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[EDITOR'S COMMENTS|

Instead ol writing, phu]:url,.: or I.inng 1S YO Can now contact us via e-mail, Our
address is er@@frontier.net. It's going to be much easier and cheaper to communicate
with us from now on. We hope that everyone with the capability will now start
wndmg their ads, articles or comments via e-mail

The internet is changing our lives. Although I've been a reluctant participant until
now, | think that communicating via the internet will soon become as commonplace
as using the telephone. I've never had warm or good feelings towards computers
but there's no escaping the fact that these machines have become an integral part of
all our lives. | speculate that about one-quarter of all ER subscribers are on the
internet now and | think more and more are getting on every day. Ull report back
when | have better information

With this issue ER is seven years old. As per our normal routine on each
anniversary I've produced an index; see it on page 28. 've been thinking that a
comprehensive cross-referenced index of all ER issues from #lwould be useful to
everyone and | recently considered producing one in a separate volume. I've
decided to leave that until we've completed ten years - three years from now. Stamd
by

It's interesting 1o nole that over the last few months several books have been
published aimed at our niche of the ham radio hobby; the most recent of which s
“Radios By Hallicrafters™ by well known collector fhistorian Chuck Dachis. 1 think
this book is absolutely splendid; see the review on page 8. Coming up is Ray
Moore's book on transmitters. | should have a review copy by next issue. Ul talk
it more aboul it then, NeCSW
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Jim Taylor, W4PNM, Silent Key

by Andy Howard, WA4KCY
105 Sweet Bay Ln.
Carrollton, GA 30116

SE Director, AMI

Itis with deep regret that | report the
death of Jim Tavlor, WAPNM. Jim suf-
fered a cerebral hemorrhage at his home
mn Augusta, Georgia amd became a s
lent key on March 9, 1996 Jim's call and
great sounding signal are famihar to
hams all over the country. He had ap-
prared on the cover of Electre Radoo
sue number 73 and had also written
several construction articles for the
magazine. His last article appeared in
the Decembeer, 1995 issue.

lim was born and grew up in and
around Franklin, Ohio. He had a life-
long passion lor radio following in the
footsteps of his father Chick Taylor,
WEDFY. During his working career he
worked for Collins Radio Company,
HY-Gain Antennas and the R.1. Drake
Company. Alter settling in Augusta he
started the Taylor Antenna Company
and produced a line of amateur anten-
nas. He had worked as o broadeast en-
gineer for the past several years, About
three years ago he and Hank Clark,
W2I0, had gone to Grand Turk [sland
and put a 50 KW broadcast station on
the air. While there they worked many
friends back home on AM

Jim probably knew as much about
Collins equipment as anyone short of
Art Collins imself. Il anyone in the
southeast who knew Jim ran across a
pieceof Collins equipment at a hamfest,
they were never afraid to buy it. Every-
one knew “Jim could fix o, If he had
charged for all of the work done for
fellow hams he certainly would have
been a wealthy man. Losing Jim will
make everyone think twice about buy-
ing that piece of questionable Collins

gear, | think that his ability to overhaul
a 75A 4 was second to none. Thereare a
bt of T5A series receivers in the south-
vast performing superbly because Jim
Tavlor had a hand in their restoration.

lim alse had a passion for
homebrewing equipment. | have had
many complimentary reports on the
andio of my 813 transmitter. All the
credit gowes to Jim Tavlor since he de-
signed the speech amplifier. Jim had
built a reproduction breadboarsd trans-
mitter for his father Chick Taylor,
WHEDFY, which was featured on the
cover of Electric Radie issoe No. 16, im's
som, Lonnie, WA4AS D also operates AM
and 1 once worked all three Taylors in
the same QS0 | was awarded the
"WATTS" certificate for "Working All
Three Taylors Simultancously”. Jim
possessed a rare combination of techni-
calexpertise and the mechanical ability
b execute the design ina manner which
looked Tike it was commercially built,
Some of my fondest memories of Jim
will always be the times when we at-
tended the Dayton Hamvention, He,
Hank, W210Q, and mysell would have
blackberry cobbler and ice cream every
night around 10 M. Jim would spend
hours drawing schematios and ideas on
the back of the restaurant place mats. |
bBought a Ranger about six months ago
from a friend in Augusta. When Lopened
the manual there was a schematic of a
cathode follower circuit for the speech
amp on the back of a Hardee's place
mat. It was drawn by Jim Taylor.

I am proud to say that Jim was my
friend. We had known cach other for a
long time. Augusta is my hometown
and anytime | went back | always in-
cluded a visil 1o Jim and his father if



A recent picture of Jim. Photo courtesy of
Hank Clark, W21Q.

time permitted. We had many things in
common. His birthday was January 26th
and mine was the 27th. Jim, Chick and
I were members of the Masonic Order.
That in itself made for a bond of friend-
ship and respect. He will be greatly
missed in the southeast. He loved AM
and was a member of AM International.
He was always glad to serve on the AM
Forum at the Dayton Hamvention and
share his knowledge with fellow AM
operators. The knowledge that Jim had
about AM radio can never be replaced.
We can only hope that during the time
we had with him we were able to absorb
enough to keep these old radios going
until we join him in the hereafter. ER

From Jim's son, Lonnie
Taylor, WA4ASQ

The key has gone silent. W4PNM, Jim
Taylor, my father, passed away on
March 8th, 1996 at 00:16 hours EST. The

radio world, and myself,
have suffered a great loss.

In the days following his
passing, | had many stories
related to me by other hams;
stories from old timers and
new tickets alike. The one
thing that | heard repeat-
edly from all regarded my
father's passion for radio,
especially AM. The trans-
mitters he built for himself
and for other hams are leg-
endary. One ham even ex-
pressed hissorrow thatnow
he will never have a "Taylor
Transmitter” on the air.

As for myself, I will al-
ways remember the image
of my father from the time |
was a child sitting on his
lap helping him operate.
How proud he was when | got my ticket
and we had our first QSO with each
other; CW of course!

I'll always remember the first time
WSDFV (grandfather), W4PNM and
myself were all on 3885 kHz AM. Dad
proudly proclaimed to all in the QSO
with us that they were having the honor
of working "The only three generations
of ham radio, simultaneously, on the
air”!

I learned a lot from my Dad, but
more than just the basics of radio, he
imparted to me the true essence of ham
radio, the wonder of it all, the lasting
friendships and the fond memories.

I would like to thank all those who
attended my fathers passing and of-
fered their support. In a sense he will
always be on the air as he gave a part of
himself to all of us who knew him.

My mother has often told me how
Dad would tap his foot while he was
asleep, sending CW. Somehow, | feel he
is doing that even now.

W4PNM DE WA4ASQ...73's See you
on the air.



The RCA AR-77 Receiver

by Edward "Eddy" Peter Swynar, VE3CUI

3773 Concession Road 3, R.R. #8
Newcastle, Ontario L1B1L9
Canada

Background

It has been my experience that the
RCA model AR-77 communications re-
ceiver is nothing short of a "mystery
rig” o many even die-hard ahiconados
of the vintage radio/ AM scene. Most
amateurs even remotely cognizant of
this receiver regard it (perhaps some-
what disdainiully) as little more than a
foudnote in the historical evolution of
the now near-legendary AR-88. This is
a far cry indeed from 56 years ago, when
RCA's flagship rig unabashedly com
peted for hard-carned Amateur Radio
dollars with the best of what “made in
America” had to offer at the time

The AR-77 is a handsome example of
pre-war state-of-the-art electronics
which splashed upon the scene ina full
page advertisement in the March 1940
issue of O5T magazine, With its mod-
ern, almost art deco look, the recever
typifies the decade that spawned it the
cabinet is coated with a durable,
wrinkle-finish coating ol grey-green
paint, divided by a very complimen-
tary band of yellow preen aceent finish,
Chrome-plated moldings, in turn, bor-
der this accent, A unigue synchronized
shutter system automatically highhights
just the band and bandspread frequen-
cies selected by the bandswitch. Even
the rounded front corners impart the
AR-77 with a luturistic, “forward”™ look

Control identification on the front face
was accomplished with a white silk-
screen painting process: unfortunately,
time has not been particularly kind 1o
this technique of labelling. as may be
witnessed by worn lettering above the
marst often-used knobs, such as the mam
tuning and bandspread

Electrically, the AR-77 is a 10 tube,
simgle conversion (455 kHz 1F) super-
heterodyne, which tunes - in 6 bands -
from 540 kHz to 31 MHz. Highlights of
the receiver include calibrated elec-
tronic bandspread on 80-, 40-, 20-, and
10-meters, as well as an illuminated S-
meter. RCA made special note of the
adjustable noise limiter as a selling fea-
ture, together with (selectable) nega-
tive feedback in the audio chain. Like
other competitive units of the day, a
single crystal filter was designed into
the IF chain: the degree of selectivity
from this arrangement was at the
vperator's discretion through two front
panel controls, Le. a six posibion “step”
select switch, and a variable phasing
control, AGC is antomatically disabled
in the CW position of the mode switch,

The ARTT was regularly featured in
full page advertisements in QST maga-
it Fronm Maech 190, until January 1941,
mneclusive 10 sold for $139.50 per copy,
while ibs mate bings speaker retailed at 55,
The price of the ARV was comparable to
iscontemporaries: the Hammarlund HQ-
120X ($137.40), the National NC-200
($147 500, and the RME-99 ($137.40), to
mame a bew, Acoording to the manual
that accompamied my receiver, amateurs
wiere offered fully four versions, ie. the
domestic AR-77 proper (with either a full
cabinet, or modified for rack mounting),
amd the export AR-77E (again, witheither
a full cabinet, or rack mounting). Cun-
vusly enough, the seral plate at the back
of my ng wdentibes it as being a model
AR-7TF (an indicator, perhaps, of the fact
that it was assembled in Montreal,
Canada, and not in Camden, New Jersey.

7). Like the receiver, the outboard



The RCA AR-77 with matching speaker
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An illustration from the AR-77 manual

speaker was available in either a match
ing cabinet, or with rack-ready mount
ing.

It may interest vintage high fidelity
audio purists to know that, shortly af
ter introducing the AR-77, RCA made
available aspecial 28-inch tall, extended
range loudspeaker assembly to please
the discriminating, the model MI-8314-
A. Contemporary advertising copy,
which featured the AR-77 sitting atop
this behemoth, remains impressive to
this very day.

Serial #C1005

I owned my AR-BBLF receiver for
about one year before the bug bit me
(hard!) to find its predecessor. The de-
cision to acquire an AR-77 was driven
primarily by curiosity: today's focus on
the considerable RCA line of communi-
cations equipment seems to be centered
so much about the AR-88 receiver that |
wanted to peer, first-hand, into the state-
of-the-art as it was prior to WW II. .
besides, the old full-page QST adver-
tisements of the day grew more and

continued next page



The RCA AR-77 from previous page
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Looking down through the open lid of the AR-77

more persuasive the longer I looked at
them!

Three years ago, | finally purchased
my AR-77 from its second owner -- a
fellow ham here in Ontario - for $60 (the
price included the manual, matching
speaker, and a Heath QF-1 Q-multi-
plier). This receiver had been basement
stored for many years, but was used as
a "loner” on at least one occasion in the
Ottawa area for an aspiring would-be
amateur learning the code. Cosmeti
cally, the rig reflected its ". . .hand-me
down/in mothballs” heritage: the clear
plastic window cover over the dials was
cracked, vellowed, and had actually
bulged with age; the chassis had accu-
mulated the usual dust, grime, and ciga
rette smoke residue, which one would
expect after Iivt‘-phlh decades of exist
ence; apart form minor scratches and
scrapes, the worst damage to the finish
was inflicted by someone who had in-
advertently (and perhaps, somewhat
thoughtlessly) used the top of the AR-
77 to support a can of open, white (and
dripping!) house paint.

I removed the receiver from its cabi
net, and proceeded to clean the chassis

surface with a combination of elbow
grease, clean rags, and isopropyl (1)
rubbing alcohol. The cabinet itself was
completely immersed into a tub of luke-
warm water, and bathed with a mild
dishwashing detergent. Rather than run
the risk of damaging any part of the
original painted surface with strong
solvents and the like, I mixed togethera
reasonably close, matching blend of
lamiya-brand model paints, and ap-
plied this touch-up - sparingly - right
over top of the white house paint, and
on the scratches, using nothing more
elaborate than a toothpick applicator.

The aged, yellow dial window was
replaced by a clear va-Iu' material, re-
ferred to as "acetate” in this area. Tears
in the speaker cone were patched-over
on both sides with pieces of facial tissue
soaked in clear nail polish. The AR-77
was given a complete alignment (per
directions in the manual), and both re-
ceiver and speaker were finally rein-
stalled - after generous application and
buffing of Turtle Wax "Clear Guard” on
all of the external painted surfaces -
into their respective enclosures.



Operating Impressions

Itis alwaysa thrill to fire up any "new
old” communications apparatus, and
the RCA AR-77 was noexception to this
rule. Let it be known from the outset,
however, that the AR-77, performance-
wise, is the most assuredly NOT the
equal of its successor, the AR-88. . but
then again, if money does, indeed, talk,
with a price tag of $445 for an AR-85
{gunning alter lucrative, and demand-
ing government and military contracts
in war-time 1944), versus $139.50 for an
AR-77 (whose primary market target
was the amateur radio operator of post-

1940), why would anyone
be surprised at the difference?

Table-1 speaks volumes, quantita-
tively, about the side-by-side compan-
sons between both receivers. These
numbers (gleaned from the spec sheets
of each respective manual) simply do
not add up in favour of the more senior
AR-77. Qualitatively speaking, however
(at least from the perspective of Ama-
teur Radio operation), one thing that
the AR-77 has over ils more youthful
"rival” is the independent calibrated
bandspread dial. . the AR-88 is limited
in this regard to just a separate logging
scale, gear driven by the main tuning
dial.

The AR-77 plays well enough on 160,
B0-, and 40-meters. [t does drift, like
any receiver of its vintage (almast 3.0
kHz in the first hour, after 15-minutes
of initial warm-up time on 7-MHz),
which 15 no particular hardship when
monitoring AM stations. The front-
panel-adjustable erystal filter takes
some getting used to, and doubtlessly
will frustrate those amongst us who
may be less patient, and perhaps grown
somewhat spoiled, by the more refined
mechanical /crystal lattice filter tech-
nigues adopted in radios of a later gen-
erabinn.

1 oftentimes feel that the inventor of
the Q-multiphier probably had a receiver
like the AR-77 in his radio shack! Mine

benefits tremendously from the activa-
tion of its accompanying venerable old
QF-1, both in "stand alone” mode (i.e.
with the receiver wide open), and when
enhancing the internal filter of the AR-
77.

Is there anything especially “bad™
about the RCA AR-77? Yes, two things,
basically: first, the rig suffers from a
severe case of imaging on frequencies
at 14-MHz and above (when | first tred
to check into the 14286 AM net with it,
I was surprised 1o hear foreign short
wave broadcast stations across the 20-
meter band'). Happily, this condition s
easily and readily remedied with the
msertion of a preselector ahead of the
AR-77. I tried both a commercial Ameco
unit, as well as a homebrewed regen-
erative circuit, with equal success. This
is an absolute must should you be en-
tertaining any notion of long-distance
higher-frequency AM work in the com-
ing winters with an AR-77 {an added
bonus, of course, is the signal boost a
good preselector offers to the deserving
front end of this receiver).

Asecond pel peeve concerns the h5K7
RF amplifier tube's tendency 1o break
into oscillation on the higher frequen-
cies, dependent upon the antenna used
and the setting ol the antenna trimmer
capacitor. Linstalled o makeshilt shield
between the grid and plate pins at the
base of this tube socket, with only lim-
ited success. It has crossed my mind
that the ultimate solution to the insta-
bility of the stage may well be the incor-
poration of a small neutralizing capaci-
tor across the tube, in the style of a
transmitting final amplifier. Lethargy
precludes me from attempting this to
date. | would, however, appreciate
knowing of the experiences of others in
this regard, and welcome suggestions
to this end from the readership of Elec-
tric Radewo,

Finding Your Own AR-77

Prior to my acquisition, | was aware

of no less than two AR-77 s seen at van-

contineed on page 39



Book Review

"Radios By Hallicrafters” by Chuck Dachis

Published by Schiffer Publishing, perfect bound, soft cover, 8-1/2x11 inches,
222 pages, 700 photos (20% in color), $29.95 plus $3 S&H from the ER

Bookstore.

Reviewed by John H. Bryant, RLS5, Box 14, Stillwater, OK 30116

The name Chuck Dachas is famaliar to
any subscriber to Electric Radio. Those
ol us who have subscribed to ER for
years are familiar with Chuck’s boxed
ads which have highlighted his search
for ever more exolic picces of
Hallicrafters gear. Chuck has developed
what is surely the most extensive col-
lection of Hallicratters communications
and consumer-oriented products in ex-
istence. Besides owning over 400 differ-
ent picces of Hallicrafters gear, Chuck
has become a real scholar of Hallicratters
and its products during his twenty year
quest. Since the corporate records of
the company have been lost, Chuck’s
privately published product list has
long been the standard reference, both
for hobbyists and historians of technol-
oy, Those of us who know him person-
ally have been aware for years of his
dedication, schodarship and his dream
to someday publish what would be-
come (we all thought) the delinitive
Hallicrafters reference. I'm pleased to
report that HE DID! (get it published)
and IT 15 ANDWILL BE! (the definitive
Hallicrafters reference from now on.)

Radios by Hallicrafters has just been
released by Schiffer Publishing of
Atglen, PA. tisan81/2 by 117 perfect
bound soft cover book of 222 pages of
high quality glossy stock paper. There
are almost 700 photographs, about 20
percent in color. The main body of the
book might be called an “illustrated cata-
log” where text and phatographs docu-
ment every single known Hallicrafters
model and accessory with briel techni-
cal descriptions and years of produoc-
tion. Almost all of the photographs are

of fully restored gear in Chuck’s own
collection. In a few cases, primarily
mid - M consumer radios and some mid-
505 televisions, catalog photos are re-
produced, The illustrated and annotated
catalog makes up 90 percent of the book.

The tront section of the book, also well
illustrated with photographs, contains a
discussion of the development of Chuck’s
collection and the product list, a history
of the Hallicrafters company, and a bref
sev tion on radio restoration. Chuck also
presents a revealing short chapter on the
genesis and hineage of the 538, actually
begnning with the oniginal 5 T5ky Buddy
of 1935 and ending with the closure of the
S-120in 1904, Behind the 1'% or so pages
of the illustrated and annotated catalog,
Chuck has provided a 23 page mostly
culor supplement covering employee in-
centives (He tacks, money clips, piggy
banks and such) along with advertising
memorabilia, such as counter displays,
neon and other signs, banners and a too
brief sampling of Hallicrafters prnt ad-
vertising,

You should know that this book, like
every complex human effort, has some
flaws. They are minor, bul regrettable.
Maost of the photography (all profes-
sionally shot) is excellenl. However, in
four or hive cases, there s "while out™
reflective glare on portions of flat dial
glass, There are also five or six shots
which are too dark. No important in-
tormation is lost, but those shots are
simply not up to the high standards of
the rest of the book. Also, the technical
deseriptions of each model are pre-
sented in upper case-only lext (all caps)
which [ find much hardier to read than



RADIOS BY

hallicrafters

WITH PRICE GUIDE

A Schiffer Book for Collectors

normally capitalized text. | also wish
that the descriptions could have been
presented in a slightly smaller type face
as well; they then could have been a bit
more extensive. I'm sure thatmany read-
ers would wish a bit more coverage in
their own particular area of interest (my
otherone is printadvertising) however,
both Chuck and the publisher had to
achieve some sort of balance between
breadth/depth of coverage and keep-
ing the book affordable by a fairly broad
spectrum of readers. I believe that they
achieved a very good balance: Radios
by Hallicrafters is a wonderful work,
the product of almost twenty years ol
intense effort by a real radio man! It
will be the definitive Hallicrafters ref-
erence that should, and probably will,
be on the shelf of every lover of tube
gear, whether they specialize in
Hallicrafters or not. With the success of
this book assured, maybe we can hope

for similar works on
Hammarlund, National and
Collins in the future.

Since I'm a university prof
and do some private pub-
lishing, as well, I'm very
conscious of what the sky-
rocketing paper costs have
done to the price of books in
the last two years. If you
haven't followed such, you
might think that I'm stretch-
ing things to say that the
current $29.95 price of Ra-
dios by Hallicrafters is a
MIRACLE. It really is.
What's more, the price will
certainly jump into the $34
to $36 range as soon as the
first rather small printing is
sold out. My personal sense
of the situation is that this
publisher, one of the largest
publishers of "collector
books” but relatively new
to the world of radio, will
have rather badly underes-
timated the market for this book and
will have to reprint within a year. The
paper and printing costs have and will
continue to climb some more, so those
costs will be passed along to those who
don’t get this beauty NOW!

In closing, I should point out that | am
co-author, along with Dr. Harold Cones,
of The Zenith Trans-Oceanic, The Roy-
alty of Radios, which was also by pub-
lished by Schiffer Publishing. My co-
author and I are currently writing Zenith
Radio Corporation, 1919-1935: The Foun-
dation Years which might interest those
of you fascinated (as we are) by the early
days of amateur and broadcast radio.
Neither Schiffer's nor Chuck Dachis asked
me to write this review, Barry Wiseman
did. Further, I paid full price for my copy
of this wonderful book and intend to buy
a second copy (the first copy has already
got lots of notes in it.) ER



The Not-So-Eternal Current Re_gulatur 3TF7

by Reinhard Wieschhoff-van Rijn
7, rue du Debuché

F-7T8120 Rambouillet

France

Introduction

I was born in 1940, From childhood
on | have always been fascinated by
“radio”, In my early years | repaired
simple commercial {German) radios and
built “new” ones from scrapped junkers
in the poor post war German environ-
ment. As a teenager | travelled 20 miles
back and forth to the " America House™
m Cologne whenever a new “05T or
“Elextronics” was to be awaited in ther
public hbrary

My interest soon spread beyond
home-radios and so | found myself to
be an owner of a real Collins TCS-12
recewver at the age of 16 1 still remem-
ber to have been mightily impressed by
the fact that the Cannon Company, the
manufacturer of the connectors for this
sel, sent me the right connector without
charging me alter | had asked them
about the availability,

Thanks tothe many Q51T read Tian-
aged to beel up ity selectivity by up-
gracing two double tuned TF filters to a
halt Battice crystal Filber strogture using
the famous FT-241/243 variety crys-
tals. What great reception.

In student years my interest shifted
trom amateur radio to professional elec-
tronics and communications, ficlds 1
successfully studied including tube
electronics o apply my knowledge
when joining the famous Fisher Radio
Corp., in LLC./N.Y. in 196

Alter leaving Fisher 7 vears later and
having conceived some of their Hi-F
equipment, | never quit working in ra-
dio design and manufacture. From my

own 1-1/2 man company, designing and

manufacturing (what is still today con-
sidered to be) one of the best FM high
performance Hi-Fi tuners ever, some-
thing like a German “Mclntosh™. |
worked for industrial grants like Bosch /
Blaupunkt. Today | work for Philips
Car Systems, where | am responsible
tor the radio development in Rambouil-
ket France.

In recent years my private interest
went back to those tube beauties like
the R-3%0A among some others, like
the famous (in Germany) Rohde &
Schwarz EKO7-D2

Today | own two K-390A's, a real
Collins, #2292, which was previously
owned by a renowned German ama-
teur radio journalist (who believed it to
be superior toall up to the areival on the
scene of the Watkins- Johnson HF1000).
The ather R-190A that | own is a ‘61
Capehart with an Amelco front label
(anyone want to swap?) which was
caquipped with apparently brand new
modules during a contract overhaul
done by AEG/ Telefunken for the LIS
Army in 'B1. 1 was then stored without
having been used near Hamburg until
it was sold tome in 1989 in a sell oul via
a professional junker

My professional background and my
private lab, well equipped for all kind
of developing and repairing tasks, al-
low me an unobscured glance back into
tube technology to separate the myths
from the facts

In our fast living and forgetting soci-
eties one might call these activities “elec-
tronics archeology, - so let's dig into it



The 3TF7 Current Regulator

As its name sugpiests, a current regu-
lator is supposed o “regulate”, that is
keep constant the current delivered into
a load over a restricted and defined
range of voltage applied across its ter-
minals.

How well does the device used in the
390A perform this task?

Any specifications of the manufac-
turers are ol known o me and the
famous text books of the period, like the
“Radiotron”, the bible of tube design,
gives litthe information in general. One
hint is given in the "Audio Cyclopedia®™
4th edition, Howard W. Sams, as to the
fact that a ballast tubw, as the current
regulator also is called, s slow in re-
sponse to voltage changes, This is some-
thang to come back to Later.

So the performance has lo be tested.

For this purpose 3 units were avail-
able 1w me. Aller a fourth had died
shortly after acquiring oneol my J90A"s,
two wene bought through Fair Radio
Sales, where the -obviously orgzinal-
cartons read;

SHI5-(H-6H1-4707
Resistor, Current Re
Amperite I'/N 3TEF?
DL AS-H5-C- 1935
A H/BS

The third unit came with my second
3904, this one has thus o be defined as
usech.

Whether all three units meet original
specifications is not known. Il may be
after all that the new samples of Fair
Radio Sales originated from a “reject”
lot. There is a certain suspicion o that
as we will see later
What now is the specification to be
tested?

From the definition we know that a
caurrent regulator shall not change the
current flowing through it, when the
voltage applied across its terminals is
changed around its nominal operating

The value for this we get from page

83 of the manual “(Army) TM 11-58 20-
A58-357, edition July ‘75, as well from
version -3 of May 1980 for the R-390A
tobe: 252V minus 12V = 13,2V, This is
somehow surprising, since it documents
that the heater voltage for the tubes
involved is6V instead of 6 3V, as should
be with standard design practice. Why
that was done is not known. The reason
might be a little secret of the Collins
designer or simply be traced back to the
fact that the original 3TF7 s just allowed
for this voltage. That in turn indicates
that the 3TF7 might not have been de-
sagmied specifically for use i the B-390A

I owe measure current and volltage
actoss a regulator, we will call the cur-
renl, when wechange the valtage, "Delta
I", the voltage change itsell "Delta V.

The quotient "Della V7 /" Delta 17 iR
dult”, the diflereniial source resistance

For an adeal current source thas B diflf
soanhinile. For example changmg the
operating voltage from 126V o 127V
the current should remaimn 30 mA:
127V - 126V

- =00
MW mA - MK mA

Let's see now how this B dilf looks
like with my 3TFT's: diagram 1 shows R
iEom the Yeaxis, Delta VN (T VN, the
change from Neominal voltage, on the
Xeanis in percent around the operating
point 12,6V,

Curves (1) and (2) represent the new
samples ol Fair RadioSales, curve (3) 15
frosm the one called [ 311 MOT, manu-
factured by Amperite. These curves lead
to some interesting conclusions:

(1) All curves show a relatively low
ditferential resistance lor voltages equal
te and lower than nominal operating
voltage: 200 ohms and less Only st
what might be called “owver voltage™ of
100 15% the differential resistance isin
the area of 60 ohms and remains con-
stant with the exception of curve (3).

2} This curve shows a very peculiar
behavior with areas of negative differ-
ential source resistance up o posibive

sonfinued nesd page

B it



The Not-So-Eternal Current Regulator 3TF7 from previous page

TF7 Amperit

3] J311M01 Amperite

HRE 133 |
t

416

il

it 'Diagram 1 ||
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poles as at +15% Delta VN.

A close observation of the filament in
adark room reveals that when increas-
ing the applied voltage from -40% up-

wards certain and different sections of
the filament glow up differently (dark!)
than neighboring sections, whenever a
voltage is passed showing an irregular
R diff in the diagram. This can be traced
to an inhomogeneous diameter of the
filament wire, or/and anirregular Plll h
of the filament spiral. The latter indeed
can be observed with a magnifying
glass. [tmightbe that the irregular pitch
results from fatigue and notifies a close
end of operating life of the regulator.

(3) We would expect the highest dif-
ferential resistance to be reached well
below the nominal operating voltage
at, let's say, Delta VN = -15% to allow
best current regulation. That is not the
case! To examine the effect of this on the
regulated current, we need to look first
at diagram 2:

This diagram has two origins: A and
B. Curves (1), (3), and (4) belong to
origin A and show the amount of cur-
rent, [ (3TF7), flowing through the regu-
lator versus the operating voltage, V
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(3TF7), applied. Curve (2) belongs to
origin B and shows the operating cur-
rent, [ (Tubes), of the two 6BA6W in
series connection, as they are wired in
the R-390A, versus filament voltage, V
(Tubes).

This technique is similar to the dia-
gram shown in the "Radiotronic”, men-
tioned above, on page 1265 of edition
May '68.

From curve (2) we see that a filament
current of 300 mA indeed is reached at
12.6V =2x6.3V, asspecsof the 6(BA6W's
call for.

On the other hand, curve (1) shows
an operating voltage of 8.3V for 300 mA
current, or 12.6V for a current of 334
mA for the regulator!

Conclusion: something does not
match properly, because we expect
12.6V at 300 mA on the tubes in series
and the same voltage and current on the
regulator, if a voltage of 25.2V is ap-
plied to both as in the R-390A.

Not knowing the mathematical for-
mula describing the voltage/current
relationship of tube and regulator we
can't calculate the individual operating

conditions. But we can make use of
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diagram 2 with both its origins to
graphically determine the operating
point for both.

You will observe that current scales
for both sections are identical and that
voltage origin A coincides with 25.2V,
the sum voltage of both elements, of the
voltage scale originating in B.

With these conditions, intersection of
curves (1) and (2) give the operating
point of all elements involved:

(A) For nominal (mains) voltage:
curve (1), point OP1:

- tube operating voltage is 14.3V

- current flowing is 324 mA

- regulator voltage is 10.9V

These in fact are the values [ can
measure as well inmy set, when regula-
tor and tubes are plugged into their
sockets.

With 10.9V the current regulator op-
erates at -12% of its rated voltage. Go-
ing back into diagram 1 this shows us a
differential source resistance of 160
ohms, far from the value of best opera-
tion of these individual regulators.

In order to evaluate or simulate a
fluctuation from nominal mains volt-
age we have to move origin A in dia-
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gram 2 (and with it naturally also curve
(1)) horizontally in respect to origin B.
Curves (3) and (4) show this for a +/-
15% change of mains voltage. The re-
sult:

(B) For (mains) under-voltage: curve
(4), -15%, point OP2:

- tube operating voltage is 12.8V

- current flowing is 304 mA

- regulator voltage is 12.4V

This is almost "nominal”, but unfor-
tunately at -15% mains voltage!

(C) For (mains) over-voltage: curve
(3), +15%, point OP3:

- tube operating voltage is 15.4V

- current flowing is 335 mA

- regulator voltage is 9.8V

The conclusions of these facts are
simple and severe:

(1) Using these tubes there is no real
regulation. For a 30% change of mains
voltage we geta 10% change in current.
OK: this is still better than no regula-
tion.

(2) The tube operating voltage is far
too high.

With a little geometric manipulation
(not shown) of curves (2) and the flat
region of curve (1) in diagram 2 (that is

continued next page



The Not-So-Eternal Current Regulator 3TF7 from previous page

sink the loss power of the

device, which is a hefty

3.8W, into the front por-

: Sylvania

tion of the IF deck, heat-
ing this already pretty hot
chassis up even more. In

Pyl contrast, only a portion of
JH5 64713 the same heat of the 3TF7

| EERT EbER FEEEI EEEEL
{3): Raytheon

was sunk into the chassis,
most got into the air by
convection and radiation.

Instead I mounted the
LM317T on a multi-fin-

gered heat sink on iron

stand-offs, which, being

bad heat conductors,
block off heat into the

chassis, in place of the

original regulator. Thus
the chassis will not be dif-

ferent (hotter!) than with
the 3TF7 in place.

The silicon regulator
has one more advantage:
it also limits the so called
in-rush current, which oc-
{ ©| curs when the system is
l 1 switched on. When tubes
are operated with con-
stant voltage, this inrush

the portion of the curve showing the
highest and constant value of R diff),
we would get a current change of only
3%, versus 10%, if we would make use
of the 600 ohm region of diagram 1
around an operating pointof 12.6V. This
would not be too bad; but my 3TF7's
just are not that way.

Since the nature of the regulating
characteristics are not known when
purchasing the 3TF?'s today and since
you need a variac and two current/
voltmeters to test, it can not be recom-
mended to use them.

For my part | have substituted the
3TF7 with a silicon regulator built
around a LM 307 similar to the one
described in ER #70. However with one
important difference: 1 do not like to

current is up to ten times
the nominal rating. In case of the 6BA6
this measures to be 2A.

The silicon regulator is also quick to
react on sudden line voltage changes,
the 3TF7 does not.

Another question is what a tube re-
ally needs to see. After all, other tubes
in the R-390A are driven from the trans-
former heater windings directly, which
represents -aside from line variations -
aconstant voltage drive. They doin fact
not last noticeably less long, but that
may be a matter of closer observation.

From the text books we learn that a
tube should be driven as closely as pos-
sible with the intended heater voltage
(except for some “electrometer”: type
applications). Departing from this up-
wards will severely degrade service life,

continued on page 40



The Uncommon R-725/URR

by Thomas F. Marcotte, P.E., N5OFF

111 Destiny Dr.
Lafayette, LA 70506
n5off%wb5ddl.aara.org@usl.edu

Were you aware that there was a cross
breed radio in military service, part R-390
and part R-390A? The rig is the R-725/
URR high frequency receiver, part of the
TRD-15 family of direction finding sets
(TRD-15, TRD-15A, TRD-23, TRD-23A).

When Collins Radio redesigned the
R-390 radio in 1952 to make it less ex-
pensive, the result was the cheaper and
improved R-390A. The major differ-
ence from a performance standpoint
was the addition of mechanical filters
in the later set. Over 50,000 R-390A’s
were built by a number of manufactur-
ers. Production of the R-390A contin-
ued in on again, off again fashion until
1984 when the last five units were pro-
duced by Fowler Industries at a cost of
$38,000 each. The majority of the ear-
lier sets cost less than $2000.

In an internal Collins engineering re-
port published in 1952, Lou Couillard
wrote of the improved R-390A, which
at that time was called the R-390(XC-3),
"Although the superior shape factor of
the mechanical filter IF is desirable in
mostapplications, consideration should
also be given to an alternate tuned cir-
cuit design for use in special applica-
tions. The excellent shape factor of the
mechanical filters precludes the possi-
bility of linear phase shift across the
passband. Where a linear phase char-
acteristic is desired such as in direction
finding equipment, a tuned circuit IF is
necessary.”

Utilization of a tuned circuit IF is
exactly what was done for the receivers
employed in the TRD-15 direction find-

continued next page

R-725MIRR Seral No. 53, Servo Corporal

Order Number 36039 N 5 00093(1:)




The Uncommon R-725/URR from previous page

b
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ing set. In 1965, order 36-039-N-5-
00093 (E) was let to Servo Corporation
of America to build the TRD-15. This
required the modification of R-390A
receivers for installation of the tuned
circuit IF, abandoning the mechanical
filter IF for this special application. A
later contract, DAABO05-67-C-2338, was
let to Arvin for additional TRD-15 sets,

and subsequently more R-725's. Serial
numbers as high as 236 have been re-
ported from the Arvin contract.
According to Servo drawings, these
are the steps that contractors took to
convert an existing R-390A to the R-725
configuration. First, they built the new
R-390-like tuned circuit IF deck, renam-
ing it the "Series 500" deck. They also



builta small second power supply chas-
sis to be installed in front of the regular
R-390A supply. The purpose of this new
supply was to furnish 25 volts to the
seres-wired Glaments of the new IF
deck, as well as furnish voltage 1o the
PTO tube filament. The PTO was modi-
fied to reduce hum by installing a ca-
pacitor between pin 3 of s tube 0
ground, and wiring in the new filament
source. Refer to the photos which show
these new parts.

When Servo built the new Serves SI60
IF decks for the B-725, they used mostly
new parts. | write mostly, because some
of the required parts where <alvaged
from the existing E-3%0A IF decks,
which presumably were scrapped in
the process. The salvaged IF parts con-
sistexd of the ballast tube, 6BABW, 6AKS,
and 12AUTWA tubw=, all tube shiclds,
the BFO tuning, unmit and its hardware,
and IF coil assarmbly Z501. All of the IF
coil assemblies in my example match,
except lor ZM011, which is from a differ-
ent manulfacturer indicating it could
have been a salvaged part.

Siggnal connections tothe R-W0A chas-
sis with the Series 500 1F deck are made
with the more familiar mini-BNC con-
nectors of the standard B-3904 rather
than the full sized BRC connectors com-
maon to the B350 Contractors provided
for new signal connect points on the
fange which supports the IF gain and
meter 2ero potentiomee ers,

On the Air

How does it work? Quite well, just
ke an B-390, but with the smoothness
of the fewer gears in the R-390A gear
train. It is actually more sensitive than
my all-Collins R-3) and R-3%A, and
has none of the ringing caused by the
mechanical filters in the R-390A.

My unit was apparently serviced by a
repair depot before being sent to Servo
for modification. The main frame is from
a 1960 EAC unit, and none of the mod-
ules match this contract, or cach other
for that matter
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The manufactuning procedures docu-
mented by the Servo drawings do not
call for any alignment or fix-up of the R-
30A's they received tor modification,
sar it is assumed that Servo was shipped
poed units to start with from Army
stock, but nol necessarily new units.

Why didn’t the Army just employ R-
3905 i the direchon inding service? |
don’t know the answer to that. 1 seems
as there would have bevn ample supply
of R-11's in 1905,

I you have the chance bo snap up one
of the=e cromsbrends, do . It = an
uncommon set in a sea of common R-
A The mice sound preserved by
the Lack of mechamical lilters will be a
relied o your cars

As usual, | would be happy 1o hear
Fromm o rers o elber odd sets an the R-
S0 farmly, thoese From uncommon con-
tracts, eic

Special thanks lor rescarch assistance
goes o Mre Stephen Barme, CEQ of Servo
Corporation of America based in
Hicksville, NY. ER
References

LS ARMY Pub TM 11-5825-231-24,
August 1973

LS ARMY Pub TM 11-5825-231-25,
May 1966

“Cost Reduction Program (or Radio
Receiver, R-390/391( }/URR", LW,
Couillard; Collins Radio, 1952,

Servo Drawings trom order 36-0349-
MN-5-000973 (E)
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LETTERS

Dear ER

A group of West Coast military radio
collectors will mect on 18 May, 199 in
San Luis Obispo to discuss collecting,
restoration and operation of military
radios (pnmarily tube-type). The meet-
ing is timasd to comncide with the annual
Califormia Historical Radwo Society /
Southern California Antique Radio So
ciety on 18 May in San | uis Obsspao, but
15 not associated with this event

A mesting room has been reserved at
a local moted tor 18 May, but the hard-
core collectors will be arriving on the
17th and staying over for continuing
bull sessions on the morning of the 19th
Maost attendecs will want to hit the swap
meet from 8 1o 1] AM on 18 May, and
the meeting will begin at 10:30. The
meeting will include presentations on
several Classic military systems inelud-
ing the Commuanad Sets, a group discus-
sion on how we con best work together
1o help each other, a possible "nest maet-
ing ", and of course the usoal late-night
brain pucking and peneral bull sessions,

Phee motel suggrested for attendees is
the Super 8 Motel, 1951 Monterey St
phome: (BO5) 5447895, Dhoe to the Lirge
number of evenls in the area around
that time, it's best o make reservations
now. The motel 1= only a few blocks
from the mecting site (Los Padres Con-
ference Room, Quality Suites, 1611
Monterey 50). Information on adds-
tional motel chimoes s avarlable trom
the coordinators

Contacts are: Kay Mote, WoRIC, CA,
(B05) 985-6IHE, <rmotciirainong>

Hank Brown, WaINX, CA_ (805) 943
2027

Letters can now be sent to ER
via e-mail; er@frontier.net
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Dear ER

Starting on April 7th the Vintage CW
Netwill be on Sunday, 14037 kHz at4 PM
Pacific Time

I will be running it from the Bolinas
transmitter site using remaole control from
my home in Santa Rosa S0 miles away
An SX-42 affords beautiful sound with a
pair of Fway crossover 12 inch wooler
ho-fudelity spaabers and excellent Q5K

My gracous host Uzze, WBaICM, 1=
moving o Fort Jomes soon, amnd the last
net from his “Super Station™ will be on
Saturday April bth

In the mweanwhile, | have held a net on
Sunday, TO30KHz a1 7'M Pacific Time
order o promaole the wse of the Collins
transmutter af the remote saibe

This will work out very “neatly” be
cause with the arnival of Davlight Saving
timwe, thee Somday net at 7 PM Pacifie Time
on 4 meters becomes 7 PM Eastern Time
o 20 maeters.

I thank it reprosents just about the most
perfect Thop' that can be made for an
evening nel across the lime change,

Foright's net yielded excellent signals
and | expect the loss of Crezie's station to
be minimized by the Bolinas site. It was
selected in 1914 by the Marconi Come-
pany as the site on the West Coast which
yielded the highest field strengths using
a team of engineers, [E remains as one of
the premier radio locations in North
America. Lam extremely lucky to have a
transmiatter at that location!

Incidentally, | will be observing
Marcom Day, April 20th UTC from this
sl

Barry, let me take this opportunity to
thank yvou for the suprport yiou have given
tor the Vintage CW Net in Electric Radio
over the vears. It has provided an oppor-
turuty for ER readers who enpoy CW o
fire up their vintage equipment & hear
others domg the same. | have truly en-
poved the opportunity to faclitate ths,
and eagerly look forward 1o the vears
ahead
Tracy "TR™, WHaTMY



VINTAGE NETS

Westcoast AM Meb: Mevtsoantormally, n|]._’_|-|:ll:3r o AT al 37T w;ﬂmmlﬂy at 0o FM T II'I-I.",'
hawe their formal AM net which includes 4 swap session, Met control rotates

California Early Bird Net: Saturday mornings al 8 AM PST on 18585

California Vintage SSB Net: Sunday mornimgs at 8 AM PST on 3815

Southeast Swap Net: Tuulay nights at 730 ET on 3885 Net control is Andy, WAAKCY. This
same group also has » Sunmday afternonm net om WES a2 T'M FT

Easterm AM Swap Net: Thursday eveningson 3554t 7 MIET . Ths nect s for the exchange of AM
refated eqpuipment only

MNorthwest AM MNet: AM activiaty dadly TPM -5 TM on 875 This same groap mects on & meten.
{50.4) Sundays and Wedneulavs st 500 FT and on 2 meters {14 4) Toesdays and Thoesdays at
100 PT. The formal AM net and swap sessaon s on 1875, Sandays at 1 '

KeHQ1 Memorial Twenty Meter AM Net: This net on 14 286 has bewn i conbimuons operatom
for ab beast the Last 20 years. It starts at 500 PM PT, 7 days a werk and usually goes bor abowt 2
howrs. Met control vanes with propagation

Arizons AM Neb: Morts Sumndays a1 3 PM MT on 3855 On 6 meters (50 4) this group mests al
BPM MT Saturdays

Colorado Moming Net: An informal group of AM ers got together on 3808 Monday, Wednes-
day and Friday mornings at 7AM MT

DX-60 Net: This net mevts on 7290 at 2 PM ET, Sundays. Mot control is Jim, NELUY. Thas net 1=
all about entry -level AM nigs like the Heath X650

Military Neb: 1 isn 't meorsssry bocheck inowilh military gear ot that s whot thes net e all about.
Net control is usually Wall, KJKY, bt sometomess i pobates fo other ops. 18 starts a1 5 AM ET
Saturday mornings on K85

Westcoast Military Hadio Collectors Net: Movts Frioat 2200 local on W0 and Satat 0800 local
an W0 & ar - ORM. Net control s Tom, WASOPE ar Andy, KIMTKX

Grey Hair Net: The oldest (o ane of the oldest] 160-meter AM pets 1 meets on Tuesday mphts
on 15 a1 8 P'Moin the wioter and 9 P'M ET in the summes

Vintage CW Net: For CW ops whioenjoy usiong vintage equipimoent. This is not a traffc net; speed
s not bmportand. The et meets on 050, Satardays at TEM T Mot contood is Tracy, WHaTMY.
Vintage SSB Net: Net contral is Chuck, NSSWOY The group mects on L0293 a0 1 IPMOT, Sunday
afternoons

Colling Collectors Association Nets: Technical aod swap sossion each Supaday, 14263 MHz,
2000, 15 long-establishod pet run by callareas Tnbormal faggehew nels meet at BHE Tuesday
atghts vn JH0S and on Thursday nights on 3675

Drake Users Neb: Another eelatively new net. This group gets together on 3865 Saturday nights
ALE '™ ET. Mot controls are Criss, KBRIZEX, Don, WSO, Rob, KEVEE and Huey, KIXLI
Heath Users Nets A pew net starded by Marty, WBXFOLLSS Met control is shared by Fred,
AASLW, 11 mwets on 1275 ot 4 PM CT Sundays, Check inoon either AM or 558

Swan Users Net: This group meets on 14250 Sunday aftesnoons at 4 PFM OT. The net control is
usually Dean, WASASK

Nostalgia/Hi-Fi Net: Meets on Fridays 3t 7 PM PT on 1930 This net was started in 1978
KI1JCL &-Meter AM Repeater: Located in Conmerticut it operates on 504 i and 505 ot

JA AM Net: 14190 at 0100 UTC, Saturdays and Sundays. Stan Tagima, JATDNG is net control
Forl Wayne Arva 6-Meler AM Net: Mects nightly at 7 M ET on 5058 M2 This net has been
meeting sinee the Late 505 Most members are using vintage of bomebrew gear

Southern Califomia Sunday Night & Meter AM Net: 8 I'M Sundays on W4 Net controls are
Dan, KValand Scott, KePYP Informal, supports restoring old gear and using it on the air. Loan
grar available for thoee wanting fo joan in

Westooast 40-Meter Sunday Net Net control vanes. The group meets on 716 startimg at Eint]
FT

Collins Swap and Shop Net: Meets every Tucsday at 8PM EST on 3955 Net control = Ed,
WAIAM]

Oid Buzzards Net: Merts dady 3t 10706 EST on 1945 This is an anformal net n the New England
arra
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The HW-101: The World's Most Popular Rig

Chuck Penson, WATZZE
Box 2414

St Paul MN 55102
penson@sci.mus.mn.us

Fm not sure whether this is a story
about a wonderful old piece of ham
equipment of an editorial about the
current state of ham radio manufactur-
ing and marketing. You decide.

Now and then, quite by chance, a
product hits the market with absolute
precsion. [ s exactly the right prod-
uct, for exactly the right price, at ex-
actly the nght time. The Hula-hoop, the
Vegematc, and the Shinky (to name only
a few) are all examples of such prod-
ucts. They were not the result of some
calculated marketing plan—they were
just ideas someone was willing to take
a chance on. They sucoeeded on their
own merits, and they made their cre-
ators rich. These kinds of produocts don't
happen with any predictability. They
occur with the irregularity of prime
numbers, and as with prime numbers
there is no magic formula with which
onecan find the nest occurrence. Maybe
that's what makes products like these
50 special.

In March 1968 Heathkit stumbled
onto one of these products.

Looking to further capitalize on the
very popular SB-100 transceiver they
had launched in 1965, Heath began de-
signing a lower cost version of the rig.
Tosave money, Heath re-used as many
of the SB-100's parts as they could while
working around the real expensive
items. Thus, they used the same I'C
boards, the same discrete components,
and much of the same metal work of the
S5B-100, while re-engincering a new VFO
and cabinet, and omitting a few details
here and there. Simple really. Not a
very big project at all. The engineering

staff thought the low cost rig probably
would sell fairly well—at least well
encugh to get their development money
back.

The ng, they ended up with was des-
ignated the HW-100. No one could have
puessed that within three months of its
release Heath would be advertising itas
“the world's fastest selling transcerver”
What's more, in 1970 the HW-100 was
replaced with a unit that proved even
more popular—the HW-101. Today,
some 13 years after the last 101 was
sold, and nearly 30 years after the intro-
duction of the original 100, it is impos-
sible to know exactly how fast they re-
ally sold, but some simple division can
give us an idea.

The Last time the HW- 101 appeared in
Heath's catalog, the company boasted
“more than 3000 sold." T8 s Hikely that
because the LD figure was already
several months old by the time it could
appear in print, and because Heath sel-
dom did chassis and paint produchion
runs of less than 5,000 units at a time,
the tinal number of combined sales of
HW-100s and 11 s was something much
more ke 400000 s
Do the Math

Forty thousand units divided by 16
vears equals (in round numbers) about
2,500 units per year. Around 200 units
per month. This number is pot unreals-
tic. Data from the Fiebich Papers (Flec-
tnic Radio #80) shows that 2,031 HW-
100s were sold in 1972 All thas assumes
flat sales over the years which s, of
course, almost certainly not the way it
happened. It is likely that peak yvearly
sales may have approached 5,000 units.
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Front view of the HW-101

This kind of demand was not uncom-
mon for Heath and the company was
tooled to produce at this volume and
more. Forexample, Heath routinely sold
12,000 VTVMs every year (about 50 per
day), and for a couple of years sold
more than 50,000 digital clocks per year
(almost 200 per day).

In any case, the HW-100 was some-
thing of a surprise for Heath. Company
officials had no idea the rig would sell
so well. The 100's popularity can be
traced to several significant factors. First
of course is price. At about $300 (in-
cluding the power supply) the rig was a
steal. And while notabundant with fea-
tures, it had all the basics and was at-
tractively styled. Second, the enormous
popularity of the SB-100 created a vast
reservoir of hams who wanted one but
could not swing the $450 it took to land
one. The HW-100 was their answer.
Third, Heath's overall popularity was
peaking just at the time the HW-100
was released. It is clear that all of these
factors converged at just the right mo-
ment to propel the HW-100/101 series
to unprecedented heights.
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Basic Specs

The SB series used Heath’s expensive
tube-type Linear Master Oscillator or
LMOQO as it was called. The HW-100 used

a much simpler and more traditional
(but solid state) VFO design. The unit
uses 19 tubes and nine PC boards. The
metal chassis, PC boards, most parts,
and parts placement of the HW-100 are
identical to those in the SB-100. Even
the layout of the front panel is similar.

The HW-100's receiver sensitivity is
0.5 uV. There are provisions for only
one filter—S5B. A CW filter was never
offered as an option. The rig tunes 500
kHz segments of the 80, 40, 20, and 15
meter bands, and the full 10-meter band
right up to 30 MHz. The transmitter
delivers 180 watts PEP SSB input and
170 watts CW input. Features include
PTT and VOX operation, switch-select-
able sidebands, and semi-break-in CW.

The HW-101, released for Christmas
1970, was a refinement of the HW-100
that added three principal improve-
ments. The receiver sensitivity was im-
proved to about 0.35 uV, and the "Har-
monic Drive" tuning mechanism of the
100 (which no one seemed to like) was

continued next page
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Front view of the HW-100

replaced with a more conventional ball
bearing drive. Heath also added front
panel switch selection of filters for 558
and CW and re-styled the front panel.
The Most Popular Radio in the World?

No doubt about it. No manufacturer,
not even Collins, ever sold more of a
single model of radio—transmitter, re-
ceiver, or transceiver—than did Heath
with the HW-101. And when you add
sales of the HW-100, no one else even
comes close. Collins historian and au-
thor Jay Miller, KK5IM, believes Collins
probably never sold more than about
24,000 KWM-2 and 2A transceivers com-
bined. An impressive figure—when the
military is your best customer.

Where Are They Now?

So what happened to all those "Hot
Water" 100s and 101s? Many (perhaps
even most) may still be on the air. A few
have been consigned to a life of leisure
on a shelf in the basement or the shed, a
few more have been modified into
oblivion, and alas, a few have "passed
on"—reduced to parts, their empty
shells discarded. Yet thousands are still
around and can be heard on the airon a
regular basis. Unlike many "vintage"
rigs these days, HW-100s and 101s can

22

still be had at reasonable prices—at least
two or three of them turn up at every
hamfest in the world. As a result, they
make excellent backup rigs (though
many would argue they still make ex-
cellent primary rigs) and are perfect for
the new ham, for the ham on a budget,
and of course, for the ham who believes
that real radios glow in the dark.
Though it may not seem obvious, the
Hula hoop, the Vegematic, the Slinky,
and the HW-100 have more in common
than you might think. They were not
any kind of technological breakthrough,
and there was no market research that
told their inventors how to make them,
or what features to include. These prod-
ucts were the result of intuition, chance,
and a little luck. Somebody was acting
on a hunch and somebody else was
willing to gamble the hunch might be
right. These products, and thousands
like them, were the result of a shoot-
from-the-hip product development pro-
cess of that disappeared with the prod-
ucts themselves. With a few very rare
exceptions, it is no longer possible to
manufacture anything without millions
of dollars in market research, surveys,
and focus groups. When it comes to

continued on page 38



Chicago Is My Kind Of Town

by Paul Johnson, KR9P, ex WOOPD & WONFPD

8592 N. Creek Rd.
Roscoe, 1L 61073

Well, | wasn't born in the Chicago
area, but we moved there from Minne-
apolis when | was 15 years old. My first
serious inleresls wWere Sports, hunting,
fishing and cars ... but | also found
radio alluring, The thought of tuning in
a foreign station intrigued me [ bought
a little redd Arvin AM BC radio and ran
some wire around and did a little BC
DXing. A family friend had a Zenith
Transoceanic and | would tune that
when we visited them . but | didn’t
know any hams and that is about as far
as my rado interests went in my carly
years.

My first revollections of Chicago ane
from a trip in 1950, We flew there from
our home in Minneapolis on a North-
west Airlines DC-3, my first plane nide
We attended the Chicagoe Fair on the
Lake Front, I still have a pennant and
pin from that event.

In 1954 we moved to Maywood 111, a
Chicago suburh, where Diransterred to
Proviso High School. | became ac-
quainted with a group of guys and we
always ate lunch together in the school
cafeteria. It turns oul that one of them
was a ham and some of the others were
studying to get their Novice licenses.
Well, the guy with the hoense was LDave
Mills, W9ZOC, (now AJ70). Dave
helped me with the code and [oblained
the license manuals. Another friend
loaned me some 78 RI'M code instruc-
tion records. | also acquired an ARC-5
receiver to monitor code practice on
WIAW, Some other high school ham
friends were WOOLY, WIDFY, (now
W2CBU), WIICE, (now ADGC), WIFIP
and WOS0OP, (now KEGCY o lew more
followed after that. Those that followed

received K9 calls, K9AQO, (now AHSI)
and K9BIH, (now KEQDOY). The chem-
istry teacher at Proviso HS was Doc
Appleton, WILBL (now KARR), We tried
to revive the high school radio club,
and pot it going for a while with Doc's
help. There was a big Lattice wood tower
on the roof of the school, with a wire
running to the clock tower. 1 was told
that the site was used for radio comma-
nications during WW 1l by the Navy.

A friend of my Dad's gave him an 5X-
42, with the big R42 speaker, “for his
son who was studying for his ham h-
cense touse” I and when | receved my
license, the recewver would become
mine. | passed the Novice test and was
anxiously waiting for my license to ar-
rive in the mail, but I needed a transmit-
ter. Lhad earned some money and saved
for a rig. My Dad drove me to Allied
Radio one Saturday, where | was going
1o buy one of the new Viking Adven-
turer kits. There was a Stancor 5T-202A
on the used equipment shelf, It had an
B12A final and looked impressive to
me. [ purchased the ST-202A, brought it
home and placed it next to my SX-42
On that trip my Dad bought mea Weller
soldering gun, which | have and use 1o
this day

I put up a Windom antenna between
a tree in the parkway and a mast | made
outof a 2X2 on the garage rool. The FCC
and the US Postal Service came through
and | was WNSOPD. My first (50 was
with a W2CJX in New [ersey and
W20 was my second,

Once | became active on the air, 1
became acquainted with many local
hams, Hoined the CSRA, Chicago Sub-
urban Radio Association, and suddenly

continued next page
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there was a new world out there, new
states and DX to be worked. Phone calls
home to my mother from school to see if
Freceived any Q5L cards became a regu-
lar practice. | have fond memories of
taking the bus to Allied Radio or down-
town to Newark Radio and the FCC.
Wealso made several excursions to "Sur-
plus Row™, Arrow and R&W Sales. |
remember digging through boxes of
crystals hoping | would find one in the
Novice bands, never did find even one.
I recall one trip o Allied Radio when
Dave Mill’s mother drove us. Dave had
a huge list of parts to buy to build a new
transmutter with 1625 finals. As a Nov-
we | worked and confirmed all states
except Delaware. | worked Delaware
shortly after | received my General
ticket. | also worked about 30 countries
and all continents except Asia. It was
pretty tough with only 4 or 5 crystals.
My DX really picked up after Tbuilta 15
meter rotary dipole.

After | passed my General license
examination, al the FCC located i the
old Federal building in downtown Chi-
cago, | needed a VFO, | borrowed an
HT-18 VFO/NBFM exciter to use for a
while, which also provided a way for
me o pet on phone. Later | bought a
Enight Kit VIO, with built in power
supply. During one of my trips o Al-
lied Radio, they were taking photos of
people by a Knight Kit display ... 1 still
have that photo in my ham scrapbook.
1 worked at Allied Radio for a short
period of time in 1959 and | bought a
Viking Valiant al an employee discount
price. Some of the hams | met while
working there, W9LK] and W90OHH,
(now W30A ) are still good friends and
we belong to the same DX Club in the
Chicago area. At that time [already had
an NC-303 that | had purchased the
previous year. | actually traded in my
SX-A2for an NC-300 at a close-out price.
It turned out to be defective and when
I returned it they didn’t have another
NC-300 .. s0 | got a new NC-303 for the

same price. | continued to use the R-42
speaker, which | still have and use pri-
marily for shortwave and broadcast lis-
tenming.

This past summer a (riend of mine,
Lee, KOLW, and our XYL's visited the
Maonet art exhibit in Chicago. We also
visited the Museum of Broadcast Com-
munications in the old Chicago Library
building The building is now called the
Chicago Cultural Center. | highly rec-
ommend laking in the museum . it's
free too. As | looked oul over Lake Shore
Drive and Lake Michigan from the
museum, | thought of all the amateur
radio listory in Chicago. Hallicrafters,
Instructograph, Chicago Transformer
Co., Thordardson, Taylor Tubes,
Stancor, Shure Brothers, Amphenol,
MocMurdo-Silver, Ohmite, Guardian,
The Badio Amateur Callbook, and later
Central Electronics and many other ra-
dio related companies called Chicago
home. | worked Bill Halligan, W9AC,
when he lived in the Drake Hotel, Bill
had a cubical quad antenna on the hotel
roof, The 92N carly experimental DX
transmissions were made from a site
near the Edgewater Beach Hotel,

During the Worlds Fair/Century ol
Progress i 1930 and "M, amateur radio
station WOLISA operated from the
Travel and Transport Building on the
fairgrounds, The Century of Progress
was a celebration of the 1000h anniver-
sary of Chicago becoming a village in
1833, Amateurs from around the World
attended the World Wide Amateur Ra-
dio convention August 3, 4 and 5, 1933,
which was held in conjunction with the
Century of Progress, H.P. Maxim,
WIAW: Don Wallace, WHAM; James
Millen, WIHRX and Arthur Collins,
WOCXX were there. Fred Schnell, WU Z
ntroduced H.IP". Maxim, who made the
principal address. A nine year old YL-
WIBAK. was one of the winners of the
CW contest. | have two variations of the
station QSL cards with photos of the
station and Exposition. Lcalled acouple



friends to try to obtain more informa-
tion for this little article. One was
WOGSE, Lou. Lou has been licensed for
over 60 years. It turns out that Lou
spent a lot of time at the World's Fair
and frequently operated WILISA. One
day Lou heard that Marconi was com-
ing 1o visit the exhibit at the end of the
day. Lou got 1o meet Marconi and get
his autograph. Marconi had 1o borrow
Lou's pen to sign the autograph and he
also signed the log book. Another fnend
of mine, WIFFOQ, Milt, attended the con-
venhion. Milt <al at the same dinner
table as Boyd Phelps - W2BP/WeBP
who was presented a Gold Medal by
HP. Maxim, for his work “developing
the short waves™ Milt obtained auto-
graphs from WIAW, W9BP. W9UZ,
WeAM and several others. Milt shill has
his name tag and program from the
event. Clinton B DeSoto, WICBD
chromiches WITAW's feature add ress and
the convention in the October 1933 s
sue of 5T, Maxim remembered the
past and was very perceptive about the
Future

About a year later there was another
major hamfest in the Chicago area.
WAFFO attended that one too where he
waon the grand prize, o new MNational
HECY receiver. Milt said that hamibest
was held on the Donnely estabe and was
quitcanatlair. People and refreshments
were shuttled around the estate on a
fire truck. Milt later sold the HRO to the
Federal Government for military use
when receivers wete ain short supply
during WW 1L

The Nationwide Amateur Kadio
Show was held in Chicago in Septem-
ber of 1936, The ARRL National Con-
venbion was held in Chacago in 1957
I'm sure there were olher events that |
am not aware of. When reading through
my old 05T s and COQ's recently, | saw
an article in the January 1950 QST with
a photo of an old friend WILLX, now a
silent key, a true pioneer in FM two-
way radio at Motorola. The picture was

taken next to Harry's Lincoln with the
romancsgue pillars of Soldier Field in
the background. Heck, even my photo
15 an the May 1955 CQ Novice column,
the issue with WoNAZ in her Jaguar
XK-120 on the cover.

In 1955 | joined the Wlineis Air Na-
tional Guard, 264th Communicalions
Squadron, Al Chicago’s (YHara Field
and served for six years. My primary
reason for pining was for the experi-
ence of working with the radio equip-
ment, R-388's, BC-6100s, R-340's and T-
of's. WIEXY was the only amateur in
the outhit and later a nend of mine,
WYLSL., poanasd

Amaleur Radio has meant a lot 1o me
and still does. | have worked in the
Two-Way Communications field for 29
years. | have worked for RCA, Motorola,
E.F. Johnson amd GF most of my life. |
have met countless amaleurs on the air,
through my work and in the various
locations | have lived. There is fraternal
bond and camaraderic among us. At-
tending the Dayton Hamvention has
become o tradition for me, one that 1
look forward 1o every year It is a real
pleasure to meet old fnends and 1o be-
comie acguaintied with new. The AM
Forum, Colling user group activibies,
Hea market and DX events are my fa-
vorite activities ab Daybon.

| have had the opportunity to viss
some of the amateur radio museums
and exhibits, The Western Heritage
Museum in Omaha, where Leo,
WOLHD, graciously met me and gave
me the "Senators Tour™ (that includes
the basement storage area), which was
very enjoyable. After the museum visat,
Leo and | had lunch together. The EF
Johnson Co., and Rockwell Collins Ra-
dic have not forgotien their rools, both
have fine museum type displays of their
amateur and other products. It was a
real treat to have had the pleasure of
seeing both of these fine displays. With
my nostalgia runming high and the ad-
vent of the FCC Vanity Call program, [

continued on page 40



The Command Set Transceiver

by Larsen E. Rapp Jr., WIOU, P.O. Box 313, Pyrite Creek, CO 81007

Electric Radio is privileged to present this article contributed by the son of a
famous QST author who wrote many thought provoking articles in the 1940's and
50°s. Lars Junior is indeed following in the foatsteps of his illustrious father, and
we hope to include more of this waork in future issues.

It occurred 1o me while Hipping the
pages of O5T nevently that one of the
reasons why so lew ham radio begin-
ners are taking up CW on our HF bands
5 a complete dearth of mexpensive,
muonderately powenad, serviceable equaip-
ment. Today's cheapest Japanese trans-
ceivers run ab least a kilobuck, far more
than.any enterprsing young lad or lasse
could accumulate by any legitimate
behavior, and they contain more bells
and whistles than a calliope! What the
new ham needs these days is a good,
old fashioned, do-it-yoursell, dirt cheap
way to get on B or 40 meters CW. And
what better way to accomplish that end
than to call upon that most ubiguitous
piece of all-American war surplus
equipment, the Command Set transmit-
ter.

Command Sel transmilbers were once
as numerous on the surplos market as
lawyers at an accident are today. They
still show up at ham fleamarkets for
give-away prices, Fhuas they are the ideal
basis for our new, beginner’s trans-
ceiver. Fortunately, my lather had Laid
away a stash of new-in-the-box Com-
mand Sets from the height of the sur-
plus era which he passed on to me, so |
had an excellent source of raw material
for this development progect

The concept for the Command Set
Transceiver is elegant simphacity itseli
The original transmitter s modified to
perform as a direct conversion receiver
as well as a transmitter by the addition
of a few parts, readily obtained at any
RadioShack. In receive maonde, the trans-

mitter oscillator functions as the direct
comversion local vsaillator, one of the
final amp 1625's is switched o perform
maxer duty, and the other 1625 by ormes
an audio amplifier. Any of the com-
monly available Command Sel trans-
mitters may be used, the BC-69% and
BC 459 which already cover the S0 and
40 meter bands respectively, or the BC-
457 and BCA58 which can readily be
moved into the adjacent bands as ear-
her descnbed in Eleviric Radio (1)
Figure | shows the schemabtic of an
wnconverted Command Set transmat-
ter, and figure 2 illustrates the changes
whichconvert it intoa transceiver. Three
RadwShack DUDT relays areemployed
to munker the switch, The 1625 on the left
15 changged from final amp to mixer by
switching the control grid from oscilla-
tor outpul on transmit to ‘i't]._:thli inpul
on receive. The sereen grid is used for
oscillator injection on receive, with an
appropriate resistor included across the
relay contacts to provide DC bias. The
plate is switched trom the final tank on
transmut toan BC load on receive which
drives the audio amplitier. The final
amphier tank circuil on transmil be-
comes the KF input circuil on reveive.
The right hand 1625 becomes an an
diy .1rr||.-I|lu-r.m reverv e, [is control P:"d
15 switched to the volume control. Its
plate 15 switched 1o an output trans-
former which dnves earphones or a
small loudspeaker. And finally, a suut-
able cathode resistor s switched in on
recetve o change the bias point of the
1625 from class C toclass AB{ 1) which

conlinued on page 1%



SCHEMATIC OF BC-459 TRANSMITTER (7-9.1 Mcs)
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Getting Grounded

copper tape for ground control

By Joe Roberts, NAWQC
Box 180562
Austin, TX 78718

As ER readers are well aware, the
Collins 75A-4 receiver enjoys a legend-
ary status as one of the leading examples
of 20th century amateur receiver de-
sign. On the other side of the coin, itis
COMMON Experence among 75A4 own-
ers that this classic radio can become a
rather flaky instrument with the pas-
sage of time.

As pointed out in ER and elsewhere,
both the paper and mica capacitors in
this radio tend 1o be leaky 40 years after
it left the factory. Unless you're lucky 1o
find an exceptional specimen, restoring
an Ad to lip-lop operating condition is
a job that can casily take a lew dozen
hours or longer

The environment where a particular
radio has been living all these years can
hawve a lot to do with its current electri-
cal condition, but Time is the real cul-
pritand you can't store a set away from
that nasty stuff,

One "component” in the radio that re-
ally suffers with age is the ground sys-
tem, Most ground connections in the 75A-
4 are made through the grounded lugs of
terminal steips bolted down mto pres-
sure contact with the aluminum chassis.
The aluminum used in the Ad chassis
tends to develop a layer of oxidation and
there appear to be local oxidation pro-
cesses at work where the ground termi-
nals are bolted to the chasses

The symptoms of a shaky ground sys-
tem include, but are not limited to, os-
cllations, RFl, and crystal oscillator
dropouts I the ground connections are
dubious, erratic operation is virtually
guarantesd.
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Last year | oblained an average con-
dition carly-model Ad which exhibited
all of the problems listed above. As |
tuned up and down the bands, the set
squealed for 5 kHe and went silent for
the the next, then it worked fine, then it
squealed, and <o on

Ten meters was stone deal e epl towr
some scratchy, pulsating modulation
from a local BC statwon that was getting
rectified somewhere inside the box.
Looking ot a lew ground conneclions
with a fast scope yiclded some really
ugly pictures, This poor -Ad was a mess.

I tound evidence that other 75A-4
owners had the same problems in Hints
and Kinks in Q5T ( August 1978) which
discusses cures lor crystal oscillator
dropouts. The writer quizzed Collins
engineers Wwehs and came up with a list
of electrical tests and a sugpestion o
install zine plated lockwashers between
the terminal strips and the chassis o
msure good mechanical and electrical
comtact. Zinc-plated washers are speci-
fied, apparently to minimize galvanic
action between the washer and the alu-
minum. Presumably by 1978 some of
the 75A-4 chassis in the field were
already getting corroded and ground
problems were popping up.

I carefully scoured the terminal lugs
and chas=is with hine abrasive cloth fol-
lowed wath a blast of contact cleaner,
then | installed lockwashers under ev-
ery ground terminal in first five stages
of the set just like Hints & Kinks =aid.

This job was no fun at all but after the
lockwasher treatment, the instabilities
setthed down somewhat but 3 rado e-



3M brand copper grounding tape in place on the chassis of the author's Collins
75A-4. This material is a pressure sensitive copper foil tape with a conductive
adhesive.

ther drops out and breaks into oscilla-
tion or it doesn't. Mine still did.,

The solution came to me through the
wise advice of my buddy John Camille
WSFZT up in Addison, TX. John is the
first guy 1 call with questions about
mods because he was never satisfied
with anything the way it came from the
factory, usually with good reason. Last
time John came through Austin, he was
on his way to San Antonio to "beef up"
his granddaughters swing set!

John's hobby is rebuilding Tek and
HP test gear for higher performance.
One of his standby techniques is to drill
out the nickel plated brass rivets used
to attach ground lugs to the chassis in
HP gear, install runs of copper foil tape
between the ground points, and solder
everything together the way it should
be. When (not if) the riveted grounds
corrode, unacceptable voltages will be
induced across those junctions, even in
gear less than ten years old depending
on environmental conditions.

For example, an HP 3490 Wave Ana-
lyzer with 1971 date codes found its
way into John's operating room. The
power busses had erratic noise peaking
at 500 mV riding on 200 mV of 120 Hz
hum. After rewiring the power supply
and installing a good single point

ground with copper tape, the noise was
reduced to the specified 1 mV.

Within days, the mail brought me my
own personal roll of 3M brand copper
grounding tape from John's personal
stash. This material is a pressure sensi-
tive copper foil tape with a conductive
adhesive. It is available in a number of
widths

The prime advantage of this tape over
the lockwasher method mentioned
above is that you can solder the ground
connection, ensuring a solid electrical
contact that will not degrade over time.
The ground currents will follow the
low impedance path provided by the
foil, so you can steer the flow the way
you want it to go.

The approach that I used on my 75A-
4 was to unscrew all the bolts holding
the terminal strip ground lugs and run
copper tape along the chassis over the
bolt holes. Once itis in position, press it
down. Poke a hole through the tape
with a soldering tool, tin the tape, rein-
stall the lug strip and solder the connec-
tion. The 3M tape is treated to promote
solderability and with a hot iron the
solder flows smoothly and a shiny per-
manent ground joint results.

The process | describe is actually a
lot less work than it sounds. I spent

continued next page
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more time cleaning the contacts the first
time around with the lockwasher treat-
ment than 1 did installing the tape. The
holes for the terminal strips are aligned
on a lew center lines so a simple geom-
etry hits them all.

The tape is casy to slide under what-
ever you want it to go under with den-
tal picks and hemostats. The best scheme
I came up with is to peel off the paper
backing then stick it back on. The sec-
ond time around the paper backing
doesn’t stick oo well, so you can shide it
off the glue and out from under the foil
with a pair of hemostats after the cop-
per is in position. An “exacto” kmife
works great for close tnmming after
gluing down the tape.

Surface preparation with the tape
scheme is much less oritical than the
lockwasher approach because the
ground currents will move along the
tape. The copper is what does the job,
This is a real advantage because it can
be real difficult to bufi the chassis where
you need 1o without major disassem
bly.

My hirst session with the tape, | ran
grounds lor all stages of the radio up to
the 1st IF, 1 used a buss of 1/2° tape
running parallel to the bandswitch shaf
next o V2, V3, and V4, then | ran
branches down to the terminal strips.
Everything i this section of the set is
accessible, so this is an casy procedure,

The 75A-4 uses the silver plated
shields mounted across the tube socket
pins as grownd connections. I you diont
want to strip out all the parts to get the
tape under the shield, bulf a clean spot
on the and run a thin strip of tape from
the shield to the ground buss. Solder
both ends and you're set

I am happy to report that once | put
in a reliable ground for the first half of
the radio ., most of the erratic behavior
went away. No more tuming dropouts
and no more wild squealing oscilla-
tions. The ground repair settled the ra-
dio down to the point where 1 could

make a reasonable attempt at routine
restoration and alignment.

Inspired by my initial success with
my new copper ground scheme and
having most of a roll of tape left, | even-
tually did the whole radio, Took four or
five evenings to get all the ground points
pinned down and il wasn't half as te-
dious as | thought it would be. Most of
the times [ tested the set after running a
few new grounds, | could hear the noise
level drop perceptibly over the previ-
ous level

The subyective effects of the changes
were impressive. There s much less
background crackle and pop and much
crisper audio with a good ground sys-
tem, even though its still lousy mechani-
cal-sounding, hum-ridden 75A -4 audio.
Real audio for the 75A-4, that's my next
project!

1001 Uses

Obviously, a conductive adhesive
solderable material has 1001 uses for
the BA enthusiast. Use it for shivlding
wires or cracks in enclosures. You can
wrap it around a wire for an instant
shield. Greal where you need low im-
pedance leads tor RE,

Sitwations pop up where a Hexible
self-stick conductor is just the ticket.
For example, after coming up empty
handed after weeks of teying to figure
out an elegant way o ground the BEO
shaft of my 75A4, as suggested in the
W2WCZ mods reported by NOLDMS in
ER #47, | bufied the shaft and a small
area of the chassis with fine abrasive
cloth, wrapped some tape around the
steel shaft and glued the end 1o the
chassis. A ben second job.

One of the beauties of copper tape for
vintage gear work is you don't need 1o
drill any holes for new electnical con-
nections you decide to add to an exst-
ing layout. You can transfer a bit of RF
superior “ugly” construchion technique
to yvour boatanchor chassis. Use high
value resistors and extra decoupling
caps as standoffs where appropriate.



75A-4 BFO shaft grounded with copper tape.

This approach also transfers well to
aluminum "bud box" homebrew
projects. | keep my copper tape right
next to my chassis punches. No more
lug and screw ground connections.
Look Ma, no holes!

The reversibility of copper tape mods
is a real benefit when working on clas-
sic radios. The tape allows you perform
many kinds of modifications on classy
vintage equipment like 75A receivers
and not ruin it for museums of the fu-
ture and fussy collectors who have to
have it "stock”. Just tell the boys down
at the club to unsolder the connections
and peel the stuff off before the estate
auction.

To each his own, | suppose. | joke
about purist "collectors” because I'm
the kind of guy who can't keep my hands
and soldering iron off anything. None-
theless, I can really appreciate what the
preservationists are saying. They ain’t
making no more 75A-4s, after all.

However, after living with super high
performance modified vacuum-tube re-
ceivers such as the NODMS/KDOHG
“Colorado mod” R390-A, it's hard to
settle for second rate nostalgia-grade
performance from a set that occupies a
few cubic feet of my precious shack
space. No room for museum articles
around here!

Not to mention that a really tweaked-
up 75A-4 is worth the space on any
operating table.

Copper tape gives me a measure of
psychological relief from the tension of
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of preserving our history vs, getting my
radios to work better and learning the
practical nuances of obsolete radio elec-
tronics by diving in head first with a hot
soldering iron.

I don't buy gear for its investment
potential so I'm not worried about shav-
ing down the eventual resale value. If |
paid myself ten bucks an hour for the
work 1 did on this 75A-4 to bring it up to
snuff, | could probably buy a Watkins-
Johnson HF-1000 with the loot! But
who's counting?

Anyway, the last thing | want to do is
to kill the radios I love under the guise
of "fixing them up". I'm pleased to re-
port that even after | spent at least 100
hours "boogering up" my 75A-4 with
NE@DMS mods and other elaborate up-
grades, somebody patient enough (and
crazy enough) could reinstall the noisy
old stock circuit in a few weeks. No
holes and no metalwork necessary with
the copper tape at hand. Call it a "politi-
cally correct” modification strategy.

3M brand EMI/RFI Copper Foil
Shielding Tape grounding tape is avail-
ablein 1/4",1/2", and 1" sizes through
Digi Key. An 18 yard roll costs about
$20. A roll is a lot of tape given that it
only takes a few feet to reground a
whole 75A-4. Chipinwitha few friends
and make a group purchase. I'll buy a
refill in a flash when I use up my stock.
I heartily recommend 3M copper tape
as an essential tool for the hands-on
vintage gear enthusiast. ER



Product Review: Kiwa Filter Modules
by Ray Osterwald, NODMS
P.O. Box 582
Pine, CO 80470

For experimenters, the beauty of these
active filters is that Kiwa has already
done the hard work for us! Electrically,

Some time ago I received a Kiwa "Filter the modules consist of cascaded cgramic
Module" for review from the Kiwa Elec- filters with input and output buffer am-
tronics Company. Kiwa produces these Rliﬁers. 'I"}\@ buffer amps result in very
filters as an accessory item for receivers light loading of the IF ':_h“”“fflf and pro-
using a 455 ke IF, and they are available duce lots of output drive. Kiwa selects

from stock with 6 dB bandwidths rang- Hf‘“ ceramic f'_]t“r"' m mei'-wti““ to pro-
ing from 3.5 ke to 8 ke in 500 cycle incre- ‘:’IdL‘ the required bandwidth and shape
ments. Their literature points out that  factor. I ) )
Kiwa can supply any custom bandwidth The stated :;pt?mﬂuatu‘ms from Kiwa
from 2.5 to about 8 ke. This would allow regarding these filters are:
an operator to tailor IF response to one's 1. _-6/_(-,10 dB shape factor of 1.65 to 1,
o teods. which is excellent performance.
The filter I received is a small, black 2 Z.crohil‘uhﬁerti()n loss. }
ep()xy—pnttod rectangle measuring 1.875 3. Nt‘.gllglhlu passbund l:‘lP[,’Jlt!_ '
x .875 x .680 inches. It is specified as 4. NO‘ impedance T““t':_h"‘k’- rcqu1r0d..ﬂ
having a bandwidth of 3.2 kc at -6 dB, 5. DC power required is 4.5 to 36 VDC at
came withclearly identified red and black 10 TI“A‘ o
power leads and input/output minia- To check lh_‘“‘ filter's pcr!’nrnmncc, I
ture coax cables. swept them using a Tektronix 7L5 spec-
There isanother model available which trum a““'Y“‘L‘-F/F"QCki“R generator in a
uses solder pins for the same leads, and 7633 storage mainframe. Figures 1 and 2

is designed for mounting on an optional ~ aré photos of the resulting response

filter switch board. The filter switchboard ~ €UTVes. ) .

allows users to select from several band- As seen from f]gur'e 1, the tracking

widths. generator output level is 0 dBm, and zero
A power supply board is available  reference level (the top line of the grati-

cule) is between -16 and -15 dBm, center
frequency is 455 kc. The vertical displace-
ment is 10 dB per large division at 3 kc
resolution, and horizontal dispersion is 1
ke per large division. The overall pass-
band shape is very nice, quite an im-
provement over the passband of single

which will power the filter module from
a high-potential plate supply.

Also shipped with the review package
were two self-adhesive "Velcro” mount-
ing strips and some small tie wraps for
securing thefilterand its leads once placed
inside a receiver.

Kiwa Electraonics
88 abie Fitter Moetule

The 455 kHz filter module ($45) from Kiwa Electronics, 612 South 14th Ave., Yakima,

WA 98902. 800-398-1146 "
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ceramic filters (see ER #57 for a review of
Toko ceramic filters). The filter response
from the curve isshown as 3.2 kcat -6 dB
and 6.5 kHz at -60 dB. This gives a shape
factor of 1:2.03. This is an 18.7% differ-
ence in shape factor from what was
quoted, but I don't feel the difference is
significant. The response curve would
probably improve if [ didn’t drive the
filter at 0 dBm, but [ wanted to simulate
the voltage present in a typical tube IF
amplifier.

There is a spurious response on the
high side at 458.600 kc which is 50 dB
down from the peak response and is 1.4
ke wide. This is a response in the filter,
not in the analyzer, as 3 dB of generator
attenuation produced a 3 dB reduction in
thespurious level. The spurious response
is nothing to worry about, as it is 50 dB
down and will be attenuated by addi-
tional selectivity in the following [F stages.
Some high-priced crystal filters have simi-
lar spurs.

Figure 2 is a plot of the filter's peak
response, only this time using 2 dB per
vertical division at 300 cycle resolution
and 500 cycles per horizontal division. As
can be seen, the peak response is rela-
tively smooth, increasing by only 1dB for
a 1 kc increase in frequency near the
design center. This meets the spec of "neg-
ligible ripple” in my opinion. In an actual
installation, the top of the response curve
could probably be made almost flat by
careful adjustment of the IF transformer
trimmers, at a sacrifice of some overall
gain.

Using the spectrum analyzer, I mea-
sured an insertion loss of .12 dB, which in
reality is zero loss. Probably the loss |
measured resulted from slight imped-
ance mismatches at the analyzer ports.

The filters were terminated in my test-
ing as specified by Kiwa, 10K in and 100
ohms out. Changing the terminations +/
- 100% made no difference with shape
factor. l agree that the filters are termina-
tion insensitive.

The input voltage was varied between
4.5 and 36 VDC. The current stayed at
10.45 mA, and the insertion loss did not
change by any significant amount.

My conclusions are that Kiwa Filter
Modules are well made, meet specifica-
tions, and are a good value. | would rec-
ommend them to anyone wishing to up-
grade the selectivity in a receiver with a
455 ke IF, and 1 would use them in my
receivers.

I temporarily installed this filter in my
1939 Hallicrafters S-20R, which | have
owned since 1965 and am rather familiar
with. On SSB phone it always was fairly
good if the band wasn't crowded with
kilowatt splatter. The 5-20R has differen-
tial temperature compensationof the L.O.,
and if the bottom plate is left off and
allowed to warm for 30 minutes it is as
stable as any Collins beast. Tuning across
the 80 meter phone band showed just
how nice the filter performs, which s just
as expected from the measurements. Now
I wish 1 had Kiwa's 6 kc version of the

R
- filter! ER
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Jim Wilson, NU6H, giving a talk on "AM Operation Using Vintage Equipment"
at the Floyd "Lucky" Henderson Chapter of QCWA in Riverside, Calif. Photo
courtesy of Steve Barnes, K6PFW.

Bill Graham, NSLMX/DA1TWG in his hamshack. He is presently working in Bosnia for
the U.S. Army.
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Darlene Kokinakis, WB7DZX, XYL of K7HK pictured below at one of their
operating positions. On AM she uses a Valiant and Drake 2B.

Harry Kokinakis, K7HK, at his workbench where most of the equipment shown
with his wife, above, was restored.
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The Command Set Transceiver from page 26

The modified Command Set Transceiver showing two relays installed beneath

the 1625 tube sockets.

is more suitable for both mixing and
audio amplification.

Power for the DC relays can be readily
obtained by rectifying and lightly fil-
tering the output of the same source
used for the Command Set filaments, in
my case a Lionel type R transformer.

And that, dear reader, completes the
conversion. As the accompanying pic-
ture shows, the Command Set Trans-
ceiver continues to be a thing of beauty

to grace any newcomer's hamshack. The
simple addition of a few readily avail-
able parts, a pair of earphones, a flea
market key and power supply, and our
fledgling young amateur is ready to
experience the joys of HF band CW for
an investment that can readily be gar-
nered from a few hours of honest grass
cutting or baby sitting. ER

1. "On The Air With the Command Set
Transmitters,” Electric Radio Number
75, July 1995.

The HW-101 from page 22

pmduct development these days, intu-
ition plays no part. Imagination is not
required. Nothing is left to chance. No
hunches are involved. No risks are
taken. No gambles are permitted. [ will
notcomment on whether this paradigm
shift has actually resulted in better prod-
ucts, nor will  comment on the reasons
for the shift itself. But I will assert that
lack of intuition, imagination, and risk
in today's "bring out a new product
every six months no matter what" mar-
keting mentality all but precludes the

38

reoccurrence of truly phenomenal prod-
ucts like the HW-100. [ am tempted to
suggest that nothing would be greater
for ham radio than for Ron Popiel to get
a license.

I have a feeling I may be preaching to
the choir here in Electric Radio, but
anyone with a desire to experiment with
vintage ham radio could hardly do bet-
ter than to pick up a Heathkit HW-100
or HW-101, built with intuition, imagi-
nation, and risk—the stuff of legends.
ER



The RCA AR-77 from page 7

ous local hamfests, and heard of two
others listed on provincial on-the-air
swap nets. A price of $60 (Canadian)
was the going rate for all of these, and
seems to be about right for a radio of
this caliber and vintage. Be forewarned
again, however, that it seems to be pri-
marily the proverbial old-timer who has
any active recollection of the AR-77. 1
have no doubt that many remain half-
forgotten and buried in the crawl spaces
and attics of these veteran hams.

The former Roval Canadian Air Force
was one known non-amateur user of
the AR-77 (or at least, a denvative
therent). | do not know the malitary
model number(s), but | vaguely recall
advertisermnents in (5T magazine not
too many years ago, placed by an Amen-
can surplus clearing outfit which was
disposing of a quantity of these ex-RCAF
units. To date, | have seen but one ex-
ample of this rig: it differs most from its
amateur radio counterpart by its mono-
tone blue paint finish, Additionally, T
can nod remember the military version
of the receiver bearing any of the char-
acteristic AR-77 chrome trim. As well, |
do not know which [requencies were
calibrated on the bandspread dial. Per-
haps a watchiul reader may share his/
her expanded koowledge on the matber
with others in a future issue of Electric
Raidio,

Conclusion

Anyone hoping to discovera ™. . cut-
rate AR-88" in this receiver is doomed
to disappointment. The AR-77 - dra-
matically unlike the AR-BS - is most
assuredly NOT a stand-alone receiver:
it needs the care and the feeding of
extra petipherals, such as preselectors
and Q-multiplers, if it is to even hope
to serve as a true, °. . Compleat™ all-
band communicalions receiver.

Sadly, the testimonial ads of the day
= It beats receivers costing, twice as
much” (W3IEOZ), and. “It's the last word
in recetvers” (WBCPC) - simply do not
apply in 1996. Despite its shortcom-

k]

ings, though, the AR-77 remains a nifty
picce of hardware: it continues to hold
its own in casual rag-chew style AM,
S5B, and CW QS0s (and SWL'ing), in
defiance of its half-century-plus vin-
tage.

One thing is certain: if you've ever
had an AR-88, and grew tired of de-
scribing its features o inguisitive ama-
tewrs during the course of your AM
Q50s, vou will become absolutely
weary narrating the specifics of the AR-
77 to the curious! It may, perhaps, be
best summarized by this more modern
day testimonial from VEMUE "For a
boat anchor that's been around as long
as this one has, it ain't loo shabby!™. ER

References:

Haworth, Bob (W2IPUA), A Bio-
graphical History of the AR88", The
Old Timer's Bulletin {Antique Wireless
Association), May 1991,

Thompson, Sam (WeHIDU), "RCA AR-
88 - A Classic in Radio Design®, Electric
Radio, July 19490,

TABLE 1
Feature AR-77  AHR-88
Total # Tubes 1 14
#RF Amp Stages | 2
#IF Amp Stages 2 3

Sensitivity: AR-77 - less than 2 uv for
0.05 W output with 3% mod. in
ARS8 - 1.7 o X1 uv for 20dB Sto N

Image Ratio

(+/- 1 MHz)

31 MHz 5 375

18 MHz L] 3l
I3IMH:z 1LY TLELLY]
540 kH = SO0 1000000
Weight 485 0lbs 100 Ibs



Carrent Regulator 3TF7 from page 14
downwards will lead to carly cathode
layer emitting fatigue. All this is aside
from changes in the dynamic param-
eters of the tubes which will influence
output voltage and frequency of the
oscillators as in the BFO and VFO of the
R-390A.

The change in frequency, Df, caused
by up to +/-15"% change in heater volt-
age, D VN in %, in the VFO of a R-390A
for five different 6BAGW'S, new and
used ones, 15 shown in diagram 3. Al-
though the used ones still show ample
life reserve on a tester, they cause much
more frequency shift than the new ones

This alone might justify a regulation
of the heater drnive; in fact that may be
the real reason for having it apphed in
the R-390A

Since emission of the cathode = a
matter of applied power, that is the
product of voltage and current, one
could also ask for the tubes to be dniven
with constant voltage disregarding in-
rush current effects, 5o one might pick
ones choice. In realizations ol other fa-
mous communicalion receivers one
rarely sees current regulation for tube
heater filaments

It is known however that in large
professional installations AC mains
voltage regulation was used o drive
the transtormers of tube cquipment to
deliver constant heater voltage.

Later articles will deal with tuning
mechanism, tuned RFE-Tilter perfor-
mance, VFO characteristics and the [F
part of R-39As. ER

To join AMI send $2 to:
AMI

. Box 1500
Merrimack, NH 03054

Chicago from page 25
intend to either get my old call back or
a two letter, 1 x 2, call.

I have obtained so much material,
photos and fiest-hamd information from
people who attended the 1933 Century
of Progress and the World Wide Ama-
teur Radio Convention, that 1 could
write another article just about the con-
vention. For the past 18 years | have
lived near Rockford, 1L, about 70 miles
NW of Chicago. | am planning a Little
breakiast or lunch get-together and am
going to bring a few people together
who do not know ecach other but who
attended the convention i 1933, The
purpose being for the mutual enjoy-
ment of all and to obtam mone informa-
ten for another article.

Back in Chicago in 1959 | had an NC-
303, Viking Valiant, three element -
bander and a fuel injected "5 Corvette

how can | top that? Well now | have
a basement full of cquipment, mostly
Collins, things | dreamt about as a kid,
but couldn’t afford and | do have
some modern equipment, another 5X-
42, NC-303 and Viking ValianL The
Corvette is a little too expensive Lo re-
place in this day and age ... however, |
diy havea 91 Mustang GT that | bought
new, don't deive in the winter and plan
fo keep il for o lomgg time, ER
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CLASSIFIEDS

payment for the extra words.

additional word s
rates.

ER
P.O. Box 57
Hesperus, OO0 81326

Advertising Infunnatinn
Subscribers receive | free - 20 word- ad per month. Extra words are
20. Here's how to count the words in your ad: the heading - For Sale,
Wanted, ete count as 1 word. Your name, call, address and telephone
number count as 6 words. Hyphenated words count as 2 words.
Please count the words in your ad and if you're over 20 words send

Non-subscribers: $3 minimum for each ad (up to 20 words). Fach
»s. Please call or write for display

VINTAGE EQUIPMENT ONLY

Phone/FAX (97002474935
c-mail: er @ lrontier.nel

DEADLM&&:MAYMMAY! |

FOR SALE: “.11“ ated resbowralion o all vin
tage equipment; 35 year cspenence. Bamey
Wooters, WSKS, K00 B Manshicld Ave, Then-
ver, COV BO2AT. (MY} 70-5014

FOR SALE: Sarplus military gear, Mew BA- 80
Batteries. SASE hor current Bisting,. Tim Banse, 'O
EIZ Towa City, M 224 1*-21

FDII SALE: “AM FORE 'h"T R™ quahity Hayrwes T
ahiirt, greey, Blue, green & red. Siees ML X1 - 515
Ihpl.l ik, KEMLY A0, THO2 W 171 S0, Poelylo,
mﬂllln I?I‘F]- '7|-7H e B

FOR SALE: Mew Rangoer [, Valiant I 1. Naugdtur
plastic cials, 160 10, freg. numbers in green, wfall
holes, like orig, - $17.50 ppd. Bruce Kyder, S0
Lavarnwood L, Frankling TN 764 (615) 7

mt SALE: Tubes new old stock, pair 240, GF -
$M0 e, paie 684 G, GE - 530 ea, pair 47 one UE one
EEN-RAD - §20 ea; pair M, one RUA, one
Ravtheon, ussd - 38 va; Caonset Comm. Momiboos
5530 for both; Halleraiters %9 Ui Fatrol esc
cordx - S S-B1, fair - 90 WANTED: Manual fos
Satonal NC 1T Mavy rovr John Mosmsaon, 1779
Dld Camdhen Pike, Eaton, OH 45100 5173) 456
-~ S e
R‘Sﬁl[.l"l.mmudtnhlﬁ? #0026 00 cabaret,
e condy. - $Y50, PU onldy. Michael Hursatz, 214
E KelsoS, Tu-ml'qu SS. (SN &22- T
FORSALE: KWM- A, RE. ¥iL-1, RE, JI28-5. D04
No-sdup on, KEMITA, MM, (61.2) 851 w7

M

FOR SALE: Collins % Line aluminuam knob in-
Lays: small (esciter /A tuning) - $1; 3001 - $2;
sqpvitvrveet i dmaie Bananggd - 53 Chardie, KICH,
131492 Pinnacke Lane, Leesburg, VA ZN75, (540
RI2-5h41

FOR SALESTRADE: C- line 25, 5, 1.5 filters, MS-
A ACA; Viking 1T VPO 122 Ray, MO, [(314) 428
1‘H1|

FOR SALE: Heath I"ll'rll'll HI2Y '-|'||'r.. CW filler,
manual, very clean - S36l, SBHE, SPei0 spkr
cabunet, pwr aply, mie, manual, collector condx. -
$425, SH401, SBM0, CW, 558, & AM filters,
elevtrovoice 638 mic, manuals, collector comdx-
$IR5, Uilrs -Swean Astro 020X HF sovr, 102160,
150 pawer sply sphor, Shoee 250 mic, like new - $500;
Triphett W4 mutual conductance fube tester, real
S1E Prevision 61 roll chart tube tesler in
nice ok case, XENT comds - $75 WANFN, W,
1715} Mk STTH

FOR SALE: Dvake RAB rove Jorig. manual -$150
¢ shpg WANTELD: Plastic chock beael for
Hammarlured HOQ- WOALC, even i cracked | can
e b0 make mokd; Hallicraiters HA-5 VD Jim
Berry, WATAT, 2502 1ath St Cuyabega Falls OH
HIZTNMA O 9220158 eves or whonads

FOR SALEMTRADE Xmig/ rovrg tubes, new &
wmend LSASE b st [ ouslbent osked S cimiauee Bubes of
any type. WANTEDE: Tayhs & Hewntz-Kaotman
types & Largge tubwss frosm the obd Esmac bine: 15T
than ANOT fowr desplay . fodwn H Walker, Jr 16112
W1 T5eh S8 0 Mathe, K5 G621 7) TR2-I55

nuy



WANTED: SC 101 SC-000; KW-1; WK-1 thru 5;
WL, TEA thru TSA -4 reves and sphrs, any cond s
Purchase entine sstabes, pick up 48 states and top %
paid. Rick, (800) 462- 2972

WANTED: Johnson gear, all models, any
condition. Please state asking price. Wen Turmer,
ADTZ, Bom 451, Cal-Mev-Ark, NV BR39-04012

WANTED: Heathkit, Eico, Fisher, Dynaco or
smilar tube audio smplifier in any condition or
maruabs for same. Mike Nowlen, WBILKB, POB
m'l I'H'I'I'lﬂll'l. v.ﬂ m ['.n"ﬂ.'l-] ﬂb-uﬁ]-

wmﬂ.mmwurmw
& manuals, what have you. Alln H Weiner, 97
High St Kennebunk, ME 08043, (207) 9657547

WANTED: 4 pan Armpheyd mudded tube sockets:
we pary $8 o ruew Serld v tubes ndormaton on
AL Gilber Brradboand ralus. lame= Fred, EL
Cuther, IN 46970

WANTEL: Colline 75A3/75A2 parts source; SE 1
calibrator; froet parschs for T250A, 30116251 Bnan
Robwrts, K9VKY, Wbl Fvergreen Kd | Pittsburgh,
PA TSIAT (A027) THD Al

WANTED: Collins R-189 long wave rovr. Bally
Wikcon, 6501 Letfingwell Rd., Canbchd, OH 4406,
330 533-2478

WANTED: Matwswwal TR, w / wlal calibrabosr, chean.
Harold Deppe, NYTY, IUO8 31656, Tocson, AL
B5751. (5200) 290-1 I"ll

WANTELE: V70 & 5514 tubes, phease drop owe a
ﬁh’nrd. Viern, WOVY, Box 1R7, Lehr, NID 58460,

WANTED: Comverbers CU-29, CC -85 inboon HEC
MI25C amplifier; Heath HEA-10-1 calibrator, Fred
Huooter, WEYBMT, 205 E, dth S, Neligh, NE 63756,
(ANE) BH-S2H

Vintage Manuals Available

Your enly stop for the finest quahty vin-
tage, amateur, audio, Lafayetie and many
radio-related manuals. Get catalog #5, two
S22 stamps. Pete Markavage, The Manual
Man, 27 Walling St., Sayreville, NJ 08872
{908) 238-H%-

WANTED: WW [l German, Japanese. lalian,
French equipmment, tubwes, manuals and parts. Bob
Corabuam, 2005 NW Hith, Ulabaoma City, UK 7312
(#05) 525-1%6

WANTELY Tektromus mummarabsbu f promeotanal
Iiterature or Calabops trom 19461980 Jame< Troe,
MNSARW, OB 1080, Maomelle, AR 72113 (501)
#51-57K3, FAX 851 8784

'Ntﬂlhrhmml’iﬂﬂﬂqh
worthsaving Kon, 10001 W 5ith S, Shawnee, K5
a1

WANTED: (W ham deskiop microphones, any
conds | separate mic heads f stands Back, KFSNLU,
WY Troubon Dy, Houston, TX 77006 (713) 774-
S5H?

WANTED: WW Il navy shipboard xmirs &
ancessories, any condy. Steve Finelli, N3NNG, 37
Stonevrodt [ Easton, 'A 1805, (6100 252-8211

WANTELD: Vintage AM equipment for personal
e, veed b colloncton quuality o munt. Profer Collires,
will consider others. Bob Tapper, NOIMH, Box
61538, Denvier, CORIR06, (M00) T40-2272, FAX 777-
491

WANTED: Heath stal sets: early ham & shortwave
eopuip, literature, accessonies, broken or pans units;
any Heath amateur gear. WASTH], B9 Box 163,
Alvin, TX 511, (F1A) 2012956

WANTED: Heath GR-PH general coverage rovr,
st e in goend toeseellent conads. Clyde Hlixson,
A7 Columbla S, Des Moines, LA 50313, (515)
2490

WANTED: Mational MC-400 revr; Hallicrafters -
i reve, Cash or interesting trades available, Jim
Jorgensen, KOR], 1709 Oxnard, Downers Grove, 1L
A5 16, (FOH) RS2 -4

WANTED: Meter historian searching for
imstruments, The Instrument Maker & other P40
metier maggazines. Chris Cross, Bos ™, McConnell,
IL & 150

WANTED: Marl & /or schematic for RUA ARTT

rovr K S meter for same. B Jones, 6003 Myrtle Hill
Rd., Valley City, OH 44280 (216) 453- 2201

WANTED: Mational radio ™1 o 10 rove”, or similar
VHF rovr. NLTYL, 452 Seabreree Rd. E, Mobale,
AL ol

WANTED: WW IS VT fuse for anti-aircraft gun
bult | mewsd only electrical cinouit & schematic.
Takashi Dwi, 1-21-4, Minamidai, Seyaku,
Yoskunshaima, '-HEI'I FAX: N1 Hllﬁ-m-_w.

WANTED: Collins WU, DL- 162551, 5151, 550
I 31285, ¥C-1, KWM-1, SM-1/2/73, 3IVD, any
Caollins sphrs. Len KJaHIL, CA, (¥10) 67065969,

WANTED: Lafayette HA 750 sx meter mobule
scvr & HASSD manual Ron, WBONKS, 1000
Walnut 5, Dallas Center, LA 50061

WANTED: Dvake pwr sply or plate vimr for LT or
L4B, any comds. Lev Babhe, WiOVT, 914 Golden
Bear Ln, Kingwoud, TX 77009 (T13) 3595754

WANTED:Cabinet for K-8, TSAZ 75A Vor unker
wicab SELL/TRADE: (ates BC-IT complete
Lioyd, AAST, CTA, (408) 7224349 eves
A TR

WANTED: Pre 19901 microcomsputers for hstoncal
museum oolkction, early magarines & sales
hiterature. Dave, KKAWW, POB M1, Foyd, VA
2491 [T IV-64TH/ TRl T2

WANTED: Segnal/One matching sphr; Collirs
W smir. Paul Klowe, OB 84, Manchester, M
AHISA (31T 428 200 FAX A28- 1000
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FOR SALE: T-Shirts w / Johnson Vildng hogo - §15,
st sire. Viking Radio Amateur Badio Socicty,
POB 3, Waseva, MN 56007

FOR SALE: Used tevhmical books - radse,
electronics, math, military, mogarines ctc 1ae 4
fstamps UK ). Softwave 2 Dept. ER, 15155mhubaw,
Ortonwille. M1 45307

FOR SALE: Usexd parts from vintage 500 watt AM
xmir, sfmes, capacitors, coils & more. Chris Horme,
ACARM, 110 Kimberley D, Greenville, NC 27858
{919) 756667

FOR SALE: Heath HW -9, HM-5% HET-%, matching
%ﬂplp - $275; Halllcrafiers HT-328, 5X.115,

A e et mew final - S1O00; Dirake 20,2070,
2-NT - $275; Deake R-4H, T-4XH, MS4/AC 4 -
SN, Dirake MN-4 - $125; Dvake MN-2000 - $15)
Swan 6B custom, 600-T, 330 VAL FPI sphe/
patch, evira sphr - 575 Kivwed R-5990, T 59603, 5.
599 - $Y75: Heath D40 TX 65 BEW 1008 TX
- 5325, Mallicraters HT- 18 esoer - 550, Halloratiers
S5 nowr - $65; Halliorafters SX-110 rowr - $85,
Heath SE roer - 575 Monte, KBSNHG, CA,
1) M29158.

WANTED: Fen bowskimg for any odd Hammarbund
literiture, be sabes catalogs (20, s, 40s) spex
sheets Le. HOS225, HOS14000A, HIOQ- 120X, S0,
S0, SI200, SP-150, 51100, SP-10, MX-10,
Coanel Pro wersions 1, 2,3, 4, 5, or any othern nol
Lissbesdl, aabssey mmvanmvuadss o Comnet o versions 1 d& 5,
SE-100, 5110, MX-10, HX-55, HQ-225, also any ol
e miilitary MIL-HDBE 160 /a 1st, a 2nad, a e,
T 11196, ThA-T1-859- A, THh-1 1897, TH-11-89,
TM-11-4054, TM-11-467, TM-11-487A, A1, A2,
AY, TMWM-T1-5E0-471-12, TW- 11606, TH-11-807,
T 11851 — seraes o maniabs, abuo Ud bl bo fod
e fuly Augmt mease of Sponal magarine, | am
booking for onig. muterial anly please | revd the
o b complebe mry newarch 1 you have, or ko
where | can find any of thee item, plese ket me
krave. Rusbwert Furehes, Thee | Lasnemarbumd Historan,
1215 Winiired, Jackson, M1 49290019406 Phone/
FAX(SIT) 6721, ammarhandivin voyager net
FOR SALE: B1TA (2) - $15 o) 805 - S0, 4-654 {6}
15 ca. Joseph B, Forth, WAZTRT, 321 Long Ve
Acres, Wheeling, WY 26000, (304) 277-3154
schemutic Vsl com

FOR SALE: AC VTVMs HIM00, HAT Ballantine
s operable - $15 ca, 5380 {aw, works - $20
Norm, WICIX, POB 402, W. Bodgewater, MA
QYRS (5) SRR

FOR SALE: Heath DXAD - £ HWIZ 75 mtr sove
w/HBPS - $65; rovr mundel 1680 - $95 Norm,
WICIX, POB 802 W Bradgewater. MA (2179
(508} SAL-A9

FOR SALE: Mint Drake 78, 100, Divake 160 meter
converter for 28, orig, manual. Dusty Rhaodes,
WEMOW, 1324 N Dorset Rd, Troy, OH 45171
(513) 30891540

" ELECTRON TUBES FREE 1996

Catalog, over 2,000 types in stock
Electron Tube Enterprises, Box
8311, Essex, VT 05451, (RD2) 879
1544, FAX (R02) 879-7764

FOR SALE Clegy, Zeves (front panel w/funing
asswmbly, i lucdes dials & glass, not new, but in
VO - Sal), Hallicralters. SR-000, (front paned),
Brand pew - $125, Heath YE-1 VFO, exc. < $80,
Craig, WASHEN, 11, (847) 367-1599,

FOR SALE: Swan 700X w /1175 (new tubes),
ewe conds. - 8375, Swan 5000 w/1I7XC (new
tubs=) excrptional cond - $325 National NCX-S
wW/NCXA, partially restored - $200; RME pre-
seloctor, mint - S8 WANTED: Radiols 3 (tubse
comwer plate). Seean U murmaal, ong, ondy Urang,
WASHEN, 1L, (847 w715

FOR SALE: Collie 75A8, 3 fillers, murmsal, mont -
95 Nationual HEOMW&D sphr, ene - $75 Bob
Meedbeman, KIMIN, 195 Meadowbrwok R,
Nueth Wales, IPA 19454, (215) 61925

TRADE T, HTI2A, parts. WANTED: Manual
o Parker & Williameom 5 0008 & S50 amt; Drake
repairable revis & st WTRRE, AZ, (M02) Bed-
ene,

FOR SALE: ARRL | Landbooks: 1987 /794 - $40 ea;
several 1950 - $20; several 1960-0's - $15, Joe
Misrasne, 2700 Clidwosed Dir, Bedbond, TX 76021,
(SI7) 2811128

FORSALE APN 1 altimeter - $XE Polyroms  $40
Polycom 62 - $50) | eath 1500 - $60 Van, W2O0OL
17 Bt Center Mesriches, NY 1193 (S16) 575.
191

FOR SALE: Parting out Communscator 11/ 145
sy NIB proer & anscliny wbmr's for same. jolKB, ML
(16} 1525400

FOR SALE: Thousands of tested tubes w/
warrenty, send lor mew listw Simproved discoints
femimithly spevials. Both smitr & revr hubes, | have
acqquired many common b eecently. By hose
spare bubwes for visur il madio, audio, ham &
electronics, most tules ane used ab about 1% of
new, many ane absd %11 havee bunches of octal,
older, 78 9 pin ubes. AR tubes ane tested on TV-
T tester & Phen bosd. | give a 30 day warranty
Seend weants or S ASE w/ bwe staamges for bisd. Thanaed
Nedson, 1025 E. Dvsert Lo, Phoon, AZ 55040
T 240 TEM eves lpnifanadinect com
FORSALE: Homermuade gadona stal radin & parts.
Write for detals. L Cardnes, 458 Two Mile Creek
R, Tonawanda, NY 14150 {716) S7-0447

FOR SALE: Ranger - $200c 20A & VIO - 95

Vikargg | - $100); Zeus - $500. Bill Schonidl, #9255,
Broadway, S5t Louls, MO G325, (314) 54-1515




[FAIR

* Military Radio
* Electron Tubes

Sh:ip?in;charguwhﬁhrmlﬁm

ADIO

1016 East Eureka Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

VFO §{/R-390A (not Collins), Gov't-Reconditioned - $45
IF Amp with good filters, but less RT510, usexd - $100
ITF7 /RT510 Ballast tube, unused - $17.50

419/227-6573
FAX 419/227-1313

FOR SALE Commputrom s ers, set ol Tadapters
whach allow % pan & 12 pin compactron sweep
Bubwes o b bestesd on TW-T by pe tubss testers, This
lets popular b such an o), 6fF6, 61F, 6o,
B, B LI, &), tob | W, 6 Ay, Gk B, 0l By, 0l P,
BLOW, GLEG, BLX6, sMED, M6, 12006, 20LF,
2056, 205, JHES, 270, KL, G0 DN, B,
FROH bue tested ony TV-F testors which do not have
compactrom s ket Fobse et aetop & est data are
supplisd for the TVE tester sevies only. This
includes switch settings & Blas values as well as
oirieman & as new” best values, (20 adaplers as
el g bbbt indonmation S pan -l convensdon
dataaresopplive, Please send $25 00 L kanel MNikson,
1025 E Dot L, Phoenin, AZ BS040. (602) 243
TA21 v, dpi®indirect.com

FOR SALE: New Holeas Send 2-stamp | SASE
e L Mde 1yewse Baadios's Latesst (e, oo 196000 M
Tyme Radio Company, 245 Lyttonsville Bd. Sie
N7, Silver Speiegg, MU 200000 1h/FAX Ml -578
5 ]

FOR SALECodline WE- 1 woingesd o made m
198, superh conds $1A0, includes I spane
S0 N, curwr s | thee citheer B manual Vil
ESFZ, 16007 Crovhsouth Rd | Hoswston, TX 77068
T H4-TTT

FOR SALE Mochamscal hilters F55)-15 - 5155
FSSFA-2] -85 158 hor PRU AT - 35 WANTED:
PP-1175/5R. Joseph Pinner, KCSID, 207
Ruithwemad [, Lalayette, 1A TR0 ()8) S951-
Tt

4

FOR SALE: Bepair! Badio repair, tubse or solid
state, reasomable rates.Jim Rupe, AR, Wistern
Arncaleur Badio Repair Co,, (WARRC), OB &97,
CorayLandd, WA GR5AT, (1) 267 4011

FOR SALE: C0 mags, July 1'RR) thira Diec, 199095
S0 complete. Francis Waggoner, W2, 268
Barbienn Ave, Walertown, NY 13601, (315) 788-
e}

FOR SALE Mational NOW - $50 WANTED:
Hallicralters S sevtes poves FET sintrs & Tektronics
o, Johin Ak, 'WIH L Sonthmone, Passdena, TX
FISOR. (1) 4724

FOR SALE: Heath AMIClassic Radio Loy, Pook,
ont Dikees aurny sl Biosge - e S0 Mty Dreif, 1O 21,
Blawenbuarg, M| (8504

FOR SALE: Valia, newsds wawk - $130; Heath
HMURZSWE/ T'WE, VO - 850, HeathSH6 10 scope,
mied - $125, Climt, KIGSSHT, 107 Fowesa Olaks L,
Lk Jaw bowm, TR 7750 (4002 2711

FORSALE:SER- 13,2 2 MM il‘ilt[ Uk spkr,
Oemultipdiesr - S22 Ken Kodthali, KRAXH, 5753
David L Fairtecld, OH 45004 (513) B58-2161

HM SALE:  odlirs 51 serves dram overlay - $10
ea, speoily which Ron Hankae, KKAPK, 555
Seminede Woands Blvi . Careewva, FLL 2732 (007
eSS0

TRADE: Mut comads Mo 19 Mark 1L for Canadian
mude No. 19 Mark 1l Ted Bracon, Quincy
Ulnaversity, 1800 Colloge Ave, Ouincy, 11 623500
Z17) X351
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WANTED: Very carly Hallicrafters and
Hallicratiers Sabver Marshall equipment including
color. 53 radio compass, 533 Skytramer, 515

. wond corsade speakers - R85 & R-12
HT-2. HT-3, BC-9% antenna tuner. parts,
advertising signs, paper memorabilia o
Hallcrafters. Ao want RCA model AVR-11
aarport lower recerver. Uhuck Dhachis. WSO,
The Halliralters Collechnr”, 4500 Russell [y,
Austin, TX 78745, (512) 440-5007

WANTED: Indoon the old Adlied Radio n Chicage
Fm resaarching the company for an article in ER
Nued anectindes, stories, hislory, ehe, Kurt H Mk,
NEWLW, SHE Wagner Woods Ot Ann Arbor, 81
AFIUR, (SI0) 410044 whe FAX (K1) &41-1718
TaM7, M2 ecompuserve com

WANTED: Vistors and tubes by muzsscum (84d
and odd amateur of commenal ubes, losegn
ard domestc purchased, traded or donastues
wckooamwe All cormespansdenor srswened. Kel A,
Ye Obde Tranumitting Tubse Museum, OB 97,
Crescrnt City, CA 95531, (707) 4646400

WANTED: Ol tubw amps & simr's by Western
Electric, LT, Acro, Peerhess, Thordarson; fensen,
IBL, EV, Altec, WE sphe's, Mike Somers, 2412 W
Fragn, Uhicago, 11 plel, (112) 1380153
WANTED: Manuals for St 6 gon & 553, copivs
U TN Bevrens, BEIRICHT, WA, {2000 H19.850 |

WANTED: Collins TCS- 12 xmiv, complete. partial
of parts. Jammes Owens, NWOO, 13463 Tipperary St
RRY, Bumaldder. COSOMO- 1621 (N1T) 6739019

WANTED: Any mivrmation on Les Logan moded
515 pewed- X7 ey Gaary Paynwe, KEsCF, 5251 N
Fresno K2 Fomeo, CA 9710

WANTED: johnson V) 122 Manny Block,
WG, 0 Orme O, SE Paul, MN 55116 (812)
Lol o]

WANTED: Motorola/US Army sagral corp rasdio
et AN TRO- 22 o0 ANJTRU 28, smites T-417/GR,
THIn/GR: reves R-257/1, R4/ U0 electrical
cabimmet CY 1221/ G amplifier pwrsply groupOA-
H2VGR RE armplither AM-A95 /0K, AM-09 /0K
pwrsply PP-638 A /L Tim, NIPEC, PA(717) 123
#1585,

“"ﬁmt.’d&m]l;- 1 spkir w flight, HROYSN0
spkr. fim Wison, NUSH, 1540 Carnation Cir |, Seal
Ml‘ﬁ_"-_l_l'?ll [EHIUER U ‘IH__
WANTEL: KTTV Magarnes & Nov 1920 Radio
News. Tom Kieinschmidt, 506 N, Maple S
Prospect His | 1L 60000 1521, (847) 2558128
WANTED: Collins KW-1, W51, KWS-|
WADAKL, NE, (407 d6=- R 2

WANTEL:: [vake SPR4 & accessories Lene
Perom, KAGNNE, POB S8, Philudelphia, FA
19002 (215) hhS-6TH2

45

WANTED: Kleinschmidt telepranter maodebs: 111,
AT AN/ FGC-80, ANJGGC-16, ANSUGE-39_)
Tom Kieinscheadt, 506 N Maphe 51, Prospect
Hits_ BL 60070-1371. (847 2558128

WANTED: SPU, EH Scott rovis, omly in very
good conds. o Congas, EAYL. Contact in the
States. Kurt Keller, CT, (208) 431-6850

WANTEE: Mics-Shune 5455, 5407 /1), 588, STV
Hi/ dual Imp,  Turnes BX /D, CX/ DL V-7, EVed1,
608, 619, 605 Hi Imp, Ready buyer. Tom Ellis, Box
14003, Diallas, TN TS0 (214) I128-3225, Fax, 1280
4217

WANTED: DXCC cortificate stickers, ol style
ranslucent ones over M0, Dick George, WOITRF,
15245 Lynn Tertace, Minnetonkas, MN 5545

WANTED: Per wtmnr bor Tempo 200 or junker w /
pond wime. WTREBE, AZ, (602) b7

WANTELE: Latayette |HE-50cr FEE-S0A 108 sovr
Latayette HE-W wovr Bl Sevithermmun, KIMAF,
01 Hwy 67, E Hend, NC T8 (910) 6995099
WANTED: Military tev bl manuals w / nespect
oy spuace diversity revephaon; K W or S0
related. Peter, NY. (212} 7357163

WANTED: Manuals /s hematios for KAL-7 novr
CNDAR15; RIFL-2 rovr CNA-46161. Peler, NY,
(202) T25-F1ad

WANTED: Mint Viking Valiant Hlw /S50 adapter,
TR, oy manaks, ClanoStrascan, POBNA1 6,
Massau NIY, Hahamas

WANTED. HRO-S00TS, matcing sphr for HRO
S0 Sam, KGIAM, 486 Glenwaonod Trail, Elgin, 1L
#1120, (847) 6950218

WANTED: Meraner sgnal shifter. Kobert feaza,
NTPRS, 23 Harvand St Pawticket, R1 0280 (401)
72 i

WANTED: Matching 6D0BA smitr for Novice
Special from July 1956 (Chambers) Loais
LY Antuorno, 8807 Ridge Blvd.. Brookbyn, NY 1120
(718} 74890 0 2 albber & WL

WANTELD: F4|d',l:tlillw peneral coverage v
Jsmmes B Gaoer, WHSLXL, 1R Overhill, Wediord,
TX 760227200, (K17) S40-4330

WANTED: Sk sorvening & wrmbkle Binish calsinet
painting for my DX40 & VE-1. Howard Krais,
2L, 372 Callodine Ave, Amberst, NY 14226
{7 1) BAS- 240w

WANTED: Mics: Turmer BX ACX, BDVOD, VT T3
Astatic [T-30, WRIL, T-3. EV o5, Shune TITA, 78,
545 Call/FAN of you have others. Tom Ellis, Bos
0093, Dialles, T TS24, (21401081025 FAX- 128
4217

WANTED: Gonset model 3201 pwr sply &
muslulstor, Fao model 722 external VEO! Jokn
Lewis, WHSNWOL 1526 M. Elmcroft Terr, Proora,
I e l6dd (M) BeS-SEaS
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wrnpomsal RUA wary, beelowe coed cuthing «hangpes. Fa
tubwe W akeurgmeed by an onparallciod team ol
AT T o T ©

Foabermally mmpeessd woth orramm basa
stn ] orramns raslated) plate oap
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anlons wiies faiery il TR
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FOR SALE: Iif-rm“ of TVW-T tubes testers w/

catibration. | will ix & then vendy calibration of

yomir TW-7 fuabse fester - $45% + shpg or metuen oo

charge Daniel Nelsin, W25 E Desert L, Phoeris,

H H_'ﬂ‘.l-l-l} Hﬂ;‘l MMATA2] oves |.1|l'|l!ln|.lll'|.'| L- om

FORSALE: Cleggs interceptor VHESSRAOCW rovr
2000 Swan VO 200508 < SE50 ea; stals Drake-
Collire - S8 ea; C1 ] - S5 WATAPN SR, ML ph
EAX (B0} 7HI-5717

FORSALE: KWM2 A, W/T, g relinyes - 'H‘?":
Hesath Marawder, I'L) only © 5125 Camrvet GSH1K
- 875 Ranaly, WOZR, OH, (014) W5-5131

FOR SALE: I'MHE & rovr - 845, TCYS wmnitr cabinaet,
w/fshocks - $20; Henry TA00 DC/DC sply for
WM 2, Swean, et - S0 25 e mtedd shis b masnts
S5 B -2, wosrkos, na oo Sk - $12, Kilowant
sfmrs - 535, showr TV, S amps - 545 capacitor,
17 0mid, 5000 VI - $15; metal T-17 mic - §12. T
2 carbon Jdesk mi - 32%; Ushp WANTELE
Mlanual fcopy for Lot Co6hE WA THIAL. D,
(208} 7564147 after 1700 MDT

FOR SALETRADE: Cawvart Commm [ AM U1 2
meter wowr, manl w ) manual, ¥ atalks,
carrying bag - $ offers. Pat Stewart, WALV
Ruth lnnr Walls Walla, WA %W 5558

!ﬂl&llj.trﬂr.ﬂl-hmﬂmHlﬁ-_ﬁlll_l..-bﬂ
G-, Manasans radio FE-1 WANTELD: PRL-&4;
Do SNEE BS-a Cary, WEMEFL. MM, (212} 356
L |

i E A A A R R

AT S

L

Poaporee A0SEED 1304 « Fan 2000 8077 = Toll Foee 007755 6500
Warketing & Enganeering.
Prome 4157530470 « Far 41%
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Exn S Serawial Padosayoronle A TN00

Agwrws Fousd = Porols Vialley CA 3808
R0 = Toll Foos W05 SVETLAMA

B a e TR R R R R

EEAiE AR R EE e

FOR SALE: AM smir, « late Vs, vsed for aompot
Poswersr cosrmvrnairescat o madde it ham bhamd smir,
T 2 JOOTH s fow revosbulatosr & A-00 firad, weorks
pwr -.[-h- & estiermals orlg,. Willing o part oul or
sell complite. Many interestimg, parts, PL only!
Makieoffer, TRALE: P4A4- | & 32V 2rphe & manuals
for o 32553 RE on 7584, Jolwn, ABJEN, NC, (9100
A barfieree 2 I'M

I'('.IR H.IHI Flallicralbyrs 5550 - SN, or trade for
Harvey Wells B9 rove; SHodcope -« $700 Jobn,
KEZOM, OB 3548, Paheamp, NV B9 (7O2)
2787

Mu;a“r' Talk fey oo iy b Dhaytomn. Lissk for thae
WW T uniform w /Corporal stripes. Sam Hevener,
WEEKBF “The Signal Corps”, 1583 Evencit R
i btieded, I.'lli BT [216) ll‘r'l l'i-l

FOR SAL E New 1999, 50 e WW I Military
Rachio Catadoge, 100 ol ems - B2 LS, 35 Foreign
Sam Heverwr, WEKHF, The Signal Corps”, 1583
Evereit Bd . B hiield, OB H286-9720 ( 216) 659-
1"-]

Hlll ‘M.I.i M Bt b breads od m.lnl-uh e

matics and servior mbormation. Send  2-stamp
LSASE Duved Croweell, KATEDE, 30 Briarweood
Rl . Nowth Soituate, BRI 028572905 ﬂl!lr'ﬂ-l 1845

".}I."pl.lf Sparton #1 W chassas, 14 mabe, S50 ki
2Nk - $125 Lalayette HE -8, weab, ong. boa
Sa Lshp Bob Babinowski, 1524 S0 Teopar,
Tuowmn, AL SSTIN (S0 o4 819
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'MMH“
and manuals for the periad 1931-1993.

Jim Stiezinger, WAICEX, 23800 Via
Irama, Valencia, CA $I155. (805) 259-
2011. FAX (865) 259-3830

WANTED: Mdintosh and Thordarsen amplifiers
any comdx. Marcus Frisch, WASIXP, Bos 28813,
l:'nrnhrld WI SA22HAHOA H1 -t]n N? ﬂ'l.Il.T

H'ANTFU' Hu. I \flllmpll.'n quh.l it {T-.Impm‘l}'
colleetion ol Vibroples bugs, keys and memorabilia
Call Mitch, WAGO0SR, at The Vibroples Co,, (B0}
ATR-HKT

WANTED: Collins - Arlulﬁl-r catalogs, ulﬂ
literatune, manuaks, promobonal items & Sagnals
Richard, KDGCPE, POB 992, Fl Tore, CA 9268
0992 (T14) BS54680

WANTEECollectmg, Pre- 1950comumencally bualt
amateur grar, umtrs, oves fe socessones. Dean
Sowalter, WASFTE. 72 Buckboard Rd ., Tiperas,
MM KT (S5} 2856 1170

WANTED: TMC GIR 92 HF Rove. Hank, WeSKC
(602) 2611681 FAX: 2511684

'I'II'AHTF[}- TMC b transmmitting mode seloctor SBE
2 TMO PMO-5 VRO, TMC GPR-9Z rove. il
Marvin, KAZYIY, 2 Venee Rd, Patterson, NY
12561, (914) ZM-5005

WANTED: Mavy s TBW& TCE &xnwm
madulator for TEM type CA Y- 50065 Steve Fielli,
I Shonecrolt Dy, E,.nlnn. r'.-t IHHS (6I0Y 2528211

WANTED: Cabiret bor 75A-3 or junker rig w/
cabarect, operator /o el o s bk woopes
CRO-SE0 & SOPA. Rudy, WA, NY, {716 917
I call vollet

WANTELY: Utng 'l'l'l.-‘-ll‘l 'Ilﬂvl'ﬂ tor HE- lll‘
small prey knob for D60 Cary, WABU), CA,
[909) K17 -F9IH, eves

159 E. 16th Ave

Eugene, OR 97401-4017

WANTED: Interesting Navy stuff, wmirs, roves,
racdar, etc. Bigger is better! Surprise me! William
Donzell, 34 5 Chester, Park Rudge, 11 60068
(TUR5) B25- 2630 indegratidusr com

WANTED: Informutaen from the hﬂnw-q; WERL
catalogs"37, 38, 9, #h, 47,48, S0 & 63 I you can

help call - Leo Meyerson, WOGHQ, CA, (619) 321-
1138

WANTEL: ARLC .J'qumpmﬁll R25 1.5 M novr,
TI7. TS xmtr Pete Hamversma, WEZIWLL ST Philip

Ave, Elmwonsd Park, N 07407,

WANTED: XCL-IA o XCUS00 stal calibrator
foor MC-300 revr; Heath DF-2 Navigator reve; VLE
eupt. Al Kaiser, W2ZVR, 713 Marlowe Rl Cherry
L, B ORI D551 (0 424-5367

WANTED: Two, working, light duty antenna
rotators & controllers simalar to Allance
fm H m.r_u,—. Mﬂmﬂbﬂﬂl

WANTED: Newd Py, et o bor
old Keperwy WHAMMO TEN scanner Joseph
Mente, KFRY, 916 (ive Rd., Homewosd, 1L

'Il'.llNTIEﬂ- Heath SP-620 Panadaptor in good
vomdy, working or nol, also additional parts for
other [Fs w/w-oul Panadplor. Cash or Trade.
Mave Sundbeimer, WONBZ, 13020 Lakeview,
I'lurru.'nrlllr MN 53N (H12) HH) IiH'H

WANTED: Hmlh Mohawk revr; cabinet for
Warrior amp or basket case unit; Collins S 7% rovr,
Swan | ITXC or 2UXC pwersply; front panel lor DX
100 Gary Retss, WAOIRM. Rl Box 141, Wikox,
NB\‘:M'_

wummvmqummmum sital
board. pannt souror, NU- 300 parts. disl, frond paned
plates. Tom, WIBYM, 138506 Parkland Db,
Raachonlle, MID» XE51 l.'!'lllll_l-.- Al

WLN'I‘I':‘I}IWHn;npqm dﬂh\n‘di
shore radio, radar, & sonar, mint thru junkers.

William Dioreelli, 30 S, Chester Ave , Park Ridge.
11 WM, (RAT) H'."'_v _Hﬂl. ITHegra b Co

WANTED: Coil cover, BRT calibrator for P5A2 73,
12534, WL-1, 6251 front panels, Aran Roberts,
KOVEY, Wl Evergreen R, Pitksburgh, I'A 15237,
Hl"} 3f- -h‘l-ih

wﬂm'ﬂ' “.llhl.l'.'lltm S-29. "r— W raidion. Ml
Gustavson, NSYGM, 1819 Green Tree Ln,
Duncanwille, X 75157 (2140994500, M-F, 7 AM-
SPM EST o lve My,

WANTED: HP-11 pwr sply for HW.12, lfu.'l'
manual m oworking condy please Bl Bogart,
EASCWIL. 4146 5 Gl Rd_. Hillshorn, IN 47549
M7y 3973860

WANTED: BC 348 w/AC working: small
Faservetres W o AM SCW omitr o mosn-coam plested
chassis (616, B7T); HT 40 Darryl, WASAALD, Bos

7 135, La Grange, TX PHO45. (S057) 98- 1004



[ R-390A Receiver Module and PTO
' Repair Services
Dennis H. Hatch, WAOWAB
Teletron Elecironics, Inc.
1407 E. Trail 51
Dodge City, KS 67801 (316) 225-3736

BUYASELLATRADE youw Ham &
Flectromscs gear woth low cost clasafed
ady Publehed twice 8 month, 124 osses )
ayear. Muled Fort Clam  One year
* wherption 313 Free sample copy
HAM TRADERS EXPRESS

L N

-
* PO, Bex 1693, Byren, GA. 31008

WANTED: WEL-T0 wmir, HEB wmirs for desplay.
vt b prnarusem suiality . themeands of 45 carde
o parper wadls of Amateur dosplay Call Leo, 812
mi?ﬂ.w:“llﬂw'ﬂumthdu

WANTED: Hasnmarbund manuals, parts, parts
units, Teomn the seves Comet, D, SPP. Ao
scoessorees, catabggs, spwy sheets, memaorabslia
Robsert, Amatew Radis Saurplies, (517) 796721

HAN'I'H} Collirs WY, MIFXE/C, other pre- 1940
Colllins amateur grar for my collection. John Frey,
WHSHEL 14818 Delbartss, Hossdon, TX 73
713} 56 HhiS H-'\I'l

WANTED: Pavengs imviraediate o -.I‘\h hlrul‘-.'l l“'u.ln'
and YOX gruitar Arrli!llh-l‘h Framk Craja, A19T,
HOnH W Hml llnml. M, Greenficld, W1 53228

WAN‘ITI}- WW I Japanere sinirs & roves {and
prarts) fow pesdoratioon and ER articles, information
on TIIHY W vinkage British aircralt smir. Ken
Lakin, KD&E, POR 30, 701 5E Salmon Ave.,
Redmond, R 97750, (5000 92510138, email
klakiriaol oo

WANTED: Condenser, carbon and other early
broadeastmicrophones; cash or trade. James Steele,
Box H20, klﬂmlﬂml l...ﬂ. ".IHH I.vIE:I ?2‘*-1..42

WANTED: Dirake HI"\JBncmwhhnh'r for I'R A
r_hun MoArtin, N20PX, 4 Portland PL, Yonkers,
N-'\  [hm ] t‘ll'ﬂ "I\ﬂ-'l.‘ﬁll iHH‘ 5 FM F'T_T

W&H‘I‘Eﬂ‘ul‘rﬂuh\ui\mﬂrm lmud 'i'-l] *.";-HA
masd V2R Marime radies Jobmn, OB Q5, Grover
Barawch, A 9HIHT

WANTEID- Iu:.-l.-u\ m.huurhm\kwhm.im
Arthuer Fritz, NEFE, 104 Jnad 58, Mlontgomery, P'A
Il_"i1ll"|“""i~' -

wm l-[ “ L Nl'rllilrﬁ, HallsvatberSEdh
SEa6A SELLMTRADE UTTCS 18 maosfulstion s trmr
INTEL Al Bermand, NHO, POB &R0, CyLandao, FL
TS O T TS50

WANTEDE: Comnplete spwach amp of ot drvveer
whmr v cvsmpete masbulsten deck for T-368 TX;
Ml o ey bagh quuality grd dipper. jobneon
EW mabchbos w for w-oul meter, KW oo pass
filter, ando oon S5 HF ot (Riene-frog) “Hame For
Chrerst™; mice raadio related golt bor info | will pay
promim ¢ fof aluminum sheet in the Rllowing
st b o st O 1 o 10708 & 1 /8 1o/
4" thick: 1|t Vpocces 18 OO0 &1 /067 0 1 /8 thack

These are minumn safes, Langer CK. M any shavdt
eoelad o oor s i reacdingg thi, call & 1 wall give
et s o udwear, colbect o o wedn o, AL,
AR, (501) 257-2567

WANTED: Colling Sl (bers: FASSEA AT (part
BS540} & Sor FASSEAOR (part 5409446

00y B Lee Comwell, KDIKD, HOR 1, Box 95, Mt

Powian, T'A TH3A, (F I?'I- B3-2710

WANTED: Miipl, 00pl, S0UpF & E200p1 mica or
doarknob capacitomn rated 200 VI or moce, Joel
Steertds, KEZRYLL 4009 F Vista Dies, Phoenis, AL
HS1A2 I:N'I"Hﬂ:l? {0

WANTEL: M.lmmh manuials, manuals for ra-
dic-related equipment i buy or swap, Catalog
available, Pete Markavage, WA2CWA, 27 Wall
ing SL, Sayreville, M| OHRT2 i'il_ll} T Hoeel

WANTED: Mwr ulmr Stancor I 15900 & 1955
ARRL Hamdbooks, gosd or betteer cosmds. John

Liteelberger, WERaIIE, 1673 Devonshire C,

WANTEE®: Very good mint FF] Ranger [1; CO
Maggastins - My de Sepdt, PG, Hamoeluomd XC-
0P stal calibeator; 1975 WRTVH. Brian, {8X)
Frosira T E FAL]

Tfncnlum_ll Jaks, CA 9170 (805) 491006

WANTED: 4 100 tubwes B s b, state conds &
prive. Will be ised for Navy MARS station. ET1
Lo €, Fiather, KMOG, Bon 13, 155 Pelbelio, LHA-
S FIOY AP 6241600 ALl replivs answered

name il we may have i
Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, Michigan 48104

PURCHASE RADIO SUPPLY

Electric Radio enthusiasts. Ted of antisteptc electronses stores? The answer 1o this sl
comdition s a heavy done of Purchase Radho Supply
Looking for transmuning and recerving tubes. components, hardware, and publications? You

TEL (313) 668-5696
FAX (313) 668-5802




Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NB- 1 Nose Blanker s a small solid-state devese that plugs directly into 122,
128 and 124, which are located on the top of a Collins KWM-22A HF trnsceiver, The NB-
| may alsn be inatalled i all versions of the Collins 7550 ) recerver

In akdition o nowe pulse blanking and random noase suppresson, the level of the recervild
sgnal may be amplified 15 dB or attenuated more than 20 dB. Specs upon regquest.

P.0). Box 6160
Nogales, AZ 85628-6160
Telephone 520-281-1681
DOVETRON FAX 520-281-1684
FOR SALE: Whate prossorbaan oy andemims mcakabors, FOR SALE: National NCX-1000, lactory

$1 ea + shpy, onr plug - ool formns Bt the SW-3,
SWS TN, WS AL, W SR, cosmang sawon FIT, FRY
o FRXCA, rwew Matsomrnal Dt Pas bt avanlable soomn
Jame= Frod, K1, Cutler, IN 8820 (117) 268-2214

FOR SALE: Mansal for RIS1D/URK rovr - $35;
AN /PMS- 17 VOM - $40; Heath HMIIZSWR - §25
Dean, K11, VT, (802) K7H 8293

FORSALE: Lalayeite HA- 22500 BX w/malching
spkr, nboe £75; Johnson Viking 6-2 meter moveive
converter, ooks pood, untested - 559 BC-WHE,
macdified, complete, unworking - $35; 6/ AN-
A WW T Laseary indicatosr, gousd - $25; FT-2200A 3
rovr cormmiand set rack, o sbaos ke Tuse covens -
70, Fr-226A smitr command set rack, black,
misstigg rear cover & 2 connectons - 550, Don,
MIRHT, A, (412) 2M-RRI9,

FOR SALE: Colling 6251, MIL-1 & KWM-2 w/
mobile mount & pwre sply. Will be af [ayton
Larry, NOHEREC, 1L, (B47) 6587328,

FOR SALE: Waters model M9 Channelator
f:nluﬁu'fumlnllhﬂ thee Uallins KWL2/24 w/
Instruction manual - 365 WANTED:Collins 516F
2pwraply. Merle, WIGES, OB 476, Sumierville,
FL A3585. (152) Sl 16TH

H'.IIEA.LI- Tt st TS-17H/ MIM & D22
FRC-6 - $10 ca » shp, Jim, L1549 Morse Bd 5W,
I"Jt.nl.ll-l O AN, (a0 4) 927-2592

mlS-AI.F_ B, s, v m..l.muh ltlwl
Fedwr K M spacespander reverh WANTED: Tube
CF - Theremuin U harles Zalonte, N1FEN BRI Bos
75, Fawt Kend, ME (47403, (207) 846273

FOR SALE: Corvart 2 meter Comm - 375 Ceneral

Radeo breq) mwter & destortun analyrer mocded
142-A - $50; plug-in units (Tech) FAW Heath
charvame tuming, kb - $12. Heath murnoo prosesaor
oourse ETW-AT - &85 Marty, N1, (6P dbt-4571%

49

w [ meler, hardware, EF

S5 shped Gewwrge. KIANX

moomplete wmit,
cummmpaarscTils, ol
MA, (417) 527-4WM

FOR SALE: Homedbsowers, custoumichassis & paned
fabsrication, 15 yoars prototypse fech expenence,
varuemn tube lilerale. Brian, KAYRCW, 1L, (708)
AE7-5N S FAN 4HT-5404

FOR SALE: Tube list, new & wsed, wide vanety
awdier, ham, Reoently expanded, SASE 52¢. un
Mo ombe, WEROYWNCY, 10632 Bartbet O, Wichata,
K5 &2 l,‘T !

FOR 'iu'hl E: RME 4350 - $100; Mation l1 Ni ".'I"H-
S100k Flallicratbens 5 R -S40, 576708, GIHES - §3
e Jack, KLFGEY, OR, (541 ) 3443,

FOR SALE: Mational FR-7A w /80740720 coils;
FT-2H Comrmandd Sed racks; TWC FER-3 roves &
tuning units; vibrator pwr sply for RAS. Tom
Brenk, Box 1552, Sammas, WA GHMS (6l4) H26-4051
l-.-\\. H"‘-T- 3763
HJH SALETRADE Hallicralbers HT-37 llntr
HA-b transvertor, HEA -2 tramsvertorn, manuals, P-
2o prove uply, allesc. cond . Fred Clinger, OFL (419
$68-61 17 alter & M EST
FOR SALE: Heath Ssneva v 2 mwter TR, esc conds
SA) WANTED: Cleygg Interorpton rove. Tom
Berry, K9EVE, 1617 'W. Highlamd, Chicago, 1L
aleall (11.2) 262-50n0

ELECTRON TUBES: All types -
rcerving, obsolete, mili-
tary-Large inventory. Daily Elec-
tromics Corp., 10914 NE 39th St B6,
Vancouver, WA TH652. (S00) M6-6667,
mmrumm




A.G.Tannenbaum

Electronic Service Data
PO, Box VE6, Ambler, PA 19002
Phane 21554080588, Fax 21553008327

FOR
VINTAGE PARTS &
SERVICE DATA
1920s-PRESENT

FREE CATALOG
CREDIT CARDS WELCOME

FOR SALE: U leaing shacb Uasnar best exuopment
~ b tessbeer e 220, owaillope il 250, sigmal
gererator model 280, B fester model 311, sipnal
tracer model 280 - $15 ca or package deal; Faoo 368
penerator fmarker - $15; Standard LEL10 vanable
i $50 Ll shp, Joshin, WACYY], 6265 Chilm Bd.,
Mosritroese, OOV LR (U0} 249- 2751 eves

FOR SALE: Flamvmrlumed BRI, T, or braade
for Mational general coverage rove. Hoover, 50U,
() T 5762

FDH'H.I F!TMI‘IE' Iuhlmm"\"n]lﬂm I'IMi' HGHEY
Gonset 111 CD 26, 51K, Globe Chief; 40's LA
Forest Service smite, 32V 1, WANTED: Natwal
Selewt 00 Joct; N TR ebials, dhark knobs, splor, parts,
manial, MUST kpobs & iurh,TM'l SRS, GPR92,
Globe King 500 Turmer mics VI3, 22X, 10 25X;
P & final parts for S0 watt 160M homebmew;
Gt TV 20 CallSab. or Sun. only. Sam Chamipae,
KD, 105 W MeKensw, Hermston, OR 97538
(1) 5672579

FORSALE Amevo TR w /VFOGD | poosd condix
75 o shpgor trade John, WOV (L, (708) 964
L L (]

FOR SALE: R4% sphr, HO 110 Western-Unicon
sousrd b e by, corca 1893, Morrow MEBE-5. Bay,
MO, 1“HIM|%1

FOR SALE: N I'F $175; Olegg Allbander - 595,
Halhcrafters BB - S0 Johreon 682 VRO - 875
Heaith HG-10 - 565, Knight T-80 - §55; Heath 5B-
&30 - $A0 (hers, frew hats, manuab | equepmendt,
call or write. Kichard Prester, 131 Badige Rd . West
Miliorsd, %] 07480, (201) 728-2454

Repair & refurbishment of older tube-
type amateur equipment. Fully FCC li-
censed; 35 years experience. Chuck
Banta, N6FX, Claremont, Calif. (LA area)
1909) 593-1861

FOR SALE: Teletype”™ T-shirts. The Teletype
Corporation’s “T~ symbol in black on a yellow
[what else ") Flames. shaet - $15 ﬁlﬂ Siees Loor X1
oy, fack, WAIHW], NI (201) 9277784

FOR SALE: ll41ln ralter mdril.ub‘- M=t
photocopees - 55 « $1 shpg lohnson, |Heath, WRL,
others. SASE o list. T"M Dvwversibed, 09 Walnut
S Ene. IPA 16512

FOR SALE: New orng, 17068 moc plugs for Collms
S-liime /KW 2A /HF-380 shp'd in USA - $8 ea
Chent Haroock, KM&L], 6567 Ashbeld Ct, San
Jose, CA SS120-4500

FOR SALE Adapters use your 1629 to neplace a
&S, 6LS5/6L75 - $1095 ca + §2 shpg, per order
James Frod, K1, Cutler, IN 46720

FOR SALE: Collins 7 THAL, good comda, ’HHI new
ACXI5008 Eimac - £5350. Don Gaes, K4GIT, Fl
(A52) 47510

FOR SALE: Calaxy GT-55), SC-550, AC PS5 - $H00,
RME DB-20 preselector - $50 U shp. Pat,
W'INI. -h! W'l {’“4'! AM-Nln

FORSALE: men-mr sl dasl} 1 mﬂllu".npcw !
orig. manual circa 1940 - $19 + shpg. H. Mohr,
WANCK, 1005 W Wyoming S0, Allentown, PA
TH10,

FOR SALE: Illl'lﬂlull'l Vrl.hqq, HMW r 01, factory
wiireed, lowskes oo, workss fine w/orig, manual -
275 ¢ shpg Berk Berkemeyer, MO, (314) 394-
441

TRADE: Millen ST VFO for 90711 VFO.
WANTED: 55 [RS, 551V for my use. Fred Watson,
KBHMEE, 581 W, Samael S0, MoCluee, OH 43530
(419) 748579

FOR SALE: BUsW povr; ant coupler CLT9V/
SEALYL handbooks ARRL, F&F, Hadio, 1930-80;
fregpuency shilt converter £ VI, Heath GW12 CH;
Heath HIFIS mobibe ps; Heath GIDLA gnd dp;
Galaxy 110V & mobile ps. SCRE522; boa ol
Commrraned 5ot Flowward Hlossd, S6705W Hith Se
Port Orchard, WA %8306, (360) 674-2179

FOR SALE: Collins 26X-1 broadcast andio
ompressar - $175% T4/FRC wuntr, PP-8I0s, onig,,
unmodified, clean - $350 Terry OLaughling,
WENLVE, OB Mal, Madison, W1 53704-0461
1608) 244- 1135

FOR SALE HIM #eA sagrad gen - S145; TV. ?l‘ﬂl‘
bester - SAS. Testronic soope-500 - $75. Victor,
KESVHI, CA, (85) SR -4008




FOR SALE: RIT for KWM-2 and SLine No
madifications for KWA-2 559 95 tested /4295 for
kit SASE for details and order info. John Webb,
WIETC, Bus 747, Amberst, NH (T3

FOR SALE: PRCAT LSB/USE kit - $00, new
b oo andenng paned - $9 All restorable
Jay Craswell, WBOWNE, 321 Wt dth 5t Jordan,
MIN S5YR2- 131N (a1 492- W10

FOR SALE: Tubes, capacitors, sockats, NOS and
reprohu fuw parts for antigue radees and TVs
Large SASE for tubse list or $2 for 20 pagr catabog
refundabie with 1 order. Vintage TV Kadio, 198
Wt 105 50, Cleveland, OB 44111

I'OI!-AIJ::'IWJ&M Amatcur Radio, a 42 minute
witdew featuring WoHX, Kot and WaEA. "Tall
Taabewiand Bigg Artenmas’, prochuced by theSouthern
Catiformia 10 club " enjoyed rumnbng 117 - Higgh
Casnidy, WABALID - S10 + $3 shpg. Mlease send
chieck and make payable i Harvey Ladman,
NGHL, 4921 Encino Terrace, Encine, CA |'«\I'!tl'n

FOR SALE: Swan 350-1 (digital tlhphyl n-n'
chen, g, o, ol - S350, OB TRADES",
Dyvabe M= sphr - 550 Dan Langiton, GA, (912)
A5 e

FOR SALE: Collins 7551, 3251, 516F2 sphr sply.
o cvds - S50 Hirath Apache TXL mnt - $275,
Marsuder TX I, rwear mant - $775, Jobweson Viling
Ranger - £250, Valunt - $355; Heath Chappewa KW
amp, HTI2, HTEZA. Harvey Weells TIRSL Dowbey
pelavs, ARRL Haradbowodos & maore. 1 SASE for it
WATTHN, UM 42, Aunmesville, OR 97125 (513
T4

FOR SALE: Knight VIO - $45, Tl - $45, paar - S50
Tentew RX10 SWL rovr - 820 WANTEDY FR back
fitain, D, WIDWE, MIA, {508) 1783619,

FOR SALE: NCI0O w /xtal cal - $200; (2) NCIOKs
foe parts o eestore; SXTVTA - $165. Max, KICAX,
AZ, (602) MH-5404.

FOR SALE: Riders vobs. 1.22 w/indexes - $425 +
shipg, Wayne Childress, KCTKUE, 1R ferome P11
11, Helena, MT 5901 (306) $443-7255

FOR SALE: Mullen 01 S0 Do “saggral shatter™.
enc. oonids. - oilfer; SX-99, e - 995 HTI2A, e,
marnzal - $175, peeder kocal, Collre filter FUSSC-31
- §50 SKIML, pevds cabirwt refinmh, otherwoe
prriect, sl - Se5 Tempaoone, ps/ spbor, moanasl.
works bul inlerauttent sclays - 875 ST e
panel, mop band 4 - 575 Kmght sweovp/ marker
penerator muodel K6bET, enc, 3220 Mo - 425
TRADE: S-hve 506 cyche filter or S-Tine 6 be Bilter
hek Dhinosn, WPAOZO), 16032 Lowt Coyobe Ln,
Mitchell, OR 97750, (541) 462-WITH

FOR SALIWTRADE: Wmlllrn l]nl-l.ln Maval
Ohservatory clock, WANTELY: Spark smibr; carly
wirilens items; books, Jobn FL Uik, KXTCR, 125
Wart B, gy Harbor Twp , 8] 8288500 (65}
927- T

FOR SALE: RIO51 revrs, exe. comdy, clvaned,
completely checked, various susdels o choose
froen. Shawn Dandels, (314) 3035088

FOR SALE: ARRL Handbooks {1977 1978) from
vy personal collechon. SASE for lst. K | Moraine.
ASUX, Y00 Clitfwood By, Bedfond. TX a2l

FOR SALE: RME DE2TA. VG - §50 WANTED:
Sprkr o SX28, rack handies for 88, Dvabe SWAA.
Doug, WA, (206) 472-3078.
FOR SALE: Ham Prioe Gaide, introducborny price
5, over WO e of ham gear sdentiliod &
describtwsd froem modied names & Sor numiber. Chver
6000 real & dated prices. Prices for over 2500
ditferent ems, Boaatanchors through H s, linears,
faners, mibcs, pwr sply’s, antennas & mone. s
alss to deciphwr those cryptic ad descriptions,
5 bnchades US postage - §1 150 Canada - $14.95
other conmntries; also Tube Type Transmitter Guide,
S prrctures, 550 smites, 104 manufocturers - 517 95
LIS (Califoenias add sabes tax), $19.95 Canada (21
ources) Sound Values, TOB 9, Dept. K. Anbumn,
CA 956M.

lﬂ!ﬂm&-ﬁmminmu-rmkl
MY signal grreralor - $15 ca st ppad. | Flostrom,
WILRGX, Bos 991, Cavingolun, MID ORI (401 ) 69-
H5hD

FOR SALENatomal NCX - S /00127 calibwator,
NUX-A sphr/pwr sply. VG - SH0: Heath HW.12
w fcalibwaton, i & manual, nops, Y - 365, RME
0, s - 3115 Share TH-8 w /536 stand - $125;
1942, 1% AREL Handbooks, Vs - 520 ea; 1938
Piad catalog, VG - S Hallicraltens kg, VG
F15; Hadiotron 4th edition - S60. Wayne Childness,
KCTELUE, 15903 ferome UF 93, Helona, MT 59601,
{4k 4407255 .

FOR SALE: Heathikibs DG e sply HIP-208 - §50;
VWA M- - 330, capaditor checker 1734 - §00,
Frank, WESET, 1| Wildacre R, Charleston, WY
25304 (W) 405

FOR SALE: Sprague 39 aF 300 VIX asial bead
film capacitons, e soope HY fillers, new - $1 e
LIV o i FETS, meww - 3 for $1; 50 amp DC
carcuit breakers, new - 55 ca Chsanbitses avaskible
Inchade shpg Dhck Kreutter, 16 Penficld Rad .
Mucedon, NY 502 (716} 377-1154

I’Cﬂ SMLWn-'p T ll-.fl'!l 1 tubwe iy
FAX woers, bess per sply. pecondy. - 3250 mew
EWA- 2 mwters Sampran - $ Wk mew O - 2 suibiases
< &7 pew eruilitary mast kits. See yons o Vinealia 10X
comvenion, by swimeamg poel. Lowell, AARSTY,
CA, (209) 227- 165

FOR SALE: SX122A, VG, - $125;5X110, VG - $100;
Howard 435, G - $75. + UPS. Larry Tinkler, CA,
HHII HH! 'l-'l." S

FOR Imll Pk, ITT Rdum.-ncq*llqm 12 pped.
R.l. Eastwick, N2AWC, 224 Chesinul 5.,
Hadddonfield, N] (03, (609) 429-2477




W7FG Vinta
3300 Waysi
Bartlesville, OK 74006

(500)-507-6146  (918) 333-3754

E-Mail: w gt eipen net
Home Page: hitpetegen. netfw Mg

*cowmlr bimiders with protective covers

&E Manuals

Dirive

* SASE for owr lintest catalog

* 7 davs a weelk
Most popular military manuals in stock, ART-13, T-168, R- 190, ARC-5, rir.

" SN maral's o ot ™

st Meath aucder in stk ”

Collems, ok, Glodw, Hollsrafiers. Nomeriund, Heashlkat, kﬂmm\hmnﬂ. Swam, ot , ol

FDR SALE: Rade & chectroms s rebated books, 16l
b=, calll o weribe for bist Mol Waska, WETTOW
906 Thiree Posnits Bl Muosenad, MY 5530641245
(610 472- 129

FOR SALE OS5T 1995 theu 1995 - $30/ yr, vintage
hearmfbonkcs, catalogs, callboods, ARKL books, 73,
OO HE maggazines. SASE branggs [ G Hawrysho,
KZAWA, MO S, B Hlall, Lamasca, N 11424
ﬁ]hj 'r'l. HI

FOR SALE AW 51008 - $200. Knght T 150
75, Juhweawns Paw eenaber - 8150, Bendis Ha 10 eovr
w /aces - SO0 Heath Apache - $100; Heath SB- 300
- S, Facottsd tube et - S0 ART- 13 musd. sfmir

$20. Cary, POR 307K, Newington, CT 06131
[BE0) eSS0

FOR SALE: Hallicradters SX- 38 - $200, Hallicralter
SX-A2 - £2000;, Hammarhand 129X . S0 manualks.
All + shpg, ST Carter, 11, WANHC, OB 033177,
tnduunm FLR2000-01 77, (407) m NG

FDII.HHI l-:.'.'mvh'HH[ﬁM Ininhull war, handset,
esadset, ant, bast v Babts, some cracks i plastic
enels, boaly CF, s, panel - $145%; Soviet TAP-TT?
Foeldplone, Tragh b, case good, handset fair -
$15; whectrcal meters by lansky, WeAM mentor, a
little bowwas - 425, Radio Communications, signal
corp, T922, G0 $206EA, 61ES, barcly good - 53
Mack Lester, KCSACC, PO 1449, Lewisville, AR
71845. (501) 9215674
FOR SALE Early Heathkatns 2, AL 7 Hallsrattors
520K, 5 155ky Challenger: RME [7B-23; Eico 720,
Rachard Lucohest, WAXROV, 940 N Park Ave N

Mmmm. N_! I_I.?"ﬁ |"'-I4-{'Fh 1.‘_!:

FOR SALE Millen grad dip - $75 desk mics: Shure
55 & EV 725K - $100/ pawr. Dan Merz, 312 Seerra,
Richland, WA 952 u.'-tm 7513

m:s.us.—‘m-umn ﬁ'l e, manuals - S065 7
OB, U ondy. van Mikubch, KB&ATT, 042
ﬁ.l.'l.h_'l_f_i, Ihnﬂrr_y: CA W41 (VM) B32-R080

FOR SALEA{ oemmeroual W% TS0 HF hoear - $500;
Natworal NC- 300 - $ 180, Heath SB- 303 - 570 Ushp
Rach, KFSMNLUL S Tirosbon x| 1 leamson, TR 7005
(71 7) B

FOR SALEHIC- 17 revr ok spr - $125; Joheson
75 matchbwm, meter coupler - $165. TR owilch -
$55 manusb shipped. John, WEVEO, OH, (513}
-39S

H)lﬁhuf'_l.u‘ Hallscradters SX% . S50 Milken
2100 preasnp - S0 mch meste. SASE for et Joha
Hrura, KBCOCOKL, 2521 5 Hally St Dvnver. OO
BOEEE (M) TR

FOR SALE: Pair N FE military rades ANTRC
28152/ 1T MIC spares, B manals, Motonola, 1953

BOY & shyme, Lewitzius, S5 Mesa Dy, Casile Rock,
O SONM, (W) ablh232

FOR SALE BC-&10 TU ose mmaosdukes - S'I[.'! [
TRADE: BC&14-H /1 or B 6 l4E Wayne, NOTE,
1212 17th Bd. MW, New Strawn, KS 66839 (316)
Jed-5353

FORSALEMilln prndalip maeton - 587 WANTED:
Repairable Johnson, Hammardund gear, Larry,
MY, 170 Hentage L, Salisbury, NC 28147,
(7TM) n33-3HE 1

FOR SAL I‘J'I'HJ\IJI ll|-.||.ll1 ﬁ.l | - SH5; Knageht T-
Gl - $dh, WANTED: Tri-X-500; PRO-310;
Cosmophone, Brian Harris, WASUEK, 3521
Teakwood La, Plane, TX 75075, (214) 5%-2914
FOR SALE: Millen 92101 preamp - $HE Heath
impesdance bridge - $30; AR - 340, Al + shpg.
Dave Dameron, KGARP, 819 Boundary PL,
Manhattan Feach, CA 5006

FOR SALE: |l.l'hl'f-llh'h| I'I‘I 41 .-nwu-r i
oo, S350, Flamemsrband HO- T8OC w / matching
spbor & mnanual, exc. conad s - 375, Johneson Ranger
$275 Trades welcome John, AFJEN, NC, (910)
e 42% Betore 2 FM or after msdnight
FOR SALE: Tubes 1625 - 83, 807 nwew - $7, 7 1A-$10;
80 - §5, all tubw= chwey besd, books 19% Amateor
Call Bk - $30% KUA, T b Muasnasl RUT? - $15.0GF
Experimenter - 31, Allied Electronic [Data
Handbook - $3. Learning Radio Telegraph Code
1951 - &3, S0P Radsr Commurscation Handbook
- §20 Thee Flscliss “wervarman 1910 - 82 MNewark
Electne Catabog - 45 John Kakatys, 18 Hillorest
Terr., Linden, N 0700, (9%08) 4866517




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. |
P.O. Box 6160
Nogales, AZ 85628-6160
TEL: 520-281-1681
I?A.K. Sﬂ-ﬂl Iill

FORSALE: Tubss, all NIB 65L7CT - $Hou 6SNOGT
S e, SOML{RUA, RED JAN) - $10ca. Al + LTS
Ron, KCeWTE, OB 7R, Santa Boea, CA 95612

FOR SALE: Fiberglass rods, 5/8 dua 1Y long,
UV resastant, poosd standoff snculstors, tarondead
spreaders, ben ppsd - $10 Ko, KSYNE, WML (505)

3.‘_'1”'-hh

IDI SALE: Caollins mmeathall 1-1|-|'1 |1-|l'l 595 .
$75 S & H Caoompge Pugaley, WoilZ, 1362 Via
Rancho Prky, Esooradido, OCA 930129

FOR SALE: Surplus radie Fullﬂu atbons. Radu
Sarplus A LA 71, 73 Magazine (Mar 1970} - $15,73
Magarine, Special Surplus issoes (June 9%, 1964,
1o, 1968) - %10 ea; T- 368 wmtr tuningg wml, B&W
pacillator-multiplicr assembly model 15004,
L'IJI'nFﬂt'h'w.l'hlh-n. 7% B 459 A xmir, 791 Mo,
brigghe alumioiam, sormasd ified - $75 filamaent shmes
21,5V CT ol A - $2%ea; Colling PW-2 paer splys,
] work - 535 ea; NIB dial assemblios for KWM
25w - $50; wesaned, e leean, variacs, 200 VALC @ 30A
<840, three Divstclass stamps & mailing label for ten
page p.nl_-._." eupul pment list. Derck, KI60, 5191
Tirmwood D, Faie Olales, O A 95628 (916) 96549004

FOR SALE: Collins embrosderad grey baseball
caps, winged or meatball - $15 ea or both for $27
Outside LS enguire. Mal chick to Ridinger's
Enterprise, M7 Hayberry Dr, Chuno Hills, CA
SI0-2017

) 5W-ENY

FORSALEHWI6/ HOGI0 SEW 7800 Gl Soomal.
HO 29 FM 200/ preae St nowant. WANTELE
Manual Heath HR 1680/ HX 1681 Jiss, KIOME, A
(7Y 20T W02 anyvtiinee

FOR SALE T 3H, Valiant, (1) SPalil, VG, Joe.
MT {ﬂ. LIT, :Hlnl- 1-5451

Fﬂl\'. ‘q.ﬁ.l E: h-'l. fal eoquiprment rack S Ihi“l" W
ricar dowwr, very heavy dutly, std. 19 wide & approx
5t Ry, ese. comd s, call Tor details - ST YVictor,
KEGVHI, CA, (H05) SR-40N

FORSALE RUA/INTATMX, TRW AM sty - 1T2000;
E3X 100w Senanual - $175; O 4090 ant baner - $225;
Ham rolor & conlbrol - $250 L) '.-hrl Lham Amiey,
KMo, 18401 Chase 54, NMorthrdge, CA 91325
‘I'-|-I'| [E“H-ﬁ KHb- 2000

FOR SALE: Tk Ih T-4X - $175 H*'k iluﬂ M5-4
S85; Matwonal NC-121 - $115; ||1|-|hrl|hr‘l HX-4%
$130, CB-3 - 865 Clogg ®er - $105; Calaxy V- $85,
I - $135, pawr sprly - 30 Jim Bupe, ABTT, WA,

R

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

(201) 751-2591, (B00) 526-1275
FAX (201) 481-1524
Tube manufacturing equipment and assorted tube bases for sale .

_—l-

53



WANTED: Heathkit, Fico, Fisher, Thnaco o
simalar tube audio amplifier in any comds. Mike
Now len, WIHLUKE, POB 1941, Hemdon, VA 22070
(F0%) The- 1363

WANTED: Mifitary electronics, BDF, radar,
oommarecabons, st manuoals. lderatune, ot
What have you got? William Van Lennep, PO
20, Prppueredl, MA 01480 (508) 4306001

WANTEL® Vintage tubs CH's, s/ monduslaior foe
Jusbvrwnaien SO0, Serd cardor call w/ modebs you may
have. Sheve White, WHSLICGT, Box 1066, Clute, TX
FTG3L. (HO0) 37464779008 liave eSS

WANTED: Flelp! Seed mounting o for VIC 24
antennacal 803 on Jeepsl Wi, 84 Oakdawn [,
Metairie, LA 70005, (44) R14-4584 (collect)

WANTED: RB0S roves /o GROI w/mounts &
racks, inop/dmgd comsidensd. Wes, 54 Ok Liwn
D, Metairse, LA 70005 (504) 344584

WANTED: 'E¥W, FEIIT or PEIZ dor display,
bt o amuged comeadered We, 54 Olab Liven
D, Mirtasmrie, LA 7INNG (S04) S04 4534

WANTED: Globe King S0C 7H @300 mA filter
choke Ewh, ABSMM, 1177 Via La Coesta,
Fmomadiale, CA 92029 {h!'ﬂmiliﬁ

WANTED:HT #w/ pr Ciollines TI205; BE W 5151

Biddeband adapter, Halli ratters R4ssphr Coll i
spkr. Bob Kemp, FOR A7, Lake City, MN 5941

!EII 2]- 'M" e At dayh

HANTElI: i2) -HIME-:I HIIP}-. ABLY conls fowr
WRL-175A. Donald 1. Hillard, 863 Nighthawk
Rl . Mewwd, MO GUESD (417) 4515597
WANTED: KWM/HF B0 45151, AC-38514 ki
Mlstirdu, 5013, Karmaemdara, Mobaras sty Chaba
!ﬂ' hp.m Tel /FAX: DI} -B1475-24-9115

wmmmmwnmu Alld
Kringht Ko « Swunes Sanders S5 1
Wrber, 4845 W 100th S0, Ouk Lawn, [T 0451

WANTED: Viking 122 VIO in gouod conds., per
sply for Invanher 20000 Ed, KOBKA, 514 8th S0 NE,
Wma. MN ﬁum m?p b L

'ﬂ'ﬁNTFI‘k Hﬂr.lrd fir N..'Ihlirl.llHW -I h.n.-i tubwen
bl onrly one set of colls. Robert Enemark, 1O
117, 1}11muw Mﬁ. HEHI {hl'ﬂ‘i“ =|.H1

WANTED: l:'l'lu.'l Tulwe A, -[*l’h & wfrmrs iy
Wit Elcotne, Al Have Hallicraiters SX9 w /
cabinet 1o leade. Mike Somers, 242 W Fargo
Lhagu I eded5 (310 etk

WANTED: RUA AVESA, AHH.P l:\r_nkrnﬂntn-
o expapmren matied Cnal Acronautss or any
aitline. |ames Trehwrne, | 199 Chapel B, Clifton,
YA XN (07) EN-a2T2

WANTED: Globe Kingg 500, A, B or C ransmaiter,
any comdy, reasonably prced. Terry Collins,
KBNALT, 18 N. Tomahawk Ave, Tomabawk, Wi
SUET. (71514533707 (), 4534673 (n)

Phone (770) 920-1024,
FAX (770) 920-0700
E-Mail k4mzw@akorn.net

. F.

FOR SALE: New Johnson /Heathkit 2-pin mic
coeunes fors - 86 il potuson bong calinet sorews
v mnanubactun) for Ranger / Valiand - & /%6 dhpad.
Cal, Nak YR, 1N Lo O Valley Kl Los O,
CA 2 [ <] S5M-1750
lMﬁ.&rl%l\h

FOR SALE: TIntrochacton o key Collevting”, &8
pagesoltcover illustrated guide - $11.95 ppal LISA
Sttt in Hhis Lass snatgg hobby. Artitas Bonks,
Bave B, M-l‘y'luﬁ.l MA DT

FOR 'i-M-E A4 MHz e desals, bothatd aml
o, bt color, inatall instractions - S850 pped
WML, Rin, 1|-n\ 'Ft] Harpers Fae Iy, WV 25425

FORSALE:C Lissie farar - SASE lor hint WANTED:
Vimtage rigs. The Ractio Finder, Joel Thartell, 11503
Pricgilla, Flyssmsth, M1A8170 Tel /Fas (33 454
THa0

FOR SALE: Many radio tube WANTED:
Tekegraph kevs, premmem pasd bor bugs and rare,
el oo v uae e anghd kv or nebated beboyragph
e Yimoe, KSYT, MIDN. 4th Ave , Phoenm, AZ
HRIIE (N S0 KEYS

ol

gt

ALL Dunl SHAELTY l.'l'l..l-\- ACE A Pl PRI -~
LAY TR WhLL CREAK vouls FRLL



WANTED
Vintage AM equipment for personal use.
Must be collector gquality or mint. Prefer
Collins, will consider others. Bob Tapper
NEOIMH, Box 15K, Deaver, C0} BN
08 T0-2272, FAX (MXY) TT7-6-4%1

NEW TUBES - 1/} of AES Prices
Send SASE for List
Tubes
555 Seminole Woods Blvd.
Geneva, F1. 32732

FOR SALE: Tubes, pww, | oo WERL 4% + ol SASE
ore-amal for bt o Do, WO NN, 200 Seward
Juneau Ak Wil | (T GKh-1773

bradgaberptialoobo ret

FOR SALE Liltra-Aosd & Taylor Super-Alod
crewits alloss upr o WD waths posative peaks,
exch ool retneten - 57 . WESBEM. 410
Robwdussd [ | Fewvme Al 50

FOR SALE: 75A 0 S0 - 9950 75A 4 8 NaNs
S TSA-TA - BN KRS - §5EL THA A hilsers
205 beawinbud HIT- 321 8 SX-105 cvsmbee - 100,
HT-6- S35 Dl v S AL - S YNE: Dhvakie 2A 280D

SN fatowry woiresd Valuend - S50 TS-8XL5
SN SELLATRADE: 1o Motorols TV, C5B 10
BC-221, MM soopse, Lalayette HA-ZTS AF-6R
SN0, ANJAET-LY, ke - SASE bowsl Thamtedl
11807 Presslls, Mymmsosathsy, M 48170 Tl /FAX
(3} 454150

FOR SALE: Kadbw tasbses. svposvir anad restoration ol
all vintage amuteur aond comemerosal cadios, 25
years expenienee. Herbert Sank, 32185 Thaumpson
S Hemet, O A 2500 (WE) A58 W44

FOR SALE: I"RC-77 commprbite - $195 IO 100w/
clock, chean, mo mods - $145. All + shpe. Thon
Ditlard, 5106 Kisd Chak Dy, Amanills, TX 79110
AE2R, (B0 524770

COLDRNMOL
fSIL PRIMTING
“Colorful QSL's" are now
available by a new owner.
Letterpress as done by C.
Fritz and Jack Reed.

‘The printing includes
' specially mixed inks for a
| brilliant "Rainbow” effect.

' Ours are the "Ultimate QSL".
‘Samples $1.

Colorful QSL Printing .
P.O. Box 4027, Dept. E ;

Lafayette, IN 47903-4027
S Te——

FORSALE-C Livas: mulitary rowrs re- b tuned
by Midtromis, book & play asmew: e B-275 - 9950,
K- P SRS ety Y - DR A0S e Hlomor caalenact
- In.--.pkr- By haddds three B- FOUs or two E
P ¢ KTTY converter - $750 fowd Thurtell, 11803
Proscills, Miymussth, ML el /FAK V3 454
| =iy

FOR SALE: Matsoral MO-200 w /sphr, 30 bands,
VUL, commpdete e workamg, - $27%; HP-S4608/ 3123
EF s prn. omers 405 bo 512 MHr, does AR, FM
CW_ & pubse, 2V 100000 aV, boild in freg cownder,
e well - SR Loggernetrw KF sagmal gem 000 6
SORHL. AN & W, e Prowg o vmaniley 1.tJ.i|1h.|~.-~
bk om 10 Hhe steps, runs very stable - S150; HI-
SIZRA umversal comanler, breg. do 512 Mz, 9 dygpit
LED drsprlay, hagh stabalaty tiene base ot - $175;
HIMtd6 A KE speral gen - $115; HIP&dsl - $145;
AN SURM-251 BF sagrial gon, 1001 thorw 50 MH=,
s BF onatpeut - $35, TEK 7K series sonpse plug-in
palemlers - S1WE U asnlasd] § s aide messtonr o
S35 TEK TWMSII cabinets & W) seies plug-ins
available; as i ARC S 190 500 kHz - $390; B4 rewr
S5 Hickosok U aradinatic | TRI {tesster oanly) - $50;
HP-2000TY - $200 All + U™, Help: Need manual
ooy £sclwemabic for KroneHite paeesply LITIR- 240
& DNC-S0 KH tube amp BICASD). WANTED:
HP-GH00 wascbor bl meler, estender calvle
et lor FIFPP 11T A H55X /RE5IN speectrum analy e
TR Padiir 100X swope probe; two TSI bubes
Stan Kromme, KOWGYR, 1682 Lakemond Lo,
Humnbimgbin Heach, CA 20T (7 14) 8415800

FOR SALE: Knight CObgerid dipper w fonils - $H0;
Burd 41620 VHF ilirection coupler - 5110 WANTED:
Manusal feopy foe TSEICL Mll, 572 Lake Dy,
Coranad Forks, NDVSEXHL (701) 772-653

WACO SNWX FILTERS

Elhmmates BF Imerference
In Telephones - Just Plog In
IFS1 295, 2824 00, VEI100
Adkd $1.00 SEH
“IF THESE DHIN'T WORK.,
| THEN NONE WILL"

Cecil A. Palmer, WENWX
4500 Timbercrest Ln




ELECTRIC RADIO STORE

BACK ISSUES

Al hack iszues are available at 334 per vear or 3325 for individual copies. Bay the entire
farst & years (#1- 72) for 3175 and save. This price includes delivery in the LLS, Foreign
orders please inguire

COMPENDIUMS

Collims 75A -4 Modilwatron Compendmum- all the faciory modification bullctins from
Collims Radeo Co., all the articles printed im CQ). Ham Rado, QST and ER, X5 pages-
520 plus 51 S&H

Service Modilication Compendium  for the 5-Line, KWM-1/22A senies - 260 pages
545 plus 54 S&H

Service Modification Compendium for the KWS-1, 32V and 75A senes - 42 pages -
515 plus 51 5&H

HATS

Frmeut quakity, 175 musde. tan m cobor, conbrosdened ER logo - 515 debivered |
T-SHIRTS |
The fromt displays the logo from the cover of ER (the ube outline, Electric Radio, and |
‘celehrating a bypone cra’d The hack has "Real Radios Glow m the Dark™ (nsed wiih the
permission of Classc Radwo ) The T-sharts are 7S made by Haynes and come mS-M-1-X1. and
XXLi%1 exira). The cobor is just a linle highter than the cover of ER - $15 delivered

BOOKS
Vintage Anthology - Book | by Duve Ishmael, WAGVYL. ... 51495

The First Fifty Years: A History of the Collins Badio Company and the Collins
Dvisions of Bockwell Intermational $44 95

Fining Up Mice Ol Badios by Bl Bomney $19.495

Commumieations Recervers, The Vocuum Tube Era: 19321951

by Baymond 5. Moore. . W Editdon ... 51995

Dom € Wallace, WOHAM, Amdateur Radho's Pioneer by Jan 1) Perking, . 525 95
Orscilloscopes, Selecting amd Restoring a Classie by Stan Grlfiths $19.95
Mooy, workd's champion radio telegrapher by Tom French .. $19.95

The Pocket Guide 1o Collins. Amateur Radio Equipment 19446 w0 1980 I
by Jay H. Maller, KRSIM... $19.95

Heathkit A Gasde 10 the Amatewr Radio Products by Chuck Penson, WATZZE . $24.95
Radios By Halborafiers by Chack Dachas a8

Flease add £3 S& H for one book and £1 for cach additional book.

ER Parts Unit Directory

If you nood a part for & vintage restoration sond 32 and an LSASE (32 postage ) for 2 st of

pans amts. If you have a parts umit, conssder puthing it on the . Your dead unit can help
bng otbers b lite!

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

56



TUBES * PARTS » SUPPLIES

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

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

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

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

— —~ ——
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




—

SECOND
CLASS

ELECTRIC RADIO

145CR 123
Hesperus, CO 81326
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