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For some time I've been trying to drum up AM activity on 20 meters. Since
Les, K6HOI - the founder and mainstay of the 20-meter AM net - became a silent
key, 20 meter activity has fallen off drastically. Andy, WA4KCY, sent me the
following e-mail recently. | hope it provides encouragement to all AMers to
get on 20, NeCSW

Subject: Contacts on 20 meter AM

Date: 03 Jun 9% 21:37:18 EDT

From: Andy Howard WASKCY <102452 3628CompuServe COM>
To: Electric Radio NelUSW + cer@frontwer nel>

Hi Barry:

Made a couple of solid AM contacts on 20 meters this afternoon about 530
EDT. Called CQ on 14.286 and a fellow in Kansas ( Jim, KIXYSY) came back to
me on a Yaesu that sounded very good. When the QSO ended with him a stahion
called me from Dallas (John, W5ETK) that was running an Elmac AF-67. He had
a remarkable signal considering the power {about 30 walts)

1 think that if we can set up an earlier ime for everyone to look for 20 meter
activity it will become active again. Both of these stations knew that 14286 was
the AM calling frequency although netther was an AM-er.

The first station had never worked AM and the second had not been on AM
in two years. It was good to be back on 20 meters. Now if we can get VE4BX on
with us it will be somewhal like old times.

Repards,
Andy, WALKCY, AMI #9
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by President, Dale Gagnon, KW1l

Dayton Hamvention

My brother Dean. KK1K and | rolled
in to a rainy Dayton on Thursday
evening, May 16, after spending sev-
eral hours at Fair Radio Sales in Lima,
Ohio. We didn’t even bother checking
out our flea market spot at Hara Arena
in the inclement weather. Don, KAKYV
arrived at our motel room late Thurs-
day evening

To our great surprise, Friday turned
into a beautiful day and the good
weather continued for the rest of the
weekend.

AM pear was plentiful and high
priced. Many pieces of Collins gear were
for sale in the flea market. Prices may
be higher at Dayton doe to the number
of international visitors from countries
where American-made vintage equip-
ment is rare and the exchange rate for
the dollar has been favorable.

As is customary for us, we made a
few acquisitions that needed attention
back in the motel room in the evening
If we had known that our troubleshoot -
ing was going to tum out badly we
would have never asked for a nonsmaok-
ing room. Our room’s maid probably
wonders what we were smoking, hav
ing not smelled the sweet combination
of rosin core solder, fried resistors and
oulgassing capacitors before!

The Saturday AM Forum was in jeop-
ardy just a week or so earlier. One of
our presenters could notattend because
of an illness in the family, Tin Smith,
WATHLR, graciously agreed to Fill in,

The Forum was packed again with
over 100 attending, A fairly good num-
ber of attendees had gathered in the
meeting room 20 or so minutes before
the Forum began. John, WeBM, visiting
all the way from Berkeley, California,

brought transparencies of his Collins
broadcast transmitter and operating
position and these were sequenced on
the overhead prijector while video from
the 1994 and 1995 Gaithersburg
hamfiests played on monitors to the nght
and to the left of the center screen. Al
12:15 PM | welcomed the audience and
began with a quick update of AM Inter-
national

Next, Tim presented shides and story
on the installation of a SUKW AM short-
wave station at WICR. This was very
enjoyable becavse most of us had never
seen radio components that Large be-
fore. Tim explained the factory equip-
ment modifications and the transmitter
mstallation issues in the same manner
that he would describe Ranger mods,
even though the weight and power com-
parisons were separated by three or-
ders of magnitude! Tim also had some
pictures of his modification of Tom,
WH2IS's, Colling broadcast transmitter
that was installed at Tom's Buffalo QTH
in the last year.

MNext on the program, Verne Jackson,
WADIRCE, gave us the latest on his 160
Meter Gateway Net and Bulletin Ser-
vice. The slides of his operating posi-
tions, his equipment, his antenna and
his volunteer stafl make WAORCRE look
more like a professional operation than
amateur. Verne is committed o using
AM on these bulletins. He invited AM
operators within his substantial “center
of the country” coverage area to submit
information on AM happenings for
broadcast on the bulletin service and to
check into the 1860 kHz Gateway Net.

| presented slides covering the acqui-
sitton and restoration of my Collins
TDO. | also had taken pictures on a
recent trip to the Baltimore area and
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nication Conference (WRC-
99}, The Future of the Ama-
teur Service Committee
{FASC) of the International
Amateur Radio Union
{IARL) has released a 20
page discussion paper this
last Apnl {available on the
World Wide Web hitp://
www arrl org //iara/ ). Inter-
ested parties are invited to
read the document and o
send comments by the end
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showed a great photo of Dennas,
WAIYXN and his SET-14 and Norm,
MNIRZU and his radio active Hum Vi
(sp?)

The meeting ended with directions to
the pizza party Liter that evening. About
30 showed up for several hours of visit
ing and picture swapping

Unfortunately, Saturday was also the
Armed Forces Day operating event. |
was on the air for a brief period from
the rear of my van with a URC-35 and
actually talked to several stabions of
military significance, the most notable
being a submarine in Baltimore harbor

Sunday was another great day and
we departed the Hea market midday for
the return trip to New England. We
kept in 75 meter phone contact with my
son Philip, NTHHG, in New Hampshire
and with Denmis, WAJY XN/ mobile, on
his trip back to Baltimore. Dennis signed
off at mudmight having just arrived. We
reached Vermont at 5 AM Monday and
New Hampshire at 730 AM in ime o
see the kids olf 1o school and get ready
for work!

The Hamvention weekend was ter-
rific fun. Start thinking about 1997
WRC-99

Tony Stalls, K4KYO has forwarded
AMI Headquarters a number of docu-
ments covering preparations for the

of June

One of the issues for
which opimon 1s being
sought 15 on the retention of testing for
Morse codde ability Tor certain amalear
licenses as a treaty obligation.

We should all be familiar with the
logic contained in Don Chester,
KAKYV's August 1994 AM I'ress Ex-
change article. Brielly stated, a no-code
HF license would likely produce an
unprecedented influx of amateurs into
the HF bands. Even in the absence ol
conflict with AM operators it would
only be a matter of time before AM
bandwidth became an issue. As Don
stated, "It does not take a genius to
figure out that “bandwidth” and "spec-
trum space” will onee again become
popular buzzwords as the HF bands
Become further conpested,

Tony has been tollowing the WRC-99
preparations and is especially encour-
aging amateur radio organizations o
respond to the FASC committes. AMI,
representing a membership of over %)
amateurs, will be sending in comments
this month. ER

To join AMI send $2 to:
AMI

Box 1500
Merrimack, NH 03054




The Collins R-389/URR Receiver

Low Frequency Specialist

Part 2: Electrical Design

by Ray Osterwald, NODMS
PO Box 582
Pine, CO 80470

Anyone who has seen or worked onan
R-389 knows that it is a very complicated
picce of equipment. While similar in lay-
out and appearance to the R-390, it is
quite different eclectncally. Although the
R-189 1= a superheterod yne samalar in de-
sign to the 51 receiver, it can’t really be
said that it is conventional. The mixing
stage is unque, and the story of its front-
end design will be the focus of this part of
the article.

Briefly, the electrical layout uses two
RF amplifier stages, a double-conversion
IF with a fixed crystal oscillator and a
variable FTCY and a final IF ab 455 ke, A
frequency-locked Toop s used to cancel
drift, and the use of balanced mixers in
the loop reduces nose and spunous re
sponse to levels that had not previously
been possible. The IF, audio, and power
supply subchassis are interchangeable
with -390 modules. There are & IF am-
plifier stages. The PTO can be tuned
manually, or witha motor drive. This isa
real help as the 7O0H-1 PTO s 50 tums!
Thereare two tuning ranges selectableon
the front panel, but actual bandswitching,
15 handled by a switching motor.

The core of the R-3%'s pertormance,
and the reason it was so difficult to de-
sign, is the mixing scheme. The mixers
used are actually the fifth design, and the
story of the steps involved in getting to
the final version is fascinating reading for
anyone interested in high-pertormance
receiver history.

Before any senous [requency scheme
planning could start, the Collins engi-
neers had to determine the spurious re-

sponse of vanous tubes when used as
mixers. This turmed out to be quite ime
consuming. They evaluated every avail-
able tube at all possible operating levels
and compared all of the results, The best
compromise formula turmed out to be a
remote-cutoff triode with balance in the
plate outpult circuit to reject the local os-
cillator frequency. This produced a low
mixer noise figure and reasonably good
spurious repection. Forthe R-389, 2 12AT7
first miner was chosen. The R-39%0 got a
64 which gave a6l dB repection to a fifth
order

Even though the tubes they would use
had been determined by expenment, ar-
riving at a final working schematic was a
very ditficult process involving many
months of work, The design was dictated
by the specilications, of course, and these
strict requirements caused Collins engi-
neers to push the state of the art in mixer
design

The Collins engineerning report states:
“Before any actual numbers for the signal
ranges and mpection frequencies could be
decided upon, several design points had
to be carcfully conssderad. The most im-
portant of these were (1) spunous sig-
nals, (2} arcuit complicabons, and (3}
mechanical problems.” The Signal Corps
speciiication called out a maximum spu-
riows level of 80 dB, so that is what they
originally designed for, The Corps didn't
put limits on mechanical complexity, but
Collins knew that reliability and ease of
maintenance would be very important to
the Army_So, realizing that the mechani-
cal linkages necessary to switch and tune
a system that would meet the 80 dB Tt
would rapidly get out of hand, mechani-
cal simplification was given top priority
mallaspects of the planning process. You
wouldn't know it to look at the finished
receiver, though!



During the early stages of planning,
frequency schemes were devised that
would allow nospurious response below
the 7th order. This is what the Signal
Corps wanted, but when the mechanical
systems didn’t fit within their space limi-
tations, the limit was dropped o 5th or-
der. As anyone who has built high-per-
formance receivers can lestify, Sth order
spurious response from tube circuitry 1s
still very tough to achweve

The decision to allow a Sth onder spu-
rous limit meant that the Signal Corps
also had to give up the 80 B 1otal spon-
ousspeaficabon. Engineenng caloulated
that a &0 dB limit could be reached, and
after some negotiation the Signal Corps
agreed, and that became the design goal.
At the time of the agroement, the engi-
neers al Collins came to realize that there
was nostandand method to measure spu-
rious response. Accurale spectrum ana-
lyzers and compuler modeling tools
which are taken lor granted m 199 had
vet to be invented in 1950, They did have
good signal generators and very accurate
RF and audio voltmeters, soa procedure
wars agreed upon which used standand
sigrmal levels to measure an audio output
response ratio. This method wasaccepted
by the Signal Corps.

Originally, Collins considered only two
types of spurious response in their de-
sign. The fiest response was the case of an
IF frequency which was hagher than the
signal frequency, and the design would
be such that signal harmonics got di-
rectly into the IF. The second spurious
gremlin was when the signal, or its har-
monics, beat with the injection osalla-
tors, or their harmonics, and directly pro-
duced the IF fregquency. A maxing scheme
wats cooked up on paper which beld both
of these possibilities to Sth order or be-
low , amd a breadboard version was buill.

Why was the R-359 first IF selected to
be 10 Mc and not some other frequency?
The most obvious SPUrious response ev-
eryone learns about in radio theory class
is when signal harmonics ocour directly

5

at the IE fregpuency. These must be greatly
attenuated if you don't want to detect
them. Past receiver work at Collins had
shown that this response should not be
lower than 6th or 7th order, which neatly
coincided with the design goals. Simple
arithmetic shows that if the highest sig-
nal frequency was 1500 ke, 7 X 1500 comes
out at 10,50 ke. So, by using a 10 Mc IF,
the lowest onder harmone would ocour
at 1428 6 ke

Now that the 151 IF was selected, they
were able to sebect the LOY inpection fre-
quencies. This again is by anthmetic, the
first LOY being 8.5 o 9955 M, and the
second was LS55 o produce the final
455 ke IF. The uses of 455 ke at the second
IF was called out i the Signal Corps
specification

Everyone looked good until one of the
team meembers, probably Newmare, found
a thard and more serious type of spurious
response which meant a total physical
redesign of the mixers. This third type
wasaninternally generated signal caused
by the beating and mixing action of the
vanous oscillators in the receiver. Mo
external inpul was required to produce
them. Cnce again, there was nostandard
tor measurement ol inlernal spurious lev-
els. The procedure they designed com-
pared the internal spurions level to an
viquivalent external signal and expressed
the pesull in microvolts, The Collins de-
stgners wantisd nointernally generated
spur to be greater than one microvolt, but
found it extremely difficult to meet their
own goal, Consider for a moment how
tough this must have been, The R-389
tunes through its own IF frequency?!

U may wonder why the R-389 uses
two RF amplificrs, when one should be
enough to meet any possible signal-to-
nowse requirements al VILF, especally
when using low -noase triode mivers. The
reason is, again, the tough 60 dB spunoas
level requirement. The mixer research
performed varlier found it necessary o
limit the maxemum KF voltage at the first
miver grid so that the tube would not be

continued nest page
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front panel "frequency
change" knob.
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Finally, all the details
were worked out from a
numerical standpoint.
Now, they had to get
some working circuits
with performance which
would meet the num-
bers. Although the spu-
rious levels could now
‘be meton paper, the use
of oscillator frequencies

Figure 2

driven into distortion on strong signals.
So, two AGC-controlled RF stages were
used to do the required voltage limiting,.

Nothing occurs without affecting some-
thing else. The decision to use two RF
amplifiers meant the front end became
more complicated. Since wide RF pass-
bands were required in the Signal Corps
specification, lots of RF selectivity is just
what they didn't need. Due to the low
frequencies involved and due to specifi-
cations, the front end of the R-389 was
designed for a passband response. This
set the number of RF coils at 4. A double-
tuned circuit was used at the second RF
amplifier plate because it was necessary
to reduce the amplitude of harmonics
generated in the tube, which were being,
directly coupled into the first mixer. The
low end of the R-389s tuning range, 15 ke,
is in the high audio range! All four of
these coils, the antenna coil, the first RF
plate, and the second RF grid and plate
circuits are ganged and tuned via the

which were several
times higher than the sig-
nal frequencies meant
that the stability require-
ments could not be met
using current technol-
ogy. For example, if a
VFO were designed to
run directly at the first
LO of 8.5 to 9.985 Mc,
neither the stability or
calibration accuracy re-
quirements would be in
tolerance. In addition, the second LO,
even with the best available crystals and
ovens, would have "marginal stability".

Originally, Collins wanted touse sslide
rule dial for the R-389, similar to other
current production receivers. The think-
ing was that 5 band segments of 100 ke
eachupto500kc, and one band for broad-
cast would be a nice frequency presenta-
tion.

Figure 1 is the first mixing design sub-
mitted for approval, and was taken from
the engineering report. This original cir-
cuit had the first LO running from 10 Mc
to 8.4 Mc, which meantan RF input range
of 0 to 1600 kc. They built a breadboard
version and tested it The low fundamen-
tal crystal used in the LO caused so much
trouble with spurious response that the
design had to be ditched. So, the team
went back to the library to research the
problem and found some help in the 3rd
edition of Reference Data for Radio Engi-
neers. Still desiring to retain the slide-
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rule dial, the configuration of Figure 2
was tested.

The spurious response requirements
meant that the originally determined os-
cillator injection frequencies could not
change by more than a few percent. So, in
order to maintain the required overall
stability, itwas decided to build the mixer
chain as a frequency-locked loop. This
would also allow the VFO to run nearer
the signal frequency, further reducing
drift.

Figure 2shows ring mixer design num-
ber one. This setup used a six-band VFO,
a crystal oscillator, and a loop mixer. By
mixing the crystal frequency with the
VFO inside the loop, crystal drift in one
direction was cancelled by the mixing
action at the other end of the loop, and the
effect was constant second IF frequency.
The circuit was built on a breadboard,
and by using a signal generator for the
VFO, many measurements were made.
The spurious response results were "very
encouraging”. A request was presented
to the oscillator department for the 6-
band VFO system, which would have
been necessary if the slide-rule dial were
to be retained. The oscillator specialists
evaluated the requirements and decided
thatit could probably be built and would
maintain stability, but that it would be
bulky. The space for the VFO, by this
time, was predetermined. In view of the
time required to built this new oscillator,
and the space restrictions, the 6-band VFO
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idea was scrapped.

Figure 3 is the
third trial circuitde-
sign. Not much is
mentioned about
this particular de-
sign. They werestill
trying to retain the
slide-rule dial, but
not the 6-band VFO.
Instead, this circuit
called for two crys-
tal oscillators. The
high frequency
crystal was still inside the loop, but was
mixed with a low-frequency,
bandswitched 3-crystal oscillatorarrange-
ment. The VFO was outside the loop, but
since it was only necessary to run it at 225
to 325 ke, high stability could be main-
tained. While the report does not say so,
I'm assuming this plan was scrapped be-
cause it didn't meet the internal spurious
specification.

The mixing scheme used with the origi-
nal 6-band oscillator performed so well
that they had to retain it, if possible. With
reluctance, the slide-rule dial was
dropped in favor of a continuous tuning
system and a counter dial. (Veeder-Root
to the rescue!) This gives an input tuning
range of 15 kc to 500 kc in one sweep, and
by using the VFO's second harmonic, the
broadcast band could be tuned with an-
other sweep. Figure 4 is the outline of the
final design.

At long last, Collins had a front end for
the R-389 which met all of the specifica-
tions. The oscillator department went to
work and developed the 70H-1 PTO, with
a final tuning range of 469 to 980 k.

Figure 5 is a detailed block diagram of
the final mixing design actually used in
production. The first mixer is single-bal-
anced in the plate circuit. This is done to
cancel the first LO frequency at the first
mixer output, and to preserve the signal-
to-noise ratio when tuning below 100 kc.
This is necessary because, as the input
frequency lowers below 100 ke, the injec-
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continued next page



R-389 from previous page

Balanced high-frequency
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matter how hard one tries.
An m-derived low-pass fil-
ter, having a cutoff of 50 dB at
10.455 ke, was included in
the mixing loop. It further
reduces the second LO volt-
age level into the first mixer.

I veo

Its impedances are matched

Figure 4

tion frequency approaches the 10 Mc 1st
IF. Then, sideband energy from the oscil-
lator then gets into the IF, causing phase
noise at the detector.

The design was further refined by mak-
ing the injection mixer double balanced,
using two 6BE6s working into tracking,
tuned output stages. This cancels the
10,455 ke LO signal, and is necessary to
get rid of a spurious response at 455 kg, if
the 10.455 Mc signal reaches the first
mixer. The VFO "phase inverter” pro-
vides push-pull VFO drive to the 6BE6
mixers.

|Feo-9804c by a cathode follower on the

input and a grounded-grid

amplifiér on the output.

These are called "couplers”.

The 1st mixer "driver” is a

6BH6 pentode, connected as

a cathode follower. It provides the low

impedance drive required by the cath-
ode-injected 1st mixer.

Now that the front-end design was
essentially complete, Collins had pro-
duced circuitry and test procedures
which hadn’t been used in this kind of
receiver before, and had significantly
advanced performance in several key
areas.

Next month, electrical design contin-
ues with part three of the R-389 story.
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The Final Design
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R388 IF Filter And Problems

by Bill Mottes, W1CKI
4 Boldgett Road
Stafford Springs, CT 06076

Chuck Teeter, WAMEW's 500 kc IF fil-
ter mod ["A Mechanical Filter for the R-
388and 75A-1", ER #83] is a greatidea but
I found it did not work as well as | antici-
pated. With the filter switched in posi-
tion 1, I found several peaks and nulls as
I tuned across a signal and selectivity
positions 2 and 3 were ineffective.

Theoperation of the receiver is returned
to normal by switching the filter out of
circuit completely when using position 0
and 2, 3 and 4, and switching the crystal
out of the circuit when using the 3.5 k¢
filter.

This is done by changing switch 5114
to a 2 pole 6 position (5 positions used)
switch from Mouser Electronics (part No.
10WA325) at $2.57 each, no minimum
order. This switch will fit into the small
space that is available and the shaft is the
correct length. It is a make-before-break
switch. The number of positions is ad-
justable, so set for 5 positions before us-
mg.

nn

Before mounting the switch connect 2"
pigtails to SW A lug 2, lug A and lug C.
Use bare wire #20, also with #20 bare
wire connect lug 1 of SW A tolug 7,9, 10
and 11 of SW C. Connect the resistors to
the switch before mounting, Lug 3is R130,
lug 4 is R131 and lug 5 is R132. By
prewiring most of the switch you will
save yourselves a lot of work in a small
space.

Mount the switch in the crystal com-
partment with the resistors in the 6 to 8
o'clock position, align left stop with 0
position on front panel.

Align T101 as per manual (0 position)
then set selectivity to position 2 and sig-
nal generator to 501.5 ke and adjust T102
for peak, phase control at half mesh or on
center line. When phase control is turned
left of center signal will peak and when
turned right of center signal will null out.
I also noticed a progressive increase in S
meter reading when switching from 0 to
1 and peak in position 2.

Many thanks to Chuck for finding this
filter (I found two on the IF board). It is
very good addition to a greatreceiver. ER
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The Coherer Detector |

Part 1. History and Theory

by Bob Dennison, W2HBE
B2 Virginia Ave.
Westmont, NJ 08108

Introduction

The coherer was the first practical
radi-wave detector s musst commaon
form was a glass tube contaming metal
i lilings. A coberer exhibils a |]tup n
electrical resistance when acted upon
by an electne wave, Early wirehess 1549
1906) depended on the coberer for de
tection of the sagnals. It was succeeded
by more sensitive and reliable detectons
such as the electrolyie detecton, mag-
netic detector, the crystal diode, Fleming,
valve, deForest awdion, high-vacuum
radio tubes, transistors and integrated
circuils
Early History

James Clerk Maswell developed the
muthematical theory ol electromagnets
waves [ 1863-1873) and showed that thear
velovity was the same as that of hght
About a year betore Maswell died (he
died in 1879), David E. Hughes of Lon
don, a music professor, while expen
menting with acarbon macrophone, dis
covered something remarkable. He had
connected i series with a telephone a
ghass tabe flled with filings of aine amd
silver. He noticed that a nearby spark
discharge caused a change in the elec
trical resistance of the column of Ll
ings. Later, he buslt a clockwork-keyed
spark transmitter and found he could
detect a signal at distances up to SN
vards. An assocate, Profdessor Stokes,
said it could simply be explamed by
electromagnetic induction and the mat
ter was soon forgotien

A few years later (1884), Professor 1
Calzecchi-Onesti of Italy also discov-

ered that certain metallic powders
showed a decrease in elictncal resis-
tance in the presence of strong electri-
cal activity. Sev Figure 1-A. Again, no
owee pand any atlentuon

In 1857, Heinnch Herte, a prolessor
at the techmical college ol Karlsruhe,
proved the existence ol el tromag et
waves by showing that he could gener-
ate and detect them. He demonstratisd
that thev followed the same laws ol
retlection, relraction and polarization
as light All of this 15 a rather remark:
able accomplishment considering that
his detector was simply a loop ol wire
with a mimature spark gap at its open
enad, sev Figure 1-B Sometimes a paece
ol black praper was held behind the spark
gap so that the spark could mere casaly
e swemy
The First Coherers 1,2, 3

In 1591, Edouard Branly, a dodctor of
mwedicine and a part-time professor o
physics at the Catholic Umiversity of
Parnis, afterestensive research, produced
a working coherer and gave it its most
commaoen foom - namely o tube Gilled
with maetallic Bilings loosely packed be-
twevn metal electrodes - see Figure 1-C
Later e also developed a coherer con-
sistung of san hard steed balls, simular to
those wsed in bicvele wheels, touching
vach other in a glass tubw - sov Figure 1-
1) The resistance would drop form 2000
ohms to 100 ohms when a 1.5 mm spark
occurred ala distance of about len vards
He noted that a tap or slight blow to the
tube would restore it toits high resis-
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The Caherer Deteclor from previous page
tance state. Thus was born a new, more
sensilive detector of electric waves.
According to Fleming (1), only a few
scientists al that time clearly recognized
that it was the electric wave sent out by
the spark that caused the coherer to
respond.

A tew years later, in 1894, Oliver |
Lodge gave a lecture in which he dem-
onstrated an instrument which he
namwad the ‘coberer’. I consistend of a
glass tube about 7 cm long, about | om
w diameter, loosely filled with coarse
iron chips (Lathe borigs) and having a
metal plug at cach end - sev Figure 1-E
Lodge noted that the device was some-
what tncky 1o adjust and its sensitivaty
and resistance would often abruptly
change for no apparent reason In 1597
he published o book entithed “Signal-
ling Across Space Without Wires™
While Lod ge was able o transmit Morse
codde over a short distance with his
equipment, be did not foresee its com-
mercial application and thus it was left
to the young ltalian, Gughelmeo
Marconi, 1o ‘mvent wireless telegra-
phy. However, to Lindge we must give
credil for Beang the Glirst 1o realize that
thee transmitter and receiver should be
‘tuned’ to thee same frequency, a pringei-
pal which hecalled 'syitony' (3 and we
now berm resonance
The Marconi Coherer

Marcom was born April 25, 1874 in
Bologna, Italy. He grow upat his father's
estate, the Villa Grttone, near Bidogna
(4. 3). It was here he began his first
wireless experiments. He had only a
little formal traiming - some at a college
in Florence when he was 14, then some
at Leghorn Techmical Institute where
he pursued physics and chemstry Later
he audited Professor Righa's lectures at
the Umiversity of Bologna. Here he
learned about clectromagnebic waves
and decided to concentrate his work in
that field. Righa allovered Marconi 1o use
the equipment n his lab for s early
research
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During some experiments at this
tather's estate, Marconi conceived the
dea of using an elevated antenna and a
solid ground connection. This mark-
edly increased the distance he could
transmil and led the way to ever larger
amnd more massive anlenna systems.
Meanwhile, he worked on his coherer,
gradually improving it 1o make it mone
sensitive, more reliable and more
readily adjustable. In its final form {see
Figure 1-F) it was about 5.5 cm long and
5 mm in diameter He made the end
plugs out of silver and coated them
witha thin layer of mercury. These elec-
troades were given a slight bevel so that
by rotating the tube on its axis, its sen-
sibivity could be variesd. Marconi ex-
prnimented with vanous combinations
ol filings and discovered that a mixture
consisting of 95% mickel and 5% silver
gave the best results. He evacuated the
ik amd sealed it o keep out air and
moisture, He also developed a mag-
mebic Lapper o restore the coherer after
cach signal was received. This was
called the ‘decoherer’ Incidentally, the
Coermans called the coherer o “fritter
and the decoherera 'klopter’. Marconi's
decoherer was similar 1o the mecha-
nism of an electric bell with a brass ball
as o hammer, I was arranged 5o as to
strike the coberer from below to min-
mize "packing’ of the granules. His fil-
mngs were much finer than those used
by Lodge and he carclully sereened
them to elimimate the coarser I'I.'Irht'lt‘h.

Marconi arranged for his coherer to
aperate a sensitive relay which i tumn
controlled the tapper or decoherer,
which took much more corrent than the
coherer could safely handle. e discox-
cred that the sparking at the contacts in
the decoherer interiered by causing the
coherer to swilch “ON' agaim after each
tap. He cured thas by adding choke coils
(EF chokes) in the tapper wiring.
Marcom filed for a patent on has co-
herer in June 1896 - just 10 years ago!
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The Coherer Detector from previous page
Other Workers

After the coberer was discovered,
many scientists began to study it in the
hope of either improving it or getting
around some patent. During this re-
search, they discovered that way back
in 1835, Munk al Rosenschold of Swe-
den mentioned that the conductivity of
a muxture of filings of tin, carbon and
other metals increased after a nearby
Leyden jar was discharged. Note: A
Leyden jar {see Fig. 140) 18 a condenser
consisting ol a glass jar with inner and
outer coatings of tin foil. It received s
name from the city in Holland where ot
was invented

In 1856, S.A. Varley noticed that the
resistance of 3 mass of metallic pow-
ders devreased during a lightning storm.
He later invented a lightning arrester
for use on telegraph lines, which was
based on this phenomenon except that
it used finely divided carbon,

A Russian professor, Count Popov,
in 1896, made use of a coberer (see Fig-
ure [-H) connected 1o an outdoor an-
tenma and a ground wire to detect the
approach of electrical storms. He alse
made use of an electric bell to tap and
thereby reset the coherer after vach flash
wan repistered.

References | oand 2 give details on
more than three dozen coherers, Some
of these are mind-boggling in their in-
tricacy or cleverness. A study of this
work can't help but imbue the reader
with a feel for the excitement caused by
the discovery of wireless communica-
tion. [t must have been similar to the
excitement caused by the discovery of
gold in California or of oil in Oklahoma
and Texas.

Self-Restoring Coherers

An interesting form of coherer is the
‘wheel coherer’ (see Figure 2-A) devel-
oped by Sir Oliver Lodge, Dr. Muirhead
and Mr. Robertson, circa 1902, Here a
small, slowly rotating wheel is arranged
to barely touch the surface of a pool of
mercury. The surface of the mercury s
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covervd by a thin film of mineral oil.
The electric signal punclures the thin
fitm and a chck is heard in the tele-
phone receiver. Due to the rotation of
the wheel, the detector is seli-restoring
and always ready for the next signal. A
piece of fell is often arranged to wipe
the wheel clean after it emerges from
the pool of mercury. This coherer re-
quires a bias of abowt 0.3 volt which is
usually obtained from a potentiometer
connected across a voltaic cell. Itshould
be pointed out that coberers are essen-
tially ON-OFF switches and thus not
suitable for demodulating AM signals.
Hut many metallic onades; e g mercury,
copper, zinc, do exhiabit the properties
of semconductors and have been used
as AM detectors. I's possible that some
early seli-restoring coherers may have
actually bevn forerunners of the diode
detector, (7).

A signalman in the ltalian navy, I*
Castell, also developed a sell-restoring
‘coherer” about 1900, Figure 2-B shows
twao forms of his detector, The glass
tube is about 3 mm 112 and the elec-
trodes are either iron or carbon. A single
drop of clean mercury is placed be-
tween them. This detector also requires
a bias voltage - usually provided by a
single cell comnected in series with a
telephone receiver. In 1902, the Mar-
quis Luigi Solari also of the Walian navy
invented a similar coberer {see Figure
2-C) where one electrode was iron and
the other carbon. It was used exten-
sively by the Italian navy. This is the
type of detector Marconi used in his
1900 transatlantic test (described later),
Loose Conlact Detectors

Branly also discovered that two
slightly onidized steel or copper wires
land across cach other with light pres-
sure would act as a sensitive coherer.
He observed the resistance to change
trom thousands of ohms to just a few
ohms with sparks many vands distant.
Maybe this 1s what led to the Massie
Wireless Company’s detector which



Marconi at Signal Hill, 1901.

they called the 'Oscillophone’. Two dif-
ferent forms are known. In one, two
carbon V-shaped blocks support a steel
needle (see Figure 2-D). An adjustable
magnet under the needle varies the pres-
sure that the needle exerts on the car-
bon. In another form, two single-edge
razor blades supporta carbon rod which
may be a piece of pencil lead or the
carbon anode from a small flashlight
cell. The latter construction is said to
have been used as an emergency 'fox-
hole' receiver by Gl's during WW IL
Since these were able to demodulate
AM signals, they probably operated as
diodes rather than as coherers.

Dr. J.C. Bose, a resident of Calcutta,
filed for a patent on a 'coherer’ Septem-
ber 30, 1901 which used galena elements.
While he referred to it as a coherer, it
seems likely that it really was a diode
detector. He noted that his detector was
sensitive, had quick response and didn’t
require tapping. It's possible that he
came very close to being the inventor of
the crystal detector.

Coherer Physics

Fleming (1) lists over a dozen names
of those who have investigated the prop-
erties of coherers. Several of them pro-
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posed the theory that the
particles are welded to-
gether to produce the 'ON'
stage. In one experiment,
iron filings were laid on a
glass plate between two
electrodes. After a nearby
spark occurred, the filings
adhered to each other to
form chains from one elec-
trode to the other. The loose
or unconnected filings were
then removed with a weak
magnet exposing the co-
hered chains to view. Other
researchers have pointed
out that some materials such
as carbon, arsenic, lead per-
oxide and a few others show an in-
crease in resistance after the spark oc-
curs. Furthermore, they say it's unlikely
thatcarbon would be heated sufficiently
to weld.

Research done at the Siemens Works
(6) in Berlin during the 1930s and early
40s generally supports the theory that
the metallic particles in a coherer are
each enveloped by a thin film of tarnish
(usually a monomolecular layer of oxy-
gen having a thickness of 10 to 30 A). It
is this layer of tarnish that insulates the
metallic particles from each other and
gives the coherer its high resistance in
the 'OFF state. As the voltage across the
coherer increases, it reaches a value
sufficient to puncture the microthin tar-
nish film. The puncturing proceeds from
particle to particle with greatspeed until
the bridges are built from end to end.
Then the resistance falls dramatically.
At this point, the current rises and
causes sufficient heating of the very
minute sharp edges of these particles to
melt them and cause fusing to occur.
Now the resistance drops and the heat-
ing effect (due to I’R) decreases just as
suddenly so there is no runaway melt-
down. Just the sharp edges of the tiny
particles fuse. Only a light tap is re-
quired to break the threads (decohering

continued next page
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The kite antenna Marconi used at Sig-
nal Hill.

action). R. Holm (6) has suggested that
the observed increase in resistance seen
with certain materials after the influ-
ence of an electric spark might be ex-
plained by the concept that the bridges
are annihilated by the electric shocks.
Modern Application

A modern application of the coherer
was its use by a toy manufacturer in a
radio-controlled toy bus. The hand-held
transmitter used an induction coil and
spark gap. The receiver employed a
shock-mounted coherer, arelay and two
motors - one for driving and one for
steering. The control sequence was "Off-
Left-Center-Right-Off". The range of
reliable operation was about ten feet.
One of the motors drove a 'whacker’ to
constantly reset the coherer.
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Conclusion

On December 12, 1901,
Marconi received the letter
S, three dots, sent across the
Atlantic Ocean from his
high power station in
Poldhu, England (4,5). His
receiving station (see photo)
was at Signal Hill, a high
point on the coast of New-
foundland. The distance
covered was about 2000
miles. His receiver used a
Solari type coherer and the
antenna was a long wire
held about 400 feet aloft by
means of a large kite (see
photo). After Marconi heard
the signal a few times, he
handed the receiver to his
friend Mr. Kemp who also
heard it. Many people have
expressed doubts about this
story, but we must remem-
ber that there were no
nearby transmitter, no trol-
ley cars and no arc light to
cause interference, very large antennas
were involved and it's possible that
good propagation conditions occurred
that day. ER Next month part two.
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A 10-Meter Mystery - Solved

by R.W. (Berk) Berkemeyer, WOREP

402 Kingridge Dr.
Ballwin, MO 63011
wirep@inlink.com

If you want answers o any anlijue
raddio s tion, just ask ER. | have baen
amazed at the response o my May ar-
tiche concerming the Siltronix Comanche
1D and the 8950 tube. 1 have re-
ceived at least ten e-mail letters, several
mail letters and several phone calls,

Omne of the most helpiul contacts was
from Dick Stout, KETRIDY, who was, at
one time, a major distributor lor
Siltronix and who purchased the e
sidual stock when they quait business
Maost of the following history 1s cour-
tesy of Lhck,

In the 1974-5 bime period, Swan, a
diviston of Cubic Corp. decided tocash
in on the illegal CB business. They ok
their Swan SU0C as a basis and changasd
it into asing e band ng Inan attempt o
kevp oul of trouble, the unit was de-
siggnisd tocover 28 5-29 0 MHz S5B w ith
00 watts input, USE The umit alsocov
ered 268027830 “receive only” A
singlejumper would putitin bransoeive
maode on the U band

Needb=is to say, the hams and the
FCC were upsel. Several of the ham
magazines fefused to accept adverts
ing for this “amateur radw equipment’
and apparently informed Swan that they
would not accept any of thewr adyertis-
ing if they actually delivered any ol
thiese rigs

A new corporation was instantly born,
Siltronix, to “build”™ and market the ng.
which seld well to the CBers, even ot
the very high price. The antecedents ol
the ng are unmistakable, case and pamt
pattern, vernier dial, panel layout, VEO
ehe.are pure Swan They delivered many
of these rigs up until they stoppied pro-
duction in late 1977
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Another similarity was the use of a
brand new tube in the final, Apparently
GE had modified assweep tube by short-
ening up some of the internal leads and
other minor changes. Swan latched on
tor this tubse in their ongoing attempis o
increase the output of ther amateur
riges, and desiged the new tube into the
Comanche. | want to thank George
Watson, WOLOB, for sending, me tube
data, and Gary Caire tor info on the
substitution of o 6LF6/oMEG tube (not
adirect substitute as the 8950015 a 12 volt
tube and the 6LF6 = a 63 volt lube.
Caary use= an external hlament trans-
former) Swan used the 8950 m thear 700
series transmitters, but the tube appar-
ently never went into full production
andd a4 new one now costs upwards ol
S50 you can D G, 0 waatks intisa
single tubwe indicates that it was rugged,
although many were ruined by exces-
sive periods in the tune-up mode

The calibraton on the transmitter was
not extremely accurate, and Siltromix
brought outa digital readout wmt which
plugged into the 10110 and s quite
accurate once b issel pp. Singe my pri-
wvios article, have gotten another mint
101 1D weath this readout. The wo picces
along with a pew D-1M mic and grip-
tiv-talk stand cost ST0 a1 the Decatur,
1l hamivst. Compare that to the over
SRO0 (1975 dollars) onginal cost, and
the attraction of the unit toa tightwad
ham becomes obwvaons,

I wish Leould mention all the people
who contacticd me with mtormation,
but, Backing space. st let me say how
much 1 enpoyed and appreciated the e-
mail, letters and calls. Thanks guys

Keep vour eves pevhsd at the summer
hamiests and maybe vou canalso lind a
pood, inexpensive rig for local rag chews
away from the repeaters, and be all set
up for the returm of the spotted sun.
HAVE FUN' ER



VINTAGE NETS

Weslcoast AM Net: Mevts informally, nightly on 387000 90 PT. Wednesday a0 900 PM PT they
have their formal AM nel which includes a swap session. Met control rotaies

California Early Bird Net: Saturday mormimngs at § AM PST on 1835

California Vinlage S58 Nek: Sunday mormings ab 8 AM PST on 835

Southeast Swap Net: Tuesday nights at 730 ET on 885 Net control s Andy, WAIKCY This
same group also has a Sunday afternoon net on 3885 at 2 PM ET

Eastern AM Swap Net: Thurulsy everungs on 385 a8 T MVET. This net s for the e hamige of AN
refated equipment only

Nodhwest AM Net: AM activity daaly 3P0 - 5 PR on 3875 This same groap mects on b mefers
(50 4) Sundavs and Wednesdays at 8400 FT and on 2 meters (144 4) Tuesdays and Thursdays at
E00 PT. The formal AM net and swap session s on 38575, Sundays at 3 M

K&sHQI! Memorial Twenty Meter AM Net: This oot on 14 250 huas been i onbinuoes opeeralnm
for at beast the Last 20 years. 1t starts at 5400 P8 PT, 7 days a werk and asaally goes for absout 2
hours. Net control vares with propagaton

Arizons AM Net: Mects Sundays at 3 PM MT on 3855 O 6 mecters (504) this groop meets
B MM MT Saturdays

Colorado Moming Net: An mburmal group of AMers gel logether on 808 Monday, Wiednes
day and Friday mormmgs at 7TAM MT

DX-60 Net: This et mests on 7290 a1 2 M ET. Sondays. Net control o Jim, RELUY. This net =
alll absmst enlry -devel AM ngs bke the Heath DX )

Military Net: 1 isn't necessary bo check inowath military gear but that is what this net s all aboat
MNet controd is usually Wall, KKV, bul sometimes il rotates to ather ops 11 slarts o 5 AM E1
Saturday mornings o THES

Westcoast Military Radio Collectors Net: Mects Frioal 2200 Tocal on W00 and Sat, st (500 local
on 390« or - QRM. Net conbrol s Tom, WASDTE or Andy, KIDGTEKX

Grey Hair Net: The oldest (or ot ool the oldest) Tollometer AM oets. 1 meets on Tuesday nights
on 1945 at B30 I'M ST & EDST

Vintage CW Net: For CW ops whaoenjoy using vintage eqaipmment, This s noba traffic net, speed
$5 ot trrepaartand. The net mects on 14050, Saturdays at 1LPM T Net conteolis Tracy, WEBSTMY.
Vintage SSB NMet: Mot comtrol s Chuck, NFSWOL The group mests on 14 290a0 1 FMOT, Sunday
aflernoons

Collins Collectors Association Mets: Techmcal and pwap session oach Suncday, 168203 Mz,
2000, i a long-estabbished net run by call areas, Inlormal cagebiew niets meet al 01002 Tuesday
nights on WIS and on Thursday nights on 3875

Dirake Users Mek: Another relatively new net. Thas group gets ogether on 3865 Saturday nights
at B PM ET Nt controls are Criss, KBREZX; Don, WZNRO, Bob, KEVEE amnd Huey, KIYILI
Heath Users Nel: A new net started by Marty, WHZFOU/S. Met control is shared by Fred,
AASLW. 1 mweets on 14275 al 4 M OT Sundavs. Check in on either AM or 551,

Swan Users Nel: This group mevts on 1250 Sumday altermoons at 4 FMOT. The ot conteod i
usually Dean, WAYALK

Nostalgia/Hi-Fi Net: Mects on Fridays at 7 PM PT on 19500 This nel was startend i 1978
KIJCL #-Meter AM Repeater: Located in Connectcout if operates on S04 i anad S5 out

JA AN Net: 14090 50 0100 UTC, Saturdays and Sumdays Stan Tagma, |ATDNG s net contrd
Fort Wayne Area 6-Meter AM Net: Meets pighily at 7175 E T on 50 58 MHz. This net has been
merting since the Lile SIS Most members are using vintage or homebrew gear

Southern California Sunday Night 6 Meter AM Net: 5 PM Sondays on S04 Net controls are
Dan, KVal and Scott, KalPFYT Informal, supports restormg old gear and using of on the air. Loan
gear avatlable for thasse wanting to gom m

Westimasd 8 Meter !i--ﬂ.l'r Met: Met control vanes. The group mests on 71l stanmg al HM
T

Collins Swap and Shop Net: Meets every Tuesday al 5P EST on W55 Net control = Ed,
wWATAMI

0)d Burrands Net: Mects dardy at 100 EST on 1945 This s an indosmal met an the New Eng tand
e

™



Hail to the Chief

Globe, that is

by Jim Hanlon, WSKGI
1.0, Box 581
Sandia Park, NM 87047

It isn't often, when you are a collector
of inexpensive - better yvet, free - old
boatanchors, thal you are able to ind
one that has never been used and that
has yet o make its first QS0 But such
1 thank was the case with the hirst of my
twir Globwe Choeet 9107s whach camme Ly me
third hand from my Albuguergue
friend, Les Lines, K35DF, Les picked
up the Chiel several years ago, and
when he tried to fire it up the 8IS
procecded o vie with one ancther 1o
suck every Last milliampere out of the
power supply. The reason for this, Les
found when he looked inside, was that
the crystaloscillator had been muswansd,
probably since day one, so that =t
wouldn't work; and the key was short
g the fnal control gnd to ground
whenever it was closed. The SU rect-
fier was tougher than the 8075 by the
wary, so the latter were being destroyed
several Limes more often than the
former. Les passed the Chiel along o
me before he'd had a chance to correct
the error amnd | was the one to set ot
strasght_So | had the honor and privi-
lege of putting this 35 vear old Globe
Choef om the air for ifs very fiest (F0Y
Not quite the same as finding 1t in
unbanit kit form, but still oo small thrll

The Globe Chief s, of course, a World
Radio Labs offering from Leo Meyerson,
Lty aned Al MeMillian, a long time WERI
stalwart and now Mr, HI Manuals, both
remember it as being designed around
1954 But Ray Moore (1) reports that it
was lirst offered for sale in 1956, and |
don’t find 1t histed on WEL ads in 195500
carly 1956 in the himited number of

ST s and CO'% | have from that era. Leo
thinks it was designed by Ed Shulman,
also the designer of the Globe Cham-
pron (2 But Al remembers that it was
designed by Sam Fidone, then WOOQAB,
and that Ed didn’t join WRL until 1963,
From the outside you might think that
it's just a Globe Scout without a modu-
Lator since they come in the same cabi-
niet and look very much alike, but such
5 mol the case. The 60 wall Scout wsed
this then new and quite popular 6146 for
its himal amplifier, o tube that could well
have run the 90 watts for which the
Chief is rated had it been paired with a
750 volt, 120 mil power supply, Bul
according to both Leo and Al WRL
found a bunch of 807 on the surplus
market for guite a bil less than the pricey
new Blde (1 sold for about $4 80 an
those davs as Lrecall from buying, one in
the summer of 52 1o replace the 2E26 in
my novice transmiller). So the Chict
came out with a pair of tred-and-true,
tw decade ald 3057 inits final amp. A
pate of 807 runming tull bore from a
7500 volt power supply are rated o
handle 150 watts. But the Chiel's power
supply, with transformer, choke and
filter borrowed from the Scout to keep
costs down, put oul only 475 volts, and
thus the lower % watt power rahing.
Looking at some of the other parts m the
Chief. it's pretty clear that this design
wirs L mmest cost etfectnve way to get 1o
9 watls. Inaddition to the powers sup-
ply, the Chiet also used the same 365
mmbd "broadcast band variable” final
amp tuming and loading capacitors as
the Scout and numerous smaller com-
ponents as well

The Globe Chieef 90 wound up with a
6AGT Colpitts crystal oscillator driving



Globe Chief s/n JG 6938K, the newer model

a pair of 807's in parallel and with a
S5U4GB full wave rectifier in the power
supply. (Those of you who know your
807's will note thatI'm running a pair of
807W's in my Chief. They fit better into
the cabinet, the original 807's just barely
make it in and even then | have to pull
the top of the cabinet up a little bit to get
them to clear the panel mounting
flange.) Like the Scout it
bandswitching, but it covers 160
through 10 meters instead of the 80 to 6
meter coverage of the Scout 680. The
crystal oscillator is capable of driving
the final running either straight
through, doubling, or tripling. So the
Chief is set up with the final amplifier
running straight through on all bands
except for 10 meters where it works as a
doubler with the oscillator using 40
meter crystals. The manual says that it
has "generous overlap” beyond the
amateur bands. While this is so, 17
meters is the only WARC band that the
Chief will cover (on the 20 or 15 meter
ranges) with its original set of coil taps.
Aninterested user witha grid dip meter
could certainly modify the Chief to

is
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cover several more WARC bands. But |
tend to leave well enough alone on clas-
sics like this one.

One curiosity is the 15 meter position
on the bandswitch. It's there, butitisn't
wired to anything cither as shown on
the manual schematic or as found in
both of my transmitters! The 20 meter
oscillator coil tunes from 13 to 23.6 MHz,
so it isn't changed for 15. And there is
no 15 meter tap on the final plate tank;
instead the 20 meter tap which tunes
from7.5t022.1 MHz is used. So you can
work both 20 and 15 with the
bandswitch set to either position! I men-
tioned this to Leo, and he was as sur-
prised as | was.

The final amp in the Chief uses the Pi-
match network that was found in virtu-
ally all the rigs of that era, in this case
with an additional "L" network coil be-
tween the loading capacitor and one of
the two antenna connectors that can be
used on 160 or 80 to match lower im-
pedance loads. The other antenna ter-
minal connects directly to the loading
capacitor, allowing a choice of either
the straight Pi-match or of the "Pi-L

continued next page



Hail to the Chief from previous page

WRL label on the back of Chief JG
6938K

match" with the additional inductor.
The good news about the Pi-match, in
contrast toa plug-in coil, parallel tuned,
link coupled tank, is that it will
bandswitch easily by shorting out ap-
propriate sections of a tapped coil and
that loading can be adjusted overa wide
range without swinging a mechanical
link. This allows everything in a rig like
the Chief (including the meter whose
rear end is covered by a metal "can”) to
be enclosed inside of a TVI tight box
that never has to be opened except for
servicing. The Pi-match really made
convenient, inexpensive, multiband,
TVI proof rigs practical in the 1950’s.
But the bad news about the Pi-match is
that there are some rather substantial
losses associated with circulating cur-
rents in the shorted section of the final
amplifier tank coil, and the net power
output from a tapped coil Pi-match is
somewhat less than had an untapped
coil been used. For example, the final
amplifier efficiency for my newer Chief
is in the mid 50% range on 40, 20 and 15
meters, dropping to about 42% on ten
when it is doubling. On 80 and 160
where I use the added "L-match" coil to
load into 50 ohms, the efficiency drops
to around 40%! This is in contrast to
nearly 80% efficiency in the plug-in coil
final of my Globe King 275. Fortunately,
very few of us had power meters in the
50's so we either didn't realize or didn't
care that the Pi-match was somewhat
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inefficient. We were just happy to have
transmitters that kept the peace with
our 'television watching neighbors and
families', and that got out well on the
ham bands. A dB or two less power
output we couldn't care less about.

In practice, my two Chiefs are good
but not perfect when it comes to TVL |
can use either of them followed by a
low-pass filter and antenna tuner on all
bands at my QTH near Albuquerque,
where the local VHF TV channels in use
include 2, 4, 5, 7, 11 and 13, and not
bother the family TV several rooms
away, But when I take a small portable
TV to the shack and tune up the Chief
on 20 meters, | find that a signal from
the crystal oscillator alone, with the fi-
nal switched to "tune”, does anything
from change the color saturation to wipe
out the entire picture on channel 4, de-
pending on how close the TV is to the
transmitter. The Chief with the metal
backed meter is less of a problem. But
the one with a plastic cased meter and
thus a relatively large, unshielded hole
in the front panel is worse, and the
meter hole is a "hot-spot” for TVI when
I sniff around the case with a short wire
antenna on the TV set. So you can guess
which of the two | prefer to use on the
air.

The keying circuit in the Chief is not
complicated but it is a little unusual.
Most simple rigs of its day, including
the Globe Scout, keyed a lead common
to the cathode of the crystal oscillator
and final amplifier. In the Chief, block-
ing bias which keeps the oscillator cut
off and the final throttled back to 20
mils of idling current is obtained across
a resistor in series with the B-power
supply lead. What the manual calls
"Modified Block Grid Keying" is used,
with the key shorting out that bias
source. The manual assures me that the
voltage across my key is held to a safe
value, less than 75 volts. Makes me glad
that my station is set up to key the Chief
with a relay! In any event, the keying



Aninside view of JG 69388K. Note the metal back on the meter and the two output
terminals for the PI-L match. The final tubes are 807W's.

envelope of the Chief is sufficiently well
shaped so that keying is crisp and yet
has no on-the-air clicks.

There is a front panel, "tune-trans-
mit" switch that keeps the grid block
bias on the final while I'm tuning up the
oscillator or spotting the signal on my
receiver. It definitely makes life easier
on the 807's and on my ears. It also
offers an opportunity to try out some
QRP operation, since the Chief's output
on "tune” runs in the 1 to 2 watt range
on most bands. That's only about 16 dB
below full output, and it just might well
be enough for quite a few of the 579 and
above Q50's that  make with full power.

The Chief, like its Scout cousin, re-
quires a "hot” VFO to drive it. The WRL
model 755 VFO (3) was well suited to
the task since it had a 6CB6 buffer stage
following its 6AU6 Clapp oscillator, and
was well temperature compensated and
really quite stable, according to Leo, in
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an era when most outboard VFOs were
known to be pretty drifty (wish 1 had
one). My Knight VFO provides adequate
drive for operation on 80 and 40 meters
where the Chief oscillator is going
straight through, but there is somewhat
less output from the final on 20, 15 and
10 when the VFQ) is driving the oscilla-
tor as compared to its operating crystal
controlled. The manual has instructions
on how to remove the fedback capaci-
tors in the crystal oscillator when driv-
ing it with a VFO. I've found that it
doesn't make much difference, perhaps
because the crystal stage is block grid
keyed and doesn't parasitic on its own
when it's driven by another signal. And
it's more convenient to be able to plug
in either a crystal or the VFO without
having to make internal changes. Key-
ing is chirpy with the Knight Kit VFO,
clean with a crystal. Oh well, it's kinda
fun to have a "distinctive” signal on the

continued next page



Hail to the Chief from previous page

Side-by-side Chiefs, FG 1879W on the left (the older version) and JG 6938K on the right
(the newer version).

bands, especially in these days where
all of the "'Yaecomwoods' sound so much
the same.

The Globe Chief Instruction Manual
is quite reminiscent of a Heathkit
manual of its era. It contains step-by-
step instructions, pictorial diagrams,
tune up instructions, and a schematic.
It even suggests using a 60 watt light
bulb for a dummy load, a "bright idea”
since it lets the new owner learn by
visually observing the effects of his tun-
ing adjustments. Al McMillan wrote the
WRL manuals starting with the Scout
40 and going through the Globe King
400, including of course the Chief 90.
He looks back on them now and says,
"Did | write that?” But he certainly ap-
pears to have done a good job in my
estimate.

I found out from Al that my first
Globe Chief, serial number FG 1897W,
is the older of the two and that it also is
a factory wired model. The first letter of
the serial number being "lower in the
alphabet” is the tipoff to its age. The
"W" indicates that it was factory wired,
and it also has rivets securing the tube
sockets and grounding lugs to the chas-
sis, which is characteristic of factory
wiring. It is rather interesting that this
is the unit with the miswired keying
circuit!

My second Globe Chief, serial number
JG 6938K, was a gift just last year from
another Albuquerque amateur who has
since unfortunately died from cancer. |
promised him that | would take good
care of it. This JG Chief is the newer of the
two, and the "K" means it was a kit. [t was
built using bat-handled toggle switches
which Al assures me were never sup-
plied with the Chief, and the oscillator
and rectifier tube and crystal sockets have
been upgraded from the fiber wafer sock-
ets found on the older transmitter and
shown in the manual to be plastic molded
sockets for the tubes and a ceramic socket
for the crystal. Perhaps its original owner
substituted the better switches and sock-
ets when he put it together. This also is
the rig with the metal-cased, plastic front,
iron vane meter. Al said that only the
early Chief 90’s came with an iron vane
meter and that the later ones used a plas-
tic cased, D'Arsonval movement meter.
Indeed, Ray Moore's new book on trans-
mitters (1) shows a Chief 90 with a black
metal-cased, iron vane meter. On the other
hand Ray's picture of the Chief 90A shows
the same meter that's in my JG Chief, as
does my manual which is for the later
Chief 90A. Perhaps the JG Chief 90 was
sufficiently late to have picked up the
meter that wound up in the "new" Chief
90A in 1958. And since I've brought up
the 90A, the only things different about it



were the new “shadow cabinet” whose
top extended out beyond the panel a short
way and whose sides tapered back to
flush with the panel at the bottom and
abso the panel logo which was moved
from the center under the meter to the beft
side and changed from the older globe
and radio tower to a newer aircled WRL
followed by a script "Electronics,.”

My Chiefs also show several other dil-
ferences, JG 698K has Light and dark
green painted features on s grey panel,
black screws holding the panel to the
cabinet, and a fiber based fuse block. FG
1879W has white and black features on a
grey panel, unpambed steel serews in the
paned, and a plastic based fuse block. The
oscillator tuming capacitors are different,
the JG one being a modified version of the
broadcast variable used in the Pi-maitch
while the FG one is a single beaning,
ceramic insulated unit. The L-match coils
are both pieces of BEW mimductor, but
the coil in the JG Chiel s longer and has
fewer turns perinch, perhaps yetanother
"upgrade” made by its original builder.
And the JG Chiel bas a yellow label with
black lettering on the back of its cabinet
that says, “"WRL Electronics Inc, Broad-
way at Hih, Council Bluffs, lowa, Migrs
of the world famous 'Clobe' serses trans-
mitters”. Al MoMallan thinks this stcker
may indicate that this Chief was sold by
one of the distnbutors other than WEI
who were also carrying the Clobe Line: Lor
several years about then.

Although the Chiel was a CW-only rig,
WIRL's $32.50 UM-1 Plate Modulator kit
could be combined with 1t via an acces-
sory socket on the rear of the chassis o
jru-hl ahwatt, lugh hevel modulated AM
transmatter. WEL also odfered the SM-90
scpeen mosdulator kit for $11.95 Consad-
ering that the Globe Chief 90 kit sold for
$54.95 and the plate modulator would
bring the total price up to $87 45, the pair
were a good value when compared to the
Hetsing modulated Globe Scout 680
which was gomng for $89.95 a1 the same
time (OS5 T, Seplember, 1957). Yet, accornd-

ing to Leo, the Scouts were WRL's biggest
seller wath a total volume across all mod-
els greater than 52 thousand! The Chiefs
were not as popular, but still sold a very
respectable 20 thousand units, Competi-
tors for the Scout and the Chief were
Heeath's DX-20 (50 watts CW, §35.95) and
X-35 (65 watls CW, 50 watts contrivlled
carrier phone, $56,95), Knight's T-50 (5X-
255, 50 watts CW, $42.500, and the Viking
Adventurer (50 walts CW, $54.95). Even
though the Chiel was a bit more expen-
sive than most of the other CWe-only rigs,
Lew thinks that its 90 watt power gave il
a marketing, advantage and made it a
popular chosce.

It is interesting too that i the 19500
there was so much competition for
simphe, economical, entry level trans-
mitters compared to today. One some-
times wonders if a new olfering of a
G146 or 1625 (12 volt filament 807) kit
transmitter wouldn't fill a present day
market niche.

And linally, | have tosay that it's nice
having a transmitter that has a pame
rather than just 3 number. Opee upon a
time, ham pear had character. Receiv-
ers were Super Pros, Skvnders and Sky
Buddies, (cean Hoppers, Mohawks,
Traffic Masters, World Masters and All
Stars. Transmilters were (Globe ) Kings,
Champions, Scouts, Chicfs or Trotters,
Vikings, Kangers, Bandmasters, Ma-
rauders and Apaches. Even transceiv-
ers wiere Uyclones and Hurricanes, Gear
like that you can have a relationship
withe Bul whocan love something called
FT-101-207 Those were indeed the
golden days, ER
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The Johnson 6N2 Transmit Converter

by Herman Cone I1I, WB4DBB
305 Foxwood Dr.
Goode, VA 24556

Photos by Joe Veras, NAQB

Although [ have enjoyed
collecting and operating vin-
tage gear for the past twenty
years, no other single item
has intrigued me as much as
this rare piece.

The events which led up to
my obtaining this transverter
actually began in the late
1960's, during my earliest
days on six meters SSB. 1 re-
member having a Q50 with a
"W station (in Minnesota,
probably) who indicated that
his rig was a Johnson "6N2"
transverter. I had never
known such abox to existand
figured he had probably
modified the relatively popu-
lar "6N2" transmitter to act as
a transmit converter. Not be-
ing a collector then (I believe
I had a Swan 250 on six, a
Twoerontwo, and a Heathkit
"SB" series pair on 80-10), 1
gave this no more thought

until almost two years ago
when Nick, KD4CPL, (I be-
lieve he collects Heathkits,
among other things) called
and said that he knuw whurc
was. /\b it turned nut, D.wu,
W2YV, had obtained one at
a hamfest many years ago and was us-
ing it. He was also nice enough to send
me some photographs and other infor-
mation. | asked that he please keep me
in mind if he were to sell it. He was true
to his word when he said he would; at
the Charlotte hamfest this past March,
he said that he would sell it to me.
Several days later, it was in my shack.
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Front view with receive converter on left. Knob in

center is PA tuning. Next row, left to right are
metering and transmit load controls. The two con-
trols at lower left are the crystal selector (low-med-
high) and drive control. The switch in the lower
right corner selects the VHF bands and turns the
unit off and on.

Other than that 6 meter QSO almost
30 years ago, I had no other reason to
believe that the model 240-202-2 "6N2"
transverter existed. It is in none of my
old Johnson catalogs, and 1 cannot find
any mention of it in any old magazines.
The information that Dave got (from
the gear's previous owner) was that
Johnson made a few prototypes (prob-



Top view chassis. The four large resistors just
above the SO-239's are input swamping resistors.
The large perforated box houses the PA stage.

ably only a dozen or so) and gave them
to some of their amateur employees to
take home and try out. My guess is that
this occurred in mid to late 1963, the
dates printed in the manual (yes, I also
gota manual!). For whatever reason the
project probably stopped here, and
within a couple of years, Johnson was
out of ham radio altogether.

It appears that a minimal amount of
cost was incurred in the transverter's
mechanical design. It was built in the
same cabinet as was used for the 55B
adapter (that matched the Valiant II),
although the front panel is nicely silk-
screened and a nice nameplate is used.
Other than a few simple sheet metal
pieces and the output stage shield, all
mechanical items appear to be "bor-
rowed" from other Johnson products.
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There is a group of holes
punched in the top of the
rear of the cabinet; appar-
ently it was planned to in-
corporate the Johnson Vi-
king receive converter, al-
lowing a complete
transceive system to existin
one cabinet. The manual,
which also covers the re-
ceive converter, refers to an
installation kit, which al-
lows this to happen, with a
mechanical linkage that will
allow the transverter's
bandswitch to also take care
of the receiver converter.
Unfortunately, I have nei-
ther this kit nor the instruc-
tions; the transverter
manual gives no informa-
tion. My transverter actu-
ally came with a metal plate
that covers the holes from
the inside of the cabinet.
Apparently, the receive con-
verter mounts in such away
that its RF gain control
projects out the back. Also,
there were some intentions
of disabling the crystal oscillator in the
receive section, and injecting LO from
the transmitter's oscillator, but, again
there are no specific details in the
manual. Being that my transmitter con-
verter is set up for an IF of 28-30 MHz
and the receiver is crystalled for use
with a 20 meter IF, I think that I will
keep them separate.

Electrically there are no real surprises.
A built-in supply powers all circuits,
including the PA. There is a large
swamping circuit at the transmit IF in-
put allowing use with exciters with up
to 50 watts of output (the manual sug-
gests the Invader), with additional ex-
ternal padding if more drive is antici-
pated. The "level” pot on the front panel
actually is a voltage divider that "picks
off" the desired RF available at the re-

continued next page
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citer to be fed through with-
out re-cabling. There are
only two SO-239 connectors
on the back, input from the
IF exciter, and output (all
bands) with the owner de-
ciding how to route to the
various antennas (HF and
VHF) used.

Metering is quite com-
plete, positions for PA grid
and plate current as well as
relative power output are
provided.

The powersupply is solid
state; two diodes provide B+
and a third is in the bias
supply. Additionally, there
are three VR tubes.

Looking inside, there ap-
pear to be quite a few modi-
fications. It is unclear how
many were done at the fac-

Rear view with crystal access plate removed. All inter-
connection jacks, as well as the bias control, are located
here. See text for explanation of the holes at the top.

sistive load at the input. There are 3
crystal "slots” per band (one per band
included), selectable from the front
panel; the crystals are easily changed
upon removing a small plate on the
back panel. The triode section of a 6CX8
tube is used as the crystal oscillator; the
pentode section is a "times 3" multiplier
when 2 meters is selected. The triode
section of another 6CX8 is a buffer am-
plifier, used to supply LO to the receive
converter, if used. The pentode section
of this tube serves as the mixer. Follow-
ing this there are two 7558's which are
low level linear amplifiers. Broadband
circuits are used in these driver stages;
no "peaking” or driver control is used.
The final amplifier is a 6146, power
input is rated at 75 watts on 6 meters,
and 60 watts on 2. An external T/R
relay (such as a Dow-key 60" series) is
needed, although turning the
bandswitch to "off” allows the HF ex-

tory, as partofa "fine tuning”
process on a new product.
Others appear to have been
made by subsequent users.
The most notable change is the bank of
fourlarge resistors which replaced asingle
larger one in the power supply. These are
seen just behind the perforated PA com-
partment. The manual, although quite
complete, hasa schematic which does not
quite agree with the actual hardware. Itis
rubber-stamped "obsolete” which may
mean that they were working on a new
version. At any rate, | consider having
such a complete manual a real bonus,
considering the transverter was not ever
put into production.

I am looking forward to trying the
transverter out someday. Hopefully,
there are a few more of them out there
somewhere. | would gladly share a copy
of the manual if anyone needs one.

I owe a special thanks to W2YV and
KD4CPL for making it possible for me
to own this item. Also, many thanks to
Joe Veras, N4QB, who did the excellent
photography work. ER
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LETTERS

Dear ER

It was great to see the article on the
Globe Champion 300/ 350 series in the
March issue of ER. The Champion is an
interesting rig that deserves more “pub-
licity™. | have been using a 3N for the
past five years

Howwever, Mr. Rau was a little oph-
mistic in his assessment of the conser-
vative design of the Champion and
Globe products in general. There wasa
good reason why most World Radio
Labs products cost less than their com-
petitors: WRL used cheaper (less con-
servatively rated) components. 1t's not
a coincidence that a Collins 32V weighs
more than a Globe Champion. In many
cases, these cheaper components were
still good enough.

But, not always. Here's a few ex-
amples from the Globe Champion 300,
The bandswitch for the final is under-
sized. The one used 15 no larger than
one in a DX-100, even though the final
plate voltage is up to 400 volis higher
and the power output is almost twice as
much i the 300, Consequently, the 10,
I and 15 meter contacts were vapor-
ized on my 300 when 1 acquired it The
same is true for the hinal plate tuning
capacitor, This capacitor is identical to
those in Viking I's, II's, Valiants, and
DX-1ts. The spacing is fine for a final
plate voltage of 600 or 700 found in the
aforementioned transmitters. But, with
1000 volts on the final of the Champion,
arc owvers do occur.

As far as the modulator tubes are
concerned, there is no advantage to us-
ing 811 A's or 57285 in place of the stock
809's except that 811As (and 572B's
which are more expensive) are gener-
ally much easier to find. The small
amount of extra audio obtained with
these tubes cannot be uhilized unless
negative peak limiting s emploved
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Even with negative peak limiting, the
increased audio power will cause the
maodulation transformer to saturate {cre-
ating distortion) due to its small size.
Finally, if one does want to use 811A’s
as modulators, remember, the filament
current requirement is several amperes
greater than the 809's. This may stress
the filament windings for the moduta-
tor tubes which are incorporated in the
low voltage transtormer. A separate fila-
ment transformer is recommended.

The AXPHM finals were a good choice
at the time the Champion was produced.
As late as the early 60's the 9349's were
$10-15 apiece. Compare this o $5-7 for
61465 and as much as $25 for a 5894 The
tubes were rated at 45 watts plate dissi-
pation in 55B service with a maximum
plate voltage and current of 1000 volts
and 210 milliamps respectively. Inclass
AB1 operation, up to 74 walts per tube
is possible (single-tone power output)
and up to 97 watts in class AB2. Very
little driving power is required in AB2
I you plan to use the 300 for SSB, use a
scope to check for flat-topping. Believe
mes, Pve bried it!

The finals are mounted on a separate
subchassis above the main chassis. This
makes a nondestructive modification
using almost any tube possible if one
wants to remove the existing subchassis,
mmake a new one {metal work required!?)
and install it 1 this still sounds like too
much work, the existing subchassis and
sockets can be used,

An excellent replacement for the
G909°s (that can use the existing sock-
et=) is a single 7094, Although this tube
15 somewhat uncommon, it is far easier
to find than the 99095 and 1s generally
less expensive than a single %69 new,
let alone a pair. {1 found two brand new
709 s without looking very hard and
shelled out only $40). Since the 7094
u=es the same socket as the %98, the
maodification is simple. The socket must
be rewired and 63 volts at 32 amps
supphed tor the lilament. To obtam full

continued on page 40



Radio Frequency Oscillator 0-152/URA-13

by George Rancourt, KIANX
82 White Loaf Rd.

Southampton, MA 01073

About ten years ago | came across the
manual for the Collins-built URA-13. 1
though! the set was very, very interest-
ing 50 | kept the manual hoping that
someday | might find the radio. Tias
year atl the Hosstraders Hamfest in
Rochester, New Hampshire | found one
in a pile of other gear brought in from
an estate. | got it for $10.

I don't think that Collins built very
many URA-13s_. My set is serial num-
ber 10.

I wish | had more knowedge of the
history and application of this set.
Maybe there's some ER readers that
have additional mformation. If so I'd
sure like to hear from them,

At the present ime the set is stll
under restoration. When | have it work-
ing, I'll provide another article.

9, Description of Radio Frequency Os-
cillator 0-152/LJRA-13

(figs. 7 & B)

a. Radio Frequency Oscillator 0-152/
URA-13 is a 29 tube RF oscillator de-
signed to operate in conjunchion with
Radio Recviver R-3%0/URR to produce a
stabilized, modulated, exciting frequency,
within the fraquency range of 1.5-32 Mc,
to an associated transmitter operating m
the same frequency range. This radio fre-
quency oscillator is designed for mount-
ing in a standard, Boor mounted 19-nch
rack, such as Electrnical Equipmenit Cabi-
net CY-1119/U, for fixed station use. The
radio frequency oscillator may also be
mounted in a shock-mounted, 19nch
rack, such as Electrical equipment cabi-
niet CY-1216/U, for mobile installations.
The structural parts of the radio frequency
oscillator are of aluminum,

o

b. All operating controls are on the
front panel (fig. 24). Two handles at the
outer edges of the front panel facilitate
withdrawal of the radio frequency os-
cillator fromm the rack. The fromt panel
meters are the AUDMO LEVEL meter
which indicates the phase deviation in
radians during phone (PM) operation;
the CAL IND meter which indicates the
input level of the TF inpul signal during
normal operation and indicates fre-
quency deviation during calibration;
and the LINE CURRENT meter which
indicates the FSK relay current. Bar knob
controls control the various funchons
of the radio frequency oscillator. These
include the FUNCTION switch, the
SERVICE SELECTOR swilch for select-
g FAX, FSK, PM (phone) or CW op-
eration, the MOD TEST switch with
switch lock, the DEVIATION control
with control lock, the CARRIER CON-
TROL for selecting LOCAL or LINE
operation, the ASS0C XMTR FREQ
MULT switch for compensating for
transmitler frequency multiplying,
POLAR NEUTRAL selector for select
ing FSK operating mode, AUDIO
LEVEL control, and the LINE CUR-
RENT control for adjusting the FSK re-
lay current. The indicator lamps include
the red POWER indicator which indi-
cates that the line power is on, the yel-
low OVEN ON indicator Lamp which
indicates the discriminator oven is on
andd the green AFC indicator Lamp whach
indicates that the radio frequency oscil-
Lator 1= tuned to the radio receiver fre-
quency. The POWER ON-OFF toggle
switch turns the line power on o both
the radio frequency oscillator and the
radio receiver. The LOCAL MIC KEY
jack at the lower right of the front panel
provides connections for local micro-
phone or key,



Figure 7. Radio Frequ

{
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ency Oscillator 0-152/URA-13, front view

Figure 8. Radio Frequency Oscillator 0-152/URA-13, rear view

Frequency range
Method of modulation........c..we..
Types of Service available

Line input
Local input
Input impedance (if).....coeerrinninnnnn
Power output (rf)
Input frequency for afc operation
Nominal

Range for afc operation..............c.....
Input voltage for afc operation.......

Power input

115/230 vac, 48-62 CPS..cvcsenrvarenrarasnnas
Number of tubes.......covrmrecerericsnanenns
Weight

1.5 - 32 mc (continuous).
Reactance-tube oscillator.

cw, fsk, fax and phase modulation for phone.
cw and phase modulation for phone.
100K.

....3 watts to 50-ohm load

... 455 kc.

452 to 458 ke.
10 mv (minimum).

285 watts.
29
97 1bs
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RADIO FREQUENCY
OSCILLATOR
O-152/URA-13

RADIO RECEIVER
R-390/URR WITH
PANEL COVER CW-
261/URA-I13

NOTE:
THE EQUIPMENT
CABINET IS NOT
SUPPLIED AS PART
OF OSCILLATOR
GROUP AN/URA-13

Figure 2. Oscillator Group AN/URA-13 equipment cabinet installation, front view.



LINE INPUT -E]
EQUIPMENT
FOR CW, PHONE M
{ FSK OR Fak :{
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INTELLIGENCE RADIO FREQUENCY
____IWTELCIGENCE |
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RE OUTPUT : b'
] 5'52-"--':-—-1 XMTR E
D

INTELLIGENGE 1
—

ALt O-1%2/ URA=13 RF OUTPUT ! _g
1L5= 32MC L o b
e e
LOCAL INPUT
EQUIFMENT N IF. FHEQUENCY CONTROL
1 FOR €W Q A5 KE INFORMATION
| on enone b‘ - _—
ELECTRICA AL
fereeeeoady PURPOSE CABLE
ASSEMBLY
CX- 1619/
RADIO RECEIVER

R-390 /URR

Figure 4. AN/URA-13 frequency controlled transmitting system, block diagram.

The author's URA-13.

SIGNAL CORPS 0.5, ARMY
R.F.OSCILLATOR 0-152(XC-1)/URA-13

COLLINS RADIO COMPANY
1387230 VAC 4882~ 1.9MC 70 32MC

Identification/nameplate enlarged
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An HB Crystal Calibrator, the '6CAL®6'

by Tom Marcellino, W3BYM
13806 Parkland Dr.
Rockville, MD 20853

Do you need a crystal calibrator for
that receiver restoration project? Do
you enjoy novel and practical construc-
tion projects? If youanswered yes, then
you may want to read further in this
article and maybe try your hand at
building the '6CALG6’ crystal calibrator.

[ recently purchased an NC-300 as a
restoration project. After correcting the
many wiring mods, some you wouldn't
havebelieved, I wanted to install a crys-
tal calibrator. Being the impatient type
and believing that it would be a long
wait for one of those XCU-300 calibra-
tors to come along, I decided to build
my own unit.

The circuit is by no means original
and can be found in several issues of the
50's and 60's ARRL Handbooks or many
tube type receiver manuals. The tube
typeisn't particularly critical and types
like the 6A U6, 6BZ6 or 6GMG6 are inter-
changeable and all work very well,

The crystal was the critical part in my
project. I had two 100khz units in my
junk box and another in my Drake 2B
calibrator. Incidently, the 2B calibrator
is essentially a "carbon copy" of this
circuit.

I found, after much head scratching,
that the crystal I initially used was off-
set by 10khz on the high side. This was
discovered after changing capacitor val-
ues with no success and almost canning
the project. Being a stubborn and per-
sistentindividual, I said to myself; "self,
this is a simple basic crystal oscillator
so why can't you make the darn thing
work?" Well, isn'titgreat when you can
talk to yourself and get answers!

The best I could do with the adjust-
ment trimmer capacitor was roughly
+/- 4khz. Now remember that gave the

The '6CALS6' calibrator installed in the
author's NC-300.

calibrator a range of 106 to 114khz and
not much value as a 100 khz frequency
standard. It was time to experiment
with the two other crystals in my stock.
Both of these units worked very well
with a range adjustment of 97 to 103khz.
So beware of the operating frequency of
100khz calibration crystals.

The remaining junk box crystal was
my only choice because the 2B crystal
was returned to its original home. 1
thought it would be a great idea to
solder a small bus wire from the crystal
can to the ground bus for construction
stability. Well I was wrong again be-
cause the calibrator stopped oscillat-
ing. Apparently this crystal has one of
its electrodes shorted to the case result-
ing in the use of insulating tape wrapped
around the can. The crystal is plugged
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The shell of the 6L6 removed showing
construction of the calibrator.

into a socket and really doesn't need
support so the wire idea was elimi-
nated.

Now comes the novel part of the
project; what could I use for a chassis?
[ wanted something unusual and at the
same time functional. My first unit
used a small aluminum box (real inno-
vative) which scored a big zero in aes-
thetic value and a double zero in elec-
trical performance; it didn't work.

Enter the vintage always faithful 61.6
metal tube, With only three in my stock
and at flea market prices of $10 each, |
wasn't particularly enthused about de-
stroying one. Having never opened one
of these tubes, [ didn't know how much
internal working space would be avail-
able. Well I decided to take the risk
because my ham intuition said it would
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2.2p¢ 330K
O 1} AW

13 iseihw

'6CALS6' schematic

suit my needs.

The opening process was a success
and the following describes the method
used. Phase A, first de-solder all base
pins and then using a small tough screw-
driver pry up each of the four tabs from
the shell that wrap the 8 pin plug. Now
the plug can slide from the shell. What
remains is the shell with the protruding
glass vacuum sealing port, a inner metal
ring and several small wires protrud-
ing through glass seals.

Phase B was put into effect and out
came my Craftsman half horse grinder.
Using the coarse wheel, the tube was
slowly rotated while grinding away the
bottom flange. Another point of inter-
est is the shell material. This is some of
the hardest steel I've ever encountered-
perhaps it's stainless. Maybe a reader
could educate me on this issue. After
much grinding, | finally reached the
interface seam between the upper shell
and bottom metal ring. Be careful at
this stage because you only want to
remove the flange while leaving all of
the diameter of the shell intact.

Using safety glasses and gloves, the
vacuum port and the bottom glass seal
were smashed. After dislodging the
inner metal ring, the 6L6 guts were re-
moved and discarded. Finally, some
careful grinding and filing allowed the

continued on page 40



Heathkits That Weren't

Part Two, the SB-240 2 KW linear amplifier

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

2hew Lineas Awmplifior

Front panel of the SB-240 linear amplifier.

This is the second 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
youinonsome of these “secret” projects.
This month, we will take a look at the
SB-240 2 KW Linear Amplifier. The ac-
companying photograph is a picture of
the author’s SB-240. There are probably
only about 4 or 5 of these units still in
existence, including one owned by a
non-Heath person in Ohio.

Like the antenna tuner described last
month, the SB-240 amplifier is styled to
match the SB-104 Series. This amplifier
is electronically similar to the vener-
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able 5B-220 amplifier but features zero-
idle current. With zero idle current, the
tubes are completely shut off between
words when operating in SSB.

Another major feature is its over-drive
and over-SWR protection. Three status
lights located between the meters indi-
cate NORMal drive, OVER drive, and
over SWR. Excessive over-drive orover-
SWR causes the amplifier to automati-
cally switch to the standby mode, which
allows the exciter to operate straight-
through with no operator intervention.

A row of push-button switches below
the meters allow you read Plate Current,
Grid Current, High Voltage, Forward
Power, Reflected Power, and PEP Power.
Thereis also a handy Standby switch that
allows you to operate with just your ex-
citer while the amplifier is turned on.

A spring-loaded temperature sensor
rests against one of the two 3-500Z tubes
to control a 2-speed cooling fan.

The amplifier contains four circuit



Bottom view.

37 continued next page



Heathkits That Weren 't from previous page
boards. The input filter board contains
two or more mica capacitors and a tor-
oid coil for each band to provide inpul
impedance matching. The power sup-
ply board contains the diodes for the
full-wave voltage-doubling circuitry
and multiplier resistors for high-volt-
age metering. The main circuit board
contains the grid latching, plate current
and grid current metering, tube bias
supply, and transmit-receive relay con-
trol circuitry. The SWR-ALC board pro-
cesses the grid-derived ALC voltage for
feedback to the exciter. It also contains
forward and reflected power sensing,
the SWR latch circuitry (reset by press-
ing the STRY pushbutton), and the PEP
(Peak Envelope Power) circuit.
Following are the Amplifier's Specifi-
cations:

Band Coverage: B0, 40, 20, 15, and 10-
meter amateur bands

Driving Power Required: Less than 100
w.

Maximum Power Inpul: SSB: 2000 W
PEP, CW: 1000 W, RTTY: 1000 W

Duty Cycle:

55B: Continuous volce modulation,
CW. Continuous code operation (10-
minutes max. keydown,

RTTY: 50% (maximum transmit time-
T manites ).

Third Ovrder Dhstortion: < 10.dB or belter.
Input Impedance: 52 (2 unbalanced or
less at 1.5:1 SWR,

Output Impedance: 52 o 75 £ unbal-
anced at 2:1 SWR,

Zero-Signal Plate Current: Zero mA at
approximately 2500 volts (low), zero
mA at approximately 3500 volts (high)
Small Signal Idling Current

Approx. 2 watts input (idling plate cur-
renl should be 120 mA)

Grid Corrent Indication: NORM LED
lights at approximately 160 mA.
OVER LED lights at approxamately 180
mA.

Latchout occurs at approx. 200 mA or
greater; with a 500 pisec delay

SWR Latchout: Latchout occurs at an

SWE of 5:1 for 1000 W DC input.
Cooling: Temperature-controlled 2-
speed fan,

Front Panel Controls: Tune, Load, Band
Switch. Power, CW /Tune - 558 switch.
Meter switches: Operate/Standby,
Multimeter (plate current, grid current,
and high voltage), Power Meter: PEP
{forward power only), forward, and re-
flected power.

Rear PanelLine Cord, Antenna relay
iphono socket), ALC (phono socket),
RF input (50-239), Ground post, RF out-
put (50-239), Two 10-ampere circuit
breakers

Tubes: Two 35007

Power Requirements: 120 VAC 50/60
Hz at 20 amperes maximum. 240 VAC
50/60 Hz at 10 amperes maximum
Cabinet size: 8-1/47 high x16-7 /8" wide
x 16" dewp (21 x 42.9 x 40.6 cm)

Net Weight: 51 Ibs. (23 kg)

The most popular reason the SB-240
never shipped was due to safety con-
cerns. Not that the basic design was any
less safe than previous amplifiers Heath
produced, but there is an adjustment on
the SWR-ALC circuit board that is
mounted on the bottom of the chassis, A
hole is provided in the battom cover for
this adjustment, but the control is very
close to the amplified RF power-sensing
circuitry. There would be no problem if
the adjustment is made with an insulated
serewdriver, but a hasty adjustment with
ametalic screwdnver could be fatal. Two
other reasons the amplifier never shipped
were because the matching SB-104 was
being phased out and an FCC ban against
amplifiers that contained 10 meters was
on the near honzon

The author regularly uses his SB-240
amphifier and worked over 300 of his
313 DXCC countries with i,

This completes a look at the S8-240
amplifier. Next month we will take a
look at the SB-645 (unofficial model
number) External VRO, ER



Heathkit Manuals

Part 4

John Hruza, KBOOKU
2521 5. Holly St.
Denver, CO 80222

Since the publication of my last ar-
ticke on Heathkit manuals | have dis-
covered a few more manual numbers.
Again, all manual numbers except for
the O-5and V-1 should be preceeded by
59" e the full number for the GW-12
is 595-555.

As 1 said in the first article of the
senes, the complete list of all Heathkit
manuals known to me is available free
o anyone for a large SASE with two
stamps sent o me at the above add ress

Communications Equipment

Model  Manual Equipment
GR-64 54942  Shortwave Receiver
GW-12 5-555 CB Transceiver
LW-52 56007  1W HH CB Xevr
HA-1D 5402 Warrior Lin Amp
HP-13 - MBS Pwr Sply Spec Sheet
HW.9 5359 ORPPCW Xovr
HW-64 53185 MNovice CW Xeve
HW-5400 5-2952 HF 558 Xevr
HWA-9 53061 Access, Band Pack

HW-I7A  S1118 2-Meter Xevr
HWA-I7-25. 1109 FM Xmting Adapter
HWA-5400-1 5-2856 AC PS/Spke/Dig

l‘llﬂ.‘h
HWA-5400-3 5-2968 Key Pad Access
HX-11 S-4%  CW Xmatr
HX-20 55 SSH Mabile Xmitr
PSA-Y 558 HW-9 Pawer Sply
SB-313 5-1330 SWI. Receiver
Test Equipment
Model Manual Fquipment
IM-2202 51573 Digital Multimeter
IM-2212 5-2187 Auti-Ranging
DM Assembly
IM-2212 52261 Auto-Ranging
DM Ovperation
IM4100 51774 Frequency Counter

9

IN-12 5571 Resistance Substi-
tution Box
10-10 5-M6  DC Oscilloscope
-1z 5-1156 Regulated High
Voltage Pwr Sply
(-5 OH9R A" Oscilloscope
I'C-3 5-208  Tubw Checker
152 5.4 Television Align-
menil Ceenerator
LA | V54 & V58-Va2 VTVM

Entertainment Equipment

Model Manual Equipment

AR-17 5-891  FM-FM Stereo Reve

"r-1 5205  Protessional AM-

FM Stereo Tuner

The above information was supplivd

by KH6MM, Mervyn Ellsworth and

myseli. ER

R-390/R-390A Current
Regulator Substitute

A hint for R-390 series RX's, and |
presume this would cover R-390A

When the current reggulator tube gives
oul, as a replacement use a 12BY7 (A)
tube. This tube is a 12 volt filament at
M mA rating. The only change is to
rewire the regulator socket so that pins
4 and 5 are paralleled with the present
regulator pins.

That way, you can use either type
tube, no one is the wiser This hint was
Riven to me by an old timer that was an
Army MARS member. (Hhe Lite Warren,
WAZLVW)

My R-391 has operated for many years
now with this mod and | have not no
ticed any signilicant mstability or drify
of frequency (even when operated in
my garage with an octopus of extension
cords providing power).

I have not seen this mod mentioned
betore, but Warren had many B39 and
WOAs over the years and this is what he
i with good luck,

Dale, N2DM



Letters from page 29
power and efficiency, 350-400 volts are
required for the sereen, The screen volt-
age on the 9409 is about 250, 1 con-
nected a separate rectifier / filter combi-
nation to the secondary of the low valt-
age transformer. The bleeder resistor
was tapped to adjust the voltage. I've
been using the 7094 for about two vears
with good results. The tube will vield
up to 200 watts output if desired. | can
supply complete details for this modifi-
cation /upgrade

Sa, if you have a Globe Champion
300/ 350 sitting, in the cormer collecting
dust because you can’l find those
AX9909 finals, try the 7094 Let's hear
some more Champions on the air.
Stephen lckes, WBIHUZ

Dear ER

Sorry to hear some people were upset
with the old list | ER Parts Units Direc-
tory | for various reasons. It was a great
help o me and several rigs were brought
to hife here because of it Wasting phone
calls or postage is just part of the game.
Most of us spend time, tuel and even a
matel bill to attend a distant hamifest,
but we don't complain to the hamifest
sponsor when we don't find something
we wanl or someone beals us to ik As to
the complaint that the parts unit diree-
tory rigs should e "restored”, anyone
whao says that should first personally
inspect each rig on the list to see what
they look like This stulf isn't that rare
yet!
Geoff Fors, WHBeNVH

A HE Crystal Calibralor from page 15
shell to slide over the base plug with a
press fit. 1 now had a case (shell) and
chassis (base plug) for my project

The first order of business was cut-
ting a piece of component board to fit
inside the shell. 1 used a board with
copper traces on one side measuning |

/8" x 25/8". Mounting the board to
the base plug was casily done by sol-
dering a "U" shaped picee of #16 bus
wire to the bottom trace on the board
and routing the "U” down through un-
used pins 1 and 5.

The top of the board was notched to
accept a 7-pin miniature saddle type
socket. This is held in place using small
bus wire threaded through appropri-
ated holes and soldersd to the ground
bus.

Mounting and placement of the pas-
sive components isn't critical. Just do a
little layout planning and try 1o make
short lead runs. The last construction
operations are cutting the two holes in
the shell for the tube and trimmer ca-
paaitor opemngs, Use a small pilot drall
to make the top hobe tor the tube which
yuides a 3/8° sheet metal dreill. Next a
3/4” chassis punch was used o cut the
tube opening. The placement of the ad-
justment access hole will depend on the
capacitor position. A 3/8" hole will work
just bime. The completed calibrator has a
height of 5257 from the bottom of the
base plug to the tube top.

Using the NC-300 calibrator pin con-
nections made my calibrator a plug-in-
and-go unit. The only drawback to my
layout is the position of the trimmer; it
faces the filter capacitor making tuning
abit ditficult. This was solved with the
fabrication of a very short tuning tool.

Grounding of the shell is accom-
plished by solderinga 1 1/2° pieceod 1/
47 braid o the side ground bus on the
board. The braid is fashioned in an "S”
curve thatcontacts the shell as it slides
down to rest on (he base plug

The unit works very well, producing
4 bodacious 204 over 59 signal on 160,
B0 and 40 with 57 on 20, 15 and 10
meters. As | sand in the beginning, i
you like novel and practical you will
have fun with this project. The ideacan
casily be adapted to just about any re-
cerver that uses an eiyght pin octal socket
tor als calibrator. ER
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WANTED:; SC-101: SC-301; KW-1; 30K-1 thru 5,
MRC 1. T5A thru TRA roves and sphos_any comds
Parchane entine cstabes, pack up 88 states and top §
pand Back, (R0} 4622972

WANTED: Heathkit, Fio, Fisher, Dyracoo o
sammilar tubwe sk splifers i any condituen or
manuals for same Mike Nowlen, WBILUKB, [O8
P, Hemncdon, VA 22000 (113 T16-181

WANTED: Shll collectimg early WW I radar exuip.
& manuals, what have you Allan H Wisiner, 97
High Sk, Kennebunk, ME 4043, (207) 9557547

WANTELD: Meter histarian searching for
instrimente, Thie Instroment Maker & obber 19105
master magaines. Chis Oross, Bos 94, MeC ommell,
L #1050

WANTED: KWM-1 and/or 51651, 31281 sphr,
JIEE? ivwvsle. Ak parts radio. Randy, W9ZK,
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WANTED: FREA rovr exbendder part W a3l
TOS-12 i, Heath W22 sevr mamual. Al Norton,
KFIEY, 1008 Liberty St, Lynden, WA 9264 (160)
Vo402

WANTEL: B-38% low freg, reve Bl Michels, 1900
96, Miltord, CT 06460, (2053) 356-5729;
inlemoimeEsned net

WANTED: GF-11 & GF-12 wmily woits: alss toch
and schwrmatic info for same. Mike, WOBVA, o

WANTED: Metrr for Hammarhund HXL €ne
lincar. Panl Wang, KUGT, 1047 21 S0 #1, Sants
Monica, CA 9408 (310) 5251564,
rhic e syt e La e

'ml‘mwm-lll-nphm.ﬂn
only one tube. Pat Stewart, WALVE, 1404 Buth

WANTEL: Schematic fur KAAR 2204
rrarine b rige. Coary Kabrick, WAZWOO, 1414
M. MoKinley Avie., Tucson, AZ 85712

WANTED: [ohnson Viking mobile VIO, Georgge,
N2GHY, NJ, (609) S48 6649

WANTED: Manual & /or scherriathe for BC-23
rovr, phasto copies OK. Pete Flanmeana, WEIWLI,
&7 Philip Ave, Elmsood Park, NJ 07867

MESSAGE: Thanks to all who sent indo b e on
the VM-I eraind sfme. Carl KIEYY

WANTED: QST, CQ. Radho Craft & Radio News
mugannes, X Mk 55 Advise price - shpg, Bera
Fernander, KPS, 1674 AtLes St Summt Hills,
PR (im0

WANTED: Low voltage pwr sfme D00 fohn
Store, WIKPA, 2445 5 Hillside Dy, Springfield,
M5,

a2

Vintage Manuals Available

Your only stop for the finest quality vin-
tage. amatewr, audio, Latavette and many
radmo-related manuals. Get catalog #5, twio
$32 stamps. Pete Markavage, The Manual
Man, 27 Walling St Savreville, NJ (55572
(90H) TIE-Hed

WANTED: WW Il Corman, Japanese, [talan,
French equipment, tubes, manoals and parts, Bob
Lirabwrm, 2105 MW With, Oklabaoma € Ay OKTML
(H5) 5251076

WANTED: Tekironis memorabilia & promstional
literrature o catabiggs from 196-T980 James Trme,
NSARW, POB 13280, Maumelle, AR 72113 (501)
HS1-H7R3, FAX K51-H7R4

WANTED: | buy ham mvr's not werking but
wonrthsavang, Rom, 10001 W S4th . Shawnee, KS
L Lk

WANTED: O ham deskiop mcrophones, any
sondy | eparabe o bweads A stanads Kk, KFSNL,
A Trouken Dy, Howston, TX 7700 (7173) 774
Sz

WANTED: WW Il navy shipboard smirs &
doessaries, any comdy, Seve Fmnell, NONNG, 37
Stonwcraft D, Baston, PA TBO4S {510) 2528211

WANTEL: Heath stalssts; earky hom & shortwave
eaquaip liberature, acoessorivs, Broken or parts s,
any Heath amateur gear. WASTH, Ri 9 Dox 163,
Alvin, TX 77511 (717) 131295

WANTED: e 1950 microoosssputers for hstorical
murseum oolbechon, early magazrines & sales
btcrature. Dave, KKAWW, FOB 341, Fawd. VA
24071 (SA0) 0 0TR/ TRA-2T

WANTED: Fair 4o good conds. EF fohmson
Valwnt | on 11 Will pay abwve average prce. |
Comtelio, WASHSE, LA [5M) 8592424

WANTED: Valant I} & 558 adapter. Kobwert Braza,
MNIFRS, 2 Harvand S, Pawitucket, RIOZS60. (401)
TI1h

WANTEID: XO0U000, XCU-300 or similar stal
calibrator foe MOS0 reve; Heath D52 v bgalor
v, Al Kabser, W2EVR, 713 Mardowe Bd |, ( Twerry
Hall, Np SO0 1550 (6dre) 4245307

WANTEL: Mici. Turner BX/T), CX/D, VT.7X;
Astatec T-3, FT-40, Shaare 705, 707A S0, 505 modeds;
EV &5, 619, 678, 641, Ready buyer. Toun Ellis, Bos
140033, Dhallles, TX 75214 (2143 A28- 3725, FAX 128
a7
WANTED:: Ong antenna shunt capacitons. for
ART-13 umitr. WTRBF, AT, {602) Sl 907

19, bouk-Microuompater Design by Donald
Martin (1976). Dave Dameron, KGaBP, 819
Houndary PL, Manhaltan Beach, CA 90066631
(R0 35111




“HLET-MWIHE‘M\’M“W-HE
state size Viking Radio Amatenr Radio Socwsty,
OB 1, Waseca, MN Salnn

FOR SALE: Used technical books - radin,
electronecs, math, military, magarmes, otc Dat $1
atampa 0K Softwave. 2 Dept ERL 1515 Sashabaw
Ortorvwille, M 485462

FOR SALE: Repair/ resturation of vinkage Drakem
EF], Colling & others. Flease call for info, Die,
WAPKNT, (540) 945-KW0

FOR SALE: UTC xfmir 5760321, 4800 V @ 475 m A,
120/ 240V, NOS - $150, Joe, W6CAS, CA, (916) 731
8261

FOR SALE: Antenna funing anits, BCYI9A for
BC-A10 - SA5; BC-3068 dor BC-375 - $30: Hickok
SI0A tube tester - $60; B&K Precision BH20
apacilance meter - 350, Natwmnal NC 46 & mohg
sk - $140, Hamnmrhand HOQ 140 - S130. All +
LS Hallbcrafters B-274/FRE (SY-71) manuak,
NOS, 100+ proes - $13, prsonsty mail. Dian Mason, B
ET.1, Bon 204F, Santa Fe, NM BT (55) 455 316

FOR SALE: Zenith Hoval 10000 Transoceanic
$IZ » shpg: Heath HR 1680 rove - 990 jack,
WHFOK, AZ, (520) M- 2008

FOR SALE: Contral Fles trondos 100V smibr, VD
S125; Hallicrafters FITIYA Hsar armp, VIGE {upes
PLIT2) - $450; Gates Level Thevil broadeast
commpiessonlimiter, GO 20017 whip, WANTEL:
Mad whmr CMS-3 s used in lidumson Dk or KW
L {1 willl pay your prcel! I°. Jay Spivack, N7JOT,
125 5 Washingion Ave., 8284, Kenl, WA 980012
(206 859 Dnsll, FAN 55 024

FOR SALE CBS Labs "Viodusnas ™ masded 4240 - $75;
RUA BWeotd nnwdulstmm rusten $75 Thordaran
mced wihrme, &S00k o T b 1 S0 ), 2050
& SOH muoxd. resctor - $100 hike-new Fimac T
WY, s hrt, chamewey, fil stonr and il dhobe
200, Collins TUS-5 move & AC sply - $75;
Thordarson 1 IMTT WOW bty match masd. sfmr
= $5; HE MMTL 160M IPA in 5 rack w/Dahl HY
peve sply - S600 L oy on s item); new Eomae
ST e - $35 ALl plus shipg. James Owens,
NWEI, 15603 Tipperary S, KIS, Boulder, C0
B 1621, (M%) 673 M1

FOR SALE: Nearly u-mplpir st Ham Radio' &
Ham Radi Honzaons', Poprular Flectromics sll's

s AALTWE, (507) e

FOR SALE: Collins 31284, KE, - $H0, Heath S5
62, X5 b - $125 Jobn, Alsnka, (WI7) 337 9157

FOR SALE: Utics 650 w / extrrmnal VU, beautitul
chrome cases (b-meeter wove) - 515 Fsher K10
Spacevpander tube reverb w )/ manual - $1000 (
Lafonte, N1FRX, ME. (207} KU-6271 eves.

FOR SALE: SASE for huge list of military, ham
gear, books, parts, etc Gary Cain, POB 529,
Shakuoper, MM 55379

43

ELECTRON TUBES FREE 1996
Catalog, over 2000 types in stock.
Electron Tube Enterprises, Box
E311, Essex, VT 05451, (B02) B79-
1844, FAX (%02) 8797764

FOR SALE: Homemade galera stal racdios & parts
Write for details. 1. Gardner, 458 Two Mile Creck
Rk, Tonawanda, NY 14150 (716) B75-0447

FOR SALE: Isalation sfme, 120/240 Y AU in and
120/ 240 VAC oul @8 500V A - S60; USM- 117 solid-
state soope, w/ pluging very compact, avallabe
elsewhere for $175, my priceonly - $110; Mclninsh
ﬂ-ﬂl.ui’(?!m.lfﬁp By Bakounwswshi, 1524
St Tropae, Tudcson, AZ B5713 (520) (248009

FOR SALE: Patchbay, profesional AIXC Tiny
Tehephone™ (Sev ER 869), 720 total palch points -
S50 Cary, TX, (713) 7570040
FOR SALE: Berwh sply Electro 85, 12VIN /154
aor AV /FA-S00 o shipy, H Mushe, 1005 Wysming,
Allentown, PA 1810
FOR SALE: Tube rdios and amps. Send LSASE
for fist. Huoover Noonan, B 1, Box 187, Pineland,
S9N, (Y 7265762
FOR SALE TEX stal calibrator /manitors, w / stals,
st B W, pgaee 9 - B 000 & LIPS Mk Bibtner, 27215
Sunnyridge B, Palos Verdes, CA 90224 (00)
Y7497
HOR SALE: Heath MW-7, VG - $85 HW. 224, o
cabmnet, calib.or pawr sply - S35 TU-2 w/ all papers
20 Eaco TN sag, pen. - $15; Bogen - 15 - S04 Ray
el 914, e oust, gownd i, erirvess B - S50 T-150
mirsing stulf but unmodshed - $15; Teletype 28,
chean ke ofter. All puostpasd WANTED: Wistin
Ttk chew by repaie o, 60 M S5 o0
channclioed mobile rig PP458 CX-1213 e RT-
20, PL-279, CO- 1086, GN-55 bor GRC-9; manuals /
schematics for 2.3 Me marine mobile, eap.
PortaMarine IV, Eric, NATGC, AL, (35) 200675
FOR SALE: AM andio equipment. Collins 26W
Liewiter - $200; Aucdimas I ALC - $100; Vilumax
ARC - S100; URE] 527-A BD - $250; Miceo-Trak
PMS-MX et - $250; LIPS 2 comprmsaor / limiters
S0, Electrovoioe 6405 mic dnew) - $100. 1-ship.
WIHM. K1 #£3, Boa 712, Harpers Ferry, WY 25425
(MM B7G-6480 alter s W ELST

FORSALECRT: SHPLASFPLL SXP1LA 2707,
HPANL, SETT, SWIPLS - $10 ea or trade for JO0TH,
O, SRR [um Frased, 1 7509 Moree Kd | Pkl
CHH 4062 (614) Y27 2592

FOR SALE: Tubw Type Transmitter Garide”, 550
prictires, 5560 vmibes, M manutacturens - $17 95 1S,
$19.95 Canada (21 oe), California add v Sonnd
Values, POB 9 Dept, B, Awsbuarn, CA 95604




FAIR RADIO SALES|

* Military Radio
* Electron Tubes

1016 East Eureka Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

'Vmbk&pmﬁn:andﬂnﬁh

VFO £/R-390A (not Collins), used /checked - $45
IF Amp with good filters, but less RTS10, used - $100
ITF7/RTS10 Ballast tube, unused - $17.50

I ﬂﬁmwwmmmlmw

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers

FOR SALE: New Rl Senad 2 stamp LSASE
fowr € Made Thymme: Baadin's Latessi ilyer, Moo, 108 pos {0l
Ty Radio Company, 245 Lyttnsville Kd. Ste
MY, Silver Spring, MO 20000 P/ FAX 300-57K-
2R
FOR SALE: 75A -4 Mz drum decals, 2005 o 2008
B (s specily ), baalt color, install instroctions
%H M ppd. WOTIML, KL s 7102, Harpers ferry,
W"w "'I-l i

HJH "u';l e CE200 - fMK); MNC 100 - $20
WANTEER: Tundog urits aned Bk for TRMC FRE
SIZ, Kan Kaosltholl, 5750 Dhavid 1ML, Faartiedd, O
ASOIA- 507 (513) K58 2161

Tiunl-. ‘-hllm MNOFS IR0 TN, 90881 amp
WANTEL:: HROWS rovr, Milles WEETD Variarm
VIR Tosm Seith, NSAMA, 100 | lovsrngtann v,
Cyprsss, TX 7P420-2062 (713) 176-33 (h), 957
AR (w)

FOR SALE: Magarms, (51400
Heewriroays, Ham Badso, BSCE - proes from $1 cach
I 550 each, o bt s | SASE: Huostler modsile
andvraw, 75 thew 1 pescoeutors 995 0 undweratt 800
N1 2 H A0 b - $ 125 Jodwn etz WASE W]
TR E. Farst St Juncteon City, WS84T (7151457
il

HJl‘:lll‘ Hallb rafbers SXI5 i workamg comads
has some missing parts, contact for better
diescrypstion. WANTED: Spsbor for MNational N0 1830
sigral metes bor Natwnal NCST Mark Shougp, 27
Dogwood D, Mewton, Nj 0750, (200 Wledl?

TE e Rade

R

FOR SALE: Bepair' Haclin repanr, tube or solud
skabe, peasirable rabes. Jim Bupe, ABTTOR, Western
Aritenr Raduw Kepair Co, (WARRC), POB 097,
Carayland, WA SRSAT. (Wnid) 207400 1

FOR SALE: Heath AMIEClassic Badio Laog l;m_l_-.
ok Ik amy antheer log - S 50, Marty Diift, OB 2T,
L1} 'I-WI'II||-IIlp‘ NS0

FOR SALE: Collios 51 series dbom overbay - S0

v, specily which, Bon Hankins, KKK, 555
Semimsde Wonsds Blwdl, Geoeva, PL 32232 (4073
REER R

FOR SALE: Misc, military cyuipment &
adcessores, ham Coalitary manoals Listavailable
Hiervry, UGV 10O S840 it i, O A SSH0
(707) 544-5179

FOR SALE: B- VA orig Do 1961 massmbenanoe
emanual TW T1-5HME TSR35, 199 pes. - 528 incl
provity mail Abww, OH 4118, Jerey City, N
il

FWN SALETRALYE: Halbcoraiters S- 07 LIMF rovr,
very naw, s WA VHEF ove, very mioe. B b mesunids,
bk Frod Climgger, O (419 8686117 after 6"
Eastern

FOR SALEW S 19 MY, Loy corsds, w /pes - $750
b B St A v SO - S0 S Blarthaone sk, 4971
h\ "'."l“i L sorme, T ddiS VBN el W)

H'll H-\II' Seevra 1250, 525, HIFVIOA - 500 CH
5 - SN0 WANTED: O ol 7558 104 S5
FA serws Bltrrs. Ward, KSHD, 116 Famrway Dy
Prbrmsrad, LA SO421 (5 15) 404 4



WANTED: Very early Hallicrafters and
Hallicralbers /Silveer Marshalleguiprent inchuding
Skyriders with yntire front panel dull aluminum
cobor, 5-30 radio compass, 5-33 Skytramer, 535
-, wousd console speakers - H-8 & K12,
HT-2, HT-3, BC-93 antenna tuner, parks,
advertising signs, paper memorabilia of
Hallicrafters. Al want RCA model AVE-11
airport tower tecerver. Chack Dackis, WDSEOC,
The Hallicrafters Collector™, 450 Russell D,
A.-lm.'l'lmﬁ l“-I‘IHL‘HL"

H'm Trdosamy b obd Al Rasdioun Chicagss
T'm reararchang the asmpany o an article m ER
M sy foukes, storws, heatory ot Rut H Miska,
NEWCW, MR Woagmer Wossbs O, Arn Arbor, M1
103 @) 41004 whk. FAX (810} &41-1718
TR, | A ey oo

WANTEL: Viestors and tulss by sescum O4d
aned oudd armateur on commerceal bl boregn
and dosrwstic ponchuosed, traded o donatons
wekoome Al correspunadencoe answeresd KelHA
Ye Olde Traseunitting Tube Muscam, YO8 97,
Emrlc-_t_r_:_f_'_h SRS (T Al 60

WANTELX: (Hd tube amps & sfmr's by Western
Bectric, UTC, Acta, Perrless, Thordarson: fensen,
JBL. EV, Altee, WE sphr's. Mikie Ssamers, 2452 W
Flmt‘hum; T ndded s mn 15

HW'I"ED' Help, Ds for Lk SO0 mn.l 75TH
tubsen; acedremes for Mir. Lank bomeaell. Larry, KFSWY,
e 1139, Occidental, CA 95465 (A07) 5741000

WANTED:HF 38045151, AC 1814 Kagi
Mitosha Japan TEL/FAX O11T-R1475- 2491150
il by 1 7260001 yserve o |2

WANTEDY M.mml schematic & pwr ~ply for
Singper SE12D panadaption; BEE shawk mount;
RBCT pamel voltpeter (CVIZIS4) BCIO21C
farnaal; SXTL SXER Mark Lipsam, KATGIE, TR
Tith Ave, ME, Bedmond, WA RIS (206) H3S-
589

WANTEL: April I'lild [ tJ- magazine. James T
Schivstett, WML, PORYS, Codartown, GA 125
70 7an-S008 =

WANTED: Hallicrafters SK- -lm‘Ath hmﬁhL
OB, any comads. Al Beermand, NG, TS eo0ss,
Orlanca, FL 1286008, (417) 1515510

WANTED: Drake 218 it i ene ovaely Bols
Mistchum, NIWEZL IN, (17 81 famt

WANTED: Tube 7360, new ol usedd; Workman
FRT? GLUW bar nesbowr Weber, 8845 W 100Tth
S, Ok Lawn, 11 M53-5252

WANTELD: AK-5, matching sphr for Heath
Mohawhk rove. Les Lampatt,. VEIHN, ER L
Lavmchowne, ONT KOE 1L (617) 6544076

WANTED: Mulbtary ¢ abuset hor B P0A fromd puared
D plate for K88 rovr fuhn B K, 4018 Norwalk
Se., Uniemn City, CA 94587 (510) 4714808

WANTED: Klelnschmidt wleprinter models: 311,
20, (AN FLC0, ANSGLC-T6, AN/UGC-39._)
Tom Kleinschmide, 56 N Maple St Prospect
Hh: IL HINITO-1021, (H47) 2558124

WANTED: "\-HIIJ,I EH Scobt roves, omly in very
wound comadn Jose Conggas, EAJJL. Contact in the
States, Kurt Keller, CT, {200) 4316850

WANTELx: IJILL certificate stickers, old style
trarslucent ones over 300 Dhck Geongge, WETTRF,
15245 Lymn Terrace, Minnetonka, MN 5545

WANTED: Military tev binscal manals w )/ nespect
o spasce diversity neoephon, R0/ or SPein
melated. Peeber, NY, (212) 7257160

WANTEL® Information, tevhnspees & referenoe
materials i solid state VHF & UHF super-
regemerative rovrs. Shuart, KIS, W08 Mevada S
Erddbwossd City, CA 90062 (415) W9 0675

WANTELD: Heathhots i erthaet conbundl of ool for
quality, wremdifiead conds: AC- 1. AM-2. AR-1,
AT LUA-L D20, D035, 10 -40, 10X - 10, HA-10,
AF-1, RO SB- 00, T L VFLL VXL Dacke NTWIE,
ME, (207) Te7-5143. FAX 7992505,
reamal Y b d o on

WANTEL: UGN hand crank generator & filber
B FL- 100w 474 raaclion; BC 474 parts set; AT
cowtrod b manuals /S achematios for KB, RET,
REH entertainment radios of WW 11 Henry,
KIDGEWH, PO SR80, Santa Kosa, CA 9S0082. (707)
54517
WANTED: F'F'ﬁllw.smlhnuld'lp.ﬁ amateur radio
catalogs, PP manaal SE6T0, Bruce Heong,
A1 20500 Hwy 13, Wasoca, MIN Sed#0, (S07) 535
Sni

WANTEDY Mavy fubwe fostioes OF1, O0), OV & O
& manuals; ATH, KU manuals, Steve Finelli,
AN, 37 Stonweciolt U, Easton, A TRES, (60109
?52 H"H

WANTED: manual for Systron/ Donner fred.
comnter 61524, ong, or photocopy, Offening, S0
Ellsworth O Johnson, W64 S5 Coeur Dalerw St
Spokanc, WA I 1061 ph/ FX [S4) B35 2101

WANTED: Johnson Adventurer, Heath SB-o00
VO, SHE "Caondapsber ™, Globe Chied 00 or n5 Soout
Greg Greenwood, WBAFZH, Box 1325
Weaverville, O .& W“'t WKIHM 1707} 51122

WANTELI: Late ?‘i&i 5104 or S1)% hlters
NASSONN), NASSKEF AL, on FASS FAIF. BSFIL, Tla
Fawway v, I'Irhuml. l.-‘\"ﬂvl..‘l (515) 4440

WANTED: SK1 stal uﬂulm for TSALS A2 SIS0
ke ol Sognal mugarmes lebegraphy stems.
Brian Roberts, KSVKY, WeS Evergrorn Ed
Pistshbsrgh, I'A 15257 Hl-l"ll--huh

WANTED: Collins 'IIM 'l-rlnhd' & VSR or
TR B e buarm al filter sclapbers for SE4d0) Budch
Sohartan, KOS, 56050 Mary Dy, Rochester, MN
SRl (SIT) TR
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Svetlana

ELECTRON DEVICES

SH AR AR AR A AR R B R R B R

ERERRRAERAANGAaRRidaRnadsaniddndenndnmen

Stocking Dealer for Svetlana
All Transmitter/ Audio Tubes

ROM-755- 245
Dee, WAPNT il Sound in Mind
Waynesborns, Vieginia

Headquarters: B0 S Serronal Parkwaybuntuile, AL 500
P TSGR 13040 = F o 2OSBA0 8077 « Toil Fioe B0- 7 HEL-S800

Fow v DI bos loms d it o il o Vovilioms

L L e T oy e R T |

P s e By Bl Wher WAL o

-w...-..r..i W hraimnst ¥ A e m
w*w.smhmnm Fhone 4152303

FOR SALE: Taking bids Tor all of the Tollowing,
Hallicratbers SX2H& Sepbors, Hickook BF gonerator;
kl‘llglll EF generator, Acourale Instruments 257
usbsir Beibior; TRH WP amny; Do key relays; Leader
LABMI scope; Py raemid prhasse 3% Baonsey CT-90
huq vcosiriber; abiobal Specialties mas HOA fresy.
counter; Palommar Tuner funer; Heath patch & O
multiplier, coas & ofhier sdapsters; Conel DF BX;
b ol whals; varises st homebrew anbenna
tuners & parts, shaart rack cabinet, IINMH, 250TH,
2A3 & many other tubs=, s for BCR I Aok
WM-1 & other SWE mwilers: many bows of
oommponents hardware & more! Pachup o the
Baovsbomnarea, Call o wndo. Dan, MA GBI T "’k.. e B

FOR SALE Hamm, Comet Proy AVO 1I|| felues
ools, ew - S0, K FROA w /cabaned. goosd - $225, 111
SiCal  Collrs YI0B wontr, Labr - § 005 P e M LA 300K
bersear - S125; Dvake R6C filbers 005, 1 5,4 ke - $0ea
novse blanders hor R8O, TR, SPRA - $50ea. Tea NIB
4-65A"s - 550 WANTEI: TE& AM filter,
Commaphone 35, 1000 fobwn Huot, KU&Y, 25712
Esaciid Cres. B, Uplanad, CA #1784 (909) 9614759

tl!l!llll‘lllll'llﬁll*lilliliI!I!llllIl#lllllllllllllti|1|||i1|

-

FOR SALE: Mew list hundreds of manualks,
s hermatiesand servioe mformaton, Sened 2 stamp
LSASE. David Crowell, KATFIN®, 40 Briarwoisd
Rl Morth Scituabe, BREO2HST 2HOG, (400 ) 95 1145
FOR SALE Yoesu FT-I00 E w/ matching VECO o
."F'LT FAS; Yawrin FU-HHER w /Silver F..'I-p‘_lq- mi
S0 Y o FR-TOES ¢ FL DO st - BA7%; 1 Rermees Sl
tukibe 3 g st - RUNL, Tran TR 200A - 300, Imiperial
S5 b LRI AM - $125; Maco Dusten, new babes

SN 1%l 2000 MULYX prwoalwihe - S2500; Saltronas 1011
C - 5225 Ball o Joll, O A, (RN STI8-0008
FOR SALE "Ham Prsce Uabde”, owver WO (e of
b gear sdemtitied & disacobsed fromm mode] rurme
& Sowr numbsey Owver SRN datesd prices, Prices for
wver 2500 different dems. Bostanchors thnough
HT's, lirears, burser, sinbes, soves, sovrs, mics, par
splve, antennas & more. Use abas todes rprhier the e
cryphic ad diss iptions - 3590 95 includes LIS postape
Calilorma add tas. Sswsrnd Valoes, U@ | ept K,
Auburm, O A Wi

FOR SALESY-T1, K-46 phpr = I-hl. hubwen I
28 Mlalben W00, WK ary Basd o abireet. Ray, MO
EIETE S 0 L]

FOR SALE Citiren Barsd B Scbemmatses - $4 «
L5ASE Sewed manad, swsbel & other prertment
dlata o Mlarven Mowa, WAL Fave 28601 AtLanta
GA JOR5R. {70) 4845057

FOR SALE: Dwabe 2A00 sphor /() emaltapdaer, VG -
825 s shpg Chuack, NZSM, TX, (i) 798 1452




WANTED
Colliny promotivnal literature, catalogs
and manuals for the period [933-199],
Jim Stitzimger, WAMCEX, 21500 Via
Irama, Valencia, CA 91155 (8@5) 259.
2011, FAX (805) 259-31530

WANTED: Mcintosh and Thisrdarson amplifers
any conds. Marcus Frisch, WASIXP, Box 28800,
Greenfisld, W1 SI2ZR08008 (414) 2979310

WANTED: Help ¥ibroples build its Company
collisction of Vibophes g, kevs and memorabilia,
Call Mitch, WAMOSE, at The Vibrophex Co,, (81)
ATH-HETY

WANTEI: L lII[l.m ’q.l'l'l-lll."‘l.ll' uﬂl.ﬂnﬁ! \ah
Rterature, mameals, promotonal teme & Segenals
Exdund, KINCPE, PO 92, Fl Toro, CA 925RW0-
oL (A faas e

"mluﬁi.w'ﬁr lmmm
amateur grar, wmtrs, ovrs & sooesones. Dean
Suwwaller, WARITR. 72 Buckboard Rd. Tieras,
WM EFA. (505} 2661570

WANTED: TMCGIR 42 HF Reve Hank, WSk
() 211681 FAX: 281 1684

FREE: Froe + LIPS shpg (o a good home: antique
testenuipmient carly PO vintage Includes signal
gEneratues, swieep generators, capaciton checkers
All restorable State your itenbions. Dewey,
WL, ORS00, Edgemont, SEVSTTIS (6085) 6
TeN2

WANTED: KT-1 ballsst tubwe for Gabes M5S0
modulstam owenbe Barry, WEIFTL ME. (X7)
- Inl4

'ml}mlﬂ-ﬂlnpl'hliﬂhlh
Apuache, Mobhuwk or Maraoder, o worbsng Seme s,
HG 10 oo HG- 1B VDY Pete Cullom, NSCED,
1132 Harkem Bivd, Kockdond, 1L 61100 {8153 %5

Eugene, OR _ﬁ?#ﬂ‘_l_JﬂW

WANTED: Information from the following WERL
catalogs: 37, I, "W, b, 17,48, S0 & B Wyou
can bwekpe calll - Lo Mleyerson, WENGEQ, CAL (619)
-1 'ﬁi

H‘AH‘IE}-AM_ qm‘ﬁ!ﬂ.ﬂl‘.“n\-r
T17, TS xmmitr. Pete Hamersma, WEZIWL 57 Phalip
Ave., Flmm-ll‘lh,"illﬂﬂ'

WANTED: Hugre Navy equipment: ﬂuptmd &
shore radio, radar, & sonar, mint o junkers.
Walliarm Diorceelli, 304 5. Chester Ave, Park Ridge,
I1. M8, (BA7) B25-20MY, integral@iust com

W.I\N TEL: .-\mrhlp.lnrlu.alln1|.um Hritish” 'h"ulh‘nn
tubes, clrca 1925, Gary Paynie, 5251 M. Presma 4202,
l-rmu CA 710 ey

HAHI‘E}A“-J--I nu-luhiumnlm{fﬂ-'l'uwatl
vl timmatcty) o b desiad i o Globse Kangg S0, | newsd
appro 6,500 obvres. prmary CT & appaos A radl
wibumes sevondry OT fowr 2 bharms rasoof appros. 118
Vrn, WOVY, Bon 157, Lo, NI 5860 (701) 378
am

WANTED: National bog, calmn pae q!ir, a5
Colling traneverer. Don Mosnis, NellDY, 11553
Paltwia Wlvel, Coramde Hills, CA 91344 (18] 368
TIT4

WANTED: TMO CGIR 92, Hallicratiers SX28, 5X42
roves, collector quality, comprlietee, John, SNERG,
795 Gunter B, Persacolba, FL 32526, (904) 944
Bl

WANTED: Hollicratler SX9  rove/spkr,
commetically «lean, operational, al o easonable
price. Charles Glover, 270 Ponderosa #1037,
Casmarillo, CA S0 (RIG) 891520

WANTEDE Factwwry S meter umts for Hallw rafters
SR & S0 povrs, el e Sodt Moy RCH
powr Fermme, WASHILY, SN0 fame= Way, Armoyo
l.ﬂ'ldt L h""-l"l mﬁlmﬁﬁn

“l‘l’fl'ﬂ} &Iun l.utrp- mF W 1S 125V b
Precismon tubse lester masdel 910 or 912 john
Mbarrisoen, 173900 WA Camden Pk, Eston, O3 145320
(513) 4566852

WANTED: Minl, prrisbirie comdy 5% 115, 1328,
also renbed 58117, T4 for parts, Bulwen) Steak,
1726 Kinglet CL, Sunmyvale, CA UG08, (0] 541
1"—'-?

\\’.&NTEIJ‘_ Hallw ratbers SX-T0), 55 120A, ml.wl
be working & in exve condw. Glenn Cuthrell,
WIHMVEL 910 W. 2wl St Roonoke Bapids, NC
FTRETD. (919 535500

WANTEL: Heath grar, mﬂ\lm:xﬂp
arsd snuals Tl Robsdvines, 5339 Cha busder Dove,
Kalamazoo, M 4902, el ATS-T9TR
tullmlnhh-rﬂll [} ] ImL ]

WANTED: Gonsel model 1201 pwl H‘Iy &
maxdulator: Heath HO-10 scope; Ewn 722 VD
fohn Lewts, WHONWOL, 3526 N Elmoroit Terr,

. Pooria, T 6la0d, [ HH) 6855065



R-39%0A Receiver Module and PTO
Repair Services
Dennis H. Hatch, WAOWAR
Teletrun Electronics, Inc,
1407 E. Trail S0
Dodge City, KS 67801 (316) 2253736

& BUYASELLATRADE your Ham &

& [Flectronics gear with low comt classified :
ndy Publbod twice s month, (74 newes ) &
syvesr, Maded Fust Class (e vear
mbscription 313 Free sample copy. ¥

* HAM TRADERS EXPRESS *

L

* PO Box 1693, Byren, GA. 31008

WANTEL: WHEL-70 s, HE sl for deplay,
st e e quislity | thasear s ol (5 cands
0 paper walls of Amateur deplay Call Leo, ($07)
F92- 1708, Wesdern Hemitage Mursum, { bk

WANTED: Hammarbund mamish, parb. parts
units, from the serws Comet, HO, SPP Alsos

accessoraes, catalogs, spey shwvts, memorabaia
Robrert, Amubeus Bl Surplios, (517 I 7 TELeT2

WANTELE Collirs. MY, WEXB/C, other pre- 14940
Collirs amuabeur grar bor my collestion. John Firey,
WHSHEL 4818 Delbarton, Houston, T 77083
13 5615-KW1

WANTELE: Payving invemesdiate  ash for o Feoder
and VOX guitar amplifier. Frank Craj, AT,
HO6H W Forvst Hlose B, Coreenfield, W1 59228
WANTEL: Manuals, manuals, manuals for radn-
related equipment o buy or swap. Catalog
available. Pete Markavage, WAZUWA, 27 Walling
Sl "u_l.-'n 1|I'I“I' NHN'I'?"' I"HHF J i-H H"ﬂ-l

WANTE U'Hi -"\ -"'-"I"H."l.ﬁ r\HMP Wmlm1 Hm!m,
or equiprent marked Civil Avromaitics or any
airline. Jamves Toeherne, D109 Chapsed B, Clifton,
Wi 22004, (00 KHL62T2

WANTELX: Sharp, working Colline A2V2/3 o
complete my station. Dave, K4ST, FL, (904) 477
KHIN

WANTEL: Knight-kit Bandspanmers I, any cosmd s
Willis, WOWWIL, AR, (5007 H57. Vi

WANTED: Condenser, carbon and other varly
Brosdiast minrophiones: cashor trade. James Stoeke,
o 6200, Kingsland, GA 31548, (912) 729-7242

WANTED: Torksay any Tunch boxs & relatesd it
Arthr Frite, NGSFE, 104 2nd 5t Montgomery, A
I:"H“' 1?!"’) r,{" :b?{

WANTED: WW 11 Japraine mllll.in- randio of any
ki pre-war Japarese O] cards Talkashi D, 1-
214 Minamidai, Seyaku, Yokobama, Japan. FAX-
MI-R145 IIM

WANTELD: Tc-hln b e sbuaits for Mallory Sa
Lok volduemn controls, AU switohes for Sa-Log
controds. Wil pay your prioe James Fred, K1,
lﬂﬁﬂ' I &40 (T M“Il

WANTED: 1A 10T, S, lh."l'dir-n,lr-.‘r
oxtal, armphered, maskded, black phenols, tube
bt t.-m-h-d K1, Cuther INM

WnNTE[I- Ay i-h-nulmn i N.lmp s TAR,
TAG, TAL TAL, TAR, maunuaks, parts, ot William
D, WHS Charsler Ave, Park Kidgge, 1L 80068
(B47) 25 2nE inbegrabibuss com

WANTED: BBM Mavy rovr, kw frag version;
RCA ARSE Phease stabe price, conds. Frank B
White, KBOYTG, OB 3280, (Mathe, KS éalnd
whl_l_rﬂ_r.ldtru rell ot

WANTELR T 368 in grasd working coads. [ will
pick up within N mibes of Backiond, 11 Pete
Curlbum, N9SGEDY, 1082 Harbem Bivel, Bowkbord, 11
B0, (51 -}%m‘?

WANTEL:: Miwsd Haesath h&hh't caner o risstorable
SEM0, SHA, SH000, W 10T Mike, KE3OO,
1A, (b 1IN TRAAEST

WANTED: SCRIBDC-654A, monual &
comnectors, PE-D0Y, TRY, all accisssories, Morm.,
WO, i Jetta Ave., Bakemfielkl, CA 9508
[mﬁp CEE T

WANTED: WW 11 I.l|~1nu'w it & rovrs {paris,
Phagin coilsd for restoration & FR artichs. Ken
Fankon, BoUwl, a0 040 Hratta S0, Ste O 106, Bend, OR
SO0 W) 92 P lakirvegaod com

WANTED: Valiant Il & S5Badapter Rubert Braza,
NIPRS, 20 Harvand S1, Pawitocket, K286 (401)
T i6

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

PURCHASE RADIO SUPPLY
Elecine Radwo enthusaasts. Tired of antesteptic electromics stones” The answer 1o this sad
comditim s a heavy dise of Parchase Rado Supply
Looking tor tranmatting amd recerving tubes, components, handware, amd publications * You

TEL (313) 6688696
FAX (313) 668 8502




e O ool

_—

R ER— =

R S —

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NB- 1 Noise Blanker 15 a small solnd-state devise thal plugs directly mnto 122
123 andd 124, which are kocated on the op of 3 Collins KWM-22A HF transcewver. The NB
| may also be imstalled in all versions of the Collins 7550° § receaver

In addition o posse pulse blankng and random noise suppressson, the level of the received
signal may be amplificd 15 B or attenuated maore than 20 dB. Specs upon reguest

P.0. Box 6160
Nogales, AZ 85628-6160
Telephone 520-281- 1681
DOVETRON FAX 520-281-1684
FOR SALE: Conronss XA esoiter - 3125, Heath FOR SALE: National NCX-1000, facbory

Qo - S50 Heath HIDTY, HINS potches - $300ca
Larry. VEGRF, Tlox M, Ar, Ul NI TEOW anada
B19) 6271 v

FOR SALE: LSA /Russian, signal oorps winchess
sets, Do 19 MK inchading sply unit Mo 1, acnal
variserseber, contnol wits, radio commpass B0 415F,
BCAME, indicator 1-81-F, cabdes, hydrabors, also
BO9A9 purwers, Radio Soadd, 10079 RII’HI‘ Rd,
Horsehwads, NY 14845, (6I7) 594-3512

TRADE Mallicrabiers SX- 107, HT-44, PS-150-1210%
manuals for Colling 7hA, 755, ar 51] reve
WANTED: Viking | or 1] parks units any conds
Eullln{ “ollier, NATUA, GA, (%13) 9K l-!?r-

R}R SALE: RnA Motorola, WO TRY, '1“1-'-" JA01
HW LG AT per IREEY amp, desk top
e, SEWEHB tuner, BEW T/ RSW, Diowkey rlys;
SARH; RO/ 108 6 & LI e ARCS TX & BX, &
more, Joe Perratto, M1 5W Evergrom Ln, I"ql-m
City, FL. B0EM0, (407) 2H0-7303, anvy tirme

FORSAL LI bectrcity /teleggraph bk, |H9S- 19215
assorted madio Dooks, handbooks, callbooks &
magazines, 1917193 SASE bor list Jan DY Pevkins,
524 Bonita Uanyon Way, Beea, UA 621
FOR SALE: Collow VI -2 VO ewciber for -1
VG-E - BOY over S50 Fuggene: Rippon, Whaes/S,
W5 Donnimgton, Aubwern, CA 95600 (Y16) 5855
BT, 79 PM T, Dewiiw on 8th ning,

FOR SALE: Microphones Astats 758, ammplified
D104, huarsibmked 13 IN B MIS; EV 50950 V-1,
BT, &, Turmey W, 22 77, %0, ssdebonh, SSETON
anknown old one. chements, conmectors. Bl
Coolahan, 1450 Muami Ly | NE, Codar Rapsds, 1A
R4 ‘-IT:\ ﬂl'ﬂ LA

FOR SALE HRO, S1H. RME VHF-1524_ Heath (-
mudtiphier. Carter Ellott, WIMAYS, 1460 Pnedale
RBd . Charkettesville, VA 727901 (R048) 979 TR0

w /mwler, hardware, KF
ST shypwd Covwrpe. RKTANX,

incomplele wnil,
oy, ol
MA, (41 H ST

FivR ‘..“,F Fhrmmadsreserrs, o 1hlumu1u«m~ﬁ parcd
Labricatyon, 15 years probolypse tevh CAPCTCTE,
vacunam fulse libevabe, Roan, KASECW, 1L, ()
-If'r' S F :H.!l. ANT- 5474

FOR SALE: 1“.‘! lish, e & wrasd, whk‘ mﬂrﬂ.
avdio, ham Eecently espandesd SASE 52¢. Bl
Bt oumbe, WHETW RO, 1052 Bart et O, Wchita,
KSer2i2-1212

FOR SALEMTRADE: Hallicralters 5118, VOO -
SA5: Calliohse € hisst 500, VIO - Sl ool 101 €12 20
VOO - S6 WANTEEY Blenon 77; Caniset TV 2M,
Turmer mics V7L X, 255 Mational Sebect-O)
Joesct, el MO ICR, AM. P, spke embdons, orkg.
marnials, Banger, NS, T5AL Rack mount
BT e WO ERATE, 500 weatt link coupele ool 1ol &
1 Sam Champie, KIFXX, 105 W MoKienee,
Hurrritstony, 8 9TRAE (501) 5672579 Sat. or Sun.
oy

FOR SALE: Heath KW antenna boner, SA-J040
w fovmamiter - $1 10, sige traver TT-12 - 321 edectromc
kever HERI0 - $95; Hallicralter S 120 - S8 540
junker restorable - S0, Collins. mechanical Blter
SO SO0 cyobe W Riller - $130 Med, WOMLT,
677 Mg Viess Dy, Sontrose, COVET00. (9000)
215

ELECTRON TUBES: All types -
trarsmittirg, rooerv g, obsaolete, mal-
tary—Large mventory. Daily Elec-
tromics Corp., 100914 NE ¥h St B-6,
Vanoouver, WA 98682 (8000) 36-6667,
(36d1) B9e-HH50, FAX (36dl) 59%- 5476




A G.Tannenbaum
T — T
Electronic Service Data
PO Box 186, Ambler, A SO0
Phaseee 215580 ROSS, Fax 215 530-8327

THE

FoR
VINTAGE PARTS &
SERVIUE DATA
19208 PRESENT

FREE CATAL(M:
CREDIT CARDS WELCOME

FOR SALE: Pocketsoupe S11A; National NU#
Hasabhy TOT tubse checkir, 19038 handbook by Badio
Mg Cialamy mobile pave sply imanals REAAJTT,
R A smtes, ARCS, PO, Allied dota books: 220V
Vartar, ARRL muansals & handbooks, old & new
Howvard Houod, 56700 SW dith 51, Port Urchand,
WA W nh {Wﬁﬁ?l 21

FOR SAL EJ'TI'..H.I.’)E_ Heath 1III H'H.I heyer
warnses Uonmnmansd roves, RAB-A rowvr. Toen Beond,
Bom 1552, Sumus, WA S50 (0M) 500051

FOR SALE: Fube W orvstary srscu s, mwew - 525, parecd
meters, SASE for g, panr 4-800k - 50 Frank
Law, WHSET, 1| Wildacre Hd, Charleston, WV
504 IIH:I- 'I-I.'Hﬂ!"

R]I SALE: nlllrh KWS- 1K, l\.."l I-miu- ot
il (st - 500: Fldion SS0-000A, 1 owner, 8227
- 25, Ellico SSE-100E, M129 - §375 ALl + shpyg
Frasd, NC, (9100 BR3-OHYT,

FOR SALE Galaxy R-550 weve, S5B/RTTY S AM
Filbwrs - 5775 Drake 20 - S 150, 200 - 575 20N - SH5,
Hallicralbees SX 100 - S0, SX71 - $200, Heath X
SOB - 595 Siaer & Twoer - 3115/ both; HW 101 &
HE-2 - 827% Amece TH-86 - $975; Hamenarbond
HO- 180A & splor - $425; Natwonal NC-125 - 5175
[ herstron W-2 sl macter - 555, Borud maoded T4 0o
sweitch - $55; K- 990 IF mosdude - $50 others, frow et
Richard Prester. 131 Ridge Rd, W, Miliond, N
OF RSl (200) 7252454

FOR SALE: Vintage exquipment manuals starting
al - §5: Hallicratfters, Jolnson, WHL, others, SASE
foor lisst. LM Diweersd P, 9090 Walnut St Erie, 1'A
165012,

50

t Repair & refurbishment of older lube-
| type amateur equipment. Fully FCC li-
censed; 35 years experience. Chuck
Banta, NeFX, Claemont, Calit. (LA aread
l 1909) 593-1861

FOR SALE: “Teletype T-shirts. The Teletype
Caomporation’s “T symbol in black on 4 yellow
{what else?) Hanes slirt - $15 ppd . Slaen Loor X1
cnly: Jack, WAZHW], N (201) 9277784

FOR SALE: Mew o, TT-068 i pluggs foe Colling
S T/ WML ZA S HIF-0800 ship'd in LISA - B8 ea
Chint Hancock, KMnL, 6567 Ashiehl U1, San
Jowsae, ° A 'rll‘l'l' A5

FOR SALE: Flevtrons lh*numn'nﬂ o osded
2tk tester i wonsd come - SPE omoilbomnope
BUA masdel 875 - §75 hohn Vidler, Alska, (W)
V75T

TRADE: (5Ts, (s, 6k Ham Radio for U5Ts,
O ithwer muages, sabes i, etc. Newell, OB 2005,
Posirat Robwerds, WA SHIRL. 1-800 94055

FOR SALE: AET-13, lair - $1Ill TOS wemir - S50,
rovr - 575 Kenvwood TS-530 w /CW Hiler - 5299,
HW-101 w /HP-2H I, ek wie, sl '\-FILI
125 Halli S-410 rovr - 545, HIT-20), parts - §25; BT
8P ARG - 50 221 frig mcter w i AL sply -
1k ARC-S parks umibs - §5 ea; U620/ ARC 27
control box - S0 John Devan, KI6DCY, CA, (H15)
TELR2T.

FOR SALE: BME-&580 /N orig. bos, manual,
owrer - $195, meew - 1T000A + skt - $175 Dave,
WWORRIEE, ALY, (0000 AaS5- TREA

FORSALE | rprrabod Arrabeos Rl a 42 mumuote
koo fraturimg, WHHY, Kal and WeFEA "Tall
T akes ared Pag Anteves”, prodoced by the=“snsthern
Califormua DX chub ~ _empoyed running 07 - Hugh
Cassidy, WABALIL - $10 + 53 shpy M wemd
vheck and make payable tor Harvey Lasdman,
ML, 4923 Enoins Terrace, '.rujl'm. CA 936

FOR SALE: € allins I1!H-'! S HIE 230 MHEe aircralt
wovr- 5250 or BOY, I Ciross, WHSWO W, O A, (305)
b -ﬂE?

FOR TRADE: My TML (€ |"R"N] pecetver, irssellent
comditton WANTED: National NO WKL Niel
Wiegand, WASVLE, 121050 e bang U s, Austing
1.\. ‘:'I-""‘ |1-| PP

H'}ESM.E_ II---IL High Freguers y M hwr-m--:m
by Hiasrd, anvooded tirme classe - S ppad B Fastwnck,
SEAWC 2200 heestnut 58, Hladkdomificld, W] (8003,
IHHH"-I = rad

HOR 5!.[1 Nin Ampl“ml I-pm st Dubse
sowhiets, type BS54 - $each +shpg: wiibe poroelan
vz msulators - %75 each ¢ shpg Jarmes Prsd, K1,
Cutler, IN 465924)



FOR SALE: RIT for EWM-2 and S Line. Mo
modifications for KWMM-2 85995 pested /4295 for
kit SASE for details and order info Joln Webb,
WIETC, Box 747, Ambersi, NH 0%,

FOR SALE: Fiberglans mds, 5/8° dia,, 13" long,
LW resistant, good standofl insulators, twinkead
spreaders, ten pyed - $10. Ron, KSYNR, NM, (505)

FOR SALE: PRCAT LSB/USE kit - S40; new
s hiirwnd cosn antenna paned - 5% Al restorable.
oy Craswell, WROVNE, 121 West dth St Joedan,
MIN 55352- 13108 (602) 4%2-7013

FOR SALE: Central Elex tronies: fundesied ) 108, G
555 20A, G - S0 Eiom: 753, VG - ST TS0 ps G-
S5 Drake 2A /280 calibeator, VGAG - 3165 KB,
VG - S140; RaB/TXAR/ACS/ I, Vi - =I5,
Hallicralters HTHLG 855, Kenwossd RS9 T30/
- 295, Knight T-150. G - 99

NGB, G- 365, RME 45, VG - 3150 8. G - 52590
Descnptions. are sppearanar only. All » shpg
Eugene Rippen WHaSSS, 105 Donnington,
Auburn, CA 5L (¥16) 8856147 79 ' PT
Device o #th rimg,

FOR SALE: Two Multy IhnnHth
-6l ea » shpg, or B0, Wes Chatellier, WS,
1950 Chaevedle D, Platon Rougee, LA TUS06 {504)
72199 eves.

FOR SALE: Unbwilt Heath AM-1, antenna
impedance meler, complete, in 1955 catalog, - BO
over $50 o trade. Sam Mevener, WEKBE, OH,
[216) 50 1244

FOR SALE: Sellown, '\u[:-muﬂh SFarva, with
manuals: Glolsw Champ MN-A, rare AT tuner,
new hinals, reca , worig, - S0 Yaseu 101-£D
Mark 111, AM board, WARC, FV- 101, Y- 145 mmc,
new idisgplay, 6140, mind - SO0, MOS0, cal, 2M
- 000 Adventurer < §225; 519K, mebolt - §2505
Atlas 210 X, blanker - $22% nice Colling 75-A2-A,
1,400 cyele filers, product detecton, spke - $375;
H-LA- X, pelnln - $2H5, Fheath SH 0044000 - $140
ea; servicable, complete 12 volt AM mabile, trade
Tor recent 2M rigg or - 5275, Like b5 short, no trades
Photos - 1 ea. SASE o Larey, KF&WY, OB 1139,
Occidental, CA 9565 all inlo on your dime (707}
B2 1000

FOR SALE: Dvake € lirwe - 5775 Motoroks R¥S0A
in cabinwet, beauntiful - 350, Prefer 'U. WANTED:
Halbcrafters SX-88 Jamis Cewr, WHSEXZ, 1003
Dverhiil, Bediond, TX 7R022-THN (H17) S40-43731

FOR SALE: M52 cartwmn mic, replaced T- 175, w/
PLAS pluge. & cond, IPTT, ong, manual, NIB - $15;
HS- W headdwets, WW Il dates, NIB w/ealra
carpaeves, condagy, desscant, wotnscbons - $Wea,
manuals, any date, quantity, etc. Military
Mlarketing, Inc . Bon 741, Moromss, GA W01
7 T89S

FOR SALE: Restowvad radion SXAD, ST RCA T
§ - B on va. WANTEID: ARB sowvr. B Haworth,
WIFUA, 112 Tilkowd Rd, Sownerdale, ] 080503
) TRI-A1TS

FOR SALE: Collins meatball lapel pin - $5.95 +
$755 & H George Pugsley, WoZZ, 1362 Via
Ranche Priy, h-l:tﬂlhha.l A IS

HJIS&I.E.H.Idmll'lnhtm‘Hrhhdh-lls, !lﬂ
tithes, call or write for bst. Paul Washa, WOTOK,
£ Three Poans Bl | Mo, MN 550641245
(12 4T2- 180

mun&mtmm vonmmerscal smir. 5/
n B2 rated SO0 watts AM output, CUS, 15 o 10
M, PA & maodulstor T 250TH s, Calling all
Cars™ until 19626« W o 257, 130+ s, brosdcast
typwe 47 mecters, iderhocks, cvoen o gunt vewmg
wirsdow for those 4 ghowg Z50TH S, conplete
eaaly arvmable. brauty ek gy, musch st

o comsborestaen, reo o uenerstateon,
SIS0 woonrth of tubwes, wimr s & hedory. 9L only
rear Santa Rosa, Caldformia A Tatsan dacd of for
me MNewds TSTH - $550 cash nothang; bess. Mhotos
§1 wa. SASE w Larry, KFAWY, POB 119,
Ocoschortal, CA 5465 all bk on yomar disne (A7)
ﬂ"l-ll.'m

HblSﬁlEL-mMMwﬂm SASE
foor Bt s Sindo & e ST Carter 1, WANHC,
RO TT, belialantic, FILXRNO-00TT (000 727-
M5

FOR SALE: BC-0l4E new escepl fop paind
scratches & tube names written ondir assis -
F135, Clare Ubwens, NIRIR, 76035 Amokd D, N
Tmuwnndn, N‘r mzu 1?1h| 2 HHAD

FOR SALE: Collins leur. 1 spechalize in S-line
equipment. Kesonabie & work guaranteed, Steve,
NEIIK Hnn Il1ﬂ {nllplﬂ.{ ﬁ*ﬂlll‘- Iﬁ'ﬁ]m‘! Tkt

Fﬂﬂﬁﬁl.ﬂ!i'“.. IU $25; HID- HIII l'l'i. Wibroplex
farmbie padidles - 845 Vibroples chrome bug - $55;
RA7 sphr - $40; OFL-A moanual - $5 Brandes
Surperior haadpluons - §1%5; Heath HRA-10-1 stal
calibrator - 520 WANTEL: Viking 11 stal boand,
NO-MN dial. Tom Marcelling, WIBYM, 11806
Parklard U, Roschwville, MIVHISAY {'I}I]I'.I'J"I T463

FOR SALE: NH-&&FM.F&;%&MM
g warkingg condx - $1H0E Barvy, WTTKY, OR,
i) a3 1219

FOR SALE: TRC-75 w/ 11 VAL spiy, Vietnam
era | KW SSH/CW contummms duty - $ 100080
Erschsades orig, manual, est wts & spare parts.
Contact KERHE or me. Vacuum tubse lsl, SASE,
e b i al buwskos, malitary and hom equapment
mraruaks; handbonks, clecifonies magazines, ot
big; list - 1. WANTED: U501 cands. Joe Holslemn,
PAEA, 1515 Sashabaw Rd., Ortonville. M 362

IIHMI.E.melh&rTn“ INT umitr &
200 w /el Dhsty Bhosdes, WSEAMCAY, 1524
N Dorset R, Teow, OH 45770 (515 191546




E-Mail: wllpétempen.net

*combe beniders wath protective covers

“ervwd SN seoomonncalv pe atens

W7FG Vintage Manuals

A3 Wayside Dirive
Bartlesville, OK 74006
Hoane Page: hitp Seapen netfs Tl (BD0)-807-6146

* 7 davs a week
Mot popular military manuals in stock, ART-13, T- 168, B- 190, ARC-5, eic.

(918) 333-3754 G

* SAME for our latest catalog

“rmend Mecath ooy am abon d ™

Caonllins, Pwle, Colodde, Natlsrapery M

sriwecd Meashlse b Natimal, Yo, ot it

FOR SALE: Heath SB-400, SB- W0 - $215;
plesmepatch - $1% S 100, HP-28 SPaEm, SBa00
s, clock) - $185, HW-S80, S, neew umir
masdule, ovr dead, dioect freg. entry keypad,
microldiaer - $225 HO-1Y munitor soope - 65
Morausder, Lo - S 1 fobweson Vikong for parts, not
resbowabbe - §59, foduramn 775 Al hbwv, works,
ks casr - 855, Kenwons] K 990 T 5894 gunt
-7 Lane, KMNOW . (6 09) 470065

FORSALEA Ly gear - SASE lor ld WANTED:
Vintage riggs. Thee Baclio Findser, Jos-d Thurtell, | 15003
Prescilla, Plymouth, M1 25170 Tel /Fax (V03 454
1840

FOR TRADE Two goesd RUA S3As lor one
Tawhor KTIA. Jobin H Waller e 16112 W. 150
S (Mathe, KS anlie? (9] 7) TH2 &455

FOR SALE W Muller anfowmnatn anderrs tumner,
Tl by D0V mwcbers, NN wealts s ovemds - 850
RO, (7700 fubell o2 10

FOR SALE: Heath [V%-600 xmitr - $65, S8 novr
S5, HIF 0L ACVTVM - $20 Norm, WICTY. POB
W12, Wit Bridgewater, MA 02179 (508) SE1-8049

HELP: Newd schematic for 3 Lafayette HB 1154
anad MAF sove. Diennis Baker 15013 S Black foot
e OMathe, K5 a2, F-mad wisfimassound net.

The Radio Finder.

LIBO3 Priscilla, Plymouath, M1 48170
TEL/FAX 313-454-1890
thurtelljh@aol.com
June Specials:

JOHMNSON sk Kilowatt, juist .11.|:||.n=d Frovm orginal ownier, SN 286, owner mestalhed
Johnson kit includes AB2 lincar @ 2 KW PEP; another Desk KW under restoration;
COLLINS 75A A4 04977 WAHM overhaul, excellent; COLLINS FRT-6, 40 KW transmitter:
51, (RE); HEATH Chippewa KL-1 2 KW linear amp w /K51 ps; KWM- 1, w/S16F-1,
speaker, looks and works great; KWM-2A (RE) w/ Waters rejection, 516F-2 (RE); 75538,
mint, (RE), SN #80,000+, CW filter; 75A-3 w/4:1 spinner knob, 3 kHz & 800 Hz
mechamical filters; 512, COLLINS R-390, Miltromix remanufactune; B-725, under
restorabon; B-1051-0; SX-101 Mark 11 {with 160} DRAKE 2A, w /calibrator, SIP-60-]X;
FIO-T00- A, (s i), CSB- 100 JOHNSON Ranger WRL Clobe Chied W Dicluse, LAFAYETTE
HA-225; soupesd up HIW- 100, w /SE-600/ HP-23A; M2B-4{RE), S16E-1 12VDC IS{KWM-
2), w/oomplete mounting bracketl, cables; HARVEY-WELLS Bandmaster 7-Maitch
turser, (6] ARC -5C oommand reververs m mlhur].' rack; CENTRAL ELECTRONICS MM-
2, BC-221, HEATH 558 adaptor (as 1s)

Undea ostherwise noted, expuipment is in good workmg condition. Please send SASE for
trst o addditimnal evpuaprment

We also specialiee in finding gear for our customer s, ket us know what you're looking for
and maybe we can help




DOVETRON PD-1 PRODUCT DETECTOR

‘ The Dovetron PD-1 product detector is a small solid-state (dual
JFET) device that plugs directly into the NBFM 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.

LP'PME TRON

P.O. Box 6160

Nogales, A7 85628-6160
TEL: 520-281-1681
FAX: 520-281-16584

FOR SALE Collores KWS 1 [rew tubws, ong, caldes,
relay, and manuals, new Blower beanngs) & TS5A-
4 (new tubes, 30, 60, B0 filters, ong manisal),
12A-1 lighted spha (near mint), package anly
$3,800 U or U shipy, Colling 27002 splor - $275;
WE 3151 lincar with spare 4XCISX, Peter Diahl
screen wbme S50 KWAM-2 351107 mudnle
eouard wiith 2 M- | pevr splies - $150. Randy Best,
WAZCPA, {612} 266-2256,
hestiiprimenet com

FOR SALE: New johmson/Heathkit 2-pin m
connectirs < 58 shpd; Joboson bong cabinet sorews
{new manufacture) for Ranger - 3757 50, Valiani
4/8R.50 shyud; coming soon Ranger ITT kit Cal,
MEKYR, 2937 Los Arboles Way, Los Osos, CA
FR403, [HiI5) I5H-B703
ceustagquiiiaraid elev calpoly edu

FOR SALE: Introduction o Key Collecting . 64
p.tp;rmﬂuww|Ih:htr.|lﬂ!p;mn|u F11 95 ppd LISA
Start now in this lascinating hobby . Artitax Books,
Bow BA-E, Maynard, MA (1754

FOR SALE: HRO-W, ACTS, sphr, 7 coills, 2 conl
Bones, DCPS- $500; AF-68 - $50; Hiickok #8500 - 585,
KWS-1 relay - 850 Morrow Faloon KX - $50. foe,
KAMKS, WA, (206) 747 549

vimail

FOR SALE Colline embrosdesed grey hanahall
capes. winged or meathall - $15 ea or both for $27
Outside US enguire. Mal check o Ridinger's
Enterprise, MET Bayherry D, Chino Hills, CA
YIAR-INRIT

FOR SALE: OO mags, July "0 thra Dec. 95 - $20,
complete. Francis Waggoner, W2ITL, 268 Barben
Ave, Watertown, NY 101, (3115) 7R8- 1621

FOR SALE: 553A - §75 « shpg WANTED
Hallicrafters SB-75; two goisd 86l tetrodes; RE-18;
REK-2), RK-2R8. Samdy, WSTVW, [(SH) B36-2134;
TOA 1 Moty SO

FOR SALE: GCalawy [ sovr, w /AL pwr sply &
eonsole Swattmeter/ phonepatch - $125; Johnson
KW Matchbos, e, cone s - $250, Plusshpg, Micheal
Crestishol, KR, (6171 5815479, maiiislue net

FOR SALE: New malitary dipole antenna kits, 2
MHz/UP, inc. balun, coax - 533 ppd. Lowell
Thonias, AARSLY, POB 15026, Fresog, A 93702
(2089 2271605

FOR SALE: Mechanical filters: FASSFA-21 - $55;
ISH for PRU-4T - §50 WANTELD: GEC 1k
modules. Joseph Pinner, KCSILY, 2010 Ruthaeosod
D . Lakavette, LA 70500 (318} 981-7766

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

[ Tube manufacturing equipment and assorted fube bases for sale

TUBES BOUGHT & SOLD
Industrial - Power - Receiving -
Vast Inventory
Contact Donna, Sales Manager, United Electronics Co. (est. 1920)

Special Purpose - CRT's




Colling Video Library
Maintenance and Repair Videos
For KWM-L, 5/Line, 305-1, ML-1
HL-RES COMMUNICATIONS, INC.
212 Wosndview, Clarkston, M1 48345
PRIy VL - duild

NEW HQ-129X FRONT PANELS
Photo Available
Ron Hankins
333 Seminole Woods Blvd
Geneva, FL 32731 407-349-9150
rh+ !l @usa net

WANTED: Estates Buy-Sell
Specializing in:
Collins, Hammarland
E.F. Johnson, Hallicrafiers

Electronic Switch Company, Inc.
8491 Hospital Dr_, Suite 318
Douglasville, GA 30134
Phone (770) 920-1024,

FAX (770) 920-0700
E-Mail k4mzwél akorn.net

WANTED
Heath HP-24 AC pwr sply for HA-14
Mational 'E' and 'F coil for HRO-50
National ‘A’ and ‘AC” coil for HRO-60
Taka, CA, (415) 6976719

WANTED
Vintage AM cquipment for personal swe
Must be collector quality or memt. Prefer
Collins. will consider others. Bob Tapper.
NOIMH, Box 61518, Denver, CO 80206
{303) TAD-2272, FAX { M1} TT7-6491

WANTED: Heathkit, Fion, Fedwr, Dynaco of
srmilar tulw audio ampdifnr in any oonds Mok
Mo e, WESLUTEIL 1O 1041, Hermadon, VA 2300
{Tfﬁl T 1800

WANT[]] Military electronics, l!’.! ¥F, radar,
woarrarrarications, best, manisals, iterature, ot What
have you got? William Van Lennep, OB 211,
Pepperell, MA 01460 (50K) 433-6031

WANTEL: Vintage tube CH s, pr/ modualator los
Jeshursonen SO0 Semed cardh or call s fmadels youmay
b, Shews Wik, WHSLICT, Paow 1086, Cluate, TX
TEOAL. (HOO) ATl T M0 leave missage

WANTELY: i tube-bype CH ridio operating /
irwmiers manieals; also tabetype OB radios, Walter
Ryan, 7114 Geyser Ave., Reseda, CA 91335 (B18)
WA-ETIS

w.ﬁ.#".ﬂtt Viking 1l top & bottom covers, any
restorable conds. Tim Casey, WIEIL DB 247,
r'r'l prre i M."ﬁ D46l (Sow) 480 hrT‘

WA.N-II‘I? Kenyon simr catalog or copy 11.I'I-h1ﬂ
Woud, 109 Shorelime [y . Star Harbor, Mlalakotf
TN 75148

WANTED: Colline WX -1 waltmeter, 3536l
mech hlter adapter for 75A -1, 7B cahbrator, RCA
AR-35 Smcter fow Exde, KBOR, 2623V Clare St Fan
Clamre. W 50000 W2 (715) SH-4542

NA.NTE.I}J wrfiar \+-ln & sicvsnores L filbees,
MNIB-YVs JIZB-4, V265 Bob KEemp, 3 5
Wahington, Lake City, MN 55 u.!

WANTED-LUTC LS55 orCL NS plate sfew Martn

Freprnbung. WS(HLI)L, KR | Bos 568, Monterey, IN
) (219 0220

WANTEIE Watkis Iuhlluunl-r'. Tl s
Electromics Inc. info, catalogs, manuals or
equipment. Terry (Ylaughlingk WHSCGVE, PO
B 61, Madson, WL, ST-086], o8- 244-31 35

WANTED: Reward for National SW 4, has 4 tubes
bt omly o st of conli. Bobert Ervemark, 198
1607 |'h.|1||'l|:|r1r BAA D200 (617 95043

WANTED: Johnson Bangger, Joluson Desk KW
Willing to pay top $ lor pristine conds, Lee,
WOVTL, 1L, iH-I.-] ADEATO0 (1), T2 IIH"in]

WJ\N'II ” \1- HH!HIHN o e sockels) state comnidx &
price. Wil b s T Bavy MARS station. Lane
C, Zeitler, KM, 2062 Barmnaey St San Eiego, CA
921

WANTEE: Rewand paid for Mational SW 4, has4
fuebses bait omly one set of coils. Robert Enemark,
WIELC, POB 1607, Dhaslrory, BA 02U (617934
S0

WACO S5NWX FILTERS

Ehminates BF Interference
In Telephones - Just Plug In
1/812.95, 2824 00, 343300

“IF THESE DON'T WORK,
THEN NONE WILL®




FOR SALE: Tubes, nevw, | or 3000, 40% + off, SASE
ore-mail for list. fim Dillon, WLICMO, 200 Seward,
Juneau, AK 99801, (907) 5B6-3223,
b g ltptiakasba net

FOR SALE: Ultra-Mod & Taylor Super-hlod
drcuits allows up o 150 walts positive peaks,
each circuit instruction - §2 ca. WBSBEM. 410
Retinhood D, Flonenoe, AL Y5630

FOR SALE: Radio tubes; repair and restoration of
all vintage amateur and commencaal radios, 25
yearsevperenoe. Herbert Stark, 121 N Thompson
S, Hemet, CA 925400 (909 655 304

FOR SALE: 75A 4 Ml bz drum decals, oth old and
e, bull color, install sstroctons - 3850 ppd.
WIHM, K, Box 712, Harpers Ferry, WV 25405

FOR SALE: “atwonal Fi- 7w / 8 mecter conls, have
b power supply and h/b 20 metes cols -offer
P, W7XK, O, (541)-F5 2381

FOR SALE: Collins 75A4, pu-l m-chﬁ:d
conditeon, S50, SP-SYX mevds some TLE,
50 Heath HW- 100 with PS5 $15000; BC-779
5P-200) with 'S, $12500; Radio Shack [0-150,
S5 Knight Star Rosmer 54000 Al phus LTS,
Joe, NYSZ, UT, S01- 3906830 after 1800 MST

FOR SALE: Heathkat, A Cande 1o Amateur Kadie
Products by Chuck Penson - $17 ppd. Ken
Greenberg, 4858 Lee, Skokie, [L 6077 (B47) 679-
B

FOR SALE: Hammarhand S1%4600.]X26, Zavailable,
good cond. Victar, KE6VIHI, CA, (80%) 563-4026

FOR SALE: GlobeV IO - 865, Drake 21, repairable
= $A0k AC-4 - $55, Drake-Collins stals - $8 ¢a, C1-
1= %115 Harmmariond clock - §5%. Bill, M1, (8109
weny

FOR SALE: Elmac AFSRA wmbe, MIOTTD AL .|"D¢."
sply, cable, VG - $12%; Hammariund HX50 xmir,
VG-$150, WRL Clobe Scout GROA xnbr, exc - 5125
All w fmanuals. Chase Hiearn, 104 Glenwood D,
ﬂlmmhﬂ VA ZHHS. (H4) 229-7261

FOR SALE: 300L-1 (WE) - 000, 5-Line, 7553, w/
6.0 ke filber, 3253, T120-4, S16F-2, ortg, manuals -
$1200 or trade for other Collins. Mike, CA, (204)
453159

FOR SALE: Collins KWM2-A, (RE], PM-2.3128-5
-$1200. George. KTANX, (413) 5274004

FOR SALE: HIM a6 sg, gevwrabor - §95; Tek 500
wope - $65. Victor, KEGVHI, CA, (RI5) 5834126

FOR SALE: Mint KWM- | (has key lock), S16F-1,
DX ackapter, mic, manual - $150 Greg CGaore, 11528
Watermwwn Ln, Charlotte, NC 38062 (704) 549-
Lrib s

FOR SALE: Unmeslified BC450, VOC - $45
Collirs mech. filker ¥-120/ 12N2 - $30, Hallicrafhers
TU-SETU 48 $15 Jorm Macordin, NIEY., | 26 Sumemit
Ave., Upper Darbey, PA 19082, (610) 352-5247

WANTED: Colling KW-1, KWS-1.

WABAKG, NE, (412) 4e-Hol2

WANTEL: Drake TA4X or TAXH umtr, dead or
alive. Newsd the POT assembly formy T-4X project
Dan Langstrom, KOMRA, GA, (912) 452- 1015 eves

WANTED: Dentron Clipperion- L with or without
tubes Lane, KNOG, (619) 470-6528

WANTED: RCA AVRSA, AR, Western Elecinc,
MNatonal AGS; anything marked Burcau Air
Commere. James Treherne, 11909 Chapel Bd,
Chifton, VA 2024 mm

WANTED: BC229, 230, 429, 430 coils, 919 MK 11
controd bowes: ARC-S stulf, tube audio amps;
wimrsle tubes, sell/trade Bendin Fact-O-Meber
radiiey, C-] MV-7SAL Robert. CA, Tel /Fax (707)
T

WANTED: NC- 180D sovr. Hanold Deppe. NYTY,
PO 3165, Tucson, MH‘EH'I (5200 > ) 1

WANTED: Manual for Bendia TA-12C mtr. onc.
tuning anits for Bendo AT smity esp. 450 o
1580 ki unit, any parts. lilerature pertaning to
Bendin gear. Grog Richardsaon, WARIPC, MO8 305,
Callipols Ferry, WV 25515

WANTED: The Radio Handbook, 1947, 12th
exdition by E&l: 1971 065T mag, June 63, 61, 66 73
g roilitacy TW for SCH-AN- TR or SCR-AO- 283
(BC-TU or 4300 The KTTY Handbook by Cowen;
The Besstol OO, CO anthidoggy by Conseen, dual 100
M wemitting variabde cab,. Wayne LeToumean,
WIOCTE, 1O B2, Wannasko, MN 56761, [218)
A25-TR26

WANTED: Pack issues of ER 81-72;, Drake
prromatioral Hleratuee, cabinlog, vbe, Thanks, i,
KESIEY, 41507 Sunnydale, Nocthville, M1 48167
(313 4202612

WANTED: Gorset mobile CGooM,077A & 15, Pierre
Dhuupiis, VEZMP, 70606th Ave,, East, Charlesboury,
e GTH- WU'Hﬂﬂlmﬂl'ldmhmm

WANTEL: B-¥0A NIBormint. Must be unused
and peerfect. Make not important. Tom, (Y18) 989
M, nSobew Sddl .ul'nujuﬁn_l rdu

WANTEL: hudhawlumihhlyrrhu.ﬁw.
Fender, Fisher, ot Franklin Albanese, CA, (510)
BE5- 2625

WANTED: Nooworking Tram D29 A CB radws.
Meed the synthesiver boand o repair mine Also,
any service bulleting or repair miormuaton on tes
radio Please call Dan, KOMEA, GA, (H12)452- 1015

s
WANTED: Pwr sfmr for HEOWSD rowr. Haery,
WESWIL OB 491, HighlLand, M1 483570491 (810)
BE-ATD

Please remember to count the words in vour
wd. If you are over M0 words, plesse wend 20

305-1,

55 cents for cach ruirs word.



ELECTRIC RADIO STORE

BACK ISSUES

All back isswes are available at $34 per yearor §3.25 for indivedual copies. Buy the entire
first 7 years (#1- 84) for $1735, for a limited nime. Thas price includes delivery in the LS.
Foreign orders please inguire

COMPENDIUMS

Collins 75A-4 Modification Compendiom- all the factory modification balletins from
Collins Radio Co., all the articles primted in C0Q), Ham Radio, QST and ER. 85 pages
S$20 plus 33 S&H

Service Modification Compendium for the 5-Line, KWM- 1/2/2A serics - 260 pages -
45 plus 34 S&H

Service Modification Compendiom for the KWS- 1, 32V and T5A senes - 42 pages
$15 plus 33 5&H

HATS

e qualty, 115 made, tan m color, ebroadened ER bogo <515 delwored

T-SHIRTS

The fromt displays the logo from the cover of ER (the fube outhne, Electine Radio, and
‘celchrating a bygone era’). The back has “Real Rados Glow in the Dark™ (osed with the
permission of Classc Radio) The T-shurts are 1.5, made by Haynes and come in S-M-L- X1 and
XXLA%1 extra). The color 15 just a listle lighter than the cover of ER - $15 deliversd
BOOKS

Vintage Anthology - Book | by Dave Ishmacl, WAGYVL 1495

The First Filty Years: A History of the Collins Radio Company and the Colling

Iivisaons of Rockwell Imematonal ... F40.95

Fixing Up Nice (ld Radios by Ed Romney, ... $19.95

Communications Receivers, The Vacuum Tube Era; 1932-1981

by Baymiomd 5. Mowre drd Editon ... $19.95

Don C. Wallace, WHAM, Amateor Radio's Pioneer by JTun 1. Perkins.., 82595
Crcilloscopes, Selecting and Restoring o Classic by Stan Cinffiths L$19.95

MeElroy, world's champion radio telegrapher by Tom Freach . 31995

The Pocket Guide 1o Collins Amateur Radio Equipment 1946 o 1980

by Jay H. Miller, KKSIM 1995

Heathkit A Guide o the Amateur Radho Products by Chuck Person, WATZZE __ $24.95
Radios By Hallicrafters by Chuck Daches-—— ~S$20.95

Tramsmitters, Exciters & Power Amplificrs by Raymond 5. Moore 52195

Pleaxe add $3 S&H for one book and $1 for vach additional book.

ER Parts Unit Directory

If you need a part for 3 vintage restoration send 52 and an LSASE (.12 postage) for 2 list of

parts umits. If you have a parts uml, comsuler putting it on the s Your dead unit can help
bemng others o hife!

ER, Box 57, Hesperus, CO 81326. (970) 247-4935

b




TUBES * PARTS » SUPPLIES

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

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

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

W1 5 Maple Avenuo, Tempe, A7 BS2EL Phite (S02) B20-5411, FAX (S0X) B20-8683

— —~ ——
Subscription Information

Rates within the U.S.

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

Canada by Air (only).....LL.S. $39
Other Foreign Countries by Air (only).... U.S. §70

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone .

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

ELECTRIC RADIO

145CR 123
Hesperus, CO 81326

m
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