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The standard of station excellence

® Any NEW Hf Ham Bands ® Ham Bands or MARS
e Choice of Selectivity for Ssb, RTTY, Cw, or A-m
® DX Chasing or Traffic Handling ® 160 thru 10

NEW and EXPANDED amateur frequencies by using Drake
bands will be proposed at the 1979  selectable range crystals.
World Administrative Radio

Conference! Drake C-Line equipment is

designed for you to use —without
If you have the Drake C-Line, you fear of obsolescence —year after
are ready NOW for any of these hf  year after year.

A recent C-Line addition:

Drake MN-4C Antenna Matching Network

® 160-10 meters, 250 watts continuous rf output ® Out-of-band coverage
for future expansions ® Unique “low-pass filter" design of MN-4C provides
significant harmaonic reduction to help fight TVl ® Built-in rf antenna switch
allows unit to be by-passed regardless of antenna in use. Mo need to
disconnect feedlines. Switch also permits front panel selection of various
antennas. ® Built-in rf wattmeter/VSWR bridge

Other C-Line Accessories:

® Standard Range Crystals for T-4XC or R-4C @ Accessory Selectivity Filters
e Matching Speaker ® Antenna Matching Networks ® Ac Power Supply
® | -4B Linear Amplifier ® W-4 Wattmeter ® Noise Blanker

To receive @ FREE Drake Full Line Catalog, please send name and date of this publication to:

- 540 Richard St., Miamisburg, Ohio 45342
R.L.DRAKE company [ PIINH o s




LONG’S SUGGESTS

YOU TRY

DENTRON

CALL TOLL FREE

DENTRON MT-3000A antenna tuner

The MT-3000A is Centron's "ultimate’ tuner”, Tunes 3
coax, random wire and balanced feed system, jusi
select the one, Handles in excess of 3KW PEP = Built-in
50 ohm - 250W dummy load » Dual watl meterse 3core

heavy-duty Balun.

349.50 list price. Call for quote.

DENTRON All Band
Doublet antenna

* Has a total length of 130 feet
(14 ga. stranded copper)
Center fed through 100 ft. of 470
ohm PVC covered balanced
transmission line ® Assembly
complete ® Tune 10 thru 160
with one antenna = (Requires
antenna tuner)

24.50 can for yours today

—= Longs Electronics

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 » STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233

! 1800-633-3410

DENTRON MT-2000A antenna tuner

An economical, full power tuner designed to handle
virtually any type of antenna. Fealures: # Continuous
tuning 1.8 10 30 MHz = Handles a full 3KW PEFP = Front
panel coax bypass switching = Built-in 3-core balun

Front panel grounding switch.

199.50 iist price. Call for quote.

4R. MONITOR

o
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ANTERNE
MATEH

DENTRON Jr. Monitor

Call it whal you will — antenna
tuner, transmatch, matchbox, or
matching network, the Jr. Moni-
tor has it all wrapped up in one
neat, little cabinet. ® Continuous
tuning: 1.8 to 30 MHz @ Forward
reading relative cutput power
meter = 300 watt power capabil-
ity = Built-in  encapsulaled
balun.

79.95 call for yours today

DENTRON 160-10AT
super tuner

Balanced line, coax cable,
random, or long wire antennas,
the 160-10AT will match it — 160
thru 10 meters e Continuous
tuning, 1.8-30 mc ¢ 3 inputs ¢
Handles 500 waltts DC, 1000
watls PEF = Heavy duty, 2-core
Balun (3" dia. x 3" H) e Tapped
inductor #12 ga. wire.

129.50 1ist. call tor quate

mastar charpe
[ ——
L)

Remember, you can Call Toll Free: 1-800-633-3410in the U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

More details? Ad Check page 94.
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THIS MONIHS

HORIZONS

Station Planning
And Wiring

Like your handwriting, your sta-
tion wiring and layout says a lot
about you. Top performance
from your equipment demands
care and planning in connecting
the pieces together; top per-
formance from the operator re-
quires that some thought be
given to equipment placement.
WEBFX presents some ideas on
how best to achieve a practical «
and comfortable station ar-
rangement.

Reciprocating Ham

Some people get an amateur
license and talk to the world;
others obtain a passport or a
visa and travel to foreign lands.
If you get both a ham ticket and
a reciprocal license to operate
in the countries you visit, you'll
never lack for friends, adventure,
and activities that the tour-
books don’'t tell you about.
K4QF relates how an amateur
license made everlasting friends
for him and his wife in all parts
of the world.

Flying with your Feet
on the Ground

Tired of fighting QRM on the low
frequencies? Take heart —
here's an excellent article by
WB3BKJ that gives all the pre-
liminaries of a great hobby —
flying model airplanes by re-
mote control. The equipment is
easy to obtain and use.

2 [:E{l October 1978

Amateur Station —
1925 Style

Many amateurs were content
with simple gear and low-pow-
ered transmitters in the early
days, but some did their best
to advance the art. Loren G.
Windom was one of the more
progressive experimenters and
operators. His station, 8GZ,
became known for its DX work,
impressive power, excellent
receiver, traffic handling, and, of
course, a particular type of
antenna. Windy's long-time
friend and acquaintance, W7ZC,
tells you what it was like to visit
the 8GZ shack in those early
times.

Quarter-Wave Antenna
for Vhf Mobile

With simple tools and ordinary
materials you can build a really
efficient vertical antenna for
mobile vhf work. When properly
mounted on your car, it provides
excellent coverage for simplex
or repeater contacts. Author
W1OLP provides the details.

Talk Around the World

Some young people are reluc-
tant to learn the skills necessary
to become an amateur. Others
learn when given the proper en-
couragement. Only rarely does
one decide to go it on his own,
and follow up with enthusiasm
and determination. Bob set his
heart on the goal of obtaining a
General class license, and stuck
to his goal in spite of disap-
pointments. Bob’s story is told
by his mother, and, mothers
being the way they are, she
shared the emotions of his fail-
ures and successes.

Tale Of A Beginner’s First
Construction Project

Remember the first time you
heated up your soldering iron
and tried to build some radio
gear? Chances are it didn't work
on the first try. Let's drop in on
WB3BQO and his son, Jeff, as
Jeff builds a field-strength
meter.

Is Your Station
Lightning-Safe?

You have a lot invested in your
radio equipment and your home.
An apathetic attitude to one of
nature’'s most powerful forces
— lightning — can spell instant
destruction. WASSNZ explains
how he learned respect for
lightning strikes and offers
some advice — based on ex-
perience.

Cheapie Keyer

There are several small trans-
mitters available for the CW
enthusiast, and many are inex-
pensive. When it comes to the
keyer to operate that transmit-
ter, however, the dollars start to
add up. WAQUZO decided that
something needed to be done
about this, so he did it. The re-
sult is a respectable keyer that
you can put together in an eve-
ning or two. Try it — your QRP
rig'll like it.

The Cover

A traveling amateur can com-
bine the thrill of seeing exotic
parts of the world with the joy
of meeting friends he's made
over the air. If he gets a recipro-
cal license, he can enjoy operat-
ing from their country too; the
story starts on page 22. Photo-
graphs from the Harold M. Lam-
bert Studios, Inc., and from H.
Armstrong Roberts, both of
Philadelphia.

HAM RADIO HORIZONS Octo-
ber, 1978, Volume 2, No. 10.
Published monthly by Communi-
cations Technology, Inc., Green-
ville, New Hampshire 03048. One-
year subscription rate, $10.00;
three-year subscription rate,
$24.00. Second-class postage
paid at Greenville, New Hamp-
shire 03048 and additional
offices.




This NEW MFJ Deluxe Keyer at

$69.95 gives you more features per dollar
than any other keyer available.

NOW WITH NEW CURTIS 8044 IC.
DOT AND DASH MEMORIES AT NO
INCREASE IN PRICE.

m
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TONE

. ELECTRONIC KEYER

MODEL MF1-6048 1

VOLUME

Based on the Curtis 8044 IC keyer-on-a-chip,
the new MFJ Deluxe Keyer gives you more fea-
tures per dollar than any other keyer available.

Sends iambic, automatic, semi-automatic, man-
ual. Use squeeze, single lever or straight key.

lambic squeeze key operation with dot and dash
insertion lets you form characters with minimal
wrist movement for comfortable, fatigue-free send-
ing.

Semi-automatic “bug” operation provides auto-
matic dots and manual dashes. Use a manual
straight key to safely key your transmitler or to
improve your fist.

Dot and dash memaories, sell-completing dois
and dashes, jam-prool spacing and instant start
for accurate and precise CW.

Totally RF proof. No problems, whatever.

Uttra-reliable solid-state keying., Keys virtually
any transmitter: grid block, — 300V max., 10 ma,

max.; cathode and solid state transmitters + 300V
max., 100 ma, max.

All controls are on the front panel: speed,
weight, tone, volume, function switch. Smooth Ii-
near speed control. 8 to 50 WPM.

Weight control lets you adjust dot dash space
ratio; makes your signal distinctive o penetrate
thru heavy QRM for solid DX contacts.

Tone control. Room filling volume. Built-in
speaker. |deal for classroom teaching.

Function switch selects off, on, semi-automatic/
manual, tune. Tune keys xmtr for tuning.

Completely portable. Take it anywhere. Operates
up to a year on 4 C-cells. Miniature phone jack
for external power (3 to 12 VDC).

Beautiful Ten Tec enclosure. Eggshell white,
walnut sides. Compact 6x2x6 inches.

Three conducter quarter-inch phone jack for key,
phono jacks for keying outputs.

Optional squeeze key. Dot and dash paddies
have fully adjustable tension and spacing for the
exact “feel” you like. Heavy base with non-slip
rubber feet eliminates “walking”. $29.95 plus
$2.00 for shipping and handling. Optional AC
adapter $7.95.

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for a re-
fund (less shipping). This keyer is unconditionally
guaranteed for one year.

To order, simply call us toll-free 800-647-1800
and charge it on your VISA or Master Charge or
mail us an order with a check or money order
for $69.95 plus $2.00 shipping/handling for the
MFJ-8044 keyer and/or $29.95 plus $2.00 ship-
ping/handlng for the squeeze key.

Don't wait any longer to enjoy the pleasures
of the new MFJ Deluxe Keyer. Order today.

All these MFJ Econo Keyers use the New Curtis 8044 IC.

Gives you dot-dash memories, weight control, instant start, self-completing, jamproof spacing, reliable
solid state keying. Ulira compact: 2x3x4 inches.

MFJ-404 8044 ECOND KEYER HAS BUILT-IN
PADDLE, SIDETONE, SPEAKER, WEIGHT, TONE,
VOLUME, SPEED CONTROLS, AND MORE.

5495

Small enough to slip in your hip pocketl

Only MFJ oMers you a keyer this size with this much wersa-
tility at this price.

Paddle has adjustable contact travel,

Rear Panel: Speed control (8 to 50 WPM), 4 position switch
for TUNE, OFF, ON, SIDETOMNE OFF, Phono jacks for extemal
key and keying outpuls

Weigh! controd pives distinctive signal for ORM penstration.
Internal tone and volume controls.

MFJ-402 8044 ECONO KEYER HAS BUILT-IN

33995

no
P
a?

new
For these wilh sidetone bulll Inlo their rg.

The MFJ-402 gives you & quality inexpensive keyer with
built-in paddie that has acjustable contact travel

Same a2t MFJ-404 lezz sidetone and speaker, volume and
tone controls, 4 pesifion switch, jacks for external key.

lambic operation with exlenal squeeze key.

Reliable solid stale keying: grid block, cathode, solid state
fransmitters {=300V, 10 ma. max. and + 300V, 100 ma.
max ). Uses 9 voll batiery.

MFJ-400 8044 ECONO KEYER IS A RELIABLE,
FULL FEATURE ECONOMY KEYER FOR USE WITH
EXTERNAL KEY.

gk VT
e, T 5

ME L G044 ETOND KEVER
Mozl ay,
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Haz sidetone, speaker, weight, lone,

volume, speed controls. Tune switeh,
lambic operafion with squeeze key. Dot and dash memuories.

Internal weigh! control lets you adjust dot-dash-space ratio for
a distinctive signal 1o penetrate ORAM for solid DX contacts. Side-
tone and zpeaker. Internal tone control,

Panel Controls: Speed (B to 50 WPM), pull-to-tune; volums,
on-off;, 3 conductor, '4 inch phone jacks for keying cutput and
key paddle inpul. Uses 9 voit battery. Optional squeeze key (see
above), $29.95 plus $2.00 shipping/handiing

- orsers Calll toll-iree 800-647 - 1 800

Order any product from MFJ and try it. if not delighted, return within 30 days for a prompt refund (less shipping).

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.
For technical informatlon, order/repair status, in Mississippl, outside continental USA, call 601-323-5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On

MFJ ENTERPRISES, INC. Gissssee’s =

MISSISSIPPI STATE, MISSISSIPP| 39762



10-15-20 METERS

ATV-3 Cushe ATV-3 multiband

vertical provic yw VSWR operation for

10-15-20-40 METER

both 5SB and CW on 10, 15. and 20 meters
Matched to 50 ohms: b I
mates with standard PL 3 Stainless-sieel
hardware i1s used lor all electnical connections
The ATV-31s a compact 166 nches (42
meters) 1all Rated at 2000 watis PEP

I-in conne:

HF VERTICALS

BY CUSHCRAFT

Cushcrafl s new multiband vertical anlenna systems have been optimized
for wnde operating bandwidth and provide the low angle of radiation
which s essential tor long-haul DX communicalions on the high-
lrequency amateur bands The high O traps which were designed
especially for these verlicals use large diameler enamelled copper
wire and solid-aluminum aw-dielectne capaciors. Ihe lrap forms
are manufactured from hlament-wound hberglass for mimimum
dielectnic loss and high structural strength High strenglh
BO63-TB3Z aluminum tubing with 0 058" (1.5 mm) walls is
used for the vertical radiator. The massive 2 inch

{50 mm) OO0 double-walled base section and heawy-duty
phenolic base insulator ensure long Ile and duratility. Far
maximum performance with limited space. choose a
Cusherafl mulliband vertical: all models may be rool or
ground mounted ona 1" - 174" {32 - 48 mm) mast

10-15-20-40-80 METERS

VSWA ATV-3/ATY-4/ATY-5
ATV-4 1,
22 verhical anle
o _and 40
n the Cw
I ~ //
\v” a Y
b = — == 18 appIoxiie
12 X TEWTEF HoRE | METERS easily ad)
10— = e L ahim ransmissien line
210 2k 2.2 213 14 15
Fraguancy (MFz) ¥ : tor Overall henght, 233
VEWR ATV-3 20 METERS inches meters) Rated al 2000 watls PEP
22 10 METERS ATV-5 the ATV-5 lrapped verlical
20 NN ATY-3/ATV-4IATV-5 antenna system has been engineered for
Vi 22 five-band operation on 80 through 10
o L5 prd 20 h\\ [ = i ters. The high O traps are carefully
= ~ N i r wide operaling bandwidth: 2.1

[ " ] 8 C =
Tk — N ~N / / / with 50-otvm feedline 15 1
12— = 18 ANAN 4 7 MHz on 10 melers; more than 500 kHz on 15
= Coadd 14 P and 20 meters: 160 kHz on 40 melers; and

i up‘,m,,_'i-: :M»::.J e 12 AN X ;_A__/// 75 kHz on B0 meters. Instruclions are

CW cERTER P prov far adjusting resonance to your
ek 280 282 284 286 288 290 29z 294 296 298

D

Frequency (MHZ)

UPS SHIPPABLE

cushcraft

CORPORATION

preferred part of the band. CW or SSB. Buill-
n coaxial connector takas PL-259 Nominal
herght, 293 inches (7 4 meters) Raled at
2000 watts PEF on all bands

THE ANTENNA COMPANY

IN STOCK WITH DEALERS WORLDWIDE
P.O. BOX 4680, MANCHESTER, NH 03108
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cROM HERE

THE

Our society is a very mobile one, and when it comes to traveling long distances, most of us
fly with one of the commercial airlines. It's only natural for the vhi-fm operator, with his
portable fm rig, to question the possibility of using his equipment on commercial flights.

It is popularly believed that all you have to do is obtain the captain's permission to
operate; surely your litle two-watt fm rig is not going to cause any interference with the high-
powered radio equipment used on board the aircraft. However, this is not the case —
according to the Federal Air Regulations, approval must be obtained from the air carrier
(airline) and not the pilot in command. However, once approved by the air carrier, the
permission of the captain in command must a/so be obtained to operate equipment aboard a
particular flight.

Shortly after World War I, portable Japanese fm broadcast receivers appeared on the
market, and passengers started using them aboard commercial flights. At the same time,
aircraft navigation radios started doing funny things, and it didn’t take long to determine that
the interference was being caused by rf radiation from the portable fm receivers. The aircraft
radios literally went wild, and at least two aircraft accidents have been attributed to
interference of this type.

When it was determined that this interference was present, the FAA promulgated new
regulations, paragraph 91.19 of the Federal Air Regulations. This paragraph states that no
electronic device may be operated aboard a commercial airliner except heart pacemakers,
voice recorders, hearing aids, calculators, electric shavers and electric watches, unless the
device has been approved by the air carrier or operator. The regulation further states that the
captain of the aircraft does not have the authority to authorize such operation.

Consider, for a moment, what might happen if such operation were allowed. Suppose you
have been operating all across the country, and your plane is about to land. A passenger
with a briefcase telephone sitting across from you has been watching you operate. About 10
minutes before landing, he decides to call his wife. Unfortunately, his radio telephone
transmits right in the middle of the glide slope spectrum. As soon as his transmitter is
keyed, the glide slope indicator cross pointer goes up or down, and the autopilot follows it.
That could be disastrous.

As an airliner flies across the country, the pilot changes frequency every 5 minutes or so.
If several fm operators are on the same flight, only one can talk at a time, so some may
decide to switch to other frequencies. When you start to figure out all of the i-f and carrier
frequencies of the aircraft radios, plus the amateur gear, plus all the possible mixing
products, you can appreciate the magnitude of the problem.

A few years ago a well known vhf-fm operator prevailed upon an airline to test his
Motorola HT in one of their aircraft so he could operate during a flight he planned to take.
After months of correspondence and personal meetings with airline communications people
{(many of whom are amateurs), the airline agreed to run the necessary tests. On the
appointed day the aircraft was removed from the line operation and the test began) it took
three hours and four men to complete. The HT caused no interference, and the amateur
received a letter authorizing the operation of that HT on that particular trip in only that type
of aircraft. It's easy to understand why the airlines, who are trying to cut costs, are not
enthusiastic about testing an individual’s vhi-fm equipment.

Many fm operators continue to ask the captain’s permission to operate, and he may give
it, not realizing the position he is putting himseif in; he could have his license suspended or
he could be fined. Don’t put him in that position, and don’t subject yourself and other
passengers to a situation which could be hazardous to all on board.

Remember, you may not cause any interference during the trip, but the ILS glide slope
receiver is used only during the last few minutes of flight, and interference to these units
may not be noticed until it's too late!

Jim Fisk, WiHR
editor-in-chief
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PORTABLE/MOBILE

2K
TRANBCEIVER ® 15 channels (12 on dial/3 priority)

218

® Fully collapsible antenna or
“rubber duck”

® Compatible mount for mobile
operation

® Dual power (3 watts high/400mw low)

® External power and antenna easily
accessible for mobile operation

® Lighted dial and meter

® Double-size, long-lasting internal
batteries with optional Ni-Cd pack
and charger available

ICOM’s IC-215 is the FM radio that puts good times on the go. Now an outstand-
ing mobile mount and quick-change features for external power, speaker and anten-
na conversions make moving from base, to vehicle, to hill top fast and easy: and
the IC-215 portable/mobile provides continuous contact for even the busiest
FM enthusiast.

The IC-215’s three narrow filters provide quality not usually
found in portable VHF equipment. With 15 channel capacity and
an MOS FET RF amp with 5 tuned circuits in the front end, the
IC-2135 gives optimum FM portable performance.

You’ll be carrying quality, performance and versatility with your
IC-215 FM portable/mobile.

Specifications:  Frequency Range: 146-148 MHz  Voltage: 13.8 VOC negative ground | Size: 183mmih) x 6 Imm{w) x 162mmd) This new mobile mount Is

|7 Weight: 1.9 kg _ Number of Channels: 15 total, 12 on main switch, 3 priarity [ Power Output: 3.0 Wor 0.5 W [ Microphone now available for your IC-
Impedance: 600 ahms || Spurious Level: lower than —60 dB [ | Receiver Sensitivity: 4 dB below | UV or lower | Spurious Respanse: 215. Fast insertion and re-
60 dB or better moval is a snap, and the

mount Is collapsable when
All ICOM radios significantly exceed FCC specifications limiting spurious emissions, not in use.

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT DISTRIBUTED BY

ICOM WEST, INC. ICOM EAST, INC. ICOM CANADA

Suite 3 Suite 307 7087 Victaria Drive
13256 Northrup Way 3331 Towerwood Drive  Vancouver B.C. V5P 3Y9
Bellevue, Wash, 98005 Dallas, Texas 75234 Canada

(2086) 747-8020 (214} 620-2780 (604) 321-1833

More details? Ad Check page 94. October 1978 [:.E:] 7



There's an opportunity knocking at your shack door, and, if you’ll answer it you'll do
some friends, Amateur Radio, and yourself a favor.

The opportunity arises from the obsolescence of the 23-channel CB rigs which have
been in use by the millions for several years. As of the 22nd of November, non-type
accepted CB rigs cannot be used. Since 23-channel sets were never type-accepted, this,
in effect, puts them off the air. In order to remain legal, CB operators will have to use
type-accepted 40-channel sets. But, you say, that’s a CB problem, what does it have to
do with me?

Well, think about it a moment. Suppose that you tell some CBers you know about a
type of operation where there is an infinite number of channels, where they can change
their band of operation to suit the season, to talk to different parts of the world, or to
avoid “‘skip" interference when they want to just talk around town. Or, how about a
wide variety of equipment which will not be obsolete for many, many years, and which
can operate at power levels from a few watts to thousands of watts.

I'm talking about getting them to upgrade to the Amateur Radio service, of course; as
long as they'll have to get new (40 channel) rigs, why stop there? Go for thousands of
channels for just a bit more money. If you think about dollars-per-channel, it’s the only
way to go.

If you think you'll meet some resistance from the guy who sells CB equipment, sell
him on the idea of handling Amateur Radio gear as well. That way he can’t lose, no
matter what the customer decides.

There's another good reason for answering opportunity at this time — the vacationers
are back from their summer trips, and many schools and radio clubs will be starting
their code and theory classes for the fall. Get your prospective new amateur into the
class without delay, and prove to him how helpful everyone is. Give him a demonstra-
tion of real communications through a club station, your station, or that of a friend.
Hurry, before opportunity decides no one is home!

Okay, you've helped a friend step into a better world of communications, you've
added to the ranks of Amateur Radio — which will help our position at the World
Administrative Radio Conference, so how about something for you?

Well, there's an old saying that certainly answers that, something like “no one stands
so tall as when he stoops to help another.” So, go ahead, answer the door
(knock knock).

Thomas McMullen, W1SL
Managing Editor

8 I}E}] October 1978



BETTER!

- North... south ...
~_east... west
All Ie_adin_g brands ...

in-depth stocks . ..
new/used gear.

Bob Ferrero, W6RJ/KG6AHY,
Jim Rafferty, N6RJ other well known
hams give you courteous, personalized service.

Kenwood
TS-520S
transceiver
plus
your
choice of:
1)}-Hustler 4BTV antenna
(Reg.99.95)or...
2)-Hy-Gain 18BAVT antenna
(Reg.97.00)or...
3)-Dentron Jr. Tuner (Reg. 79.00) or
4)-79.00 gift certificate

Special 739.00 Vo,

Prepaid U.P.S. Brown

HAM X A \_ SHURE |
TAILTWISTER™ i /
Reg. 349.95 _. 444 MIC.

249.00

OVER THE COUNTER (Mon. thru Sat. 10AM to 5:30PM)

MAIL ORDER, phone, write

The deal:

1)-Send us 1098.00 (in the form of check, M/O,
BankAmericard, VISA, Master Charge).

2)-We’ll ship you immediately,
a beautiful, brand-spanking-new,

KENWOOD TS-820S TRANSCEIVER

3)-Plus a De luxe Remote VFO
(for TS-820S) Reg. 145.00 OF ...

4)-120.00 merchandise
of your choice or...

5)-A 120.00 gift
certificate

Redesmable at any time ...

tomorrow . . . next year. e
PLUS prepaid shipment of all items

S— U.P.8. Brawn

Kenwood TR-7400
Transceiver PLUS

Astron 124,
12VDC/115VAC
supply (Reg. 59.95)
399.00

prepaid (UPS Brown)

-

ANAHEIM, CA. 92801
2620 W. La Palma Dept. H
(714) 761-3033, (213) 860-2040

1mile east Knotts Berry Farm

BURLINGAME, CA. 94010

SAN DIEGO, CA. 92123
5375 Kearny Villa Road Dept.H
(714) 560-4900

Highway 163 & Clairemont Mesa Blwd

VAN NUYS, CA. 91401
13754 Victory Blvd. Dept. H
(213) 988-2212

Dealber inguiries invited.

999 Howard Avenue Dept. H
(415) 342-5757

£ mites south on 107 from S.F. Aurport,

_
=&

More details? Ad Check page 94.

® ATLAS » BIRC = » COE ® COLLINS & CUSHCRAFT e CLRTIS # DENTRON « DRAKE
® EIMAC ® HUSTLER ® HY-GAIN » ICOM » KENWOOD ® KLM » MOSLEY » SWAN & TEMPO
e TEN-TEC » TRI-EX ® YAESU e mare

Prices/specs subject lc change withou! nalbice,

Calif. residents add sales 1ax.
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ASK ANY HAM WHO OWNS ONE
T Wilson
ySTEM ONE"

20-15-10 METER TRIBANDER

“One thing is for sure. If you can’t L
. hear the DX you can’t work it. With N
my new System One by Wilson, that
problem is ail but eliminated. I can
hear a lot of stations that others
seem not to hear.. Sure he!p.s‘ with the DX

, il H_QN-WGWA
\ . HERMITAGE, TN. .

“Just put up a System One
.. . went up as slick as
whistle . . . more pile-
ups than I .can handle”. "
... JOAN-WDGBNH
SANTA BARBARA, CA.

“After using the System One to contact DX
stations throughout the world, I am convinced that
it would take a much larger
antenna to make any sig-
nificant difference at
either end, A frequent
comment from
European stations
on 15 meiers was,
‘You are the only
West Coast Station
coming through’.
On 10 meters
fworked all
contlinents in
less than 3 hours.”
<o AL—K7ICW
LAS VEGAS, NV.

“As far as performance,

: the operation of the new

System One is expressed

by my increased success

among the mih!ess

2!5' meter pule-ups”

i HICK—WBBZAH

. FT.WAYNE, IN.

SThe System Om’ is promdmg
goodresults . . . it takes the waiting

4 om afaps!e up. . LES=N1BH
y = NARFIAGANSETT R.l.

ek THE ACCEPTED INDUSTRY STANDARD

From the seasoned professional operator to the novice . . . all agree that the System One™ outperforms anythlng
available . . . the ultimate Tribander! Real monoband performance with 4 full elements on 20 and a separate 10 meter reflec-
tor, all on a 26' boom.

You can obtain more information on the System One™and Wilson's other antenna, radio, tower and rotor products by
cnniactlng your nearest amateur dealer,

Consumer Producis Division - i
: [ ] R .:
Wllson ey
- Corp. o

4288 S. Polaris / P. 0. Box 19000 ! Las Vegas, Nevada 89119 / (702} 739-1931 / TELEX 684-522




NEWSLINE

A SIGNIFICANT ANTENNA BATTLE appears to have been won in Farmington, Michigan, a Detroit
suburb. Despite strong objections from home owners, the Farmington Heights Planning Com-
mission has come out in favor of tripling the permitted height of radio towers from the
present 25 to 75 feet. In a new ordinance sent to the city council, the planning commis-
sion proposed increasing the maximum to 75 feet, but with the proviso that the tower height
could be no more than half the width of the lot.

Pressure By Area Amateurs, who argued that a 25-foot-high antenna 1s ineffective, was
a prime factor in the vietory. Opponents argued that relaxing the height limit would in-
crease radio and TV interference, lower property values, and create eyesores. The restric-
tion is still tough, requiring a 150-foot-wide lot to go the full 75 feet, and limiting an
Amateur with a 90-foot lot, for example, to 45 feet. Nonetheless, it 1s a significant
victory in an area where the Amateur fraternity has recently been suffering defeats,

In California, N6QQ's Case has still not heen settled. The scheduled July 20 hearing
was postponed due to the illness of one of the attorneys. The case is considered a crucial
one by the lawyers on both sides of the issue, as the ordinance N6QQ is being prosecuted
under is a "model" ordinance drafted by a legal firm that represents a number of Califor-
nia communities.

AMATEUR "EMLISSIONS DOCKET" — 20777 — was considered by the FCC Commissioners August §,
with a Netice of Inquiry and a further Notice of Proposed Rule Making the result. Noting
the Amateurs' rejection of signal bandwidth as a subband determinant, the Commissioners
tossed the ball back to the Amateurs by asking us to tell them just what "technical
standards" we want for Amateur emissions in response to the new Notice of Inquiry.

No Extended Comment Period is expected for the Notice, though specific Comment and Re-
ply Comment dates had not been determined by press time. However, the expected timetable
is such that there will be ample time for them to be printed in the various Amateur maga-
zines well before the deadline.

CB RULES VIOLATORS and "HF" outlaws are losing not only their CB licenses but also their
right to upgrade to an Amateur license. Recent FCC releases have detailed a number of such
cases in which an otherwise qualified applicant for an Amateur license was rejected because
of a past history of FCC rules violations, plus several cases in which the licenses of Ama-
teurs were revoked for operating on the "HF" frequencies just below 28 MHz.

Instructors Of Amateur Radio training courses would do well to warn their students of
the risks that illegal operating poses to their future Amateur licenses.

SATELLITE TO SATELLITE RELAYED signals have been reported by WA3ZHW, who heard OSCAR 7's
Mode B telemetry coming through OSCAR 8 on Mode A July 18 on 29512. Since 0OSCARs 7 and 8
approach each other far more often than 6 and 7 did, users will have opportunities for more
satellite-satellite relayed contacts. Note that even though equatorial crossing points may
be far separated, the two satellites still approach each other at the northern point of
their orhits when the crossing times are close.

0SCAR 8's Delta Launch Vehicle's first stage was mistaken for OSCAR 8 by the tracking
radar, leaving OSCAR 8 unnoticed above and behind the rest of the launch payload and ac-
counting for the error in its orbital data. At present OSCAR 8 is about 1700 km behind
its "imposter." Updated correction data for the OSCAR 8 orbital predictions will be pro-
vided periodically, rather than by attempting to prepare z predictions booklet this year.

CYPRUS TO RHODESIA 2-METER contact was achieved April 10 by ZE2JV and 5B4WR and has
since been repeated a number of times. ZE2JV's 144.118-MHz beacon is being heard frequent-
ly in Greece as well as Cyprus, and ZS6LN has been hearing the 5B4CY beacon on 144.139 MHz.

Another Florida To Puerto Rico 2-meter opening occurred July 22, when WAGFG worked
KP4EOR for about 45 minutes with signals peaking about 159 north of the great circle path.

CF AND CY PREFIXES have been authorized for VE and VO stations respectively who are
present or past members cof the Canadian armed services, and for Canadian Forces Amateur
Radio eclub stations, to celebrate the 10th anniversary of the Canadian Communications and
Electronics Branch and 75 years of Canadian military communications. The special prefixes
may be used until December 31.

KEWEST DXCC COUNTRY IS 4UIUN, the United Nations building in New York. Any contact
after February &4, 1078, when ZUIUN first went on the air, counts — but carxds will not be
accepted for credit until November 1.

THE QUEEN MARY SHOULD SOON BE BACK om the air waves thanks to K60SC and the Associated
Radio Amateurs of Long Beach. Nate had long ago suggested to the Long Beach officials
responsible for the permanently docked liner that its radio room be equipped and operated
as an Amateur station by the ARALB, and the City of Long Beach has finally agreed.
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Regardless of where you locate
your shack, it should be
designed for operating
convenience, comfort, and
safety. The receiver, transmitter
(or transceiver), and the
accessories are nothing more
than so many pieces of
unrelated electronic gear if
they're not arranged logically
with a “systems approach” in
mind. A station with equipment
improperly located and
interconnected is difficult to

Part 2 operate and can result in
excessive operating fatigue. It

BY KARL T. THURBER, JR., W8FX can make hamming a bore
rather than the pleasure it

Equipment placement and wiring tips for should be. The following ideas

will help you decide on your
station layout. You can change
them to fit your own
requirements and space.

First off, the room or area of
the house you select should be
well ventilated, heated, and if
possible, air-conditioned. It
should be fairly soundproof so
you won't disturb others and so
that extraneous noise doesn't
interfere with your transmis-
sions. Wherever located, the
ham shack should be in a
permanent place, and you
shouldn’t have to clean up and
remove your gear after each
operating session. Grandma'’s
kitchen table is definitely out!

improved efficiency and operator comfort
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You might want to separate
your equipment by installing
vhf gear (such as a 2-meter fm
transceiver) in a location more
convenient to family activities.
This location might be in the
family room or living room,
since this type of operation is
casual and more resembles
ordinary conversation than
does regular hamming. You
might find the vhf gear to be
more acceptable to the other
members of the family. In any
case, even if your vhf gear is
located in the same room as
the hf station, you might want
to segregate it completely as a
separate station, with its own
console.

Room layout

Personal preferences, likes,
and dislikes will dictate your
operating-room layout. Those
who have studied space
planning know that one of the
basic premises is the place-
ment of the entrance door —
all else depends on its location
and that of the window or
windows. These factors dictate
the available wall space you
can use for the main operating
console, auxiliary tables or
racks, bookcases, and
worktables. The more usable
wall space you have, the better
off you are. In any case, first
sketch out the room and locate
the main console, then work in
auxiliary tables and any floor-
mounted equipment you will
have to reach or have access
to. (Don’t forget storage space
for spare parts). Consider the
location of the door and
windows, feedline entry point,
availability of power outlets,
and location of telephone
jacks. Finally, locate furnish-
ings such as an easy chair,
couch or cot, portable refriger-
ator, and floor lamps.

Operating consoles and desks

Your operating surface
should be as large as possible
to allow room for the trans-
mitter or transceiver, receivers,
vfos, speakers, microphone,
key or bug, calibrators, and

other accessories you're sure
to acquire eventually.

Many hams start out with a
full-sized wooden door
supported by a metal desk-
height filing cabinet at each
end. This makes an excellent,
low-cost starter console. The
door is usually hollow, how-
ever, so it must be supported
by a vertical brace such as a 2
x 4 piece of wood if it's to hold
any great weight.

Other possibilities are the
large, collapsible Masonite-top
tables such as used by school
and church cafeterias.
Oversized executive desks
provide a basis for some of the
best consoles; they have a lot
of surface for your gear. These
desks have plenty of drawer
space for accessories (logs,
QSLs, message blanks, call-

books). Unfortunately these
desks are usually quite
expensive and are out of reach
of most beginners. Neverthe-
less, they can sometimes be
obtained from office-supply
companies as model closeouts,
or if slightly damaged, for a
fraction of their usually steep
list price.

Whatever console you
choose, you may want to use a
large piece of plate glass over
the table top to allow visual
aids (operating abbreviations,
country lists, and beam
headings) to be installed
permanently under the glass
surface.

One ready-made approach to
the operating console problem
is offered by several
manufacturers who produce
communications consoles. |

Radio desk manufactured by S-F Amateur Services, 4384 Keystone Avenue, Culver
City, California 90230. It's a good organizer for your ham equipment and fits anywhere
in your home, Assembly is required, but all hardware and instructions are provided. It's
98 x 75 x 125cm (39 x 30 x 50 inches) width, depth, and height.
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A partial view of the author's station showing equipment arrangement. When stacking
pieces of equipment on top of each other, consider off-on duty cycle. If equipment
runs continuously, make sure sufficient air space is available between the stacked

pieces to provide ventilation.

know of two such consoles,
which allow an entire medium-
sized station to be contained in
one unit. One is the Telco
unit,* which somewhat
resembles a large stereo
entertainment center and has a
self-contained area for all
operating equipment, while
doubling as an attractive piece
of furniture. The unit measures
110 x 50 x 113 cm (44 x 20 x 45
inches) and has sliding doors
and a front-disappearing tilt
panel, which allows all
equipment to be concealed and
secured when not in use. It
sells for about $140 directly
from the manufacturer.

A similar unit, known as a
““Radio Desk,” Is a double-
decker desk with two main
equipment tiers; the bottom tier
is tilted back for good visibility.
A continuous cubbyhole
underneath the main desk
surface allows for storage of
logs, callbooks, pencils, and
small accessories. It measures
991 x 762 x 1270 mm (39 x 30 x
50 inches) and comes in either
teak or walnut finish, or
unfinished in clear birch

*Telco Communications Products, 44
Seacliff Avenue, Glen Cove, New York
11542,

14 E:] October 1978

veneer. The desk costs
about $130.

There are other possibilities,
too, such as modular home
entertainment-center consoles.
While these are made primarily
for component stereo systems,
they can be adapted for radio
use and may be attractive to
the space-limited apartment
dweller. The main problem with
these units is the lack of leg

coax TO ANTENMA

FHF
TRANSCENER

room and a wide-enough top
surface, but they make a good
spot to park your accessories.

Operating convenience

Looking for a moment at the
desk-top itself, the location of
the receiver or transceiver is
probably the most important
factor. It should be positioned
for tuning convenience
(depending on whether you're
right or left-handed), and the
rest of the equipment should
be grouped around it. It's often
helpful to tilt the front of the
receiver or transceiver slightly
upward to make it easier to see
and use. When arranging
accessories around the receiver
or transceiver, bear in mind
that the most important station
controls are the tuning dials
and the transmit-receive (T/R) or
push-to-talk (PTT) switches. The
location of other station equip-
ment, relative to the receiver or
transceiver, is determined by
how frequently you use the
item and by how far you must
run interconnections.

For example, you don’t want
to run rf cabling all around the
shack to get from antenna
coupler to swr bridge to
transceiver.

Accessories should be
located near the equipment

AC POWER SOURCE
(SWITCHED AND FUSED)

©
O
©

STATION GROUND
ANTENNA swR - BE
COUPLER BRIDGE 0 B
[=] TRANSMITTER RECEIVER
]
- RAISED PLATFORM ALLOWS FOR STORAGE SPACE
WOODEN DOOR KEY/BUR |
i o |
FILE FILE
— —
| —

Fig. 1. Suggested beginner's station layout. A hollow wooden door mounted on two
double filing cabinets makes a good operating desk with room to spare. The top should
be 70 - 75 cm (28 - 30 inches) high. Normally you'll find it convenient to place major
equipment items about 40 cm (16 inches) from the front of the table. The arrangement
above Is for right-handed persons; if you're left-handed you might want to transpose
the layout so the receiver is on the left-hand side of the table.



with which they're to be used.
A rotary beam antenna control,
for example, should be located
close to the antenna coupler; a
speech compressor near the
transmitter; and the swr bridge,
dummy antenna load or
wattmeter so that they're easily
visible when transmitting. An
extension telephone and phone
patch, if desirable, should be
located so that you don’t have
to leave the operating position
to make a patch or answer the
phone.

Peripheral equipment

Generally speaking, only the
major station equipment should
be arranged on the table or
desk. Other equipment, such as
test gear and minor acces-
sories, should be located
separately on its own table or
work bench if possible —
portable microwave-oven carts
are excellent for test
equipment!

The main operating console
shouldn’t be used for construc-
tion projects, otherwise you
may find you’re kept from
operating by the latest kit
that's strung out all over your
equipment, which may be
damaged by drilling and
soldering.

f o

coax
SWITCH

Layout for a workbench for making quick fixes to your equipment. It contains the mini-
mum of test equipment and provides plenty of space for working. Lighting is impor-
tant; note the fluorescent fixture and the high-intensity lamp.

The microphone is usually
located directly in front of the
operator so that the transmitter
audio gain doesn’t have to be
run up so high that you sound
like Donald Duck in a barrel.
This location will also position
the microphone correctly for
push-to-talk (PTT) operation.
Some hams use a foot-switch
connected to the transmit-
receive (T/R) circuit rather than

AC POWER SOURCE |

eV
e =

VHE
TRANSCENVER XAl SPEECH FREQUENC
CALIBRATOR loomPRESSom WEYER | counTer
GROUND il ANTENNA LINEAR soeanen | XA | Lo R BUXILARY
m:;:‘-‘- COURLER AMPLIFIER vFO RECENER
I e
O o
[e] [&]
(@) [ @]

Fig. 2. Typical advanced station layout. If you're involved in specialized areas such as
RTTY or SSTV, you might want an extra table or two arranged at right angles to the
main console to accommodate all your gear. If your workshop is located elsewhere in
your home, it's a good idea to have a small table available for fast repair work you may

have to undertake.

a PTT switch. This allows
mounting the microphone on a
flexible gooseneck fastened
behind the equipment and
keeps the microphone base
from using space on the
console. The hand-held
microphone furnished with
most transceivers is best
suited for mobile work and
should be replaced with a
desk unit.

The hand key or keyer paddle
should be heavily weighted or
fastened to the table top. The
key should be aligned so that it
is far enough back from the
table front to allow your elbow
to rest on the table edge. A
single combination keyer
paddle and straight key, such
as made by Ham-Key and
Brown Brothers, is very
convenient.

Operating platform

As you acquire more gear
you'll likely find that the desk-
top becomes quite cluttered so
that there just isn't any room
left in which to maneuver, and
gear becomes stacked
inconveniently, one on top of
the other. An operating
platform is a good way to
reduce clutter, the idea being
to lift the main pieces of
equipment a few inches above
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FECENVER

I IT T 1T

J
-+

ACCESSORIES A
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A H STATIONERY
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Fig. 3. An operating platform allows you
to add equipment to your station without
taking up additional valuable table
space. The platform helps reduce clutter
by lifting the main equipment items
above the table top. This allows space
below the equipment for stationary and
small accessories. Dimension A should
be large enough to accommodate the
material you wish to place under the
raised platform. Dimension B can be
anything you like and can be the full
width of the desk or console. The front
of the platform can be made slightly
lower than the rear, which will tilt the
transmitter and receiver so you can read
dials and meters more easily.

the tabletop. This allows some
space beneath the gear for
smaller accessories. The
construction is easy, but you'll
have to design the platform to
meet your needs. You can use
1/2 or 3/4-inch plywood for the
platform and vertical supports.
You'll need at least one center
support in addition to the two
end pieces. These can be
attached to the platform
surface with wood screws and
angle brackets for rigidity. It's a
good idea to cut the end
supports so that they protrude
50 or 100 mm (2 to 4 in) beyond
the rear of the platform. This
will prevent the platform from
being jammed up against a wall
behind your console. It also
allows some space between
your equipment and the wall to
route cables and allow easy
access to the back of your
equipment. If you like, you can
permanently mount small
accessories under the platform
or to the vertical supports
using angle brackets or wood
screws. Fig. 1 and 2 illustrate
some representative station
arrangements. Fig. 3 shows an
operating platform that can be
used to increase your effective
table space.

Many ham stations look great
when viewed casually. But take
a look behind the equipment.
Often you'll find cables, wires,
and who knows what in a rat's
nest of confusion — all thrown
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hastily together just to get the
station on the air. The
dedicated ham takes pride in
his station, not only in first-
glance appearance but in what
connects it together. A little
care in planning your station
wiring will enhance operating
efficiency, safety, and
appearance. These tips will
help you in planning your
station wiring before you start
putting it together.

Preplanning

Before you start to arrange
your equipment, give some
thought to planning your
station wiring. Make some
diagrams on how you intend to
run cables and electrical wiring
between your service outlets
and your equipment. This
preplanning will help when you
decide to rebuild or add
equipment; you'll save time and
won’t have to try to remember
the original wiring layout.
Wiring for even a simple
station can become complex if
you add a few accessories, a
second or third antenna, an
additional receiver, or whatever.

Keeping track of your station
wiring will help if you have to
move and will save time and
effort when you reinstall your
equipment.

Identify the termination of
each cable and wire as you
install it. You can do this with a
Dymo Label, or you can use
colored tape and keep a list of
connections. Another hint: if
you plan on doing a lot of
experimentation with different
types of gear, think about using
barrier strips (insulated
terminal blocks with machine-
screw fasteners) mounted on
the back of your desk or table.
You can run all accessory
cabling through the barrier
strips for ease in exchanging
equipment. Be sure to use new
cable. Don’t use surplus wires
and cables; use only new
materials for this essential part
of your station.

Grouping equipment and
cables

If you plan your layout so
that related equipment is

HIGH
VOLTASE

located close together, it's
simple to keep your wiring
short. For the sake of
appearance, safety, and
efficient performance
interconnecting cables should
be grouped according to
function. They should be laced
or bound together with plastic
cable ties.

Although cables may be

bypassed and shielded, simply
running them all together is not
a good idea. Why? Because
doing so may introduce hum in
low-level audio lines or rf in the
power lines. Keep the groups
apart. Coax cable should be
separated from other cables
and ac lines. Open-wire or TV
twin lead must be run
separately from all other cables
and routed through standoff
insulators, both indoors

and out.

Power wiring

If it’s available, and

especially if you're running a
high-power linear amplifier, you
should have 220-volt primary
power in the shack. One way to
get it is to “piggyback’ onto
220-volt appliance wiring if your
shack is located, say, in the
basement. Another way is to
run a separate 220-volt line
directly to your shack and/or
workshop, terminating it in a
separate switch-box and/or
circuit-breaker panel. Be sure
you know which are the 220-
volt outlets! This is not

POWER
COMPANY RESICENT AL
FACILITIES

|
| FROILITIES ~ Fuses

oR
OETRIBUTION | METER
TRANSFORMER 4-— Bax CIRCWT BREAKERS

-

| 120 vAC

+ = == 220 wAC
| 120V
T = — =
SERVICE
lomoe A

GROUND | GROUND
|

Fig. 4. Simplified schematic of a typical
220-Vac power Installation for homes,
Note that on the home side of the sys-
tem one of the three power conductors
is grounded, usually at the service en-
trance. The remaining three conductors
carry 120 Vac to ground (center conduc-
tor), or a total of 240 volts. Branch cir-
cuits for 120-volt service are connected
through the fusebox or circuit breakers
to either one of the two 120-volt conduc-
tors to ground.



normally a problem in newer
homes, as the 220-volt lines all
use oversize 3-wire outlets and
are easy to identify. Some older
homes, however, use ordinary
outlet boxes for the 220-volt
service. In any event, be sure to
use wires that will handle more
than the maximum current you
intend to use.

The low- and medium-power
station usually can get by
without 220-volt service, but if
you're running a good deal of
power or have a lot of auxiliary
equipment, consider installing
a 220-volt line — not only in
the interest of safety, but for
better voltage regulation and
less ““light blinking”” when you
depress that key at 1 kW input!
Even if you don’t need 220
volts in the shack, run a
separate 110-volt ac line to the
console so you don’t end up
with many ac cables, all vying
for a few available wall outlets.

Preferably, all equipment
should be connected to this ac
line and should be controlled
by a single, fused switch
(hence the term “pulling the
big switch”). Accessories that
need power at all times, such
as clocks and memory keyers,
should be connected
separately to wall outlets or
ahead of the main switch. If
you run your own power lines,
whether 110 or 220 volts, be
sure you know what you're
doing and that you comply with
local electrical codes.
Alternatively, you can have the
work done by a professional
electrician. A simplified
diagram of a typical home-
power service is shown in
Fig. 4.

Fusing

One other point on wiring: A
hazard in every station is the
possibility of fire through
component failure. If a failure
is complete, the main house
fuses or circuit breakers will
normally go but possibly not
soon encugh to prevent a fire
from starting or for damage to
result to your equipment.
Separate circuit breakers in
your station will help prevent
these possibilities from
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The United Nations amateur radio station, K2UN, features a highly functional equip-
ment arrangement. Completely furnished by Yaesu Electronics, the console includes
dual high-frequency transceivers and a separate 2-meter station. All equipment can be
reached by the cperator from a single operating position (photo courtesy Yaesu Elec-

tronics).

occurring, but you should also
ensure that each piece of gear
connected to the ac lines is
individually fused.

Extension cords

Be careful about using
ordinary household extension
cords. They’'re designed for
low-current use, and you might
push them beyond their limits
if you try to use them to carry
power to your equipment. Most
ordinary extension cords are
designed to handle no more
than 5 or 6 amperes. If you
need extra outlets, install
heavy-duty, fused, multiple-
outlet boxes mounted to the
rear of your desk or table. If
you must use extension cords,
use the shortest ones that will
do the job for you. Don't over
load the cords with high-
current equipment, as the
cords can easily overheat and
cause a fire. Remember —
these cords are for temporary
use and shouldn’t be
permanently stapled or taped in
place.

Now consider the popular
three-wire cords. Many
appliances and heavy-duty
radio equipment today are
equipped with these three-wire
power cords. The purpose of

the third conductor is to
provide a foolproof means of
grounding the device,
regardless of whether its
cabinet or frame is separately
grounded. Use of this type of
power cord is highly
recommended. Why? It
prevents the potentially tragic
consequences of a cabinet or
handle of some appliance
becoming electrically *‘hot"”
due to some internal electrical
fault, with the risk of someone
accidentally coming into
contact with the hot circuit and
receiving a severe or even fatal
electrical shock. Many pieces
of gear don't come with these
cords.

However, consider replacing
your old two-wire cords with
those having the three
conductors terminated in a
grounding connection. Doing
so will ensure that the metal
cabinet or case of your
equipment is safely grounded
whenever the ac line is inserted
into the wall outlet. (Still, it's
good practice to bond the
major items of station
equipment together, as
mentioned earlier in this
article).

Be sure to check your power-
supply arrangements for the
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A grounded conductor is a safe con-
ductor. Your antenna is best grounded
when not in use, for lightning protection
of your home and your equipment. A
coaxial switch such as this Barker and
Williamson Model 590G grounds all but
the antenna actually in use. It's avail-
able from B&W dealers, or G. R. White-
house, 15 Newbury Drive, Amherst, New
Hampshire 03031 (photo courtesy B&W).

accessories in your shack. Do
any supplies represent a
potential shock hazard? Most
supplies are safe, but you may
have some of the older ac-dc
(or transformerless) supplies, in
which the high-voltage supply
negative side is connected to
one side of the ac line. This is
a definite ““no-no” insofar as
safety is concerned! If you use
this type of power supply in
any of your equipment, a)
completely enclose the supply
or isolate the equipment
chassis from the cabinet to
prevent accidental shock, or b)
use a 110-Volt isolation
transformer to isolate the unit
with respect to the 110-volt ac
line. Fortunately, this type of
power supply is on the way out,
but it's a good idea to check
out for safety any small ac-
powered accessories you may
purchase.

Fig. 5 gives some
suggestions on constructing a
multiple power distribution
panel for the console, while
Fig. 6 compares the relative
merits of the various ways of
connecting power cords to your
equipment.

Transmit-receive switching
OCne of the oddities of ham
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radio is that operators of low-
power stations frequently must
flip several switches to go from
transmit to receive, while the
more complex high-power
stations are usually controlled
by a single switch. T/R
(transmit/receive) switching and
control wiring were real
problems when hams home-
brewed their transmitters and
had trouble making the control
circuitry match up with their
store-bought receiver. Most
amateurs now purchase their
major items of equipment, so
T/R switching is less of a
problem today — although its
implications for the hobby are
not necessarily good.

Most manufacturers include
complete rf, audio, and control
switching capabilities within
their equipment. They also
provide extra sets of switching
or relay contacts to allow you
to switch other accessories
you may have, and they usually
give complete instructions in
their service manuals for
interconnecting wiring.

The problems appear when
you add linear amplifiers,
auxiliary receivers, antenna

UNSWITCHED
OUTLETS ou

couplers, phone patches, and
other equipment that may have
to be switched when going
from transmit to receive.
There's no pat answer as to
how to best wire up all these
accessories (although the
ARRL Handbook has some
good guidance on control
circuitry).

Probably the best approach
when confronted with T/R and
control wiring problems is to
lay out the switching arrange-
ments for each piece of gear
on a piece of paper and try to
plan the whole thing as an
integrated system, rather than
try to work at the interconnec-
tions in piecemeal fashion. You
may find, in doing this, that
you'll need to install an extra
relay for all the switching, but
so be it!

For CW work you'll find that
most equipment has provisions
for using a built-in CW audio
sidetone to activate the VOX
(voice-operated-transmit)
circuitry in the transmitter or
transceiver. When operating in
the CW mode, actuating the
key shifts the station to
transmit. If you want to go
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Fig. 5. A multiple-power distribution center showing how to distribute ac power for a
medium-power amateur station. Any such distribution center should have fused out-
lets for clocks and other accessories that must have power applied at all times. The
distribution center should also have an adequate number of switched and fused out-

lets for your station equipment.



manually from transmit to
receive, you can either use the
microphone PTT switch or use
a foot switch (which | prefer). In
any case — regardless of how
many accessories you have on-
line that must be switched —
make sure that all are wired to
be switched automatically. You
should not have to throw more
than one switch when going
from transmit to receive, or
vice-versa.

Antenna switching

Rf switching is usually no
big problem unless you use
more than one antenna and
transceiver, transmitter, or
receiver combination. Most
stations will eventually grow to
the point where several
antennas will be in use, with an
auxiliary receiver also being
used in addition to the main
receiver or transceiver. If you
use coax, it's a fairly simple
matter to switch rf from
antenna-to-antenna, or to
dummy load, or from trans-
mitter to transceiver, or to
auxiliary receiver. Multiple-
position coax switches can be
connected back-to-back to
allow any of the antennas to be
used with any item of equip-
ment, as shown in Fig. 7.

For safety sake, it’s best to

Fig. 6. Methods of con-
necting power cords to elec- |
trical equipment, This il- : |
lustration shows the safety | ||
merits of using two- and |
three-wire ac cords. In A | -
the conventional two-wire,
nonpolarized 2-way plug is — —
used. Either side of the ac |
line is connected to equip- |
ment without regard to po- | ”
larity. No provision exists |
for grounding cabinets or |
chassis. B shows theuseof | -
a “polarized" plug, which
allows the grounded side of
the ac line to be connected |
to equipment cases and |
|
I

|
B

cabinets. This advantage is
offset by the danger that
wiring errors will make cab-
inets hot with respect to ac.
The 3-way plug wiring in C
Is rapidly replacing the

=

use the type of coax switch
that automatically grounds all
antenna circuits except the one
in use.

Some final thoughts on
wiring: Label all your low- and
high-power wiring, switches,
and antenna leads with the
viewpoint of a visiting ham
trying to operate the station
with but the simplest of
instructions. Could he do it?

Furnishings

Besides the main factors of
room layout and equipment
arrangement, there are some
smaller details that should be
considered for that finishing
touch.

Lighting. Probably the most
desirable light sources are
either ceiling-mounted pull-
down lighting assemblies
(which eliminate ac line cords
from getting in the way) or
flexible-type lamps on booms,
which can be mounted at the
rear of the console and swung
out as needed. Fluorescent
lamps give good illumination
and are a great deal more
efficient than incandescents —
though be prepared to spend
some time filtering out the rf
hash most of them generate.
High-intensity lamps are good

CONVENTIONAL METHOD USES

TWO—WaAr
PLLG ORDINARY NOWMPOLARITED AC PLURG
INTERMEDHATE "HALF-SAFE”
TWO—WAY METHOD MAKES LISE OF

POLARIZED AC PLUG AND
GROLNGWNG OF CABINE TS AND
ONE SIDE OF AC LINE [OBSOLETE)

BEST METHOD: THIRD WiRE !5 USED
FOR GROUNDING

other two arrangements and is safest by far. Metal cases and cabinets are automatical-
ly grounded whenever the ac cord is inserted into the wall socket. Which arrangement

are you using for your ac connections?

Twenty-four-hour clocks displaying
Coordinated Universal Time are a great
convenience for ham operating. Shown
is an analog instrument that gives local
time around the world.

for spot detail work, such as
writing in the log or QSLing.
Recessed ceiling fixtures
should not be relied upon to
give adequate illumination. Of
course, lights should be
independent of any master
switch and may best be
controlled by the on-off switch
near the door. Light dimmers
are effective for late-night work
but, like fluorescent fixtures,
they put out a lot of rf noise.

Recording. Have a tape
recorder available in the shack
— it will be handy for recording
unusual contacts and possibly
in documenting your DX
claims! Practically any recorder
will do as long as it doesn’t
have excessive wow and flutter.
Frequency response is not a
factor as the recorder will be
used only for communications
work. You may have to debug it
for radio-frequency interference
(RFI), however, especially if
you're running high power. You
can easily tap off audio from
the receiver or transceiver
using a Y adapter at the
speaker output jack if you want
to run audio directly to the
recorder input. | use a very
small, highly portable (and
inexpensive) cassette recorder,
of the type that has a built-in
capacitance microphone. This
allows me-to catch both sides
of QS0s without intricate
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interconnections to the station
equipment. | find the audio
quality entirely acceptable.

Clocks. No shack is complete
without clocks — at least two,
one on local time and the other
on Coordinated Universal Time
(formerly known as Greenwich
Mean Time). The choice of a

ANTENNAS

offers a combination digital
clock and frequency counter in
one cabinet.

If you prefer the conventional
time display, consider a fancy
timepiece such as Yaesu's
QTR-24 world time clock, which
automatically shows at a
glance the time in any principal
city or time zone. Although it

o —0
i o
4 v
¥
coax Dy v AN
SWITCH LOAD // TRANSCEIVER
] /
faeldy
Py LOW-PASS 04X ame
COUPLER FILTER BRIDGE SWITCH [FRAMECENES
AUNXILIARY
RECENVER

Fig. 7. Suggested rf switching arrangement. Multiple antennas and a dummy load may
be connected to a variety of equipment. The common feedline between the two coax
switches is a logical point to install an SWR bridge or wattmeter. The lowpass filter
should be connected in the line on the coupler side of the SWR bridge, because some
bridges tend to generate harmonics from an otherwise TVI-free transmitter. In the in-
terest of safety and lightning protecticn for your gear, use the type of coax switch that
automatically grounds the unused positions. Some CB-type coax switches don't

have this feature,

digital or conventional display
is up to you — digitals are
certainly easier to read at a
glance but are subject to RFI,
which may cause the clock to
dump (change its reading)
whenever you go on the air.
Most will also dump during
momentary power failures. The
accuracy of digital clocks,
however, is outstanding and
they can be precisely set using
either a 12 or 24-hour format. If
purchased as a kit, the digital
clock makes an excellent
construction project, though
not a first project (integrated-
circuit construction techniques
are a bit tricky the first time
out). A recent innovation is the
dual digital clock, which is
actually two electronic digital
clocks mounted side-by-side in
the same enclosure and
powered by a common power
supply. This allows one clock
to be set to local time and the
other to be set to Coordinated
Universal Time; or you can have
a 12-hour format on one clock
and a 24-hour format on the
other.* The same firm also
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runs on a small battery, it
keeps excellent time. Which-
ever type you prefer, locate the
clock in a prominent place
where you don't have to turn
your head to look at it.

Technical data files. Be sure to
keep a good file on all your
station equipment, including
the instruction manuals,
records of serial numbers,
sales receipts, schematics, and
equipment maintenance data.
Two-drawer file cabinets are
fairly inexpensive and are good
repositories for this kind of
thing. Also in your files you
should keep your current
station wiring diagram and
hookups, reference materials,
and product information sheets
you may want to save. You
might also want to maintain a
file of various contest rules,
FCC regulations, as well as
your wife's household appli-
ance data. You'll be miles

*Such a kit is sold by Aldelco
Electronics, 2281 Babylon Turnpike,
Merrick, New York 11566.

ahead with a good technical
library.

Bookshelves. Allow adequate
bookshelf space to keep radio
textbooks you may acquire,
handbooks, manuals, and back
issue of ham magazines.
Maintaining back issues of
radio magazines is particularly
important if you have the room.
When you’re looking for some
particular circuit or product
review or whatever, there's no
substitute for having the
reference material available at
your fingertips. Many
magazines sell binders or
cardboard shelf-stackers in
which to store them. They're
good investments if you want
to hold onto your magazines.

Maps and things. Maps, globes,
and other appropriate decora-
tions add a certain “‘class’” and
a finishing touch to the shack.
Plasticized wall maps are
expensive but are beautiful and
contribute much to the looks
and ‘‘cosmopolitan appear-
ance” of the shack. Floor- or
desk-mounted globes add a
regal touch. On the simpler
side, you may want to specially
display your first QSL received,
a photo showing you complet-
ing your first contact, or even a
series of photos showing the
forward progress of your shack
over a period of time. A little
ingenuity and imagination will
go a long way in dressing up
the old radio room.

HRH
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BY BEN LOWE, K4QF/K4VOW

It has been said that
sometimes we wouldn’t
proceed down a given road of
life if we knew what awaited
along the way. This, of course,
works both ways — some of
these roads offer rewards that
aren't at all obvious when we
begin the trip. Such has been
the case during my journey on
the path of amateur radio.

My path started on a cold
winter day in 1957 when | rode
my bike out to the station of
W4BXP to take my novice
exam. |t was not an auspicious
start, because my mother had
already explained that
“electricity” was too dangerous
as a hobby. Furthermore, the
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high cost of radio equipment
would prohibit my ever owning
a station anyway. But, being 14
years old and naive, | took the
test anyway and waited for the
license to arrive.

As time progressed |
concentrated primarily on 40-
meter CW (low power) and 6-
meter phone; neither of which
easily lends itself to working
much DX. Even these efforts
were interrupted for a period of
time by school, from which |
emerged to live in an apartment
with antenna restrictions. By
1970 my ham-radio career had
been somewhat non-
spectacular, and the primary
mode of operation was 2-meter
FM, mobile only, with minor
efforts on 75 meters and 432

MHz from the apartment.
Then, in 1971 things began to
happen! | married my loving
wife Laura, who was an airline
employee, so this opened up
all sorts of travel opportunities.
When Laura asked where in the
world | first wanted to go, in
the spirit of all adventuresome
young men | answered, "Aus-
tralia.” Chance would have it
that one of the hams | knew at
work was in hot pursuit of his
“Captain Cook’s’ award, to be
issued after he worked some 50
Australian amateurs during a
one year period. One of the
stations whom he regularly
contacted was Ray, VK3ATN, of
2-meter moonbounce fame with
his stacked rhombics and 150
watts. When Ray learned | was



coming to Australia, he
proceeded to arrange an
itinerary for my trip even
though | insisted | didn’t want
to impose upon anyone.

Down-Under hospitality

The trip turned out to be
fantastic. When we got off the
plane in Sydney on Sunday
morning, we were greeted by
Frank, VK2ADE, and Noel,
VK2ZNS. They escorted us to
the hotel to allow us a few
hours rest from the long trip.
Later that afternoon they
returned with Olga, Frank's
wife, and we proceeded with a
guided tour of Sydney. We
enjoyed the tour very much,
and Laura quickly learned that
hams all over the world are
“just alike.” On the following
day we continued the tour, and
Frank suggested that we move
to the Kuala Motor Hotel since
buses left directly from there
for the domestic terminal at the
airport. The value of having
local contacts in a country was
rapidly coming into focus. We
offered our farewell to Frank
and Olga, and told them we
would see them again when we
came back through Sydney.

Ray, VK3ATN, had proposed
a trip schedule from then on
that we never would have
dreamed of making ourselves.
We departed Sydney for Griffith
on Ansette Airlines. Griffith is

some 480 km (300 mi) west of
Sydney, between the
Murrumbidgee and Lachlan
rivers. There we were greeted
by Frank O’'Donnel (VK2QC)
and his wife. They met us to
ensure that we could get our
connecting charter flight
without any problems. This
next flight took us southwest
over a relatively unpopulated
area to Swanhill, Victoria. | had
learned to fly in a part of Texas
which resembied this area, so
the scarcity of signs of
inhabitants on the ground
while flying in a single-engine
plane didn't disturb me too
much, although Laura seemed
a little dubious of the whole
affair. After landing at a small
airport just outside of Swanhill
the charter flight took off and
left us standing there. No one
was in sight, the one small
building was locked, and there
was no telephone. All | knew
was that Ray was supposed to
be there — but he wasn't.
Since we were 16,000 km
(10,000 miles) from home, with
the temperature at 35° C (95°
F), | felt that | should say
something encouraging to
Laura, so | told her, ‘'l sure
hope this ham radio fellowship
works like | read in the
magazine.” You can imagine
the look | got!

About that time Ray, with his
wife and family, drove up and

“The Tasman sea meets the rugged coast of North Island, New Zealand, north of
Wellington. | couldn't help thinking of the propagation possibilities across the water
toward Australia.”

the situation immediately
improved. We spent several
days in Birchip with Ray and
his family, and really had a ball
at the parties and other get-
togethers. Most of all we
enjoyed meeting and talking
with all the people. Later, along
with Ray's father, we drove
down to Balarat where we
visited with John, VK3HW, and
his wife. We had an enjoyable
lunch and then proceeded to
tour the town to see some
other amateur-radio installa-
tions. Of course John's station
looked most impressive; he had
a full-size, 3-element, 40-meter
beam, but it was so high that |
thought it was a 20-meter
monobander. Then he told me
how most of the Australian
hams home brew their own
towers. Now that was
impressive!

From Balarat we drove on to
Melbourne, caught a flight to
Sydney, and left for home the
next day.

Puerto Rican VHF

Our next overseas trip, in
May 1972, involving ham radio
started in Sioux Falls, South
Dakota, where | attended the
Central States VHF/UHF
Conference and met Sam
Harris, KP4DJN, (Ex W1FZJ).
Sam had been very instrumen-
tal in the first amateur
moonbounce contacts and had
eventually migrated to Arecibo,
Puerto Rico to work at the 300-
meter (1000-foot) diameter dish
located at the observatory.
During his talk at the
conference he suggested that
he'd be glad to give any visitors
a guided tour of the instal-
lation. We had been to Puerto
Rico a few times, so | wasted
no time in telling Sam I'd like
to visit the dish during our next
trip. Later, after corresponding
by mail, his wife Helen,
(W1HOY/KP4) offered to let us
sleep at their house during the
visit. The only catch was — the
house wasn’t finished! We got
the waterbed in the future
garage, which was okay
because none of the rest of
the house had doors or win-
dows yet. Of course, we were
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The rugged alpine passes make working through vhf repeaters a great gamble. This is

Arlbergpass, Austria, near Liechtenstein.

well protected by the two dogs
— Moon and Bounce — and
the weather was always
perfect. In addition to a tour |
received free lessons on how
to work moonbounce from one
of the masters.

Around the globe

A year and a half later
(October 1973), we took an
around-the-world trip with no
preplanned ham-radio contacts.
Our travels took us through
Europe to India, on to Bangkok,
Hong Kong, Taiwan, and then
home via Sydney, Australia.
While there (for only one night)
we telephoned Frank, VK2ADE,
and arranged to meet him and
Olga for dinner. By that time |
had been out of contact with
amateur radio for a solid
month. | know Frank must have
wondered why | was so anxious
to operate his rig and read
his QST.

When Laura and | arrived
home there was a letter waiting
for me from Hans, HBOAQZ. He
had a few questions about one
of my electronic designs, and |
had a lot of questions about
Switzerland and 2-meter fm
operation there. | thought that
on our next trip I'd try to obtain
a reciprocal license if 2-meter
fm operation were feasible. My
TR-22C was convenient to
transport on such a trip, and
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the Swiss and German
authorities were very gracious
in granting me reciprocal
licenses; Hans supplied the
necessary repeater information.
When my wife and | finally
arrived in Geneva, in October
1974, | was set to go. We
rented a car and headed around
the Lake of Geneva. | could
hear the Schilthorn Repeater on
the magnetic-mount antenna,
but not very well. Signals
picked up considerably as soon
as we came out of the tunnel
from Coppenstein on the
northern side of the mountain;
we were practically under the
repeater! However, there did

seem to be a problem in
making contacts, even though |
was able to key the repeater.
What | was hearing sounded to
me like a fantastic 20-meter
band opening. F, |, DL, DB, and
HB9 stations were all rolling in.
A few days later | learned about
the problem in making contacts
while we were visiting Max,
HBYIN, and Edi, HBO9MGL. A
severe winter storm had
knocked out the repeater
receive-crystal oven, so the
receiver had drifted off fre-
quency. Many of the Europeans
had VFOs, so it was no
problem for them to shift input
frequencies to match the
repeater receiver. Along with
the repeater crystal, | had
installed a simplex transmit
crystal in my rig, so | managed
to make contacts with a few
hams, including Max and Edi.
In addition, | was receiving a
fine education on repeater
operation outside the United
States. Much to my surprise,
many stations had never
contacted a W or K before; |
thought we were a dime a
dozen!

After a brief visit with Liz,
the wife of HB9AQZ (Hans was
away on business), we
continued on our way through
the Black Forest and on to
Bavaria. Since | only had the
Schilthorn frequency (145.1
MHz transmit, 145.7 MHz
receive), | didn't work or hear
any other stations until | got

An interesting part of our visit with Hans, HB9AQZ, was the chance to see his sta-
tion, which consisted of all homebuilt equipment.




back within range of that
repeater a few days later. How |
wished the fellows back home
could have heard my CQs from
Liechtenstein.

At this point I'd like to pass
along a few tips | picked up
along the way. While some
stations spoke English, many
others did not. In this situation
it is very advantageous to learn
a few words in the native
language of the country being
visited. Phrases most often
used are: “My name is...,"
“My QTH is...,” and “73 and
thanks for the QSO.” The
international Q-signals and
phonetics work wonders, but
you must realize that letters are
pronounced differently in other
languages (for example, QTH in
German is pronounced Que-
Tay-Hah). These pointers will
help you contact the stations
with “Limited License” in
foreign countries. This is a vhf
license similar to our Techni-
cian license, but without high-
frequency privileges and
without 6 meters. These
fellows aren’t exposed to the
barrage of English used on the
high-frequency bands.

One other thing | discovered
is that 145.5 MHz is the interna-
tional simplex frequency in
Europe, much like we use
146.52 in the United States.
(The two-meter band in Europe
is from 144-146 MHz)) This is a
very handy frequency for
Europeans, and | think we
should strive to populate it
here in the United States and
the rest of the world. This
practice would certainly
enhance the capability of
making contacts for those who
travel to other countries. It
should go without saying, of
course, that is is imperative to
obtain a reciprocal license for
each country in which you plan
to operate. Sometimes this may
take 3 or 4 months, but with
the WARC-79 conferences
approaching, amateurs
throughout the world can’t
afford any black marks against
their fraternity.

South of the border
Our next adventure, in April

My wife and | enjoyed a roadside picnic stop in New Zealand. There's a two-meter whip
on the roof of the rented car, allowing us to work through some of the repeaters along
the way. The right-hand steering wheel in the car took some getting used to.

and May of 1975, carried us to
visit our neighbors to the
south, and a cousin had
recommended Peru as one of
the interesting countries there.
With our limited time we
decided this was our direction
of travel. A few weeks before
the trip, | was on 20 meters one
night looking for some of my
Australian friends when | ran
across OA4AFS, Pancho, in
Lima. When | told him we
would be traveling through
there in a few weeks he
suggested we try to get
together. | asked him about 2-
meter, fm, and uhf operation
there and wanted to find out
more about the local activity.
Pancho felt that vhf operation
around Lima was practically
nonexistent. We did exchange
letters and QSL cards, and
arranged for me to telephone
him upon arrival in Lima. On
the Sunday afternoon of our
arrival we completed this call
and set a date for dinner on
Wednesday. Early Monday we
headed for Cuzco and Machu
Picchu to explore these ancient
cities. Wednesday finally came,
and we met with Pancho and
his family. Here | discovered
that Pancho's daughter, Maria
Rosa, OA4TU, was married to
an American who was
attending school in Nashville.
(Chuck, Maria Rosa's husband,

has since completed his school
work and moved to St. Louis.
Maria Rosa operates from there
as OA4AQF/W0, and Chuck is
studying for an amateur-radio
license.) Pancho and his family
were able to explain many
Peruvian customs and facts; no
one can describe a country as
well as the natives, and Pancho
and his family are excellent
ambassadors.

A few months later
(September and October 1975)
we were off again to Europe.
Once again | was set and ready
to work through the Schilthorn
Repeater on 2-meter fm. After a
number of contacts while
mobiling, and a brief visit with
Hans, HB9AQZ, and family, we
were out of range and back into
Bavaria. This time we were
headed for Vienna through
Munich. Southeast of Munich
in Germany and just before we
got to Salzsburg, Austria, the
activity began to pick up again
on the 145.1-145.7 channel. |
worked several stations here,
although | never did determine
exactly where the repeater was
located.

On the way back to Geneva
for our departure, we stopped
to visit 4U1ITU (the amateur
station at International
Telecommunications Union
headquarters). There we visited
the station, under the guidance
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lost city of the Incas, in Peru before we
met Pancho, OA4TU, and his family in
Lima.

of Ted Robinson, and later met
Ray Stevens, G2BVN. | sure
wished I'd had the crystals
necessary to work 4U1ITU on 2-
meter fm! That would have
been quite a QSL card to add
to my collection.

It would be very difficult to
say which country is best to
visit and which is most
beautiful. But one of the more
beautiful areas of the world has
to be New Zealand. Our journey
there, in February 1976, began
in Auckland with a chance
meeting with Harry Marsh,
ZL1AFX. Harry was working at
an electrical supply shop where
we were trying to buy an
adapter for the transformer
used for charging my TR-22C
batteries. He fixed us up with
the adapter, and, in addition,
placed a phone call to the
Radio Inspector’'s Office to
check on my request for the
reciprocal license. Within 3
hours we were picking up the
license with the call of
ZL1AQC. (This was preceded
by 3 months of letter writing.)

The 2-meter band plan there
is different from both America
and Europe. | did observe that
Channel E in New Zealand had
the same output frequency as
the Schilthorn Repeater (145.7
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MHz) and the same input
frequency as Decatur, Alabama
(146.40 MHz). After a quick
switch of crystals, | was ready
to go on the Bay of Plenty
Repeater at Whakatane.
Through the repeater there |
worked several stations and
ended up at John's (ZL1AOF)
house for dinner. Carl,
ZL1TGW, came by to visit and
we spent a most enjoyable
evening talking mostly about
ham radio and politics in vari-
ous countries. As we continued
on our way the next morning,
David and Jill, ZL1ACN and
ZLATSA, directed us (via 2-
meter fm) to their house for
morning tea. There we had
another nice ragchew and visit.

A couple of days later we
stopped in Wellington to visit
Tom Clarkston, ZL2AZ and his
wife. Tom is one of those long-
time hams who can hold his
listener spellbound for hours
talking about the QSQO'’s he’s
had, the places he’s been, and
the changes he’s seen in our
hobby throughout the years. He
also told us we had arrived
there the first day of the new
season’s oyster catch. What a
stroke of luck!

After eating our fill we
headed up the western side of
the North Island. Although |
didn't make any contacts in
this area, I'd have to recom-
mend this route to anyone. Just
north of Wellington the view
looking west across the
Tasman Sea is one of the most
beautiful anywhere. The sea is
aqua in color with the waves
breaking on black rocks. |
could just imagine how well
someone would get out over
that path on 432-MHz, beaming
toward Australia.

The following day we
continued north on our way to
Auckland. Along the way there
was another channel E repeater
on Mt. Egmont, and | managed
to make one contact here —
my only ZL2 for the trip. (We
never were quite within the
necessary range for full quiet-
ing on that repeater.) One day

*ARRL, 225 Main St., Newington,
Connecticut 06111.

later we arrived in Auckland,
caught a flight to Sydney, and
had another short visit with
Frank, VK2ADE, and his wife,
Olga. This made our third visit
to Australia with Frank and
Olga. Happily, our path keeps
leading us back!

One final trip awaited us
before our “jet-setting” days
were curtailed. (I'm sure we will
occasionally visit other
countries, although not nearly
so frequently.) Some of our
German friends who had been
temporarily assigned to duty
here in Huntsville kept asking
us to come to Cologne. While
visiting these friends, | asked
about a ham from Cologne |
had also met in Huntsville the
previous year, Dieter, DK4PZ,
My friend quickly located
Dieter, and we were off for
another eyeball QSQ. Dieter
had been active on 2-meter fm
in Huntsville, but was not yet
on the air in Cologne.

Another who was temporarily
assigned to Huntsville was
Tish, I3ATE. We have never had
the opportunity to visit Tish
and his family in their home-
land, so this is a trip we can
look forward to in the future.

In conclusion | don't want to
suggest, especially to you non-
hams, that obtaining a ham
license will guarantee world-
wide travel. | do say that hams
who travel overseas certainly
have the edge on the non-hams
as far as getting the most out
of their trip. And it surely
behooves those hams who visit
foreign countries to get a
reciprocal license, if agree-
ments exist between the
countries, and thus meet the
natives of the country you are
visiting. A short telephone call
or note to ARRL* can get you
reciprocal licensing details
here in the United States. Of
course this is a two-way street,
so we should be watchful for
hams visiting here from other
countries. The resulting QSO
could be one of the most
rewarding you will ever make.
Knowing what | know, just the
fraternal aspects of ham radio
would easily justify obtaining
the license. HRH
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- A neat way to spend a sunny A
" ‘afternoon — with your feet on the ground. ..
_and your head in the clouds "
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BY RON RAY, WB3BKJ

You're interested in electronics
or you wouldn’t be reading
Ham Radio Horizons, right?
Well, so am | — but | have an

| additional interest. It's one you

already share with me if you're
one of the hundred-thousand or
so RC flyers in the United
States. You've never heard of
RC flying? Then you've been
missing a lot of fun.

RC is the term used for radio
control.! RC flying is the radio
control of model airplanes. RC
flying doesn’t require an
extensive knowledge of
electronics. You can buy the
equipment in kit form at
reasonable cost and add to it
as your interest expands. In
this article | describe how to
get started in RC flying, the
licenses required (easy to
obtain), and the equipment —
where to obtain it and how to
use it.

| find RC a fantastic sport,. It
combines my interests in radio
and the fun of getting my head
into the clouds, so to speak.
It's difficult to describe the
pleasure and excitement of RC
flying. Try to imagine how it
feels to catch a thermal
(updraft of warm air) and fly a
model sailplane by controlling
it with a little box held in your
hand. If you’ve never tried

8 flying RC perhaps you should.

About the only prerequisite
is a desire to try. RC flying is
available to everyone, and the
FCC issues free Class C
licenses to anyone over 11
years old. Of course this
license is only valid for certain
frequencies and isn't valid on
frequencies used for ham RC
activities. However, with RC
flying you never fly with more
than a single operator on any
one frequency. The conse-
quence of more than one
operator trying to fly on the
same frequency is that, at
least, one model will crash.

All right, so you're interested
— great! You'll need the fol-
lowing to start operating: a
license, the RC equipment, a
model plane, and some place



Table 1. Frequencies in MHz, transmitter and receiver antenna-flag colors,
and licenses required for radio-control operation of model aircraft.

Class C Amateur Only
26.995 Brown 53.100 Black/Brown
27.045 Red 53.200 Black/Red
27.095 Orange 53.300 Black/Orange
27.145 Yellow 53.400 Black/Yellow

27.195 Green

53.500 Black/Green

Class C

72.080* White/Brown
72.160 White/Blue
72.240* White/Red
72.320 White/Violet
72.400" White/Orange
72.960 White/Yellow
75.640" White/Green

*Reserved for model aircraft only — observe this FCC ruling strictly.

to fly it. You can get a taste of
RC flying, however, even before
you receive that license from
the FCC, which usually takes a
long time (more about that
later).

If you have a ham ticket
(Technician class or higher) you
can operate above 51 MHz with
your RC gear as long as your
transmitter doesn't exceed one
watt output. Certain fre-
quencies are used by ham RC
operators (Table 1). You're not
required to log, identify, or to
give notice of remote opera-
tions. Additionally, you're not
restricted to plain language as
in normal communications. The
relevant parts of the rules are
found in the FCC regulations,
Part 97 (paragraphs 97.89-b,
97.93, and 97.99-a through d).
It's well to become familiar
with these rules before you
begin your RC project.

Even with your ham ticket
you'd be wise to obtain a
Class-C Radio-Control Service
license. The license is free and
allows frequency privileges on
4 meters and 11 meters. If you
don’t have an amateur radio
operator’'s license you must
obtain a Class-C license to
operate your RC gear. To obtain
the license you must be at
least 12 years old and submit
an application to the FCC. The
application form is the same as
that for Class D (CB) licenses.
The proper document is FCC
Form 505, which can be
obtained where CB sets are
sold. | suggest that you use red
ink when you check ‘“item 13"
for “Class-C Station License.”
(The FCC has been known to

send Class-D licenses to those
requesting Class C.) The form
should be sent to the FCC,
Gettysburg, Pennsylvania
17325. Remember that the
Class D (CB) license is not
valid for radio-control
operation, so get that Class C;
or use your ham ticket if you're
flying on the ham frequencies.

RC equipment

Many brands of RC
equipment are available. Most
will serve your RC needs
reasonably well. When you're
flying your plane, certain
factors relating to your equip-

ment should be of concern.

You'll want equipment built
with good-quality materials.
Quality materials will last
longer, and fewer system
failures will occur. When you
do crash (and everyone does),
have your equipment
checked over.

Select a brand that offers
speedy and reliable repair
services. Occasions will occur
when your plane gets further
away from you than is
desirable. The power output of
your transmitter, combined
with your receiver's sensitivity,
determine how far you can
control your aircraft. Make sure
you'll have enough range not
only to get your sailplane into a
cloud but also to bring it back
down, with you still in control.

Control system: The
electromechanical device that
moves the plane’s control
surfaces is called a servo. If
the servo is performing
smoothly and has enough
power, you know that proper
commands can produce good
performance from your plane.
However, if the servo doesn't

The small size of the three-channel RC transmitter is shown in this photo of an
RS-3-SO controller (available from RS Systems, 5301 Holland Drive, Beltsville, Mary-
land 20705). A three-channel set provides controls for the Standard and Modified Stan-
dard-Class sailplane models.
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The Windfree, by Mark Models, 220 North Tulip St., Escondido, California 92052, is
one of the better sailplanes available to the radio-control enthusiast.

have what it takes then there's
not much the rest of the
system can do to correct it.

For every function you want
to control, you need one
channel. With a two-channel
set you can control the rudder
and elevator only. You want
enough channels to cover your
control functions, but addi-
tional channels cost more.
Three channels will cover
nearly anything in sailplanes,
while five or six channels will
cover nearly any normal flying
you can think of.

Power supply: The control
system will be operating on
batteries. If the batteries are
weak the servo power and
range will suffer. Dry batteries
discharge so that the voltage
decreases from maximum to
the dead state uniformly with
time. Therefore you should use
new dry cells each time you fly
or you'll be flying at less than
the RC system’s peak potential.
Rechargeable ni-cad (nickel
cadmium) batteries not only
can be recharged to peak
voltage before each trip to the
flying field but also have a very
desirable discharge pattern.
The voltage from ni-cads
remains very near the full
voltage for most of the
discharge. Only after the cells
have been nearly discharged do
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they drop below 75 per cent of
their full value. What you want
is the “most for the longest,”
which is exactly what the ni-
cad provides.

Choosing RC equipment: In
considering the points just
mentioned it's apparent that
price is not the only factor to
be considered when selecting
RC equipment. Compare
different sets, talk to others
who use the sets, and check on
the service availability. Then
choose a set that will make you
feel secure while you're flying
your planes. The last thing we
want is poor equipment. This
potential problem, however, is
much worse for the beginner.
The experienced flyer can tell
the difference between
equipment problems and
problems caused by his flying.
The beginner, however, is likely
to blame himself and become
needlessly discouraged over
difficulties that could have
been corrected by having the
faulty equipment repaired.
When you get to the flying
field you'll discover many
different types of flying (and
flyers). Some fly for the thrill of
the race. In Formula One air
racing the planes fly at speeds
up to 322 km/h (200 mph).
That's true speed, not scale
speed! The g force on these

planes at the turns is about 45.
Still other flyers feel that
pattern is the only way to go.
You'll see such pattern flyers
practicing their Cuban-eights,
eight-point rolls, and other
pattern maneuvers by the hour.
Others spend months and even
years building the most
beautiful true-scale aircraft.
Some of these modelers attend
to details to the point of having
functional instrument panels in
a 25-mm (1-inch) wide cockpit.

| believe there's no better
way for the beginner to start
than with nonpowered aircraft.
Using a glider, either the slope
soaring or sailplane, is the best
way to learn RC flying. | love
flying a sailplane, and there are
several reasons for starting
with a glider.

First, you must learn how to
fly, not how to be an engine
expert. Second, flying is an
interaction between the aircraft
being controlled and the forces
in the air through which the
aircraft moves. Learning this
interaction is best done by
using the air rather than
overcoming the air by engine
power. Third, while gliders have
been flown at speeds far
greater than 161 km/h (100
mph), normally they are flown
rather slowly. Thus, in most
cases, the glider will be far
more forgiving of your initial
slowness in mastering the art
of precise control. Finally, the
potential of damage to others
is much less in the event that
you do make a serious error
while learning to handle a
plane.

An important fringe benefit
of learning to fly with an
unpowered plane is that, when
you do start flying powered
craft, you'll feel at home with
your plane if the engine dies in
the air. After all, under this
condition the plane is just an
inefficient glider.

Now to the problem of where
to fly. Chances are you're not
the first person in your area to
ask this question. | indicated
earlier that you could probably
get a taste of RC rather quickly.
While you're waiting for the
FCC to send you the license



there are certain conditions
under which you can fly. But
first you'll have to find another
flyer. Let’s consider ways you
might find other flyers and a
flying site.

“Let your fingers do the
walking” — check your Yellow
Pages. Call your local hobby
shop to see if they handle
radio-control planes and
equipment. If the answer is
yes, you're well on the way to
finding the flying site and the
flyers. The next question is,
“Where do most of the local
people usually fly?” You don’t
have to ask when; just head out
to the field on any Saturday or
Sunday afternoon, unless the
weather is too windy or stormy.
You'll find the flyers there.
Next, find out if there's a local
RC club, and if so, whom you
should contact about attending
a meeting.

In the unlikely event you
can’t find a hobby shop that
knows anything about RC
flying in your area, write to the
AMA. The AMA, or Academy of
Model Aeronautics, 815 15th
Street, N.W., Washington, D.C.
20005, had a membership of
over 62,000 last year. Ask them
for information. They may
provide you with some local
points of contact. As a matter
of fact, most RC clubs require
that you join the AMA for the
automatic $1,000,000 flying
insurance policy, which is paid
for by the membership fee.
Once you meet other RC
enthusiasts you'll discover that
most of them will bend over
backwards to help you get
started in flying.

Most clubs have club
licenses from the FCC that will
permit you to fly at the club
facility if you're a member. In
addition, the FCC will permit a
license holder to allow you to
fly his equipment under his
supervision. So, you can get a
taste while waiting for your
own license to come in
the mail.

On the technical side

For many, the radio control
equipment is simply a
necessary nuisance, one which
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A complete five-channel system for model radio control. The RS-5-DO by RS Systems
comes with all items shown and is available for operation on any of the frequencies

shown inTable 1.

permits them to control their
models. However, there are
others (especially the hams)
who find the gear almost as
much fun as the flying.

A typical RC system: Today's
radio control is considerably
more advanced than the
systems used several years
ago. Gone are the heavy
vacuum-tube systems. In their
place are systems weighing a
few grams (ounces) —
including enough battery
capacity for around two hours
of flight.

A representative 5-channel
system is shown in the photo.
The flight battery is in the
upper left of the photo and is
connected through the switch

harness to the airborne
receiver. The receiver antenna
is the length of wire at the top
of the receiver. The antenna is
usually unrolled and brought
out to the aircraft wing or tail.
The receiver is shown with four
servo mechanisms plugged into
it. A fifth servo could be
obtained for use when needed.
The total airborne part of this
RC system including mounting
hardware weighs 298 grams
(10.5 ounces). If used as a two-
channel system, the flight
weight would be only 215
grams (7.8 ounces). The RS
Systems transmitter in this
photo is shown with the
antenna collapsed and discon-
nected from the transmitter. It
is, of course, connected and

October 1978 [:E:] 31



e
ol
\)
v

o on R om

Inside the transmitter and receiver of a typical RC system. A description is given in

the text.

extended during use. The lower
right of the photo shows the
battery charger, which comes
with such a system for
recharging the ni-cad batteries
used throughout the RS
Systems’ line of RC units.

You may be curious about
the “flag” (ribbons) at the top
of the transmitter antenna. The
flag is called the ‘‘frequency
flag” and is colored to
correspond to the transmitter
frequency. A list of the
standard colors used on the
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different frequencies can be
found in Table 1, along with
other useful information
relating to the RC frequencies.

How it works: The RC control
systems in use today are
almost exclusively of the type
known as digital proportional
systems.* Don't let the name
scare you. It simply means that
the transmitted signal is ON or
OFF (thus, “digital” in the
binary sense of the word), and
that the duration of the ON-OFF

relationship is proportional to
the control settings on each
channel. You don’t have to
understand it to use it, but it's
more fun if you do.

Up in the air the receiver
takes the series of pulses
coming from your transmitter
and feeds it to the decoder,
which routes the correct pulses
to the individual servos. The
small arms on each servo move
to positions matching the
location of the controls on the
transmitter. Thus, when you
move the control stick for any
channel, the servo correspond-
ing to that channel will move
proportionately. The result is
that the airplane rudder servo,
for example, will move only
when you tell it to move. The
rudder servo is, of course, the
servo that you have attached to
the rudder in your plane. Fig. 1
shows the relationship between
ground and airborne hardware.

Let's fly: What RC flying
amounts to is this. Pull back on
the elevator control and the
elevator servo lifts the elevator.
This causes the plane to climb.
Push forward and the elevator
goes down and so does the
nose of the plane. Move the
rudder control to the left and
the rudder servo moves the
rudder to the left also. The

*An interesting form of digital
proportienal control for model aircraft
was developed by Vic Welge, a project
engineer at Consolidated Vultee
Aircraft in San Diego, in 1946. The
control system used the ''bang-bang"
principle in which each control servo
was commanded by a rack of
equipment about 2 meters (6 feet) high
and 0.6 meter (2 feet) deep. The “flyer"
sat in a full-size cockpit mockup
complete with conventional aircraft
controls. The system was developed to
test 1/4-scale models of the famous
PBY flying boats, which were used by
the navy during W.W.Il. The models
were flown from the U.S. Coast Guard
seaplane basin in San Diego harbor.
The models had scaled-down Pratt &
Whitney engines and were complete
with retractable wing floats, also
operated by the RC system. Included
on the modeis were aerodynamic
instrumentation (to obtain test data),
fuel monitors, and a host of other
sensors. Not really as much fun as
flying today’s models, but an
introduction to a fascinating
glectronics hobby. Editor.
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further the control is moved to
the left, the further the servo
moves the rudder and, as a
result, the sharper the left turn
the plane makes.

Inside the RC system

An idea of what the inside of
the transmitter and receiver
looks like is provided in the
photo. (The back of the unit
and the antenna have been
removed,) At the top, the
printed-circuit board contains
the transmitter rf section. To
the left, right, and centered just
below the rf section, the rear of
the control sticks can be seen.
The printed-circuit board near
the bottom is mounted atop the
ni-cad batteries. This printed-
circuit board contains the
encoder section, which
converts the control positions
into pulses, which, in turn,

modulate the rf section (key the
transmitter ON or OFF).

Just beneath the transmitter
is the opened receiver, with its
case placed next to it. The two
printed-circuit boards are the
receiver and the decoder (with
plugs for servo connections).
The total receiver case
measures only 23 x 22 x 56 mm
(0.9 x 0.85 x 2.2 in.).

The button shown at the top
right in the photo is a Buddy
Box pushbutton. This feature,
on two similar transmitters,
allows the two units to be
connected together. Only one
of the two units is normally
transmitting. When the Buddy
Box pushbutton is operated,
the second unit assumes
control until the pushbutton is
released. In this way, an
experienced flyer can maintain
control of the craft while

permitting the person being
trained to have control by
pressing a button. The Buddy
Box is an excellent method for
teaching RC flying principles. It
does require two intercon-
nected RC transmitters,
however, both of which require
factory modifications.

Now that you've absorbed
the fundamentals of RC | hope
you'll pursue it further. It would
take many articles of this
length to do justice to such
individual topics as the servos
and modulation methods. |
hope this brief coverage of so
many areas has been helpful.
Charge your batteries tonight
— tomorrow we fly!

Reference

1. James H. Gray, W2EUQ, "Radio
Control of Models,” Ham Radio
Horizons, July, 1877. HRH

October 1978 Eﬂ] 33



Receiver design, a QRP
transmitter, an antenna
type, and DX performance;
the work of an amateur
named Windom, 8GZ/8ZG

Historians often refer to locales
where occurred some incident
important to our national life or
culture as “hallowed ground.”
Such would include Plymouth
Rock, Independence Hall,
Breed’s Hill, and Gettysburg.
Sportsmen have their hallowed
grounds — Yankee Stadium,
the Brick Yard at Indianapolis,
Chicago’s Soldiers Field, and
the Rose Bowl.

Radio amateurs also have
their fondly remembered
historical spots. These
sometimes consist of three
separate items — the operator,
the station equipment, and the
antenna system.

Depending upon your ham-
radio age, your list might
include these history-making
stations: Mathew's 9ZN at the
Edgewater Beach Hotel in
Chicago, Schnell’s 1MO in
Hartford, Berkner's 9AWM at
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Sleepy Eye, Minnesota, and
Reinartz’'s 1QP-1XAM in
Connecticut.

If you can count less than
fifty ham-radio years, you
would probably list W6AM’s
forest of rhombics at Palos
Verdes, the stations of KHEUK
and WENLZ of Transpacific vhf

fame, Spenceley’'s KV4AA at St.

Thomas, and ARRL's W1AW.

Some time when twenty
meters is flat, forty meters is
jammed with propaganda QRM,
eighty meters is too noisy, and
the chatter of the repeaters on
vhf is just too much — flip the
OFF switch and sit back and
make your own list of Hall-of-
Fame type ham stations you
have either visited or known
about. It will be an intriguing
and rewarding session.

| did this, and came up with
a station from the 1920s that
was both cutstanding in

performance and entrancing in
memory. A bit of recall and
some research revealed a
station description that
boggles the mind today. Read
on and find out what it took in
those days to outfit a world-
wide DX station.

That is what BGZ-8ZG of
Columbus, Ohio, became in the
developing days of expanding
DX. Add some written and
diagrammed data, a recall of
many personal visits to 8GZ,
and the details of that station
spring to life, on paper, in
these days of microprocessors,
digital readout, synthesized
equipment, and stacked Yagis
at 150 feet.

The locale

Franklin Avenue lies in the
southeastern part of Columbus.
In 1925 it was a pleasant street
of twa-story homes and many



trees. Walking along the street
and approaching number 1375,
any observant person would
have had his attention drawn to
the slim and towering masts
that reared up on the narrow
city lot. A path lead around the
Windom home and to the
building at the rear of the lot, a
two-car garage. There was an
inviting door on the west
section. A single-wire antenna
feeder dropped down from a
flat-top antenna to a glass wall-
panel, thence into the shack.

Loren G. Windom, owner and
operator of 8GZ-8ZG, was
usually to be found in his ham
station, unless he was
attending law classes at Ohio
State University.

A knock on the door or a
whistled CQ would bring a
hearty “come-in!” to visitors.
Sometimes it took a couple of
knocks if there were sounds of
ham business from inside the
shack, as there usually were.

The 1925 shack of Windy's
(like so many others) had an
atmosphere that was sheer
magic; to be there was both
exciting and challenging. To
those of us who did not have
these deluxe facilities, and
thus had a much lower order of
ham performance, 8GZ
represented the ultimate.

There was no doubt about it,
8GZ-82G was simple, but in
this simplicity it displayed an
air of power and efticiency
which made the station
outstanding in the world.

The station
The shack was plainly

g¢

Fig. 1. The schematic diagram of the
famous "plate-glass” receiver at 8GZ in
1925. It was a straight-forward regenera-
tive detector, transformer coupled to an
audio amplifier.

furnished and without anything
that did not enhance its
performance. There was a long,
cloth-covered operating table
against the west wall. An iron
Army-type cot stretched out
along the other side, with a GI
blanket on it. A gas space-
heater and a gigantic copper-
dish reflecting heater sat in a
corner awaiting the cold winds
and snows of the Columbus
winter. Many a cozy night was
spent with that parabolic heater
warming the operator’s back.

There were only a few
decorations in sight; a station
license and the U.S. flag were
hung on the wooden walls of
the closed-off section of the
former twao-car garage. There
were nc QSLs on the wall,
although there were literally
bushels of them awaiting
inspection by any visitor who
had time to look at them. A
captain's chair sat in front of
the operating table, usually
occupied by either Windy or a
visitor. It was seldom vacant;
8GZ was a busy station.
Working a lot of DX — and
handling an average of 200
pieces of traffic per month —
left little peace and quiet in
that shack. The station was
usually filled with the clatter of
relays and the whistle of fast
cw coming from the Baldwin
headphones cocked over the
ears of the operator.

In front of the operator’s
position sat a fascinating
device — Windy's famous
“plate-glass'’ receiver. Beside
the receiver were a straight key
and a Vibroplex. At the end of
the long table there was an
open transmitter of strange
mechanical layout that in itself
said, “Here lies real ham
power!"

Plate-glass receiver

Following the classic work
by Reinartz in the March, 1922,
QST, Hassell's break-through
“low-loss™ article in the
December, 1923, QST, and the
Schnell design in the February,
1924, QST, Windom had set out
to build a zero-loss receiver.

Laid out on a piece of plate
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Fig. 2. The Lorenz-wound coils were be-
lieved by many to be the secret to good
reception. Possibly the mechanical rigid-
ity offered by the method of winding
the turns had something to do with im-
proved performance in those days of un-
stable detectors. The wires were wound
in-and-out on a form of dowels or pegs,
then the turns were tied with waxed
thread in several places to keep them In
place after removal from the form.

glass which was painstakingly
drilled to accept binding posts
and mounting screws for the
components, this receiver
represented what was then the
ultimate in low-loss design; it
probably could not be bested
today in that essential
characterist