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DI'dKe aCCessorie

designed with the user in mind

Drake 7077
Dynamic
Desk Microphone

Drake “Dry” Dummy Loads
—no oil required—

DL-1000

& Audio and level characteristics custom
designed to match the transmit audio
requirements of the Drake TR-7.

e Features both VOX and PTT operation
without modification.

e [ncludes coil cord and plug wired for
direct installation to the Drake TR-7.

 Style and color provide a beautiful
match to the Drake 7-Line.

e Size 4.3"W x5.8"D x9.3"H (109 x
147 x236cm). Wt.11b, 7 0z
(650 g).

Drake 7077
High Impedance
Desk Microphone ... $45.00

Model 1551 Drake DL-1000 Model 1550 Drake DL-300

» 1000 watts for 30 seconds, with  ® 300 watts for 30 seconds, with derating
derating curve to 5 minutes. curve to 5 minutes.

Designed to accept Drake FA-7 . y
cooling fan for extended high e Built-in PL-259 coax connectar for direct

power operation. connection to rear of transceiver or
transmitter-no jumper coax necessary.

* VSWR of 1.5:1 max. 0-30 MHz. s VSWR of 1.1:1 max. 0_30 MHz
’ : 1.5 max. 30-160 MHz.
e Provided with SO-239 coax
connector, and rubber feet for e [deal as bench test device for amateur
desk or bench use, or commercial hf and vhf gear.

e Size 14 x 3.6" (35.6 x 9.1 crm). » Small size fits conveniently in any field
WE. 2 bs (Qlo(g) ) service tool box. 6.7 x 2.08" (17.0 x
53 cm). Wt. 11 0z (310 g)

Price......... $39.95 Price ............. $19.95

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

540 Richard St., Miamisburg, Ohio 45342
R.L. DRAKE COMPANY M@ Phone: (513) 866-2421 » Telex: 288017




LONG’S 550 ANTENNA

MOSLEY TA-33 Jr

3-element beam features: Gain 10.1 dB
(over isotropitc source). Front to back
20dB. 1 KW PEP SSB input. VSWR at
resonance 1.5/1 arbetter. Longest element
26'8". Wind surface 4 0 sq. ft.

CDE CD-44 antenna rotor

Wind load capability 4.0 sq. ft. when
mounted inside tower, 2.5 5q. ft. when mast
mounted with supplied adapter. Includes
contro! box and illuminated meter.

ROHN 25G 50 ft tower

Complete with four 10° sections, plusan 8’
25AG-3 3" OD top section. “Hot Dip” gal
vanized inside and out to resist corrosion
better than any other tower

A

order now and
save 151.55

Shipped freight prepaid
anywhere in the
continental USA!

List Price 701.55

Special includes:

e 50 ft. ROHN tower with AS25G

rotor plate. . Sy s e LISHI0E.60
CDE CD-44 antPnna omr List 154.95
100 ft. RG 8/u foamcoax ............List 2500
100 ft. a-conduclorrotorcabie ...List 20.00
MOSLEY TA-33 Jr. 3-element beam . . List 197.00

—= Longs Electronics

MAIL ORDERS. P.O. BOX 11347 BIRMINGHAM. AL 35202 »

STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. orcall 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

Windpower For Your
Hamshack

Most amateurs who use beam
antennas are aware of the force
the wind can exert on towers
and hardware — sometimes
with unhappy results. How many
have thought about harnessing
that power and putting it to
work? Few locations are suited
to using windpower on a full-
time basis, but it can be a very
useful supplement to the energy
you get from the power com-
pany. WA1IAQ tells you what to
look for in a site, and how to
build a wind-powered generator
from common hardware.

What Can You Expect?

Bill Orr, a seasoned old timer,
antenna experimenter, and DXer
par excellence tells the beginner
about the peculiarities, charac-
teristics, and personalities of
the various Amateur Radio
bands. Modes, transmitter and
antenna requirements, skip dis-
tances, and the amateurs who
use them are all covered. From
local “‘rag-chews” to the moon
and back, and contacts via
OSCAR, W6SAI's comments
open a window on the wide,
wide world of Amateur Radio.

Amateur Radio in the
African Bush

A short-term DX-xpedition that
doubles as a vacation for the
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operators is one thing — living
and working in a rare DX spot is
altogether something else. Do
you remember Tanganyika (now
part of Tanzania)? How about
Kenya and Uganda? Here’s the
story of how amateur radio
served as a link to the outside
world from those countries,
became an emergency line for
medical help, and provided
many amateurs with some fasci-
nating contacts and sought-after
QSL cards. Some of the exciting
moments are related by author
N. Steven-Hubbard, who, as
VQ4NSH, operated within view
of Kilimanjaro.

Noise Bridge Uses

You can check your antenna for
resonance by using a transmit-
ter and swr meter, by using labo-
ratory instruments, or you can
just cut it to the recommended
size and hope for the best.
There's an easier way — an in-
expensive, versatile, and accu-
rate noise bridge. The expert on
noise bridges, K6NY, tells you
how it's done in clear and under-
standable terms.

Telephone Conversation
With The Media — A
Sketch In One Act

A fun encounter between a ham
and the press. Perhaps there’s
more truth than fiction in this
little episode by WBBQWP.

Is Your Station
Really Safe?

Besides protecting your ham
station and its equipment with
fuses and circuit breakers, you
can do several other things to
ensure its safety. In this article
about designing your station,
WB8FX explains what's needed
to guarantee safety in the ham
shack. Also included are some
tips on what to do during emer-
gencies.

All About
Passive Filters

Sooner or later you're going to
need a filter in your ham gear.
These devices are necessary to
tame unwanted frequencies and
pass wanted frequencies. The
filter article in this month's
Horizons, by WA1TWT, is with-
out doubt one of the easiest-to-
understand treatments of an
otherwise complex subject
we've ever seen. It all begins on
page 50.

A Construction Project for
Antenna Enthusiasts

This month we present a home-
brew antenna using wire ele-
ments for the three high-fre-
quency bands: 10, 15, and 20
meters. Materials should cost
next to nothing — most can be
obtained from salvage yards or
your junk box. The antenna fea-
tures small size, wide band-
width, and good environmental
appearance.

The Cover

Alternative energy sources are
the in thing these days, and tap-
ping into windpower is one way
to go. Wind-driven generators
can be bought or built, and
author WA1lAO built the 1-kW
system shown on our cover. He
tells you about it starting on
page 12. Photograph taken at
the Manchester (Connecticut)
Radio Club Field-Day site by
W1SL.
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Published monthly by Communi-
cations Technology, Inc., Green-
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three-year subscription rate,
$24.00. Second-class postage
paid at Greenville, New Hamp-
shire 03048 and additional
offices.




This NEW MFJ Versa Tuner |l

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watts RF output. Matches everything
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals,
mobile whlps beams, halanced lines, coax lines.

NEW, IMPROVED MFJ-941B HAS . . .

¢ More inductance for wider matching range
» More flexible antenna switch

® More sensitive meter for SWR measure-
ments down to 5 watts output

MOUCTANCE ANTENNA

Transmitter matching Sets power range, Meter reads SWR Efficient airwound induc- Antenna matching

capacitor. 208 pf.
1000 volt spacing.

Only MFJ gives you this MFJ-941B Versa
Tuner |l with all these features at this price:

A SWR and dual range wattmeler (300 and
30 watts full scale) lets you measure RF
power output for simplified tuning.

An antenna switch lets you select 2 coax
lines direct or thru tuner, random wire/balanced
line, and tuner bypass for dummy load.

A new efficient airwound Inducter (12 po-
sitions) gives you less losses than a tapped
toroid for more watts out.

A 1:4 balun for balanced lines. 1000 vaolt
capacitor spacing. Mounting brackets for mo-
bile installations (not shown).

With the NEW MFJ Versa Tuner Wl you can
run your full transceiver power output — up fo
300 watts RF power output — and maich your

NEW MFJ-945 HAS SWR AND DUAL RAMGE
WATTMETER.

$799 S|

g ‘q,E pin Y 75
Same a3 MFJ-941B but less 6 pasition antenna switch.

1.8 THRU 30 MHz.

Eficient 12 pesiion 2ir Inductor
for more watte out. Malches dipoles, vees, randam wires,
verticals, mablle whips, beams, balanced lines, coax. 200
watts BF, 1:4 balua, S5x2x6 In.

300 and 30 watls.
Pull for SWR.

MFJ-901 VERSA TUNER MATGHES A.N‘I"THI!E

and RF watts in
2 ranges.

ANTENNA SWITCH lets you select 2
coax lines direct or thru tuner, wire/ba-

for gives more watts out
and less losses.

lanced line, dummy load.

transmitter 1o any teedline from 160 thru 10
Meters whether you have coax cable, balanced
line, or random wire.

You can tune out the SWR on your dipole,
inverted vee, random wire, vertical, mobile
whip, beam, quad, or whatever you have.

You can even operate all bands with just

NEW 300 WATT MFJ VERSA TUNER I'S: SELECT FEATURES YOU NEED.

NEW MFJ-944 HAS 6 POSITION ANTENNA
SWITGH ON FRONT PANEL.

MFJ-900 ECOND TUNER MATCHES
LINES/RANDOM WIRES.

COAX

Same as MFJ-901 but less balun for balanced lines. Tunes
coax lines and random lines,

capacitor. 208 pf.
1000 voft spacing.

one existing antenna, No need fo put up sepa-
rate antennas for each band.

Increase the usable bandwidth of your mo-
bile whip by tuning out the SWR from inside
your car, Works great with all solid state rigs
(ke the Atlas) and with all tube type rigs.

It travels well, too. Its uitra compact size
Bx2x6 inches fits easily in a small comer of
your suitcase,

This beautiful fittle tuner is housed in a
deluxe eggshell white Ten-Tec enclosure with
walnut grain sides,

$0-239 coax conneclors are provided for
transmitter input and coax fed antennas.
Quality five way binding posts are used for
the balanced line inputs (2), random wire input
{1), and ground (1).

NEW MFJ-943 MATCHES ALMOST ANYTHING
FROM 1.8 THRU 30 MHz.

Fame as HH-!JHB !en i
SWR/Waltmeter, antenna switch, rnunlinn bracket. 71216 In.

MFJ-16010 RANDOM WIRE TUNER FOR LONG
WIRES.

$3995

1.8 thru 30 MHz. Up 1o 200
watts AF output. Matches high and low impadances. 12 posi-
fion inductor. 80-239 connectors. 2x3x4 inches. Malches 25
fo 200 ohms at 1.8 MHz. Does nol tune coax lines.

- o= Call toll-iree 800-647-1800

Order any product from MFJ and try it. If not delighied, 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 information, order/repalr status, in Misslssippi, outside continental USA, call 601-323-58609.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On === [
| — |

MFJ ENTERPRISES

P. O. BOX 494
MISSISSIPPI STATE, MISSISSIPPI 39762



HF VERTICALS
BY CUSHCRAFT

Cushcrall's new mulhband vertical antenna systems have been optimized
lor wide pperaling bandwidth and provide the low angle of radiation

which 1§ essential lor long-haul DX communications on the high-
frequency amateur bands The hugh O traps which were designed
especally tor these verlicals use large diameter enamelied copper

wire and sohd-aluminum ar-dielectne capacilors. the trap torms

1 0-15 20"40 M ETERS are manufactured from filament-wound fiberglass for mimmum
cielectric 10ss and high structural strength High strength
B063-TA32 alurminum lubing with 0.058" (1 5 mmj walls is
used for the vertical radiator The massive 2 inch

150 mm) OD double-walled base seclian and heavy-outy
phenolc basa insulator ensure lang lile and durabilily For
maximum performance with imited space choose a
Cusheralt multiband verlical. all models may be raof or
ground mounted on a 1'," - 17" (32 - 4B mm) masi

10-15-20-40-80 METERS

10-15-20 METERS

craft s ATV-3 multiband
B 51 VEWR e #
both 358 and CW m 10 I*] and 20 meters

The ATV-31s a comp
meters) tal Rated at 2
VEWH. ATV-3/ATV-4/ATV-§
" ATV 4 The Cushc /-4 four-band
zz nized for
20 —
B -
2 ‘\\ L !
i e O il P T 21 SWR b
] — appromimately 240 kHz may be quickly and
. ] "
bt - FEMTE £HORE . METERS : djusted 'O avor any part of the band
i axial | no 1 T c 1A 3
W n 21 2312 23 :A 28 Coavial -‘l.ll- 1g lakes 50-ohm lransmission hne
Frequency (MHz) with PL-25 eclor. Overall height, 233
YEWR ATV-3 nches {59 meters) Rated at 2000 walls PEP
20 METERS 3
22 10 METERS ATV-5 the ATV 5 1rapped verical
20 M AIEATYAATED antenna system has been engineered lor
18 - 22 five-band ation on 8O through 10
N /] 24 \ P / melers, Tt 1 O raps are carefully
e =" L~ N P optimized for wide operaling bandwidth; 2:1
14 \'\ ’/, W N e / / / SWHR bandwidth with 50-ohm feadline s 1
1.2 \‘“ ] i \ \ 4 74 / MHz elers more than 500 kHz on 15
CW |eenTep PHONE 4 Pl a 160 kHz ¢ mete nd
0 S 14 X7 and b k 40 meters, an
150 Th 142 143 44 I
Frequenty (MHE) 12 \w.__ﬂ = 75 kHz on 9'7 metars Instruchons
' L ey EHONE provided for adjusting resonance

280 282 284 286 288 280 202 94 96 706 prelered part of

band, CW or SSB Built
inector takes PL-259 Nor
es (7 4 meters), Rated at

UPS SHIPPABLE rl-ut“.:IJ:ileaI::_tTr*
2000 s PEP on all bands

Frequency [MHz)

IN STOCK WITH DEALERS WORLDWIDE
CORPORATION PO BOX 4680, MANCHESTER, NH 03108
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¢ROM HERE

THE

November 27th marks the 55th anniversary of one of Amateur Radio’s most memorable
events — the first two-way Amateur communications across the Atlantic Ocean. It was a
hard-won goal, its path marked with failure and frustration, but when the Atlantic, at last,
had been spanned, it was conquered by short-wave Amateur Radio, on wavelengths that
previously were considered to be useless.

The first Transatlantic tests; in December, 1920 were a dismal failure, as were another
series of tests conducted in February, 1921. The 250 or so British stations which were
listening for prearranged signals from the United States on a wavelength of 200 meters (1.5
MHz) jammed each other so badly with radiations from their own regenerative receivers that
they couldn't hear any signals from across the pond!

A second Transatlantic test was scheduled for December, 1921. In November, Paul Godley,
2XE, designer of the famous Paragon receiver, sailed from New York with two receivers
under his arm — one a standard regenerative set with two stages of audio amplification, the
ather a 10-tube Armstrong superheterodyne built especially for the tests.

With this superhet and a wire antenna 1300 feet long installed on the Androssan moor on
the coast of Scotland, not far from Glasgow, Godley heard the first Stateside signals coming
through in the wee hours of the morning on December 8th. Over the next few days Godley
copied the signals of 27 different American amateur stations; on December 12th he received
the first complete message from the United States to Europe on the “short waves.” British
amateurs also participated in the tests, and when all the reports were analyzed it was
discovered that W. F. Burne, G2ZKW, actually made the first positive identification of an
American amateur signal.

During similar tests a year later, two European stations, FBAB in Nice, and G5WS in
London, were heard by amateurs along the east coast of the United States, and many
American signals were logged in Europe, but two-way communications were not established
(but probably only because no one apparently took the initiative to try).

A fourth series of Transatlantic tests were scheduled for late 1923. However, these
carefully laid plans were totally upset by the enterprise of one man, Leon Deloy, FBAB. Deloy
came to the States during the summer of 1923 where he met with John Reinartz, 1XAM, and
Fred Schnell, 1MO. Deloy picked up much valuable advice from his talks with Reinartz and
Schnell, and before returning to France he acquired a new Grebe receiver and the details of
a “trick” circuit which, he was told, would “go down to about 100 meters” (3 MHz). Up until
that time all the Transatlantic tests had been conducted on a wavelength around 200 meters.

Deloy put his new 100-meter station on the air in early autumn, and having satisfied
himself that everything was in working order, cabled Schnell that he would transmit on 100
meters between 0200 and 0300 GMT on November 26, 1923. The signals from F8AB were
heard by Schnell and Reinartz almost from the first dot he transmitted, but the Americans
were not ready to transmit back. Unlike Deloy, who presumably did not think it was
necessary to obtain official permission to transmit on such a short wavelength, Schnell had
to seek the necessary authority from the Radio Supervisor in Boston.

On November 27th Schnell received special permits from Boston for himself and Reinartz.
Late that night (early morning in Europe) they were both on the air. For an hour Deloy called
the United States and then sent two messages. At 0330 GMT he signed off and asked for
acknowledgement. Long calls followed from 1MQO and 1XAM. Then came the eagerly awaited
reply — Deloy had clearly heard both stations. Reinartz was asked to stand by as Deloy
transmitted to Schnell, “R R QRK UR SIGS QSA VERY ONE FOOT FROM PHONES ON GREBE FB
OM HEARTY CONGRATULATIONS THIS IS A FINE DAY — PSE QSL.” It was, indeed, a fine day.

Jim Fisk, W1HR
editor-in-chief
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All ICOM radios significantly exceed FCC specifications limiting spurious emissions.

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIFMENT DISTRIBUTED

ICOM WEST, INC. ICOM EAST, INC. ICOM CANADA
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A letter | received the other day started me thinking about the differences between Amateur
Radio in the old days and today. The letter was only one of many of similar vein, but it triggered
the comparison process. Surely, if a number of people are thinking along the same lines the sub-
ject is worth a bit of examination.

“Things sure were simple in the old days,” the writer stated, “you just plugged a key into the
cathode or B- line and worked people. No dozens of transistors between the key and the rig."”
Other writers have expressed similar observations about the complexity of today’'s equipment
and the utter simplicity of yesteryear’s rigs.

They're right, things were more simple. My first rig was a brute-force oscillator (6L6) which
consumed more power than a lot of complete transceivers today, followed by an 807 amplifier
which generated something like 80 to 100 watts on 80 meters, and who knows how much up
through the rest of the spectrum. The rig never got me into trouble because there were no neigh-
bors with stereo, fm, TV, or electronic organ consoles to be bothered by the harmonics and other
‘*‘garbage’’ put forth by the circuitry of the day.

My first Amateur Radio field day was in a remote part of the Appalachian mountains, and the
rigs used were primitive, even for those days. The mainstay of the weekend was a pair of 807s,
hooked up as a push-pull, cross-coupled ascillator,; it was a 100-watt vfo! Keying was done in the
B- lead from the power supply, and a neophyte such as | soon learned that you kept your fingers
off the metal parts of the key, and, just to be sure, you never touched the receiver while you
were transmitting. Negative 800 volts packs just as much a wallop as positive 800!

Yes, things were simpler then — we didn't have parents just waiting to find some excuse for a
law suit if their youngster stuck his finger in the wrong place. There was no OSHA or similar
branch of government inspecting TV sets and other electronic gadgetry to see if the chassis was
“live” with ac from the power cord. There were no hundreds of one-eyed monsters within a mile
of our rig, all waiting to turn their viewers into irrational adversaries at the touch of a microphone
or key.

The Amateur bands were simpler, too. You could sometimes tune several kilocycles between
signals on the 20-meter band, and there was so much room on 40 and 80 meters that several
well-known amateurs had their own "unofficial” frequencies staked out without arousing the ire
of the rest of us. Key clicks? No problem — just move away from them, up the band a bit. Fre-
quency drift? The receivers were generally so broad that most operators never noticed it unless
you really overcoupled power out of the oscillator. Chirp? Everyone had it, even many of those
stations using crystal control.

But, like the rest of the world with its increasing population and resulting restrictions on free-
dom, Amateur Radio has grown. It has become more complex, and vastly more crowded. The
simple techniques will still work, to be sure, but our fellow hams cannot put up with them. (Nor
can our non-ham neighbors.) Fortunately, technology has advanced in a manner that will allow us
to continue to enjoy our hobby. There are few among us who would opt for the oldtime two-
mode bands (CW and a-m) rather than our present SSTV, RTTY, CW, ssb, fm, a-m, ATV, and more.

And how about the marvelous high-speed CW | hear zipping about the bands? Modern circuitry
has allowed it to be clean, crisp, and intelligible at 80+ words per minute. It was a rare cathode-
keying and bug combination that could put out clean dots and dashes at more than 35 wpm.
Voice modulation? Just tune across 75 or 20 meters sometime, count the stations you hear, and
then give them 6 to 8 kHz of space instead of the 2.3 to 3 they now occupy. Where did the
band go?

Yes, things were simpler, and those days are nice to contemplate and perhaps feel a brief
sense of loss over. Progress is often a hard lump to swallow, especially when it runs head-on in-
to experience and habit. But I'm positive that Amateur Radio couldn’t live without it.

Thomas McMullen, W1SL
Managing Editor
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Full Features and
Superior Performance

ST-6000 RTTY DEMODULATOR

Select Rx & Tx Shifts

Accurately Tuned Rx Filters Data Status Indicators
Crystal Controlled Tx Tones Invert Both Rx Demod,
True Transceive Operation and Tx Tones Loop 1 Posi-Autestart  Pre-Autostart

[/

/ \ / \
Hard-Limiting [FM] Correct for Correct For Autostart with:
or Bias Distortion Multi-Path Distortion ° Motor Control
Non-Limiting [AM] . ° Mark Hold
Heceptignn Local Loop Operation ° Antispace
Tuning Oscilloscope Automatic Tx/Rx Station
(Front Panel Controls] Control with Keyboard
Meter Indicator Option Operated Switch [KOS]

Also Available

Why not have the best?

The HAL ST-6000 Demodulator offers outstanding performance, versatility, and ease of

operation. The Receive Demodulator features multiple-pole active filters available for “high” or “low” tones.
These filters are freqaency-matched to the transmit tone crysta]s l’m‘ tr : ve oppmmm ]n;mr

1l recovery. The ST-6000 has an miemal l{)up power quppiu 2 ve o
/O, and rear panel connections to data and control circuits for connection to [ !ART and Lompuh. r devices.
Use it with the HAL DS-3000 KSR for the best in RTTY performance. $595.00
$595.

Write today for HAL’s latest RTTY catalog.

HAL COMMUNICATIONS CORP.
Box 365

Urbana, lllinois 61801

217-367-7373

Vicom Imp Auburn, Vic., Australia




THE SWITCH IS ON!

Not only is the big move to switch to the Wilson Mark Series of Mini-Hand-Held Radios, but now the
switch is on the Mark!

Wilson Electronics, known for setting the pace in 2m FM Hand-Helds, goes one step beyond!

AT NO EXTRA CHARGE: all Mark Series Radios now will include a switch for you to control the
power of operation. This will enable you to use the high power when needed, then later switch to low
power to conserve battery drain for extended operation.

IN ADDITION: all Mark Series Radios now have an LED Battery Condition Indicator conveniently
mounted on the top plate. A quick peek will reassure you of a charged battery in the radio.

— NOW SWITCHABLE -

MARK II: ==X 1 & 25 watts
MARK IV: == 1.5 & 4.5 watts

Wilson hand-helds have been known world-wide for exceptional s
quality and durable performance. That's why they have been
the best selling units for years.

Now the Mark Series of miniature sized 2-meter hand-helds
offers the same dependability and operation, but in an easier
to use, more comfortable to carry size . . . fits conveniently

in the palm of your hand. SPECIFICATIONS

* Range: 144-148 MHz
® § Channel Operation
* Individual Trimmers on TX and RX Xtals
* Rugged Lexan® outer case
* Current Drain: RX 16 mA
TX - Mark [1: 500 mA
TX - Mark 1V: 900 mA
e 12 KHz Ceramic Filter and 10.7 Monolithic Filter
included.
* 10.7 MHz and 455 IKz IF
* Spurious and Harmonics: more than 50 dB
below carrier
* BNC Antenna Connector
+ 3 Microvolt Sensitivity for 20 dB Quieting
* Uses special rechargeable Ni-Cad Battery
Pack
» Rubber Duck and one pair Xtals 52/52

The small compact size battery pack makes it possible to
carry one or more extra packs in your pocket for super ex-
tended operation time. No more worry about loose cells
shorting out in your pocket, and the economical price
makes the extra packs a must.

. included
Conveniently located on top » Weight: 19 oz. including
of the radio are the controls batteries

» Size: 6" x 1.770" x 2.440"

* Popular accessories available:
Wall Charger, Mobile Charger,
Desk Charger, Leather Case,
Speaker Mike, Battery Packs,
and Touch Tone™ Pad,

for volume, squelch, access-
ory speaker mike connec-
tor, 6 channel switch,

BNC antenna connector
and LED battery

condition

indicator.

Ilustrated is Wilson's BC-2 Desk Top Battery Charger
shown charging the Mark Series Unit
i or the BC4 Battery Pack only.

" Optional Touch Tone™ Pad available. Consumer Products Dinision

Electronics Gorp.

4288 South Polaris Avenue ® P, O, Box 19000 ® Las VVegas, Nevada 89119
Prices and specifications subject to change without notice, Telephone {702] 739'1931 L TE LEX 684“522

To obtain complete specifications
on the Mark |11 and Mark IV, along with
Wilson's other fine products, see your local
dealer or write for our Free Amateur Buyer's Guide.
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BALLOON MCBILE AMATEUR RADIO provided the Double Eagle IT with vital communications as
the TIIZ foot high ballcon became the first lighter-than-air craft to cross the Atlantic.
The balloonists, operating as W50CP on 14325 kHz, maintained contact with their ground crew
in Bedford, Massachusetts, using an Atlas transceiver.

Though None Of The Three balleoonists were themselves Amateurs, there were Amateurs
(including W50CP) in the Eagle II's ground support crew. The Atlas had been taken along
for compact, lightweight backup communications, and when the crew found themselves with-
out other communications halfway through their trip, their emergency use of Amateur
frequencies under paragraph 1381 of the International Radio Regulations was appropriate.

Another Adventurer, Naomi Uemura, JGIQFW, was in Washington in late August for a press
conference and a celebration of his accomplishment: reaching the North Pole solo. With
much of the trip's communications burden carried by Amateur Radio, lots of good PR
should resulr.

AMATEURS PUTTING HR REPORT or other items of "general interest to Amateurs' on the air
as a 'QST" are generally well within the FCC's rules, but should be discreet with respect
to some tvpes of stories. True news stories pose no problem, but job efferings should
probably not be aired at all; announcements of new products, forthcoming books, and the
like should be treated strictly as news without price or "where to buy'" details, to avoid
any appearance of commercialism. The rules do not appear to be as restrictive for 2-way
contacts, however, as they are for QSTs.

LORAN-A IS GOING TO CONTINUE plaguing l60-meter buffs a bit longer than had been ex-
pected. The Coast Guard has requested a six-month extension of the obsolete navigation
system, and Secretary of Transportation Brock Adams has approved the request.

The New Shutdown Date for Gulf of Alaska and West Coast Loran-A is December 31, 1979,
while the Atlantic Seaboard, Gulf of Mexico, and Caribbean systems are to follow suit a
year later. The KH6s aren't affected, however, as Loran-A in the Islands is still due
to leave the air July 31, 1979.

AMATEUR RADIO found a receptive audience at the August hearings in Chicago on the re-
vision of the Communications Act of 1934. Barry Bayer, K9CFV, an attorney and a director
of the Chicago FM Club, represented the Amateur Service before Congressman Russoc's group.
In his presentation, Barry highlighted Amateur contributions in both public service and
technology, and made specific recommendations of change pertinent to Amateurs. In support
of his oral presentation, Barry also provided the committee with an eight-page written
document.,

Congressman Russo seemed quite interested in Barry's proposals for Amateur Radio, even
interrupting him at times to ask for elaborations and suggesting that he work up the kind
of definition of Amateur Radio that the act should include. The half dozen or so Amateurs
attending the session all agreed they'd had a very fair, albeit brief, hearing, and that
the efforts made by Barry and the group working with him - W9CI, W9HPG, W9MOL, and
others of the Chicago QCWA chapter, plus members of the Chicago FM Club — had been
very worthwhile.

FCC's Present Amateur Study Guides are "adequate and consistent with the privileges
permitted each class of license," reported a QCWA task force. The QCWA President WBATC
and Secretary K4LMB reported its faverable conclusions in a meeting with John Johnsten
at the FCC late in Aupgust.

Telephone Interconnecticn will be prohibited for both the General Mobile Radio Service
(UHF-CB) and the Industrial Radio Services. In a Report and Order on Docket 20846, the
Commissioners decided that the autopatch and other direct radio-telephone links being
provided to users by GMRS and industrial system operators are indeed Common-Carrier
functions and not appropriate to those services.

Though This Decision does not bear directly on Amateur autopatch and phone-patch use,
it certainly Indicates a train of Commission thought that could bode ill for Amateurs.

DRAKE ANNOUNCED THREE NEW pieces of equipment at the WI9DXCC's annual meeting in
Chicago in September. The MN-2700 is a 2000-watt 160-10 meter antenna-matching network
capable of working into coax, balanced lines, or a long-wire antenna. It's to be on the
market around the end of the year.

A New Low-Priced, all-band transceiver is also in Drake's planning, though further
downstream. At this early stage they'd like suggestions from interested Amateurs as to
what such a rig should include — write W8AD at Drake. Drake is also planning a new
desk-top kilowatt linear, styled to be compatible with the TR-7 and the new low-cost
transcelver.

2X1 CALLSIGNS are proving popular with Extras. AG prefixes are already being heard
from the 4th and 6th call areas, and AF prefixes are in use by 2s and 5s. The rest of
the continental U.S. apparently hasn't gotten past the ADs.
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Great sums of money are being
spent by both the government
and private enterprise in an
effort to find efficient ways to
use wind energy. Many hours
have been invested in
designing and testing huge
windmills with blades of up to
nine meters (30 feet) long,
mounted on towers that are
equally impressive and capable
of cranking out thousands of
kilowatts. Other designs which
show promise appear to be
overgrown eggbeaters,
expanded versions of attic
ventilating systems, and
collections of steel drums.
Most of them work, to some
extent, but the refinements and
technology necessary to make
the systems productive are
beyond the average amateur
who wants to tap into a little
“free" power for his home or
radio equipment.

Many of the old-timers can
remember the two- and three-
bladed wind-powered gener-
ators that saw a spurt of popu-
larity in the 1920s and 1930s.
They provided power for small
lighting systems, ran some
pumps or other machinery, and
occasionally powered a radio
receiver for the latest in news
and entertainment. Some of
them are still available in out-
of-the-way places, and bring a
premium price when rebuilt by
a skilled mechanic. The
expansion of commercial
electricity into the rural areas
forced most of those gener-
ators into early retirement.

The wind is still there,
however, and it is now the “in”
thing to find and use

| alternative sources of energy;

blades can be seen spinning in
many locations today. Before
you rush out and start buying
hardware, though, there are a
few things you should
consider.

Site selection

If you want to know where
the wind is, go fly a kite. Try it
for several days and during
different conditions; what is
happening on the ground does



wind speeds and directions at
ground level, where people
walk around and planes take
off and land. It is not
uncommon for the wind to be

is given as 1/2 p AV3, or 1/2 the
air density (p) x windmill area
(A) x windspeed (V3). This
means that cold, dense, air will
give more power than will hot
air, and a larger mill, of course,

not necessarily indicate
conditions up where the kite (or
windmill) will be. Move around
to locate the area with least
turbulence. A steady wind is

more useful than a gusty one
that changes direction and
velocity at frequent intervals.
The altitude of best wind
conditions will indicate how

TIP BLOCK

almost calm near the ground
but to have the windmill
cranking out full power at the
18-meter (60-foot) level.

will be more powerful.
The important factor
is the velocity — the

— —_—

16 mm
(5787

11mm
(7/16")

—i87mm
(7=-3/8")

l—- —eeee AN b
el

— ——

Fig. 1. Blade-tip blocks are made of wood and shaped to the desired airfoil, as shown here approximately full size. The blocks should
be approximately 25.4 mm (1 inch) thick. Apply a good penetrating moisture-sealant varnish to the end grain.

high you must make the tower
to hold the generator, but you
should figure on nine meters
(30 feet) as a starting point for
an exposed location. Trees,
buildings, and nearby terrain
will modify that height, almost
always in the upward direction.
Foliage in the surrounding area
will be a factor; wind patterns
will differ from winter to
summer. Where | live, in New
England, summer winds are
usually the least favorable for
producing power.

The local weather report will
tell you very little about winds
in specific areas or at any
useful altitude. They report

There are some really bad
places to locate a windmill,
notably on the lee side
(downwind) of a hilltop.
Surprisingly, the very top of a
hill may not be good either.
This is because the inertia of
the mass of air rushing up the
slope causes it to "overshoot,”
leaving a pocket of either calm
or turbulent air under it. These
sites can be used, however, It's
just a matter of finding the
right spot and the correct tower
height to tap into the air
stream.

How much power?
The power in a wind stream

power does not change

evenly as the velocity does.
There are minor changes up to
about 16 km/h (10 mph), but the
changes are radical above that
speed and become a major
factor. For instance, a 3-meter
(10-foot) turbine will have the
power to light a 100-watt bulb
in a 16 km/h (10 mph) wind, but
at twice that speed there is a
yield of 800 watts (23, or

2% 2% 2) or more.

This is not all purely a
positive factor in the design. If
a machine is made to be
efficient with the usual, or
average, winds in a particular
area, it will not necessarily be

— = 5. 5mm e
)
| INSIDE - UPPER SURFACE
| 1206 ZSme
s m -
f’gfm L Pherpith - -] 10-178%
T FOLO LINE (LEADING EDGE)— o l
Fig. 2. A sheet of 16-mil i - -
aluminum flashing ma- |
terial should be cut as 200mm
shown for each blade. (778"} INSIDE - LOWER SURFACE
MNote that two of the cor- 16 MIL(O16) ALUMINUM z{.';.cr:%"J
s FLASHING 3
ners are not square. This L
is to allow for skewing of
the sheet when it Is , A

formed into a blade.

6.5 mm (174" ) —w= ].._
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safe at higher speeds unless
designed strong enough to
handle the stresses involved. It
is not unusual for velocities to
double or triple during short

OQUTSIDE= UPPER—

BENC OOWN WITH BOARD OF
SAME S5IE

Fig. 3. The leading edge of the blade is.

HEAVY WEIGHT

km/h (10 mph). As the wind
becomes stronger it would be
desirable to have a varying load
to keep the output voltage
constant, but, for most
applications, this is not
necessary. When full power is

BENCH TOP

started by forming a bend over the edge of a work-

bench. A board, C-clamps, and weights are used to keep the stationary part from slip-

ping.

periods of time, so a generator
that is developing 1 kW at 35
km/h (22 mph) will produce 8
kW at 70 km/h (44 mph), on up
to 64 kW in a 141 km/h (88 mph)
wind. This is almost 86 true
horsepower. Therefore, the
machine must be strong
enough to withstand the power
equivalent to that of a large
automobile (or be designed to
avoid developing that much
power in high winds).
Designing a thousand-watt
wind turbine has been a
valuable education for me in
many arts and sciences. One
cannot just shape a blade, fix it
to a generator, and place it on
a pole. The generator has to
produce power up to a
given wind speed, and then
taper off to prevent overloading
the electrical and mechanical
system during high winds. It
should also be capable of
being disabled for safety during
storms.

Desirable features

A summary of the operations
involved in a wind-electric
system is as follows: a wind-
operated vane-switch connects
the generator field to a battery,
(much as an automobile
ignition switch does) when the
wind reaches some
predetermined velocity, say 16
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reached at somewhere near 35
km/h (22 mph), there must be a
provision for reducing the
efficiency of the blades so as
not to exceed the safe
rotational speed and electrical
power output. If the load is
increased there is a danger of
burning out the generator. If
higher-capacity components
are used, you will waste money
and effort trying to use these
infrequent high-velocity winds.
One answer to overspeed
protection is mechanical
governing, which feathers the
blades and spoils their |ift
factor, thus making them less

Fig. 4. One side
of the blade is given a
concave form by sliding it
over the edge of the bench, using
hand pressure. Work carefully, and

INSIDE UPPER

n:;;?“ HALF
CURVED DOWN
APPROXIMATELY 95mm(3/8")

severe storms, at which time
the mill should be stowed
(deactivated) by folding the tail
assembly parallel to the blades.

The turbine described in this
article employs all these
principles in a lightweight,
durable, but inexpensive
arrangement that can be built
with materials readily available
in hardware stores and
junkyards.

Building the machine

My wind turbine has three
blades, fabricated from
flashing-aluminum sheet, which
have a nonlinear twist to their
surfaces so the airfoil presents
a different angle of attack at
the tip than at the base of the
blade. The blades are mounted
to a hub assembly in such a
manner that a centrifugal
mechanism can change their
pitch, thus providing automatic
feathering (speed control) as
wind speed increases. The hub
assembly is coupled to the
generator by means of a
modified bicycle-wheel and V-
belt arrangement. A tail-vane
keeps the blades headed into
the wind, except in case of
storms, when a release
mechanism can be activated to
turn the vane to one side,
thereby positioning the blades
parallel to the wind. Slip rings
are used to transfer power
across the rotary joint at the
top of the support mast.

BENCH TOP

keep the pressure even so as not to form wrinkles (which will eventually cause cracks).

efficient. This system should
react to sudden gusts, loss
of load or excitation, and be
able to handle excess wind
velocity up to the point of

There are some interesting
problems involved in forming
the airfoil for the blades, so
approach them slowly and do
the job carefully. Blades are the



high-speed parts of the mill,
and any imbalance or poor
workmanship here will show up
as inefficiency or vibration. An
out-of-balance blade assembly,
in a high wind, can destroy
itself (and perhaps the tower as
well} in short order.

Blade forming

To start, make three wooden
blade-tip blocks 2.5 cm (1 inch)
thick, as shown in Fig. 1.
Thoroughly saturate them with
varnish for weatherproofing.
Then, mark and cut a sheet of
16-mil aluminum flashing as in
Fig. 2. Fold it to a 90-degree
bend as in Fig. 3. A concave
surface is formed in the rear
half of the underside by sliding
it over the edge of the bench.
Be sure that the metal forms a
smooth curve downward, see
Fig. 4. Then cut out a wooden
form according to Fig. 5, and
clamp its right-hand end to a
bench or large board. Lean the
lower trailing edge of the folded
metal over the top of the form,
block the right-leading edge
with a heavy weight to keep it
from moving forward, and also
lean the weight over the blade
to keep it from rising off the
bench
during
the
twisting
operation.
The upper
surface is
then pressed
over, by using
a board 2/3 the
length of the
blade, so that the
trailing edges
come together over
the form. The board
is used to keep the
metal from kinking.
Align the metal,
weights, and blocks so
that the trailing edges slightly
protrude over the near edge of
the form. Place a weight on the
folding board to hold it down.
Insert a tip block and clamp it
down near the trailing edge
(Fig. 6). The blade now has a
linear twist and has to be

TP BLOCK

LINE OF TRAILING EDGE—
BEFORE NONLINEAR
TWisT

be even, so, during the next
step, when you drill holes for
rivets, be sure that each center-
punch mark is 5 mm (3/16 inch)
in from the innermost edge.

shaped over the nonlinear form.
This should be carefully done,
keeping in mind that the true
airfoil is not as important at the
base as it is at the tip, and a

MAKE CURVE SMOOTH WITH THIN STRIPOF wo0D
BEFORE CUTTING THEN PLANE SMOOTH WiTH BEVEL EOGE
VIEW
BEVEL 45°*
’/ THIS END -
DIMINISH TOWARD
THIN END

fedmm
(91720}

43mm
{1 irrigenl

—

Bmm 2Emm
{5216in] frsgmd

¥ )

340 Sem |

(r2m}
&iem
Ein

Fig. 5. The trailing edge of the blade must be given a twist, so that the airfoil near the
tip is at a different angle of attack from that at the hub. Make a wocden form as shown
here and clamp it to the edge of your workbench. Note that the upper surface Is ta-
pered, and the taper faces away from you when you press the blade to the form.

-— CLAMP NOTCH —=
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CLAMFPS OR SURGICAL
FORCEPS
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POINTS WHERE TRAILING EDGES
CROSS MUST BE IN THE SAME
POSITION ON ALL THREE SKINS

smooth curve yields a stronger
blade. Kinks will cause popping
and eventual cracking.

Starting at the tip of the
blade, gradually push the
trailing edges together against
the form and clamp them at
intervals of 12 cm (5 inches).
Repeat the process a few
times, loosening the clamps
and allowing the metal to slip
as each clamp is removed and
replaced. When the edges fit
the form closely they will not

WEIGHTED FOLDING
BOARD

Fig. 6. The blade is folded toward you, so
that the trailing edges meet over the
form described in Fig. 5. The edges will
cross at two points along their length.
The location of the crossing-points must
be the same on all three blades. Several
small clamps are used to hold the edges
together.

FINAL LINEOF
TRAILING EDGE

The upper and lower trailing
edges may slip as much as 12
mm (1/2 inch) under or over the
other. The meeting points of
the trailing edges should be
the same on all three blades
(see Fig. 6B).

Start the holes for rivets 19
mm (3/4 inch) from the tip end,
and drill them at 50-mm (2-inch)
intervals. If the curve is held
carefully while you drill the
holes, the rivets will bring the
skin back to proper shape. The
key to obtaining smooth,
strong blades is to work slowly
and carefully, and not to use
excessive pressure in any one
place. Use 3-mm (1/8-inch)
aluminum rivets to join the
: trailing edges.

LEAN HEAVY WEIGHT The
T HERE pattern
i for the
e base
former is
obtained
by tracing
the outline
sENCHTOP of the base
P ends of all
three skins,
after they
have been
riveted, on a
piece of paper. Use a
common chord line from
tip to tip.
Superimpose all three traced
outlines, and, using a French

November 1978 [:E:] 15



curve, draw an average
outline. Mark
the final

Fig. 9. If you look at it from the

end, it appears in the shape

of the Greek letter Q, hence

its name “omega brace.” It

should be a snug fit to the

strut, and long enough
to form a

transition

across the

area
where

-~
TABS CUT TQ APPROXIMATE '\
CURVE THEN BENT DOWN

(2-1,2")

FROM

Fig. 7. A base former is made of

galvanized sheet steel. Its outline

is made from a composite tracing of all

three blades. Additional metal is left outside

the outline to form tabs that can be bent over and

riveted inside the base of the blade. The hole for the support rod is “dimpled,"” or cone-

2h?ped, to make a tight fit to the rod. Note the longer tab adjacent to the support-rod
ole.

&.5mmil’4")
I

RIVET HOLE ~

outline 1.5 mm (1/16 inch)
inside the average one. Trans-
fer this outline to a piece of
sheet metal by using

carbon paper. On the outer
edges of this outline add 6.5-
mm (1/4-inch) tabs, which will
later be bent over and riveted
to the skin. The length of each
tab, between slits, is
determined by the sharpness of
the curve (see Fig. 7).

The base-former has two
functions: it forms the skin to
an airfoil at the base of the
blade (near the hub), and it
provides a mechanical
connection between the blade
and the strut/shaft assembly
from the hub. The hole for the
strut should be drilled or
punched slightly undersize and
then worked open from the
inside by using a tapered
punch or rounded tool. This
will form a cone-shaped
surface and edge that will
provide a tight fit to the strut.

The blade needs some
stiffening along its length,
which is provided by a full-
length strut and an “omega”
brace. The strut is a piece of
thin-wall steel tubing
(conduit), 137 cm (54-1/4
inches) long. The
brace is made of
1.5-mm (1/16-inch)
aluminum which has
been formed over a piece
of rod or conduit as shown in >
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the shaft ends and the strut
continues alone.

Before you insert a strut in a
blade, form a slight bow in the
piece of conduit. If the bend is
approximately 19 mm (3/4 inch)
high near the center, the strut
can exert pressure on the
surface of the blade from the
inside. This forms a more rigid
blade and helps keep the rivets
from working loose. Note that
the bow will be toward the
front of the assembled blade —
facing the wind.

To obtain a centerline for
marking and drilling the blade
and strut, temporarily assemble
the wooden tip former, the
strut, and the base former.
Use a steel tape, or wire
stretched tightly
between the tip
and the base

N

TIP BLOCK

»

POFP RIVETS

of the blade to mark the

center line. You can use a
predrilled omega brace to
locate the holes for it. The
brace and strut are fastened by
means of pop-rivets, with the
first hole for a rivet in the
hollow strut located 17.8 cm (7
inches) from the base of the
blade. There should be a rivet
every 7.6 cm (3 inches) along
the centerline from there to the
tip. The shaft and strut
together will be drilled and
tapped with a 10-24 (M5) thread
at a point 29.5 cm (11-9/16
inches) from the inner end of
the shaft (see Fig. 10).

After the strut and brace
have been drilled and riveted in
place, the base former can be
positioned and the tabs riveted
to the skin. The tip former is
fastened by small wood
screws.

Hub assembly

An automotive front-wheel
hub offers a rugged means of
mounting the blades; | used
one from an American Motors
Rambler. A second one is used
for the azimuth-bearing
assembly that allows the
mill to follow the wind

Simm
-~ (27

"~ TRIM TO SHAPE
OF wooo

Fig. 8. Tip blocks are attached to the blade-reinforcing strut by small pieces of
angle stock. They are installed parallel to the chord line, which means that
some metal will have to be trimmed from one of them so as not to interfere
with the aiumir]um skin.



direction. Threaded rods
are mounted to the hub
flange as shown in Fig. T

11. These rods provide T
a means for pulley
mounting,
wobble

CMEGA BRACE

=
~— RIVET WOLES
BOTH EDGES

"

=
Z
Smm (3tE0m)

Fig. 9. A strengthening brace is needed inside the root of the
blade, and it is formed as shown here. In place, it spans the
transition from the point where the rod ends and the strut con-
tinues. It is fastened to the skin with pop rivets, and to the
rodistrut with screws.
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adjustment, blade tracking,
and pitch-contrel-mechanism
mounting.

The blade speed requires an
8-to-1 step up to drive the
generator, which is accom-
plished by means of a bicycle
wheel. | made new hub plates
to mount the wheel to the
threaded rods in the hub
assembly. These plates are

drilled as shown in Fig. 13. Any
other means of providing a V-
belt drive pulley with a
diameter of 60 cm (24 inches)
will be fine, as long as you can
mount it to the hub assembly
and allow for adjustment to
remove wobble.

The main plate for the hub
assembly must be made with
great care to maintain balance

This is the main plate as seen from the front. The blade-support rods go through bear-
ing blocks and are secured by a small bolt at their inner ends. The nuts and bolts have
been drilled through and cotter pins inserted for security against vibration. Two metal
washers with a Teflon washer between are used to lessen friction when the rods rotate
(photo by W1SL).
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BLADE SHAFT

Fig. 10. The blade-support shaft is made
of steel, approximately 16 mm (5/8 inch)
diameter, It must fit inside the steel
tubing that is used as a reinforcing strut
over the length of the blade. You may
have to machine the rod slightly to ob-
tain a snug, but not pressed, fit. The rod
extends approximately 34.9 cm (13-3/4
inches) into the strut.

and symmetry. It is a steel disk
22.8 cm (9 inches) in diameter,
6.5 mm (1/4 inch) thick, see Fig.
12. Three pairs of uprights
(bearing blocks) must be
welded to the disk at the 120-
degree positions. The holes in
these uprights must be
carefully aligned and smooth.
The rods for the blades must
rotate freely, but with a
minimum of play, in these
holes.
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The chain moves small levers
(Fig. 14) (one on each blade
shaft) to change the pitch of
the blade and decrease its
efficiency as the wind speed
increases.

The leaning action of the
levers means that the bolt
connecting them to the bicycle
chain will describe an arc as it
moves back and forth. This arc
is accommodated by allowing
the sprockets to move along
the threaded rod as they turn.
It may be difficult to find
sprockets of the correct
diameter and pitch for the
space available. | made mine by
filing the edges of ordinary
pipe flanges to accept the
chain, as shown in Fig. 15. A
42-link chain is used. You do
not need to form teeth around

. the entire circumference of the
The hub assembly as seen from the rear, before mounting to the channel-iron support. flange. but only the portion
The automotive hub is at the right with a brush assembly to provide electrical contact ge, ‘y . p :
across the bearing. The wheel hub has been drilled to accept three equally spaced ~ Where the chain will be in
threaded rods, which support the blade plate and feathering mechanism. Two of the contact with it. The levers are
three centrifugal arms, with washers for added weight, can be seen, along with a por- held in the low-speed position
tion of the bicycle-chain drive. The bicycle spokes have been rethreaded into new hub by coil springs which pass
plates which were made to fit the threaded rods. Note that the spoke holes in one plate s
are offset 50 they fall between those in the other plate (photo by W1SL). around an adjacent post and
connect to the next one in
order to have enough length for

proper action. The weights and

Blade feathering and this outward movement is arms must work against this
This mechanism is the secret  translated into a twisting spring to feather the blades at
of blade control at high wind motion by means of the bicycle high speeds.
speeds. Weights on the end of chain and sprocket assembly. The “underside” of the
lever arms are allowed to move blades will face the wind, and
outward by centrifugal force, MAIN PLATE they will turn counterclockwise
_\ ~—NOSE CONE
BRACKET

MAIN PLATE

FEATHERING

125 X254 SPRING -~ _~SPROCKET
142" X 10" THREADED =
ROD -

65mmilrd)

UPRIGHT - TAINLESS \ CENTRAL
AMERICAN MOTORS # BLADE S, BOLT, - N\ cur-out
- (RAMBLER) N5 BRASS SHAFT ™~ A
i OUPLING [10-32) =
WHEEL HUB COUPLING 110-32) =
8IKE CHAIN~__ ™ | é\ COTTER PIN
~ THRO
ST NseT screw i auggu

BEARING

Vawr \\spmc«sr

o
Lock
= pe= A WASHER
(2")
SIDE VIEW ERONT VIEW

ROTOR HUB ASSEMBLY

Fig. 11. A bearing for the hub assembly is provided by a front-wheel hub from an automobile. The flange is drilled to accept three
threaded rods which support the hubs for a bicycle wheel, the main hul" plate, and blade-feathering sprockets.
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when viewed from the front. At
their resting position, with the
springs just starting to offer
resistance to the feathering
arms, the trailing edge should
be set back 6.5 mm (1/4 inch)
from the leading edge.
Balance the assembly in a
draft-free space that is high
enough to allow the blades to
turn without hitting the
floor or ceiling. The
tip blocks should be
filed and sanded to
a smooth, stream-
lined contour, and
then varnished for
weatherproofing.
You can do most
of the coarse 4
balancing at
that time. Final
balancing can be
done by adding
small wood screws
to the lightest
blade. To make the
balance more
precise, use light
oil on the bearings
during the proc-
ess, and replace
the cil with a
good grease
before the mill oRlLL :
is installed on =
its tower, 32mm

fi=frginl

22 Bemidin)
CIRELE

Base and
generator mount

12 Smm
(i/2in) DRILL —=
-

Bmm (5716w ] DRILL

WELD (HELIARES

assemblies must be bypassed
with slip rings and brushes to
bleed off any static electricity
built up by the wind. (This is
important — several cases of
bearing failure have been

Simmidinl
WrOE FLAT

LEAVE WELDING OUT IN
GENTER TO CLEAR SHAFT
ON FRONT SURFACE ONLY

E-Smm (rs4in)
THICK STEEL

provides a mount for the
generator also holds a piece of
insulating board with brushes
that transfer power to the slip
rings on the vertical support.
These brushes are strips of
brass or bronze alloy, bent into
a shallow V shape, and have
blocks of graphite (replacement
generator brushes will do

nicely) fastened to the

outer ends.

Tail assembly

A windmill needs
some means of
keeping it facing
into the wind,

and | used an
aluminum vane
as a steering
system. The
supporting
structure is a
leaning tripod
made of thin-
wall conduit,
mounted on a
small disk on
the base
channel. This
disk is held in
place (with the
tail pointed
back) by a

spring-loaded

SECTION A-A

MAIN HUB PLATE

locking pin.
This is a safety
feature that
must not be

A piece of
steel U-channel
serves as a base

Fig. 12. The main hub plate supports the blades and provides bearing surfaces for the
blade-support rods. To a large degree, this provides balance and symmetry for the
blade assembly, so be very precise in welding the upright tabs and in boring the
holes for the blade rods.

overlocked. If
severe winds
arise, you

to mount the

mill to the

vertical support and bearing.

It also forms a mount for the
tail assembly, the generator
bracket, and holds the
blade-hub assembly at the
front. The channel is 61 cm (24
inches) long, and 12.7 cm (5
inches) wide. A piece of 6.5-mm
(1/4-inch) steel plate is welded
in a vertical position at the
front and drilled to accept the
bolts from the wheel hub. A
hole is drilled near the center
of the channel to accept the
vertical bearing (another
Rambler wheel hub in my case).
Note that both bearing

attributed to static buildup.)

The generator (alternator) is
mounted below the base
channel on two pieces of steel
angle stock. Short pieces of
pipe are used as spacers to
align the generator pulley
below the main driving pulley.
Another bracket of angle stock
provides a means of adjusting
and maintaining tension on the
V-belt to the generator. You can
mount two small alternators
rather than one large one, if
you like — as shown in
Fig. 16B.

The angle bracket that

simply pull the

lanyard and
disengage the locking pin,
allowing the tail assembly to
rotate 90 degrees, thus
positioning the windmill
blades parallel to the wind and
out of danger. The tail, disk,
pin, and spring assembly is
shown in Fig. 17. Note that the
dimension from the center of
the vertical support to the tip
of the vane must be greater
than the distance from the
center of the vertical support to
the tip of a blade at its
outermost position. This is to
ensure that the tail will control
the mill as the wind shifts.
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Fig. 13. A new hub assembly is required
for the generator-drive wheel. Holes
must be drilled to accept the bicycle
spokes, and also for the threaded rods
from the automobile hub.

Vertical support

This section covers two
areas of concerr: the mechan-
ical arrangement that holds the
mill in the air, and the transfer-
ring of power from the genera-
tor across the vertical bearing
assembly. For a vertical sup-
port, | used galvanized pipe and

FILE TO
/ FIT CHAIN ORIGINAL
DIAMETER

2.5 mm

72"

BRASS PIPE /
NIPPLE

OF FLANGE /

corner of a large square tower
in one installation, and
clamped in the vertical support
atop a triangular Rohn tower in
another instance. If you use
one of the popular triangular

rings to be routed inside, down
to the batteries or other load to
be driven by the generator. Be
sure that the holes have no
sharp edges, or else place
insulating grommets in them to

4.2mm
(NO.15)
14.5mm UL
14.5mm | (57167 | S/BDRILL 4
Bmm 9 5mm
= fB'/-‘E) NG, 25) o
' DRILL (B
Tm Fa /
5.-mr 4 |t '||
285 ]
it .I’(E “ f S T

]
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89 .2mm

- -

 (3-12")

FEATHERING ARM

Fig. 14. Feathering levers clamp to the blade rods, and are connected to the bicycle
chain to obtain a leaning motion. You'll need three of them.

steel towers as a support, be
sure it is guyed to withstand
some severe stress and
vibration. Also, be sure that the
top guy wires are clear of the
spinning blades of the mill.
Electrical power (and field-
excitation voltage) is
transferred across the vertical
bearing assembly by means of
a set of slip rings and brushes.
| found that an easy way to
make the rings was to saw
sections from a piece of 7.5-cm

-RADIUE TO MATEH CHAIN

protect the wires. The
generator wiring diagram is
shown in Fig. 19.

Testing

Before you install the
generator on top of a tower,
you should give it a thorough
test for both mechanical and
electrical performance. |
mounted the blade, generator,
and base assembly on a
section of tower atop a van
and drove at different speeds

tMm

FLYWEIGHT ARM {3}

_'IQJ 17X 1/°8'% 8" LONG
.\ = O\
ALFGN mm
HOLES IV FLANG,

smm

fL.

5/!6 DAIL, I.

33 Smm
(1-5416")

Fig. 15. Because of the dimensions of the hub assembly, | had to make my own sprockets. Pipe flanges were filed down to fit the
chain, and brass sleeves were threaded into them for bearings.

welded a steel plate to the top.
This plate was drilled to accept
the four mounting bolts from
the Rambler wheel hub. If you
use a different spindle, you can
make a mounting plate to fit.
The pipe was bolted to a
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(3-inch) copper pipe. The rings
are supported on the
galvanized pipe by strips of
plastic insulation such as
polystyrene, Bakelite, or nylon,
see Fig. 18. Holes in the pipe
permit the wires from the slip

to check things out. If you do
likewise, be sure that the
vehicle will keep the mill high
enough that the blades will not
hit the pavement. Watch out for
overhead branches and wires.
And find an isolated spot to
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SWAY BRACE

TENSION ARM-

COTTER PIN

'PIPE SPACERS

| LARGE ALTERNATOR

COTTER PIN

\ TENSION ARM
OF ANGLE
\ BRACE
/

0

2 SMALL | |
ALTERNATORS

ONE OFFSET I/2" BEWIND THE OTHER
FOR 2 BELTS

Fig. 16. You can mount one large alternator or two smaller ones, as
shown. If you use two small ones, set one back 12.5 mm (1/2 inch)
and use two drive belts from the bicycle rim. Threaded rod proved to
be inadequate to hold the alternator in tension against the belt — a
piece of angle iron, slotted to allow adjustment of belt tension, is
preferable.




SLIP RINGS

51mmf2")
WATER FIPE
60 5mm0O D

Fig. 18. A plate is welded to the top of a
plece of iron pipe, and drilled to accept
the bolts from an automotive wheel hub.
The slip rings are held in place by strips
of plastic. The brushes are mounted on
a piece of insulating board behind the
generator, as shown in Fig. 16. Wires
from the rings go through Insulated
holes into the pipe, then down the tower
to the batteries or other load.

drive in — this is not a project
for a crowded highway. You
might have to get permission
to use a private road.

The load you use for the
tests will depend upon how
you have the generator wired. |
connected the alternator so
that it would provide a higher-
than-normal voltage, and used a
bank of automotive headlamps
for the load. The lamps were
arranged so that they could be
connected in series or
series/parallel to vary the load
placed on the generator. The
arrangement you build will
depend upon what you want to
do with the power. A standard
12-volt alternator can be used
to charge a car battery, which
can power a mobile or portable
rig pressed into home service.
If you want to use part of the
output as heat or light, then a
high-voltage system makes
more sense. You can, of
course, charge more than one
battery in series. Another
consideration is that a high-
voltage, low-current system has
lower losses caused by the
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resistance of the wire, and
there is also less wear on the
brushes and slip rings.

As you test the generator,
note the voltage and current
output at different speeds. If
the blade-feathering arms are
working properly, the output
should cease to rise at speeds
above approximately 22 mph.
Adjust the tension on the
feathering-arm springs, and
vary the weight (number of
washers) on the centrifugal
arms, until this condition is
obtained.

Field excitation

An alternator requires an
excitation voltage applied to its
field winding in order to
generate power. This voltage
must be disconnected when
the alternator is not producing,
otherwise it will drain the
battery between charging
periods. A simple wind-
actuated switch will do the job

nicely. | used an ordinary
hacksaw blade attached to a
microswitch. A blade 25 cm (10
inches) long proved to be
adequate. Wind turbulence
around the top of the tower
made the position of the switch
noncritical, but you can try
different locations to find the
most reliable spot. The wind
should be strong enough to
keep the mill spinning at a
reasonable speed before the
switch closes.

Shields and locknuts

The working parts of the mill
should be protected from the
elements, especially where
lubrication is involved. | made a
nose cone to cover the
feathering mechanism by
cutting a half circle of flashing
material and riveting the
sections together. Small L-
brackets serve to fasten the
cone to the main spinner plate.
It is easy to fashion shields for

Fig. 17. The tail assembly is mounted on
a turntable, and is spring-loaded against
a pin. Note from B that the length of the
tail from the center bearing must be
greater than from the center bearing to
the outermost blade tip.

-TAIL PIVOT
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the generator and slip rings
from this same thin aluminum,
which is readily cut with
shears.

As a final precaution before
installing the generator on top
of its tower, check to see that
everything is secure. Vibration
will loosen almost anything up

there, so use double nuts
wherever possible in order to
lock hardware in place. In some
cases, such as the generator
support bolts, it would be
better to drill the nut and bolt
and use cotter pins or safety
wire to keep them in place.

A note on personal safety —

The generator as set up on a temporary tower at the Manchester, Connecticut 1978
Field-Day site. The nose cone, and the aluminum shrouds for the generator and bear-
ing have not been installed (photo by W1SL).
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Fig. 19. The wiring diagram for the sys-
tem. Two alternators in parallel are
shown here, but if you use only one, just
ignore the one on the right. The batteries
and loads you use will depend upon the
capability of your alternator and how you
excite the field. More field current will
provide higher-voltage output, up to the
capacity of the windings and the recti-
fier diodes. CR1 provides initial excita-
tion when the wind-vane switch closes,
and then the ballast lamp regulates the
field current. Check the wiring on your
alternator before hooking it up — some
have the field internally grounded and
some do not.

always tie the blades in place
when you are working on top of
the tower. It is easy for a gentle
wind to start the blades
spinning before you know it.
You could be severely injured,
or knocked off the tower, at
even modest blade speeds.
HRH
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YOU EXPECT

The CBer-turned-Novice is at
once confronted with the
delicious choice of operating
on one or more Amateur Radio
bands scattered throughout the
high frequency spectrum. Each
band has its own characteris-
tics and peculiarities and,
historically, ham operators have
tended to congregate on one
band or another, finding other
hams of similar interests. The
Novice starts out on CW, oper-
ating within certain restricted
bands set aside just for him;
but let's look at what happens
when Novices go on to become
Generals, and the whole wide
world of Amateur Radio stands
before them.

The HF bands — 160 to 6
meters

The 160-meter band (1800 to
2000 kHz) is really the oldest
amateur band, and most
Amateur Radio activity was
concentrated in this region in
the early 1920s before the long-
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BY WILLIAM |. ORR, W6SAI

Your interest in Amateur
Radio will lead you, in
time, to many different
bands. What will you find
there, and how can you
make the best use of
them? This overview of
the Amateur bands from
160 meters to 24,000 MHz
will help you decide.

4

distance capabilities of the
higher frequencies were
discovered. In the United
States and Canada today, the
160-meter band is divided on a
regional basis into eight 25-kHz
segments, with various day-

~night power input limitations

and restrictions imposed,
depending on the region and
the time of intended operation.
The permitted power input to
an amateur transmitter in the
160-meter band ranges from 25
to 1000 watts. Amateur opera-
tion is segmented in this crazy-
quilt fashion because the band
is shared with LORAN (Long
Range Navigation) stations
operated by the United States
Coast Guard. Amateur opera-
tion is restricted in power and
area of operation with respect
to LORAN stations, which are
located in the Great Lakes area,
along the eastern and western
seaboards of the United States,
and in Hawaii.

Generally speaking, the 160-
meter band is considered a



“rag-chewer’s" band, and
supports many CW and ssb
nets and round tables. At night,
especially in the winter
months, the 160-meter band
offers some good DX
possibilities, with frequent
transcontinental and
transoceanic QS0Os (contacts)
taking place.

LORAN stations emit a
series of high-power pulses
that sound like a buzzing ncise
to the casual listener. Most
hams steer clear of LORAN
stations, even if they are
distant, because reception
through the racket is difficult.
This band is a “‘sleeper,” but
once more is gaining in
popularity and slowly coming
to life as more equipment for
160-meter operation becomes
available. There is also the
possibility that someday
LORAN may be greatly reduced
or eliminated entirely, and the
entire band returned to the
amateurs for their exclusive
use — a happy day for most
old timers. Unfortunately, at
present, no Novice privileges
exist in the 160-meter band.

The 80-Meter band (3500 to
4000 kHz) contains the Novice
sub-band of 3700-3750 kHz.
Many Novices “‘cut their teeth”
in this band, which is often full
of QRM (interference) caused
by the large number of stations
that operate there. Daytime
operation is generally limited to
contacts of 500 miles or less,
but as the sun sets and radio
conditions change, long-
distance DX contacts are quite
common, especially during the
winter night hours. During the
summer months the 80-meter
band, like the 160-meter band,
has a high static level, and
poor radio conditions limit
long-distance contacts. But
when radio conditions are
good, stations from all over the
world may be heard on the 80-
meter band. The top portion of
the band (3775-4000 kHz) is
reserved for phone operation
and many sideband (ssb)
signals may be heard here at
all times of day or night.

Because of the interference
created by large numbers of
stations operating in the
Novice band, many Novices go
to bed early and get up in the
early morning hours when the
band is relatively quiet — to
enjoy their contacts while
many of their fellow amateurs
are still “in the sack.”

There's also a lot of non-
amateur interference in the 80-
meter band. European
shortwave broadcast stations
can be heard during the winter
months near the top of the
phone band and often foreign
fishing boats operate both CW
and ssb at various spots in the
80-meter band. So you’ll have a
lot of company in this popular
amateur band — and some of
the company you may not like!

The 40-meter band (7000 to
7300 kHz) contains the Novice
sub-band of 7100-7150 kHz. The
40-meter band is high enough
in frequency to be called a DX
band, although plenty of local
contacts take place on this
band during the daylight hours.
DX operation, however, is
severely hampered on the 40-
meter band by broadcasting
stations and jamming
transmitters. In other regions of
the world, the range of 7100-
7300 is shared between short-
wave broadcasting and amateur
stations. In addition, many
broadcast stations have moved
lower in frequency, nearly to
the 7000-kHz edge of the band.
As a result, the whole band is a
mess during the evening hours.
In areas of Europe and Asia,
the 40-meter band is either
restricted as far as ham
operation goes, or is unusable
because of the chaotic
interference (QRM). As a result
of an international frequency
conference some years ago,
international broadcasting was
permitted in the 40-meter band,
and that band has become of
less value to the amateurs
because of this shared service.
In spite of the racket, plenty
of DX can be worked on the 40-
meter band. The top portion
(7150-7300 kHz) is reserved for

phone operation and you'll hear
plenty of ssb signals in this
region at all times of day and
night. Look around 7200 kHz for
ssb DX signals popping up
from all over the world during
the cooler months of the year.

The 20-meter band (14.0 to
14.35 MHz) is the most popular
band for DX work. Right now,
the band is open to almost all
parts of the world at some time
during the year. During the
summer months, the band is
active until the late evening
hours, but during the winter
months the band closes down
at sunset. During the spring
and fall months, the band often
opens over the long path with
signals arriving from a direction
180 degrees opposite to their
normal direction of arrival
along the Great Circle path. For
example, Australian stations
can be heard on the East Coast
in the afternoon hours as they
arrive after travelling over
Africa and the Indian Ocean.
And on the West Coast,
European signals can be heard
as they arrive by way of
Australia. Long path DX also
occurs on 40 and 80-meters,
but it is more elusive and takes
considerable skill, high power,
and a good antenna to take
advantage of this mode of
communication. On 20 meters
it is quite commonplace and
gives beginner and old timer
alike a big thrill. Unfortunately,
there's no Novice band on 20
meters. Hurry up and get your
General ticket and join in the
fun!

The 20-meter band is the DX
band where beam antennas
become popular. Forty and
eighty meter beams are very
large and usually out of the
question for the majority of
operators, but the 20-meter
Yagi beam has a “wingspan” of
only about 36 feet (11 meters).
The quad beam, moreover, is
even more compact, being only
about 16 feet (5 meters) on a
side. Unlike CB radio antennas,
high frequency radio amateur
beams tend to be horizontally
polarized, whereas vertical
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polarization is used by the
majority of CBers.

The 15-meter band (21.0 to
21.45 MHz) contains the Novice
sub-band of 21.1-21.2 MHz. This
long-distance DX band has
more erratic characteristics
than the 20-meter band. During
certain years, particularly
during the fall and spring
months, the 15-meter band is
alive with DX signals, arriving
via both the long and short
Great Circle routes. During
some years, when sunspots
are numerous, the band may
remain open for DX 24 hours a
day, particularly in the southern
part of the United States. At
the present time the sunspot
cycle is on the increase, and
conditions will be excellent
during the winter 1978-79 DX
season.

At certain times of the year,
north-south radio conditions
are particularly good and South
and Central American stations
boom in with amazing signal
strength. During the summer
the 15-meter band supports
quite reliable communication
out to 1500 miles (2500 km) or
so, particularly during the late
afternoon hours. However, as
the home-town rooters say of a
losing football team, “Wait
until next year!” Radio
conditions are predicted to
improve, and by 1979 the 15-
meter band should be a
Novice's delight, with DX
stations from all over the globe
booming in like locals!

The 10-meter band (28.0 to 29.7
MHz). Within the 10-meter band
is the Novice sub-band of 28.1
to 28.2 MHz. The 10-meter band
is not far removed from the CB
channels and radio conditions
at 10 meters are similar to
those on the CB 11-meter
range. Right now, DX signals
are improving, and the winter
1978-79 season should see the
band jumping. Under better
radio conditions, the 10-meter
band is without doubt the most
popular DX band for radio
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hams. The great width of the
band (1700 kHz) provides room
for a large number of radio
amateurs, and the long skip
distance prevents nearby
amateurs from hearing each
other, thus dropping the overall
interference level. The 10-meter
band is the poorest in the
summer months, aside from
those intermittent short-skip
conditions already noted for
both 11 and 15 meters. During
the coming years, the 10-meter
band will come to life and
support intercontinental DX
during the evening hours.

The “top end” of the 10-
meter band is specialized in
that fm signals are allowed to
operate here, and the output
channels of the OSCAR space
satellite for Radio Amateurs fall
in this region.

During the “ups’ and
“downs” of radio conditions,
the 10-meter band supports a
number of local rag-chew nets,
and you can easily spot these
as you tune across the band.
An increasing number of
Novices are using the 10-meter
band as they become aware of
the interesting possibilities this
chunk of spectrum presents.

It should be noted that the
second harmonic of stations
operating in the 10-meter band
falls directly into television
channel 2, and the higher
harmonics of the transmitter
fall into the higher TV
channels.

Amateur Radio equipment
operating in the Novice 10-
meter band, in particular, can
produce severe television
interference on some sets if
the equipment is not properly
shielded and filtered. The
subject of television
interference (TVI) will also be
covered in a future article.
Suffice it to say that the
problem of TVI can be greater
in the 10-meter Novice band
than it is in the other Novice
bands.

The 6-meter band (50.0 to 54.0
MHz) was created from what
was to have been TV channel 1.

This channel never came into
use, so the spectrum for it was
assigned to the Amateur Radio
Service. TVI can be severe for
hams working on 6 meters,
because the band is cheek-to-
jowl with TV channel 2 and
uncomfortably close to channel
3. Most hams crowd up at the
low end of 6 meters so as to be
as far away from the TV
channels as possible.

In addition, in areas where
channel 2 is in operation, a
considerable amount of
“spillover’” from the television
transmitter invades the top end
of 6 meters, sounding like a
raspy buzz-saw. This wipes out
a lot of the 6-meter band in
some areas of the country,
leaving only the bottom portion
of the band (near 50 MHz) clear
enough for radio commu-
nication.

Normally, the six-meter band
is considered to be good only
for line of sight communi-
cations, but enough long-
distance DX contacts have
been made to indicate that
unusual modes of propagation
seem to flourish in this portion
of the spectrum. Future issues
of Ham Radio Horizons will
carry articles outlining these
interesting and useful means of
long-distance communication
that make the 6-meter band
interesting to newcomer and
old-timer alike.

The VHF bands — two meters
and up

The very high frequency (vhf)
amateur bands represent a new
and interesting world for the
Novice newcomer. At the
present time, no assignment
for Novice operation in these
bands is available, although
this may be modified sometime
in the future.

Of the vhf bands, the most
popular one is the 2-meter band
(144-148 MHz). The top half of
the band is occupied by the
world of fm (frequency
modulation). Vhf repeater
stations, located on high
ground around the major cities
of the United States (and other
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countries) provide
instantaneous and automatic
relay points for both mobile
and fixed stations. Operation is
channelized, much as in the CB
region, and each repeater may
have hundreds of users. Some
repeaters are restricted as to
who may use them, and others
are used for other means of
transmission than voice. But
most of the repeaters are
available to all users as a
common mode of commu-
nication, and the 2-meter

band in large metropolitan
areas is alive with the voices of
amateurs.

At the low end of the 2-meter
band can be found a small
group of experimenters who
communicate with each other
by bouncing their signals off
the moon, or off ionized meteor
trails! Amazing as it may seem,
intercontinental communication
is carried on by moon
reflection on the 2-meter band,
which is normally thought of as
a short-range communications
band! Some amateurs are
active on 2-meter single
sideband (ssb) and others
communicate through the
amateur Oscar space satellite
which functions on this band.
QOccasionally, unusual weather
conditions permit direct vhf
communication over distances
of 1000 miles or so. Once
thought of as a local band, the
2-meter band is proving to be
extremely versatile, and new
discoveries of its capabilities
are being made every day. For
the newcomer to Amateur
Radio, the most outstanding
characteristic of the band is
the fm activity and large
number of repeater stations
that dominate the top portion
of the band.

Higher in frequency than the
2-meter band is the 220-225
MHz amateur band. (At these
frequencies the "“meters”
designation has been dropped).
This band is shared with radar
in the United States and, in
certain areas of the country,
“spillover” from radar makes
the band a buzzing headache.
Generally speaking, the

characteristics of the 220-225
MHz are much the same as
those of the 2-meter band.
There are many fm repeaters in
this band and most communi-
cation is of the short-range
variety. In the future, the
possibility exists that a portion
of *220,” as it is called, may be
turned over to the Citizens
Radio Service for expansion!
Additional vhf bands exist
above the 220 MHz band, all
the way up to 24,000 MHz! The
so-called “450 band’ (420-450
MHz) is popular for
experimenters and widely used
for amateur fm, television, and
moonbounce communication.
Since a whole issue of Ham
Radio Horizons could be
devoted to “'450" and the
higher bands, it will suffice to
say that the future of Amateur
Radio surely lies in this
fascinating portion of the
spectrum. Plenty of surprises
await the amateur who ventures
into these unusual and
rewarding slices of the
communication spectrum.
Justice cannot be done to
the amateur bands in such a
short review but, in conclusion,
each band has merits and
wonders of its own. To the
Novice amateur | say, "“Get
your Technician or General
class license and come on in,
the water's fine!” HRH

“Yes, dear, you have a dead mike,
but it's not necessary to
notify the coroner!™
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* Siginals from
- SAFARILAND

BY N. STEVEN-HUBBARD,
ex-VQ4NSH

The year was 1947 and the
place was the great rolling
plains of East Africa. To the
southeast were the low moun-
tains of Ngong, while directly
south, nearly one hundred
miles away, could be seen the
dramatic protrusion of Kiliman-
jaro Mountain, rising thousands
of feet from the wide plain of
Masai country. This was the
sand-colored plain with patches
of washed-out green, water-
holes, and streams vital to the
herds of animals that populate
the area.
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There were thousands of
zebra, wildebeest, antelope of
several varieties, and an
occasional pride of lion. On a
small hill in this rather ordinary
African landscape, an
American-made box-body car
(station wagon) was standing
only a dozen or so yards from
six young lions and three
adults, all of them in mixed
attitudes of rest and play.

Had you observed the car
more closely, you would have
seen that it was a little
unusual. The car had a tubular
metallic structure on the roof,
and, even more surprising, a
thin wire rose vertically from

the rear window for at least two
hundred feet. At the upper end
of this wire was a large, but
flimsy-looking, balloen. One of
the two people in the car was
talking into a microphone at
intervals, while another voice
seemed to be coming from
behind the rear seat. The voice
was accented in tones that
were clearly not native to a
British colony, but would be
right in place in New York City.
“Good-night Pete, you had
better get some sleep — it
must already be tomorrow in
Manhattan. This is VQ4NSH
standing by for other W calls.
From sunny Africa, this is



VQ4NSH calling CQ."
Needless to say, | was rarely
passed up for that kind of
romantic contact and | suppose
that | must have had literally
thousands of contacts with
United States amateurs in the
few years between the end of
World War Il and 1953, when |
finally left Africa to come
permanently to live in America.

| had gone to Africa as a
young man before the outbreak
of the European war, to serve
with the British Colonial
Government. | later spent
fifteen years in Kenya, Uganda,
Tanganyika, and other nearby
territories, gaining an intimate
knowledge of the lands,
languages, and peoples of this
exotic part of the world.

| can best illustrate the
remoteness of this land by the
address on a QSL card | once
received. The fact that |
received it at all is a trib-
ute to the persistence
of the post offices
involved. It was ad-
dressed to my name
and my call sign at
“Nairobi, Bombay, South
Africa."”

African unity

Before most African areas
became independent of the
Colonial powers, the people
were tightly integrated into
units whose major loyalties
were to tribal institutions, but
with only weak attachments to
the idea of national
government. The Colonial
government’s main task was to

extend these tribal aims toward

the concept of national unity.

This turned out to be a task of
enormous difficulty, and one
which was only minimally suc-
cessful, as can be so clearly
seen in the recent histories of
nearly all African nations.
Things like rail transport,
medical and health services,
tele-communications, and
postal services are not limited
to single territories. Thus,
these and other technical
services can be unified for
several contiguous areas; my
work in my last period of
service was to build the tele-
communications network of the
East African territories.
Eventually, | directed the
training of people to operate
and expand the system. In 1947
we designed and built an inter-
racial technical college for this
purpose.

The station

One of the non-Government
activities that was generated at
the site of this institution was
radio station VQ4NSH, both
base and mobile. The “box-
body” (local term for station
wagon) was fitted out exclu-
sively with gear modified from
United States ex-military
equipment. VQ4NSH mobile,
when fully operational, had
three separate transmitters on
40, 20, and 10 meters, two HRO
receivers, a two-element 10-
meter beam, several portable
long-wire antennas, and a 40-
meter vertical longwire which
could be suspended from a

hydrogen-filled balloon or a
kite if the wind were favor-
able. | have to report
that a number of DX
conversations suf-
fered at times

due to wind

failure, but |
will say that
if you know
that your an-
tenna is likely
to fall around
your ears at
any unpre-
dictable mo-
ment, the
efficiency of
information

passing is remarkably high,
and the air waves become

less cluttered with asinine

verbiage!

Each transmitter supplied
about thirty watts of rf power
when operated from a 24-Vdc
base pack which could be
selectively switched for series
or parallel connections, thus
using the car's 6-V generator

for primary energy. The surplus
24-28 V equipment was great
for this purpose. | also had
another, rather small, 10-meter
transceiver in the front
compartment, the transmitter
of which would put out no
more than three watts. Hooking
this up to my beam and using
the two HRO receivers in
duplex with two antennas, |
regularly worked Europe, North
America, and Australia with
usually good signal strength.

The life style of a senior
officer in that African Colonial
service at that time was very
demanding. We worked and
played hard and our lives were
full, exciting, and rewarding.
We felt we filled an important
function in the future develop-
ment of the new Africa.

| had a roomy house on a
hill, and my amateur station
was in one wing. | had a
number of transmitters and
receivers and an antenna farm
with beams, a quad, and a
couple of rhombics. The
transmitter power allowed by
our government was 150 watts,
but the remote location and
optimum topography more than
compensated for power restric-
tions. A four-wavelength
stacked rhombic forty feet in
the air on a prominence, with
the nearest static generator
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twenty miles away, constitutes
almost ideal transmitting and
receiving conditions, especially
when you are already at six
thousand feet above sea level!
Any kind of signal defect was
attributable only to conditions
in the ionosphere; as these
years were periods of high
sunspot activity — and
therefore of well-be-
haved refractive
ionizing layers —
even this A
condition
was in our
favor. There
were never
more than a dozen active
hams in the whole of East
Africa, so we had no need to
compete with each other for
band space, and no irate
neighbors complaining about
parasitic signals interfering
with baseball games.
Actually, the only part of the
total population that had the
remotest interest in baseball
were the few Americans and
the United States Consulate in
Nairobi, with whom | had made
friends quite early on, and to
whom | was able to be of some
help. It is very easy for
sophisticated people of the
Western world to feel
completely lost and confused
when they are precipitately
thrust into a world so different
from our own. Often, the out-
come is immediate and severe
culture shock. It was easy to
help alleviate some of this
distress among my American
friends by arranging contacts
with their relatives
and families.
One such
instance
was particu- =
larly satisfying.

A Thanksgiving success

My wife and | had heard from
our friends about the occasion
of Thanksgiving and had
recognized the overtones of
nostalgia in our friends’
enthusiastic description, so we
planned a surprise for some of
them. We made some discreet
inquiries, requiring detective
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work and some subtle ques-
tioning. We found out home
addresses and names and
made some very specific area
calls, like “CQ Rochester, New
York,” and planned a very
specific rendezvous. We did
this for three different stations
and crossed our fingers
for an active
ionosphere
on the right
day. We also
talked to one
of our best
friends in
New Jersey, and the ladies
had long sessions on rather
special recipes. Some of these
were new to us, but we rallied
around with a few friends

- in the restaurant

business and got our
cook-in-training to set
up a “‘real” American
Thanksgiving dinner
party. The dinner
was a great success and, over
coffee, | casually asked every-
body if they had ever seen an
amateur radio station in opera-
tion. We moved into the
“shack™ and | casually made a
call, five minutes before our
very carefully organized rendez-
vous, to check band conditions;
they were excellent!

When | called Rochester, and
the Economics Councilor
discovered that his wife and
two daughters were on the
other end of the transmission,
you can imagine everybody’s
delight. After similar success
with calls to Miami and
Chicago, the evening was

w, voted a tremen-
dous success —
~and | am sure |

made some

friends for our

fraternity as a conse-
guence.

Of course, there were other
occasions of this kind, one of
which had a delightful
sequel. A year or so after
our reputation had been made
with the United States Consu-
late, MGM from Hollywood
arrived in Kenya to shoot parts
of one of their spectaculars
called King Solomon’s Mines,

and we got somewhat involved
in this. We got to know not
only some of the characters in
the movie, but, of greater inter-
est to us, some of the people
who do the film work. The chief
of photography, Robert
Surtees, was one of them, and
he turned out to be a well-
known ham in his home area.

| remember that they were
having trouble getting word
back from the home studios
concerning the color density
and sound level of their test
films, and were worried about
their schedules because of
this. | offered them the use of
my station and they got direct
information right out of their
color and sound labs; this
made them very happy. Four
years later we were in Holly-
wood and spent
several good days
there with Bob
and his
family — my
daughter
got to

hold
and in-
spect one
of the
Oscarawards
from his impres-
sive collection.

The country and the people

The equatorial areas of Africa
— from the lowland coasts to
the high uplands where perma-
nent snows cover the mountain
tops — are not heavily populat-
ed. When we first travelled in
the far west of the United
States and Canada, we con-
stantly remarked how much it
reminded us of the highlands
of central Africa. Of course,
the real contrasts exist in the
people. Not that people, who-
ever they are, vary significantly
in their fundamental character-
istics, but they do exhibit a
bewildering array of styles for
expressing these characteris-
tics. We, who are so deeply
immersed in technical para-
phernalia and our knowledge of
the ways in which our world



Kihaya household — near Bukoba Tanganyika.

Mount Kenya from Teliki Valley. Little Simba Tarn — Mount Kenya.

The awe-Inspiring Mount Kilimanjaro could be seen rising from the Masai plains.
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VQ4NSH mobile made use of
a 1936 Ford station wagon. It
had a ten-meter beam attached
to the roof, and a vertical l