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WIICP; Kurt Miska, NEWGW; Warren Bruene, W50LY; Brian Harris,
WASUEK; Thomas Bonomo, K6AD and others.



Editor's Comments

Lloyd Hutterman, WelOY, Silent Key

Last month at the age of 85, my good friend and Elmer WHlOY became a Silent
Key. | met Lloyd shortly after Shirley and 1 moved from Canada to California in
1978. He encouraged and helped me get my ham license. | think that if | hadn't met
Lioyd | might not have become a ham and there might not be an Electric Radio
today. Although we left California in *82 or ‘83 we always kept in touch. 1 plan to
write more about Lloyd at another time. He was truly a remarkable man and one of
the nicest people I've ever met.

On page 3 in his issue, in his AMI Update column, Dale Gagnon, KWL, talks
about the latest proposal from the ARRL. this one to simplify the present hoense
system. | hope everyone reads Dale’s column and then goes on to find out more
about what the ARRL is proposing either from QST or the ARKL webpage In his
column Dale asks the question, "Could this new proposal be the Latest move by the
League to reduce the hoense requirements m order to find new members?” 1 think
the answer to that question is yes and | think we should all be in opposition to any
change in licensing structure that reduces or "dumbs down” the licensing require-
ments. Dale will have more to say about this proposal next month

Alsoin thisissue, 've printed the VFD reports that we received. | wish there were
more but | think what we have might encourage more participation next year. We're
going o keep plugging VFD and moditying it and eventually we hopae it will
become a big; annual event for vintage equipment operators. | think as propagation
improves as we get into Cycle 23 we will get more and more partic ipation.

The envelope option that we offered a couple of issues ago has worked out well
but we have to remind evervone that the option is available only Lo 18t class mail
subscribers. Because of postal regulations that we have to follow for 2nd class
mailing, we cannot put just some of these magazines in envelopes. They all have to
be mailed in the same way. Atsome time in the future we're haping that we can put
all the magazines in some sort of plastic wrapper. | hope that we can do that soon.
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Looking Back

by Lew McCoy, WI1ICP
1500 Idaho SI.

Silver City, NM 88061
mccoy@zianel.com

just had a heart breaking thing
happen to me. | don't mean o in-
flict my grief on any of you but 1 know
many of you would be concerned. My
wife, Martha, to whom | have been
married for 60 years, suddenly came
down with cancer of the brain. Many of
my friends in ham radio have met
Martha at conventions when she helped
me man either the ARRL booths when |
worked at the League or the CQ booths
as of as recent as last fall. Martha was
also very active helping me while [ was
president of QCWA

She started radiation treatments last
week bul evidently this isn't working
s0 they are going to resort to surgery to
remove the growth, however the prog-
nosis s not very good. Believe me, | am
not looking for sympathy—it s just that
Martha has so many friends with the
readers of ER that 1 ielt 1 should pass
the news on,

{Since L wrote the above she has gone
through surgery but they could not do
much: She is coming home this week )

Barry has asked me to look back at
some of the rigs | designed and buily
and there are a few interesting, things
that happened in those days | always
operated on the premise that if there
was a cheaper way of doing some-
thing-that is the way | would go.

Isuppose | should explain that state-
ment. Like some of you, | grew up dur-
g the greal depression that occurned
after the stock market crash of 1929, My
father was fortunate in that he had
steady work dunng those bad vearsbut
spending money was an item that [ just
did not see. As | have mentioned previ-

ously, my lather got interested in radio
right at the end of World War One and
had a spark transmilter bul he never
pursued ham radio simply because my
mather raised so much hell with him.
My mother thought that ham radio was
a waste of ime and money,

My first job was working at Marshall
Field’s Department Store in Chicago
cleaning the air ducts and that was a
really filthy job. Get this—my salary
was one dollar a day, for a ten hour day
or to break that down, a lousy dime an
howur!

I am gomg gpo jump ahead here be-
cause it brings an interesting League
story to mind. Dick Baldwin had be-
come general manager of the League
and he was looking al methods 1o im-
prove OQST. He hired a consulting firm
ter comee i and critigue the magazine-
rmaturally, the firm was going 1o look at
the technical writing. | had just written
an article called “The Junk Box Power
Supply.” As usual with me, Lhad taken
an old TV set and made a pretty good
power supply at very minimal cost. |
had /have a bad / good method of writ-
g technical articles. In this junk box
power supply article, | started off by
stating, “Being a Notorious Cheapskate-
=" and T Hgured that would get the
reader’s attention, | don't know about
the average reader but it certainly got
the attention of the firm that was doing
the overview of QST.

Baldwin told us one morming he
wanted to see all the technical writers
in the laboratory to discuss our wnl-
ings with this firm. We all gathered in
the lab. Doug DeMaw was the technical
editor and the nominal head of the de-
partment. The guy from the assessment
firm started off fairly smoothly but then
got down to individual cases. 1 will
have to admit he reminded me of a used
car salesman in selling his pitch. He
didn’t spare De Maw or other wrilers in
his eriticism but | noted that he didn't
mention any of my stulf. Not that 1

continued on page 39



August AMI Update

Dale Gagnon, KW11, President
dgagnon@concentric.net

AM International Discovery Weekend
on September 11-13

This weekend operating event is one
of the more popular events on the AM
calendar. Remember the purpose of
AMI Discovery Weekend is to get as
many AM ops on the band on one wevek-
end so that the restof amateur radio can
sise how many of us there really are! It's
also an opportunity for AMI members
to discover other members. Here again
are the rules. The aperating eventstarts
Friday evening Sept. 11 and continues
through Sunday evening Sept. 13. The
achievement level details are slightly
different from last year. Level 11 Make
or more AM contacts total on the 1L,
75 and 40 meter amateur bands, Level
2 In addition o Level 1 achievement,
make an AM contacton 14.286 + /-, Look
for AM activity startingg at 1700 "D
(2000 FDT) each evening. Level 3t In
addition to achieving Level 2, make an
AM contact on 10 or 15 meters (or one of
the VHF bands). Look for AM activily
above 21.400 MHz and 29000 MHz
Send a copy of your log to AMI Head-
quarters, Box 1500, Merrimack, NH
03054- 1 500,

“Participant” certificates will be
awarded to Level 1 achievers

“Participant Mus” certificates will be
awarded to Level 2 achievers

“Participant Primus” certificates will
be awardid o Level 3 achievers.

You do not need to be 3 member of
AMI to participate. It is customary to
log equipment used and AMI numbers
of stations vou contact. 1f you have
misplaced your AMI number you can
werite or e-mail me and D will look it up
for you. If you would like to join AMI
and have your certificate number in

time for the event, please include your
phone number or e-mail addressin your
letter and Ul see that you get your
number.
ARRL Simplified License Structure

On July 24th the ARRL proposed a
new system of four license classes 1o
simplify the present license system. The
Leaguc felt this wans necessary because
the FCC in a February list of 31 areas
that it was focusing on, included the
item, “Streamline Amateur Radio Ser-
wice”. In this item, “Simplify the licens-
ing process” wasspecifically mentioned
by the FCC along with “further priva-
tizing the administration” of Amateur
Radio

The ARRL says it produced this docu-
ment al this time in order to have a
proposal on the table rather than re-
spond later to an FCC imtiative in this
area. Briefly, a Class D license is pro-
posed that would be equivalent to the
Technicians license, A Class C license
would take the place of the Novice,
Techmician Plus and General licenses.
TheClass B would replace the Advanced
license and the Class A would replace
the Extra. The NMovice band segments
would no longer be necessary. The ex-
isting CW frequency allocations would
decrease slightly on 80, 40 and 15 n
favor of a larger phone allocation. Code
requirements would change. The Class
C would require a test for 5 wpm and
the Class B would require & 12 wpm
test. No additional code test would be
required for Class A. Complete infor-
mation on this ARRL proposal, some
questions and answers and the ARRL's
letter to the FCC can be found on the
ARRL web site: http://www.arrlorg

The proposal may be controversial
bevause of the proposed loss of some
CW spectrum in favor of more phone
allocation,  Even more controversial is
the granting of today's General class
privileges to Novice, and Technician
Mlus license holders and the lowerning
of CW requirements to 5 wpm for the

continued on page 38



Vintage Field Day Reports

I want to thank all of the VFD participants who sent in reports. | think that
everyone will emjoy reading them. 1 hope it inspires more participation next year.

Eil.

Mike Heltborg, WATNPA

Vintage Field Day probably started
about four months ago. | have been
planning for this event for that long
Working on building a good 258V
supply that would handle the starting
surges of the dynamotors and shill work
on generator power, and what kind of
antenna system that | was going to use
that was frequency agile

The supply was the first step. A triend
gave me a lelephone company supply
that 1 rewired that would handle the
1504 amp starting surges of the T-195
transmitter and not go over 29VDC ona
no load situation. Also | have since pul
two 12V batteries in series across the
output of the supply, and they handle
the surge hine. The other concern was,
would the supply work off a generator
and still maintain its voltage regula-
tinn, This it did with no difference be-
tween shore power or the generator. A
plus o this setup is that the T-195, R-
392 system {or GRO-19) will run on the
batteries while you're checking the gen-
eratorand having it shut down to gas it
and sooon. When vou bring the genera-
tor back on line the supply charges up
the batteries

The antenna was the next thing that |
dealt with. Where | was going 1o be
operating from, there is a lot of brush
and undergrowth. | wanted sometinng
that | could change bands without hav-
ing to drop the antenna every time. |
have always wanted to try a 1600 o5
pole fed with open ladder line, so that s
what we settled on, as | have a
homebrew tuner that should match the
antenna to the radio

I used my 2/4 ton Ford truck as the
rig 1o get all of this stuff oul in the field
and back again. It has a tall canopy
which will make for a moe radio posi-
tvon alter | banld a table for it (heavy
table). Thas is kind of a rundown on the
events leading to VFD
Vinlage Field Day 1998

1 loaded the truck up with all the radio
gear and support stulf that yvou just have
1o have, it looked like | was going for a
werk instead of just overmght. | didn’t
realize how long a 160M dipole is until 1
started putting up the critter. The bowl
that | was in has a greal shot to the cast
and south but a rock face that climbs
about S feet up on the north side. The
antenna was almost as long as the bowl
was wide, so the antenna was about 75
feet high in the center. The south end was
bt 50 tect ol the grovnd and thenorth
ernd woas abowt 143 the way ap the north
watllof this bowl. | inally ol setup about
5 M Saturday night and the local guys
that | talk with all the tme were looking,
for mwe, 1 had a lob of noise in the receiver
until 1 remembered o ground the gen-
erator . | know that you are suppose todo
this, but I haven't been on a ield day in
about 15 vears! Had a lot of relearmimgg to
o, Wihen things started ot 7PM [ worked
a few guvs that were around on 75M AML
I traeed 200 andd there were lots of signals
both S5Band AM. The guyson AM, Barry,
were wondering where you were! Thuere
was only a few that | could hear well
enotgh tomake oul their callsigns Seems
ke they woere all in roundtables amd not
listeming for weak field day stations! |
rever i work anvone on 00 AM. Also



The main radio that I was using was the GRC-19 (T-195, R-392) It runs about 120
watts output on both CW and AM with the supply that I am using with it. Draws
about 45 amps on transmitter with the receiver on standby and in the receive
mode it draws about 13 amps. | also took along the GRC-9 radio bul didn't use it
atall. Lots of QRM so just ran the big rig. The antenna was a 160M dipole fed with
450 ohm ladder line though a homebrew tuner. The generator is a 3 KW Honda
that used about 3 gallons of gas for 10 hours of running time. | had 3 CW contacts,
one each on 80M, 40M, and 20M and 15 contacts on AM on 75M. | was kind of
disappointed with the 160M dipole but I think that location had something to do
with it. Also I am spoiled, as here at home I use a 75M loop that is in a vertical
configuration! This antenna works very well for me.

| think that the 160M antenna was very
directive on 20M as the next morning |
worked a fellow in Southern California
on CW with 599 signals both ways. |
made about 15 to 17 contacts this year on
both CW and AM in about 10 hours of
generator running time. [ used the GRC-
19 the entire time without any trouble.
The only thing that you might want
to change is the start and stop times. In

my case L have to go to work on Monday
so I shut down about noon on Sunday
s0 I could get all of that stuff that I just
had to take with me back into the radio
room, and still be able to move on Mon-
day (that's the big problem with mili-
tary gear). Also lonly worked and heard
one other station that was operating
portable. A lot of fun was had and we
will do it again next year. ER

continued next page



VED Reports Continued

Chuck Teeters, WAMEW, with his VFD station that he located at the Forest Hills
Racket Club outside Augusta, Georgia.

Chuck Teeters, WAMEW

As per your rules, enclosed is my log and photo entry in your Vintage Field Day
Contest, June 13/14, What a weekend in Georgia, no rain, no thunderstorms, no
equipment failures, and no propagation. Certainly Barry will go down in history as
one of the best selectors of poor propagation conditions. What few signals that
could be heard through the noise on 40 and 80 were long skip and not interested in
contests. Sunday morning 40 was close to normal for a few hours but 80/75 never
lostits craving for noise, and 10 and 20 never produced a hearable CW or AM phone
signal.

Despite the conditions | did manage to cram | CW and 7 AM phone contacts into
5 hours of intensive operating. My greatest disappointment however was that |
never heard the signal of ouresteemed editor NoCSW. In fact [ was so desperate that
Iwould have worked WBKGI had his signal been heard. (I don't normally work W8s
who desert Ohio while retaining their calls)

The only high point was the old Gonset Communicator, which heard FM just fine
with slope detection, and apparently had enough incidental FM on the transmitted
signal to produce local contacts (my prearranged local AM contact had equipment
troubles). Since this was an AM/CW contest, if you were scoring contacts, how
would an AM/FM exchange be scored? ER
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Musser Moore, WAOAS

Well, here's a photo of the setup for
Vintage Field Day weekend. | was us-
ing a Ranger [1 (barefoot) an HO-140XA,
a Viking Matchbox and a Hygain tape
doublet antenna up on a guyed pole
about 40 feet in the air. | was located
west of Fort Collins, Colo. in the foot-
hills at about 6300 feet elevation.

Interesting weekend. This was also
the weekend of the ARRL June VHF
QSO Party, so | was working some 6
meters as well. 45 MPH winds provided
an adequate challenge to getting any
antenna up in the air, but pushing a 3
KW generator around the pasture wasa
good "warm-up" to bench-pressing the
antenna support pole to an upright po-
sition! The lightning enhanced the thrill,
In the end everything worked great,
but I heard very few, if any, VFD sta-
tions on the air. Called CQ 'til the cows
came home on Saturday evening, but it
seems my 50 watts wasn't making much
of an impression through the static.

3

Had a find conversation with the regu-
lar Colorado Morning Group on Sunday
morning. The roundtable included
WOZUS with his huge signal (1007
modulated by an 805 to an inverted V),
KOCD] in Detroit Lakes, MN with his
Globe King 400B/SX-28 and others
NOTYL, KAOJ, KTOO, WAOD, KOKE.

I'd suggest for future VFDs that dif-
ferent categories of operation be estab-
lished. 1 know
AMers who would have enjoyed filling
the ether with nice audio, but felt that
only stations that were actually estab-

several home-based

lished in the boonies were encouraged
to participate. | understand that the
underlying idea of a field day is just
that—setting up in the field, with all
that entails. I think in order to encour-
age more vintage activity, especially
considering the weight, fragility, and
value of the some of the nice AM gear
we should encourage home-based sta-
tions (emergency power and hooked to
the grid) to join in the fray. ER



VED Reports Continued

Dick Dillman, WeAWO

We tried. Really, we gave it our best.
But our Vintage Field Day 1998 plans
were frustrated at every turn.

A couple of weeks before the event
Tom Horsfall, WAG60OPE and 1 found
what seemed to be the pertect location
at a former Air Force base north of San
Francisco. This seemed appropriate
since we planned to use vintage mili-
tary gear exclusively. We found a small
hill in an unused portion of the base
thoughtfully equipped with two aban-
doned utility poles just crying out to
have antennas hung from them... excel-
lent! We saw no reason to burden the
authorities with a request for permis-
sion to use the site. It was
abandoned and nobody

cuts and 9mm pistols. Our bluff worked
for a while but soon they were back to
kick us and our wires outa there. Of
course | know that the original opera-
tors of our radios would have defended
their perimeter but we decided that dis-
cretion was called for in this case and
gloomily coiled up our wires.

So the five of us gathered ata nt‘drh_\'
park where we BS'd about radios, told
tall radio tales and reviewed what we
*shoulda*done to those security guards
and how lucky they were to have es-
caped our wrath. That settled, we de-
cided it was time to eat and adjourned
to a local restaurant where we had a
dinner that couldn't be beat.

seemed to notice us during
our scouting trip.

S0 there we were at the
site on Saturday afternoon
happily stringing up all
sorts of wires in all kinds of
different directions. I had
my AN/GRC-9 with DY-88
dynamotor power supply.
Tom had his BC-1306 with a
PE-162 generator. | even
brought two EE-8 field
phones (in leather cases of
course!) to link our two lo-
cations.

Soon we were joined by
former KPH engineer Tracy
Reese, WB6TMY; fellow mili-
tary radio collector Henry
Engstrom, KD6KWH; and
Adam McLaughlin,
KD6POC, a great young kid
with radio in his soul. Things
were shaping up!

But then Navy security
arrived in the form of two
21 year old kids with buzz

My AN/GRC-9 setup on the tailgate of the Willys.



1 had a great time socializing with my
radio colleagues so in the end the day
turned out well. Bul we were disap-
pointed because we didn’t get to play
with our radios and because we had let
down several people who were looking
for us on the air, including Paul Theban,
NOFEC who had promised to have his
TCS system warmed up and waiting.

Sunday moming dawned sunny and
warm. Since the AN/GRC-9 was still
loaded in my 1958 Willys wagon {rom
the day before 1 took it toa park in San
Francisco and setup. There was noroom
to hang an antenna so 1 was limited to
the 150 whip that is standard for the
Angry Nine. | was sel up in bime for the
military radiocollectors netat (1930 with
Toum as the NCS_ But with only the whip
I doubted anyone would hear me on
3975Kc. Nevertheless when there was a
lull in the action | pressed the button on
the T-17, the dynamotor grunted and |
announced my presence. And they
bheard me! | was weak al some stations,
reasonably strong at others, but good

Darryl Dippel, WASAAO

I worked (1) one Field Day contact.

enough to participate in the net

Next | was off to 40m where | tuned
up on 7040Kc., the frequency we
planned to use from the Air Force base.
A lusty “COQ VFD® on CW brought an
immediate reply from.. N6FEG! Paul
was right there, histeming, and waiting,
and provided my first VFD contact |
went on o work several other stations,
the best DX bemg Salt Lake City, but no
other users of vintage equipment. There
were a lew comments on my nole, how-
ever. One guy told me it sounded Tike |
had dirty key contacts! Hrmph, the very
ideal But Tom was listening from his
home and advised that indeed the set
wintlld sound fine one minube, then start
to wobble a bit. [ figure after S years or
so we're all entitled to a hittle wobbling.

So | managed to have some radio fun
after all even in the face of adversity.
And of course Tom and | have resolved
that “next” year we will find the perfect
location. And maybe we'll even ask per-
masson to use il ER

I swore last year that this year | would not be conflicted with, At the last minute
every relative, as usual, needed my help, U'm the last young, (good leoking and
single) guy in the family. Evervbody comes to me for help: I can't say no.

The one contact | made was with W7I5] (Tucson) on 14286 at 12.25 Sunday
afternoon. My xmir is a 32V-2 and the receiver is a 7551, The antenna is an inverted
Vat about 20 ft. OFF and on on Saturday nite | heard N6 /6. That must have been you
Barry! | had my hands full and couldn’t get back to my operating position. ThelNg
station commented on what a super view he had (vou said in a previous magazine
that you were headed to Utah).

Never heard any COQ VFD on 7290, But | did hear a couple of stations on = 3850
on Saturday night but was not able to get back to them due to my commitiments.

I think VFID is a great idea; keep it up, mavbe we can make it grow. ER



VFD Reports Continued

Barry Wiseman, N6CSW/O
At the suggestion of Fred, KFOOW,
(who planned to participate with us but
had to cancel out due to business obli
gations), we chose Muley Point, over-
looking Monument Valley, Utah as our
VFED site. We could have found a nice
location that was closer (Muley Point is
110 miles from where we live) but noth-
ing so truly grandiose and unique.
Shirley and 1 drove over to our site
Saturday morning. When we arrived a
veritable gale was blowing. | knew there
was no way that just the two of us could
get the antenna mast up and guyed
(Cap, WOXC, who was our VFD CW op
wasn't scheduled to arrive until later).
Luckily just as we were getting the mast

into position for hoisting, a German
tourist, "Herbert” came wheeling by on
his bicycle. He was actually very enthu-
siastic about helping us. The 30ft mast
went up quickly in spite of the wind.

By the time that Cap arrived—a
couple of hours prior to the start of
VFD—I had my 75M dipole strung up
(fed with 450 ohm open-wire feedline),
all my gear set up and had already
made a preliminary test Q50O with Bill,
WEVYZon 14.286. My station consisted
of a Viking 11, and R-390 and a Dentron
antenna tuner.

When Cap arrived we got his mast in
the air and his gear set up just in time
for the start of VFD. His station con-
sisted of a GS5RV antenna (on about a
20ft mast), a Ranger and 75A-4 with a
Johnson Matchbox tuner.

We positioned our two stations 200
ft. apart with the generator (a rented
Honda 6 KW unit) positioned haltway
between us. This arrangement worked
out very well and at no time did we
interfere with one another.

While Cap started working CW sta-

Cap Allen, WOCX, worked about 25 stations on CW but none of them were

partiipating in VFD from the field.



tions on 40, | concentrated on 20M AM.
[worked several regulars on the WoHQI
Memorial AM Net on 14.286 before 1
moved over to 75. [ thought that condi-
tions on 20 were very good evidenced
by the fact that I was hearing low-power
stations loud and clear. My best DX on
20 was Frank, VESNT, up in Viscount,
Saskatchewan.

75 meters was noisy right from early
evening on but the band was very work-
able. | worked several low-power sta-
tions (Dennis, W7QHO, in Glendale,
Calif., for example, who I had also
worked on 20 meters earlier) but | felt
that there was just not very much AM
activity on the band.

[ listened on 40 for AM activity but |
did not hear any at all. I thought of Bob,
WBEPYT, while I was tuning around and
thought that if he were still alive there
would have been at least a couple of
stations on 40 that [ could have worked.
We shut down about midnight.

The following morning I fired up the
generator around 6 and made my first
contact with Jim, K7JEB (located in Glen-

dale, Ariz., about 300 to 400 milesaway)
at 6.20 Colo. time (it was 5.20 in Ariz.!)
on 75 meters. He was about 30 over 9
and he gave me a 20 over 9 report. Then
the whole Ariz. gang came on frequency.
Propagation was great and it was abso-
lutely wonderful talking with the group
and watching the sun as itcame up and
slowly tracked across the valley floor
from east to west.

[ stayed on 75 until the band started
to go out for us and then | went to 10
where [ called and called and called. [
thought there should be some activity
inthe AM window as [ could hear plenty
of sideband squawking on the low end
of the band. Finally, finally I got a call
from Stan, WA65KD, in Oklahoma City.
We had great propagation between us
and we talked for about half an hour.
He was running 10 watts to a vertical
antenna!! That was my nnly contact on
10. Next year I expect that 10 will be
wide open and that should be an en-
couragement for more pcnpl(' to par-
ticipate in VED.

continued on page 39

Shirley and our dog Samantha, on the rim of Monument Valley. We'll be back
there next year for VFD; we'll try for some better photos.



A VT-4C Powered Hartley
state of the art for 1929

by Mike Maloney, AC5IP
P.0. Box 33

Bartlesville, OK 74005
acSp#ionel.nel

This progect came as a result  of the
failure of another. Many hours were spent
constructing a 45 tnode Hartley similar
to the 1927 Harthey featured i ER for
March "% | could hear a rough signal in
the reveiver but the power oot was mot
enough 1o get me out of my back yard 1
determmed my one and only 45 tube was
a dud drawing about 3 times the plate
current it should have been

Howie, WB2AWQ had previously
sent me a copy of the August 1928 OS5T
article by Ross Hull on improving the
Hartley for 1929 service. He had been
successful using the article guidelines
with a 211 triode, as had Gary, W7TFL
Listening to them and the athers in the
1929 AWA Q50 party made me envi-
ous. When Gary ofered a pre-tested
VT-4C with socket, 1 got excited and
busy on this project. After a tew hours
of fun, the ciecuit showo in guee 1 and
the photo came Lo pass.

The circuit was built on a 1 by 16
inch board stained walnut. The fila-
ment transformer at left began as a 17
volt secondary. Turns were removed to
reduce it o 10 volts, A 75 ohm 25W
balance pot provides the cathode con-
nection since the transformer has no
center tap. The plate choke s 3-1/2
inches of 830 DOC close wound ona 3/47
dowel rodd. Small holes were drilled near
the enads for short terminal studs of 812
bare wire o wrap and solder the small
wire, Credit goes 1o Sandy, WSTVW tor
this tip. The tube socket is raised above
the base by short plastic spacers. Thas
permits the twisted pair heater wires to
roule under the sockel, beeping them

the samee length and out of the way of
the: rear plate and frond grid lerminals
The real sevret of a successtul power
Hartley is in the Hi-C tank circul. The
coil 15 12 turns of 1 /4 inch soft copper
tubnng about 5 inches long. | used a
spray paint can as a form o wrap the
conl over. The emds were (lattencd in a
vise with hols punched for #10-32
machine screws which go through the
board. The coal mounts directly on the
base for stability with the head ol the
screws on Hhe bottom of the board. Short
jumpers of K12 wire go to the ends of
thie SO0pF variable, Flat and lock wash-
ers with nuts are tightened down 1o
make o low resistance conmeclion lor
the high value RF circulating current
due to the low impedance Hi-C tank. A
25pF variable is piggyback on the main
tor fine tuning, 18 covers about 70 KHz
on the low end of 80M and makes
Q5Y'ing a tew KO much easier.

Motice the main tuning cap is
mounted on g piece of wood rim, A
hole was drilled through parallel with
the base allowing the cathode or B-
ground tap connection (o route under
the capacitor frame. This worked out
well, keeping this connection as short
as possible by not having to route the
long way around the plate or grid end
to reach the coil. The B- tap 1= made
with a 45C Mueller clip that will not
jump off. The two-turn coupling link
was made from #12 solid house wire
Holes drilled through the 1/ dowel
coupling rod hold the coil and the
smaller stranded twisted pair gong to
the antenna tevmainals



The coupling rod goes to the front
through astand off bushing of 1X2 trim,

The "T" handle control was Gary's
idea and is nothing more than a short
pieceof 1/4 inch dowel. The link can be
swungaway from the main coil by twist-
ing or moved further away by pushing
the rod through the bushing. The coil is
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Figure 1. 1929 VT-4C Power Hartley. Tank coil "J" leads—as large as possible.
Stationary (non-exposed) contact of key connects to cathode "RK" center ta p. The
VT-4C likes B+ of 600-1000 VDC—power out 15-30watts.

held in position beautifully and simply
by common friction. Additional 1 /4 inch
dowel rod shaft extensions are used on
the recessed variable capacitors to mini-
mize the hand capacitance effect since
the rotors are above ground. The ex-
posed B+ connections are covered with
electrical putty in case the cat gets a

continued on page 39



AM Special Event Station

at

Final Gaithersburg, Maryland Hamfest

by Paul Courson, WA3IV]B
P.O. Box 73
West Friendship, MD 21794

Sunday, September 13th, 1998 s
scheduled to be the final ime the Mont-
gomery County Fairgrounds mn Mary-
land will be used for the annual hamiest
sponsored by the Foundation for Ama-
teur Radio, a coalition of about 100clubs
from arcund the Washington, D.Carea.

The “Gaithersburg Hamfest™ as it is
informally known, last year marked its
40th anmiversary with one of the best
AM special event stations ever held.
This station has been established with

When Deerlield’s organizers,
Hosstraders, in 192 decided to forego
the site for one at Rochester, New Hamp
shire, the sense of community was lost
at the subsequent hamfests. A mid-
Atlantic bunch of AM-ers, representing
a region from upstate New York to
North Carolina, began o gather at
Gaithersburg in much the same way as
at the old Deerficld site.

These gathenings began to congeal in
1993, when the group who had just com-

vintage, pleted the Dob-
vacuum-tube AM Special Event Stations bins Island AM
gear the past at the Gaithersburg FARfest Expedition
few years Lo packed up the
help revive the  1994: Viking 11, Johnson 500 & R-390A Friday /Satur-
notion ol a 995, DX-100, T-368 & R-390A day camp and
working dis-  1908: homebrew pair of 4-300s & R-390A moved  their
play that  1997: T-368 & R-390A party to the

peaple would
actually wanl
to view and operate,

Each year we have steived to provide
a high-fidelity "Classic™ AM receiving
and transmitting post for use on the
shortwave ham bands, and have suc-
cesstully entertained hundreds of spec-
tators on-sile and participants on-air
Gaithersburg is the nation's best-known
and most well extablished regular AM
Special Event Station at a hamfest
History

The onigin of the AM Special Event
Station at Gaithersburg dates back to
the "AM Corral™ at the now defunct
Deerficld, New Hampshire hamifests.
For many vears, Deerfield was an an-
nual pilgrimage for prominent and ris.
ing members of the AM communily in
the northeast region of the LS

1998: TBA (potentially, a GI'T-750 transmitler)

i4

Sunday
hamfest al
Caithersburg, There was no station that
vear, but there was a steang turnoul of
AMers whao had heard the Dobbins 1s-
land station.

By the next year, formal plans were
oot 1o establish an AM Special Event
Station al the hamiest, The station
openisd on Saturday ahead of the one-
day Sunday Hleamarket, and provided a
showcase to Bast Coast hams to encour-
age them o attend and mect other
AMers with whom they'd been talking
an I‘l'li."' SAIFWAVES
Red Carpet Treatment

The hamiest station would not have
been possible without unprecedented
official support from the Foundation
for Amateur BEadio. FAR execubives,
hoping to nurture the hobby’s heritage,



decided to lend their event's promi-
nence to the AM Community, in ex-
change for ourgiving back to the hobhy
a sense of experimentation, hands-on
technical ability, and nostalgia which
can seen firsthand by a generation of
hams who may only know the pictures,
storics and collector price lists of vin-
tage gear. Alas, FAR has faced dramatic
hikes in site fees for the use of the Mont-
gomery County Fairgrounds in recent
years, and no longer can justify the
amount of overhead it takes to cover
having the event al that location. Much
of FAR's purpose is to generate revenue
for scholarships, and obviously, the
mare spent elsewhere leaves less for its
academic mission

Consequently, in September 1999, the
annual FARFest will move to the new
I'rince Georges County sports complex
in Bowie, Maryland, about halfway be-
tween Washington and Annapolis. T s
not yet clear whether that site will To-
gistically suppaort today's "AM Corral”
and vintage special event station,

[1 the meantime, consider ths posting
an engravied invitation o rma ke plans to
visit the Final Gaithersburg event !

For the past two years, FAR has do-
nated extra table space available immedi
ately next to the AM Hpt'ri.ll Event Sta
tion, for use by individual {non-corpa
rate) vendors of VINTAGE equipment.

In qualifying for this space, there is a
deliberate distine tion made betweenin
dividuals considering the sale of a pri
vately-held piece, and those who have
a *substantial® revenue-generating
stake in the sales of such gear, Thisisto
ensure fairnessto all, and to respect our
hosts, who have their own aforemen
tromed revenoe issue to deal with, With
no birm detinition, you can assume
plenty of gray area, and decisions are
case-by-case.

Commercial vendors of vintage gear
are welcome to pay tor and establish
tailgate space adjacent to where the res
of us will be set up. This has proved o

continued on page 40

Special Display
Planned for FARfest

A formal display of vintage ra-
dio equipment is planned as part
of the Gaithersburg hamfest, Here
are some of the details from John,

K2TOMN,

"My first theme is "Ham Radio
before WW-II", 1t will contain
spark, homebrew early tube equip-
ment through early manufactured
radios, microphones, I:e_t,r.t'.* ol

"lam taking it to the AWA meet
in Rochester, NY, the week prior to
Labor Day, then | am planning on
arriving in Maryland early the day
before the Gaithersburg Hamfest,
to geta good spot near (but not too
close to) the AM guys. | think my
exhibit will go along nicely with
the AM group. "

John will probably be set up ata
spot in his vintage Dodge RY,
sporting a 4-wire Hertz antenna in
the trees above his parking spot
near the AM Special Event Station.

"My plans are to open the
evening before the hamfest (until
it gets too rowdy at the AM Corral
party) then on Sunday to open up
about ¥ or 10 a.m. for visitors to
this free exhibit during the hamfest.
And I might alse have a table of for
sale ilems (to help pay for gos,
ete.)"

"This exhibit is privately owned
by me. Hopetully, one day, it will
became a non-profit foundation. ™

“I'm a member and a Board Mem-
ber of the Antique Wireless Asso-
ciation, a member of the New Jer-
sev Antique Radio Club, the Dela-
ware Valley Historical Radio Club
and several NJ ham clubs.”




-

) ECB of San Salvador, EL Salvador, in his
hamshack surrounded by vintage gear. Dennis, KOEOO, worked Augusto re-

Augusto Edgardo Castro Bruse, YS1

cently on 15 meters.
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Mike Oxenreider, WB3CTC, unloading a T-368 at Dennis DuVall's new residence
in Glendale, Calif. Photo by Dennis DuVall, W7QHO.

The beginnings of a "1932" regen on Bob Dennison's, W2HBE, workbench. The
receiver has a 57 det., 56 AF, 2A5 output and 80 rect. Bob plans to use it in the
AWA's Old Time QSO party.



1998 Fall Classic
(& Homebrew) Radio
Exchange

The Classic Radio Exchange ("CX7) is
acontest celebrating the older commer-
cial and homebrew equipment that was
the pride of our ham shacks and our
bands just a few short decadesago. Our
object Is to encourage restoration, op-
eration and enjoyment of this older
equipment. A "Classic” radio is at least
ten years old (age figured from first
year of manufacture), but NOT required
to participate in the Classic Exchange
YOU MAY USE ANYTHING in the con-
test, although new gear s a distinct
sconng liability. You can still work the
“great ones” with your new equipment!

The Classic Exchange will run from
1900 UTC September 27, to 0400 UTC
September 28, 1998, Exchange your
name, RST, OTH (state/provinee [or
US/Canada; country tor DX}, receiver
and transmitter type (homebrew send
final amp tube or transistor), and other
interesting conversation. The same sta-
tion may be worked with different
equipment combinations on cach band
and on vach mode. CW call "CQ CX;°
phone call "CQClassw Exchange.” Non-
participants may be worked for credit

Suggested frequencies:
CW: 3545, 7.045, 14.045, 21135,
2H.180

Novice/ Tech Plus: 3,695, 7.120, 21,135,
28.180
Phone:
28,320

7.045 and 3.545 will probably be the
most popular CX frequencies.

Scoring:  Multiply total QSO's (all
bands) by total number of different re-
ceivers plus transmilters (lransceivers
count as both xmitr and rovr) plus states/
pnwml;l.'.'.f{uunlrl-t'!- worked on each
band and mode. Multiply that total by
your CX Multiplier, the total years old

3,880, 7.290, 14.280, 21.380,

of all receivers and transmitters used,
three QS0's mimimum per unit. For
transceiver, multiply age by two. If
equipment is homebrew, count it as a
minimum of 25 years old unbess actual
construction date or date of its con-
struction article (in the case of a "repro-
duction”™) is older:

Total Q50's all band times RCVEs +
XMTRs + states/provinces/countries
{total each band and mode separately;
add totals logether imes CX Multiplier:

SCORE = Q50's x (Rx+Tx + QTH's)
x OX Mult

Certificates and appropriate memaoe-
rabilia are awarded every now and then
for the highest score, the longest DX,
exotic equipment, best excuses and
other unusual achievements. Send logs,
comments, anecdotes, pictures 1o Allan
Stephens, 106 Bobolink Dr, Richmond.
KY 375, Include TWO-stamp SASE
for next CX Newsletter and announce-
ment of next CX. E-mail reports may be
sent to modsteph@acs.eku.edu (Al
MNSAIT).

&M Calling Frequency for VHF
*Green Radios'

A number of us - spearheaded by
Dennis Starks on his Mil Collectors
Maihling List - who collect and use mil
tactical radios have gotten together and
chosen a 6 meter FM calling, frequency
for VHF ‘green’ radios.

We have selected 5160 Mc because it
seams to Lt appropriately in the AREL
band plan for 6 meters as well as within
the range of the commonly available
radios - PRC-6, PRC-10, CP'RC-26, RT-
08, RT-70, PRC-68, RT-524 ete.

Hopefully a calling frequency will
encourage more people who collect, and
are licensed, use their VHF mil radios
on the air, and can bring a little more
community to this widely scattered
group of people.

Joseph Pinner, KCSIJD
keSijd@sprintmail .com



California Early Bird Net: Saturday mornings al 8 AM PST on 670,
California Vintage 558 Net: Sunday mormings ot 8 AM ST on 3835
Southeast Swap Nek: Tuesday naghts at 730 ET on 3885, Net control s Andy, WAIKCY. This same
group also has a Sunday alternoon net on 885 at 2 ' ET

Eastern AM Swap Net: Thursday evenings on 3585 at 730 ET. This et is lor the exchange of AM
related equipment armily

Northwest AM Net: AM activity daily 3 PM - 5TM on 3875 Thes same group meels on b meters
(5041 Surmlavs and Wedneadays at 500 FT and on 2 meters (134 4) Toesdays and Thuarsabays at 800
PT. The formal AM net and swap sesswon is on 3505, Sundays 4t 1M

KaHOI Memuorial Twenty Meter AM Met: This et on 18 786 huas been i condimoous operatusn for
a1 beast the Last 20 years. 1t starts at 200 PM PT, 7 days 2 week and usaally goes for aboat 2 hoors
Nrt ool vanes with propagation

Arizons AM MNet: Mevts Sundavs af 3 PM MT on 38555, On 6 melers (504) this group mects at 8 FM
MT Satundays

Colorade Maming Net: An miormal group of AMers get together on W76 Monday, Wedsesday
Fricday, Saturday and Somiay mormings a8 7TAM MT

DX-60 Motz This mast mects on 7290 at 2 PM ET. Sardays. Net contood o fum, NELLIV. This nct 55 all
about entry-level AM rigs like the Hearbh D50

Eastooast Military Net: It 5sn § nevessary to check mowith mulitary geas bul that is what thes net is
all aboul Nt contrad 5 Dvnnis, WA TYUN but sometimes if rolates 1o other ops Saturday mormng:
o 195 ) (500 ET Wil mowve o 3885 for summier

Westonast Military Radio Collectors Net: Meets Sanday mormings at (90 logal om 3975 « or - ORM,
excepl the 15t Sunday of the month when the net meets a1 200 local. Net control i Tom, WASOPE
Gray Hair Net: The oldest for one of the obdest - 44 years) Tollmeter AM nets I mieets on Tucsday
ringghits on 1945 3t H00 IPM EST & 8 30 EDT. URL hitp/ /www crompton com [ waddsp/ grayhair himl
Vintage 558 Net: Net control is Andy, WBOSNE. The Net meets on 14 290 a1 1802 Sunday and is
follomed by the Mew Heathkit Net at absoot 2000 on the same reg, Met control is Don, WRALRCG.
Collins Collectors Association Nets: Techmical and swap session cach Sumday, 14 263 MHz, 20007,
15 a long-established net cun by call areas Indormal ragohew nets mest at 001002 Tursday nights on
805 and on Thursday nights on 3875

Colling Swap and Shop Net: Miets every Tuesday at BPM EST an 2955 Net control is Ed. WATAM),
Drake Users Net: Ancther relatively new net, This group pgets together on 3865 Saturday nights al
8 M ET. Mol controls are Criss, KBEEZX, Don, WZHCY Rob, KESEE and Huey, KD3UI

Swan Users Netr This group meets on 14250 Sanday afternisons al 4 M T, The oot comtrol i
uninly Dhean, WASA LK

Wastalgia/Hi-E8 Net: Mests on Fridays ol 7 PM PT oo 190300 This nel was staried in 1978

K1]CL 6-Meter AM Repeater Located i Conpecticut it operates on S04 inand 5105 oul,

JA AM Neb: 14190 at I LITC, Saturdays and Sundays, Stan Tajima, Al ) i naet control
Fort Wayne Area b-Meter AM Net: Mevts nightly at 7 '8 ET o 5058 MHE This net has been
mepting since the late S Most members are using vintage or homebrew gear

Southesn Calitornia Sunday Morning 6 Meter AM Net: 1AM Sundayson S04 Netoomtmol i Will,
AABDLY

O Buzrards Neb: Movts daily at 10 AM | ocal ime on 3945 This is an informal net in the New
England area . Net hosts are George, WIGAC and Paol, WIECO

Canadian Boatanchor Netz Mevts Saturday afteemoons, V0 PM EST on 1745 For hams who enpoy
wsirng AM, restoring amd aperating

Midwesl Classic Radio Net: Saturday mormimgs on 3855 at SAM Central time. UOnly AM checkins
allvwed. Swap/ sale, hamibest mto and tevhnecal belp are frequent lophe

Boatanchor CW Group: Mlewts sughtly 2t E2000F on 15795 Mhz 7050 slternate). Listen lor stabons
callimg “CQ BA” or signing “BA”™ after their calluagns

Wirehess Set No. 19 Net: Meets the Lirst Sunday of every month on 14 165 at 19007 and 76} at
NN, Nt controd s Dave, VAMEP

Brer Tawn Traders Net: Uln 1885 5 %0 Central Daylight Tome on Saturdays

Nets that are underlined are new of have changed times of [requency sipce the Last issue.
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The Beginnings of Amateur Single Sideband

Jim Hanlon, WSKCGI
P.0O. Box 581
Sandia Park, NM 87047

Though it may be a surprise to some
readers, Arthur Collins did not imvent
Single Sideband or even introduce it to
ham radio, nor did Wesley Schum and
Joe Batchelor of Central Electronics
While these gentlemen did a lot to popu-
larize SSB in amateur circles, there were
proneers who had gone before them as
much as forty years earlier who were
responsible for the invention of Single
Sideband, Tor developing it and apply-
ing it to wired and wireless telephone
circuits, and for making it practical for
use on the ham bands. To get the tull
story of the development of 558, we
necd to go back to around 1910 and to
the Western Electric Engineering D
partment and the AT&T Company
where developments in the radio and
electronics Deld which would Jead o
S5B were all converging. '

The Beginnings of 558

O ool thee Dirst of these developments
was G. A. Campbell’s invention of fil
ters. Campbell had been working at
AT&T on extending the range of simple,
audio band telephone transmission cir-
cuits. The telephone lines of the day
attenuated the higher frequencies morne
thamn the lower ones due bo their dastnb-
uted capacitance. Campbell counter-
acted that elHect by introducing lumped
loading coils periodically into the lines,
which balanced the effect of the shunt
capacitanee and flattened the line pass-
Band up i certain trequency. Above
that frequency, however, the passhancd
sloped ofl into even greater attenuation
than was there before. By building a
ladder network of parallel capacitance
and series inductance elements,
C.:rnphvll had invented the low pass

filter! When he realized what was hap-
pening. he devised other L/C circuits
that passed frequencies above a given
cutoff point and still others that passed
only a particular range of frequencies.
By 1910, Campbell’s filters for the first
peneration of 558 “ransmitters” were
ready and waiting

By about 1914, engineers had har-
nessed the new vacuum tube as a stable
oscillator, amplifier, modulatorand de-
tector, Van der Bijl and Hewsing in the
Western Electric Engineering Pepart
ment showed how the nonlinear por-
tion of a tube characteristic could be
wsed o modulate and demodulate. A
voung Western Electric Engineer, G R,
Englund, first sketched the geometrnic
relationship of carrier and sideband
waves in his notebook in August, 1914;
and in 1915 |. K. Carson published a
mathematical analysis confirming the
existence of “sidebands” on either side
ol the carmier. Carson further showed
that it was not necessary o transmit the
carrier and both sidebands; one side-
band alone was enough to convey the
full information. This “single sadeband,
suppressed carmer” transmisson would
be highly advantageous lor telephone
“carnier” circuits since only halt the
bandwidth of a double sideband signal
was needed and suppression of the car-
rier greatly redoced the amount of
power needed ab repeater circuils
Carson filed tor a patent on December
first, 1915, “A Method and Means of
Signaling with High Frequency Waves,”
which was granted in 1932, Soif you're
looking for a single “inventor” of single
stdeband as we know it |. B Carson is
probably the person to get the laurels.



Telephone Carrier S5B

The development of working circuits
was also being pursued. By 1914, simple
“carrier circuits” consisting of multiple,
spectrum-stacked SSB signals and us-
ing Campbell's band pass filters to get
rid of the unwanled sidebands were
demonstrated in the laboratory. In 1917,
a three-channel 558 system was in-
stalled on an experimental basis at
Maumee, Ohio. The equipment was
used with highly successtul resultson a
line which ran to South Bend, Indiana,
and back. The first commeraial 558 car-
rier system was known as the Type A
amnd was installed between Baltimore
and Pittsburgh in 1918. It provided four,
two-way, lower sideband channels
above the voice channel on open wine
pairs in the frequency range between 5
and 25 kHz. Seven Type A systems were
ultimately installed, the longest inking
Chicago and Harrisburg. The last one
remained in service until the 1940°s,
Bell Telephone Laboratornies went on to
develop several, more sophisticated,
multi-<channel 558 “carrier™ systems
which served as the backbone of the
long distance and submarine cable net-
warks until digital systems began to
digplace them in the 1560's,
S55B on the Air

I this same time frame, Bell engi-
neers were working to establish trans-
atlantic, low fregquency radio telephone
service. Their initial 1915 tests using
conventional double sideband plus car-
rier AM were promising, but they
needied something more elficient and
powertul for commercial service Single
sideband olfered double the numbser of
channels, narrower receiver bandwidth
with corresponding less notse pickup,
and il didn’'t waste power in transmit-
ting the carrier. Bell engineers also
found that most of the noise sources on
these low trequencies lie in a belt near
the equator. So they located their trans-
atlantic receiving statwns as far north
as possible and used Beverage Wave

Antennas (beams) three miles long to
improve the received signals and to re-
ject the tropical noise. They also worked
to develop the necessary high power
vacuum tubes

In 1922, the use of the large RCA
antenna at Rocky Point, Long Island,
was being investigated for telephone
transmisswons to England. This antenna
was a large, multiple-tuned tlat top. 400
feet high, consisting of 12 parallel wires
cach 1-1/2 miles long. It was supported
on six steel towers at cach of which
leads were brought down through in-
ductance coils o ground. All of this
made it sharply tuned and highly effi-
cient. RCA had built this antenna for
transatlantic telegraphy, but its fre-
quency passhand was widened for tele-
phony by appropriate tuning and by
matching the inpul circuits. It was ulh-
mately used for all commercial low fre-
quency telephone service to Great Brit-
ain.

On January 14, 1923, Bell engineers
combined the Rocky Point transmitting,
antenna, a 60 kHz LSB transmitter us-
ing their new high-power amplifier
tubes, and a Large loop antenna for re-
ceiving to demonstrate one-way trans-
mission between New York and Lon-
don. On January 7, 1927, they opened
two way public telephone service be-
tween England and the United States
with a charge of $75 tor a three minute
call. Their transmitting stations were
located at Rocky Point, Long Island and
Rughby, England, and their receiving
stations, now using, Beverage antenmas,
were at Houlton, Maine and Cupar,
Scotland

To put these radiotelephone 558
achievements inbo perspeciive, it's inter-
esting bo note that we Radio Amateurs of
that lime were conducting the batthe be-
tween King Spark and CW and we were
st begnning, to find that the wave
lengths around “ 200 Meters and Down™
had some very interesting possibalites
for o= way Pransoccanic Irnsmissaons.

continued nexl page



The Baell transmitters consisted of three
main parts, a low-power “modulation-
amplifier” system, a high-power, two-
stage amplifier, and a three phase recti-
fier and power supply. Two steps o
moddulation were employed, both at low-
power levels, and both used dual tnode
balanced muosdulators to suppress the car-
rier in the output. Thee veace band (200 10
3000 Ha) first modulated a 33200 Herte
carrier and the lower sideband of 33,000
Lo 30,200 Herte was selected by a band-
pass ilter for modulating the second car-
et of 91,700 Hertze. The resulting lower
sidebiand gave thesignal desired for trans
rrission, 61,500 to 55,700 Flertz, the upper
siddeband and any residual carver being,
easily filtered oot since they were far
displaced from the desired band . The 60
kiloherte LSB signal was then amplified
to about a 750-watt level by three paral-
lel, anr-cooled, glassenvelops tubes

The Power Amphlifier involved two
stages, cach using water cooled tubes.
The first stage used two tubes in paral-
Tel and developed 15 kilowatts output
The final stage used as many as 35 tubes
and developed 200 Kilowatts peak en-
velope Pi'r“"l"r'. In 1939, a4 second chan-
nel operating at 658 ke was added 1o
the Rocky Point system. A new low-
power exciter was consttudcted and the
twor channels were multiplesed and
wsed the same high-power amplilier in
commuon, appropriate modifications in
antenna tuning being made so the two
channels could be handled. This svstem
was continued i use or on standby
until 1957 when it was dismantled

By 1430, HF, shortwave circuits had
alsa been established for overseas ser-
vice Initially they used conventionai
amplitude modulation. In 1933 experi-
mental use of single sideband was be-
gun and provided not only a roughly
tentold improvement in signal-to-noise
ratio but also a reducton in distortion
from selective fading, Commercial ap-
plication of 558 began aboul two years
later, and soon became universal,

The state of the art developed to the
use of three sidebands channels multi-
plesed on a single transmilter in a 10
kHz bandwidth or four channelsima 12
kH 2 bandwidth with output powers as
great as 80 kW PEP. By the carly 6l)'s
when HF radiotelephone had achieved
peak use, there were about 200 circuits
linking 5% countries.

SS5H in WW I

I had always thought that the US
Military did not adopt 55B until Ant
Colling, “Butch” Griswold amd Kurd
LeMay promoted it to them in 1956, but
nok soc At the begmming of World War
I, enceypted military traffic was
handled via CW, either manually sent
and receivesd or antomatically sent and
recorded on tape for later transcription.
There was an urgent need for a long-
haul radio system that could handle
several teletypewriter messages simul-
taneously. Bell Telephone Laboratones
responded with a multchannel tele
typewriter system that made use of the
available, overseas service, single-sule-
band radistelephone equipment. Twe,
three, four, and even six leletype mes-
sages were transmitted simultane wisly
in each direction at the rate of 6l words
per minute. By 1943, Carneral
Ersenhower in Africa wasan direct, se-
cret commiinication with General
Mac Arthur in Austrabia via the Algiers-
Washington and San Francisco- Aunstra-
lia SSB radio teletype network con-
nected from Washington to San Fran-
cisco by Bell System land lines.

S5B on the Ham Bands

In the 193 s imee frame, Single Side-
band was widely believed to e unsut-
able tor amateur use because our AM/
CW receivers and transmillers were toao
drifty. It was thought that a frequency
difterence of 2000 30 cycles would make
signals unreadable, and besides the
viquipment was complicated, expensive,
antd hard to adjust compared 10 AM
phone and not really necessary, e
spite this general pessimism, Robert



——

Moore, WaDIEL one of the Editors and
Engineets group in Santa Barbara re-
sponsible for the “Radio Handbook,”
built and operated a sideband transmat-
ter back in 1933 It was similar to the
telephone filter transmitters of the day,
starting with a balanced modulator and
filter at a 10 kHz carnier frequency,
upconverting that with another bal-
anced modulator at a 200 kHz carrier
irequency, and upconverting again with
a 4150 kHz carnier frequency balanced
modulator to produce a lower sideband
signal in 75 meters. He described it in
R/9 Magazine’ and there were perhaps
half a dozen amateur sideband stations
on the air by 1934, Cunously, my 1940,
Seventh Editon of the Radio Handbook
mentions nolhung whatsoever about
single sideband.

The singular event that kicked off the
transformation of our HF phone bands
0 SSB occurred on September 21, 1947,
A3 PEM. PST when Oswald G, "Mike™
Villard, Jr., W6OYT?, an Assistant Mro-
fessor of Electrical Engineening at
Stanford University and trustee of the
Stanford club station put that station,
WaYX, on 3970 ke with an 550 signal
and worked Winhicld . Wagener,
WaVOD "Win reported the signal O5
S8 through heavy 75-meter ORM on has
BO-348-0 receiver. He used the crystal
filter and reported the gquality good and
the voice recognizable. The transmitter
power was about 20 watts peak into a
haywire antenna, ™!

Mike's transmitter was entirely dif-
terent from all of the low Irequency
filter transmitters based on telephone
technology that had P eded 11, He
had put together o “phasing ™ transmit-
ter in which the signals from two bal-
anced modulators with suppressed rf
carriers 9 degrees apart and driven by
audio signals also %W degrees apart com-
bined in such a way that the ssdebands
on one side of the carmier canceled each
other out while those on the other side
reinforced cach other. The result was a

single sideband, suppressed carrier sig-
nal generated at the operating frequency
without the use of any of the complex
filters or frequency translators needed
in the telephone approach. This phas-
ing idea had been around in theory for
quite a while, but what allowed Mike to
realize it on the air was the develop-
menl ten months carlier by K. G Dome”®
of a wide band, audio phase shift net-
work that produced two audio signals
with a phase ditference of ) degrees
between them over a range as great as
seven audio octaves. The on-frequency
double balanced modulator in the tirst
rig at WYX probably consasted of two
pairs of 6L6"s (Mike can’t remember for
sure at this point), cach pair with their
gruds driven in push-pull and from two
coupled tuned circuits adjusted for the
necessary "W degree f phase difference
and with all four plates in paralle] feed-
ing a smgle tuned output circait. The
modulator screens were driven, alsoan
push-pull, with %) degree phase differ-
ence audio

Mike also reports that he did not ap-
preciate at the time how casy it would
be to heterodyne an 551 signal gemer-
ated on a fixed, out-ol-band frequency
Like 5 or % me it the ham bands with a
mixer and a VECL That's why he took
the even simpler approach ol generat-
ing the signal directly on the operating
frequency where it would be used,

Mike reported on WY X'searly expe-
riences with 558 in the January 1948
5T, The SSH transmitter and the WeYX
kilowatt AM nig were driven from the
same crystal controlled exciter, which
alloweed themm o starta OS50 on AM and
then switch 1o S5B on the same lre-
quency atter coaching the AM operator
on how to receve SSB{AVC olf, Audio
Gain full up, RF Gain down for volume
control, and the BRO et a hitle off one
side of center). Roughly one fourth of
the operators reported themselves un-
able 1o receive the SSB signal clearly at
all. Mike surmised that many of these

conlinued next page



had receivers with considerable FM
and for am hum in their local and bio
oscillators, Perhaps because of this and
also to get around drifty receivers, Mike
recommended that listeners use a sepa-
rate, signal-frequency oscillator, for
example a BC-221 Frequency Meter, 1o
remnject the carmer on the receving end.
Mike noded that AR-88°% and the new
HROYs, equipped with voltage regula-
tors, did not have drift problems when
their hime voltage changed and that the
new Collins 75A sevmed 1o avosd drift
very micely.

On October 9, 1947, 0 metlers was
opened to S58 with a US0 betwern
Wa¥X and WONWE. By that time, a
hagher powernsd WOYX phasing rig had
been built using lour $13% in the hal-
anced modulators. Peak envelope
power in that ng was gradually raised
over a period of time 1o the 200 watt
level. Shortly after that first (50, Art
Nichols, WOTOK, hiterally threw to-
gether a 20 meter sideband nig from
scratch in less than o week and was
working WaYX, while scores of other
amateurs across the country listened
and found out they could copy 558 on
their extsting superhets as casily as they
could pick up CW. In contrast to the
Wao¥ X phasimg transouther, Art Michols!
rigy vsed low Freguency telephone fiter
technology. Tt started off with a carrier
at 9 ke, o balanced modulator o pro-
duce o pair of sidebands with no car-
rier, and a9 to 116 ke filter that passed
the upper sideband. A second balanced
maodulator took the sideband 1o 540 ke,
and a third to 20 meters. Not counting
the powersupply, Art used eleven tubes
mcluding two dual triode 65N7's and
twodual inode 6507 s toaccomplish all
thiz, winding up with about 10 wati=
output from a Class A 807 °

Early 558 operalion was so unusual
that O5T penodically ran a special col-
umn, On the Air with Single Sadeband,
with news of who was on the aar, what
kind of gear they were using, and info

om whenand where AM operatars could
tined them b Listen to this new phone
mode. In March 48, QST pictured a
“small,” 10 to 13 ke, 558 filter, the Na-
tional Company’'s F-22, just 4 1/2" long,
3" wide, and 4 1/2° 1all. By July of 48,
seven stations were reported on 75, 20
and 10, most with filter rigs, but phas-
g rigs were starhing to show up. The
July QST ran a detailed article by Ray L
Phvww by, Wl M, Eaatosr oof the Caliafor-
mia “Radio Handbook,™ on a 20 awter,
on-frequency, double balanced modu-
Lator phasing “adapter” that wsed four
ble's as the RF modulators driven by
push-pull 6Ké's for audio and that was
drven by the VEO and low level mult-
plier stapes trom your old AM rig. Ray
alsar wsand thee Doimes audio phase shift
network as Mike Villard had done be-
fore hum at WhY X

Ray had several, in retrospect amus-
ing, comments in his article, Inenumers
atng the expected benelits of 558, he
mentioned “ that the bedlam ol hetero-
dynes between carviers on the amateur
phone bands can be eliminated * But
then he contributed an inlercsting
thought, " the carrier heterody nes would
be replaced on o band leaded with
55500 signals by heterodynes bie-
tween sidebands, 10 s dithealt to visu-
alize how such a hand might soond
Eay alsoolttered the opinion that, “Since
the power outpul of an 5550 trans-
miteris proportional o the signal level,
itisonly necessary ocul the peak power
outpul down to perhaps 20 1o 50 walts,
il this amount s all that 1s required o
sustmin good communiwcation. There
would be neither need mor justilication
lor an "S-49-plus-40-dR° signal when the
level of interference was far below thas
value ™ Sure, Ray, dream on'

Other techmical developments that we
now recognize as basic to the SSB art
came fast in 1945 In the April OST,
Mike Villard published on Telectivily
n 5550 Recepton, A Balancad Fre-
guency Converter Circuil for Commu-
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Don Norgaard, W2KU]J, designer of
the SSB, Jr. - from QST, October 1951.

nications Receivers,” using a pairot 6L.7
pentagrid converters in what today we
would call a product detector. In June,
Donald E. Norgaard, W2KU]J, (who will
show up several times later in this tale)
published on "A New Approach to
Single Sideband, Generating SS5C by
the Phasing Method,”™ a good block

diagram level article which included
generating the SSB signal at 5 me and
heterodyning it to 75 and 20 meters
with a9 mce VEO. Don was back the next
month with "Practical Single-Sideband
Reception, A Phasing Method for Se:
lectable-Sideband Reception.” This con-
tribution was commercialized a few
years later by Central Electronics and
sold as their SSB "Signal Slicer” receiv-
ing adapter. In November '48 QST, On
the Air with Single Sideband reported
that W2KU]J (Don Norgaard again) dem

[
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onstrated his phasing rig at the ARRL
National Convention, and that Cap-
tain Hoffman, W5RNP in Albuquer-
que had a phasing rig on 20 that
wound up in a pair of 813's. WeUUB
in North Hollywood was on 20 with
a kilowatt phasing rig and had
worked JA, VK3, and several ZL's.
Most interesting to me was the re-
port that someone had broken into
the W6Y X shack at Stanford and sto-
len their entire SSB rig, $800 worth of
gear! (Mike says that they also took
a lot of tools and other stuff.) | won-
der if it was one of our early AM
ancestors trying to hold off the tide.

In January, 1949, Q5T ran a por-
tent of the multi-mode rigs to come
in the 50's as "The Basic Phone Ex-
citer, Single or Double Sideband or
PM from One Transmitter,” by Byron
Goodman, WI1DX. It was a 14 tube,
5.2 mc phasing generator using Don
Norgaard's circuit with four 65A7's
inadouble balanced modulator com-
bined with a 9 mc. VFO to get to
either 75 or 20 meters. In March,
W3MBY built "An Inexpensive Side-
band Filter” at 10 kc. using RCA TV
horizontal linearity coils. In August,
William M. Rust, W2UN], showed
"Single Sideband for the Average Ham,
A Straightforward One-Band Exciter”
with four 6V6's in a phasing double
balanced modulator a la Mike Villard
and Dawley. In November, By
Goodman, the editor of On the Air with
Single Sideband, came back with "A 75
and 20 Meter Single Sideband Exciter”
using a new, prepackaged Millen 75011
audio phase shift network along with

Ray

an on-frequency double balanced
modulator made from two 65N7's. You
supplied the on-frequency signal using
the vio from vour old AM/CW rig.
1950 brought more developments. In
January, George H. Nibbs, W6BES, of
the Canoga Corporation in Van Nuys,
California, detailed an "Audio Phase
Shift Network.” This circuit, also of-

continued next page



fered as the 75011 by Millen, came pre-
built and adjusted, and it made the
alignment job a whole lot easier for the
average ham who usually didn't have a
well calibrated audio frequency oscilla-
tor. In the September OST, | L Flanagan,
WISIT, described A Simple Voice Op-
erated Kever for Automatic Break-In
Operation™ Today we know this as
Voice Control or simply as VOX. In
November 1950, F. E. Edmunds plowed
new ground with “A Crystal-Filter S5B
Exciter, Simplitied Design with L F
Quartz Crystals.” in which he moved
filter rnigs up 1o the 450 ke range by
building a lattice filter out of surplus
FT-241 crvstals. His was an under-dash,
75 mcter mobile g running 5 watts out
of a6ALT, His eftort had been preceded
by "Crystal Lattice Filters for Transmit-
ting and Receiving™ in the June and
August (05T s by Weaver and Brown.

Up to that point, 558 ngs had been
multi-tube, cumbersome affars that
often required a lot ol savvy and some
lab equipment o line up and get on
the air, There was a growing handful
of 558 pioneers on the air, but the
vast majority ol hams were doing
nothing but histening to the new
"Donald Ducks™ on the rare occasion
when they could lind them, And then,
as oiten happens in rapidly emerging
technologies, an elegantly simple
breakthrough occurred.

In the November / December 1950 is-
sue of General Electeic Ham News, Don
MNorgaard, W2KU], {remember him?)
now identificd as being from the Gen-
eral Electric Hesearch Laboratory,
Schenectaddy, MY, unveiled a three
tube, 75 meter 5B transmitter called
the SSB, Jr. which revolutionized ama-
teur use of SSE. It used nothing more
complicated than simple coils, condens-
ers, tesistons, one carmer freguency os-
allator crystal, four germaniom diodes
and three tubes an the classic Phasing
Circuit to pul oul 5 waltls pep. A 12AL7
served as speech amp and crystal osail-

latoror VFO bulfer. A 12AT7 acted asa
twin channel audio amplifier following
the audio phase shift network. Four
INS2's made up the dual balanced
modulators. And a 6ACGT served as the
linear amplifier output stage. Opti-
mized for one spot frequency in 75, its
output frequency could be varied up to
50 ke either side of center with adequate
carrier and unwanted sideband sup-
pression. Either upper or lower side-
band could be selected by reversal of
the audio polarity to one of the bal-
anced modulators. There were no spe-
cial parts. The trickiest job was adjust-
ing the audio phase shift network. Don
said that following the instructions in
his article he had tuned up the RF cir-
cuntsand adjusted the audio phase shift
network and balanced modulator for
the B2 umit pictured in Ham News in
only 10 minutes - but then he wrote the
mstructions. Also a builder could use
one of the Millen or Canoga units if he
didn’t want to roll his own, Any reader
of ER who knows which end of the
soldering iron o hold onto could dupli-
cate the SSR, Jr., even today *

Byron Goodman of the Q5T stalf
riecognized immediately what a gem
the SSB, Ir, was. In On the Air with
Single Sideband, Q5T December 1950,
By said " Right on the heels of the
WIIEQ/S crystal-filter job in last
month's QST came the "SSB, Jr.” of
Don Norgaard, W2KLUJ, described in
the NMovember /December GE Ham
News. 1 vou haven't seen this new
design, we sugpest you do so at once.
Don has incorporated many clever
angles in the construction ol this 3
tube prhase-shift exciter. Even if you
alrcady have an ssb. rig. the new
phase-shift network circuit 15 worth
vour while.”

Bill Ovr, WiSAL in the Fifteenth (1959}
edition of the Kadio Handbook sad of
it, “Some of the most popular sideband
exciters m use loday are vanations of
the simple phasing arcuit introdueced
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The first advertisement for the Eldico SSB, Jr. in QST, February 1951.

in the November, 1950 issue of General
Electric Ham News. Called the SSB, |r.,
this simple exciter is the basis for many
of the phasing transmitters now in use
Employing only three tubes, the SSB, |r.
is a classic example of sideband genera-
tion reduced to its simplest form... The
Central Electronics 10A is an advanced
version of the SSB, |r. incorporating
extra features such as VFO control, voice
operation, and multiband operation.”
Indeed, all of the Central Electronics
transmitters, 10A, 10B, 20A, 100V and
200V, had an S5B, Jr. buried deep in-
side,

The Eldico Company was the first to
hit the market with a commercial SSB
rig for amateurs, what else but an SSB,
Jr. with a built in power supply adver-
tised in the February, 1951 QST forall of
$69 95 asa kit or$99.95 wired and tested.

N A N S e P

..

Youwould think that Eldico would have
capitalized on their being the first to
market a transmitter in this new tech-
nology, but strangely they didn’t men-
tion the SSB, Jr. again - even though
they took two-page ads in most issues
of QST - until their ad of September
1952! In thatad, they were asking $79.95
for the kitand $129.95 for the wired and
tested version.

In that same September 1952 QST, an
ad from another, brand new company
was seen for the very first time. Central
Electronics had embedded the 558, Jr.,
now designed to work on 9 me, in their
ground-breaking 10A, and they had
added extra features such as VFO con-
trol, VOX, and 160 to 10 meter opera-
tion. You could buy a 10A for $99.50 as
a kit or $139.50 wired and tested, and
coils were extra at $3.95 per band. Cen-

continued next page



$99.50. Coils $3.95/band,

Kit $47.50.

$7.50.

Send for Literature

2125 W. Giddings Street

The Central Electronics ad from QST,
January 1953, featured the Multiphase
Exciter Model 10A, the Sideband Slicer
Model A, and the PS-1 prealigned au-
dio phase shift network, all based on
Don Norgaard’s designs.

tral Electronics added their model A
Slicer (a phasing receiving adapter/
productdetector taken from Norgaard's
1948 article) and their PS-1 pre-adjusted
phasing network in January of 1953,
and they came out with the
bandswitching, higher-power 20A kit
in December 1953 for $199.95, At last,
someone had brought to market multi-
band, feature-filled Sideband/AM/
PM/CW rigs at an affordable cost. It's
my recollection that these rigs sold like
hotcakes and that a lot of Central Elec-
tronic SSB signals started showing up
on the bands in '53 and '54. The ava-
lanche had started, and the days of AM

Raise Your Phone Power 8 Times with

SINGLE SIDEBAND

MULTIPHASE EXCITER MODEL 10A Swilchoble Single
Sideband with or without carrier. Double Sideband AM, Phase
Mad. Break-in CW. Oulput approx, 10 peak watts 160 to 20
meters, reduced on 15 & 10. VOICE OPERATED BREAK-IN.
With coils for one band., Wired & Tested $139.50. Kit

SIDEBAND SLICER MODEL A Receiver Adapter, Selectoble
Single Sideband reception of S5B, AM, PM, & CW, Reduces
heteradynes & interference ot | east 509, Eliminates fading
distortion, Forreceiver [F 450-500ke, Wired & Tested $69.50.

P5-1 PLUG-IN prealigned 90% phase shift network & socket

Central Electronics. Tuc.

Chicago 25, lllinois
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phone were numbered.

The SSB, Jr.'s simplified Phasing
Circuit dominated ham SSB prac-
tice in the early 50's, implemented
by several companies including
Eldico in its SSB-50 and SSB-100
series transmitters, by Central Elec-
tronics in their famous 10A, 10B,
20A, 100V and 200V line, by
Lakeshore in its Phasemaster rigs,
and by Johnson in its 1956 Pace-
maker. As late as 1959, the new
Hallicrafters HT-37 was a phasing
rig. The 1954 B&W 515B, 1959 Heath
5B-10,and 1962 Johnson Viking SSB
Adapter were all on-frequency
phasing generators that were de-
signed to adapt AM/CW rigs like
the B&W 5100, Johnson Viking and
Valiant and Heath DX-100 and
Apache to sideband. Early-on,
Edmunds, Weaver and Brown had
shown ham builders how to make
455 ke sideband filters out of sur-
plus FT-171 crystals. But in 1955
when Art Collins brought out the
KWS-1 with his new mechanical
filter at the heart of its sideband genera-
tor, the end of commercial Phasing SSB
was in sight. Sideband generators based
on the Collins filter, and later on high
frequency monolithic crystal filters, had
better carrier and unwanted sideband
suppression and required a lot less ad-
justment to keep in trim. But the Phasing
Method of SSB generation, first made
practical by Mike Villard and then re-
duced to elegant simplicity by Don
Norgaard in the S5B, Jr., had made ham
sideband cheap and practical and it had
virtually wiped out AM phone on the HF
bands. ER

Editor's Note: For a lot more good info
on the early development of 55B and its
coming to the ham bands, reread Jim
Muscgrove's series, "The First Fifty
Years of Sideband" in ER, Number 31,
32, and 33, November 1991 through
January 1992.



MULTIPHASE MODEL TOA =i
MULTI-BAND OPERATION. Ap.

pros, 10 watls peak aurgal 160 thes
B0 meters, Keduced output on 1510
meters. SWITCHARIE S5B, with or
without careinr, doulile  sideband
AM, PM, break dn CW, YOI
OPERATED BREAK-IN

omplifier. With master stal and
yested $159.50, Coimplete kit $112

SIDEBAND SLICER MODEL A

Improves AMNY recelver. Uppar or |ower
sidebond receplion of 558, AM,

CW ot the Nip of o switch, Cuts (3
couyed

AP-1 Plugain IF shagn

f o))" allows cetelinm 1o e
swiicheed Liack ra normol

sl ane fested, with tube $H.50
PS-1. Plugon prealigned %07 phate shilt natwork and  socket
availalile separately Tor vse with GE Signal Sticer and 558 Ir,

$7.95 postpaid

All elogtronic

CENTRAL ELECTRONICS Announces A NEW

MULTIPHASE EXCITER
MODEL 20A

% 20 Poak Walts Output — 558, AM, PM, and CW.
* Bandswitched — 160 thru 10 meters.

% Magic Eye carrier Null and Modulation Peak Indicat

Check These Additional Features

= NEW CARRIER LEVEL CONTROL—soparata knob inserfs any
amoun! of carrier withoul disturbing carrier supprossion
adjustments,

= NEW CALIBRATE CIRCUIT—simply talk yourself exactly on
froquancy as you sel VFO,

= NEW CALIBRATE LEVEL CONTROL—adjusts signal strongth
to suit band conditions.

= NEW FONE PATCH INPUT JACK

= PLUS All tha time-p: f of tha popular Modal 104,
Wired and Tosted. Amateur net.. ... oo, $249.50
Rock mounting, gray orblack. .. .............. add 7.50

@T-1 ANTI-TRIP UNIT

anly |oud
sk dn clreuit

o 10A Lacitet

Witad tnd teshatd, with fube, .., . 0

SINGLE SIDEBAND
Virtually Eliminotes Harmonic TVI
Write for Lilerature

Central Electronics. Tunc.

2125 W. Giddings Street Chicago 25, lllinois

The Central Electronics ad from QST, December 1953, announcing the New

Model 20A Exciter.

Sic transit gloria mundi ’

1-The following information comes from
"A History of Engineering and Science in
the Bell System, National Service in War
and Peace (1925 - 1975), edited by M. D.
Fagen and published by Bell Telephone
Laboratories, 1978. Alas, the Bell System
is no more, and Bell Laboratories, now
minus its Telephone middle name, is a
faint shadow of its former self.

2 - Robert Moore, W6DEI, published a
three part series describing his S5B
transmitter starting in the September/
October, 1933 issue of R/9. Does any-
one have access to these articles? I'd
sure like to know more about what these
early rigs were like.

3-The same Villard who analyzed Tay-
lor Supermodulation for QST in De-
cember 1950 as reported in ER, January
1998.
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4 - "Single-Sideband Operating Tests,”

O.G. Villard, Jr, W6QYT, Trustee WYX,

Department of Electrical Engineering,
Stanford University, California, QST,
Jan. 1948, pp. 13 & ff.

5 - R. B. Dome, "Wideband Phase-Shift
Networks," Electronics, December, 1946.

6 - "A Single Sideband Transmitter for
Amateur Operation,” Arthur H. Nichols,
WOTOQK, QST, Jan. 1948, pp. 17 & ff.

7 - Before we called it "SSB," single

sideband was often called "S55C," after

J. R. Carson's 1915 term, Single Side-
band Suppressed Carrier.
8 - For an SASE, a green stamp and a
little pleading, you could probably get
our esteemed ER Editor to send you a
good copy of the December 1950 GE
Ham News.
9 - Shakespeare’s Julius Caesar (“So
passes the glory of the world.”)




Viking Il Modifications—Revisiting a Legend
Part 3

by Thomas Bonomo, KeAD
81 Lakewood Circle

San Mateo, CA 94402
bonomo#cpici.com

Paris 1 and 2 ol this article coverad
audio modifications for the Viking 11
that will give you near broadcast qual-
ity audio. The last part of this article
series on the Viking 1 will offer some-
thing for CW operatorns

It is unfortunate that a stock Viking 11
has such crummy sounding audio, and
such a dirty, chicky CW signal. 1 think
for these reasons, it never quite carned
the respect that it could have. Back in
1951 when this ng was designed,
Johnson clearly didn’t feel that it was
necossary o pay attention o some of
the details that we today consider im-
portant. Instead, TVI suppression was
the problem of the day.

But, as you saw in Parts Land 2 of this
article, the good news s that the Viking
s few audio shorteammps are casily
remedied without tearing apart the en-
tire rig. Dis straightforward, basie des
siggn and heavy duty components just
make it an outstanding candidate for
restoration and modibication. Viking ls
have even been used in radio stations as
vither their main or backup broadcast
transmitter. Radio station HEXK in
Honduras wsed o Viking [T as its pri-
mary transmitier, which was purchased
for this purpose from ER's Barry
Wiseman, N6CSW [ER #61, 5/94, “Vi-
king 11 Broadcast Transmitter™]. Few
amateur transmitters were heavy-duty
enough to survive the ngors of daly
COS service for very long. The Viking [T
15 probably one of a very few

If you've ever coped someone whao
was sending CW using a stock Vikang
If, you probably know that it did not

have a reputation for good soumdimg
CW Take a look at the “before™ phaoto-
graph in Figure 6, which shows the
wavelorm of a single CW “dit,” and vou
will immediately understand why
There are a number of problems with
this wavelorm
1. Sharp rise and fall times, which resull
in key chicks
* Contact bounce which results indirty
keving (notice the gap near the begin-
mingl
3.6l cvele hum supenimposed on wave-
form
4. Wavelorm ringing (nolice the over-
shool Hme-constant near the beginmimg).

Dhiverting lor just a moment, this part
of the project would bave been very
ditficult if 1 had not recently obtained a
Tektromx d68 Digital Storage Cscillo-
scope al one of the Livermore, CA
swaprneets, Tsre made the jol ol see-
ing singlesshot wavelorms much casier,
not b menbion that it would have been
nearly impossible o pet good pictures
without digital storage. [ you plan to
dor this type of work, | highly recom
mend obtaining o storage scope. Thas
wavelorm was obtained using a sam-
pling port attached to a Bird wattmeter
and the pictures were taken with a stan-
dard 35 mm camera in a semi-darkened
TN

As you can see from the circuit m Figg
ure 7, the Viking 11 uses cathode keying,
with virtually no time constants o shape
the wavelorm or «liminate contact
bounce, Variows modifications have been
propuosssd over the years, which usually
emphoy grd-block keyving to belp alleva-
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Figure 6. "Before" and "after" waveforms for asingle CW dit. "Before photo taken
at 5ms/div. to clearly show contact bounce and sharp rise and fall times. "After"

photo taken at 10ms/div.
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Figure 7. Schematic of the stock oscillator and buffer sections.

ate these problems. While they may help
clean up some of the contact bounce,
none of them provide the slow rise and
fall times necessary to produce soft key-
ing withoutkey clicks. Freedom from key
clicks requires rise and fall times of about
4 - 5 milliseconds.

Another difficulty with most grid-
block keying schemes is that they re-
quire modification of the external VFO
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as well. I really don't like these kinds of
mods because someday, someone will
pluginanunmodified 122 VFO, it won't
work right, and then they’ll prm_‘ccd to
make it work by removing all the mods
you just added! Right back to square
one. So, one design objective was to
keep all mods “internal” to the Viking
Il itself. The modified Viking Il must
work with any stock 122 VFO.

continued next page



In order to provide adequate
waveshaping, itis necessary to develop
some form of differential keying cir-
cuit. Differential keying, sometimes
called “time sequence keying,” requires
that the oscillator continue to run for a
period of time after the key opens, so
that the keying waveform has time to
do its job shaping the trailing edge of
the waveform before the oscillator fi-
nally shuts down. The differential key-
ing principle is shown in Figure 8.

Before jumping to the final circuit,
though, 1 thought some readers might
find it instructive to first hear about what
did notwork and the arduous path it took
to get there. Now a better engineer than
me would certainly have been able to
design these circuits in much less time
that I did. In fact,  would be embarrassed
to reveal the large pile of failed circuit
sketches that I tried. Finding a good solu-
tion to this problem that was free of seri-
ous drawbacks was just a real bear.

My first attempt at implementing the
differential keying principle was by con-
verting the oscillator to grid-block key-
ing, and applying a shaped keying signal
to the grid of the following buffer stage.
However, as [ quickly learned, this was
easier said than done. Although it took
much more time than I had expected,
persistence finally produced an abso-
lutely beautiful keying waveform . . . .
until I changed bands from 80 to 40 meters.
On 40, the shaped waveform had sharp
riseand fall times again. Worse yet, when
[ switched back to 80, | couldn’t even
reliably repeat my earlier results without
changing some of the circuit’s values. |
quickly discovered that getting a good
waveform was dependent not only on
the band, but on the specific crystal cho-
sen, the setting of each of the oscillator
and buffer controls, the phase of the moon,
the time of day, and how much [ ate for
dinner. My circuits behaved as if under
the influence of some alien species out of
The X-Files. Only the challenge kept me
going.
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Figure 8. Differential keying principle.

After countless hours of tinkering, |
finally recognized one reason [ was hav-
ing so many problems: grid block key-
ing was failing because it takes a vari-
able amount of time for the oscillator to
start. Lazy crystals can take as long as
25 ms to get going, in which case the
keying waveform -which lasts only
about 5 ms - is long gone. The result is
those sharp rise times again. In addi-
tion, the amount of time each crystal
takes to start oscillating is also depen-
dent on the setting of the oscillator tank
control and the band harmonic to which
the oscillator is tuned.

Regardless of how the keying wave-
form was to beapplied, it was essential to
find a way to get the oscillator going,
quickly, independentof crystal and band
settings. After many, many failed experi-
ments, | finally abandoned grid-block
keying and began experimenting with
cathode keying. Late one evening, astroke
of pure luck led to a startling discovery.
The oscillator could be run continuously
atextremely low levels, if a small amount
of leakage current was allowed to flow in
the cathode circuit while the grid leak
was returned to the cathode instead of to
rround. Resistances as high as several
megohmsin the cathode circuit provided
just enough crystal activity to provide
reliable “instanton” operation when fully
keyed, without radiating enough signal
to be picked up in a nearby receiver dur-



" LS

2: K g
e -

With all these alligator leads, it's amazing it worked at all. At low frequencies,

this is the way I usually prototype new circuits.

ing key-up conditions. This was the break-
through I desperately needed to get this
frustrating project back on track - an “in-
stant on oscillator.” This little revelation
might have even had some useful appli-
cations had L discovered it about 40 years
earlier.

I then developed a cathode keying
circuit using a MOSFET to control the
resistance between the cathode and
ground. This made it easy to control the
amount of time the oscillator was
stretched. Since the new stretched os-
cillator always started up reliably in
about2 ms, regardless of band and front
panel control settings, | thought this
project was nearing completion. |
thought all I needed to do was apply a
shaped keying waveform “"somewhere”
in order to finish the project. Well, that
“somewhere” turned out to be quite
elusive. Keep in mind that everything -
keying, oscillation, frequency multipli-
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cation, waveshaping and buffering - is
all taking place within only two tubes:
the oscillator and buffer. And worse
yet, everything interacts with every-
thing else. A modern rig uses lots of
additional stages so that each of these
functions can be isolated and thus per-
formed separately.

Well, Iexplored applying shaped key-
ing waveforms to the screen of the buffer
stage, but just couldn’t get good rise
and fall times. I explored applying a
waveform to the grid of the buffer stage,
but this only worked for a limited range
of front panel settings because of the
tremendous variation in output pro-
duced by the oscillator. Texplored shap-
ing in the screen of the oscillator stage,
the grid ol the oscillator stage, the screen
of the PA stage, the grid of the clamp
tube, ete. ete. ete. ete. | tried single point
control and I tried mixed approaches.
All failed in one respect or another.

continued next page



I just couldnt get a good consistent
waveform, which was independent of
the crystal selected, panel control set-
tings, the band, and one that would
work equally well with both crystals
and the 122 VFO. Every approach pre-
sented an unsolvable engineering prob-
lem withoul resorting o lots of circust
complexity. In the interest of simplic-
ity I resisted the urge to throw in a few
op-amps to get the required result, be-
cause | figured that much complexity
would scare ofl most owners from mak-
ing, the mods. Despite my lack of suc-
cess, | continued 1o forge abead in the
betief that there just must be an clegantly
simple solution just waiting to be dis-
covered

Fimally, | decided to try applying a
shaped +380 volt pulse {(during key
down)} to the entire buller stage - plate.
screen and all. After blowing up quite a
number of MOSFETs in the process, |
finally had a circunt that vielded a beau-
tiful leading edge, but shill stubbormly
refused o yield an acceptable trailing
edge. | was nearly at the point of just
bagging the project when | remembered
an varlier circuil which, when applied
to the ascillator, produced a great trail-
g wavelorm but nob a good leading,
wavelorm, Hmmmm , . . . . this is ex-
actly the reverse of the present situa-
tion. That finally lead o the solution:
produce the leading edge separately
trom the tranhing edge. Shaping the lead-
ing edge in the buffer stage and the
trailing edpe in the oscilllator stage pro-
duced a great looking CW waveform -
one that was completely independent
of the crystal selected, the band, and the
settings of the front panel controls, 1t
also workesd well with the unmodified
122 VO, How could it have taken me
so0 long to figure this out?

The circuit presented in Figune 9 rep-
resents the final circuit. Somehow, 1
wish it dsdn 't look so deceptively simple
{after all, a circuit with just gobs of stufi
m it would look so much mone bl

EL ]

liant). But of course this gives you little
excuse for not implementing it in your
Viking 11! Here's o brief description of
how it works: the oscillator keying cir-
cuit is responsible for stretching the
oscillator time and shaping the trailing
edge of the CW wavetorm. The buffer
circuil 15 responsible for shaping the
leading edge of the wavetform. 1 is an
mverter stage, which inverts the <75
volt signal at the key to a +380 volt
signal on the collector of Q1. At key
down, diode [V bevomes forward bi-
ased, quisckly turming on 02 -3 (wired
as a Darlington pair), thus starting the
oscillator. At key up, D1 becomes re-
verse biased and the turm-off time of Q2

(15 [and hence the decay rale of the
vscillator) is controlled primanly by the
time constant! of Cl and the current
requined by the base of Q2. Cl therefore
provides control over the slope of the
trailing wavelorm, The leakage current
in the oscillator which provides the re-
quired mimmum crystal activity for “in-
stant on” opseration s provided by Rlin
the cathode of Ve,

Praring key down, the 4 330 valt posi-
tive-going signal at the collector of Q1
s apphied to the gate of Q4 through the
waveshaping network composed of B2
and 2008 s configured as a source
follower, so the voltage ab the source of
4 will fallow the shaped waveform
produced by R2and C2 During key up,
the plate and sceeen of the bulfer stage
are therefore held at ) volts, while duor-
ing keydown the source of D4 rises to
+320 volts, allowing the buffer stage to
dovits pormal job, C2 therelore provides
controd over the slope of the leading
edge ol the voltage being fed to the
butfer stage. Cathode keying of the VRO
s provided via D2 and il receives the
same “stretched © waveform seen by the
cathode of the oscillator. The VO, how -
ever requires additional stretching
whach is provided by D2 and C3. Dur-
g, key down, 132 conducts turning on
the VFO quickly When the key s
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Figure 9. Waveform keyshaping schematic.

opened, D2 becomes reverse biased and
the additional time constant is provided
by C3. The benefit of this approach is
that the VFO itself requires no modifi-
cation. Any vintage VFO with cathode
keying may be used, although you may
need to change the value of C3. Whew,
aren’t you glad this saga is nearly fin-
ished!

There are a few other minor changes
that should be made for peak perfor-
mance. The problem with the 60-cycle
hum and the large single-cycle ring at
the beginning of the waveform can be
traced to the time constant of the high
voltage power supply and inadequate
HV regulation. The high voltage sup-
ply is a single stage choke-input filter,
which allows reasonably high currents
to be drawn withoutexceeding the peak
current rating of the rectifier tubes. It
employs a 10 H choke and an 8 uf ca-
pacitor, which results in about 1.3%
ripple. Short-term regulation is indeed
very poor.

Significant additional capacitance is
required to improve short-term regula-
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tion (for time constants of less than 50
ms or 5o at approx. 450 ma peak final
plate current). | experimentally deter-
mined that an additional 50 uf is ad-
equate to improve short-term regula-
tion to the point that the output wave-
form will be smooth, with little notice-
able overshoot. There will still, how-
ever, be some slope to the waveform as
the power supply slowly drops to its
steady-state value under load. Regula-
tion of the HV supply would solve the
long-term problem, but since there
would be no audible benefit, L opted for
the simpler solution. | used two readily
available 100 uf @450V capacitors in
series (for an effective 50 uf) with 100K
ohm 2 W resistors in parallel across
each of them as bleeders and to equal-
ize the voltage drop. With the addi-
tional capacitors in place, power sup-
ply ripple falls to less than 0.17%.
When adding this much additional
capacitance to the power supply, it is
quite important to add a current inrush
limiter (CL) as shown in Figure 9. This
will limit the very large inrush currents

continued next page



that would occur were a limiter not
present. Use Keystone Thermometrics
CL-140, available trom Digi-Key at 500-
344-4539(Digi-Key part # KCOL-ND)
The resistance of the inrush limiter
drops from 50 ochms when cold to 2.17
ohems at 500 ma, for a loss of only about
1 volt. This extremely small degrada-
tion in regulation is well worth the pro-
tection it will provide to the input choke
and regulator tubes, Don't even think
aboul not using one with capacitors ol
this size. The small on resistance will
also help increase the operating current
angle of the rectifier tubes, reducng
peak rectifier current

There are a few important imple-
mentation details: 1) Don’t forget to
return the grid leak resistor from the
oscillator grid (pin 1, V) to the cath-
ode, instead of to ground. 2) Don’t
overlook the fact that the grid bias
supply was re-configured in Part 1 of
this article, and that the grid bias for
the bulfer stage, V5, is now derived
directly, 3) Carefully follow the wir
ing from the negative side of the os
cillator meter shunt, SH1 - the physi-
cal wiring scheme lor the negative
side of this shunt isn‘t readily obvi-
ous and it must be returned to ground,
not to the switch as shown on the
schematic. | found this wire located
on the Phone/CW swilch in my unit
4) Don't overlook the fact that VIB's
grid bias resistor R29 is no longer
connected to the divider tap on R13
Instead it is returned to the + 340 voll
junction of the 100K bleeder resistors.
5) Don't substitute transistors. | have
specified heavy-duty NTE devices
which are nearly bulletproot and which
are widely available (Allied - S00-433-
5700). Substituting devices will likely
lead to poor results (1 couldn’t even get
a monolithic Darlington transistor to
work properly in this circuit). D2 i< not
critical as long as it has the necessary
peak reverse voltage (PIV) rating of at
least 450 valts,

Rl

CW Mod Results

Sa, how do the changes look? The
“after™ photograph in Figure & which
again shows a single "dit’, but this time
with all the modifications in place.
You'll notice that the top of the wave-
form has some slope, which reflects the
fact that the unregulated HV power
supply slowly drops to its steady state
value under load, but again, this has no
audible etfect.

How does it sound? Before and after
listening tests reveal that the modified
Viking Il sounds fabulous. It keys
cleanty and is free of the annoying clicks
that were prevalent before. When you
are operating right next to someome on
the band, they will appreciate the fact
that you aren’t creating key clicks up
and down the band a significant dis-
tance from your operating frequency.
Your CW will be easier to copy. too. As
before, the Viking Hremaimns chirp-free.
Here 15 what we've accomplished:

I The CW wavelorm rse and [all times
are approximately 5 ms, for click-free
operation.

2 Contact bounce has been eliminated.
3. 6i-cycle hum has been eliminated.

4. Overshoot nnging has been elimi-
nated

5. There is no “backwave”™ associated
with vintage keved systems.

6. Use any Johnson 122 VIO without
the need to modify it

7. There is no change in func-up proce-
dure

8. The circuit’s operation 15 completely
transparent o the user: all front panel
controls behave exactly the same

9 Use a standard key OR any modern
electronic kever, configured for posi-
tive input keying

1. Sate voltage of only 75 volts ap-
pears at key

11. Cheap, “no holes™ mod that is easy
to install

Inadequate PA Grid Drive

Il your Viking H doesn’t have ad-
equate PA grid drive on some of the



The finished CW key shaping board and cooling fan is shown installed in the

author's Viking I1.

high bands, especially on 15 meters,
then replace the two parallel capacitors
which together comprise C25 (50 pf to-
tal) with a single 36 pf NP'O (tempera-
ture stable) 1000 V ceramic or dipped
mica capacitor. The slightly smaller ca-
pacitance will really help increase drive
on 15 meters. Without this mod, |
couldn’t get enough grid drive to reach
full output on 15 m.
122 VFO Mods

There is an undersized resistor in the
122 VFO, which should be replaced with
a higher wattage unit. R51 dissipates
nearly 3 watts, and yet only a 3-watt
resistor was specified (the Valiant and
Viking 500 exhibit this problem as well).
If your VEQ has been used much, this
resistor will probably show some heat
damage and will have drifted consider-
ably from its original design value. Re-
place R51 with a 5 or 7 watt unit

If you want to generate less heat in
your VFO to reduce its drift, the OA2
shunt regulator could be replaced with

a series pass regulator similar in con-
figuration to that shown in Figure 4
(Part 2 of this article) for the modulator
tube screens. Merely using a zener di-
ode in place of the OA2 will not reduce
generation of heat or improve regula-
tion. You'll need to use a series pass
regulator to reduce heat generation.
Since | usually operate AM, | wasn't
that concerned about VFO drift and
chose to forgo replacing the OA2 regu-
lator

Incidentally, the schematic for the 122
VEQ does not show the correct connec-
tions for R51 - it shows one end tied to
L51 and R52 (wouldnt that have been
an interesting regulator configuration!).
Instead, this end should be shown tied
to B+ (the other end is connected to the
anode of the OA2 regulator).
Cooling

Cooling isn’t absolutely necessary,
but it will really help prolong the life of
the equipment and reduce downtime.
I'm surprised that it isn"t more widely

continued next page



known that tube life is directly depen-
dent on bulb temperature and just a few
degrees can sigmificantly prolong tube
life [ER & 66, 10/94 “Electron Tube Sur-
vival Primer”]. Fortunately, there is a
viery easy place to add a small, quiet
cooling fan on the bottom-side of the
chassis without doing much work. As
you can see from the photograph, a
small AC fan 1s mounted just under the
crystal deck, and it is exactly the right
size 50 that one end rests on L3, while
the other is attached with small straps
to the bottom of the chassis. There are
plenty of openings for the air to How
from the bottom to the top side of the
chassis, and Johnson recessed the PA
tubes, so cooling air will flow around
them as well | covered the inside of the
bottom plate with a thin layer of stiff
pressboard, except around the fan, to
help force air from the bottom to the top
side of the chassis, For vasy mounting,
the fan should measure 3.25" X 1,25 X
15" 1 used NMB model 31151%5-127-
B10, available from Newark Electronics
{no 800 number, but local branches in
most major cities). Any 120 VAC fan
with these dimensions should work fine.
The fan can be wired to the adjacent
terminal strip, which feeds switched
AC to the transformers,
That’s All Folks

When you are finished making these
mods, I'd encourage you to affis a small
label to the chassis mdicabing what mods
you've made, perhaps simply referenc-
ing this ER article. This way, some fu-
ture user will know what's going on
when they open itup and see that modi-
fications have been made. 1f they are
troubleshooting and don’t understand
what the mods are for, they might re-
store it back to its onginal poorly per-
forming condition! Undocumented
maosds are a real pain in the rear to deal
with.

Your modified Viking 1 should Bive
youranear broadeast quality phone sig-
nal and a very clean CW signal as well.
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A restored and modified Viking I is a
lot of fun to operate, and should give
vou years and years of reliable, stable
performance. Well, that's all for now, |
hope you've lound a Viking 1T and be-
pun restoration and moditication, [ hope
the next really outstanding signal hear
on the band will be yours! ER

August AMI Updaie from page 3
Class C license which is basically the
same as boday's General class hicense

Some questions o consider ane: What
does the FUC mean when it says it wants
o simplity the amateor licensing pro-
o (Last month my daughter took two
license elements from an efficient VE or-
gamzation. She passed amd received ber
license from the FOC in bess than a week).
Why has the ARRL interpreted this in
terimes of license system “structure” rather
than "process™ ARRL efforts in recent
vesars o reduce or eliminate the CW lest-
ity tequirement has been rejected by the
membership. Could this new proposal
by the Latest move by the League to ne-
duce the license regquirements in onder to
find nesw members?

Ihe AREL s looking for comments
on this proposal. They would like vou
towrile your local ARRL Division Di-
rector, There is litthe likelihood of this
exact proposal being accepted as writ-
ten, but the FOC will be very interested
in the response of the amateur popula-
tion toat. Indications are that the League
direvtors have vanious levels of support
for this propuosal. Your ARRL Director
needs by know where you stand,

Plisase send a copy of vour comments
to this proposal to the FCC and to vour
Regional AMI Director. 1§ vou don't
have your AMI Regional Director's ad-
dress, mail your comment copy to AMI
Headguarters and Ul forward it ER

To Join AMI send 82 to:
AMI
Box 1500
Merrimack, NH #3054




Looking Back (rom page 2
really pave a hoot in hell what these
guys thought but they finally got around
to me. He asked, "Who here is Lew
McCoy?” | indicated that T was and 1
expected the worse—but this character
went on great lengths about my writing
and stated that Q5T needed more of
that. The example he used was the ar-
ticle on the junk box power supply! To
put this in the correct light, 1 should
add that it took me aboul one hour of
writing to knock out that article. Maybe
he thought it was deathless prose but |
sure in hell did nol! Whatever you read-
ers do—don’t get me wrong—those
were his opinions. | considered De Maw
avery, very fine writer. 1 will admit we
had differences but at the end, we were
what 1 consider very good fnends

By the way, several of you have sent
me information on Ross Hull—detailed
tnformation. | am staying here m Phoe-
nix and all my material on Ross 1s back
in Silver City. | promise | will do a
follow up article on Ross—he was re-
ally an outstanding scientist and | am
sure our readers will be interested. Also,
I plan to describe some of the more
popular rigs | built so please stand by,
Wilcr
VT-AC Powered Harlley from page 13
wild idea to step on it when hot. The
plate current meter began as a (-1 mA
and was shunted with a length of #26
wire wound on a wood dowel sufficient
to obtain X200 multiplicr or 200mA full
scale. With 7S0VIX By and the cou-
pling adjusted for 100 mils, it was pos-
sible o obtain about 30 watts into 50
ohms according to my custom walnut
case Bird Thruline with the tap set 5
turns from the gnd end. Best keving
tone and stability seems to be with cou-
pling reduced to 15-20 watts out and 80
mils DC of plate current

Operation of the Hartley has been
much fun when the band = quiet with
good T-8.9 reports from all over. Sev-
eral DX contacts were made into Eu-

rope on the low end of 80 on the incred-
ible night of Dec. 28, 1997, More than
one operator (those being around long,
enough to know what a Hartley is) have
asked it 1am really using such a trans-
mitter. | only have to wave my hand
over the top of the set to demonstrate
hand capacitance modulation. One lo-
cal old timer | showed it to asked me
howw [ modulated ik | would have tosay
now, “only manually”. Also | have no-
ticed that the older the key (bug), the
better it plays!

1 hope this will inspire others to join
in the fun with the rest of the self-
excited oscillator gang. | look forward
to meeting more of you on-the-amr. ER

VFID Heports from page 11
In the afternoon | worked a couple

more stations on 20. About 50 clock we
started packing up. VFI #2 was over.

Shirley and Cap and | had a great
time. Between us Cap and | worked
about 50 stations. The disappointing
thing was that none of them were VED
stations,

Part of the enjoyment of any outdoor
activity is good lood and Shirley cer-
tainly provided us with that. Saturday
night for dinner we had the following
on the menu: barbecued steaks, boiled
red potatoes, wild asparagus (picked
from along our irrigation ditch in the
spring and frozen), a bottle of good rivid
wine and for desert a pecan pie. The
next day for brunch we had pancakes,
egges, bacon and fresh strawberries. How
about that!!

I think that we will continue o pro-
mote VFD with the hope that it will
grow in popularity. It may take a few
more years before we get the level of
participation that we would like to see.

We've received a lot of input regard-
ing how we might change the rules to
make VFID better and more interesting
and we'll be making some changes for
mexl year. NeCSW



Product Review:
HAManuals Series 1 - DRAKE
by Thomas ]. Bonomo, KeAD

HAManuals, the brainchild of Bill
Turini, KAJGAY, is an exciting new
product for owners of R.L. Drake Com-
pany equipment. Bill has compiled a
nearly complete set of operator and ser-
vioe manuals and related information
about Drake amateur equipment from
the 1-A to the R, which is available on
a two CD set. HAManuals is compat-
ible with any computer using Adobe
Acrobat Reader (available for free off
the Internet). Tube-type gear is conve-
niently grouped together on one CID,
while solid stabte equipment is grouped
together on the other.

The schematics have bevn scanned at
high resoluton, so yvou'll be able to print
very high quality manuals. | printed
out several and had them ~tape bound™
at my local copy shop and they look
much better than any photocopy manual
I'veordered. Many covers can be printed
in color, Acrobat allows you 1o zomm in
tor readd thie tine print or look closely to
st where o wire poes in one of the
figures. The detail you can see when
gooming in is just incredible, The in-
dexes of the “main prece” manuals are
hyper-linked so you can jump directly
to the section of the manual or the fig-
ure you want bo se.

The CDs contain information about
the most popular mods that were of-
fered by DX Engineerning, Sartorn.
Sherwoond, and Fox Tango. Drakemaond
Version 6 and 6A is included, as 15 a
master list of equipment and a compre-
hensive bibliography of articles. The
CIx contain very few article reprints,
so most must be ordered from ER, O5T,
O, ete. Reprnt ordering information
is included,

Future releases will include some of
Drake's marketing materials and pro-
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mutional pieces, and some of the more
obscure manuals that are missing from
the first release. I vou order now Ball
promises you will bee able to receve
future updates at near his cost. When
vou consider that you'll spend at least
SA-525 1o pet a decent copy of just one
manual, the price of the 2 CI) set at
S79.95 (plus 84 shipping) seems like a
real bargain. | counted 104 manuals on
thae two C 1 set, which is only abouat 8¢
per manual. Now that's a real bargam!
The Drake series can be ordered from
HAManuals at 29926 SE 408th 5t
Enumeliow, WA 990227761 ()] B25-
1165,

OK, Bill, now you need to got busy
producing a set of HAManuals tor EF
Johnson, Collins, National, Heathkit,
Swan, and let's see, even WERL, EICO,
Hallicrafters, ..

AM Special Event Station from page 15
be an excellent way to “group” our spe-
cialized kind of equipment, and to fos-
ter a nice sense of mvolvement winch
otherwise might be difficull when sites
are scallered insuch a large venue,
Operating Evenl

As it stands, organizational details
anticipate setting up on Saturday, Sept.
12th, with the station to be on the air by
alternoon. Saturday evening, expect an
on-air Q50 party with those gathered
at the scene. There is camping under
the trees a few dozen yards from the
station (this is the AM Corral ). The
station will remain on the air through
Sunday, with fimal QS0s some bime
around 1-2pm depending on condw

There is some mterest in applying for
a special call sign associated with this
evenl. Most recently, we've been usang
the Foundation's club call, WII'RL. ER

Acomplete index of the entire 94+ years

ol ER is available for viewing or down-

lovaching at the following website:
hitpiwww. gsl.net/n%on



CLASSIFIEDS

payment for the extra words.

rates.

ER
14643 Road €
“ortez, CO 8§1321-9575

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

¥

words.

Non-subscnbers: $3 minimum for each ad (up to 20 words). Each
additional word s 25 Please call or write for display

VINTAGE EQUIPMENT ONLY

Phone/FAX (9700 564-9185
c-mail: er & fronlier.net

DEADLINE for the SEPTEMBER lssue: SE'TEMBER 1

FOR SALE: Repar and sestoration on all vin
tage equipment; 45 years epencnoe Harney
Wooders, WSKS0, B B Mamnsticld Avie, Dyn-
ver, U0 BOZAT (008 705004

FOR SALE: "AM FOREVER" quality Haynes T-
ahiirks, griy, Blue, grovn & red, Soees M, L XL -$15
phpd. Rick, KAMLY A0, TRE W 17th Si Muebalia,
CO RPN (719) 540-2454

FOR SALE: B WA O Mamt. Manual TR
SHDD5H- G, IRS pges - S8 inac L, Do Prioreity bl
Aben, POB 4118, Jersey Cliv, NJ 07304
avicloresitanl com

FOR SALE: Hadio bowoks, magazimes. catabings
sk (oogries, rad s, hifi, parts. Send 2 stamgp
LSASE. Daved Croowell, KATEDF, 30 Briarwoosd
Ral., MNowthScituate, BIOZHST - J5I05 a0 25 bbostn ong

FOR SALE: Nice Military T5 123 LIHF frequency
mwter, w/AL sply. &% Civi Patrol rove. Frsd
11..1m-f ML, A1) sl 1T |Itrrn g B |

FOR hﬁllf[“.ﬁlll Mumw o manals for
Armwon, Labayette, Al /Knig e, Bamonal RO,
Malbcraiters, WHL. Hammarhod NG, O8
e, (lanado, FI 12Sad0RE (1T 15155
LY L R ]

FOR SALE: Capacor, dul at 10KV - 520, Heath
DC prerr sply. HP- 18- S45 Frank S Law, WRSET,
1 Wikdacne Ko,  horbeston, WV 25004 (W) WT
M5

4

FOR SALE: Collipe S-Line alimvinam knaob
lays: small {esciter/ I'A oving) $1; L1 - 52
wprtnamer  plain fmain taeiegg) - 53, Cluarkie, KACH,
13192 Piovacke Lanw, Lowsbwrg, VA M T, (5
HI2-5hH40

FOR SALE: Hallicralters, BME, Conset, oflers
Adsosirie milifary festesuipient, VHE S BFamps,
e LASE, Do Jetfrey, O 1A, Monrmovia,
AT

FOR SALE: Tubwes, Penta Labs, BELA- $200; 5728
H55, SN K170, 08 ale avanl [ these ame S
made), NO%S BTIA- $35. Many other LIS NOES
VISA/MO. Dee, WAPNT, VA (5H) 2491161,
sosumedn iRl et

HOR ‘..—\I I- hwsaths L3 vl 'M'\ Fleaarh Pabch-HER-
15 - S5 BEW TR switch - $50; Ul 20, mund

Sk Viking sle? - L WE Swepping Seloctor
Savibch BRAT - 850 W E TA ampliier - BUY nest
b L amaly. ART-00 - S0 Hallicralters HT-57
S0, Hlallicraiters SK 150 - S50, Jobweaon Viking
T - SUSHE forr mmeoey aralen, Bl K21 GO N, (56)
T ""u_ RPN omly, oagealisin ‘ﬂ-l'l .

I-{'II 'tﬁ.ll' 1 et banldng, All hinads of parts
whaodeale [ g ket! Bring broscb or van KBOWY 852
Somree Dy Saling, KS 67K (7K B2V8055

FOR SALE: Hoath TX-1 Apache vimte, very good
coreds - S50 Hobwrt Beara, NIPES, 2 Larvand S8
Pamtuschot, KIS (400 725 Iadi3



WANTED: O5T, C0), Kadio Craft & Radio Mews
magazines, Ws, 40s, 506 Advise price + shpg, Ben
Fernandes, KPADN, 1674 Atlas S, Summat Hills,
'R 0w,

WANTEL: Colling - Amateur catalogs, .'uh.'-l.
literature, manuals, promotional ilerms & Signals
Richard Coyne, PO 2000- 200, Mission Viejo, UA
S

WANTED: Howard radios of any type Andy
Howard, WAIKCY, 15 Swert Ray L, Carrollion,
CoA W0 B weadhioysuea et

WANTED: E. F. Juhnson Co. HAMALOGs,
urariasl phetos. and nformaton 1925370 Brsoe
Hering, 4110 State Highway 11, Waseca, MN
SelM). (M) B35-5619. Bhermgiiefiohnson.com
WANTED: Homebrew smtrs and rovrs or parts,
working or not. George, NTTNG, (401) 724-55 16

WANTED: Top dollar paid for Winchester Radios
il Winihesster related thems, Donaled Daggeit, 122
Hall B, Grahameville, NY 12740, (914) 955-7244,
wdvatwebily com

WANTED: German W W2 thilitary radio/
AV L‘hndmwﬂ-all;m Cashow
swap. Rap (Mierstad  (FRRO). Hosterkokwey 10
DK REIFL Barkerosd, Denmark,
ot st e ? b

WANTELD: Spevs, cistuits, or other inso on aliNe
gated bram tube  Duvid Kingo, WDSAF, 19
Brooksude v, Portola Vallew, CA 94028

Wﬁ_ =

WANTED: Ovwners of the John Leary, WI9WHM,
re-engineered Hammariund SP600 reer, sevking
ik and sersal number of reve. Bl Mills, KCIAA,
(12} 4522957, wonillsdipmi oo g, us,

WANTED: Calaxy V acoessorbes (F-3, DAC. 1S5,
SC-1, BY-1, ete); cabinet for o001 Tom Homenga,
EKANGY, GA, 7oy 426-H6H2,
I'I.'III.WBIHI’UH

WANTED: Manual with wohematic (copy ok for
BleW Moudel 81 automatic antenna swisch. Also,
o oo K ferrbe woomsnd cosd imsade. Tosm Mackoe
WILA, 14 Washenyton S, Lamesbown, K (0815
) I T, wilavesaed coem

WANTED: Heath HWIZ manual FOR SALE:
Heath MM1 multimeter - $15; EF. fohmson
Antennabdate - $15. Duve Roscoe, WI1DWZE, 49
Cexdar 51, East Bricgewater MA 023033 (508) 178
i1, w ldweitqune com

42

WANTED: WW 1] German, fapanese, Itatian,
French equipment, lubes, manuals and parts. Bob
Corabam, 2105 NW Wth, Ofdabomra City, 0K 73112
(40 sﬁ-'ﬂ?ﬁ

WANTELD: Vindage AM “FT'"“"' lu- ptsaoral
e, st bevollen o gpuudity or mint. Preterd ofime,
will cormader others. Bub Tapper, KIYIK, 5 Polo
Club D, Dener, C0) D09 1009 (30) 7402772
FAX 7776491

WANTED: Collins 3M0A-1 & for 310A-Y, any
womde; 300 MR -{any h MC-1, 3241 FORSALE:
SC-100 famp hwwds S grills, Buteh, KRS, MAN,
(517} 282-2141

WANTED: Heathaar, unassembled kits, catabogs
and manuals, Bl Robdbins, 53% Chickadee Dy,

Koakammazaon, W1 40N, (616) T75- 7978, il bl wiorwst -

Tank st

WANTED: TMC CIFT-750 sty Top dollar price
raned o urmwt an it cless oonddy. Alan Cray, WIBY,
1361 Svlvan Rd., Perkaser, PA 18944, 215) 7I5-
(Pl spravevosormeet com

WANTED: Books by Thomas Adams published
by Howwaesd W S in the Basac Electronie Seerwe,
circa P91, Dan Langston, KUSEA (591 2) 4555066,
ll-n'umnﬂ.tr. ucomm, e

WANTED: Historical info on J:'\'vhlplm-nt ol
TIATY, 12ALU7T and 12AX7. Which ol these was
first, when, production inle, ete. Tech inlo mot
rusecled. Kot Miskay, VRS Wagner Wioods Cr, Ann
Arbor, MEAATIT {248) 6410044 (w), Fantd1- 1718,
Khmitis comm

WANTELD: Varometers. Steve Canoes, mm.mz
T M Morvis, M. SUSL 1) 100255
WANTED: Mavships 4200 1 “Dwectory of
Communcatun Fogupornt™ emeph W Finoer
KU, N4 Butheond Dy Ladayie, LA 77500
b Smpdeeaprintiml com

WANTED: Hammariund: SPC-H) and Nowse
Imerumazer (loe FIOQISIA) Ed, NSBEW, [K17) 222
5355 daws or L] ?Hl-‘l"-h vvs, Fort Wllrlh_TX

WANTED: KWS-| Llrwe knobs (2} and Clegy
Interceptorsphr, Dick Bean, KIHC, MA {7H114061
ILH KlHLﬂ-’“‘f l”M

WANTEID: \Atlmml Velvet Vernier dial and
weirewromsd 30 b post, cirea 1934 Bob, A2 (#807)
Hlt-dheandd, CTN S iy coim

WANTED: &0 " g to gownd II\H" wrmndy,
(please state which) Emad mfio to Kuss at
[ L e Py

WANTED: RADRO Handbook Farst Edimon. Drake
2-AC calibrator. Lynn Sholz, NRAJ A28 Hopewell
D, Powell, OH 43065, (514) 5855428

WANTEL: H-Inl-l-iht!nlpnﬂhlr Heuth Sulidstate
Chailliscope and Simpson 260 VOM with white
reset button, Pete, WOEWO, MM, (612) %2479




FOR SALE: Cenuine new surplus. Unused R-
N0 calrimets MUY -ST9A S LIRE w /shock supports
and mis hardwarne puackagy - $05, topand bottom
cower sets - 575 Mo MeCullowgh, TX, (214) 324-
458, Fax - L4044

FORSALE: Hallicrafter s manuals, copees starfing
at 55, sormwe Jobresn, WRL, others. SASE for st
EM Diverrsifiesd, W9 Walnat 52 Ene, A 16507

FOR SALE: WACOSSNWY telephome filters. Just
pluggin. 1751395, 27425, 3/54. Money back: Cevil
Fatmer, 4500 Timbercrest L, Waca, TX Tai05.
I'E!E}FMW'.II, w e LI Com

FORTRADE: T s RCA BN for vmwe Taylor
HIRA_ also booking for Taylor B08, 81T, 5754 John
H Walker, Jr. 16112 W 125th 51, Olathe, KS
w6 (91 1) THZ 6455, jhowalkeritallisdsignal com

FOR SALE Vintagy: radisowers, retine the vars.
new solid state SolfStant avalable SASE Hwk
Paradioer, KFMX LY, 515 Wosd Foret Ot NE
Slaraetts, CA Wiee V509

FOR SALE Racal TAP LKW liwar amip {negusres.
por unit) 15 0o 25 Mz - $6il1; Kacal 1KW HF
Sevve tuned Binwor 2y bvpe TASIC - Sl
Racal HF. smitrs, TALYT - S5000; TAKS - S0
TTATTHC - S0, ol o oo 19 orch s albenets, Bige &
by but very well rusde, sabitary HF sotomats:
anderwra fumer U251, rolley snadusctor & vaooom
capacor operation, tunes 1.5 o 30 MHr for use
w/whip oo ey wite anberma, wnased oo
S50 colles tion oo U155, fe LK. v snagarines -
S100. Mgt By, ALY, 4790 Dy Bd, Conyers,
mﬂll 1mll-llﬁm1ﬁl.mﬁ1hm

H'.ll SALE: B Whlon, KWM- 1 S0 VILF, case
o ST, oothier stald, SASE for bt Tom Walker,
WG, 19 Wissdsde Ave. Westpaort, CT (n850.
(203) 4544778

FOR SALE: ARRL Hamalbwowsks: 1935, [979% - $15
1972, 1973, S0k 1997 - $H; T9H1, T9R3 - $6; W2 LIS
Ham callbk - 47, HPHS16N sigen as is - $50;
Miasuresment BI0A wggen - S0 Heath IM-2a00
500 MMz counier - $75; HIPS245]. counter - $55;
HIFMOAA LVM - $285, Boomton 91H REVM - %69,
muchy more, LstSAasE KEAYE, 200 Edgebriok
Dr., Pikeville, NC 37863, (9149) M2-6000 o
Kirkeellisdtjinnicom .

FORSALE K.I"Illllhu"w hm‘tl FA50 Viking 1,
goond vl - & 175, all « uhpﬂ Walter Trelie, N4,
A0 Lagguna Lowys, Flermando, FL 442 (152637
1755

FOR SALE: Collins 176052 noise: blanker - 5175 RE
WIPCT mecber & ooupler - SUEL KWM-1 & 516F1 &
manual - call. W2AL ), NY, (914) 691-7957.

FOR SALE: Maval roves RAL, REA, REB KBC,
KAL, RBM, sommwe chavched, poe splvs availatvbe.
Proce vares w / hubs: type & conads - -475 8750 Cardl
[ |T|lmw In?'# ;l'liwﬂlhﬂﬂ-hlu‘ll

FOR SALE 'klh' B4A_ wue, WAL i]"l.'l,im
CSBVN, e - ST Halls valters HT WL mear mung
~ ST, onrng, ovasrmaal feor L, Carllmman vanabde psid
0w Sov 1 50 A, Sl L PSSO SN0 ANEHL: Bregusrrey
comaner - 350 1 Rawiad Bertrrun, AHTE, 1VHSW Hall
FE, Portland, OHE ST01 (500) 2205095

FOR SALE: Hallacratters T, kooks asce, wiorks
Iﬂr-'t'. ‘."'_"ﬂl\hﬁ hl\lhww*ll* WA,
6 2674011

FOR SALE: Join SPAM. the saciety for the
promaotion of AM. Liletime certificate $1, SASE
WAL, 200 Bakew [, Flowenoe, AL 35630

ANNOUNCEMENT: “ept 2327 - Hope, AK
“Sentumental fourney to Southwestem Provieg
vt~ wslusdes 3 Woarbwrd Airshow and 3 get
tongrthey dhoma & tefl bor mulitary racho collectors.
Tiider Imum I5T5W . Cleveland, Favetienille,
AR THrm (500 439119,
Mnﬂﬂ-nmdu

FOR SALE Britnh WW? Telegraph ey, Mol
MK - $25 + shpy o Rancourt, KTANK,
MUA, (417 5274

FOR SALE Divw Koy T/R swoitch 115 vashts AC or
15 wodts 100, very goosd conds - $10% Halliorafers
Shovrder Panoram S5 -44 work g, missang; rubber
gasket - 472 Mervyn Ellsworth, 209 N 25th S,
Bonsr, ITVATANLD. (20K) M5-65TH

FOR SALE: 75A4 w /spkr o 8 fillers e opnads -
S0 Paal, 130, (2020 2261128 wawrk, 363-5591 ()
FOR SALE: Caowrat AM 3 milr commumnicator -
SN0, 4k -2 Henry 4hw linear w/spare SCX1550
$15001 Dvake LAB 2 kw limear hittle wse on both
limears - Sasil WHATU, CA, fax [210) 2731995 or
whaliad coam

FOR SALE Colling WLT ovamers mew Cetron
HLEA S - 00 12 owners Rivytheon 41032 - 1% all
majar eredil cands aceeptod. Don, WAGIT, FI,
(A52) 4753300, P

FOR SALE: ‘l’awu I-T ll" & Fv- 'LHJDM remote
comntred, both ewc - 8550 U shp. Dave, KBIAL VA,
(5400 7520760

FOR SALE: Viking Challanger, manual - 575 shpd;
DI - $40 shpd. Do, KGHIT, O, (937) 155
o

ﬂ‘.}l SAI..E:{.IEIM skl udnn.]\-hkh'rlnh\m
P s ke youir o L Cardner, 458 Two Mile
Crevk B, Tonawambs, NY IS0, (7 16) 57304007

FOR SALE: Hammariund HOTI0 rovr, mansal,
clock - ST Jam, W!Hl!';'!.l.‘!l.l‘.'lnq:‘?-:*?

FOR SALE: TCS rovr - $125 boousdcast band
Commmand rovr - SHEE Radwe Hamdbook 16, 15th
kit - 525 va Gary, MM, (612 #9770

FOR SALE:  Jobw King S0, rot SI0A. complete.
abrmawt mint, 'L only - $13M Sam Hevener,
WEABRF, 781 Fverctt Kd, Rachieeld, (% 35250
I (N 500




ELECTRON TUBES FREE Cata-
log, over 2,000 types in stock.
Electron Tube Enterprises, Box
B3, Essex, VT 05451. (802) 879
1844, FAX (502) 879-7764

FOR SALE: T-Shirts w / Johsson Viking logo- $15,
shabe shee. Viking Balio Amateur Fadio Society,
POB Y, Waseca, MIN 5641,

FOR SALE: Used technical books - pashio,
electronicn, math, military, magasines, oic List: 1
IntampsUOK) Soltwave, 2 Depl FR, 1515 Sadabaw,
Owrtonville, MI £58627

FOR SALE: Strong steatite amferng msulators
Lrugths frowm teen o fiibern inches. SASE jor lisd
Jobwn Eter, W2ER, 16 Fairbine D . Exst Ouogue,
NY 112 (516) 6535350

diraeomg, make /moadel, guarantevd sttt
10 ppul. William P Tusrrwer, WADABL 1117 Pike
52, 5 Charkes, MO BTN, (314) 49.2210

FOR SALE: Frev info on many opics related 1o
vinbage armateur sl euipment & operations at
hp /  wowow mnsing oo ey Shambyns hitm
Everyome welcomee. Brian Carling, GIXLO/ AFIK

FOR SALE: New Ranger | Valiant 18 Mavigator
plaster diaks, V10 freg na's in g w/ ol hokes
like orig - SI750 ppd. Bruce Kryder, 4000
Laurawsnnd In, Frankbn, TN 7067 i615) 794
o2

FOR SALE: Collorn, mwathall Lapwd pan - 8595 4
$ 75k, Coonge Pugsbhey, WS, 1362 Via Banchu
Priy. Esconadicha, A 9302

FOR SALE: Ulearing up shack, lee SASE for list
Yo mube ofbers for individual teres. WHBC 210,
B Lehusa St Kabuilus, HT %6578

FOR SALE: SX-100, € - first $160 + shpg, Paul,
WH2ZEW, 40 W Sail D, Lst, NJ USOST_(609) 20
1w

FOR SALE: Acrisounid RS Ul fivear outpul
shonr, Bk 11 {aWn, 6 BCS) oA, B, Lsolm VO - ask i
ET5 LS ‘1[\!_ Jored Edesbrann, WILMCK, PO W,
Calnn Johin, MU 2818 (W10 ) 86006502

FOR SALE: Johnson Viking 01, 122 VR - £
Heath HW- 101, ps - $H00. O 110 - S80; Harres KF

40 VHF P mobule sovr - ofier. Al fenkas,
WAIRWH, S Daley Ct B 1162, Nantucket, MA
02554 (S08) 12571

FOR SALE: Hallwralfers 576 gousd shewt wave
vy, double comversmon - 151, Nationad BNOWD,
wowking, looks moe - $20. Jobn Strachan, NEbL,
7495 Gunter R, Pevmacola, FL 32526 (5500 44-
fhRl

L

FOR SALE: Magasow=, manuals, surplis boosks,

sammve sarplus o, & other pats. Call your mosds

Vi Ecmancson, WAMYF, KT 1 Box 2989, Lo, F1,

1NI0. (a0 ) 9715580

FOR SALE Collirs 516F-2 bars moed, juarts /insde
SIL ppd/US Cory NJAQS, 100 E Mth/ T75

Plarss, TX TRE4-624% hinecv@oogaie Ol nec com

NEW RELEASE: Flyer 19 For details senad 2-
stamp LSASE wr (Hde Tyme Radio Cammpany,
2H5 Lyitonsyille Rel. Suite 317, Sdver Speing, MD
M

FOR SALE: Sell/ Buy /Wanted / Trade. Vintage
equip ab the “KACK Ham Gallary." bitped /
paradox2010com fham/ a Free service

FOR SALE: Dvake Twins; MN-4 tuner: TenTed
Century 21, Heath bever, other il tulss state
vt vk SASE Do EWllard, 5006 Red Ok D
Arvcarsibe, TX 791 10 (50w 1524776

FOR SALE: ANC S & BCZ7N wmirs Ken
Boslthustt, BT Swat TH, Desoten, K05 b0 18 (91)
SR 1 o ot bt et

FOR SALETRADE: Transmalting/ rov'y tubes,
mew & wsand - 55¢ LSASE Jor list | eollect okl &
urinque bubes of any type. WANTED: Toylor &
Hreinte Kanfman types & Lirge tulbws from the old
Firrw Tiwey 52T then 20007 for display, Juhn H
Walker Ir. 16112 W, 12510 St Olathe, K5 ale2.
PR TE2-6455 on ol walkerigalliedsignal com
FOR SALE: Al auction, no reserve, Sept. | 2tk
Lesimggton, NE: (2 BOAVOE, one in crate, (2 cal
ART-13; Navy CG-52206 smibe; command sets.
ANSRTAA TWT/SHT 44 smbr; (110 MHeine-
Fautman type 54, NIR, bundreds of Dubses, AT6E,
D40, DX Heath Tworr, Sover, moch old
military equipment. parts. hand beys, 199
Handbaok . mare. WADTEM, EI 1| Box 14],
Wilcos, NEASE? hitp / Shara sumplenet com /
tor wewkly updake

FOR SALE: Swan SHC, new fimalks, 1%/5F, SWE
mwter, e Al Band vertical - SA00; Swan SO0 AC
s - B0 Harvey Waells Bandmaster Deluse, FIR S
15 - S 100; Yaewu FTT00EE like new - 5575, Fsath S0
L2 (2] spare i ubies - 3550, pair - SN0 Swan
TNCK neew Finals + 2 mew finals - $475, Disake 20
F225; all b ene; Morroww MEBRS. MISHO0A mic,
ETSHS AC TS - $950 Mormow MESSDA - 475
M5 - 575, both 1 25 Fleath TXT - $125 MNational
N('H‘,ll"q‘.ulmmd-il';ﬂ.flhlhnm[um
TR0 5350 Al have manuals. Eugene, B0, (20%) 572
A5

FORSALE HIAZA HT33A. 5% 101, sobd hopgrther
only - $1050. U only KOGPX, ND. (V1) M7-S0S
after 5 "M

FOR SALETRADE: Swan 350. 5 pwr sply /sphr

$155, mrade for AN/SSRIE, AN/SSRIIA, AN/
FER-2T, K- 1400, ebe. Koonie, N2UDE CT, (00 371 -
B




* Military Radio
* Electron Tubes

1016 East Eureka Street
OB 1105, Lima, OH 45802

I! Radio-Electronic Surplus Since 1947!

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

VRO I/ R-F0A (ot Collins), govl recondibonesd - $45
IF Amp with good filters, but hess KT510, used - $100
HF7/RTS10 Ballast tubye, unused - $17.50
Audio amp for R-T30A, less 620 connector 8AF/3H0A, as is - $30

Shipping charges additional! Ask for our 1998-1 catalog!

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers

FOR SALE: Bepar! Radi repair, tubse or sobd
s, reasarmabde rates. Jim Rupse, ARTTDE, Western
Amateur Radwr Bepawr Co, (WARRL), wan
Whipphe, Grayland, WA SR57-00687 (Oll) 267
4

FOR SALE; Mo room bk bowaork. Mot sl 50
cunbc Bt ool losctors D ggear, military & ancient
broadeast eadios, Send SASE. Fenton Woasd
WEATE, 109 Shaoveelie D, Star Harber, Malakaotd,
T TREAH. (L) AHEAENEL or lentonitves et

FREE SAMPLE: Transidor Metwork Majrasine
fusecollis towrs of peggular & oovelty transistor radios
K rebabed e At les & s Subeanbers gel o
frowe S0-weord s monthly, Subscoiption: $17 (Li5)
§28 (Canasdion), 336 {Foreign), POB AT, Live Uak
EL A2064-0dH3. Visit our Web Site at
hitpovww suwanneevalley ot/ - rmonsan )/

FORSALE Lok i the KTFFSuper st for vintage
raad parts very obd ool forms, 4 2507 4B abes

chimnevs /som biets, meters, i luding EF
ampmeters, powrockan spacsachers, pe wiwLavn kmite
sandches, et ) Dt has doubbed® Huoge st ol
amrateur parts (e eguipmentl, comal for the
KTFF Sugwer List, < k7T wnress b comos, now casier

o apen Dherck, KTFE
FOR SALF Sdalitary

communicilions  ilvEs AL PARSL Com
muerpdvy k. Fua o boeabe frds. murpsbn s s om
Mk Murpdoy's Ssrplus, 300 N dwean Ave El
Cagon, U A SN i) 444 il ¥

aial commeroual

45

FOR SALE Collins 51 series ddromn owerlay - $10
ea, specily which. Ron Hankins, KKAPK, 555
il Waswsids Wil |, Caenewa, L 32732 (407
9] 50

FOR SALE: Collins repair: FOU Licensed
Peschbeban, we repranr The Caolling Coray Line it
irwe, W27 20 et e othaer sl ool Merde,
WIS, L, [352) 56 1idTh

FOR SALE: 2 90A Repro namaeplates - 549 shyud.
MSOEE, 111 Dresting, Latayette, LA T
tramitetsied bt [ FIH) S 0D

FOR SALE: Knight TR-108 2-meter AM sove w/
wrig e, W - 375 plus shpg from Chicago. John,
WESONY DA 2090, preroe llimoispeymet.com

FOR SALE: Colling KWS-1-the AM King - $1000.
Higgniry beearm THTEX triluanad - $8NE T2X podow, X0
splt - S ML RS PSR e 0N sammes b 249 - S4000 AL
s m preat shape, Dove, TN, (615) TR2-TEE ()

-,Imflt.rm-qn W o

FOR SALE:Nat | HRO-00K w /4 coils - $275 Heath
SBAND sphr - 355 shpd i oonll ™. Dooag, CRU5H)
167 -o480

FOR SALE: Codlores KW 15N 129, ese ol
S0 Cavwyye Flaragan, WIKREM, NY, (518)
MWL T wo % N REST . peonge Tl oo
FOR SALFE: Hoed®) ARE-AL (e 20er, RS
1O 51 /8 SASE for it o MLarvn, 25T Cafiney
Ed Kihmond VA 29237 (R 2751752
LTI UL



TONY'S LIST AT LAST!

Tony Snider has finally
compiled his complete list of
vintage/military gear.

The listcan be accessed atthe
webpage below, Just click on
the button that says "online
classified"”. It has "Marine",
"Communications"and "Test
Equipment” sections. It will
be updated every 2 weeks
with new items and people
| can sign up for a e-mail
update right on the page.

http://www.meob.com

WANTED: Kleinsehmidt teleprintor mashels: 311,
20, (AN FGC -0, AN SGGC-Te, AN -39 )
Tom Kheirechmidl, 506 5 Maphe St Prspeat
His . IL WX 1321 (847) 558108

WANTED: (8 tisbwe smpe= Je u-r-lu Wu-t—m
Elevtrss, LITC, Acro, Perrhes, Thawdbaramn, feresn,
IBL, EV. Alws, WE spho's. Mk Somers, 2002 W
Frago. € h.a';n I eidS (3123 308 m 5

WANTEI \Iulqun survival comimmineg -ﬂui‘h
wnquips: radivs, Beacons, manuals, books, historical
irvton/ phodes. Diambel Calin, 384 Giovnwinsd Ave,
(T fl|r|.;|.;1'||'w, CA wieh (T10) YR-TI5Y
dhanielet ] ol com

WANTED: Any mnilitary erlerlabnment oo
[ Mlovrale revr ), inaniials, sccrsories, or dats plabes
Heenry Erpestronm, KDOKWH, POBSS, Santa Koea,
C ﬂ*ﬂul:! pl-.rlu,"lr‘]‘i-u- ST

WANTEIE Veitows anad tulw= by imoeaum l'lq.'l
and o amateur or commeroul b, eogn
anad doenestin porcborad, traded o donatares
wrkcome. Al cormepondenor amawenad. Kol MA
Ve Odde Trancamitting Tube Musewm, 1N 97,
Crmpent Uiy, CA 550 () 0070
WANTI:‘D-.\t‘“li‘lq».1lu-a~.t.rrmm.llalu11.u.lun
& commumusnacal i o for degrlay i ol b
misewm LT William L Hiveeard, 21901 Larbwwywew
Ln., Largo, Fl Y770, (M13) SE5-TTh6,
withiowardidygte et

WANTED: Hallicraiters Village/ Hamlbet radiis
TR/ TR-20 & Conset Civil Defense 6mradions/
secemsonies, manoaks alse. Damel Cahn, W44
Crvvenwonsd Ave, Los Angeles, CA 50066 Fs /sy
(milL] “?l‘ﬂlt\l-l!‘l‘h’i.-lllﬂ.ullum

WANTED: WwWw? Chi 4 radio plungies
omibs. Yes, Che 4 oot Cha e Stan, [ATDNC
twgtSd Vhimmb mibkmsoeh o [
WANTED: b truntmm sl for D Erggrwecriny,
LL -2 T4X gpeechproorsor b | vake T4 Mokt
Takarawa, JAIXS, m-tabazaifgal so-netorgp

WANTED: CE-100V or U1 200V Have NC- 1831
with malchemg sphe towand trade. Please state
conidx and price. Keith, KKSFE, 31 Clawdia 1.,
Covinglon, LA POGG51Y,  (S04)-592 4504
Li_fﬁl:l-lm s e e

WANTED: Gonset Commumicator L Finear w/
B s, manuals aml |~|u|.|'|.||l literature. Frod,
KOCOWW, 1SS 10058, West Alls, WISE214 (414)
27008, IreadrmkEeus pa coim

FOR SALE Xfmrs, UTC 531 power - S0, Trad
mondulation, M-TAL - $80, Trisd Power, B-51 - 525
Carketon T Kand, WIFZLSS Bl b Hall Bd . Fpasm
MWNHOHL () T

WANTED: Con Lmrm-ilul sets ART-1¥s Colline
racdios & all acorssores lop $ pand; mest radios
repaired reasonable. FOC loensed. WIDEL MA,
(7H1] SRS 1414 v, Dol it nat

A

WANTED: Cipy ll! MITL-T-27 A spwe, RE A, Catess,
Largesin Beast gear. B Robanson, 8685 Main 51,
Plantsville, T (d79  (Msil) 276-KThR1,
i himavssiesds. o oum

WANTED: RUA L 141, AVESA GE Ao, KBS0,
KRS Aavy coads, James Techerme, | PR haped
Rd . Chiton, VA 20124 trehermecrods comm

WANTED: Jobwran Vikong Moded 122 VI dos
Vi T1 Jay Lytar 455 Misdooe [ Yourk, A 17803
(T171 T4, wa ngsiipun.coim

“.&H‘l’l—:ﬂ-&hmln ;’m.-m.ll'lullhlw-lif ZEIA
antenna couples WONMIT, (SUlp 6 720rN,
-.\rduul.l'lliilll'l L J'I.'I

WANTELY: Broadoast gear, tulie o 'Hll“d shile,
comprossors, limiters, equalizers, microplwnes,
cinrrsibies, b preanmpes, recoeders, Mike States, Bos
S Fabrbanbos, AR ST {07 450 Lll"‘ph.‘!.l\
[ |||.-u-uh_n.k|'|lnl..|| |.|--'i uH.Il

WANTEIR ollires 3, spare THERA Tnwsar gl
scabe, Band [FL oonls any band, & Chisage SEAY
A1 h-rr_:_ WEELLY, CO) Ry 972108
WANTED: Perlowatead Calvimed lowr a4 L amrat §dab/
77 HE Spaulding. 1567 Lilac Way, Uplarad, CA
1 TEe- 1207

(R84 l-hh-rl Il.udm:. KOCSLHKE, 1320 Munlr
Larger T NE, Albudquacngque, WM AT (505) 291 -
(RF o robsert hardingéitabeg com



Headouariers. F e Pkt Al A =

L HMi=Fan i ® v BT PSR

Marketing & Engineering: 00 Agere Food » Poriol vallery, C.A B8
Pee AV 0409 = Fan 41% M = Tl i b A ARA

WANTED

James Millen Gear

www syl lana com

9201 Regulated Power Supply 90903 Cathode Ray Oscilloscope

“Doc” Holt, W9VVN, 8734 Cranberry Ct., NI
Bemidji, MN 56601, 218-586-2952
drholtepaulbunyan.nel

47



WANTEL: Anything related lo Tevrafl & Ameoo,
cheap stuff only; Tecrait pwrsply & marmals. Bud
Friez. NISFE. 104 2ud St Monigmery, PA 17752
WANTED: Collire B9 WK -, V0., 39001, KW
1, HFSD e HFSDES, 85151, Hallcraiters SX-115
Kachard, WALAKC, NE. Imjhl Al

HH.;ITED— Test equipment & tube .lu-d'lll
amphitiers. Mike Nowhn, WERALIKE, 2212 Burger
O, Hoston, YA 20091 envilai s et oomm

ﬁNTHJ:McK.w | h—nuﬁ radior Diteratune & mh‘i
Caerr Porvans, KAGMMNE, PO SR00, Phaladetphia,
l'.ﬂ. i‘ﬂlﬁ ET]‘HH‘IH {1IH?

WANTED: Collector /builder seeks. Tge & amall
wacim tubes & v bl collections, sockets,
ete. Willl pay good prices. Please call Mare, OR,
) Y2004
WANTED: Keys - heys - hews - keys - heys - beys
kv - ey - fom, KOWWLW, K2, (THS) el W
WANTED: EH Scoft Rads only @ very grasd
ool FASIL comtant in the Sstates, Kourt Relber,
CT, (300) 4576550,
WANTED: WIWV nvr FOR SALE Colles &
musovlancous parts, stals, manuals, Franank s
mgaines, list - $1 foe Ohggnero, VESEST, B A2
Site 7 55 1, Calgary, AN T2IM 4NG, Canada. (403)
20-04
WANTED: WW-2 Japanee milibary radio of any
kivwl, Takashi Dok, 1204, Minamidai, Seyaku,
Yokohama, 246 Japan. Fax i1 1-HTA5 R o
b honah b brpuar g
WANTED: Texchnical manual bor Lamphin Labs
musdel 1058 freguency maeter. Al Kaser, WHLEQL
TV Markower Bd, Cherry Hall, N OSIEG- 1551 (o)
425

WANTEL: Candy for Collme SME-1, 2 % 5501,
A5 1. ¥90C-1, 5150, 755 3ALC ﬁlﬂ.mhﬁm
equip. Leo, KJ6HL CA, ph/ix (310) 6706509,
radusbositearthlink net

Licensed al least 25 years ago 7
And bcensed now 7
Then you should belong i the
Quarter Century Wireless Associabion
For mformation waile
159 E. 16th Ave,, Depl ER
Eugene, DR 97401-4017

. : o~
hitp /fwww leleport m:wa_J

A4

WANTED: Military elevtronics, RDF, radar,
commmumicitiens, e, manoaks, literature, el
Wihat have you gol* William Van Lennep, PO8
211, Pepperell, MA 0H63. (S0} 411000

WANTED: W athsre fodwramn o Commamscatus
Electronics Inc mibe, catalogs, manuals or
equipment. Terry U Lauyghln, WBRCVE, P.O. Box
il Madison, WL ST00-0461, W8 2443105

WANTED: Hallicralters HT-1, HT-%, HIT-31, 5-T,
SX-11, 5817, 5X-25, Howard roves; Harvey smibrs.
Ken Seyvmour, KATUSM, 9115 5W 176th Ave.,
Heaverton, (IR 97007, (503 306-7400 24 lus,
luun e l,mmu'-t'.jlqu LU

WANTED: Manuals, manuals, manuals lor eadic-
related euquipment fo buy or swap. Catalog
availible Pete Markavage, WAZCWA, 27 Walling
e, Savreville, M| ORRTY. (908) 10H-Ho

WANTED: Mavy smirs MO, TCA, TCE, TON,
TOX, T, rovrs RAW, RAX, KB, BB Steve
Fanells, 37 Stemnercroslt Uy, Easton, IPA 1SS i610)
FSIEI navesRenber net

WANTED. Scqueres Sanders 55 1R, 55 1T, S5-IV,
S51S, sew my web page tubsa oblaboma ret/
—wadSyir. Hank, WIFSIFR. OFK, (500} H_ 4265

WANTED: Halhcrafters HT-9 parts - side fins,
osc/plate coils, sevial plate, ant, post. Carl H
Plowed, WA TEETY, ThSaddbesbrook D, Killinggwirth,
L Ok 19, (860 G- 0676, couedetsied

WANTED: Infurmation W2 TCS RadioSystemn
Diesign, Manulacturing & Operation for article.
Any help apposciated. Thanks. Greg Lacenwonsd,
WEBaESHL U S, Weavery ke, U A SMdFEE (7TI7)
SXLN 2T | iressange) greghl bl com
WANTED: Door knob caps. Sprague - Black
Beauty” caps, buy sell umeed tubes. Sewd SASE
four st Wo - Typetromics, POBESTS, AL Lauderdale,
AL 130887 (9540 “3—!"“. ix SRA0TT

WANTED: Tektromi me rruemmonablia A pﬂ‘mlnul
Tbeeratume o calaliogy from 1946 1980, James T
NEARW, PO HM, Hot Springs, AR 71902 (501)
VIS T84, Fx 621-H783, james trueiibm net

WANTED: K-W2 revr in god shape w /mister
intact. Bruce Beckeney, 5472 Timber Way e,
Presquishe, MI 4777

WﬂN‘I‘EIJ*N.tIhmlN("i -5 WL, ml-ﬂmllur & 0
mir stals; Heath ME-1 Comanche revr, James
Shank, WIHNS, 21 Terrace Lo, Elizabethiown,
PA 17022 (717) %7-3149

WANTED: PR cabanet & q:lhr M'l‘m
hpuh_“-lhhumtm- el KETKK,
6712 Lake T, Corand Forbe, ND 38200, (701} 772-
Lail

WANTED: For rare Boulevard Flectronics rovr
instruction book, schematic, ote. Can you help?
fom, KTETH, s 50055, Parks, AL Sa018 (51615
a7




mame i, wie way have i

PURCHASE RADIO SUPPLY
Electric Radio enthusiasts, Tived of antiseptic electronics stores” The answer 1o this sad
condition is a heavy dose of Purchase Radio Supply.
Looking for transmitting and receiving tubes, components, hardwiire, and pubbications™ You

Purchase Radio Supply TEL {Y13) 663-R6%
327 East Hoover Avenur FAX (313) 6h8-K502
Ann Arbor, Michigan 48104 e-mail: purchrad « aol.com
-:.'.I." FOR SALE: Collirs Repasr. | spevaalize m S-line

frem VINTAGE RADIO KIT for 98
Iniredacing ihe (FSTR N F Tramuwemer R

CW, AN POSE, PULL R, SOR RS WAT I as Ty
Tl TRECEUL 8 o b Sl TS O Thrs il

Wil » handful o cry ks & 8 b adloll of nelalpaa
e wam el lewl ther wim plors ool sobdd laimer dalnee ot
your fimpes dapi. For maone smion & sprc whors om the
CFTH wonsd leet morw ¢upamibed 98 o sabog. Enlanes
B0 Mm@ ¥ ] sl sddirvied civelope with 31 Jos
oy & maml t

VINTAGE RAINO KIT
427 N, Main St * Sharon, MA 02067
Wb site 8 mnsine com/bry vintage him

NOTICE: Watch Radio Finder webs sate http//
wewew macdiuilimdencom for oew listings of old keys
and bugs, inclading a 1920 Vibeoples, an old
McElroy and plenty maoee. U 6 Ts, G0 and
Fadion muaggazines now are part of the web catalog
plus many old Handbogks and other radio

p:lllu aliiss,

mﬂ. ﬁﬁ[l‘ i |1F|l|-t Bl b hrlll E |'r|.lh-'lht & bor
oo, abms kil padios 192221950 manoals: test
eqquip. ham gear. Contact e orprices, availatlity
Duane Mallew, KBPOZK, 6813 152nd S50 Cr, NW,
Gigg Harbr, WA SR, (M6 ) 8514505

H}ISALE';W;t.uu-l K-Tw/UW Ilhu'r.m.mlui
jerviee revords - ST shpg neg Blika Weller
WAZRRY, MY, (914) 424 51%0 after & pm ES1

FOR SALE: First i Do Basdsy # 11 other earis
ones - 5200« $2 50 ahp RI Eastwock, N2AWC, 224
Chestruat St , Hoshadonforkd, MN] (S0, (n®9) 42
MFT

FOR SALE: Meters Wesdon, Ssmpson. Trplet,
RCA, othwrs, eve comads. SASE for Tt Ball Raley
WTENR 80 W Wth Ave  Fugerne, (I 9T05- 205

FOR SALE: BN 720 - $125, F}O 710 - 125
lohrman meolibe wmtr - $125 WANTEL: I'E-73
dyramostor v K burdson, WARPL, POR-ES
Gallipodis Ferry, WV 25515

19

expuiprmeent Heasrable & work guasrantond Sheve,
NeH, Bos 1136, Goleta, CA 931 o, (RO5) 967- T lek

mt! ]n'“LFﬂ].uli‘-\MiwiLhilll'Wﬂ
Hiuarmfreub o oo g e ripin s, spanneng over
M wvre. hittp /S www sade com S hampedia £

harmpesdia him

FOR SALE: Covamuic soxked 2 A1 w/ wime 6V
15V OV - S wib sply 12V 275V - SN o,
Wil AS U A, (V18] T3] -E001

FOR SALE: Matonal RUK rovr, mo ident plabe,
works w/ mmamual and other obormatun - $100
phs shpg, Dennis, KEOCM, K5, (913 THIE?
wlvf i et

FOR SALE: Zenith 6l AM portable- 5 30, Ak
42-% 400 Carter, VA, CEliott 1 488300 onm

Fﬂ“ "i..lll- Harvey-Wells THS S0 - $95; 1 IT‘H““
"2 - 395 Heath 1972 catalings (23, manuals AM
2, B - 85, Larorpe, WAIBDG, 2910 Virggima St
MNE, Albodquengue, B ETTHO (S50298 TM?
FOR SALE: My cosllostion of fransmitting tubss,
large Eimacs, RCA HIKD series, otc, SASE brings
comprlite Tist AAZCH, romarikElumno com

HAMFEST: 420 Annual York Hambest - CHdest
Contimuously Fleld Flamiest in Penna,, September
M, 199, Exat 6F off L83, York, 'A. T 697, (71

Fﬂlt "hu.l- 'HH} abapher fisr I'-NW "-Illfll'i F100 +
shipg, WANTED: Uivakoe 2 Acor 21 Bl Somithermman,
ST Hwy 67, East Baend, NG “"ﬂl!‘r l“hln‘H-Htﬂ'F

FOR SALE: Hafleratters 100 & SX- 140 - S100;
Udolse VY - 850 RT-710 60 PN military sove w/
ANME 65 e sply, sphr, mu & sk -ug ks evqunp
all e bean, oommiplete w Deamaaks. Dhrk, WEION FA,
""I S0 2NN oo ades tovruurkiasd o

I'l'llt‘iﬁl E= BME 4150A - $195; Knagght T-150A esac
145 Allssd A 2506, ke mnew - $195, Hallboralters
HT-8 e - 175 Heath HA M KW Kompoct &
e ool bor geraake L1775 Frow et Hschand Prester,
130 Baayer Wal W Ml N O 450 (9773) 725245
FOR SALE Coalawy parts 11, ¥, 84, sunuakb rane
VOX boacd WANTED: ART-1Y sply. Parryi,
WASAAD Boa 105 Lalisangs, TR TR (309)
e T
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radios' Keep luned fon new releases

World's First CD-ROM For The R-390A Receiver
Anncuncing the first CD-ROM Techmical Reference for the
R AYOA Commumcations Receivaer
LIS Novy techmcal manuals on this line recever and more!
Includes lstoncal, techmical imformeation and vendir sources
as well. Now shapping!  Only $ 49 4 shupping and surcharpe
for charge ordess. Tune an for detuls on the K- V0A web
page al hitp:fwww.electrosys.comfr3Wa fitm This is the Girst in o senes of
Boat- Anchor C1 ROM pubhications designed for specific manuiacturer 's
Call or Email for CD-ROM Catalog!

Includes LIS Ay,

ELECTRONIC SCHEMATIC & MANUAL SERVICE
Need schematics, books, manuals, catalogs about communication and antigure
radios? We've got thousands on hand in digital form for Email delivery. Drop
i to visel af fitip.www clectrosys. comirea him - Books, history, schematies and
more on our CD-ROM publications all wow available brought 1o you by the
makers of 88 years of Q5T on CD-ROM for the ARRL

(214)358- 5195

Radio Era Archives - 2013 Empwe Contral - Dallas, Texas 75235
Fax (2140357 4693
Preserving the Radio Era for all me - - Digitally !

Emeul: tsmtwelectmosys com

FORSALE:Classic grar - SASE for list, WANTED:
Virtage mgs. The Badio Finder, Joel Thurtell, 11503
Priscillay, Flymoath, MI AR Tel /Fax §313) 454-
1850

FOR SALE: Hundreds of books: ARRL, Had,; Lab;
RUA, Hecowver Dhsign, stamp SASE for )
Charles Beetl, B9H0 (00 Ranch B, Colorado
Sprimgg, OO SINOK, (7 19) 4958060

FORSALE: Japanese Kadiol l.|Il1h11|hll'.1lnml'.;|q_||]1
- Technbcal Manual (Enemy) T™M E 112274, 12/
194 Cover-lo-oover reprint, proflessonally done,
great graphics, profusely ilustrated - $24, ppd
USPS, insured UPS §5 additonal, Maibhtary
Marketmg, Inc, Bos 740, Noroross, (A HX091-
07l () T2e-00s

FOR SALE: Clege 62 THL Tadi AM 106, master
wrmty - §S0 Je R, WAL (6 D) BH2 50000 peorbribinasry mvet

A G.Tonnenboum

Electronec Service Dala

POl B WA Aeribas MR, 1 S0N?
P 1% S0 SRS bom 715 Sal a7

O LRE CALM TN whear e corry - 25

VINIAGE PrRIS &
SETICE DATA
19205 PRESENT

T PN AR
1 % AR WL OO

WANTED: Triplett Modulation Monitor
TofhdA; Chicago splatter choke SR-500
Chicagn modulation transtormer CMS-3;
UTC bias transformer 551 Triad splattes
chukes C-20%, Mike Ruggglern, WRINVE, Rd
A, Box 858, Savlorsbueg, ' THISE (610)
=320, wlive ripetd nidt

FORSALE: P orrngg 1068 e prluggs for L ollins
Sl S EWM-2ASHE B0 shp'd in USA - S8 ea
Climt Mmoo b, KWL 0503 Anhiliedad OO0 San Joee,
CA 951204512

FOR SALE: Toatanchor paints, Heathkit Tech
lowsrnnal Subscriptions, phane Gilters - call or wrte
for trewe catabg. RAK [Designs, N2 Midvale,
Sbarshall, WISV (SN V724287

FOR SALE: ot aivy swaltmma=ter los resd 17510
Pevtect for AMSSI - $19 999 ppd o Comnprlete Bl
HI-RES, 8212 Wossdvew, Clarkslon, M1 45348
[ LA ) B L R e

FOR SALE: RIT bhow KWA-2? andd S-Lime. Mo
sl Al S KYWAE- Y £50 95 tr<end /47 95 i
kst SASE jowr dbelanks amad osrder ando loden Wekds
WIFTC, B 747, Amdwerst, NH 0300

H¥R ;S'll.! Tulbw list, e & wssd, wide '\:I.Th.'!:
audsy, ham Bevently espanded SASE 52¢. Bl
Mol e, WOV, WA 2 artbertd r Wischnta

KSaTZI2-1212




W7FG Vintage Manuals

E-Mul wilperw g com
Husme Page: hitpeifuww w g com

402731 W 2155 Drive = -
Bartlesville, OK 74006 “
(800)-507-6146  (918) 333-3754
*cowmh bindery with protective covers * New catadog late fan. SASE wif stamps
* 7 deres i week
24 howr turn arcund on erders, with 15 class mailing I

“erpwr WHN) el v e aliwol” “wwvid Ml ansadier im atiw ™

Cooilimn, Divile, ol Hallin mafter H.l-.n.;r‘un..! Meathdr fdrwes Mot Sawn el el

The Collins Video Library
featuring Dennis Brothers, WAOCUBR assisted by Floyd Soo, WSRO

Thee Callins KWA -2 YVieben 4 o 3859 95

Ther Ullins 785 Y250 Vides 1 5 bwmare  §7495

Thee Cilllims, W00 Vidbew | bumar - L0000

The Collines W51 Viden | b - 509005

The Collins. Amstens Radio Fguipment Vides Spotier « Guide | bour 30 mmancs - 304 95
The Cosllios KWS- | Vides  ” besrs - 509 495

The Colbins TSA-4 Vides 4 lomars - 359 95

R-VO0A Videw 7 lomiis - 50000 95

All videos are now available in PAL version!
Prrchise thioe of mere viadeos amd et 1O ol the et poce!
Akt 3450z h fow the Dirst v videos for shapping & handling sithin the U 5 A _sdditional videos see shagped

lree
Prombusced iy Floyd Sown, WHRO jon-KFEAT)

ER Bookstore, 14643 County Road G, Cortez, CO 81321

FORSALECST s Any s 10080 kate - S, ppd; FOR SALE: Ten Tec BX 10 rowr - S 130 March 1999
Bakelite pancls f& straightened lengths ot Jagntriiesas -0 milliamprester, FC - S0 Gary,
B2 M1 tinmend wire - SASE for indo Parker, WATEY E, M2 Cadady U, Falls Church, VA 2342

. W . A v Bz
WIXG, 65 Cover Il Lyeow, CHORVY FOR SALE SBLUN rove, SBIA2 mic, SBLOE pwr

FOR SALE: Knight Sur Hoameer -4-: H.-!“h m!h T sy Collimes EROST antenna funes, KWSSI paper
SWC - §35 ea + ahpy. Henry Muohe, WINCX, 105 wotk: ART-13 DT kvl sweitch - keys, keyers,
W. Wyomung, Allentown, I'A IR conde reader, Fllenco Elevtrome radio kets. Bill
FORSALE: TMU PRKES - 150 ) I 180 - S350 Caomlaln, 1450 Miami T, NE, Cedar Rapicls, A
Drake PS4 - 5775 M o) 2005 - 125, 4B - $150; ST (19 PR e
HO- 1 10- $100 5 1 10- 7%, 5X 90 - 575, BC- 221 w FOR SALE Huallicrafters HT-37, very poud., wuorks
PS - $25 B 220 OHP green cabanet (woesd) - 525 well e ek oot oeig - ST Davisd L. Muse, 510
BAEW TSSH sbapher - SHEY Lalavethe HES 62 Minturn Ave, Hamilet, NC 255, (410) S82-SHo

VFO - S HETY - S0 SR 10§15 Maswads amd FE
spdor availabrle for il Al epuripement e conds HMSAL L““*“-"“""“ Trowsi = rarlatend, “]“'H

B, KBSIIC, WYV, (0] $42 4475 SASE Faud Washa 8406 Three Pomnis Blvad Mownad,

R - M SR sl ] msnaoom
FOR SALETRADE BC- M50 AU - $300 Dvador — e
REE - $77%: Hheath S W01 - £330 HRO-SIT w ./ 5P FOR SALEMTRADE: BC-704 set i rh, haeavy

IS Sam Timberlake, KFATN0, UM 161 WANTELY Tubs aoslir ammpe, owalpael Brammmees,
Daders il Al A5 (MG RIS-TMIS UTE - b, oBS e #9000 tubw=. Robwrt, (R15) 206
srprderetlbormun tin el I, KR TReSMNLE 0

51



The LINIMIM: “"Radio Truck

MERCEDES UNIMOG RADIO TRUCKS
THE ULTIMATE MOBILE

NATO Armies between 1958 and 1970 Incredible off-road performance! Better

was manubactured by Meroedes Bene fowr the ‘
|

than a Humves at a Trachon of the pr ! \}t;*r:nun,ﬂq-l; w12 recar cab, Y-<eal

operating, positions, 24V

will accomodate 'IIHE!IIF!I' stations for held dav, VHF contes
services, hamlests, military raddios, etc. Camper versions also available Shep,

L aunillary generator and several an

Tina mounts

%, Cmergency |

AATMH, Prescott, AZ, (520) TI7-2877, www.umog.com

WANTED: WW-2 Japanwse militiey radio of any
kimd Takashi Exe, 1214, Minamala, Sevaku
Yokobao, 246 Lagan. Fax 011845300 -Hi69 o
ki -doabok kil or gp

WANTED: Keyer paddles of all kinds, « ap,
WX, CO), (93705 247 A0SR carprallen@® poptaes o

WAN-'I'I-I?- Mattonal  HRCWS000 & L1
Hammaclumd SPSEIX2IA; lihisan ANSFET
S5, Kic, Ot AR LPCHE M 1, Masau NI, Balamas

WANTEL: Millen #0711 VRO schematic &
imstructions, Dhsn, W7KLUK 17 N Seward
Portlarwd, OF ST207 (5000 2892104

WANTED: Mod sfmes add 120W auadon, OV or
olher: mawd whor SW-TEW BU A SSESSH0 101
perioct, musd s 255 KW, audio driver shmms
whemars fowe LV 7 sewewm 1™ TS0 Dby som ot 8 XWSRINNE

bpe multn sectwes B0 vanable caps for I net

amutput, 2 prcter s by KW amg Jodin Frovman
INESFAL IO 1777, Paweherat, N0 28570

Aioern hulbw & Heath

WANTELE: Sswhet fon ¥
BCL brudpe. Wall Tublaren, OB 254 Koora

UM, Lapaan kg 00
WANTED: blaflsorabiors S\ | Wigsnhes oo wasthomng
aral, | revsd thee plass dial R & SXII5 lohin

Coker, WITN, VT, (NI S

WAMTEL: SA-57 eul S mater bor M owr Hall
Bowers, NTMUHL, WA (257) N¥.s5)

Wi
r

WAMNTEL: { fig mvanual lor B0 Chock Miltlon
KFALYE, 505 Sampson L, Frankfort, KY 4i¥d0]

vernn vl con

WANTED: OO0 Magasine June 1'W5S Please
responcd by mail, state price & comds. Tom Berry
EAANE, Tl 7 W b, £ bicaggo, FL iddon,

WAMNTEL: Hallicrabters S5 28, 'L only within
fonr burs i o Ao Ao, M Than Caalow ki
WPEA Easton B, Dexber, M 48130, (774) 430 1154

WAMNTED: FRCUA o TR N FRO0A5, FRO D,
dead HE fubst reves, sentes. Pocter completee John
KF70M, NV, (707) 7278171

WANTED: Dyvake LA spdor {1 AS)H& Ketwosd K594
sphr (559). Pay reasonable prioe. San, K5YY, AR
(b Tk T

WANTED: Dynaco anps, preanyrs, hinces &
Heath HUVA A sotivee anlasrrs. Wl KBRS WA

TR T T
WANTED: Tomeoo 74 A o Supremme AF- 100 st
WIWT des
PO el W O Roare] Peaa by SAF D00l (MIT9E

S L F-ii L i L st L]

vrtiters  Kodbwrt erboem

WANTED: ¢ E-)/AE siads im the =Bl ty faruii)
halow yu b rarge fow ARC ] paaben. Rodbwert Mt 111
Bancrestt D | Fow ba=er, BNY D8606 i 7 i) faia V-4 157

Flraw srmemiser bs . suni (b sords o8

wwm i wver U0 mmrads srsed 0 oomts Peeoes b oeafrs wmed



CONVERT YOUR WATTMETER T READ
TRUE PEP FOR LESS THAN 3¢ The FINC-1
will comwert your Average Risacling wattmeter b
Peak Power! Even woorhs o the B 457
$199 postpaid in the LSA and Canada
HE-RES COMMUNICATHING, 1N
202 Waomndvhew, Ularkuon. MI 3503
(XA V] nlebd) o s Justnet

Mil-Spec Communications

R-390, R-190A, R-388 & other
military receivers
Sales - Service - Manuals - Parls
Box 613, Englewood, FL 34195-0633
S41-474-6818, Fax - M1-474-7874
“Since 1985"

WANTED
Collimy promotional literature, catalogs
and manualy for the period 19531993
Jim Stiizinger, WASCENX, 21808 Via frana,
Valencia, CA 91155, (805) 259280 1. FAX
(K05) 259- 1% 10

ELECTRON TUBES: All types - trans-
mithng, meceiving, obsobete, mihitary—
Large inventory lllil!‘ Electronics
Corp.., 10914 NE Mith 51, B-s,
Vancouver, WA 9B6RD. (B0) Hb-tht7,
(30ll) a-BESh FAX () Be-54T0

Radio Repair & Restoration
Hollow Stale/Salid State

Specializing in the SBE[33, 34

Chuck Banta, N6eFX 9095931881

DR. RADIO
*Repair & Hestorstion of Vintage Egquipment
* Reasonable Rates & All Waork Guarantesd
Stewe Trimble, KSDJH
Pox T, Weston, TX THR097-00T3
Call Tall Free: 1-BR8-73-K5DH

WANTED: Hallicealters 5-2, 5-33, 5-35;
HT-2, -3, K&, -12 {old series); AT p/s for
HT-45; BC-66Y or parts; complete BC-
729, Chuck Dachis, WDSEOQG, "The
Hallicrafters Collector”, 4500 Russell
Dr., Austin, TX PHTA5. (512) 443-5027

WANTELD: Condenser, carbon amd other early
Broschcant e roprhones: cashior traade. Jamaes Stecle,
Box 6211, Kingsband, CA SIS [(912) 729-2242

WANTED: € ampresos amplifiers &
audio gear mics, preamps el ube or solidstate
Mark Fn—u A, (RIS 244199

il prn-

HhNTE" Tuls typr shortwave converters,
preferably pre-war. Dovied L Maea, S0 Mntuen
Ave_ Hambet, NC 27845

-“TI NTELE Webern bl tre wmenad revnibos vmment
epuipmenis - s, s, ks, sphoes, homms. Barry
ke [\mwun SF.CASIS 41 '»qtt-«-w:

WANTED: To buy o trade malitary -\.-unﬂﬂ.-uu-"
e e e e e B v s e et oo Pelatesd cear
Tl - o Toery Seder, VA N 727N

53

FOR SALE
SRT-16 Transmitter

HUGE SHIF ANCHOR! TOO BIG 1o
be called a boat anchor! The SRT-14
wversion of this was writlen up in the
April, 97 issue of ELECTRIC RADIO.
UNIT in good condilion and with
original Tech Manual. With antenna
tuner also, $12000r will trade for Collins
equipment, Local pick up anly!! Very
heavy and large!! 2 large racks tolal
weight over 1H0 Ibs, 3 phase AC
required for parl of syslem, Will fax
pheture il someane is very interested.

Howard Rock
4711 Croatan Hwy, Suite 68
Nags Head, NC 27959
H00-654-9251
Fax - 252-441-7322
hrock@interpath.com
www.menb.com

WANTED: WW I apanese smibrs & roves (parts,
phag-in cosds) for restoraton & FR aniclkes. Ken
Lk, KEWE, 63140 Beitta St Ste O 108, Bend, OF
AT (S N D ekl oo

WAMNTED: Collis S-line, KWNEZA, WIL-1. o

Adark pays the mwnt for clean gear. WEMAAS, FL,
95 TR, ), e 00 (n)

WANTED: Natswsal conls, dogg hawise pwr sphys &
NIB parts | bowr National Sylvia K. Thompson,
NIWV]L 33 Lawton-Foster Bd, Hoplenion, Ri
MR ) T2



ORIGINAL MANUALS FOR SALE

Ameco Amateur Radio Theory; Catalog
#102-01; TX-62; TX-62 [lier

B&K 14664 Scope Instr Manual

B+W Catalog

Caywond HIHE]

Collins 3253 Manual; 31081 Exciter; 31083
Exciber; 65151 Data Sheets: 70E Oscillator
page; 75A3 Data Sheets; 75A4 Knob Instr
Book; 7544/ KWS-1 Equipment Catalog;
7H53 Muanual; 75538 Manual; 75530
Manual; Amiateur Equipment
1970 Armateur Radio Flier 1961 Amateur
Radio Flier 1963-64; CP1 Instr Sheet
Catalog: Equipment Catalog #33; KWM2
Catalog; KWM2 Manual; KW5S-1 Instr
Manual; Logbook showing "5° Lines;
Logbook showing "S" Lines, thick; Pricing
Schedule May 1969 Collins Amatear
Handbook 1954; 5" Line Equipment
Catalog, SC101; 5M-2 Spec Sheet: St fames
SC10T ete ad

Comeraft CTR-144

Drakee 1-4; 2-4; 2-8; 2-C; MN-4; R-4; W.d;
Communications Catalog

Dentron MTI000A Operating

EICO 710 Assembly Manual; 717
Assembly Manual

Fada TV 5-1055X Instr

Gonset 11-A Instr Book; 11-B Instr Book;
Com 1A flier; Com B fier; GR-212, GR212
flier

Hallicrafters Sky 23 Instr

Ham Buyers Guides Vol.l & 2

Hammarlund HX-50; 110; HO-145; HO-
T8

Heathkit AM-2 Power Meter; Apache TX-
1; AR-3 Beceiver; DX1008 Transmitter,
GIEIEB Grid Dipper; GW-1110 CB XCVR;
HE1984 My Coder, HD982 My Coder;
FIM2141 VHF Dual Wattmeter; HR 1680
Receiver; HW12 80 Meter XCVRE; HW12A
75 Meter XCVE; HW2036 2 Meter XCVER:

HW202 2 Meter FM XCVR; HWA202-1
Power Supply; HWAZ2036-3 Power
Supply; HMI0A Tunnel Dipper; HX10
Marauder; [B1103 Frequency Counter;
IM5218 Voltmeter; IP2718 Power Supply:
RX-1 Mohawk Receiver; SBAI00-4 2 Moeter
Converter; VF-1 VEO: VHF-1 Seneca
Transmitter; VP-1-12 Power Supply

HP 606 A Instr Manual; 608A Instr Manual
Icom 1C-21 Instr Manual; 1C-2554 Instr
Manual; 1C-706 Instr Manual

Johnson 6N2 Instr Manual; 978 Catalog;
979 Catalog

KnightKit B3YU726 (R100) Ass'y; R100
Assembly; T-60 Assembly; T-150
Assembly; Signal Tracer; X-10 Assembly
Lafayette HA-350 Oper ; HA-B00B Oper.
Lysco 6005

Mackay 138-5 Instr Book

Millen 5ales Catalog; General Catalog 136
Military: 1-176; A+ M 5192; AN/ USM-44;
BCA39; BOMA [-N-0); BOCMBA) CVI57/
URR; ME 71A/FCC; O5-8C /U; PE 162-B;
R392, R96A /SR RBYV-1;59G376A /S L: TCM-
2; TG-5-A; TM 11-5820 554-12

MNational HRO-500 Instr; NCX-1000: NCL-
2000; Radio 1947 Catalog; Station Log Book
MNye Viking MB-I1

Packet Companion Book

Sonar “E" Manual

Swan Astro 150 Instr Book; Wait Meter
WM-3000 Book

Tempo One

Vectronics VOI00D

VolCom 20025 Amp flier

Waters 374 DL, [nstr. Book; 384 DL, Instr,
Book; Manufacturing Catalog

Wawasee [B10005M Instr Book; [B40015
Instr Book

Yaesu FTIOE

Rick, W1DE], 1111 North Shore Rd., Revere, MA 02151
TH1-485-1414, hobfact@tiac.net
http:fwww.tiac.net/users/hobfact




CHEAP RADIOS & MISC BLOWOUT $25 to $99

Ameco PT-2 Pre Amp; TX-62 2+6 Trans
w/VFO

Astatic D104 Microphone

Baltimore Labs Decade Amp 220C

B+W 5158 Sideband Generator; Video
Monitors

Collins Dir Wattmeter (panel mount);
MM-1 Mics (no decal), PTO's, assorted

Dayrad S4A Radio Set Tester
Delta Products 300 VOM

Drake 584-A Phone Patch; FA7 Fan
Bldico Grid Dipper, 110v

EICO 324 Signal Generator; 717 Electronic
Keyer: 950A Tester

Gonsel 2 Meter VFO, 6+2 VFO;
Communicator [T 2M; Commumcator [V
M XCVRG-76 10-80 Meter XCVR; GC105
2 Meter XCVR

Hallicrafters SX-13 Receiver

Hammarland HO110 Receiver; HOT10A
Receiver

Heathkit AM-2 SWR Bridge; IM5218
VTVM, 1D4101 Elect Switch; O Multiplier
QF-1; HS1661 Speaker; IT-125ignal Trace;
IM1202 Dig Multimie; 1T-22 Cap Tester;
IT-1 Iso Transformer; IG5282 Audio Gen;
B Freg Counter; FG1I0B VEC; HW-
17 2 Meter XCVR; VE-1 VEO; GE-1 Grid
Dip Meter; HW202 2 Meter XCVR; HW-
12A75M XCVR w/PS; HR-1680 Receiver:
SB-630 Console; EUW-27 Freg Multiplier;
IM28 VTVM

HIF 4124 VTVM:; 4158 SWR Meter; 606A
RF Generator; 6068 RF Generator; 608C
RF Generator

lIcom Lighted Sign; 1C21 2 Meter « VRO
Jetronics ANISISD Preamp
Johnson 250-46 Phone Patch

KG-H70 R/C Tester; RIDOA
Reverver; R100A Rovr (nocab); SWR Bridge

Lafayeite TE-46A CR Analyzer; HA-90
10-80 Converter; HA410 10M XCVR;
HASD0 Receiver; HABDOB Receiver; 99-
26411 SWR+Watt; HE-73 Pre Con 80M-
10M; HE-48C Speaker
Military: ARC-3 Shock Mount; Signal
Generator SG-376 A/V; AN/URM-7
Wattmeter (new, 400W); TSI74/U
v Meter: BCZ21AH Frequency
Meter; BC221AA Frequency Meter

10 Mc Scope (new): Standard Eleciric
TS2162/VHF Wattmitr, PE 162 Power Unit;
Aundio Level Meter MET1C; Walkie Talkie
BCAH11: Triphett 1778 Mil Tube Tester
McGraw Edisan Xtal Calib 111
Meissner | 508 Converter

MF] 1701 & Pemition Ant Switch

Millen Wavemeter Sets, Antenna Match
o21m

Maonitor Radio M-40 Converter 30-50
Murch VT2000A Tumner

National HRO Main Knob (N.LB),
HRO500 Main Knob; HROS00 Meters
(N.LB); NCL2000 partial Chassis; NC-88
Receivier

Pyramid CRA-1 Cap/Res Analyzer
Robaol 401 55TV

Star SRZ00 Receiver 160-10

Swan WMID00 Wattmeter /SWR

Tektronics 545A Scope w/cart; 5354E
Scope Module; 53A Scope Module; CA
Scope Module; K Scope Module; 53/54D
Scope Module, 3A6 Module; 384 Module;
RM 564 Scope

Waters 3736 Co-Ax Filter; 3001 Hybrid
Coupler

Yaesu Microphone MD-1; Land Lioe
Phone Patch; YC355D Freq Counter;
FVI01B VRO, SPI0IPB Landline Patch +
Spkr

Rick, W1DE], 1111 North Shore Rd., Revere, MA 02151
TH1-485-1414, hobfactiitisc. net
httpdiwww tiac net/usershobfact




'ELECTRIC RADIO STORE

BACK ISSUES

All back sssues are available at $34 per vearor $3.25 (o individual copacs. Buy the eatire fira
@ years (#1-#10K) for 3290, Thas price includes delivery i ihe 115, Foreign onders please
LT T

COMPENDIUMS

Casllims T5A 4 Mamhilo stoom Compendmom- ail the Factory meoadsfac stoon balbetoms from Collins
Radw Co, all the articles promted in OO, Ham Radio, Q5T and ER, K5 papes

$20 plux 83 S&H

Service Modificatyn Compendiam for the 5-Line, KWM-1/22A scnes - 26 pages

45 ples 34 S&H

Service Modifwation Compendium for the KWS- 1, 32V and 75A seres - 42 pages

515 plus 33 S&H

T-5HIRTS

The front drplays the koo frien the cover of ER (the tube cuthine, Floctre Rasdeo, and ‘cobebrating
abygome ora’) The hack has “Real R Clors o the Dok ™ (umaed woth the permrson of (Lo
Raaduord The T-shurts are 1.5 made by Hanes and come m S M0 XL XXL . The color s ust 2 linde
leghter tham the cover of ER - $15 del (506 for XXLJ

BOOKS

Vintage Anthology - Book | by Dave Ishimacl, WAGY VI S149%

The First Fifty Years: A Mistory of the Colfms R Compary amd the Cillins
Prssions, of Bock well Intermational 0055

Frung Up Nice (8d Radws by Ed Romney . $24.95

Commumcations Receivers, The Vicuam Tube Era; 1952 1951

by Roymmiond 5. Mioore Ath Editeon . S19.95%

Crsolloscnpes, Selecting and Restonng a Classic by Stan Golfiths 1995
McE

oy sk ld's charmpion psdio relegeaphice by Tom French 1095

The okt Grudidee o Collins Armitenr Radio Egurpment 1946 10 1930

by Jay HL Milber, KESIM. o R0 05

Heathkit A Giande 10 the Amatenr Radio Products by Chock Pesson, WA TZZE 52405
Heath NMostalgia by Terry Perdue, KETP ... $1495

Falios By Hallicrafiers by Chuock Dachs- L2995

Tranuminiers, Exciters & Power Amplifiers by Raymond 5 Miwwe 121,95
The Cathimde-Ray Tube, Technology, History and Apphications by Peier Keller 3 05

Reccivers Pad and Present, Commumoations Becowvers, 1942 1997, Wd Bdawwn, by Tresd
1 Fubeyman, L1495

Please add $3 5& N for one book and $1 for cach additional book.

Three or more books shipped free!

ER Parts Unil Directory
H you noed 2 pan bor a vistage resoraion sond 37 and sn LSASE i A} postage)
o 3 bt o parts st W vos have 3 parts om. comsader putting o on the lea

ER, 14643 County Road G, Cortez, CO 813219575 ||

S



TUBES « PARTS « SUPPLIES

YOUR COMPLETE SOURCE FOR...

TUBES: PARTS

[T A ST e DT EE e Rl e Rl e i T L

ol R B e ahe b s abew) Brnaba, B el bampe ook apeales s e
e . P e
TRANSFORME Frs

P Ry e Marewrd wul adjed CAPACTTORS
[ g ] L Y T
[ S e——T Y T . .

o T

L h s R Sl e

T e e

LITERATURE
| rrmaye i d Wew ali= Wt b w
MITHORTED 06 TRIBY 10RS FOR g s o i
HAVMOND - ot g o
« e STTE WY rusiaie

W iq sumes

CALL OR FAX FOR ODUR NEW 40 PAGE CATALOG!

e ——

TERSY A HSIAD - B2 0 Sl 1 - A DE7) D264 O I8 ".'.Iﬂi--'--'-]

ANTIGUE ELECTRONIC SUPPLY ™

LIMITED PARTMNERSHIP

TH T

o

Subscription Information

Rates Within the U.S.

$28 per year 2nd class
$38 per year 1st class, with envelope $42

Canada (by airmail only) - U.S. $42
Other Foreign Countries (by airmail only) - U.5. 54

Electric Radio
14643 County Road G
Cortez, CO 81321-9575

Phone/FAX (970) 564-9185
e-mail: er@frontier.net
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