not the
type to be quick on my feet, but with the
dead air pressing hard, 1 blurted out
something like this. "Well, AM is basic
to understanding the transmission of
intelligence by amplitude variation ol a
signal. Afler all 558 is AM derived.
Secondly AM is current technology
Broadcast television uses AM to trans-
mit wideo intelligence. We all use AM
radio at home or in our cars, there's
international shortwave, and then
there's WWV our National Bureau ol
Standards station. And it's just fun.”
MNo one argued.

Well then, why AM? AM'ers do it for
the love of radio, for the practical ben-
efits of 1t, and the fun of it.

The Love OF It

First let's remember the thing that
really drives amateur radio: Tove, Our
activity has long been called amateur
radio. The word amateur comes from
the French amator which means lover.
That's denived from the Latin amare
which means to love. 5o the dichionary
defines amateur as “a person who en-
gages in some art, scivnce, sport, etc, for
the pleasure of it (1) That's we hams.
We're lovers of radio. We do it for the
lowve of it

In any human endeavor where the
mohivation is love, what naturally fol-
lows is a high degree of accomplish-
ment. That's why technical discussions
on the ham bands can be so invigorating
and humaliating. Invigorating because
ol the learning that takes place, humili-
ating ina good sense because no matler
how accomplished one becomes the
depth and breadth of knowledge and
experience found on the ham bands can-
not be exhausted. So this “amator”, this
love of radio, produces a group of radio
experts inall the various stages of learn-
ing and development, Year after year
our beloved handbook states this in its
opening pages with these words

" Amateur radio is a scientific hobby,
a means of ganing personal skill in the
fascinating art of electronics and an
opportunity to communicate with . ..
short wave radio.

. from whose ranks wall come the
professional communications special-
ists and executives of tomorrow.” (2)

Love, fascination, and fun motivat-
ing people to great expertise - that's the
spirit of amateur radio. This inspira-
tion gives true amateur activities a valu-
able role. The academic and the profes-
sional do not always have this love o
help him. Besides the love of his voca-
tion, survival, competition for business,
meeting schedules, etc. moves him to



The author in his hamshack.

hone the principles of their vocation.
The amateur has no such pressure. Love
moves him. That is why many great
accomplishments have come from the
amateur ranks of divers human endeav-
ors. The developmentof the Collins 301-
1 linear amplifier as related in Electric
Radio, number 58 demonstrates such an
accomplishment coming from amateur
tinkering. The story is so good that a
few words must be excerpted.

"Well, as it happened one time, two
ham engineers under Ernie Pappenfus
had come up with a clever RF linear
amplifier concept. They had done it
more or less on their own time -- in
typical ham fashion ... Gene (W@OROW)
had mounted the four 811's with their
output network on a nondescript chas-
sis. When Arlo (WOLBK) saw it,
thought, 'Holy cow, | could put that in
an S-line case and have an amplifier
that [ really want."(3)

Granted, they had a professional
edge, but the driving force came from
the amateur heart. The same spirit is at
the heart of operating AM. The AM
operator loves the intricacies of the

he
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mode. He loves the ambiance of the AM
QS0. He loves the sound of an AM
signal. He loves the knowledge that the
mode yields. He loves to experiment
and tinker with the possibilities of the
mode.
The Basics

All that is fine, but wouldn't we be
justified in leaving this basic mode to
its venerable historic position and fo-
cus our passions on some really pro-
gressive things? Any really progressive
endeavor requires a constant return to
the basics. One of the reasons | was
inactive in ham radio for several years
was my involvement in Little League
baseball. Impressed relentlessly on me
by the older coaches was a back to the
basics approach to teaching. Hitting,
running and fielding basics were al-
ways preached and drilled. All the re-
ally advanced plays were built on these
basics. Academic curriculums work the
same way; likewise in professional en-
deavors. All problem solving requires
not only knowledge of the basics, but
real proficiency in the first principles.

AM operations provide for this re-

continued next page



Why AM from previous page
hearsal of the basics. AM is one of the

first principles in the communication of
intelligence via radio. In terms of ba-
sics, we find only two ways of com-
municating intelligence via radio. One
is to vary the frequency of a signal, FM

The other is to vary the amplitude of a
signal, AM. Every mode may be ex-
plained by one of these principles. For
example, CW is oltenexplained in lerms
of AM. The modulation envelope of a
CW signal consists of a carrner, upper
sideband, and lower sideband. In CW
we call the sidebands clicks. We shape
the amplitude vaned envelope to pro-
vide just the nght sidebands at just the
right amplitude for effective Morse com-
munication and minimum spec-
trum use, All modes which use varia-
tion of envelope amplitude rely on the
principles of AM,

AM is essential to SSB. The spirit of
the amateur drives many of us to take
things apart. Sooner or later this love
will drive such a person 1o take apart
the theory of his 558 “radio.” Guess
what's at the heart of this “radw™ An
AM rig! All the AMers know that. Yes,
it's called a balanced modulator. Any-
one fascinated by this thing and wani-
ing to know how it works will find that
AM theory explains the thing, Under-
standing AM is basic to a thorough un-
derstanding of 558 We developed 558
by way of AM. The ARRL Handbook
introduces the theory of 558 with these
words:

“Since S5B 15 a sophisticated {or sim-
plified, depending on one’s point of
view ) form of amplitude modulation, it
is worthwhile to take a briet look at
some AM fundamentals.” (4)

AM operating provides the opportu-
nity for the lovers of radio with hands
on experience in these "fundamentals”
one of the building blocks of radio com-
munication. Where in all the world but
the ham bands can such a radio school
be found? A school of “hands on”™ expe-
rience motivated by love, fascination

and fun. Not only do AM’ers gain this
knowledge and experience for them-
selves, but anyone tuning the bands
and hearing these AM signals will be
enriched by the expenence. Expertise,
practice, learning, and experience in
essential building blocks of radio
abound in these AM Q50s.
Modern radio not antique radio

Even so, are we still dealing with a
dinosaur, an anachronism? Some say
that an AM roundiable is like the classic
car meet where the antiques are dis-
played and even driven. Au contraire!
Certainly we all can apprecate the his-
torical value of preserving and operat-
ing the rigs of the past. That's fun! There
s, however, much more to it than nos-
talgia. AM is a modern mode in daily
commercial use. The venerable WWY
uses the AM mode, international short-
wave broadcasters use the AM mode.
Then there is the ever present AM broad-
cast band which holds a huge market
share throughout the world. AM has
advantages and disadvantages like ev-
ery mode. Ease of access gives AM the
great advantage for large audiences.
Any simple detector will receive AM
with excellent fidelity. Because ol this
acoessibility, we can be sure that AM
will be current for many years lo come,
Consequently, there will be a demandd
for those who understand it

MNow let's spend a little time with a
most intricate AM signal that touches
all our lives. It is broadcast television.
The NTSC system uses AM 1o transmil
video intelligence. Whether the signal
comes off the air or via cable, the re-
cewver requires an AM signal for the
video portion of the signal. Video intel-
ligenceis transmitted by asystem called
vestigial sideband (VSB). Harold Ennes
deseribes the TV system like this:

"The basic functions of a television
transmitter are (1) to provide a video
carrier, AMPLITUDE (5} modulated
with the compusite TV waveform, and
{2) to provide an aural carrier, FRE-
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QUENCY (6) modulated with the audio
program signal.”

"In practice; one complete sideband
of the visual carrier is transmitted to-
gether with only a small part (vestige)
of the other sideband " (7)

AM theory and technology are at the
heart of modern video transmission.
Spending time learning, using and en-
joying the details of this mode on the
ham bands certainly cannot be com-
pared to the antique museum

But what about the digital revolu-
tion? Won't that obsolete AM? No_If we
look to the future we see on the near
horizon HDTV, that is High Definition
Television. HDTV will rely heavily on
digital techniques, bul the modulation
system will be guess what - AM!! Stan
Prentiss writes this concerning pro-
posed HDTV systems:

“Additional issues involve transmis-
sion systems, such as vestigial sideband
(VSB) or quadrature amplitude modu-
lation (QAM). The 4 VSB, 32 OAM, and
32 55-0AM featured in imitial digital
proponent systems are said to have
worked well, . . "(B)

Quadrature AM, not the usual AM
one would find on the ham bands, but
the principles are the same. (9) Any
amateur familiar with an AM envelope
can understand and work with the
HDTV literature. When one experi-
ments with a basic system such as AM
that experiment yields knowledge that
makes the cutting edge understandable.
AM is fun

We can't forget the fun. Those experi-
enced with AM know the leisurely and
warm ambiance that accompanies the
average AM QS0. The rapid fire pace of
the VOX is not there. Neither is the
noise. The carrier silences the receiver
with a thump. Sometimes the echo of a
closing T-R rely can be heard adding an
authoritative accent to that thump. Then
the operator’s voice fills the room in
astounding fidelity. Even the rigs with
comsunications shaped audio sound

like Hi-Fi compared to the familiar S5B
squawking. Many a pleasant evening
can be spent in a huge roundtable. One
can listen to monologues filled with
every imaginable topic go on and on as
the conversation moves from station to
station all while working on a project
across the room. Topics include won-
derful technical discussions about
things like power distribution in sade-
bands, negative cycle loading, compres-
sion and clipping. splatter filters and
whether to move, remove, or preserve
them, modulation methods, audio am-
plifiers, saturation characteristics of
transformer cores and their frequency
responses, and on and on. There'll be
experts, at least one, on every topic It's
great fun to prepare a favorite bever-
age, heat up the soldering iron, turmn the
mode switch to AM, set the receiver
selectivity switch to the broad position
for full fidelity, and join in live AM
radio. AM has its unique brand of fun
We're hams

AM is a fundamental part of radio
communications, AM is part of cutting
edge technology. All those who love
radio, true amateurs, appreciate this.
All aspects of radio, not just a few
maodes, have their place among ama-
teurs, That's the very thing that makes
the amateur valuable, OF course we
don't all enjoy or even like all modes
and aspects of radio. We usually settle
ona few favorites, But being radio ama-
teurs we can certainly appreciate the
contributions made by those interested
in all the various aspects of radio, AM
too. Only ignorance diminishes such
appreciation. So, why AM? “cuz we're
hams! ER
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The Transcon M-II 10

by Tom Raymond, W5]M
2320 South O St
Fort Smith, AR 72901

During a recent vasit to the East to visat
a daughter, | found a ham and CB store
that was unusual in that ot obyvously had
been in business for some years. They
had some old gear for sale some of which
they had restored and made operational

The restored equipment could be
seen on line at an operating console al
o corner of the basement

Adter | vistted with them and exam-
ining what was visable, they invited me
o the basement where a beanhifully
restored Collins SOK was displayed. It
was operational as onginal with the
Collins 310A exciter. There was a sig-
nificant numbser of other poeces in these
catacombs. Because of my extreme in-
terest they gave me a Mlashlight amld the
permission lo explore

A pivee of gear | had never seen be
fore was a small box, 57 by 57 by 77 that
had the words TRANSCON M1 10
sereened on the panel,

It was pray in color with the switch
and jack markings being very provoca-
tive. A screwdrniver was provided and
the cover and bottom plate removed.

1 il:mn.u UrsOry inspection it -IP'.H‘.H'!.\]
to b a plate modulated transmitter with
a 5763 tube in the Ainal. There was a
front panel VIFO/XTAL swilch with a
built-in VFO controlled by a fromt paned
knob. A DPDT relay handled the an-
tenna switching and XMIT /RCVE volt-
ape swilching. A27.76 Mc. crystal was
plugged in the back chassis in line with
6AKS and 6US tubes. This subassembly
was obviously acrystal controlled broad
band converter which used the car ra-
dio broadeast receiver as a tunable [F
when operating mobile,
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I thae Late 407s and early 50s an exter-
nal converter was often used in both
cryatal controlled and VEO-tuned con-
figuratiwons with the output fed o the
automobile radio tor AM reception, |
don’t think | had ever seen o design that
had o receving converter on the same
vhassis as the transmitter. A number of
Labeled shide switches woere on both the
front and back panel; some fundtions
obvious while others were a bit confus-
ing. A labelled octal power socket for
applymg external power was present
on the back, with some of the labeling
being a bit confusing, as well

There was moy manual or schemaltic
available, but | bought the unit because
il was =0 Utillahngly mternesting

Upon arnving back home in Arkan-
sas the lirst thought was to fire it up.
Prrawing the control circuilry was puz-
ling at hirst, and by the time il was
understood enough to be able o oper-
ate the unit, completing the RF and AF
circutbry was anticlimactic. | did get
somme inlormation from acopy of "THIAM
EQUIFMENT BUYER™S GUIDE" where
a paicture of the unit was found with the
legend stating it was manufactured
both 10 and & mecter modeds with a fur-
ther chowe of cither 3 6 or 12 volt DC
model. The DIFDT relay is a DC relay
and withoul some modification of the
TRANSCON of the I'TT circuitry would
nol operale on AC.

Betore really getting into the unit, 1
sent SASE's to a few manual supply
houses and an SASE 10 WASMB]. the
publisher of "HAM EQUIPMENT
BLIYER'S GUIDE", hoping he would
have a source for the short description



Front view of the Transcon M-II 10.

in his book. No further information was
forthcoming from Alton, WA9MBJ, with
the letter being returned with a note
that Alton is a Silent Key. After modify-
ing a power supply and some servicing
to get the TRANSCON to work, 1 had
occasion to speak to Barry who sent
further information from Raymond
Moore's new transmitter book. A sub-
sequent attempted phone call to the
different name and address of the manu-
facturer was unfruitful.

If anyone is interested in my sche-
matic I would be glad to provide a copy
to anyone who sends me an SASE. [tis
not complete as [ was unable to easily
read the values of the smaller capaci-
tors used mostly in coupling and by-
pass circuits. | do not have a CAD pro-
gram for electronic schematics s0 my
schematic is the result of using a gen-
eral purpose template with various sizes
of triangles, circles and squares.

Indiscussing the circuits, a good place
to begin is the octal power plug on the
back of the unit. Since the unit I have is
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the 10 meter, 12
volt version, as-
sume this discus-
sion refers only to
that model. The
pins are labelled as
such:
1-FILAMENT
2-CW

3-GROUND

4-B+ RETURN
5-LO B+

6-EXT. RELAY
CONTROL
7-HIGH B+

8-NO CONNEC-
TION

On the back of
the unit a note
states "JUMP PINS
2 AND 3 FOR
PHONE OPERA-
TION". This line simply grounds the
cathode of the oscillator section of the
6US through an RFC so that the tube
will operate. This circuit could be used
to key the transmitter for CW, but this is
inadvisable in that the 5763 PA has no
grid bias unless it is being driven. The
key-up current through the 5763 could
be excessive. The question is moot since
there is no provision for demodulating
the received CW anyway.

Pin 4 label is confusing. Just what does
"B+ RETURN" mean? Most of us in the
past have felt the meaning of "B+ return”
in a circuit would imply a ground return.
This pin's voltage is actually the B+ volt-
age applied to the back contacts of the
relay. Itis there toapply B+ to the built-in
converter during receive conditions. The
operator could steal B+ from the automo-
bile receiver without applying the B+ to
the transmitter.

Back in those days an external power
supply was used tosupply the B+ power
for the mobile transmitter. This was
usually done with either a vibrapack or
a dynamotor that was switched on dur-
ing transmission.

continued next page



The Transcon M-1110 from previous page

Fin 5 is where By can be applied to
operate the unit from an external sup-
ply. Pin 7 becomes the B4+ pin when the
EXT. POWER switch is on. So why the
two different pins? Previously in this
article the use of an external vibrapak
for B+ was mentwned. A convenient
vibrapak could be found in the automo-
bile broadcast receiver. The problem is
that the vibrapack in the receiver would
be incapable of supplying the current
for both the receiver and the transmat-
ter at the same time. This is simple to
remedy by switching this B+ source
between the transmitter and the receiver
with an external relay controlled by the
EXT. RELAY CONTROL, Pin 6. Another
vibrapack wasn't needed after all? In
reality this scheme would work, but
since most of the old automobile radio
power supplies would only give volt-
ages under load of something around
250 volts, one may wish use a higher
voltage with a different external supply
with a result of perhaps almost dou-
bling the power output of the transmit-
ter!

In those days WWIL carbon mikes
were cheap and plentiful. The war sur-
plus T-17 mike was probably the best
known. The audio quality was certainly
not of broadeast standards, but just
think of this: theey were cheap and plen-
tiful; the audio bandpass was already
shaped (minimal low and high fre-
quency response, in fact the unit didn’t
need a speech processor!), and one
didn’t need a speech amplifier, or at
least as many stages. A disadvantage
was that one used a mike transformer
forimpedance matching and a circuit to
help apply a small current to excite the
carbon mike. In ham use this was usu-
ally done with a 1 1/2 volt dry cell in
series with the mike through the pri-
mary of the mike transformer.

An interesting circuit was seeing
some use around that time. It could
have been implemented in a number of
ways, but a common use was 10 use a

dual triode tube such as a 12AX7. Since
a cathode circuit generally is operated
at a low impedance, a carbon mike was
placed in the cathode circuit in series or
in place of a cathode resistor, This first
amplifier stage is now also a curremt
excitation and impedance matching cir-
cuit for the carbon mike without the use
of a transformer or battery. The second
haif of the 12AX7 then was used as a
simple voltage amplifier to drive higher
power modulator stages. Other hams
wanted the fidelity of a crystal or dy-
namic mike which required generally
at least two stages of voltage amplifica-
tion in order to drive a modulator tube.

Transcon 10 ingeniously used a DPDT
slide switch to give one a choice of
using either a carbon mike or a crystal
mike with the same 12AX7. | can’t re-
member a published circuit that did
both although | have used each alone
on different designs.

A DPDT switch labelled MOD/
DEMOD with an associated RCA jack
marked EXT AUDIO was interesting,. It
15 a switch that switches the output of
the 12AX7 from the modulator o the
EXT AUDIO jack. 1 don't know why the
designer did this, | do remember after
WWIil some folks mounted loudspeaker
horns an top of vehicles for mobile an-
nouncements. Many of these PA ampli-
fiers used mikes that were carbon, A
crystal or dynamic mike could be used
with a circuit such as this design in the
TRANSCON. Other than that possibil-
ity [can’t think of an immediate mobile
radio amateur use for that feature,

The audio amplifier gain control is a
potentiometer with a SPST swilch
mounted behind it Small shielded cable
was wired to this switch, but since there
is already an ON/JOFF switch on the
front panel, what could it be for? Check-
ing with an ohmmeter revealed the
switch turned on in the extreme CCW
position and off when the pot was ad-
vanced. This proved to be the control to
swilch the antenna from the



TRANSCON converter to the input of
the automobile radio for normal broad-
cast listening,

A switch on the front panel is the
VRO/ XTAL selector, The pentode por-
tion of a 6L8 is used as either a VFO or
a crystal oscillator.

Another switch on the front panel i1s
the ZERO BEAT switch. It is actually a
spotting switch. B+ RETURN VOLT-
AGE s applied to the 6US oscillator
withoul having to key the transmitter
One can then find his own signal on the
car receiver dial for spotting

In tracing the RF exciter stages in the
6US circuitry pin 9 was found to have
never been soldered. The variable in-
ductors in the plate circuits showed evi-
dence of having the slugs manipulated
to a moderate degree; probably the pre-
vious owner was having difficulty in
obtaining enough drive to the 5763 'A
amplifier. Il probably would also have
been intermittant even if he could en-
tice the transmitter 1o work,

The TRANSCON was proving tobe a
delightiul toy with features not usually
seen in little rigs like this in the 60,

I feel a major blunder was made in
the design of the filament circuitry, The
filaments are wired in a series/ parallel
manner in order to supply the proper
voltages to the filaments of the tubes.
Ina 6.3 volts configuration there would
have been no problem by just wiring
the filaments in parallel with the 12AX7
pins being wired in its 6.3 volt configu-
ration. The chassis has both 5763 and
6417 marked by the same tube socket
and another socket 1s marked witha 6.3
and 12.6 volt version of the same tube,
s0 some thought had been given for an
accurabe application of filament voli-
ages tor the 12.6 volt version. My unit is
a 126 volt model wired where some
tubes filaments have approx. 5 vaolis
across them while others have over 7
volts applied to them.

The 6LI8's are wired in series across
the 126 volts which is perfect, but all

other filament wiring is wrong. A much
better job could have been done using
the same tubes, placing the filaments of
the 5763 and 68B0O5 in series and a small
dropping resistor for the 6AKS. By sub-
stituting a 12AK5 it would have been
almost perfect and still use the other
supplied tubes

This particular unit would operate
on a 12 volt AC filament supply with a
slight modification of the relay coil ar-
cuit. This could easily be done by using
a silicon diode rectifier and an electro-
Iytic capacitor.

I really hike the TRANSCON and have
enpoyed going through it | did end up
making the filament modifications to it
which were really very simple. Tused a
2 wall resistorn as close to b ohms as |
could get o place in series with the
6AKS. I | had a 12AKS, | would have
connected the 12,3 volts directly to pin
3. The measured Gilament voltages are
NOW Proper.

The TRANSCON 10 works great.
With a B+ of 250 volis the RF output is
3 watts with the total current drain of
less than 70 mals. With 350 volts the
power output is 5 walls with the corre-
sponding total Bs current of 105 mils.
The modulation report given on the air
was  “sounds  great with  full
modulatiion”, but | dido't put it on the
scope. | used a D-104 mike and didn’t
try a T-17B carbon mike because all
mine have PL-68 plugs on them. One of
these days I will wire up a small adapter
and give old man carbon a try.

In the crystal position the unit was very
stable, but there was some drift when
using the VEO. Perhaps the wideness of
the AM signal heard through the broad
IFs of a broadcast car receiver would be
OK, but | didn't hook it up that way.

1 one were o modify the TRANSCUN
a bit further, it would be preferable to
change the PA output to a pi network
instead of the hink coupling offered in
the unit. This would really be very easy
to do using the same parts and adding

contineed on page 39



The AM-141 = 2 KW From the BC-610/T-368

by Chuck Teeters, WAMEW
841 Wimbledon Dr.
Augusta, GA 30909

Yes, Virginia there was a 2
KW amplifier for the BC-610. In
an ER article on the R-388, [ gave
some Signal Corps history which
generated requests for informa-
tion on where the 2 KW came
from with the BC-610. It was
from the AM-141/MRC ampli-
fier used with the -610. If any are
around I don't know, but like
most surplus, things keep show-
ing up, and if anybody can find
it, hams can.

The amplifier came from a
1942 request by Dept. of the
Army Hdq. for a mobile high
speed CW radio to interface
ACAN, the Army hixed station
radio net, with the field Army
Nomenclature assigned to this
hi-powered CW radio was one
of the first under the new Army
Navy system, AN/MRC-1. De-
velopment was done at Fort
Monmouth. The BC-610/5CR-
399 was the starting point. Fed-
eral Radio was building a 1 KW
CW transmitter for the Army,
the BC-339, with push-pull
833As. W2VOR, the project en-
gineer at Monmouth took the

PA and added a single phase
115 volt power supply with 872s. A pair
of 866s provided bias. Test results were
good, the amplifier could put out the 2
KW required. 26 amplifiers were built
by the Coles Lab section of Monmouth
along with rest of the AN/MRC-1 stuff
and shipped between 1943 and 1944.
A follow-on requirement for more
radios resulted in a production contract
to Lionel Electric Train. The Lionel pro-
duction amplifier simplified the sheet

metal a bit. Lionel built 135 units. These
were nomenclatured as AM-141A. The
rectifiers were 3B28s and 4B32s and a
time delay relay was eliminated. The
1415 looked a lot like the 610, but with a
large cooling fan on the back, a viewing
window for the 833s on the front, and
an exhaust hood on top. The plate used
a similar but larger coil than the 610
plate coil. Regular 610 plate coils were
used in the grid of the 833s. Both coils



were behind doors on the front of the
amplifier. A band switch on the front
was misleading as there was no band
switching. The switch changed the plate
capacitor value to keep a decent L/C
ratio when you changed coils. Nomodu-
lator or antenna tuner was ever bult

In 1945, a QMR came in for a RATT
version, the AN/MRC-2. The develop-
ment contract went (o Bell Labs. Bell
came up with an VFO frequency shaft
exciter for the BC-610, the O-39/TRA-7,
and FS converter, the CV-31 for the
receivers. They made very minor
changes to the amplifier which became
the 141B. The production contract went
to B&W. There must have been some
hams testing MRC-2s as they would
connect a EE-8 telephone to the FS ex-
citer and run 2 KW of NBFM voice. The
project engineer for the MRC-2 could
have been W2GUM, W2VOR, W2ZK  or
WSCL | would beton Lloyd, W2VOR as
he did almost every thing at Monmouth
associated with the BC-610

I yvou wanted o turn Lloyd on, all
you had to say was that he sure had it
casy when he came up with the 610
from the Hallicrafters HT-4. You were
in for 3 hours of pictures, schematics,
and MEFRs about the Signal acquisition
of HT-4s. If you thought the 611 was a
military HT-4 you found out you were
wrong. Unly two rechifier tubes, and
the outward appearance were the same
between the two transmitters, Conls,
tubes, and most components were
changed. One of Lloyd's favorite pic-
tures was of the HT-4 after a 20 minute
truck ride over rough terrain, The final
tank capacitor plates are scattered all
over the bottom, along with most of the
parts trom the modular deck of the
transmitter. It looked like somebody
had taken tin snips and cut the chassis
up into sections. Sure was a great ad-
vertisement for heavy metal and glvptol,
the second world war way of welding
nuts and bolts together.

Several follow-on umits, the AN/

GRC-26 and the AN/GRC-41 mobile
radios switched from the BC-610 to the
T-368, and the amplifier was tested with
them but never employed in the pro-
duction versions, Some thought was
given o a band switching amplifier,
but by that time SSB was in and the
project was dropped. We never had a
requirement to try to run the 141 linear.
Both power supplies were very soft,
and the tanks were fairly low C. [ would
guess it would take considerable re-
working. The AN /MRC-2 went through
5 production runs with the last, the D
model, in 1954 Production called for
250 units of the AN /MRC-2D and speci-
fredd 94 additional amplhifiers to be held
in stock for some unknown reason. The
manual was TM11-624, and covered all
models A through D.

Good luck if you find one, bul be
careful of the 141's interlocks. Like the
early 610s the interlocks were in the
plate relay primary, and a sticky relay
left HV on when the coil doors were
open. The only soldier ever killed in
owver 55 years of signal training at Forl
Monmouth bought the farm because of
astock relay ina 141, ER
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The National Radio HRO-500

Last of the dinosaurs or technological innovation?

by David Kuraner, K2DK
2526 Little River Rd.
Haymarket, VA 22069

The Raymond 5. Moore communica-
tions receivers book describes The Ma-
tional Radio Company as "a pioneer in
the development of the solid-state re-
cewver” but it "didn’tsave the company™
It seems that here is a paradox. Na-
tional produced the first completely
solid-stale communications receiver
employing frequency synthesizer tech-
nology. What happened?

To answer the question, one must not
only understand what the 500 was, but
also its shortcomings. Fortunately, a
frend and co-worker had three of them
in various states of operational status.
My curiosily got to me after reading
Mr. Moore's book and some insight into
“whal happened” can now be told.

Dave had purchased these units,
along with numerous other devices, at
a government surplus sale many years
ago. He and his children tinkered with
them from time to time. They never
worked satisfactorily. One was missing,
parts. He never really knew what fre-
quency he had tuned to or if any would
work the next time he turned them on.
S0 into storage they went.

Dave and | share a common interest
in classic ham gear and over the years
of our friendship numerous pieces were
exchanged almost without regard to
value or who got the better of the deal.
We have fun, provide each other with
what we think we simply can not live
without and come away happy. So after
Dave came in one day announcing that
he could not find them and his wife
thought she had thrown them out, came
disappointment. OK, "Clest la vie”.

Six months later: "CGuess what? — 1
found them buned in the garage™. By
this time enthusiasm was lost and the
puossibility of exchange remained dor-
mant. Just as suddenly one fine day,
Dave came bouncing into my office with
one of those ear-lo-ear grnns. An ex-
change was agreed to. He simply had 1o
have a box which | had to match an-
other box he had just acquired. Once
again happiness and contentment pre-
vailed

OK — now I've got them — with no
manual and not even a paragraph of
description from Mr. Moore. These, af-
ter all, were not vacuum tubes, although
they were produced during that era. |
did learn from other sources, the fol-
lowing: they weigh 32 pounds, origi-
nally cost $1295, a portable version (with
sell contained batteries) and later an
HRO-600VLE-HF receiver was also pro-
dueed.

Dave's right - they're flaky.

With one unit missing parts and one
comatose, only the third showed sparks
of life. Some days it would waork just
fine and the synthesizer locked, Other
days, after changing the main frequency
band switch, either the synthesizer
would not lock or received signalsacted
as if no antenna or just a few inches
were connected. And just to really con-
fuse the issue, the dial tuned backwards!?

Now | simply had 1o have a manual.
I became obsessed with curing the beast.
Dr. Radioman was going to effect a
miracle cure or the patient would beg
for another physician —- perhaps a fa-
mous doctor from Michigan,

Enter RKich Olenak, KAUUT. Rich
needed an HRO-500 pancl and | needed
his documentation. The exchange was



National offers six of the
meet vour particular requirement.
Receiver number one provides greater amateur band performance
and features than any amateur receiver ever bult.
Receiver number two has the widest frequency range (from 5 ke to
30 Mec) of any general coverage communications receiver ever built
for lab or commercial application.
Receiver number three i1s completely sohd-state for high reliability,
versatility and portability. It operates from 12,24 V.D.C. or
115/230 V.A.C. This receiver draws less current than a couple of dial lamps
(when its dial lamps are switched off), and provides instant-on operation.
Receiver number four incorporates specific features for high
selectivity and has a six-pole filter to provide built-in steep-skirted
500 cps, 2.5 Ke, 5.0 Ke, and 8 Ke bandwidths with passband tuning for
CW and SSH. Also AGC threshold control to knock out background
QRM. Also a 50 db notch filter.
Receiver number five has a phase-locked frequency synthesizer to
replace conventional high frequency oscillator erystals for superior
stability and over-all calibration.
Receiver number six offers frequency meter performance with
1 Ke dial calibration and accuracy over ils entire tuning range, 24 fect
of bandspread per megacycle, and 10 Ke per turn tuning rate.
Iiach of these receivers is called the HRO-500. National's new
HRO-500, at $1560, is the finest total receiver you ean buy . . . at any price.
Interested in trying out National's new sixpack?
See your National dealer for an opener.

Nﬂ"ﬂm". RADIO CUMPHN\' IH @3? WASHINGTON STREET, MELROSE, MASS. 02178
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world’s finest receivers to

A full-page ad from CQ.

1 continued next page



The National Radio HRO-500 from previous page

Front panel of the HRO-500.

made. Now thanks to K3UUT, and some
fill-in from Dennis Petrich, KOEQOQO, 1
have the complete story with the ben-
efit of their knowledge on the HRO-500
receivers.

The Full Description

The radio is described as a highly
reliable device for laboratory, surveil-
lance, or point-to-point communica-
tions. Amateur radio installations are
mentioned although it's doubtful that
many hams actually purchased them
new. [toperates off 115/230 volts AC or
12 volts DC. The specs call for drawing
only 15 watts at 50 mw of audio output.
With the dial lights off, the power drawn
is 2.5 watts and 9 watts with full 1.5
watts audio output.

Frequency coverage is 500 kHz to 30
MHz in 500 kHz segments (better than
1.0 uV for 10 dB s/n) and 5 kHz to 500
kHz at reduced sensitivity (25-50 uV).
A separate preselector (LF-10) was avail-
able to provide the higher sensitivity in
the VLF range. With no antenna, the
radio is really quiet. The preselector is
almost as sharp as the Drake R4 or 2B
receivers.

Yes it really is an HRO with the clas-
sic HRO mechanical dial providing 1
kHz calibration markings. The gear ra-
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tio gives 10 kHz per inner dial revolu-
tion and National claims 12 feet effec-
tive band segment scale length. (An-
other source quotes this as 24 feet per
MHz.) Dial calibration accuracy of 1
kHz over the 500 kHz dial range is also
claimed.

The internal crystal calibrator is at 50
kHz and injects at the tunable IF. The
strength doesn't vary with band
changes. Also, the phase locked loop
reference to one crystal permits calibra-
tion on one band or segment to carry
through for any other.

To rapidly move from one end of the
band segment to the other, use the outer
and larger main tuning dial. Total drift
is claimed to be under 100 Hz over a ten
minute period including some wild tem-
perature and primary voltage excur-
sions.

Selectivity is obtained from a tunable
six-pole filter at 230 kHz. Bandwidths
are standard at 500 Hz, 2.5 kHz, 5 kHz
and 8 kHz. Selectable sideband or CW
is available in the two tighter positions.
The receiver includes a typical rejection
tuning filter which appears towork very
well. For a moment [ thought it was a
DSP filter --- nah, couldn't be!

The AGC is somewhat unconven-



tional. A rotary panel control permits it
tobe turned onand off and inserts up to
30 dB of attenuation in 10 dB steps.
When it becomes necessary o reduce
RF gainon aconventional receiver, AGC
is impaired. The attenuation loss for the
50 occurs in the RF amplifier stage
leaving the AGC alone to do its thing
but with less overall input

The really striking difference is in the
method of tuning and frequency dis-
play. From a quick look you expect a
dial pointer to track with the mam tun-
ing in the large clongated rectangular
window. This window instead displays
the first two significant digits of the
frequency on a changing rotary drum
The drum changes to both the 500 kHz
segment locked in by the synthesizer
and the main band switch. This main
band swilch changes tuned circuits and
conversion schemes at 4, 10and 20 M 2.

The receiver is double conversion
above 4 MH2 and triple conversion be-
lovwr 4 MHEZ. Yoes Triend, you read it righl.
Below 4 MH2 the signal is upconverted
to 26.0 MHz plus the receiver signal
frequency. The tupable IF is from 2750-
3250 kHz and then on down to 230 kH 2,
When Mr HRO-500 gets his act togethier
and everything goes with the prograom,
b is an excellent performer and a plea-
sure to work with.
The Times, They are a Changing

As Mr. Moore poinls out in his book,
the typical amateur was opting for
smaller more compact equipment
Coupled with the rather large price tag,
few if any, of these radios were actually
purchased inttially for amateur use. The
consensus of “guestimates” are that
about one thousand were produced.
Denmis, KOEOO advises that three se-
nes were made, a 75, B8 and 102 senes
wentifiend by seral number

The common transustor radios of this
era were much smaller and lighter than
this rack mounted device. There is some-
thing wrong with a 32 pound box draw-
ing only 15 watts and operable from

batteries. Like the "portable” black and
white TV sets of the late 50, simply
balting a handle to it did not make it
any lighter and battery operation did
not make it any more portable.

Thee mechanical layout still reflected
the old way of doing business. The com-
poncnts were large and for the most
part solidly made More on this in a
moment. The impresson one gets is
that vacuum tube sockets were removed
andd transistor sockets substituted. With
the new solid state technology, National
simply did not make (or make in time)
the paradigm shift to a new way of
thinking. This was the same fatal think-
g of the Swiss watch makers to digital
technology — the public would not ac-
copl it — wrong!

(Although the stated market was ac-
tually government, military and com-
mercial use, the affluent amateur was
also targeted )

But just maybe they were right —
“kinda™ The HRO-500 surely did not
nevd o be calibrated with every band
or segment change. For laboratory work,
OK, bul this was not necessary for the
amateur. High accuracy laboratory fre-
quency displays were performed by
“digital” nivie tubes and not a 1930
mechanical design, S0 now, frequency
display, calibration and bulk create a
parados when viewed with 2020 hind-
sight.

At the time, perhaps this was the best
way o ease the new technology into
common acceptance. When teaching
new ideas, it is always best to start with
the known and commaon knowled ge and
then expand to the unknown. By this
point however, National's “class” was
hmited 10 professional organizations.
They could pay for the lesson ar $1295
each

We are surely in debt to Natonal for
their innovations but the market place
sometimes 15 nol kind 1o innovators.
The story of Magor Armstrong and FM
taking thirty vears to be established as



Top rear view, cabinet removed.

the dominant aural broadcast service
just highlights this truism. Armstrong,
like National, did not survive to see his
FM technological breakthroughs com-
monly accepted. Although almost ev
ery radio receiver employs his super-
heterodyne principle.
The Surviving HRO-500's

Today, after over thirty years, we
begin to get some hint that National
may have been in its financial death
spiral while desperately trying to bring
this and other innovations to market.
Rich, K3UUT, provides the insight that
almost every unit he has heard about
suffers from intermittent bandswitch
and other rotary switch contacts. With
the passage of time, no amount of con-
ventional contact cleaner seems to solve
the problem. These switches are defi-
nitely inferior to the ones in the earlier
classic radios.

Dennis, K@EOO reports that he has
not experienced problems with the

switches because most of the units he
has worked with were new in the box.
He suggests Deoxit rather than garden
variety contact cleaners. He also sug-
gests that vacuum tube circuits em-
ployed hundreds of volts while this
HRO uses only twelve volts. What
makes contact at 200 volts may not do
the same at 12 volts.

As a result, "disturbing” the main
band switch, function switch and some-
times the mode/on-off switch could

result in a non- or semi-functional ra-
dio. The only practical cure appears to
be to hard-wire the offending switches.
One really has to look closely at these
contacts to insure all or the right ones
are connected. Another solution, sug-
gested by Dennis, would be to resilver
the wafer contacts.

Now hard-wired for 1.5 to 4 MHz, it
works quite well. Just make believe it's
a classic plug-in coil HRO and you re-
live the 1930's HRO with the 1960's ru-



dimentary implementation of common
place 1980°s "modern” technology. The
incongruity is like visiting an “exact”™
replica of the Mayilower. If you see an
early steam engine for auxiliary pro-
pulsion and a spark-gap transmitter for
today's emergency communications,
something just isn't right for any of the
historical or modern eras.

The backwards tuning was simply
resolved by rotating the main tuning
dial 180 degrees with the tuning capaci-
tors, Puzzling was the fact that the main
tuning capacitors meshed as the tuned
frequency became higher, With this up
conversion and tunable 1F scheme, the
IF tuning starts at 3.25 MHz going down
to 2.75 MHz. Without a complete align-
ment, the dial for this unit tracks within
10 kHz end-to-end. Adjustment calls
for bending capacitor plates for proper
tracking

Denmis also reporis that typacally, S5B
receplion is distorted and this appears
to be a design flaw. Several 25 wF
electrolytics in the AGC circunt and a 15
uF cap in the 2nd IF of his units needed
replacement, resulting in improvement
to the product detector and AGC ac-
tion. Also, the germanium transistors
of the early solid state era were not as
stable as the later silicon devices.
Conclusion

Should you discover an HREO-500) be
prepared for some mental adjustments
to your beliefs on boat anchors. [t “sorta”
looks like an HRO but doesn’t get hot
and can run almost forever on battenes.
Like the Mayflower example, something
just doesn’t fit. George Washington
never shook hands with Abraham Lin-
coln {and nesther shook hands wath
Forrest Gump). Like the Panasonic ad
of a few decades ago, it was “slightly
ahead of its time™.

Perhaps its real problem was that it
was way ahead of its time but disguised
as something more familiar. Imagine
the Pilgrims "sailing" to the New World
under nuclear power in a wooden ship

of their era and you begin to under-
stand what happened. Trying toexplain
nuclear power to 17th century human
minds would be best done by starting
with something familiar or just don’t
try

National broke new technological
barriers but in order to introduce them,
rightly or wrongly, the vehicle chosen
was that old familiar boat anchor. By
the early 1960's, boat anchors were still
very much honored but as obsolete as
waooden sailing ships. On land, 'l drive
a classic Beetle for fun, but | wouldn't
look forward to regularly commuting
with it in heavy rush hour traffic.

Imagine in the future Chrysler, Ford
or GM want to mass market a beetle-
like veehicle and introduce Star Trek type
“warp dnve” engine technology. The
development costs have o be recov-
eredd and the public still has o acoept
the new technology. This situation is
true lislay for electrnic cars. In either
case don't give itthe luxunous attributes
of a model T Ford, use inlerior parts
and then charge Lexus prices.

Under these arcumstances, a manu-
facturer must be abie to absorb losses.
Ford recovered from its Edsel. National
could not. Both are now collector's items
for their uniqueness and place in his-
tory. ER

AL FET WO LE T YOUR - RIEW! §l) b HHOLWNE SN
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Observations on the Central Electronics 100V and 200V from page 17

VFO Dial Calibration

This is a fairly obvious and easy pro-
cedure given today's accurate frquency
counters. The VFO output is 5.0 to 6.0
MHz, reverse reading. That is, it mea-
sures 6.0 MHz at the LOW end of the
dial, and 5.0 MHz at the HIGH end. If
you are measuring the actual output
frequency, remember that the hetero-
dyne crystal tolerance comes into play
here also. Check each band at the same
fived VFO dial setting. You can tweak
the crystals with the screw adjustable
caps. CX 1-6. Onee you venify the crys-
tals, pick a band and start at the low
frequency end ol the dial. | find the 20
meter band is best because there is ad-
equate output across the dial scale to
drve a counter, loosely coupled to a
dummy Joad

The VIO tracking adjustment is ac-
cessed through the front hole in the top
of the VFO can between the two VFO
tubes, V 17 & 18 You'll note a zig-zag
pattern of small slotted screws through
the hole. Start with the dialat 135 MHz
Key the transmitter in CW and increase
the output power o geta stable counter
reading, Adjust the most accessible
serew oo match the actual output fre-
quency with the dial reading. CCW
raises the frequency. Do this in 50 kHe
increments all the way up the band.
One more pass should doat, 1 you find
that you areconsistently running oul of
adjustment, start over, but with the dial
set five KHz i (or lo, depending on the
error) at each calibration point. It's casy
to mechanically reset the dial scale back
to zero by loosening the two set screws
and physically moving the dial scale.

I can understand why Central Elec
tronics went broke building these
things. | alluded 1o the Collins ook
earlier, but look is where the similiarity
ends. These are EXTREMELY comph-
cated radios, using 26 tubes just for a
transmitier! The patented broad band
coupler networks [5] do in fact work
and provide full outpul across each

band with NO tuning other than fre-
quency. But they must have been a
nightmare to adjust in production since
each one required separate tweaking.
They are also somewhat lossier than
maore conventional tuned circuits. If you
find that there are some marginal tubes,
vou had best replace them. I've seen the
EF output jump from 50 walts to well
over a hundred just by replacing a
couple of weak mivers, All of the tubes
involved in the RF section are critical,
from the 6EAS XTAL oscillator, all the
way o the 6805 driver and 6550 finals.
The physical appearance of the final
stage coils is drastically different from
one OV to another. The spacing and
position of the windings are both criti-
cal in the performance of the couplers.
Pve seen all sorts of added capacitors
and even small ferrite slugs glued in-
side the ceramic coil forms [5]. U'm sure
they had all sorts of test jigs in produc-
tion, but Ull bet it was still a pain to do.
I'll have to admit though, that unless
they ve been fiddled with, once set, they
seem o be set for good. Tune & Talk
aperation is something we've come to
take for granted, but in 1957 it was
something o marvel over, The 1IN/
20V's were indeed unigue. They did
ALL modes, and sounded good oo,
Even with today's modern solid state
rigs that's not ALWAYS the case. ER

References

[ 1] "Restoration of the Central Electron-
ics 100VT by Dennis Petrich, KOEOO,
Electric Kadio 830, October 1991

121 W3HM has 100/200V front pancl
silk screens available, so we can even
do one in matching Heathkit green if
vou like

13] Wesley Schum, WODYV, 6223 N
McClellan Ave., Chicago, IL 60646,

A cunous paragraph s included with
WODYV's zener mod info sheet dated



25 March ‘82, It reads as follows: “If the
transmitter exhibits a [all off in audio
gain during highly humid weather, the
circuit card will have to be replaced.
Acid from the batteries has soaked into
the card and defies removal. The acid
combines with humidity and effectively
shunts the audio o ground.”™ Heavy
stuff, eh what? I've never seen this in
any of the eight or so 100/200V’s I've
done. Has anybody observed this hap-
pening in theirs? Wes apparently of-
fered new audio limiter boards for $10
each postpaid back in "S2.

4] Do not connect zeners in parallel. A
zener diode conducts in both directions
With a negative voltage on its cathode,
it acts like a conventional diode, break-
ing down al about 0.5 volts. Therefore,
two zeners connecled cathode to cath-
ode act like a zener diode in senies with
a normal silicon diode in either polar-
ity, forming a bi-directional clipper car-
cuil.

[5] Complete copies of the actual pat-
ents and information on how to con-
struct the broadband couplers are avail-
able from the author for $5, postpaid.

[6] ALWAYS use a variac when testing
older radios! Especially on initial turn-
on, Most 40 - 615 sets were designed
for 110/115 VAC operation. The 125
volts and up that we get nowdays
leaves no safety margin for high line
conditions. I1's also handy to have an
AC ammeter in line. Bring the hine volt-
age up slowly starting at about 30-40 V.
At this point, rectiier tubes wall just
start to conduct, re-forming those elec-
trolytic filter caps. After about a minute,
gradually crank it up to 110 V while

keeping an eye on the ammeter

LETTERS

Dear ER

In the debate about retail outlets that
deserve our support as they help us
pursue our interest in vintage electron-
ics, Radio Shack will probably fade fur-
ther from view. The company’s latest
eamings tally for the second quarter of
1996 shows a 37 percent decline in for-
tunes, due pnimarily to weak market
share selling consumer-grade comput-
ers.

In years past, radwo hobbyists enjoyed
a certain subsidy for their low-volume
purchases as the company distnbuted
revenue from its mainstream products.
This protected the availability and price
of resistors, capacitors, inductors and
even vacuum tubes

But Radio Shack’s fortunes have de-
clined from when it was making money
selling Citizens Band gear at the height
of that craze, and later as it moved onto
the emerging retail computer market.
Falling revenue made it tougher to jus-
tity carrying slow-moving items.

Part of the corporate cost-cutting re-
spronse has been to restrict its offering
ol components of interest o our com-
munity, For what's left, the prices have
risen and the quality has dropped, as
anyone who's been toa Radio Shack can
testify.

It's becoming all the more important
to patromize the smaller, independent
retailers in your community and by mail
order, to help let them know we sup-
port their efforts at manulacturing, ac-
quisition and stocking of the paris
needed to support our special facet of
“electronics ”

Paul Courson, WA3IV|B



Alfred H. Grebe from page 9

a non-regenerative detector, The de-
sign reduced antenna effects by cou-
pling it loosely 1o the RF amplifier vari-
ometer and by providing an adjustable
rheostat 1o control propensity of the
amplifier to oscillate. Further, the plate
inductance of the detector tube was also
loosely coupled to the detector circuit.

The two-tube CR-17 succeeded the CR-
13 in 1925. All of the carly CR models
used the then commaon, external, circular
dials of molded, polished, black bakelite
with 180 degree scabis of 100 divisions.
The CR-17 was the first short wave re-
cerver of the series in which tuning and
vernier dials progected horizontally
through 24 karat gold coverad escutch-
eon plates. The CR-17 was scheduled to
reach the marketplace about the same
time as the MU-1, and Grebe used many
of the same components in the two re-
ceivers. The self-contamed coils in the
CR-17 covered from 30 to 110 meters. The
TRF stage, which had proven to be so
useful in the CR-13 was omitted. Oscilla-
tion and tracking problems were insur-
mountable at such short waves, since tri-
ode tubes were all that were available in
1925 for use in RF stages. Grebe engineers
thus regarded the CR-17 merely asa pro-
totype of things to come (Batcher, 1925b),
As o consequence, few, iF any, CR-17s
were actually manufactured. None are
known today to exist.

The CR-17 evolved within a year into
the CR-18, which soon became popular
among amateurs (Kelley, 1995). No other
shortwave receiver of the mid 1920's had
s0 many advantages. The foundation of
the CR-18, like that of the CR-17, was a
two-tube receiver - a regenerative detec-
tor and one stage of transformer coupled
audio amplification. The configuration
offered relatively smooth control of re-
generation, cushion sockets to eliminate
microphonics, vanable straight-line fre-
quency condensers with vernier tuning,
like the MU-1 and sigruficantly, to avoud
the problems of single circunt tuning, plug-
in coils that covered five wavelength

ranges: 8.5 o 18, 15.8 1o 31, 29 1o 62, 56 to
112, and 107 to 216 meters (1380 kHz to
35,000 kHz, inclusively). A final version,
the CR-18 Spavial, added a stage of audio
frequency amplification for operation of
a speaker (Clayton, 1926; Patterson,
1983h).

Grebe manufactured his last receiver
for the amateur market in 1925 at age 33,
The advent of the screen gnd tube, type
222, enabled him to produce the CR-19,a
short wave receiver comparable in ap-
pearance and function to the CR-18, but
with the added advantage of an RF stage.
The CR-19 was developed for reception
of both short wave CW and shortwave
broadcasting ("New Factory Built™, 1928)
The receiver, however, proved to be an
anachronism in the 1928-1929 market
place. The addition of an RF stage 1o the
CR-18 design failesd to offset the fact that
the CR-19was a battery operated receiver
with DC tubes that were in swilt descent
toward obsolescence. Grebe never ad-
vertised the CR-19in OST, apparently he
pulled it off the production hine almost as
soom as he announced its availability.
MNonetheless, the CR-19 may be the best
short-wave receiver of the 19200, Unfor-
tunately, as with the CR-17, none is known
to have survivid.

One can only speculate about what
AL Grebe might have accomplished in
manufacturing shortwave receivers had
heconcentrated, after introducing the CR-
18, on developing the CR-19 as an AC,
state-of-the-art version. Perhaps withina
few more years Grebe would have cre-
ated short wave receivers equal, perhaps
even superior, o the HROs, Super-FPros,
Hallicrafters and RMEs of the mid- 1930's.
Sadly, Grebe did not have the opporiu-
nity. The Great Depression threw hiscom-
pany into disarray. In 1931 - at age 36 -2
ume when Halligan, Hammariund,
Millen, Planck and Shalkhauser, were
beginning to contemplate their enter-
prises - bankruptcy torced Grebe to yield
tocreditors his building and manufactur-
Ing equipment



After maintaining for a few years a
small research laboratory, Grebe pre-
pared in 1935 to resume manufacturing
as the A_.H. Grebe Radio & Television
Corporation. He was in the process of
obtaining bank credit and facilities
when, following serious illness, a sud-
den coronary occlusion resulted in hais
untimely death at age 40. Not only the
amateur community bul the entire ra-
dio industry had lost precipitously one
of its premier leaders, LR
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Footnote

(1) Portions of this paper are denved
from two earlier papers published in
the California Antigue Radio Gazetle,
November, 1990, vol. 15, and February,
1991, vol. 16

(2) Donald O, Patterson, in a series of
articles, Radio Age, vol, 9, 1943, pro-
duced a comprehensive review of Grebe
broadeast and short wave receivers, He
has graciously provided from his ex-
tensive collection the pictures in this
article of Grebe and of, respectively, the
CR-13, 17 and 1%, | am indeed very
grateful to him. The picture of the CR-
19 shown is from the July, 1928, issue of
Radio; it is the only onginal picture of
the CR-19 known o exisl.

The Transcon M-11 10 from page 27

a coupling capacitor for the pi network.
For the output capacitor, it may be pos-
sible 1o use the present series capacitor
that s in the link circuit, but it may be
necessary o increase this value a little,

Someone spent a lot of lme design-
ing his dream and had put a number of
nteresting innovations together on a
small chassis,

This article has been fun since the
work in studying it has given me a
chance to live vicariously in the 50's
and 6V's. If anyone has further informa-
tiwmn or a manual with a schematic on
the TRANSCON 1 would appreciate a
nole or a call. ER

Please remember lo use our new
address and phone number:
Electric Radio

14643 County Road G

Cortez, CO 81321-9575
Phone/FAX (970) 564-9185




Why AM from page 21

3. Fred Johnson in Electric Radio, num-
ber 58, February, 1994, pyg. 12 & 13.

4. The American Radio Relay League,
The ARRL Handbook For Radio Ama-
teurs, 17th edition 1993, pg. 18-1, The
American Radio Relay League,
Newington, CT 06011, USA,

5. Emphasis in the original.

6. Emphasis in the original

7. Harold Ennes, Television Broadcast-
ing. Equipment, Systems, and Operat-
ing Fundamentals. First edition,
Howard W., Sams & CO., Inc. The
Bobbs-Mernll Co., Inc., Indianapolis-
Kansas City-New York

8. Stan Prentiss High Definition Televi-
sion, 2nd edition, TAB Books Division
of McGraw-Hill, Inc., Blue Ridge Sum-
mil, PA.

9. Any ham who has aligned an old
Viking Pacemaker, or any other phas-
ing type S5B rig can quickly grasp the
prnciples of QAM

The Coherer Detector, Part 3 from page 14

Professor Branly died in 1940 at the
age of 95. He lived to see radio progress
from his coherer (1890) to such won-
drous things as vacuum tubes, AM and
FM Broadeasting, television, facsimile,
radar, radio altimeters and direction
finders and, of course, most precious to
us, amateur radio, The next fifty years
brought ws still greater marvels - loran,
color TV, video tape recording, satellite
systems, cellular phones, paging, hi-
definition TV, cable TV, digital logic,
transistors, integrated circuts, and
much more. It has been a remarkable
century of electronic development and
it all started with the coherer about 100
vears agoe. ER

NOTE: References were given at end of
part 1.

Heathkits That Weren't from page 18

start, capacitor run.

Maximum Cable Resistance: Terminals
1 and 2, R ohms. Terminals 3-8, 2 ohms,
Rotation Time : 45-60 seconds with 60
Hz inpul.

Brake: Positive, electrically-operated
wedge. 75 segments spaced 4.8 degrees
apart.

Rotator Size: 8° maximum diameter x
13.57 high, (200 cm x 34 cm).

Maxvimum Antenna Mast Size: 2-1/ 167
MDY {52 mm)

Mounting Hardware: Stainless steel and
plated steel clamping plate.

Weight: 23.4 Ibs. (106 kg)

The manuval recommends inside
tower mounting amnd it is desirable to
use a thrust bearing on the mast at the
top of the tower. Such an arrangement
helps protect the rotator from side bend-
ing forces and you can use an antenna
with up to 15 square fevt of wind load-
ing. Other methods described are out-
side tower mounting and top mastk
mounting. These Llatter two methods will
handle antennas with up to 7.5 square
teet of wind loading.

It is also recommended that you use
shims between the mast and rotator
mounting surfaces to help reduce bear-
ing and motor wear by keeping the
weight balanced.

Closing Comments

The rotator ot as faras the proofbuild
stage, bul was canceled because we
could not get o good enough price break
on parts from Telex/Hygain.

This completes a look at the HD-1781
Rotator. Next month we will take a look
at the GR-1133 aircraft scanner. ER

To join AMI send $2 to:
AMI
Box 1500

Merrimack, NH 03054
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ER
14643 Road G Phone/FAX (970) 5.&14"!5
Corlez, OO 813219575 c-mail: ere® frontier.net
"DEADLINE for the SEPT. Issue: SEPT.3_ |
FOR SALE: Kepair and mestoration on all vin FOR SALE: Collins S Line aluminum knab m

tage equipment; 35 years expenence. Bamey Lays: small {ewciter /T'A tuning) - §1; 300-1 - §2;
Woolers WSKSO, 83000 E. Manstield Ave, Den- spinner {plain (main tuning) - $3 Charlie, KICH,
ver, CO BT () T0504 1392 Pinnack: Lane, Levsburg, VA 20075 (540)

FOR SALE: Surplus military gear New BA 386 B225643 S
batterien. SASE for cureent hsting, Tim Banse, POB FOR SALEMTRADE: Iun-lrnltunn.-"mwwnﬁ
rizz luwa City, LA 52244 T tuibess, raew & osad, LSASE for st Many thousands
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e e 125t S, Cllathee, Bl el s :‘II'“ TR2-BA55
FOR S.IH_F Mew Ranger 1, ‘."J.Fl.aul | & Mavigator
plastic ks, 160- 10, freg. mumbers in green, w /all FORSALE: WW 111 Ih'"?\hl'r Ractio Set FT-102.
holes, like orig, - §17 50 ppd. Bruce Kyder, 4003 (S ERIGT). Includes Mackay 167-BY smir, custom

Lausraweod La.. Franklin, TN 37064, (615) 794 built sprech amplifier & modulabor (805'5) & all
T pwr aply's, very nice conds, - $400 Coorge Shue,
-— - - ; - WABD, 2970 Virginia S0, NE, Albuguerque, MM
FOR SALE: Colden Tube SE-40 -bh-:nr_-lthphhr_r 87110 (S5) 298-TMT

W PO, a0 nwewe we /o & manusal - 5750 « LIPS . » -
Ron, KCAWTG, POB 7RI, Santa Rosa, UA 95612 FOR SALE: Collins 7553 (ewsdified) & 2R3 -
TOT) SR AN, BC 610 shors: input, driver, mod, & 1O0TH

o Gl whrnr - $85; TOS-12 amir, TCS- 13 eovr, PP-380/
FOR SALE: IR back msues #0) theu 7 - $%0 U AC pwr sply, control boa, loading coil, cables,
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s - 5250, Ranger | - $i6l Greyy Richardson, prncrator. Pat Stewart, WGV, 104 Ruth Ave

WASIPC, OB 405, Callipods Ferry, WV 25515 4 Walla Walla, WA #9062 1558, (50¥) 525 1699



WANTED:

Collins KWMI1; KWMI power supply, etc
SSCI32SIA; MOAD; T5A4 late S/N &
weighted spinner knob for S-line. Willing,
o pay top $ lor prestine condition only.

Lew, WOVTC, (RA7) 4394700 (), T26-1ishl {n}

WANTED: SC-101; SC-301; KW-1; 30K-1 thru 5;
WL 75A thru T5A 4 roves and sphors,_any conds
Purchase entire estates, pick up 48 dates sl lop
§ paid. Rick, (800) §62-2972

WANTED: Heathkit, Eico, Fisher, Dynaco of
semilar tube audio amplitier in any condition or
manuals for same, Mike Nowlen, WEHLKH, OB
14941, H:*rmhlm VA 2200, (13 716-1361

W.l.ﬂl‘ED‘ntlllmlh‘lmgwrlyWWIIrm.iar:-qutp
& manuals, what have you. Allan H. Weiner, 97
High 5¢., Kenwwtmank, ME 040403, (207) W5-7547

WANTED: Meter historian searching tor
irtrurments. The bestromment Maker f othey 1980
ey Tnaggarines. Choris O poses, Bos 3, MoC onnell,
“-ﬁlm

WANTE} [dl'h'mm._ 3, D1, 6251, "ul"r!
G501, STZH5, 199C-1, KWM-1, SM-1/2/3, 12V2,
anvy Cobling sphrs. Leo. KJAHE CA, G0 R 1-969,
WANTED: 05T, OO0, Radio Cralt & Radio News

maggazines, Uk, Wk, 5k Advise price + shpg, Bem
Fernanadez, KIMIDN, 1674 AtLes S0 Samemt FHills,

nmmnﬁntmmmmi
“A” set; British WS 71, WS 42, US AN/ARUC-19.
Leroy Sparks, WeSYC, 924 W, McFadden Ave.,
Santa Ana, Lﬂ GITOT-1114, 1?14'# Hi-E1 11-

WANTED:( ullllm"-'u-Hm flhrr!, 1'-15.‘FFA-{!'§ {pnrl
W S S (N0) B o FASSEACOR (part it 5469440
), manualor copy for 3251, B Lee Comwell,
KIAKD, HOR | Boa®5, Mt Pocono PA TEHML (T17)
E¥- 2710

WANTED: Citizens Radio Amateur Calibook

o fall Sesprruny; 1975 Baob Armowesmith,
WAINN, POH 16h, Annandale, VA 2200, (71005
Gl 7161

WANTED: Juhnson 682 final plate tuning
capacitor; L 100/ Apache musd <tmr; Halliceafters
HA-6 transverter. Emil Zebnko, KASGEF, %01
Grand Division, Cleveland, OH H125. (216) B8}
S1m

WANTED: Manual or any inke on Wayre Kerr
autobalance capacitanoe bradge B Caoll Fors.
WHSNVH, FOR M2, Monterey, CA 93942 (4085)
TT636, FANX: I73-245

WANTED: Diead or dying Swan SO0 or SUOCK,
must be clean; any Collins 7553, Collins spkr. Bob
Kemp, POB 470, Lake City, MN 55041 (612) M5~
SMS (d), M5 WD eves

Vintage Manuals Available

Step way up 1o the finest replicated and
ongnal vintage mamals available. Gt
new Catalog 7, three $32 stamps. Pele
Markavage, The Manual Man, 27 Wall-
ing S0, Sayrevilie, N]ORST2. (S08) 29580964

WANTEI: WW Il German, Japaness, Ttalan,
Frev b exquipernend, hubes, muamaals and parts Hads
Coraham, 7106 NW Wth, O Lahoma City, OK 73112
15 5251108

WANTED: Tektrons mermasrabilua & poomstoral
Tty ature or catalogs from 1986 1980, James Troe,
MEARW, POB 13280, Maumelle, AR 72113, (501}
51 H-TH'L Fr\l H51-H7R4.

WANTED: | hn\r ham nove's not working but
wusrthsaving, Ko, 10701 W, 54th St Shawner, KS
B0

i‘ﬁ?ﬂ-‘ﬁi(ﬂd ham desbtop msToplusnes, any
comdn separate mc heads & slands. Bick, KFSNLL,
wrvl Trowkon Dy, Howston, TX TATE. (713 774
sue

whﬂ'l'l';'l]:ﬂuﬂ\ stalsets early ham & shortwave
wepup, Hteratire, accessories, broken or parks units;
any Heath amateur gear. WASTH]. Bt 9 Box 163,
Alvin, TX 77511 (713) X31- 2956

Hhﬂfﬂ}lﬁrlﬂﬂmmwhw
msram colleston; early & sales
liberature. Dave, KEAWW, POB 1. Flowd, VA
*m (_"-II) TR/ TR 2N

WANTED: Fair 1o ol condx. EF lnlmm
Valiant 1 or 1l . Wil pay above average price. .
Costello, WASHSI, LA (4] 889-2424,

w.&N‘I‘ED- Wnuﬂt AM eyuipment Em rn.-rumnl
wisae, vt e collie bor ueality o mink. PreferCollins,
will consider others. Bob Tapper, NOIMH, Box
61518, Demver, COSIO0G, (W) 740-2272, FAX 777-
L

WANTED: BC-611 &/or spare parts. Andy,
WASKCY, 1055weet Bay Ln_Carrollion GA 30116
i.'?"ﬂi B320207. IHWM

WANTED Huealh SH-00 /400 ka&m:mr'-.u-m
Hubsert Braza, N1TPRS, 23 Harvard S0, Pawtucket,
R O28a0 (401) 7231603

WANTELD: Face plate for a Heath Tenner Lunch
Poss, praast bee mandt, e junb, manal on Heath PM-
Ihﬂmﬂlﬂr Marty, N I:HHEIMH
WANTED: Conl winding info & /or imstruction
manual for Graymark model 511 Hanry Blesy,
WSO, 95740 Clarendon Hills Rd., Hinsdale, L
Bl52 1. (F08) 7H9-1793

WANTED: Good Fimac 3 10002 o 30X 120047
foor vy BTT LK 2000 amplifier. Fran, KATDND, MA,
(508) 4645500,
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!Dl SALE: Uﬂd l:.-:lmlul books - vadin,
dlectronics, math, military, magazines, etc List-$1
{stampsOK). Softwave 2Depl. FR, 15155ashabaw,

'Drlumille M A6

Mlmmu!mhwnlmm vmt.q:* Drakem
EFl, Collins & others. Please call for info. Dee,
WHIPNT, (500) 949-6300

FOR TRADE Two good RCA ST3AS lor one
Tavlor B33A. john H. Walker Jo. 16112 W 125th
S, (Mathe, KS 66062 (913) TH2 0455

FOR SALE: B&W 5100/ 51008 VEO dial overlays,
puper quality - $10 postpaid. Marcus Frisch,
WASIXT, o 286013, Greenfield, W1 532260803

FOR SALE: Mational NC 46, some paint blemishes,
working pooely - 599, National military RBL &
VILE rowr, muce bt i inorig, « sbwnet - S 060, UERM
BF. massing, acomsones, offerwise good, ong,
sl - S5 Astatee WEDA s (gray) - 305 ARL -
1 manual reprint - $34; 1975 ARRL Handbook,
cover boome - $A45; mulitary & vintage literature, 2-
stamp LSASE for list. Don Mere, NIRHT, 47 Hazcl
I, |‘l-th1‘?‘l.l'rﬁ,h IPA 1522H.(412) lu-ﬂﬂl‘?

FOR SALE: Consigmment aus i Sal L-t'-pr s,
Lexington, Nebr Equipment check-in 530 AM
Salestart, 1130 AM Some urts already lsted - HI
10 vovr HT 2 wmstr, U5 Ts, tubess, partsetc. Listup
dated werkly & lrbed on area B For mose indo
contatCaary Feva, WACTRM, K11, o 14), Wikoa,
NE G2

FOR SALE: Several Hallicrafters 538, SIHAMS
unchicked w/manal - $85, shp'd LISA,; Johnson
Valiant - $325; Ranger - 5250, TX1 Apache, mint
$275, TX 10 Maraucher, mind - $200; HT2, HTI2A -
$145; HT1H - $125; Harvey - Wells TESHOD - $125
Dow relays - S-S Much maore, many ARKL
Hardbooks. | SASE for list. WATTHMN, OB M2,
Aumsville, (R 97525 (50T) 7491149, after Spen
roT

FOR SALE: WW Il Navy paradapier RBLZ - $81;
Rycomm VLF revr - S8 WW 1 Navy VHF field
wtrength meter TS 57L& plug in heads - $100;
Knight T-60 - $50; VFI VFO - §50; B384 Collins
revr (fixer) - $100. Ed Hammond, OB 390,
Buckfield, ME (42210, (2007} K- 558

FOR SALE: HT-15 umir w/manaal, exc conadx -
$100 1 ship CONLS. Fred, WOBMT, 205 E dth St

Nrligh, NE 6875 ($00) 85075201

FOR SALE: DoolittleFaulkner 250W brosdiast

sy, circa 1995, Send SASE for photo & data. G

Prtersan, 3288 Snadstons Lo, Rapid City, SDSTA

TRADE: 055 S5T-1 for 5511, FOR SALE 100V
00 L, HT-23, Al exc conda, Cary Cain, POR 521,
Shakopee, MN 55379, (512) 496- 1794

ELECTRON TUBES FREE 1996
Catalog, over 2000 types in stock.
Electron Tube Enterprises, Box
8311, Essex, VT (5451, (B02) 879-
1544, FAX (BO2) 879-7704

FOR SALE: Homemuade galena stal radue & parts.
Winte for details. 1 Cardner, 458 Two Mile Creek
R . Torawanda, NY 14150 mﬂmnw

R)lSLILTﬂrrnhnmimﬁnﬂlM
for Fist. B loover Socmnan, K 1, Box 157, Paneland,
- "ﬂ“ lm\;?'.&-—m

ml SALE: BC610 1 wemitr w,.iﬂl."-{l'll 1 hFl.“‘h
amp w/parch cond also latest TR antenna
tuner; 2 spare 250TH mod tubws also all output
el for Ted) to |5 meters & some spane coils. Coes
b best offer but o ket resort sall sell maper
svambles. RE pwr sply mosdulator, RF devks,
spewch amp, ant. tuner, o roques for smaller
iems such as wimr's, caps &k melers, please.
WANTED: Grid dipper; s of Ham Radio
magazine, | issue tocomplhete collocton. | will pay
packing/shpg, charges on thsar e | Dlavs,
AHSLL, POBITS, Hardy, AR T2 (501) 257 2567

FﬂleLE. i Iim Hanlon s artiche on the HME.JB
i July ER whetted your appetite, | have anicoe one
we /e b sprhr, manaal phobieopy Ualwnets &
anets were disvembled & repraved Shight dial
sip a5 mentoned in armice - $180 + LTS G
Sieltwag, 117 Fdpgewood Dy, Ovangeburg, NY
1P [914) 90700

FOR SALE: Morow MESHOA & MBSHS xmir's,
complete, unmodified, rough cases - $50 ea,
Jushison 25039 T/ B switch, vxe - $o0; Heath QF-1
eomuldt - $25; Heath unbailt keyer HD-1410, no
bumsk - $50 Berkemeyer, MO, l‘.‘l-MVﬂQ-OHI

Fnlﬂl.l':lhnﬁﬂhl'fphwpthm
e - 525 WANTED: Hallxrafters SRA0 parts,
TSI sagnal manual Bl KETKK,
6712 Lake Dy, Corand Forks, NID 58201, (701) 772
f51

FOR SALE: Heath digital lectronic course w/
trainer, all parts, w/meter cost $270 will sl for
$120. 1 pay LIPS, Danbel Seldler, 3721 W B0 SL,
Chucago, 1L Hlﬁ.. VE2) 2848221

mﬂLElMtKchrrru ﬂ‘iﬂ.{ﬂm
vty (bt by Howard 5 Pyle), V0 - 575 Magnum
San RF speech proscessor for Dvabe 4-fine - $65. new
SN-F8 bund selector drmve belts - $25/0r 2 o S0
Jim forgensen, KIR], 1709 Ownard, DowenersiCrove,
Il Hﬁ'l-h 'lmﬂu-'l-m‘

FOR SALE: McKay/Dymek DRSS reve 50 kH,
29,7 Collins mechandcal flters - S0, Geoll Greer,
1530 Hamgpton, Mt Clemens, M1 45043, ($10) 465-
164




* Military Radio
* Electron Tubes

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

POB 1105, Lima, OH 45802
Radio-Electronic Surplus Since 1947!

VRO 1/ R-390A (not Collins), used /checked - $45
IF Amp with good filters, but less RTS10, used - $100
JTF7/RT510 Ballast tube, unused - $17 50

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers

Shipping charges additional! Ask for our 1995 catalog! II

FOR SALE: New Helease: Send 2stamgp | SASE
for Ollde Tyemee Baclion's Latest llyer, Mo, 1% ko Cde
Tyme Radio Company, 2605 Lyttonsville Bd. Ste
7. Sibver Spring. MD 209100 1'h/FAX W01-578-
5280

FOR SALE: 75MA-4 M2 drum decals, 2005 or 208
MiH (you sipecity ), bl color, install instructions
- 5850 pped, WOAHM, Ke 1 Box 712, Harpaers ferry,
WV 25415

FOR SALE: K- VAIA orig. Dec 1961 maintenance
marniil TM L-SH0-05H-35, 189 s, - $28 inel
priovity. mail. Aben, POB 4118, Jersey City, N]
0744

FOR SALE: MNew variable cap, M7 pF, 0075
spacing, similar to Jolweaon 15410 - $20 + shpg
Barl, K6GI'R, CA, (707) Ped-114)

FOR SALE: Fisher K 10Spacespander tube reverh

SHNE s Turmer +2, 3, super sidekick - $60ea,
NIB Turmer T50C - 850, NIFREX, ME, (207 54
[ 5

FOR SALE: RHI3A pulls - 550 ea, 5 fow 200 Hn-_i.
Berbemwyer, MOY (V) P-0441

FOR SALE Maragon DA -2 detector amplifier, nice
oosmetic ool Preber trade bor Paragon 10-R RF
amplifier. Fat Stewart, WIGVC, 1404 Huth Ave
Walla Walla, WA 92062 1558 (509) 575 1659
FOR SALE: Johreaon Viking Eangey 1, re tubed /
caped, FTT, manual, esc. - $350, PL only. Jim Biff,
KHSC, 81 M. Els R, Barrengton, IL 0010, ($47)
57e-TRR2

FOR SALE: Bepair' Radio repair, tube or solid
state, reascnable rates Jim Bupse, ARTDE, Western
Amateur Radie Repair Coo, (WARRC), POB #97,
Corayland, WA ST (Sodd) 20074001

FOR SALE: Colling 51 series drsm overlay - $10
e, specity which. Bon Hanking, KKAPK, 555
Seminole Woods Blvd, Geneva, FL 32732 (407)
MU N)

FOR SALE: Mise military equipment &
aveessories, ham S militacy raouals. Listavalable.
Fherry, KUROW L PO SHG, Savta Rosa, C A 95407
{707) 544-5179

FOR SALE: 2 PRCA backpack radio sets w/
mmatching VRO 8 oor - 16 radio st All government
recomditionasd w /MNOS accessones, Inchsdes 2 of
cach RT-174, CY-7M case, AT-271 & AT 272
antenmas, ABR-129 spring, ST-102 harme=s, M-1945
saepaenidors, H- T handset, CW. 216 bag & combat
belt, also BT-6is, P10 frwr wply; MT-299
omsaarvEing U120 o B 1= 17 hoand st W
33 canvan cover; B-1 sovr's; PP-281 pwr sply
SHN0 (IR & shpy Bob Babiwswsha, 1524 Saimt
Tropar, Tucson, AL BTTL (S20) 624-8009

FOR SALE Heath DA w ./ HOGID VRO 2 Vikang
0w /122 VA, RUA ARSE w /spares. Michael H
Wilke, WB4ALH. 215 Dale 5t Rossaalle, A WI74)

{71 S - W0

FOR SALE:C ol 5114 -S40, Callins 17V - $000
Both im o cords, Cands, PL only. Bulfabo, NY
area. Kahard, MY, (7 16) 68540281
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WANTED: Very warly Hallicrafters and
Hallicratbers/ Sihver Mapshall equipment including
Skyriders with entine front panel dull aluminum
color, 530 racio compass, 533 Skytramer, 535

, wionsl consoke speakiers - R-8 & R-12,
HT-2, HT-3, BC-979 antenna tuner, parts,
advertising signs, paper memorabilia of
Hallicrafters. Also want RCA model AVE-11
airport tower peceiver. Chuck Dachis, WDSEOG,
“The Hallicraiters Collevtos”, 4500 Russell D,
Austin, TX TE745 (312) 405027

WANTELE brboromn Ve osbd Allwead Bl it g
Ton resariarchiangg thee commpany for an article s ER
Merwsd anec toabes, storws, hastory_ et hurtH Medoa
NEWGW, WS Woagner Wonsds C 1 A Arbor, M
LR (R10) 4100wk FAX (810 &41-1718

WANTED: Vistiors and tubses by musseum O4d
and ol amateur or cosmmeroial ot foreggn
and dowrw=ts punhueed. irsded o donstions
wekcome ALl corresguendeneoe anvosered sl HA
Ye Olde Transmitting Tube Muscam, OB 97,
Crescont City, CA 95511 (07 466470

WANTED: Kleinse hmidt teleprinter models: 311,
I, (AN FGC-40, AN /GGC-16, AN/LUGC-39.)
Tom Klenschmide, 506 N Maple St, Prospect
His, 1L A00T0- 13210, (8477) 255-8128

WANTELX: SPUNL, EH Scobt eeves, only in very
good cond . Jowe Congas, EA4JL. Contact in the
States, Kurt Keller, CT, (200) 431 -6850
WANTED: Military texhovical manuals w/ respect
o space diversity reocption, R0/ 91 or SPe00
lt-l.lhl Peter, MY, (212} -"'5-7“]

WANTED: h&mnhlmsim
materals on solkd stale VHF & UHF saper-
reperwerative rove Shuart, KISUOE, W8 Newada SE,
Rendwomnd City, lﬁ.w 15 WeInTS

Hﬁmtl}hhhnlln.ﬁp&m randey
catabogs, 1950-a0n, munal SEB610. Brooe Hermg,
S11205ate Hwy 15, Waseca, MN 56091 S5
Sl

WANTED: XCU- NI, XCU- %00 or simalar wtal
calitsratos for M- W rovr Haeath DF- 2 Mavagator
v Al Karser, WILFCY, 710 Markowe Kd |, Cherry
Hall, H]ﬂll:l}lﬂi lummm

WANTED®: (8 tube amps & stmr's by Western
Bectric, UMTC, Acro, Peerbess, Thaosdarson; fensen,
8L, EV, Allex, WE sphr's. Wik Somers, 2432 W
Frago, Clucago, L o5 (317) 180053

WANTED:HF-3R0 45151 AC-J3814 _kaopn
MiloshiJapan TEL/FAXANT-81475-24-911 5,
MMIHMH?&:W{VT s

WANTELD: CET ARFA for the Heath "w'-'ﬂ-ﬂH
station minitor, KORT], 1522 B Ave. NW, Cedar
Rapids, LA 52405 l;'ll‘lj W?Mﬂ

WANTED: Trows 1o all h.rr hel lp w/b-To/ Ranger
quest now a lew mone “loyn” ane deared. HIWGH,
H1 hybrid svini Choadd & HT- 18 Did anyone
everconver an S5 o bam band only coverage?
Bil) Bowres, NMUHE, WA, (206) B¥9-6591,

W‘hNTFU* Hallicrafters HT- I HT H I-IT--I.'
MNational SWE msdel 1, 6 & 2 voll versions; other
pre 1950 ham gear. Dean Shiwalter, WAsPIR, 72
Buckbuarnd Itd lllrun. MM H'?'D'ﬂ

WANTEIL® Marals bor lthﬁh \'Fﬂntiel HE-
T4 & Crlomo VA madel 4/ 102V, Chueck Maas,
WINLHL, 17 brvingg Ave 5 Bloomingion, MN
S (812) RRR-TI04

”hmﬂ&himhﬂmh et diagram
ot emvime weorkingg aggaan, lease. K2LCO), Bos 158,
Rrver Haead, NY, 11901

WAHTEI'I'IN'JL:'IE Wik, KESHID, 'Iml'lulntm
Court, Danville, CA 94536, (510 K31-1051, FX
|1m

WANTEL: Wﬂrﬁ-hlghnﬂl'uw hlhﬂyprnqrﬂx-l
ham band rove's from ST or handbook anicles.
L 1Y Arvtusono, B0 Ridge Blvd., Brooklyn, NY
1120M [ F18) 7480612

WANTELY: ‘I'rtplvt‘lll-n';ll. PLK analigg mater, chean,
Tk e comida., all working order. Joe, Wel AS,
{916) SR

WANTED: Help! Meed schematios fowners
sl Slevh maoual Tor Laborstory-style tube
testes Weston muodel 686 type % senal 628 FOR
SALE: TU cuniln bor BC 600, Sencd for list - have 40
coils!! Barry Madol, PO 290003, San Francisco, CA
1R (415) M6-025 FX Wﬂm

WANTEL: h'i ke atal H.Ih.nlwn phug-m
bduder; orig. ina hw Hallkrafters 5-1. Bl Ross,
KYW A5 Cordon Terr., Winnelka, 1L &R0,
IR47] 441 -t}

WANTED: 6 kH mex hanscal filter for STH, Collins
maoaded SFS0MD, Harvey Wells B9 B9A e
M““ &ﬁn“ﬁﬂlm t'ﬂ]m’iﬁﬁl

WANTED: Ml by Alex, hhunmﬂﬂ_w‘l-_,
hlk.ym“hﬂh‘ihllﬂ Mk States, Ho
FMAKm (NI 4519 ph /i

WANTED: Sohematic, masks, anviiung for Allec
6 compresaor | limiter, replaement caps for
Hlack Cabs” Vincent Tese, WAZLXO, Cherokes
Statwm Bon X547, New York, NY 10021-0071.

WANTED: GPR %0, 91, 9. Hallwrabters SK-85;
Eddystone novr's. James B Geer, 1013 Owerball,
Bedived, TX 760227306, (§17) 5404331

HHMMWM%I&M
Knight KE-687 swerp prn. Weber, 4865 W 100th
S, Oak Lawn, I 4535257

WANTED: T8 esciter. 6l Fé tubeis). Charles,
WEKLN, 1130 Wayanms Way, Kevesngton, MD
S (01) 23



B Superbly makched

I‘.t:uun-n-u-uu-”".“_."...-..“gn........u............”..”“.“.........1..1,“,““

Svetlana i prowd to presest o now £11A High Sa Tl mamalactsed the
erigramsal RUCA way, beloer oo comting chonpres. Especially e 80 1 ommers. i
by wan desepned by an usparatheles) eam ol

cngrncer Liw et porfor e

0¥ Fucrmally imgroved with coramae hase
anmd crrams ralated plate cap

8 bmwcrmal dyuctare alened snd cugpwsied
bow MM | Bewioontal mewantisy

Hhph gualty sl arme

Svetlana

ELECTRON DEYICES
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www svellana.com
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Stocking Dealer for Svetlana
All TransmitteriAudio Tubes

ROD-T55-2365
Dew, WaPNT ut Sound in Mind

Waynesharo, Virginia

FOBR S ALE:Collins U608 1 nodsi blamboer for KWRA

Pwcwr - 135 Peter Brickey, KDGKDHR, CA, (408)
353-1925

FOR SALE: Liquiddating equipment from K2KUC
KLM, Dk, Cleggge, Kenvwood, loom & Yaesu prar
for HF, 144 & 220 Heath & other best exquapment
plus misc ivems, Please send SASE for list 1o B,
Movak, 85 Greendale, Olifton, N1 0P 3. For tech
questions call of Las Ken, WIOZR, NY, (212) 285
13040, FX 2R W70, woill v Bt v fa if requiested

FOR SALE Hallls raliersS-77 - 995 Lalayetic HA-
BOOB & band rovr - S5 Clegge-Thor & mwter sovr -
$65. Pete Cullum, KEWEX, 1337 Harkern Blvd
Rockford, IL 61 100 {815) %5667

FOR SALE: SW-1 plug-in ol forms. W11
replacemmenit b, 162% adapiers. W11 adapters,
tesi expopenent & literature SASE for indo. Lames
Fred. RE1, Bos 41, Cutler, 1 46920

FOR SALE: Comung Souon _-ﬁ;iummum can
dectrolvtes & FB-7 ool forms. SASE for ando
Jamnes Fread, RE1. Pos 41, Cutber, 1% 46920

WA Al e » Portoda Vallesy, CA 54078

""||‘"l'|l"|'"-|||"l'l'|lllI1-IFII1I1I'ilillll‘-l|||¢|||‘||.|.|-§f

¥

FOR SALE: Mew list -hundreds of mamoals,
whematios and service nbormation Send 2-stamp
LSASE. Dhavid Crowell, KA TETHY, 400 Briaewood
R, Morth Scituate, BIOIHS7- 2505 (400 ) 004- 1845

FOR SALE: Handbowoks, s conads. 54, S, ‘K7,
S0 -H05 e ppd. Ken, WIHECR, S0E, Prh St
Mow York, NY 10021

FOR SALE: "Cilass Avscio” Uibane thaakne A,
omwe HHD walt & bwo 250 wall Bob, KBOBY, KS,
(913 BXL-HA55

FOR SALE: Joluwon [ dsk KW, ese, conulx 111..1I-u~
offer. Johin Store, WTKPA, 2445 5 Hillside De.,
Sprmngheld, MO GSRM, (417 89021

FOR SALE Heath Mohican w l'||1.1r:|.u| =T
comndn, s scratches - S127%5 o shypg Doy Mitchum,
NYWEZ, IN, (317) 881 -H1H1

FORSALEMomey bhack Euarandee s lasea: wmitrs,
FOVTS, mowis, acorsaries. SASE fet. Ed Clink
WASEPHIL 1285 M Salern Chwarch K Neew Beerlin,
I 62670

FOR SALE: Casllines 515 ) (WE) s/ case, muabchmg
WI2E-3 sphr & onig,. muraeal, ewc conds - ST50. AR
+ LS Bon, KCAWTO, OB 7KL Sants Boss, CA
I U SR

FOR SALE: MNIB Taykw T55 - $20: NIB Esmac 15T

$15 Harvey-Wells Senaor (4 5N+ shpy
Thoeras N Berban, S0 Wake Kd NF. Massalion,
UV e



Callins literatare, catalogy
and manuals for the period 1933-1993.
Jim Sticzinger, WAICEX, 23500 Via
Irama, Valemcia, CA 91155, (505) 259-
2011. FAX (805) 259-1K30

WANTED: Help Vibroples build = Company
cnlloction of Vibroples bugs, keysand memorabilia
Call Mitel, WASOSE, at The Vibroples Co,, (S00)
ATH-AATL

WANTED: Collins - .-'l.m.qtmr 1..1t.|1u-p,n 1“:"4
literature, manuals, promotional ibemes & Signals,
| Richard, KIDGCTE, POB 992, El Toro, CA 9267H)
[ I?HIM

wmmm#z HF Bove Hank, WoSbKL
Ill'o"l - 1681 FH.JI’.. 2R - 1nid

HNN'I'EI.I' A.HL"I'I ARCTAL, ARNEL. ARNIIR
ARNIZT, SSTISIN, KYZR, Wikon ST, radie,
mourds, cabbes, manials James Treberme, 11909
thu-llh‘l Chifton, VA 20124 muma."'z

'II'LH"I'EIJ- [ R 1““\ |27 [ M‘s & Had
Craft magazines. Hallicralters SR-46, SE-46A. Al
Bernard, N4, PO B 00098, Olando, FL 32664
0098, (407} 351-5506

WANTEL: Hallicrafters HTAD, good working
condx phease. Joseph Faleone, AABFY, M0 Town
Cenler, Ste 2370, Southiiceld, M1 85075, (810) 357
el

WANTED: Heath expurp AC-| antenna coupher;
CO- 1 e DU 16 condbe practice vscillators: AT 1wy
& HD20 xtal calibrator. Pete Cullam, KEWEX,
1112 Harlem Bivd Rockiond, 11 1103 (815) 95
T

WANTED: 8R1 calibwator for 75AT T5A1/ 2 parts,
5151 knobs, icdegraphy items Brizn Roberts,
KOVEY, 3068 Evergroen Kd , Pitsburgh, PA 15237
(17 971 btk

159 E. 16th Ave
Fugene, OR 9?4ﬁ1-4l]1?

47

WANTED: ARC /S espuipment, K25 153 M rovr,
T17, Ti% smir Pete Hamersma, WHE2IWL, &7
ﬂullp AIL Ehn-'-:ll I‘uk, N 07 uE

ﬂlﬂ'lt[lﬂu#N.nynpqﬂnl \lql;-u'di
shuwe radu, radar, & sonar, mint thra unkers.
Willzwm Duwredl, 304 5. Chestes Ave, Pﬂllliu.‘lﬁt.

11 pX6A. (347) K25-200, integrateung o

WANTED: TMIC GIFRS2: l‘l-l“lifjﬂr‘f\‘\'-lm SN42
rovrs, collector quality, complete. John, NESG,
7495 Caarter K, Pensacola, FL 32526, (M) S44-
n563

WANTED: Mics: Shure CRE0, 707A, G061, 705,
505, 5P Turner BY /0K, BOVCE: Aqtabic T-3 Al
condu's. Also mic parts, elements, ete. Tom Ellis,
Fhon 140N, Dinllas, TX 75214 (214) T28- 0225/ FAX
84T

WANTED: SN0, BAME & EH Soott raafius, only in
very gownd comals. AL comtact mn the Stabes, kot
Keller, CT, (200 431 6850

WANTELD: Hnbl.nqr AT T mu-ﬂ.-ﬂ o
oy ot pesntance bradge, ZM-1B/LL Fd WIWDIF,
K5 CGanden (ks D, San Antonio, TX 7566
1700, (2100 %51 '“Ill wall collect.

WANTED: Collins FASS-0d) lu ko) THADN hﬂcr
prain /bandspread tuning knoblor SR il smith,
WSLISM, ll H.& o l"‘llj SR

WhNTFIJ 'i-ll.'.ullu 3% 100 kenarbis. PMleasae help, no
reasomable price pefused. Lase Bahe, WOVT, 914
Ciolden Bear L., Kingwoosd, TX 77309, (713) 5%
514

WANTED: Mics. Share T30, 300, T07A, 545, 005,
CHESDR Astabe T3, EVeldSs, 641 Tumer BX/BD.
CXACTE, VT-74 Casd conadn, womkiomg, oo mest -
ready to by’ Toms Elles, Box B0, Dslles, TX
TS24 M) 28-S FAX 33542 7

WANTED: Manual for B-1051C, I, E F, G H
version, KT-AIS0/AMMNOT, ARC- 1T/ AT-440 1
kw amp, G-133/ (it 5151), & units for Hams R¥
amp HFL - 1000/ WIS, control head /91483 for
(VT Collins amp 204 HI & O lor ARK-15A;
tuning knobs of A loading, PA tuning for WS-
1 encellent SPGO0IR, H-30 9/ UTRE & 5051, Mitsugu
Shigakt, [ABIBX, 2E25-2 Jozan Kamidal Machi,
Kumamoto, 860 Japan, FAX (0} S -329-4601. e
miail matifleB ) Do ety an o i

WANTED: BC 614 speech amp & [70 control box
for BUelMH smtr. Pl Epsten, AAOTE, HHe
Columbus Ave, Minneapolis, MN 5500 (612}
B2

WANTED: Will pay premium prices for
urussembled Heath ngs: W99, HW-S00, HW-
101, SB-I0IA, et Gary, NTEKX, WA, (206) S48
74

WANTELD: Millen 55 or 595 tuner; Heath CR-1
stal rovr, Charbes B Glover, 2700 Porderosa 8137,
Carnarilbo, CA Y3010 (805) 389-1520




R-3%A Recviver Module and PTO fﬁfl;ﬂl'ﬁ::hlm
Dennis H. Hatch, WAOW AR M“h-i;ﬂm-h
Teletron Electronics, Inc. ':m""'""ll“- ALHHG

1407 E. Trail St '-::"lmm‘"‘

Dedge City, KS 67801 (316) 225.373% n'"'"""". im,. . .’l o

BUYASELL*TRADE your Ham &

Electronics gear with low cost classified

nils, Published twioe & month, (24 meies)

ayear. Muiled First Class,  Une year

wihseription $1%.  Free sample copy.
HAM TRADERS EXPRESS

R
[

0. Box 1693, Byron, GA. 31008

WANTED: WRL-71 wemtr, HE smtes for display
et b e quahity thawsands of (5 cands
o pageer walls of Amatewr desplay Call Leo, (#02)
W ITOR, Western Hertage Musawm. (b

WANTELD: Hamnmarbors momasls. parts, parnts
unsts, from the senes Comet, HO, SP Also
acorssries, catalops, spew shewts, memaorabebia
Rasbsert, Armatenr H.ldm‘urrhn lwl".'l"!l“m"'l

WQH"I} i"‘c'nrr“ ammwsdiate cash for ol Fervder
anid VOX guitar ampliliers. Frank Craga, AINT,
H9GH W Forest Home 84, Corvenlichd, W1 50228

WANTED: Muruals, sanisals, mamals for cadio
related equipment to buy or swap. Catalog
avadlalle, Pete Markavage, WADUWA, 27 Walling
5L, Sayreville, NJ BERTY, (R} 2H-59%64
WANTED: Freguency mactens & pacr splvs LMI0/
P32 G B2 Do Bosardiman, 1 Lemardtie,
Sainie- Foy, Uurbec (20 T Canasda (415) 572
4552

WANTEL: Syivama reoviving, tube types 29, 89,
and M Joum Uross, 3246 Faorsdale Lane. Cimainmata
O ASTFLANTL (STT) B85 WSS

t;;&H‘IT_I.I: .&E-I-;u-m]mm'nh, reasonable
condition, will pick up in Tesar area E-mail
r:lhh Mﬂfl“‘l'ﬂ-ﬂl utesas edu

WANTED: hnmhl RA9S rove & lhnlghl Star
Koo 11 Thave, WHAK P, 106 Rowe Ave Wilson,
NC 2R, (919 291-2595

WANTED: Condenser, carbon and othwr carly
Bronadc st microphones casdvor trade. Jamus Steele,
1’-m 620, Kingsland, CiA 318, (912) 720242

WANTED: Tolay any lunach bBoss & related iems,
Acrthur Prite, MASFE, 104 2nd 58, Monlgomery, PA
'I.-'_""l'r (717 5472074

WANTEE: WW [ Jagranese military rnlhnd‘ any
kanch; pre-wiar Lapanese Q5L cards. Takashi D, 1
214 Memamdan, Sevabu, Yokohama, Japan FAX
II‘II ﬁlﬁ I -

w.lu.NT'F_I} WW I Lapane=e wmirs & n‘hl[\.ll'h.
plug-n cmls) e restoratn & FR artebes. Ken
Laben, KDsE 60040 Britta 56 Ste O 100, Fewad, O
L | (-lll]l'd"‘l i LLthn.u-I.:-n

WANTED: Heath HX-, drad o abive Lane
Porownd, KAGNNE, OB S800, Mhulsdelpha, PA
1912 (215) 656152 days

WAMNTED: Bowoks - How to Build Wﬂrhﬂg I Mgzital
Computers, Alcosser; Microcompuler Design,
Martin (19761 Digital Computer Eloctromnics,
Malving Dave [hameron, KCABE, 819 Boundary
M, Manhattan Beach, CA W0266-602 1 (110) 318
511

WANTED: Yaesu FRUX A0 Super Diluse” rovr,
FR-N08 rovr-sphor's. Jobm, (957 1579157, Alska
e (FST)

WANTEL®: Stk on beflers to desplay your call in
& Heath SB-1M or HW-104. Letter mevded
WEZFOUL Marty, N, (609) 4664519

WANTEIERIS/ARCS 1 5 3Morove, MTeS/ARCS
Vorcwr rack; THY manual Pete Hamersma,
WHZIWLLET Philip Ave., Elmwoud Park, N 070

WANTED: Kevi's: Guihman U- l? LI5S0 calbsivuet
Tor BME-S4 11 Muobe, WSRO, TO05 W Wyioaming,
Allentown, I'A TRHE

PURCHASE RADIO SUPPLY
Edectric Radio enthusiasts. Tired of antisieptic electronics stores? The answer to this sad
condition i 3 heavy duse of Purchase Radio Supply.

Looking for transmitting
name il we may have it
Purchase Radio Supply

327 East Hoover Avenue
Ann Arbor, Michigan 48104

and receiving tubes, components, hardware, and publications ? You

TEL (313) 668-869%
FAX (313) 668-8802




DOVETRON

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NB- | Nowse Blanker is a2 small sold-state devise that plugs doectly mio 122,
123 and 124, which are located on the top of a Collins KWM-22A HF transceiver, The NB-
| may also be imstalled in all versions of the Callims 755" ) receiver

In adddition b notse pulse blanking and ramdom porse suppressaon, the level of the recenved
signal may be amplificd 15 dB or atienuated more than 20 dB. Specs upon request.

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

Telephone 520-281-1681
FAX 520-281-1684

FOR SALE: lobwsawn T /K swotch - 550 Fd Cuevas,
NSBFW, TR Crook Tral, San Antosao, TX 78250
2100 &R T s

I‘I_JI SALE: Progs patch mestosr. Franos Waggponer,
W2I'TT, 268 Martwn Ave, Wateriimwn, NY D60
15) THE- 1621

FOR SALE: RCA limiter model B6A1 - $75 + shpg
|'ur| WEHPL, Alaska time, (6] 4) 927-2592

FlthM E: Hallicratier %50 - Sk, Calobe LFH- 100

- 855 [hrake M54 - $0, A4 - 590, Malional
NOXA - $55; Drakie /Collins stals - $8 WATAD'R/
E.MI 1Hllll?ﬂl w7

th‘. ‘i.M B FIMobaA, 50 kHz-65 MHz, g genow /
firew Fresguiency counter - $125; HIPS2450 052540, 3
gHz counter < S9H; FITPSW0 U SWIH 5310
Freguiency cotimtiers, SO0 MEL, micads, case, exc, all
for - S225; HITF10A, 200 M, dual trace scope -
£250% HIPGSA, 10 Ha- 10 Mz, silwl shabis oscillator,
calibrated fmetered  output, multiple outpat
impedances - §188 moch more, st LSASE, Kirk
Ellis, KEAYT, 20 Edgetwook D, Pikeville, NG
""Hh'i f'\”'i'f 2 Gl W e

Fﬂl SAIL 1937 Frank Jones Badie Handbook,
ur vonids 85 o Morame, NSLIX, 3700
Chffwoss) Div., Besdiond, TX Tell21. (B17) 281-1128
FOR SALE: Rare Colline E-I89URE low
Frequency reve, S N 2 evccond s & performance
« GG et Haolmaguaest, K2EWM, 58 Saddle Shop
Rd., Rttp;--ﬂ MN] RSSO THD- P

fﬂl'\.ﬁ.l_f_ll FOA SURE ong,. 1961 mamndonance
manual, TV 11550035805, 189 pes - 528 ancd
prionty mail Alen, PO 4118, jerey City, N
g i ]

FORSALE HW - 16 - 565 HP- 10- $15; HI"-6deA s

gen. enc. - S0 WANTELYE { osnmanad st novr's
Dave, WIDWE, MA, [508) 778 %19

FOR SALE: Homnetsrewets, cundom o funsas. S paned
fatericatmm, 15 years profotype bech expenonce,
wacwum tubwe hiterate. Bean, KAYRCW, 1L, (708)
ut" S0/ FAN 457 540

FOR SALE: Tubs lisd, nwew & wrsd, -uh- varety
audic, ham, Recently expanded. SASE 52¢ Wil
M e, WIEBETWMNIO, 10507 Bart et O, Wicduita,
ES&7202-1212
FOR SALE: Divakae O -livwe, all flters, ruskse-blanker
manuials, boxes, ewe - W25 Divake B-lie, manuals,
T, x-SV Divake TR-7, 1%5-7, filters, mosse
Blanker, bowes, munuals, s - W50, Dirakes TR-8C,
RV, rvise blanker, boses, manmuals, exe. - 5500
AN v shpp Bichard Lucchest, WAZROY, 941 N
ek Ave, M Massapssqua, NY TITSH, (S1o) P98
123

FOR SALE: ARC rove do104 153 MHz - $6l),
WANTED: FRE-520 revr 132 MH2 plug-in. Ken
Kolthofl, 5750 David PL, Fairfield, OFA5014 (513)
R58-2161

FOR SALE: 250 7500 roursd, CW Hiller, ong
manuals, STRET - SO0 75508, 3251, 516F2, CW
filter |, manuals - $950. Frad, WaVEM, CA, (209
i PR s

FOR SALE: Surprlus ol cimversion manual Vil
2, Evenson & Beach - 520 ppd. B | Eastwick,
B2 AWC 2200 et o, Hosdadomdseld |, I 00313
(B0 4292457

ELECTRON TUBES: All types -
transmitting, receiving, obvsobete, mili-
tary—Large invenlory. Daily Elec-
tronics Corp., 109014 NE ¥th S, B,

Vanoouver, WA 98652 (SI0) M-,
I (364) 8968556, FAX (360) 8965476




Electronic Service Data
PO Box 86, Ambler, PA 1590002
Phone 215-530-80%%, Fas 215 5305177

2

FOR
VINTAGE PARTS &
SERVICE DATA
1920s-PRESENT

FREE CATALOG
CREDIT CARDS WELCOME

FOR SALE: Vintage eqpipment manuals startmng
at - 85; Hallicratters, Johnson, WRL, others, SASE
fow st DM Diversitind, 9089 Walnut Se, Erie, I'A
T2

FOR SALE: Htp.ut al TV tube losters w/
calibration: 1 wall fix & then veridy calilseatusy of
youur TV-7 tulse bester for $45 + all shpg or neturn at
oo charge. Dardel Nelson, 1025 F Desert Lo
Fhoenis, AZ SS5M0. (602} 243-7421 eves
dprstradirmect coen
FOR SALE: Heath: Sover - 855 Twaosr 55 VI
VIO - Sk HIR - 16850 ke sphr - $165. CW filter - $50
IT-121 trameistor fesier - $45; HIP- 73 65 HI- 1426
$15; Clobe VHF-62 - $11% athers, request st
Richard Prester, 131 Radpe K, West Millond, N]
U740 (201) 725 2454

FOR SAL F:-Lﬂ'w‘n-;-'l;':nl.mn Ranger w/manual &
D104 mibe - $200 + shpg, Richand, WAZTUM, N,
(S40K) 08 1452.

FOR N-ﬂ-l l‘ Malstary Iresuency ll'llfh llm]._ uiil,
el LA T3 120 0o 20,000 ke we /havrme brew AL
sq-ly manisal - $25 Do, TX, (806) 1524776 eves

Fﬂll SALE: TV.2¥ "'ﬂ--'U Lo s R | -..llllldt s
spares, manual - 5250 « shpge. Don, WASBRS, 46
At Olakes Dy, N Latthe Rew k. AR 72120 S ES
5614, drétor net

FOR SALE Clobe Matcbwer |1 ATE, ong. & good
ooy - £35 00 plus UTS. Pete, WBZBYO (201 )94
ozl

FOR SALEMTRADE: SW-1 w /2 ool sets; FB-7 w/

| ool set. WANTED: National manuals, catalogs,
ete. Hank, BOS-4198-8007 or QaailHilli@aol com

FOR SALE: lrl-rll\-pr T-shirts. The Teletype

Corporation’s. “T™ symbol in black on a yellow
(what else®) Fanwes shirt - $15 pped, Sires L or XL
only. Jack, WAZFIW], N1 (2000 9277754

FOR SALE: MNew ovig, I'-068 mic plugs tor Collins
Selime/ KWM-2A /HF-380 shp'd m UFSA - 88 ea,
Chnt Hancook, KMoLI, 6567 Ashfidd CL, San
fJorse, CA 951204502

FOR SALE Legnvndsod Arnsbenr Badio, a 47 minute
videoo featuring, WelX, KalW and WEEA “Tall
Tale annd Bayy Antrrnas” produced by the-Soustisrn
Caliiornis DX club ~ _evpoved running it - Hugh
Casady, WABALITY - 10 + $3 shpy, Mease send
ek and moke payable toc Harvey Lasdman
MNaHIL, H‘“l I-n-mnTﬁun.- Encino, CA 91716

FOR SAL l'.. Lillines HrF S-lime TRSY /B S0 O l'."w
FINE, FBL SI6F2, 3001, all cables fmanual -
SIS0 KWM /A, 31285, 516F2, ulll cables/
mnial - SIRNL KWM 2/ M2, CO-2 - 5750 shypd;
KMRIAA tech man TM-11-5820 =.=.H A5 1961w
WTFT ballast NIB - %40 shpd, military CW rip
TOAC & 6 VI pwer, GRC 09 TX & RX 2 10 24 Mc
w /manual, NCOIRY - $200 shp'd, HW 6/ HG10
S150 shyd, Cllobse Sovunt 580w/ Latavette HEIORX
FH & shpye kevers, T/R SW, tubws, otc_ call
anytme. foe, K2R, F1L, (561) 20762
FOR SALE: NC-24000 w/sphr $105,
Measunements mesdel 59 CID - $45; fohneson
Wik, manle (7], Viking mebile VIO maobsle TS
MM, GRO-WMA NIB, scoessorins & G4/
handerank generator - S50 Conair NED masdel
WX wmtr & oosdel S0 rovr - $75; B2 w..prh &
prr commector - $17%; Boonton mwsdel 100-B UHF
G - S30), HI*-800- A VHF bridyge - $30; LIRM 25F,
aveessories - HHN, whpad; URM-2513, accessorios -
00 shpad; TOS ol hoading conl - §00; 1B AM
smitr, pr H1Vs mosd by BO5'% - trade, cash or
whatever, Hallicralters S-53A - £75
Kancourt, KTANY, MA, (417 5274344

FOR SALE: B & W IR, e - $Hrrl|uiltmuh
HV PS & 300W maosd whmr - 250 Bill, N2WX], NY.
P14} 3566551

Laroryge

FOR SALE Collins AN/ ARR41: Fimac $0X2%0
tubes & sockets, BC- 05 Tom Brent, Bos 1552,
Sumurs, WA W0 ) 8260051

FORSALE: Hallicrafters HT46-$15 ilﬂt Hallicrafters
S8 AKE - $50; Latayette HE 458 & msher sove - $60
Prices include shpy, Jack, KLTGKY /61, ND, (701)
I7H-27%



IR e e e ———— Tl
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FOR SALE: RIT for KWM-2 and SLine. No
modifications for KWM-2 §%995 tested /47 95 for
kit SASE for details and order info. fohn Wb,
WIETC, Bow 747, Amherst, NH (15031

mmmnlw;mm-m e
machaned oo antenna panel - $9 Al restorabile
oy Cravwedl, WBOWNE, 321 West 4th St Jowdan,
MN SEIS2- 1 {i612) 492 W0

FOR SALE: M52 carbon mic, eeplaced T-17s, w/
PLBR plug, & cord, IFTT, orig. manual, NIB - §15;
H5-30) headsets, WW 11 dates, NIB w featra
earpieces, cordage, dessicant, inatructions - $ W ea,
SorS100. Al plus UI'S. WANTEE: Military radio
manuals, any dale, quantity, etc. Military
Marketing, Inc., Box 741, Noroross, GA 3071,
(T Tra s

FOR SALE: All clectronic sepairs weloomed
Specializmg m ham gear, gqualifed Stocking
Collsrw, Heath, etc. Tika Fhectromics, 1564-62 Frond
S t-nlmp Falis, OB #4221 (X0 9228454

FOR SALE: Thousands of tested tubes w/
warranty, v for rew st w /improved decosnts
& monthly sproabs. Both smir & reer tubes. | have
acspuaired many comeon tubes recently. By those
spane fubes for your tubee radio, audio, ham &
eloctronios, most tubes are used at aboot 3% of
new, ATy are absrut $1. 1 have baoe b of wictal,
odier, ¥ fe 5 pin tubwes. AL Dby are bested on TV
00 tester & then hoxed. | give o W0 day warranty
Send wants or SASE w /o stamps for Bist aniel
Nelson, 1025 E. Desert Ln., Phoenis, AZ 85040
tilm MATE eves dmlmtlm\i v

Hll I‘-l“l: Hallharafters S 198, SX- 11. ‘.v-"'!
Hml-il-l}l!ﬂuhhl.m-ﬁlm
Star Kowstrees; e - SASE how fettrey, PUME 1 1esd,
Mowwrvaa A ST

FOR SALE: RCA ATA-IMYX AM KW umir, exirs
tubss, - $1 1O PU, S L0 rabed Sabyped 45 slates,

T ant. tuner - SN DX 100 - $125 Ulshup. Hank,
KNeQ!, LA,H!IH‘IHB—IW

o

r-'r*"‘
[N

THES BERH FoOLm ey WITH WOLLOW STRTE
HADIE SO LOMGr, L THIkE 11T% GOME TO
HI% WEALY

FOR SALE: Fiberglass rods, 5/8° dia, 17" long,
UV resistant, good Mmm
spresders, ten ppd - $10. Ron, KSYNKR, MM, (505)
3T Sede.

FOR SALE: Collirs meathall Laped pmn - $595 «
755 & H Ceorge Pugpley, WalZ, 12 Via
mmrru_lrmu.cﬁm

FOR SALE: Mhimmt-.ltﬂ 160
titles, call or write for st Paul Washa, WOTOK,
4906 Threw Poants Bhed., Mound, MM 55364 1245,
(R1Z) 472- 3360

FOR SALETRADE: SX25 §200, SHIE S 1000 Bisth
restored, working. WANTED: Heath VEL Bob,
AZ(607) B16-0ead), 54154 14@mamatl com

FOR SALE: Excophional Hallicratiers S18-8 - $75;
Collins 75AT w/ Universal product defector, 2
hiters & a fresdh WIHM oweerhal,

Sl W), Dirake ROC worth Sherweond 6 /600 Tt IF, H
Ist IF S58H, NB, 25 5 15 and AM filters.
TAXC MSAAC 4 snd MM, packageanly - S50,
ARRL huncibassks 1905, 1986, 190% huardbsnnd
$50 vach, solthound 1946, 19481950, 1952,
PS53, 1956, 1957, 1905 . S5 each, 1968, 197, 1977 -
15 cach; Colline KWS-1 ant relay, new - §75;
National NCIKS w/ spkr - $175% Wen, NV, (702)
MT-156

FOR SALE: Colling embroidened gy baseball
o, winged or meatball - $15 ea or both for §27.
Catsicde LIS enguire, Mail ek o Ridinger's
Enterprise, ME7 Rayberry v, Chine Hills, CA
FIN-2817.

FOR SALE: Compactron sdaplers - sl of 2
aclapiers, whach allow 9 pan & 12 pan compaction
saverp tubes o be bested on TV-7 type bubse besders.
This lets popular tubes sach as &fBe. afFs, afFs,
SIME, b5, bfLie, 6126, D6, 6K Mo, thNe, 6l B,
&L 6L, 6l Kis, 6 X6, AAEES, 606, 1216, 200 F6,
2156, 2356, MIEs, 2T1LFs. WD, 40K D, #9950,
THAH be testedd on TV-7 testers which deo ol have
commpastron sockets. Tobe test setup & test data
are supplivd for the TV-7 tester series only. This
includes switeh setbings & bias values as well as
e & s new estvalies. 2adapters as well
s tube fest info & pin-oul conversion data are
supplied. Please send - $25, Daniel Nelson, 125 E

Dhserrt L r"l'h.thllu. AI RS040, (602 q'll'!--‘.?\IZ'I

HOR SALE: ‘\t'“‘!-ll Ihll'u:n\'lri S, SARANC s
unchecked w /manual - $85, shp'd USA, Jobrson
Vahant - $325; Ranger - $250 TX1 Apache, mint
SI75, TXIO0 Marauder, oant - S200: HTI2 HTI2A -
$145; HT1S - $12%, Harvey-Wells TRSSOD - $1735;
Do pelays - SH-E05 Moch more, many ARRL
Handbooks. LSASE for st WATIHN, POB 42,
Aunmville, OR 97525 (S00) 7491149, eves

FOR SALE: Colling repair. | specialize i S lme
exquipmient. Keasonable, & work guarantesd. Steve,
MHIE, Bos 1106, Goleta, CA 931 1o, (B05) 967 7466




E-Mal wigiegen net
Huome Page: hip: feigen net'w g

“vownh bimaders with provectie conver

e MUY msanials am el

Casllms, Dviake, Giliobse, Nallis visfrers, Hommcrlumad, Heathlit, Jobmon Nomsonal, Swan, ot ek

W7FG Vintage Manuals
3300 Wayside Drive
Bartlesville, OK 74006
(500)-807-6146

* 7 davs a werk
Maai popular military manuals in siock, ART-13, T-168, R-190, ARC-5, etc.

p ]
1) 333-3754

* SASE for our fatest catalog

“rmannt Miessly assdins pm stom ™

WANTED: Diead oo iy, Joduras Vikang, [os 11
for restowration propey L CollinColler, NATUA GA
i) R 127

WANTETE Heath Lunchbun voliimecontrol knob,
1999 & 1955 ARRL handissis John Zitrelterper,
WHSIE, 1563 El Cerrito Dy, Thousand Ouks CA
162 (RIG) T9-15M

WANTEIE: April 193 U0 magarine. James T
chilestett, WANVED, PO, Cedlarfosaen, CA W00 25
(T0) TR Vel

WANTEI Jobwe Sl b 605, mrnest work perest
Robert, 1HTF Sevond Ave, Apt 68, Rodwood
City, CA 4060 (415) W7 Liskd

WANTED: Henry, mand K- -Ulira. Takasha
Mloadoamara, [RTTHD 207 Msdongsshs Sharoeshe,
Slryagn W99 00 fapan. FANX «81-224-2%- 1424

WANTED:- S8 stal bardpass fler 915 b (BCU5)
Mk, ACSE, FUB UL, Rarthesville, OK 7305, (915)
AN

WANTED: Motorika/ LS Army Stgnal Corp radio
st AN/TRC-220r AN/ TRC- 25 umirs T-417/GK.
TAI6/GR. Tim, NIFC, PA_ (717) 3234055

WANTED: TMVMO sty mwsdhe seloctor SEE-2; ThWC
M-S VDY, TRC CIR92 rowr. Ball Marvin,
KAZVIV, 2 Versor B, Patterson, NY 12503 (%14)
IT-NHIS

The Radiﬂ Find elo

11803 Priscilla, Plymouth, M1 48170
TEL/FAX 313-451-1890
e-mail: thurtelljh@aol.com

Augusl Specials:

Rare K725 (K000 A SR80 hybrid) o beautifol pemanufoctone by Miltronis; John B Leary 836
cunstomibeed SPG0- X206 Heath Chippewa KL T 2ZKW Binear amp w /KRS 1 PS; early 1995 National
HRCY in rack w /6 onils, 1%/ spkr; Johnson Desk Kilowatt, Colling-Rockwell KWh-2A (RE, SN
349,5600) w /S 16F-2 (RE ), Waters rejection; ST2B-5 (WE) 31284 (REE CP-L Collins T5A -4 # 4977, three
filters, WIHM overhaul; rare Atwater-Kent Model 24 in beautibul ovgginal wooslen case; 05-1 (RE);
THAI w 41 apinneer knob, 1 kher and 800 he mechanical fillers; e B-725, Miltronix as mew e
b tures: Collins K- 790 & EAC R-700-A, B-1051-8, Drake 2A w /calibseator; ST o)X HO HO-
A fas i SR D0 (lovw onatpat ), Johmson Thunderbaolt, Jobnson Banger, johasen Challenger, Heath
VEI VI, Globe Chief 0 Deluve; Heath HW-160 Lafayette HA-225 FIW- 100 w /SB-ni0/ HI- 204,
extras; Harvey Wells Handmaster Z-Match tumer: BU -8 w ) AC ARC S $0-mweter m, oonvestod for
AC; ARC-S for 16, BU-22T, BC-610 coils ard tuners, TO beyer o/ Vibwo-paddie:. SBE- M, Ceniral
Electronics MAM- 2 BC 271 National sphor for HROCS) 60 Hammartand HO- |80 sphor

WANTED: Cillins KWS1, KWM-1, 30813 Will corader any Colline grar

Unk== otherwie mnobed, squipment 5 i good working condition. Plesse sl SASE for st oof
aafubrtmwal eopunpinent Woe abuo specialuee i fincing gear tor oor customers. Lt i knosy wehl youa'ne
hobinng fowr anad maybee we can help

new Radio Finder website: hittp//www.radiofinder.com
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DOVETRON PD-1 PRODUCT DETECTOR
The Dovelron PD-1 product detector is a small solid-state (dual
JFET) device that plugs directly into the NBFM adaptor socket located
on top of the chassis of the National HRO-50, HRO-50-1, HRO-60, NC-
183 and NC-183D. It also plugs directly into the E-2 NBFM adaptor
socket of the Collins 75A-2, 75A-2A and 75A-3 HF amateur receivers.

Selecting CW with the front panel Mode switch enables the PD-1 with
fast AVC. Selecting FM enables the PD-1 with slow AVC. The AM

position provides the original AM detection. Specs upon request.

DOVETRON

P.0. Box 6160 l
Nogales, AZ 856286160

TEL: 520-281-1681
FAX: 520-281-1684

FOR SALE: “Betronduscteon b Ky Colloctang”™, 4
pagr sobtoveet illustrated gusde - $11 %5 prdLSA
Seart swvw an1 Hhas Dana srwatiryg, by Artatas Bossls,
Bon S8-E. Maynand, MA 01754

Vintage s The Bado Fasdey Jowed Tharteedl, | 1SI03
Priscilla, Mhymouth, M1 ERITO Tel /Fas (3173 4854
1590

FOR SALE: Esate swabe Radio Vison English
Commander, mioe - $22%; Caalasy V Mack 11 - $275
Swean TS0 w [ pe LD 225, Jolusson Viking /Valiant
<4250, Heath monitor soopse | B 100 - 545, Mational
MC-155 1o THY fype splos, Large - 500 mediom
S0 Eico 30 5 sigg gen - S50, Bchophon commercial,
BC-18, ribee = 575 eung BOC - Y works terrific, exc - $1590;
Mativmal T e ot w /FRET po e Bed Dhamaond
pkr w1 nels contls - S0 Matonal ALSSAGE
rack for 17 coils - §75; Radio Shack 3020 scanner,
e - 5125, Fleath SI- 102 w / psphr, manual exs
§166; SH-100 an abweve - §115,; Prevision appartus
wy e, B S5, huge lob ol smit’yg tubes &
ceramic sos ety MUCEH s, Bbik padar tubses, 6336
NIB, Tayhor, HK, otc, many 21 1's - B0 Al UTS
Ask about rane tubses, many other ems. Send 2
stamp SASE. Bubwert Eraemmark, WIEC, POWE 16407
Duanbmary, MA U2 ER) i) 7T) 90 S0

[

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

Tube manufacturing eguipment and assorted tube bases for sale

TUBES BOUGHT & SOLD
Industrial - Power - Receiving - Special Purpose - CRT's
Vast Inventory
Contact Donna, Sakes Manager, United Electronics Co. (est. 1920)

FOR SALE-Compu tron sdapters, sef of 2 asdapbers
whach albw @ pun & 12 pan compusiron sweep
tuhe B b fested om TV-T typee fubes lesders. This
Rets prprunkar buabmes sy s w]fn, fFin, 6llh, dfhs,
S, Ui, 6] 2, 6B D, Gk MG, sk NG, BLBS, 6LFS,
66, 61 Ris, 61 X6, 6MES, 606, | 2156, 200, 2116,
TS, 24 B, 270U, KD, 40K, B, THGS be
tested on TV-T testers which do nol have
commpraachron s ks Fuabsee fussll satung & bt st ane
supplicd for the TV-F lester senes only. This
mchudes switch settings & Pas valoes as well as
minisunm & as new’ best values, (2) adapters as
sl s tube Besit imbormmation & pan-oul comersion
|.l.'|f.|.|.||'|!‘.|_|ll'i|||‘qt Pl s %25 00 ] Raniel Melson,
125 B Daesert L, Phuowenas, &S RSO, (602 243-
TAZD v, st irechomm

FOR SALE: S0KFe Caollins filters lor the lilter
inwdibications deseribed o thie March amd Jone 96
issies o ER They are 35 KHe wide, centered at
S5 KM < 550 each plus &3 for priority mall. Ron
Hankins KEAMK, 555 Seminode Woods Blvd.,
Geneva FL 2732, (407) 3499150 E-mail
Rt CTUTT e |

FOR SALE: Fioo best gear; National NC-98, spkr,
e - ST ML S58A 875 Stancor ST-N0A, fair - $25.
Sanady WETWW_ SR M 2 1R w Sy welijuneooc om.




Far KWM-2, SfLine, W05-1, 3001

HI-RES COMMUNICATIONS, INC.
K132 Wondvies, Clarksion, MI 45448
(R0} V91 -bisld

NEW HQ-129X FRONT PANFLS
Photo Available
Ron Hankins
553 Seminole Woods Blvd,
Geneva, FL 32732 407-3499150
ThE421 @usa net

WANTED: Heathkit, Fico, Fisher, Dynaco or
smular tube audio amplifier in any conds. Mike
Mo ben, WESUEE, POB 1941, Herrdom, VA 2800
700) Tie-1363

WANTED: Military electromics. RDF, radar,
Tt b, ek bleratune ot Wt
have you got? William Van Lennep, OB 211,
hppm-l[. MA G461 |'iml“m1|

WLNTED gy, Iuh-—tnvr CB radio operating /
v manuals, also tube- type CB radios. Walter
Ryan, 7114 Geyser Ave., Reseda, CA 91315, (H1K)
48705

WANTED: Colling KW-1,
WADAKL, NE, (402) 46 -86H2
WANTED: Jushmsimn ‘hihﬂl‘i‘. Adventurer,
Navigator, good commetic conds. Doug Knaoll,
KAMOA, 1400 4th Covle NF, Waseca, MN SRl
(ST} BY5-8R21

WANTED: Matching sphr for NC-1530), manual
o Gl Scvmal Dicune. Clark. Thosmpeon, KTR0Y
{0y 25073, conthwsmg | @t stall wes e
WANTED: Manual o schematic Realstc, DX 1)
all burad mcvr; aual IF {0 #0C26000- 1 HOIT0. Meorm,
WICIX, POB 402, West Bridgrewater, MA (23579
{S08) S04

WANTED: Manual for Navy REH rovr made by
Mational] TBW &TCE smic's. Steve Finelli,
MNONMNC, 37 Stomecrolt Ui, Paston, PA 18045 (610)
2528211

WANTED: Meters for CGRU - D06 KT-524, AM- 1149
and MID-SZ2A)WASEZT Ed. White, !'I.'HNn'nuur
Road, Bear, DE 197011121 (302} 3221212
ewhatesidiedory dioe edu

WANTED: Hallicrafters HT-328 wmitr. 48004
tubes. Alsn Cray, WIBV, (215) 79500403 Fax 795
LY

WANTED: Heath Gear, unassembled kits, catalogs
and manuaks. Hill Robbira, 519 Chiclades Dinve,
Kalamazoo, MI 49002, (Ble) IT5-7978
bl bbb (0] et - link. et

. M0S-1, KWS-1

[ WANTED: Estates Buy-Sell |
Specializing in:
Collins, Hammarlund
E.F. Johnson, Hallicrafters

Electronic Switch Company, Inc.
8491 Hospital Dr_, Suite 328
Douglasville, GA 30134
Phone (770) 920-1024,

FAX (770) 920-0700
E-Mail k4mezw@akorn.net

WANTED
Vintage AM cquipment for peruosal wse
Mast be collector quality or mimt Prefer
Collins. will consder others Bob Tapper,

(300) TH0-2272 FAX (307) 777 649

I NOIMH, Bas 61518, Dewwer, (7)) BO206,

WANTED: Wath e Jodwesm o U ommmunscations
Electronics Ine. info, catalogs, manuals or
equipment.  Terry OYLaughlin, WENCGVE, 180
Box 3461, Madison, WL S27M-0461, 60K-244-3125

WANTEL: Joshunsaon R..mg;'r, Johnsn Dunk KW
Willing 0 pay top § for pristine conds. L,
WOVTC, I (847) 4394700 (). 7261t} (1)

WANTED: Kewand e for P ational SW -4, huas 4
tubes buitl anly one set of codls. Robwert Fnemark,
WIEC, POR 1607, Duxbury, MA 02711, (617934
ELE

WANTED: Clobw King S0, A, B or ( wndrs, sy
aorn . neasssnably prwond. Terey Collres, KBRALTP,
I8 N Tomahawk Ave, Tomahowh, W1 SH8T
715 HT07 4, A543 eves

WANTEL: L .|Im|-'t foor Heath HW- 1ivh awr pmlurf
Laorge R.:m'nuﬂ KIANX, MA, :—II W 527-AMM

WANTED: l-tl‘l‘,r or unusual “h‘“l iph lu-v-,
suriders, reglsters, elc carly wavenmatirs, Larry
Mutting, K&KSW, 4025 Slate L1, Santa Rosa, CA
G545 hrrll.lrmumu et

W.ﬁl"ﬂ'm“‘ﬁ'lM.lrnwfhu.hdhndu“imp-hwur
of wandings bor mosdulation trans UTC LSS45M0
KASSHB, (H05) K24-2155

wmmnl S et rwrhr\mhﬂwlllafﬂ'ﬁ
reald e (escl horrdesd st} Tosn, (V18] 999 340,
NSl v

WAHTED;IhmhuH HO- 129% arud Iﬁ*.ﬂlii
DX S50 V-1 Mt be roce, rebmnlding my norvioe
station ACTY, lllunb;"im amp-rh-nmu cum

WAN'I'EE} 'wr nl-ml' for Halhorafters HTI2 /37
Frank, WIHAY], (954) 472-9474




FOR SALE: Tubes, reew, 1 or WKL, #0F% + aff SALE
are-mail for list. Jam Dillon, WIELTUMO, 200 Seward
Juneau AK ORI (7T) SHE-II2N
bead g adwpstialasha el

FOR SALE: Ulira-Mod & Tavlor Super-Mod
dircuits. allows up o 1500 walts positive praks.
ek civuil wetroctun - 52 ca. WEBSEEM, 410
Ratmnbwsod Div . Florenoe, AL 5630

FOR SALE: Kadwo tubwes; repuair arad restoration of
all vintage amateur and commeraal radue, 25
years experience. Herbert Stark, 321 N Thompeaon
G, Heemet, CA 925473, (906) 058444

FORSALE: 7544 MHz drim decals, b whald and
new, bl color, install instructions - $8.50 Pyl
WIHM, Bid3, Box 712, Harpers Ferry, WY Fio Fau)

FOR SALE: Sev July ER ad, most items shill
availabhe Twoo first-clss stamps & masding Label
o KTFF [en K0 Maikonder Parts Equopment
Last {cvmvbamnes recenit saddits e ) Dierek, KZ7FF, 5191
Famvwonnd Dy, Fanr Oladkes, U A 95628 (916) 965-0M

FOR SALE Hammurland SP-400 )06, 2availsble,
U andy, no shpy,. Wictor, KESVHL CA, (fr5) 581
o

FOR SALE H /P 4100 owners. NIB pamel owters

$30: 24N diondes - $7.540; € hicage CT5-1 ingril
wlme's - B SO, etx. shimneys - $4.50; KWM
2 methers - Sk WL 1 shmes - $9H) Lavaeed] Thowmas,
AAGZLY, OB 15026, Fresna, UA 9702, (204) 227
([0 2]

FOR SALE: Collins 75A4 550 Y - SN,
N1 consobe - $495 KWM-2A cabinet L1
Sational NCIDD - $95 NC-20 - 5295 Vahant
cabinet - $65. Scodt RBOZ - $225; Hieath 128
L it ek - S0 RF ome illatowr, Wo-5250 45,
Vertorsope KO-107 - #4405, whew e swentch [T
- %5 Michael Behar, WMIO, 17 Cerlach !

Larchmort, MY 158 (914) K- T8

FOR SALE: Heath DX-20 - §55 VC-1 voltage
calibrator - BOY, PM-1 & 1702 PSM - BO; HM-102
e e SWH mcter £35: HID-1426 PSM - S30: HEK
108 - Sk wnbuailt QDWW ultrasonic alam - BOY
SHA- W04 2 miester corverter - S35 or BOY, HW- 100
w/rw facee plate - $150; Hammarlund HQ-TAD
$150; Divake H-40, T-4X, MS4, AL - H300, may
\F“t Al w/manual or copy All & shpg Larry,
NACY, 170 Heritage L, Salibury, NC 28147, (714)
AL 1HA]

ﬁ'ﬁ SALE-( .;}.-_c.i-nu.l.. asl wrlr, set up for [H0M
1000 S P00 - S0, Viking 1] & 122 VLY 0]
Shewe, KASULF, L. £217) 243- W20

FOR SALETRADE: Nmi'g/ v’y tubes, new &
. LSASE (S2¢) for lnt. Many thousands achidbed
Ltedy. | collect obd & unigue tubes of any type
WANTELD: Tavior & Hentz-Kautman types &
large tubes from the old Eimac line; 152T through
HONTT for dlisplay. Jishn H. Walker Jr, 16112 W
125t Si, (Mathe, K5 66062 (91 3) TE2-6455

R-390A Repair &Restoration

Chuck Rippel, WA4HHG |

2341 Herring Ditch Road
Chesapeake, VA 23323 (804) 485-9660

c-mail: crippel @ exisnet

FOR SALETRADE: Heath HVW-1N sovr HI'A
pwr sply & orig. manual - $150 or irade for Drake
F-4%E xmitr & pwr sply. Dan, KO4GRA, GA, {912)
A52- W15 eves, BST

FOR SALE: RWOA carrter master deifl problems?
Ay, protect your echandcal filkers. Easy loinstall
parts kit and complete instructions $29
WANTED: TMIC CV-157 S5B adaplor. € huck
Rippel. WASHHG, 2341 Herering Ditch Rd.,
Chesapeake, VA 21323 [BD4) 485966,
crppeiEen. et

miﬁu Codline pepaar. 1 k:;-“uh.rr wn 5-line
eqriprnl. Resawualde, & wirk guatantend Sieve,
BiaHE Bon 1136, Gadleta, CA 931 16 (805) 967 Tl

FOR SALE: Numerous old ham roves & ol
compwrerits - SASE Kobert Enemark, WIEC, POB
1617, Duasdbsury, MA 02331

FOR SALEMRADE: Meiwoer signal shilter EX
125 Millen NUS 9801 TX, Millen "KISR]L amp
WANTED: RGOS pove, Millen 9071 variamm VPO,
Starwcor 1, Thanks! Tom Smith, NSAMA, 104
Elmington Dr., Cypress, TX 774292062 (7173) 376
W b, 5T M w

FOR SALE: Musl stmr from BC-610, shoukd be
oot for 3000 watts - S5+ shpg Tom Berry,
KSZVE. 1617 W. Hyghland, (hecago, 1L siebl
31 2- 62-50D

TRADE: TNOTA, EM9A & AN 9900 for AN 1M &
aM s Clyde, NTIOK, (5200 323-1120,
v borr®iluane coum

FOR SALE: Heath HW-101 w / pwr supply, grest
commetics, works fine - $100 + UPS Bermae,
WAGHIDY, W0 James Way, Armoye Grande, CA
SN, (BO5) 4816558

WACO 5NWX FILTERS

Eliminmes RF Interfercnce
In Telephones - Just Plug In
151205, VS22 00, VEL00

“IF THESE DONT WORK,
THEN NONE WILL"®

(8B17) T99-5931 or winwxlFa



ELECTRIC RADIO STORE

| BACK ISSUES

All back isswes are avarfable at 534 per year or 5325 for individual copies. Buy the eatire
first 7 years (#1- 84) for $175, for a limited time. This poice includes delivery inthe US.
Foreign orders please inguire

COMPENDIUMS

Collins 75A-4 Modification Compendium- all the factory modification bulleting from
Collins Radio Co., all the articles printed m CQ, Ham Radio, QST and ER, 85 pages-
$20 plus 83 S&H

Service Modification Compendium for the S-Line, KWM-1/272A series - 260 pages -
$45 plus S4 S&H

Service Modification Compendium for the KWS-1, 32V and T5A series - 42 pages -
$15 plus $1 S&H

HATS

Finest guality, LLS, made, tan in color, embroidersd ER logo <315 delivered.

T-SHIRTS

The fromt displays the logo from the cover of ER (the mbe outline, Fleciric Radio, and
‘celebrting o bygone era’), The back has "Real Rodios Glow in the Dark™ (used with the
permisson of Classie Radio), The T-shins are U5, made by Hanes and come in 8-M-1L-X1. and
XXL(%1 extra). The color is just a linle hghter than the cover of ER - 515 delivered.
BOOKS

Vintage Anthology - Book | by Dave Ishmael, WABVVL......... 51495

The Firat Fafty Years: A History of the Collins Radio Company and the Collins
Dywisions of Rockwell International ... $49.95

Fung Up Nice Od Radon by Ed Romney 21995

Commumcatuons Recervers, The Vacuum Tobe Fra: 19321981

by Raymond S. Moore___%ed Edition . $19.95

Don C. Wallace, WEAM, Amatewr Radio's Psoneer by lan D. Perkins. 32595
Oscilloncopes, Sclecting and Restonng a Classac by Stan Goiffiths £19.95
McElroy, workd's champeon radso telegrapher by Tom French . $19.95

The Pocket Gande to Collins Amateor Radwo Equipment 1946 1o | 980

by Jay H. Miller, KKSIM.__ ... 81995

Heathlat A Guide 1o the Amateur Radw Products by Chock Penson, WATZZE . 32495
Radios By Hallicrafters by Chuck Dachis———-————-%29.95

Transmitiers, Exciters & Power Amplifiers by Riymond 5. Moore--—-----$21 45

Please add 3 S&H for one book and $1 for cach additional book.

ER Parts Unit Directory

I you need a part for @ vintage restoration send §2 and an LSASE (32 postage) for a list of
parts units, If you have & paris unit, consider putting it on the list. Your dead unit can help
bring others o life!

ER, 14643 County Road G, Cortez, CO 81321-9575
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'TUBES * PARTS « SUPPLIES

YOUR COMPLETE SOURCE FOR...

TUBES: PARTS:

[ L LT FlasSil % B R Dol

el il lyyes w sEmh e eieg el sk Dl i, dBoadeeL SpeaSer WPy
e i (e ren arsl kg el aueh
TRAMSF OFSE Fi%

g e e el et It T CAPACITORS:

el wed e W Peken B g el cmuieegie wsl ek agems
e Ll ey ¥ ] T e ——

e Tl e s el e
ey e B i F et

LITERATURE
DES TRIBL TORS b et e W o e e ared i
MTHOREED toR i el TESen b reculs e
HARRATMND » .

MANBACTIRING.. 00T v e

ddddd

TR [
b g A ———
Svetlana

““CALL OR FAX FOR OUR NEW 40 PAGE CATALOG!

ANTIGUE ELECTRONIC SUPPLY

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

I
|r‘

Subscription Information

Rates within the U.S,

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

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

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone
ER

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