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DO YOU KNOW OF ANOTHER FULL POWER, FULLY ASSEMBLED,
HF TRANSCEIVER STILL UNDER $500? WE DON’T!

BUT DON'T LET THE LOW PRICE FOOL YOU. THE TEMPO ONE'S QUALITY
AND RELIABILITY HAVE BEEN PROVEN BY THE TENS OF THOUSANDS IN
USE BY GENERAL AND ADVANCED CLASS AMATEURS.

AND NOW UNDER THE NEW FCC REGULATIONS THE TEMPO ONE

BECOMES THE PERFECT RIG FOR THE NOVICE AND TECHNICIAN CLASS.
Ask any of the thousands of owners about AFBANDWIDTH: 300-2700 cps

its dependability, look at its features and
specifications...andthe reasons for its unparal-

led popuiarity will be obvious.

FREQUENCY RANGE: All amateur bands 80 through 10 emeters,
MODES OF OPERATION: SSB upper and lower

sideband, CW and AM.

SCLID STATE VFO: Very stable Colpitts circuit

RECEIVER OFFSET TUNING (CLARIFIER): Provides +5 khz,

varfation af receiver tuning when switched QN
FREQUENCY STABILITY: Less than 100 cycles after warm-up,

and less than 100 cycles for plus or minus 10% line voltage change,
INPUT POWER: 300 watts PEP, 240 watts CW

Wattmeter

insures consistent, efficient transmitter operation.

As with all Tempo equipment, the RBF-1 delivers performance value

far beyond its price. Only $42.95

Tempo RBF-1

An inexpensive,

RECEIVER SENSITIVITY: 1/2 UWvinput $/N 10dB

AGEC: Fast attack siow deray for S8B and CW,

SELECTIVITY: 283 khz. (-6 dB), 4 khz. {-60 dB)

IMAGE REJECTION: More than 50 dB,

AUDIO QUTPUT: 1 watz at 10% distertion,

AUDIO QUTPUT IMPEDANCE: 8 ohms and 600 ohms

TUBES AND SEMICONDUCTORS: 16 tubes, 15 diades, 7 trans
ANTENNA IMPEDANCE : B0-75 ahms

CARRIER SUPPRESSION : 40 dB or better

SIDEBAND SUPPRESSION: -50 dB at 1000 CPS

THIRD ORDER INTERMODULATION PRODUCTS:-30 dB (PE

TEMPO "ONE"™ TRANSCEIVER $399.00
AC/ONE POWER SUPPLY $99.00
DC/-APOWER SUPPLY 12 volts D 3120.00
TEMPO VF /ONE External VFO $109.00

Prices suhlect tn change wlthout notice.

in-line s Tempo DM-20 Desk Mike
Wattmeter and SWR bridge ; o
for use with any transceiver, i
transmitter, or amplifier
from 1.9 to 150 MHz. Test
and tune for maximum
output or for monitoring

on-the-air periormance.
Allows selection of wattmeter scales of 0-200 watts or 0-2000 watts.

Features PTT and LOCK
switches. Converts easily |
high or low impedance (60
or 50k ohmj). Onily $38.00

11240 W, Olymplc Bivd., Los Angeles, Calif. 9006

2137477-6
%31 N. Euclid, Anaheim, Calif. 92801 714/772.9
Butler, Missauri 64730 B16/879.3



Henry Radio’s
TEMPO

CL146A ANt ‘
...a VHF/FM mobile transceiver for the 2 meter ama-
teur band. Compact, rugged and all solid state. One

channel supplied ptus two of your chaice. 144 t0 148

MHz. Multifrequency spread of 2 MHz. 12 channel

|
. 0 nnme possible. Internal speaker. dynamic mike, mounting

bracket and power cord supplied. A Tempo “'best buy™

thot S(Il.|s at $239.00.
-

rad o

For over 40 years...dedicated to amateur
radio...to offering the finest products...to
dependable service.

TEMPO VHF/UHF AMPLIFIERS
| Solid state power amplifies for
B use in most land mohile applica-
tions. Increase the range, clarity,
reliability and speed of two way
communications.

KENWOO
TS-700A

YAESU
FT-221R

...

The promise of 2 meter operation...the "

Kenwood way. The TS-700A operates all A compact, versatile transceiver designed for
modes: SSB (upper & lower) /FM/AM/CW the active 2 meter enthusiast. Features all
and provides the dependability of solid state mode operation — SSB/FM/CW/AM — with
circuitry. Has tunable VFO and 4 MHz band repeater offset capability. Advanced phase
coverage (144 to 148 MHz). Automatically lock loop circuitry, computer-type modular
switches transmit frequency 600 KHz for construction. Preset pass band tuning pro-
repeater operation. AC and DC capability vides the optimun selectivity and performance
through its built-in power supply. Outstand- needed on today’s active 2 meter band. Com-
ing frequency stability Complete with micro plete 144-148 MHz coverage. Built-in AC and
phone and buili-in speaker. ......... $5989.00 DC power supplies and speaker. .. .. $595.00

Now,
meet .
b Henry 2V A 0
‘3’ _ Radio... WaltHenry TedHenry BobHenry
w5 A s W6ZN weliou WHARA
Lo ANAHEIM LOS ANGELES 8UTLER
‘ ICO M IC"21 1 Plus a large staff of highly qualified sales and service

personnel pledged to serve you. Henry Radio carries large
stocks of all major brands. We take trade-ins, sell used
equipment and offer better terms because we carry our
awn financing. Qur reconditioned equipment carries a
15 day trial, 90 day warranty and may hbe traded back
within 90 days for full credit toward the purchase of new
equipment. Export inguiries solicited, Also, military,
commercial, industrial, and scientific users...please write
for information on our custom line of high power linear
amplifiers and RF power generators.

ICOM's new fully synthesized 4 MHz FM, USB,
LSEB, CW 2 meter transceiver. 100 Hz or b KHz
steps, with dual tracking, optically coupled VFO's
displayed by seven-segment LED readouts. Fea-
tures new styling, new versatility and a new
approach to the integration of functions. A com-
pact “do everything’ radic for 2-meters. The
WC-211.. ... L e $748.00

We stock the Bird Model 43 Wattmeter and accessories.

11240 W. Olympic Bivd,, Los Angeles, Calif. 30064 213/477-6701
931 N. Euclid, Anaheim, Calif, 92801 71477729200
Butler, Missouri 64730 816/679-3127
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VHF/UHF AMATELIR AND MARINE COMMUNICATION EQUIFMENT

vt 1C-211

TRANSHAT i (o Coifow

]

THE NEW ICOM 4 MEG, MULTI-MODE, 2 ME'l;EFl hADIO

ICOM introduces the first of a great new wave of amateur radios, with new styling,
new versatility, new integration of functions. You've never before laid eyes on a
radio like the IC-211, but you’ll recognize what you've got when you first turn the
single-knob frequency control on this compact new model. The IC-211 is fully
synthesized in 100 Hz or 5 KHz steps, with dual tracking, optically coupled VFQO's
displayed by seven-segment LED readouts, providing any split. The IC-211 roils
through 4 megahertz as easily as a breaker through the surf, With its unique [COM
developed LSI synthesizer, the IC-211 is now the best ‘do everything " radio for 2
meters, with FM, USB, LSB and CW operation.

The IC-211 is so new that your local dealer is still playing with his demo. Just
hang in there and you can grab this new leader for yourself. ICOM’s new wave is
rolling in.

Frequency Coverage: 144 to 148 Mhz L Seleclivity: 586 £ 2.4 KHz or less at -60db  Power Supply: Intemal, 117V AC of 138V DG

Synthesizer: LS5 based 100 Hx or § KHz PILL, FM+ 16 KHz or less at ~60db  Power Output: 10W PEP (S58), 10W [CW, M)
using advanced techriques Sensitivity: 58B 0.25 uv 10ch SINAD Siza: 111mm H x 241mm W x 264mm O
Modes: S5B (A3J), FM (F3;, CW (A1) FM 0.4 uv tor 20db 0.5, Weight: .8 kg

Distributed by:

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

Suite 3 Suite 307 7087 Victona Drive
13256 Northrup Way 3331 Towerwood Drive Vancouver B.C. V&P 3Y9
Bellevue, Wash, 98005 Dalias, Texas 75234 Canada

1208) 747-9020 (214) 620-2780 1604) 321-1833

OL5T=
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if you're fighting the constant battle of limited band
width, high SWR ratios, inefficient low-pass TVI filter
operation due to high SWR you're not alone.

DenTron makes the Problem Solvers.

The DenTron tuners give you maximum power transfer
from your transmitter to your antenna, and isn't that where
it really counts?

Qur Super Tuners{A. B. & E.} are the only tuners on the
market that match everything between 160 and 10 meters.
Whether you have balanced line, coax cable, random or
iong wire the DenTron Super Tuners will match the antenna
impedance to your transmitter.

NEW: The Monitor Tuner (E.] was designed because of
overwhelming demand. Hams told us they wanted a 3
killowatt tuner with a built-in wattmeter, g front panel
antenna selector for coax, balanced line and random wire.
So we engineered the 160-10m Monitor Tuner. It's a iife
time investment at $299 50

The DenTron 80-10 AT (D} is a random wire, 80-10
reter tuner which is ideai for portable operation or apart-
ment dwellers.

Every serious ham knows he must read both forward
and reverse wattage simultaneously for that perfect match.
So upgrade with the DenTron W-2 Dual in line Wattmeter.iC.)

The fiexibility we build into our Tuners make any
previous funer you might have owned obsolete,

A, Super Tuner TIKWPEP . . . . ., . ... __....... $12950
B. Super Super Tuner SKWPEP . . ... .. ... ..., .. $22950
C.W-2Watimeter . .. . . .. .. e $ 9950
D.BO1I0ATHE0OWPEP. .. .. ... . .. . % 5950
E. Monitor Tuner SKWPEP . . . ... ... ........ $299.50

All DenTron products are made in U.S, A,

w)’ 2100 Enterprise Parkway
m Twinsburg. Chio 44087

Radio Co., inc, {218)425-3173

Dephedled  Moking Anilin Rag MORE FUN

05T
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Stay tuned for future programs.

l‘/ﬁl sST-6000

- MAEY A
- e GM

PRICE
$1195.00

The HAL ST-6000 demodulator
fkeyer and the DS-3000 and DS-4600
KSR/RQO series of communications
terminals are designed to give you
superlative TTY performance {oday
—and in the future. DS series termi-
nals, for example, are re-program-
mabile, assuring you freedom from
obsolescence.Sophisticated systems
all, these HAL products are attrac-
tively priced—for industry, govern-
ment and serious amateur radio
operators.

The HAL ST-6000 operates at
standard shifts of 850, 425, and
170 Hz. The tone keyer is crystal-
controlfed. Loop supply is internal.
Active filters allow flexibilityin estab-

Y R BHALSE
T

T
sl

lishing different tone pairs. You can
seleck AM or hard-limiting FM modes
of operation to accommodate differ-
ent operating conditions. An internal
monitor scope (shown on model
above) allows fast, accurate tuning.
The ST-6000 has an outstandingly
high dynamic range of operation.
Data /O can be RS-232C, MIL-188C
or current loop.

‘The DS-3000 and DS-4000 series of
KSR and RO terminals provide silent,
reliable, all-electronic TTY transmis-
stonand reception, or read-only {RO)
operation of different combinations

Lone BSACE  NEN SARK  AITD HEAER
e o o % o @
L]
INT WD CALTO ETAMEyROWE
un::. 'Em f- rmr aN an

of codes, including Baudot, ASCII
and Morse. The powerful, program-
mable B080A microprocessor is in-
ciudedinthe circuitry to assure maxi-
rum flexibilityfor your present needs
—and for the future. The KSR models
offer you full editing capability. The
video display is @ convenient 16-line
format, of 72 characters per line.

These are some of the highlights.
The full range of features and speci-
fications for the ST-6000 and the DS
series of KSR and RO terminals
is coverad in comprehensive data
sheets available on request. Write for
them now—and tune in to the most
sophisticated TTY operation you can
have today...or in the future.

HAL Communications Corp., Box 365, 807 E. Green Sireet
Urbana, Minois 61801 » Telephone: (217) 367-7373
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Kenwood adds to your
pleasure..
wherever you g

A 2-METER STATION THAT GOES WHERE YOU GO
The high performance portable 2-meter EM transceiver endowed with Ken-
waod's characteristic high level of quality. The TR-22004 provides superiar
performance for the active outdoorsman . . . portable, mobile or airborne | . . pleasure or
emergency. 12 channel capacity (6 supplied), Built-in telescoping antenna can be easily
replaced by a “rubber duck’ antenna (RA-1 option}. Connection for external antenna.

External 12 VDC or internal ni-cad batteries. Battery-saving “light off * pasition. Hi-La

power switch {2 watts-400 mW). Everything you need is included: batteries, charger,

carrying case and microphone. Or mount it in your car as a mobile rig using an MB-14
mounting bracket (option).

VOL-—&:,}-SQU
* * L M OTHANSCEIVER

MHz @ ON AR

+ad0
- ~ 0

~840 | P ;

FR=7400A

Featuring Kenwood's New and Unique CONTINUOUS TONE
CODED SQUELCH SYSTEM » 4 MHz BAND COVERAGE »

25 WATT QUTPUT » FULLY SYNTHESIZED, 800 CHANNELS
Qutstanding sensitivity, large-sized helical resonators with give you the kind of perfarmance specifications you've always
High Q1 to minimize undesirabie out-of-band interference, and  wanted to see n a 2-meter amateur rig. High performance

a 2-pole 10 7 MMz monalithic crystal filter combine ta give  specifications of: Intermodulation characteristics (Better than
vour TR-7400A outstanding recewar performanca BEdAB), spurious (Better than —80dR), image rejection {Better
This compact 6 2 pound package measures only 7-3/7187 than —J0dB). and a versatle squelch system make the

wide, 10-5/8"deep. and 2-7/8” high and is designed to TR-7400A tops inits class.

TRIO-KENWOOD COMMUNICATIONS INC. {16 EAST ALONDRA/GARDENA, CA 90248 @ KENWOOD

. pracesetter In amateur radio




INTERNATIONAL CRYSTALS

70 KHz to 160 MHz

HOLDER TYPES

HC-17/1

-8

CRYSTAL TYPES
(GPY for "General Purpose” applications
1CS) for “"Commercial” equipment
{HA} for “High Accuracy” close temperaturs
tolerance reauiremants
international Crystals are available from 70
KHz to 160 MHz in a wide variety of holders.

WRITE FOR INFORMATION

Jo— ABG—w

INTERNATIONALCRYSTAL MFG. CO., INC. HE13
10 North Lee, Oklahoma City, Okiahoma 73102
405/236-3741
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8 N5t

Section Communications Managers of the ARRL

Reparts invited: The ARRL Board of Direcrors isee list at ieft] determmines the pulicies of ABRL.

The sixteen divisions of the

League are further arranged into 74 administrative “"sections,” zach headed by an vlected Saction Communications Manager,

our SCM welcomes raparts of individual and club activity, ARRL Fieid Qrganizatan appotntments are aviilable rovering a
e range of amateur radio sperating nterasts, Whatever vour liornss ofass, your S8LM has an appointment avaiabie. heck
wwith your 5UM (below] tar further information, Section boundaries are Jatined in the bookiet Cigerating An Amateyr Badic

tation, free to memibers,
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“It Seems

The FCC Dilemma

Fees for radio license applications, a
subject of much debate and controversy
for these past 12 vears, were discon-
tinued as of January 1. In December the
U.S. Court of Appeals for the District of
Columbia directed the Commission to
justify each fee assessment, to calculate
the cost basis for each fee, and to set a
fee calculated to return the cost basis at
a rate which reasonabiy reflects the cost
of the services performed and the value
conferred on the payor. Furthermore,
the court stated that FCC should recal-
culate its [970 fee schedule under the
court’s guidelines and refund uny por-
tion of the money collected in excess.
While some fees range as high as
$100,000, it is probably safe to say that
the majority are in the $2 and $4
category - the cost uf returning such
fees would surely exceed the amount of
the return, and to contemplate the
reiurn of the zillion or so such fees that
have been paid in is a nightmare,

Fees or no fees, FCC is faced with an
everincreasing flood of work — caused
mainly by more license applications and
the need for more enforcement of the
tegulations. News media coverage of the
CB phenomenon has made us all weil
aware of the 300,000 or so CB license
applications per month (actually, there
were 980,253 CB applications during
the month of January!), the increase to
40 channels for Class D and the need for
type-acceptance examinations of the
new 40.channel gear, and the need for
greater enforceinent.

In the umateur service, much the
same thing is happening — ouly the scale
is different. fn Japuary there were
21,500 pieces of amateur-related mail at
Gettysburg -~ as. recently as 1974 the
average number of pieces of stich mail
per month was 8300, Because amateur
applications are more complicated than
those for CB, they are, on an individual
basis, more waork for the Commission,

But the problem is that, despite all
of this, the Commission has not been

able fo obtain approval of a budget large

enough to cope, In order to survive, the
Personal Radio Division has streamlined
the CB license-ssuing process so that it
costs fess than a dollar to issue a OB
license, But they still don’t have enough
money and people to handle the flood.

Many of the recent actions taken
and proposed by the Commission were
designed to reduce the cost of regulating
the amateur service, New programs,
even though beneficial to the amateur

w0 Us...

service, can’t be considered at this time,
according to the ('ommission, because
to implement the programs would cost
mioney, and there is no money.

The ironic thing is that even when
there were fees, the ommission never
saw the money — it went directly into
the general fund of the United States,
and the Commission still had to exist on
a budget reviewed by the Office of
Management and Budget, and {finally
approved by the Congress — a budget
that may have been less than the fee
receipts and was generally inadequate.

What to do? Some have suggested,
for example, that the problem be solved
by doing away with CB licensing, There
are those of us who shudder at shar
thought. Ten million radic transmitters,
unlicensed, unregulated? Whew!

Another solution is for the Commis-
sion to have more money. Now, none of
us are in favor of higher taxes, but if we
are (o have iegulated radio services,
we've got fo have an FCC that is
equipped {o handle the task. Pechaps
the higher taxes wouldn’t be necessary
if there were fees which were calculated
on a realistic c¢ost basis and if the
income from those fees went directly to
FCC to support the regulation of the
stations which puaid the fees,

Chairman Wiley has taken the posi-
tion that the Commission’s prior
schedule of fees was established in an
effort to comply with the Independent
Offices Appropriations Act of [952 and
Supreme Court action. He further states
that the ultimate solution i for the
Congress to consider suitable legislation
which would provide clear guidelines. In
other words, the Congress needs {o
establish the basis on which fees are
collected and the disposition of fees,

Because of the long lead time in
developing a government agency budget
{for instance, right now the [973
budget is being developed), it is difficult
to deal with the realities of the present
with a budpet that was devised a couple
of yeurs ago. We think this is a good
argument either for radio license fees
being channeled back directly to FCC or
a more realistic budget.

It vou believe that all radio services
should be licensed and regulated (and
we do), and if you believe that FCC
needs those additional resources to
properly accomplish this task (and we
do), then you may wish to communi-
cate directly with vour Congressional
representatives. Now. - WIRU

April 1977 ]



i.l e e,
(e
i-m__d.}k_, < ( {:U[m(rﬁ)””ﬁﬁu

The ¥CC has announced a moratorium, effective March 3, 1977, on applications for special
events stations and new secondary stations in the amateur gervice. Amateur Extra class
licensees eligible for 1x2 calls on January 1, 1977 that appiied for those calls on or before
March 2, 1977 are not affected by this ruling, However, those eligible for 1x2 calls on April

1, 1877 will not be able to have 1x2 calls assigned ag new secondary gtation licensesg, but
must modify an existing primary or secondary station license to show the rew call. All amateurs
currently holding secondary station licenses may modify or renew them during this moratorium.
The moratorium applies only to new secondary station and special event license applications,

#
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Regarding 1x2 applications: If you get your Exira today and you were a licensed amateur 25 or
morg years ago, you are eligible to apply for a 1xZ call, You must submit copies of proof of
your Extra class standing now and of your licensing then. Those licensees having their Extra
before july 1, 1976, no matter how long licensed are also able to apply now. Updated lists of
available 1xZ calls are available from ARRL for a self addressed stamped envelope (8.4.8.E.)
with 24¢ postage, Mention April 1x2 list.

Gettysburg was swamped with applications in January -~ 21,500 amateur and 980,253 CR.
More applications were received during the first five days of January than during the entire
vear of 1973, End of January figures showed a total of 293,655 amateurs and 8,159,176
licensed CBers. Monthly averages for amateur applications in 1974 were 8300, for 1975 were
9700, and for 1976 were 12,300,

giaff expansion is neceggary in the HQ Technical Department. We 'tz looking for people who
enjoy helping others through technical correspondence, They will serve as Technical In~
formation Specialists, handling interesting letters and phone calls from ARRL members, We
also have openings for lab technicians, plus two editorial pogitions in the Technical Department
All of the jobs are springboards for career posts at Mg, Please contact WIFB for additional
information.

Notices of Proposed Rulemaking (NPRM) relating to type acceptance of amateur equipment and
banning of linear amplifiers have been released by the PCC. Discussion of that matter ig in
the article "Ampiifiers and Type Acceptance - FCC's Latest Proposals,® this month, “Coples
of both Dockets 21116 and 21117 are available from ARRL for a s.a.s.e. with 24¢ postage.
Ask for the Tvpe Acceptance and Amplifier Dockets.

Reminder to radio ¢clubs wishing to spread the word about amateur radio by donating a complete
set of League publications to the local library: We've got a deal for you! “our club ean get

a complete set of ARRL publications for this purpose at half price. Three conditions: (a) Yours
must be an ARRL affiliated club, (b} It must send a letter from the local library agreeing to
display and circulate the manuals, and {¢) $35,00 with the order, {Sorry, we cannot bill.)

The propagation predictions from Boulder this month {see page 83) are based on increased
solar activity: & smoothed sunspot number of 13, compared with last month's 8. A sign of
better things to come? let's hope sol

Life Member WASCRT from San Antonio is the very first qualifier for the new §-Mater "600
Club" Award, Gene did it in a period of 7 1/2 weeks, working 182 contacts, 34 sections and
2 countries,

FCC crack down on CB operators in Syracuse, NY; Birmingham and Phenix City, AL; and
Columbus, GA after extensive investigations by engineers from the Buffalo and Atlanta
District Offices has led to the gonfiscation of more than $18,000 of equipment, four con-
victions and various fines, The actions followed numerous complaints of interference by
television viewers and other CB users, Most equipment s=sizures invoived high power
amplifiers and amateur equipment illegally modified for use on the Citizens Band,

Byesight extra good? Q8T is available in microform from Xerox University Microfilms, 300 N,
Zeeb Rd,, Ann Arbor, MI 48106, right back to Vol I No 1, December 1915,
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The VHF Quagi

There have been many half-hearted attempts to combine g
Yagi and a quad. Most have produced questionable results.
Well, here are the “true’ facts, the real dope, the hot scoop.

By Wayne Overbeck,” K6YNB

As its name sugpests, the quag com-
bines the best features of the cubical
quad and the linear Yag-Uda beam
antenna. This article describes an eight-
element quagl design with quad type
driven element! and reflector plus six
Yagi type parasitic directors.

The result is an anienna that has
outperformed all similar size conven-
tional Yagls and a number of bigger
ones at three vhi conferences where
antenna gains were measured, At fre-
quencies above 144 MHz, only larger
and very well-tuned antennas seem to
outperform the eight-element quagl. But
equally important, the quagl can be
built by the average amateur with
simple materials at a small fraction of
the cost of a commercial antenna.

The quagi requires neither fine
tuning nor careful handling, Many of
these antennas have survived several
years of bouncing up and down moun-
fain roads that are little more than goat
trails. The elements can be bent and
restraightened repeatedly without af-
tecting the gain or SWR.

The antenna’s secret, if there is one,
is its hybrid character. With Yagi type
directors, the quagi retains the sm-
plicity and gain of 2 longboom Yag
without the Yagi drawback at vhf - a
dipole driven element. As many antenna
builders have learned, matching a2 Yag
at vhf (and especially ai uhf) is not easy.
Gamma matches tend to become less
than effective at these frequencies, and
ather feed methods such us the deita
with a balun and universal stub lead to
cumbersome antennas that may not
endure rough handling or wet weather,

In fact, some of the best vhi-uhf
anfennas these days, both homemade
and commercial, are hybrid designs that

*5113 Whitecap 5t.. Oxnard Shores, CA
93030
! Footnotes appear on page 14.

avoid the problems inherent in a Yag
type dipole driven element by not using
one! Notable commercial examples of
this irend are the lngperiodic Yag
(using a log-periodic type broadbanded
feed) and a Z0-element collinear with
Yagi type directors. Both are effective
antennas, sans dipole feed problems.
The quagi solves the feed probfem in
a way that is more practical for the
amateur by using a quad type driven
element that requires no tuning at all
for good performance, even at 432
MHz. The quagi can be fed directly with
RG-8/U (or if necessary, RG-11/1J, since

JTAH
STATE LINE

characteristic mpedance of the loop is
about 60 ohms at resonance). Anyone
who can measure off some lengths of
wire can build one and make it work,
with no test equipment at all. The quad
loops don’t even have to be very
“square” for the antenna to work cor-
rectly. Besides the simplicity, the quad
loops offer a fringe benefit of a little
extra gain over linear half-wavelength
glements, More about that in 2 moment.

Some Quad-Yagi Theory

Although this is a practical con-
struction article and not a theoretical

This array of eight quagis was used for a portable moonbounce expedition to the Utzh-Nevada
border in 1975 (see “Boondoggle in the Boondocks,” page 11 in QST for May, 1976},
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tn this photo WBBI1DK looks over an array of
two guagis each for 144, 222 and 432 MHz
{plus a five-element Yagi for 50 MHz) at a

site in southwestern Utah. From this site
K8YNB/7 worked numeraus stations in the
Los Angeles area, 400 miles away, on all
bands through 432, A noncenductive support
is recommended when quagis are mounted
sicle-by-side as hera,

treatise on antenna design, it would
violate the spirtt of amateur radio to
merely present the dimensions and send
people mnning off to build a new type
of antenna without any discussion of its
theoretical basis. The Yagi-Uda antenna
with half-wavelength tinear elements
was very popular before amateurs began
experimenting with vparasitic heams
made of fullwavelength wire loops.
However, it became uapparent in the
19405 and 1950s that the cubical quad
rivaled the performance of a conven-
tional Yagi.

An excellent history and theoretical
explanation of the quad appears in Orr’s
Quad Antennas.” Tn fact, Orr provided
some of the inspiration for the guag
when he supggested that a two-element
quad had an edge over a two-element
Yagi because of the loop gain (perhaps
an extra 1.57dB). However, he found
that quads seemed to lose this advantage
a3 more ¢lements were added.

Others have disputed that con-
clusion, notably Bergren,” Lindsay® and
recently Harrison.* Lindsay's studies at
the Denver University antenna range in
the 1960s suggested that, for any given
boom length, a quad would outperform
2 Yagi by about 2 dB. Harrison sum-
marized two scholarly antenna studies

12 5%

and concluded that a loop-Yag (ie.. a
quad type antenna) with any number of
elements probably outperforms a similar
size Yagi by [ 4B or more,

Lindsay reported that a Yagi must
have nearly twice the boom length of a
quad to achieve the same gain. This
author took advantage of the high gain
per foot of hoom ot the quad to build
an extremely compact and lightweight
moonbounce array of 16 three-element
quads for a recent 2-meter DMXpedition
lo Alaska. A description of this smali
high-gain antenna appears in a moon-
bounce application note published by
Eimac.” The Alaskan moonbounce ex-
pedition itself was recently described in
OST"

The Birth of the Quagi

This type of thinking fed to the
inspiration for the quagi. More im-
mediateiy, though, the quagi was horn
because a commercial Yagi for 432 MHz
performed poorly. It's a story worth
reading it you have cver believed the
often exaggerated catalog gain figures
for some commercial antennas,

in {970, I took 2 brand-new com-
mercial Yagi which had 4 claimed gain
figure of 13.5 dBd to a measuring
session at the West Coust VHF Con-
ference. It measured 64 B over a
dipole! A quick check revealed no errors
in assembly, and un identical Yagi was
soon measured — aiso around 6-dR gain!

“It’s the gamma match, They don't
work at 432 MHz,” a veteran of many
vhi antenna imeasuring sessions said
knowingly. “In fact, few amateurs can
put together any kind of feed system
that works well at that frequency,” he
added.

That was 2 bit of an aversldatement,
of course. Several irue Yagi designs have
now heen published that work well at
432 MUz including the WIHDQ
classic “Tilton Yagi,”’ and newer de-
signs by Knadle® and Hilliard.” How-
ever, all three use matching systems that
require considerable skill to  tune.
Having read what Orr, Lindsay and
others had said about quads and Yaugis,
the author wondered if a quad type of
feed might be the answer.

Before the next West Coast YHF
Conference, the {ll-performing, store-
bought Yagi was modified in onlv one
way: The driven element was removed
and replaced with a quad type loop of
no. 12 wire, There was no matching of
any kind. A type-N connector was
soldered in the center of the guad loop
bottom side, and it was fed directly
with RG-8/U. Now the SWR and gin
both looked better. In the gain contest
at the next YHF Conference, this an-
tenna was measured at 9.4 dB over &
dipcle. Simply eliminating the gamma-
matched dipole and adding a quad loop
had increased the gain 3.4 dB!!!

That led WBARIV and the anthor
into & summer of antenna design work
on a backyard antenna range with a
signal source, a remote dipole and a
tield-sirength meter. If just replacing the
driven element would et us an exira
3.4 dB, what could be done with a
whole new design optimized for a mix
of quad and Yag type elements?

Many, many antennas fater, we had
an eight-element uag whose clement
lengths and spacings seemed about right,
with an overall antenna size that seemed
to be 4 good compromise between hulk
and gain.

The rest is history. The quagi has
won three consecutive 2.meter antenna-
min contests at West Coast VHF Con-
ferences with measured grins up to 14,2
dB over a dipole.!® The 220-MHz ver-
sion has won two out of three mea-
surements (losing once to u much bigger
log-periodic Yug). Even on 432 MHz,
where the quapi with its four-foot
10-inch boom is usualy wne of the
smallest parasitic antennas measured, it
finishes high in the standings, not far
behind the 10-foot Yagis.

[n presenting this information, the
author does not mean to imply that the
2-meter version of the eight-element
quagh will outperform some of the
largest antennas, such as the popular
I6-element logperiodic Yag and
20-element collineat, Both are 4 bit big
to enter in pgain contests, but both
probably cutperform the quagi by 1.5
to 2.0 48 on [44 MHz. Un 432 MHz a
[2oot logperiodic-Yugl described by
Holladay! ' and made commercially by
KLM Electronics tops the four-foot
[04inch quagi by about 2.8 dB. (But it
costs and weighs at least 6 dB more!!!

New Ideas, Anyone?

As far as we know, no quagi of any
size has ever been built for a frequency
below 144 MHz. A 20-meter quag
waould probably be a very good antenna,
but it would be 140 feet long!!! More-
over, gamma-matched dipoles work well
at 14 MHz; this design was created to
solve problems unique to the vhi-ubf
world, A conventional Yagl may well
deliver more gain per pound or per
square foot of windload at 20 meters,
Bven at 50 MHz, & quag of this design
would by too big {ur the author's
portable expeditions and contest work.

If what vou want is a good, easy-to-
build antenna for 144,220 or 432 Mz,
the quagi may be vour answer. Here are
the construction details.

How to Build a Quagi

There are few iricks to gquag
building. The author has mass produced
as many as 1t in one day. Table | gives
the dimensions for various frequencies.

The hoom is wood ur any wother
nonconductor (e.g.. fiberglass). If you



use a metal boom, vou'll have io 1e-
design the whole thing and come up
with new element lengths, Many vhf
antenna builders go wriong by failing to
follow this rule: If the original uses a
metal boom, use the same size and
shape metal boom when you duplicate
i, B it calls for a wood boom, use a
nonconductor, Many amateurs dislike
wouod booms, but in the suthar’s salt-air
environment they outlast aluminum
Cand surely cost less). Varnish the boom
if you wish,

The 2-meter version ks usuaily built
on 4 l4-foat | X 3 boom, with the
boom cut down to taper it to ope inch
at both ends. Clear pine is best because
of its light weight, but construction
grade Douglas fir works well. At 220
MHz, the boom is under [0 feet long
and most buwilders use | X 2 or (pre-
furably} 3/4 by 1-1/4-inch pine molding
stock, On 432 MHz the hoom must be
1/24nch thick or less. Most builders use
" strips of 1/2-inch exterior plywood for
432.1%

The quad elements are supported at
the current maxima (the top and bot-
tom, the latter beside the feed point)
with Plexiglas or small strips of wood.
The quad elements are made of no, 12
copper wire, commonly used in house
wiring. Some builders use no, 10 wire
on 144 MHz and no. 14 wire on 432
MHz, although this changes the resonant
frequency slightly. Solder 2 type-N con-
nector (an 80239 is often used at 2
meters) at the midpoint of the driven
element bottom side, and <lose the
reflector loop.

The directors are mounted through
the boom. They can be made of almost
any metal rod. or wire of about [/8-inch
diameter. Welding rod or aluminum

This is & 432-MH» moonbounce array of 16
eight-element quagis in a configuration that
measures only 12 X 12 feet, Only 15 stations
around the world worked WABLET on ssb
via the moen during the Stanford group’s
Novernber 1975 test, Two of those 15
{WBBRIV and K8YNB) used this array.

Mere is a close-up view of the feed method used on a 432-MHz quagi. This arrangement
produces an excellent SWR and an actual measured gain in excess of 13 dB over an isotropic
antenna with a four-foot 10-inch boom! The same basic acrangement is used on lower
frequencies, but wood may be substitited for the Plexiglas spreaders. The boom is 1/2-inch

exterior plywoaod.

clathesline wire  will

well if

A TV type Ubolt mounts the an-

straight. The author uses 1/8-inch stain-
less-sieei rod secured from an aircraft
surplus store.

tenna on a mast. The auvthor uses a
single machine screw, washers and nut
to secure the spreaders to the boom so

Table 1

Dimensions, Eight-Element Quagi

ELEMENT

LENGTHS 144.5 MMz 147 MHz 222 MHz 432 MHz 446 MHz

Reflector (all 86-5/8" {loop) 85" 56-3/8" 3 27.1/8"
no. 12 TW {2200 mm) (2159 mm) (1432 mmi {711 mm] {689 rmm}
wire, closed)

Driven ele- 82" {loop) 80" 53.5" 265/8" 25-7/8™
ment {no. (2083 mm) {2032 mm) (1359 mm} {676 mm} {657 mm}
12 TW, ted
at bottom)

Directors 35-15/167 35-5/16" to 23-3/8" 0 11-3/4" to 11-3/8" to

to 35" in 34-3/8" in 22:3/4"in 11-7/16" in 11" in
3116 steps 3/16" steps 1/8" steps  1/16" steps 1716
steps

SPACING

R-DE 217 20.1/2" 13-5/8" i 68"

(533 mm} (521 mm) {346 mml {178 mm) {173 mm}

DE-D, 15-3/4"" 15-3/8" 10-1/4" 5-1/4" 5.1

(400 mm} (391 mm) (260 mm) {133 mm} {130 mm)

Bq-0go 33" 321/27 211/2" i1 10,77

{838 mm} (826 mm) (546 mm) {279 mm} {272 mmj

D 17-1/2" 17-1/8" 11-3/8" 585" 5.68"

{445 mm] (435 mm} (289 mm) {148 mm) {144 mm)

D3-Da 26,1 5-5/8" 7" 8.73" 3.46"

{663 mm) (651 mm} (432 mm) (222 mm) {215 mm)

D4-Ds 26,1 25-5/8" 17" 8.73" 8.46"

{663 rmm) 651 mm) {432 mm} (222 mm) {215 mm]

Dg-Ug 26.1" 255/8" 17 g.72" 8.46"

{663 mm) {651 mm {432 mm} (222 mm]) (215 mm)

STACKING DISTANCE BETWEEN BAYS

1!' 1010 7112 3T 35-b/8"
(3.35 m) {3.30 m) {2.17 m) (1.09m) {1.06 m}
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This photo shows a stack of eight-element
fuagis: one each for 144,222 and 432 MHz2.
A& TV type rotor will support a stack such as

this, even in high winds, with little or no wind-

milling. Each antenna is fed directly with
RG-8/U coax.

the antenna can he quickly “‘flattened”
for travel. In permanent installations
tw o screws are recommended.

Construction Reminders

Here are a couple of hints based on
the experiences of those whao have
already built the quagi. First, remember
that at 432 MHz even a 1/8-inch mea-
suring error wifl deteriorate perfor-
mance. Cut the loups and elements as

This is a pair of quagis for 222 MHz, ted with
an RG-59/U type coaxial phasing harness in
the manner described in the text, Note that
a small coil along each feed line is arranged
to minimize feader radiation. Several OS0s
aver the difficult Utah-southern California
path have been completed on 220 MHz with
arrays like this on both ends of the path.
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carefully as possible. No precision tools
are needed but be careful about ac-
curacy. Also, make sure you get the
elements in the right order. The longest
director goes closest to the driven ele-
ment,

Finally, remember that you are
feeding a balanced antenna with an
tnbalanced line. Everv balun the author
has tried introduced more losses that
the feed imbalance problem. Some
buiiders have tightly coiled several turns
of the feed line neur the feed point to
limit radiation further down the line. In
any case, keep the feed line at right
angles to the antenna. Run it from the
driven element directly to the sup-
porting mast and then wp or down
perpendicularly for best results.

Phasing Quagis

Like other antennas. quagis can he
phased for additional gain. Arays of
two, four, eight and sixteen have been
phased successfully for tropospheric,
meteor scatter and moonbounce work.
Table @ gives suggested stacking dis-
tances. When phasing quagis, make sure
each bay is fed in the same gense. Each
bay must have its driven element in the
same relative position and must be fed
with the center conductor going to the
same side.

For those not wishing to calculate
phasingline iengths, here is a phasing
plan for two quagis on 144 MHz that
should achieve ut least 2.5-dB stacking
gain. Secure 25 feet of Belden no. 8221
feed line, an 80-ohm foam cable widely
used in CATV applications, and mount
PL-259 connectors (with UG-176 adap-
tors) on each end. Cut the cuble into
two 148-inch lengths, including the
length of the connectors. You'll have a
few inches of cable left over, Strip the
two open ends back 3/4-inch and solder
both ocuter braids into the grounded
mounting holes on an 80239, Trim
away excess. wire. Both center con-
ductors go to the center pin. Weather-
proof all exposed cunnections with a
silicon coating and mount une quag 11
feet ubove the other . An RG-E/U fead
line goes to the SO-239 at the junction
of the iwo phasing lines. If you use any
other brand or type of coax than Beiden
no. 8221, the line lengths will probably
be different.

Conclusion and Acknowledgement

The eight-element quagi has con-
sistently performed well in many kinds
of vhi-uhf service, 1t delivers high min
in an inexpensive and easy-to-reproduce
design, even at 432 MHz. We hope this
article will not only inspire others to
build quagls, but also to spend more
time working DX on the exciting fre-
quencies above 144 MHz,

The author wishes to thank Wilson
Anderson, Jr., WBGRIV, {or his valuable

An array of eight quagis for 144 MHz joins

a seven-giement Yagi for 10 meters atop a
90-foot pole at the Rainbow Ridge contest
station near Matibu, CA. Here KEBCE
straddies the main boom while WB&PXP
works on the pole. This array develeps some
20-dB gain over a dipole — enough for moon-
bounce work — but is not designed to steer
in elevation,

assistance in the development of the
quagi antenna, [BEF]
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mounted through the skorter dimension of
the bhonm. Mounting the elements ver-
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the hoom may affect performance, Even
vertically polarized guagis are normally
assembled  with the elements goiog
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means mounting the antenna “on its side”
and supporting the bnom with an ot
rigger line.
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Want to load a wet string? Will the bedsprings make a

good antenna?
tfawn?

By Lew McCoy,™ WI1ICP

How does my antenna work? How
do [ know if the power is actually
leaving the transmitter and reaching the
antenna? Should my antenna be higher?
Lower? These are just a few of the
typical antenna questions received at
ARRL hg. from begnners (and old-
timers, too). Probably no facet of ama-
teur radio i3 more confusing to the
newcomer than the subject of antennas
and feed systems. In this article we’ll
attempt to clear away some of the
confusion and  present some simple
guidelines so that the beginner can have
a teasonable assurance that his antenna
system is working.

Problem No. }

One of the first important decisions
the new amateur has to make is whai
kind of an antenna to use. Let’s begin
with “worst case™ conditions, 1t is quite
common to get letters from apartment
dwellers that lay down the following
suidelines: No ouiside antennas per-
mitted; or, no yntennas permitted on
the roof; or, I have an inside apartment,
no windows, what do [ do? All these
questions can be answered -~ but not
with a precise answer,

in the first place, arry piece of wiring
of tubing will radiate a signal if vou
couple radio-frequency energy into it.
There are three important considera-
tions about an antenna, First, within
certain limitations, the longer the anten-
na, the better it will perform. Second,
the location of the antenna fs important
in that the more it is in the clear, the
hetter it will work, And third, the

*Asst. Technical Editor, QST

This shows two of the compieted Pace-Traps
plus one broken down to show what they are
made of. The capacitor is weatherproofed
and then installed in the form.

height of the antenna above earth
ground is important.

Lels discuss the length of the an-
tenna. As we mentioned above, any
antenna will radiate 4 signal as long as
we can get of to flow into it. The normal
or usual length of antennas used by
hams is a half wavelength. 1t so happens
that, depending on the band, a half-
wavelength antenna may be slightly long
for some locations. An 8C-meter halt-
wavefength antenna, for example, i
ahout 135 feet long -~ which could be &
difficult length to put up inside an
gpartment. Naturally the question
would be, how short can it be and still
work? Let’s put il this way: A wire as
short as 10 feet long can be used on 8¢
and will work; not well, but it will work,
Youll need a coupling/matching net-

Or how about the flagpole on the front
Here are some basics on antennas that will help
you get some rf out where it is usefu

work, which will be described later. But
what is important at this point, a short
wire will produce contacts. A couple of
questions come up that should be
covered. Let’s suppose that we live in an
apartment and have enough room for
more than 10 feet of wire if it is run
around corners. Does the wire have to
be straight? As a general answer put up
as long a wire as you can, even if vou
have to snake it around corners.

What about locations? An indoor
antenna will usually work betfer when
strung along an outside wall than an
inside one. By the same token, if any
part of the anienna can be brought
outside the building, the hetter the
system  will work, Probably a short
antenna strung out a window witl work
better than a longer one that is installed
inside, but you may have to try both
types io sce which is best. Also, an
antenna mounted on a rooftop is much
hetter than one draped out a window. if
the antenna is strung out clear of the
butlding, even hetter yet,

As to height - well, there is an old
axiom in ham radio which is still good
advice -~ get the antenna as high as
possible above the ground and make it
as long or as big as possible. (They also
say that if it stays up. it’s too smallt}
However, it i pood advice; get the
antenna a8 high as you can,

By this time you should be getting
the idea. Everything about the place-
ment and size of an antenna versus how
well it performs poes in steps. We know
of one ham in Canada who was told no
oulside antennas — period! He lived on
the first floor of a1 huge apartment
complex, but he solved his problem. He
installed a small flagpole on the lawn in
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Fig. 1 = Circuit diagram of the {Ntimate or
Universal Transmatch. See text for details.

front of his living room and ran up the
tlag. But in the meantime, he buried a
feed line and base-loaded the tlagpole
and used it on all bands! That is what
we call ham ingenuiry.

“Invisible™ Antennas

While we are discussing concealed
antennas, the so-called invisible tvpes
should be mentioned. That’s right, we
are not joking, There gre some almost
invisible antennas. Any anienna made
from no. 24-or finer size wire is prac-
tically tmpossible to see nnless you are
right on top of it. Many college students
use invisible antennas, making dipoles or
random-length wires supported by using
rubber bands or very thin clear-plastic
strips for insulators. One of the crazy
problems with invisible antennas is that
birds cannot sce them and they fly into
them, breuking the wires.

Another ham we know had a win-
dow that was near a rain-guiter and
downspout. He connecied a wire lead to
the downspout and used a Transmatch
to tune the system: He ended up with &
wery usable radiator. He waorked over
100 countries using low-power ew ~ 50
we know such a syvstem works,

Which leads us to our first nuts-and-
holts rule: Any metal of any length can
be an “all-band™ antenna, The only
problem we have is making such 2 piece
of metal take power, but usually this
can be accomplished by means of «
Transmatch.

The Transmatch

What is a Transmaich? Simply
stated, a Transmatch is an adjustable 1f
iransformer. Some years ago we called
such devices antenna couplers or tuners,
but this never was really a correct name
hecause normally one doesn’t couple an
antenna, but rather an anfenna syseem.
Therefore, a more appropriate name was
cuined. Same hams still call such cir-
cnits antenna couplers hut they mean
the same thing as a Fransmatch, A look
through the advertising pages of Q57T
will show many such items with a
variety of names hut their functions are
ull identical, to take the unknown
antenna-system load and convert it toa
usable value for the transmitter. Most
transmitters are designed to work into

16 O51=

certain resistive loads, usually in the
vrder of 40 to 100 ohms. If the load, in
this case the antenna system, is not
within this range, it is impossible to get
the transmitter final stage to take a full
load, or ™load up.” The Transmalch can
be adjusted so that the antennasystem
load " i transformed to a value the
transmitter can handle.

Let’s digress for just a second and
try to cover the problem of tedctance in
simple terms. Whenever a circuit such as
an aptenng or antenna system is not
resonant, there is reactance present,
Until vou become s technical whiz, all
you need to know aboutl reactance is
that, while it is expressed in ohms, vou
cannot dissipate power in a reactance.
What the reactance does is prevent or
linder the flow of energy into a circuit
that has reactance present. The answer
io the problem is to cancel out the
reactance. Without getting too techni-
cal, that is exactly what the Transmatch
does. It “tunes out” the reactance along
with transforming the antenna load to a
value we can work with — usually 30
ohms.

Fig. 1 is the circuit diagram of the
Ultimate ‘I'ransmatch,! also sometimes
called the Universal Transmatch.® This
circuit, and many variations of it, will
provide an almost unlimited matching
range. Depending on g very large num.-
her of factors, an antenna system can
have a wide range of valnes from as low
as 2 fraction of sn ohm to many
thousands of uvhms., The important
point here iy that this Transmatch gir-
cuit will convert any such antenna load
to the 50-ohm range required for the
transmitter.

Multiband Trap Antennas

i the newcomer has the space, one
of the simplest antennas to use i5 a
multiband trap dipole. This is an anten-
na about 105 feet long overall. It is used
to cover the X0- through [O-meter
bands. Also, it can be used as zither a
honzontal dipole or inverted V. fn the
horizontal configuration the antenna is
strung hetween two supports, as high as
possible. As an inverted V, the center of
the antenna is supported as high as
possible and the ends are ted or sup-
ported as close to the horizontal as
possible, ‘The inverted-V included angle
should be ciose to 90 degress, but never
less than that if possible.

Fig. 2 iz a drawing showing the
typical trap dipole. Bach L and C
represents a coil and capacitor. In the
system we are discussing, this coil and
capacitor combination is resonated to
the 40-mefer band. The two sections
inside the traps, A-A are each 32 feet
iong. This provides a total length ot 64
feet, which works out to be 2 half-

! Footnotes appear on page 17.
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Fig. 2 — This drawing shows a typical multi-
band trap dipale. The lenaths A-A can rep-
resent a half-wavelength antenna on 40 meters,
while the overall B-A-A-B would be an 80-
meter half-waveiength dipole.

wavelength dipole on 40 meters. 'The
feed point where the feed line is
attached will present a load of about 50
to 70 ohms to the feed line, which in
our case should be 50-ohm line. When
the system is uperated on 40 meters, the
traps effectively divorce the end wires
B-B from the system, leaving us with a
resonant 40-meler antenna.

What happens when we use this
antenna on 30 meters? Well, we know
that in order for the traps to he reso-
vant at the 40-meter frequency, the
inductive seactance of the coil must
equal the capacitive reuctance of the
capacitor. At 80 meters the inductive
reactance becomes half what it was ut
the 40-meter frequency, aud the capaci-
tive reactance hecumes hwice what it
way. Letters are often received at ARRL
hg. asking why the extra capacitive
reactance doesn’t make the antenna
electrically shorter still -~ when it’s
already less than a half wavelength
overall ut 80 meters, We won't gn into
great defail here, bul L and (7 reactive
components in parullel {as in a trap)
vormbine in a different way thao they do
with the components in series, When the
L und ¢ are in parallel the wvalues
combine according to the reciprocais of
the reactance values, The net result on
%0 meters is that the irap looks elec-
trically like an inductor — u loading
coil! Just what we need in this kind of
antenna, to make the owverall length,
A-A, B-B, and T-L bhecome an electrical
half wavelength on 80 meters. And the
center impedance is about 30 ohms.

One other point shout the coil and
capacitor type of trap needs mention-
ing. There is nothing critical about the
amount of L ot O ds far as the effec-
tiveress . of the trap om <0 meters s
concerned. You could have 4 coil with a
lat of inductance and a small amount of
capacitance for the capacitor or vice
versd, and the frap will still be effective.
The c¢uil and capacitor need only to he
resontant in the 40-meter band. But the
values selected for £, und C will make a
lot of difference in &0-meter operation.
If a particular 4/C combination favors
the low-frequency end of the 80:meter
band, 2 lower L/C ratio with the same
outside-end sections will favor the high
end.



A common value used for the traps
is 10 uH for the coil and 50 pF for the
capacitor. The traps shown in the
photograph come in a kit which we
tested and it worked very well.® Also, a
tecent article by WBOOQM in QS7*
shows how to make low-cost traps.
What about 20, 15 and 10 meters? The
combination works ocut so that the
center feed-point load is in the vicinity
of 50 chms. let's be honest — this
sysiem won't match a 50-ohm line on
every hand and every frequency perfect-
ly. In fact, there could be enough of a
mismatch so that your final amplifier in
the transmitter wouldn’t take a load.
However, the way around this problem
is to use a Transmatch — in fact it is a
method we highly recommend. We’ll tell
you how in a minnte,

Feed Line — What Kind and
How Long?

The feed line we recommend for the
multiband dipole is 50-chm coaxial
cuble. There are two common types of
50-chm line you'll hear hams taiking
about - RG-58/U and RG-8/U. The
RG-58/U is less expensive but it also has
a smaller diameter line and has higher
{osses than RO-8/U.

As a newcomer, you'll hear lots of
arguments about the length of the feed
line. Some hams will tell you that the
length has to be a half wavelenpth or 4
multiple thereof to get the lowest SWR,
This is completely false. There uare
reasons for using such lengths but they
have to do with measurements, not the
actual feeding of antennas. There is a
simple answer to the question of how
long a feed line has to be — it has tobe
long enough to reach from the antenna
to the transmitter and receiver!

Many beginners like to use an end-
fed wire or what is commonly called u
random-length. end-fed. (Some hams
call them longwire antennas, but a
long-wire antenna is a wavelength or
greater in length by definition.} Using
the end-fed wire antenna means that a
feed line isn’t needed. The end of the
antenna is connected directly to the

Strays -

I would like to get in touch with . . .

tioany group or individuals planning a
DXpedition and looking for an addi-
tional operator who will share expenses,

[ am accustomed to traveling abroad.
Dick Ackerman, WBROFG, 1902 Col-

grove, Apt, 108, Kalamazoo, MI 49001,

O players of strategic or fantasy games
(such as Diplomacy or D & D) who are

POINT *8*

BOINT A"

TRANSMITTER TRANS-

SWRMT MaTCH

50 OHM CABLE

Fig, 3 — This drawing shows the correct place-
ment of an SWR indicator when used for ad-
justing a Transmatch.

Transmatch. As we said earlier, make
the wire as long as possible. Also, try to
make the end-fed wire an odd multiple
of 1 quarter wavelength if vou can. Such
an end-fed wire will work out to be a
lowdmpedance load, somewhere near
the S0-ohm value, and easier to adjust
with the Transmatch.

Adjusting the Transmatch

The basic technigues for adjusting a
Transmatch do not vary a great deal
with the different types that are avail-
able. Fig. 3 shows the usual arrange-
ment for a Transmatch hookup. For oor
ilustration, we are using the multiband
type anfenna described earlier. This
antenna is connected to the Transmatch
via 50-ohm impedance coaxial cable.
Between the Transmatch and irans-
nitter is an SWR indicator which can be
a Monimatch or any one of the many
power bridges that are available to
hams. [t is rery important that the SWR
indicator be placed between the Trans-
match and transmitter, not on the an-
ienna side of the Transmatich. Many
amateurs write in saying they cannot
adjust s Transmatch and we find o
checking that they have installed their
matching indicator (the SWR bridge) on
the antenna side of the Transmatch,
{(You can put one there to check the
SWR on the line to the antenna, but it
shouldn't be used for making Trans-
match adjustments.)

With any of the many varieties of
Transmatch circuits, the first thing to

on 2-meter fm. Howard Goldstein,
WB2IWX, 3409 Ave. K, Brooklyn, NY
11234,

™ radio amateurs who are also members
of an amateur chorus performing
classical music. Edward G. Bowley,
W2VLH, 86-22 Dongan Ave., Elmhurst,
NY 11373,

1 Qjibwa or Chippewa Indian amateurs,
especially from Minnesota. M. Michael
Dorr, WBOWCR, 531 E. Carpenter br.,
Palatine, IL 60067,

0 any amateur with the name Willing
myre, or anyone knowing about the

do s to set the variable capacitors to
maximum capucitance (plates fully
meshed). With the Universal or Ultimate
circuit shown in Fig. 1, the roller
inductor coil can also be set for maxi-
mum inductance in the circuit. Next
adjust the tuning controls on the trans-
mitter so that you are sure the final
amplifier stage is in resonance, as indi-
cated by a plate-current dip or by
whatever means are used to indicate
resonance. Apply enough power, «or
adjust the drive coniral of the trans-
mitter so that there is enough power
coming out of the rig to provide an
indication, preferably a fuliscale read-
ing on the 8WR meter in the forward
position of the SWR bridge. Also, make
sure that you have connected the SWR
bridge in the 50-ohm line correctlv. [t is
a common mistake to connect one
backward, which would give erroneous
readings. Next, switch the SWR indica-
tor to read reflected and then adjust the
roller inductor toward minimum tnduc-
tance (turns shorted out) ontl you
notice a dip in the SWR reflected
reading. Recheck vyour transmitter
tuning fo make sure the final amplifier
s resonated. Next, adjust the variable
capacitors in  the Transmatch while
looking for the lowest reading on the
SWR indicator in the reflected position.
By puing back and forth over the
adjustments — keeping the transmitter
properly tuned — you should be able to
regeh o point where vour SWR meter
doesn’t show any reading (zero).in the
reflected position with a full-scale read-
ing in the forward position. When you
have reached that happy situation, you
have adjusted the system and particular-
ly the Transmatch for the best transfer
of energy from the transmitter to the
antenna.

Footnotes

'McCoy. “The Ultimate Transmatch,” @ST,

. for June, 1970,

*The Radio Amateur’s Handbook. See chap-

. ter on transmission fines.

" Pace-Traps, Upland Rd., Middlebury, CT
06762,

*Mathison, “Inexpensive Traps for Wire An-
tennas,” @ST, Feb., 1977,

name, for exchange of genealogical in-
formation. Daniel W. Willingmvre,
WA3S5KO0, 9601 51st Ave., College Park,
MDD 20740,

& a couple in the U.S. to become pen
friends and later to exchange visits. We
are an elderty couple living modestly on
the outskirts of London. Although we
have not worked DX for many years, we
are still active locally and would like to
become acquainted with another retirad
couple sharing similar ambitions. A. H.
Wickham, G3IAZ, 22 Western Ave.,
Thorpe, Egham, Surrey, UK.
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Broadband, Steerable
Phased Array

Those who own rotatable antenna arrays know how long
it takes {or seems to take) to turn the system, especially

when chasing DX. What?
80 through 10 meters?

By Richard C. Fenwick,” KBRR and R. R. Schell, PhD*

A.lthough the technique has heen
known for many years, little amuleur
use seems to have been made of broad-
band phased arrays using time-delay
beam steering, The “phased-vertical”
systems in common use are a rudi-
mentary exampie of this type of array,
but typically are designed for a single
hand or require adjustments for a band
change. As the term “phased verticals”
implies, the zmateur has become ac-
customed to thinking of phase shift
between elements to steer the beam,
whereas we suggest that it is often more
useful to think in terms of time delay.

The Time-Delay Principle
The basic principles of time-delay
heam steering are illustrated in Fig. 1. If

*Electrospace Bystems, Inc., P. O, Box 13589,
Richardson, TX 75080,
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Fig. 1 — Two-¢lement array with time-delay
beam steering,

18 0O5%

equaldength transmission ifnes, £.4 and
L, are used to feed antenna elements A
and B, radiation from the iwo will add
in directions ¢ = 0% and ¢ = 180°, the
broadside directions and perhaps in
other directions as well depending on
the element spacing §. ¥ 4 length of
transnission line, 7., is inserted in series
with the line to element B, then the
current in this element is said to lag that
in element A. The radiation from the
two elements will now add in a new
direction, ¢, such that the time delay
provided hy the extra distance a wave
has to travel from element A is just
equal to that inserted hy the added
transmission line to element B. 1t should
be obvious that radiation from each
element will aiso add in the direction ¢
= 180 — ¢, It should also be apparent
that the length of transmission line
inserted uniquely defines the beam
steering angle ¢ completely indepen-
dent of frequency. For end-fire beam
steering, the condition £ = § is required
(L is an elecirical length). The physical
delay line length will be V(L) where V' is
the velocity factor — (.66 for solid
polvethylene dielectric cable and 0.80
tor foam cable. In general, L = § sing’.
For ¢ = 45°, for example, £ = 0,707 5,
{. is inserted in series with the line ta
element A for steering to angles be-
tween § = 80 und ¢ = 3607,

All of the above is predicated on the
assumption that the impedances of the
two elements are the same. if they are
not, phase and amplitude errors are
introduced, such that the radiation from
the clements does not add up exactly in
the intended direction. Because of
mutual coupling, the element imped-

Instantaneous bheam steering on
Now that sounds interesting!

ances will never be cxactly the same,
except when fed in phase or 1807 out of
phase. The effects of mutual coupling
are tolerable, as will be demonstrated.
The azimuth patterns of two guarter-
wave vertical monopoles have been
caleniated for several spacings under the
assumptions of no mutual coupling
lequal element currents) and with mutu-
gl coupling, The results are shown in
Figs. 2, 3 and 4 for three steering angles
at three spacings. These calculations
were made using a computer program
based on Schelkunott’s expressions for
the self and mutual impedances. For the
calcufations with mutual coupling, the
maonopoles have been assumed to be fid
from a hybrid power divider. This de-
vice has the property that egual power
will be delivered to the elements so long
as they have the same VSWR.

By referring to Fig 2, it can be seen
that the principal effect of mutual
coupling is the degradation of the front-
to-back ratio in the end-fire direction.
This is as would be expected intuitively

the rearward nuoll is caused by a
canceling of the fields from the two
elements, and any phase or amplitude
error will affect the null much more
than it will the beam maximum. Inci-
dentally, the impedances of the ele-
menis are not at all alike for end-fire
steering, For quarter-wave monupoles
fed with a hybrid power divider, provid-
ing approximately an equal power split,
the element impedances are 22 — ;7 and
40 + j35, For equal element currents,

"For hybrid designs see €. L. Ruthroff,
“Some Broad-Band Trenstormers,” Proc.
IRE, August 1959, pp. 1337-1342.
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Fig. 4 ~ Azimuth patterns {linear voltage plots) of an array of two quarter-wave vertical monopoles spaced 1/2 wavelength apart,

the impedances are 20 — 20 and 51 +
720, and it is seen that power delivered
to one element is more than twice that
itt the other. At spacings as lurge as a
half wavelength, Fig. 4, the effects of
mutual coupling on patierns are seen to
be nedigible for any steering angle,
although mutual effects on VSWR are

noticeable in practice. Even though mu-
tual impedances are considerable for
broadside steering at all spacings con-
sidered, and for end-fire steering for Aj2
spacing, patterns with mutual imped-
ances taken into account are identical
with the “equal current” patterns. This
is because the elements have identical

impedances and, therefore, equal cur-
rents.
A Five-Band System

Time-delay beam steering is readily
extendable to larger arrays, For ex-
ample, Fig, 5 shows a four-element
array. Lengths of delay lines f.4, Lg,
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Fig. 5 — Configuration of a steerable four-element lingar array. H denotes a ferrite hybrid

power divider and matching transformer.
sum port,

Ll = LZ = La = L4

s = Lg

4 denotes the difference portand I denotes the

Sy =
Ly~

Sp
Ly

Fig. 6§ — Experimental five-band steerable phased array.

and L for any steering angle are related
to distances Sy, Sg, and Sp in exactly
the same way as in a two-element array
with spacing 5,4, g, or S¢ respectively,
For 8¢ =2 84 {equal element spacings),

20 117 B

Lo =2 L4 =2 Ly for any beam steering
angle chosen. Owing to the complexity
of calculation, it was decided to build a
four-element monopole array like that
in Fig. 5 tor 80 through 10 meters in

order to evaluate the effects of mutual
coupling. The array is shown m Fig 6,
Blement-to-element spacing was 25 feet.
Somewhat greater spacing was desired,
but space limitations prevailed. The
element bases were raised to eight feet
above the ground and two elevated
quarter-wave ground-plane wires were
used for each band to minimize ground
losses (ground rods were used un 80
meters). Switchable delay lines were
used which enabled steering a beam
maximum to any of 30 directions, Of
particular interest was the YSWR and
pattern performance as a function of
steering angle. No special effort was
made to minimize the VSWR of the
individual elements, On all bands except
10 meters the greatest VSWR occurs tor
broadside steering, falling to [:1 as the
beam is steered away irom broadside,
then rises near end-fire. On 10 meters
the broadside VSWR is 1.5:1 and fluctu-
ates between 1:1 and 1.5:1 at other
steered angles. VSWR for the other
bands wmeasures 15 meters - {.8:1
broadside, 1.3:1 end-fire; 20 meters —
£.9:1 broadside, 1.5:1 ond-fire; 40
meters — 1.5:1 broadside, 1.3:1 end-
fire: 80 meters — 2.5:1 broadside, 1:1
end-fire. Individual element VSWR was
high on 80 meters, owing to the lack of
a guod ground plane, The actual VSWR
of the elements themselves is expected
to be significant for end-fire steering,
but the characieristics of hybrid trans-
formers are such that considerable
V3WR compensation is obtained, at the
expense of sume power dissipated in the
hybrid difference-port terminating resis-
tor. This amounts to approximately 0.5
dB maximum for an element VSWR of
1.

Kadiation patierns appear to be very
similar to the predicted patterns for
broadside steering. The most significant
operational departures are for end-fire
steering at spacings where high front-to-
back ratios would be expected. Front-
to-hack ratios on 20, 40 and 30 meters
range from greater than [0 dB on 20
meters to 6 to 8 dB on 40 meters and 4
to 6 dB on 80 meters. However, deeper
nulls are observed in between the side-
iobes. Even on 80 meters the directivity
effects are quite noticeable. The trap
verticals used, no doubt, are quite lossy
on 80 meters and progressively less so
on the higher bands. Lower loss ele-
ments could be expected to provide
further degradation in end-fire front-to-
back ratios, such that spacings below a
guarter wavelength should probably not
be used. However, for readily available
five-band trap monopoles, a four-
element array with an element-to-ele-
ment spacing of A/8 on 80 meters
should provide very useful directivity on
all bands. Fig. 7 illustrates a few of the
patterns obtainable with such an array,
neglecting mutual coupling.
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Fig. 7 — Idealized azimuth patterns for a five-hand steerable four-element lingar array of omnidirectional elemants.

Time-delay bearn steering is ntot only
attractive for arraying vertical mono-
poles. Horizontal dipoles are also goad
candidates tor array elements, although
radiation off the element ends will be

reduced in amplitude and will be verti-
cally polarized. Arrayving of rotary
beams is also an attractive prospect. We
expect to see increasing use of phased
darrays on the amateur bands as in-

creasing QRM demands greater azimuth
directivity. Also, instant beam and null
steering is a useful property of phased
arrays which cannot be obtained with

rotary heams, BEE]

Strays ~uaf

New CD DXCC aide Gary Bartels, WB2CFE.

ELECTRG 77

o Any amateurs in the vicinity of New
York City and the Hotel Americana on
Tuesday, April 19, won’t wunt to miss
two technical sessions sponsored by the
ARRL. Jn the first session on antennas,
papers will he presented by Dana
Atchley, WICF; lerry Sevick, W2FMI;
Wayne Overbeck, K6YNB and Walt
Maxwell, W2DU. This one starts al 10
AM. In the afternoon, there will be a
session on RFL featuring Stuart Meyer,
W2GHK; Jerry Hall, K1PLP; Edward
Brunaugh, WOBWI uand Ray Spence,
WAQAW. Moderator and organizer far
both sessions is Lew McCoy, WIICP,
See you in New York?

I would like to get in touch with . . .
0 hams who are physicians, for QSO

regarding but not restricted to medicine,
Oscar M, Ocampo, M.D., EL3A, P. O,
Box 148, Greenville, Sinoe, Liberia.

© Jay, or anyone who may have known
him. We became good friends on 10
meters when he worked KL7FAM at
McGrath Air Force Base in Afaska, 1
never knew his Iast name, but he
planned to visit me while on furlough.
KL7FAM operators Jim and Joe con-
firmed that he was to fly from McGrath
to Blmendorf Air Field, then to Seattle
and on to Cincinnati, but he never
arrived, Please contact Russeil E. Bloss,
KEABE, 7066 Salem Rd., Cincinnati,
GH 45230,

= hams who are railroad fans. Roger
Hinz, WAQSRM, 627 9th St., Manning,
IA 51455,
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A Muitiband Vertical Radiator

An efficient multiband radiator with no traps and no loading
coils? Impossible, you can’t build one without them and have

It work!

“Oh, vyes, sure you can.”

bet? Come on, |'ll show you.”

By A. E. Collins,” K6VV

Wlat would you say if I told vou

this vertical antenna system was 89-
percent etficient but had only six radi-
als? (Efficiency is defined as the ratio of
radiated power to tofal power delivered
to the antenna.) No, I'm not joking. The
vertical antenna that is described here is
designed to work against ground svs-
tems that are less than optimum.

By increasing the radiation resistance
to about 200 ohms, we have been able
to improve the effectiveness substantial-
ly of a vertical radiator with a poor
ground system. The value of 200 ohms
was selected us the feed-point radiation
resistance because a toroid autotrans-
former with a 1:4 ratio will match
50-ohm coax line very nicely. An added
bonus when using such an arrangement
is the Faraday screen effect that reduces
noise pickup from being transferred to
the feed line. The noise reduction over a
conventional network was determined
to be about 6 dB. See Figs. | and 2.

The system is based on a 135-degree
antenna height. The radiation resistunce
af the base of the structure is about 200
ohms,! ideal for cur matching system.
And at the same time the radiation
paitern retains 2 reasonable form. The
10-meter ground plane on top of the
structure acts as a top hat, On 7 MHz
the phase loops cause the antenna fo
loak like a fat radiator and between the
two, top hat and phase loops, the
electrical height of the antenna is raised
to within the tuning range of the toroi-
dal loading network, On 14 and 21 MHz

6271 Lake Shore Dr,, San Diego, UA 92119
"The ARRL_ Antenna Book, 13th edition

(1974). See Fig. 2.74 and accompanying
text on p. 60.
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the phase loops keep the instantaneocus
current on the stmcture in phase amd
eliminate high-angle lobes. When the
system is switched to operate on 28
MHz, the ground plane at the top of the
structure is fed through the coux line
running up the lower portion of the
structure.

Construction and Tuning

The photographs and the drawings
show how the antenna is constructed.

This multiband radiator, just over 36 feet tall,
operates on five amateur bands, 80 through

10 meters,

| doubt it.

“You wanna

The systemn was designed so that “store-
bought™ items could be used for the
assembly, rather than fabrication of the
antenna components. A list of required
parts is given in Table i,

The tuning adjustments of the
system are very noncritical. Tuning can
be done with an SWR indicator. The
best sequence is to start with the highesi
frequency and work down. The 28-Mliz
ground plane used as a top hat can be
adjusted before it is attached to the rest
of the antenna. The Radio Shack {1-
meter ground plane that we used comes
with a hairpin or “beta” match. With
short length of 30-ohm coax for the
feed line, the ground plane should be
adjusted for the lowest SWR in the
10-meter band. After the ground plane
has heen adjusted and attached to the
top of the antenna. the entire system
cart be raised into position for final
tune-up on the lower frequencies.

At this point the SWR indicator
should be inserted in the 50-ohm feed

Table 1

Parts Required for the Multiband Vertical
Radiator

3 ~ 10-ft lengths TV mast; Radio Shack
i5-5066.

1 - 27-MHz ground plane: Radio Shack
21-901.

3~ 100-ft rotls of 22 gauge hook-up wire;
Radio Shack 278-1295.

1 - Amidon Balun kit (see Fig. 2.

1 - Aluminum box for tuner.

1 -~ 28-f1 length of RG-8U coax line,

4 — 8-ft sections of aluminum tubing (see
Fig. 1},

1 — Base insulator; soft drink or {?) bottle.

1 — 200-pt capacitor, air variable, surplus.

Misc., — See text and figures.




line from the transmitter, as close to the
antenna matching network at the buse
of the structure as possible. All that
remains is the adjustment of the 200-pF
capacitor. The tuning will be different
for each band. On 21 MHz the capacitor
will be only about five percent meshed,
on i4 MHz about half, and on 7 MHz
nearly fully neshed. The capacitor on
3.5 MHz, alung with the 3.5-MHz coil,
can be adjusted to whatever section of
the band you wish to work. The hand-
width will be about 400 kHz with less
than 2:1 VSWR. To switch bands, all
that is required is to set the double-pole
double-throw switch for the proper
band and adjust the 200-pF variable
capacitor.

All of the anfennas constructed so
far were cut to the dimensions shown in

82"
-iz.49m
L
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Mote 1: Radlo 3hack 27-MHz ground
plane cut to dimensions shown. Radials
ate at right angle and connected to
indst.

Note 2; Three heavy-duty 10-ft sections
TV mast,

Note 3: Phase loops, sections of telescop-
ing 5/8- and 1/2-inch aluminum tubing
ipaced 4-1/2 inches from mast. See

ext.

Note 4: 50-ohm coax su¢ch as RG-8/1). At
upper end connect center conductor to
top slement, braid {o ground-plane eie-
ments. Connect lowear end to.base
foader network [Fig. 2).

Fig. T — Details of the multiband radiating
structure. See Table 1 for parts list. It is very
important that a uniform spacing be main-
tained for the phasing loops, which may be
supported at the bottom by shelf hrackets.
To support the upper portions of these loops,
the author userd homemade wooden spacers,
1/2 by 1 inch, which were soaked in paraffin
and held in place by screws passing through
the loop tubing and the main radiator tubing.
Homermade Plexigias spacers may also be
used,

Fig. 1 and have not required any
change. They have been installed in a
wide variety of locations and the system

TO MAST
BASE (F1G.4)

Fig. 2 — Schematic diagram of the base Joad-
ing network. The connection io the mast base
should be made with a short wire, nu longer
than one foot (0.3 m), The 200-pF capacitor
should have a minimum of 1/16-inch plate
spacing.

L1 -~ 80-meter loading coil, 0.67 uH: 4 turns
of aluminum grounding wire, 3-inch diam-
eter, 1 turn per inch, air core.

51 — Dpdt, heavy-duty type, Two porceiain
knife switches from the local hardware
stare will suftice, nne for esch pole.

Tt — Bifilarwwound toroidal autotransformer,
1:4 ratio: 11 turns spaced around 2-inch
ID toroidal core; Amidon Balun Kit or
eguiv. {Amidon Associates, 12033 Otsego
&t., North Hollywood, CA 91607).

design has been hroad enuvugh m toler-
ance to handle all of them. My own
antenna has been in operation since
1972 and has performed exceptionally
well. In the first year on the air, |
managed to work 100 countries with
less than 250 watts. In several experi-
ments with just the six radials, we made
comparative tests between this design
and a properly matched quarter-wave
vertical over the same radial system. The
tadiation efficiency was about 60 per-
cent tor the quarter wave, vs. 9 percent
tor the “little monster.” In the far field
Iéhe signal improvement was better than
dB.

Now there are eight of these an-
tennas on the air, and several more are
under congtruction. All of the hams
who have built the antenna have had
comparable results to mine.

There are three hams to whom 1§
would like to give credit. They helped in
testing and measuring the system and
encouraged me to get it down on paper.
They are Bob Crawford, WAGRYZ;
Frank Scott, WeWOP and John Camp-
bell, WoNVV. BE]

References

The ARRL Antenna Book, ARRL, Newing-
ton, CT.

King, The Theory of Linear Antennas, Har-
vard University Press, Cambridge, MA.
Terman, Radic FEngineering, McGraw-Hill

Book Ca., New Yark, NY.

The base of the multiband antenna system. The 200-pF capacitor of the matching network is
mounted inside a weatherproofed box, and the 80-meter Inading corl is mounted outside. The
parcelain knife switches for bandswitching are mounited outside the aluminum box under a
homemade hinged cover. The structure itself is supported by a 10-foot woaden post set two
fest in the ground {concrete gptional), Although heavy-duty insulators were used to support
the radiating mast from the post as shown here, experience has indicated that insulators are not
required. The author suggests that a modified pair of chimney-mount brackets he fastened

to the post with lag screws. A short length of PVC pipe or Mylar film may be piaced around
the mast where it is supported, if you feel it necessary to have the rmast insulated from the post.
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The gain and broadband features of the log-periodic antenna
are combined in the QLP to provide the characteristics of a
five-element beam that makes a signal sound big.

By George E. Smith,* W4AEO

E the amaleur who enjoys con-
structing his own antennas, the quad
log-periodic offers the attraction of a
multielemerit, single-band, fixed wire
beam antenna that combines the good
features of a simple single-band log
periodic with the benefits of the quad.
The effect of such a combination is to
produce greater gain. In addition there
is no need to fune of prune the elements
after assembly.

A QLP antenna is in effect, a multi-
element, end-fire array that is broad-
band by virtue of being in a log-periodic
formation. This produces a unidirec-
tional bheam anfenna having a well-
defined forward lobe and renders 10 to
12 dB of gain over a dipole placed at the
satne height. The bandwidth for both
antennas described here is approximate-
ly 500 kHz. To achjeve that frequency
spread, five elements for the array seem
about optimum. Also, five elements
seemn to be a good choice as far as pain is
concerned.

The largest element (no. 1) in the
quad log-periodic array can bhe con-
sidered the reflector while the three
shorter forward elements (nos. 3, 4 and
5) may be thought of as driven direc-
tors. All quad elements are fed by
means of a twowire iransmission line
connected io the bottom terminals of
the diamonds. No element is parasitical-
ly operated. The two-wire feed line
within the array is supported by the
terminal ends of each individual quad
toop. Rf energy is applied to these
elements by the method that is com-
monly used with conventional log-
periodic antennas where feed wires are

#1816 Brevard Place, Camden, SC 29020
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transposed. For more information on
feeding log-periodic antennas refer to
The ARRL Antenna Book, 13th Edition
(1974), page 161,

As with any end-fire array, including
the log-periodic antenna, rf currents in
adjacent elements of the QLP musi be
out of phase with each other. This
condition is satisfied by simply trans-
posing the vonnecting wires from the
transmission line of the array to the
individual elements, 23 shown in Fig, 3.
Phase reversal may also be accomplished
by iransposing the f(ransmission line
within the array as indicated.

The Arrays for 2
and 40 Meters

The quad logperiadic antenna for
the 20-meter band is not too large to he
impractical as a fixed-direction wire
beum antenna. Actually, it is fairly
simple and inexpensive to construct.
Furthermore, it is not difficult to erect
between two existing masts or trees.
The basic design of the QLP is shown in
Fig. 1, while Table | and Table Z give
the dimensions for both the 20- and
40-meter arrays.

Elemenis used are a full wavelength
overall. The largest element in the
20-meter antenna is 18.5 feet (5.64 m)
per side or 74 feet (22.56 m) total, and
the smallest element is 12.5 feet (3.81
m) per side or 50 feet (15.24 m} total
Boom length is 24.9 feet (7.39 m).

Although it was realized that con-
struction of a 40-meter QLP would be
an ambitious project, it presented 1
challenge. For this band the antenna, of
course, is twice the size of the 20-meter
QLP. While there is no structural boom,
such #s with 4 rotary-beam antenna,

there is a comparanle hoom length of 49
teet (14.94 m). Since the rear slement is
36 feet (10.97 m) long per side, or 144
feet (43.8Y m) overall, it requires a mas
height of at least 70 feet (21.34 m). The
width space requirement is g minimurr
af 50 to 100 feet (24 1n to 30 m). The
lengthwise space requirement or tnast
sepuration is 60 feet (18 m).

Comparative reports from several
South American stations give a positive
indication of improved gain achieved
with the QLP. Generally, the more
distant the station, the greater the Jif-
ference noted in the QLP performance
over that of the dipole standard.

Although the quad [og periodic gives
approximately two dB of gain over an
equivalent dipole log-periodic ntenna
having the same number of elements,
the quad type does require slightly more
than twice the umount of wire. Worth
considering is that in constructing a
log-periodic antenna, it is most desirable
to place the array in the clear, away
from other wires or antennas.

Assembly of the Quad Log Periodic

The only items which are difficuit to
purchase for building a2 QLP are the five
4-hole spacing insulators for the two-
wire transmission line. These may be
fabricated easily and inexpensively. Fig,
2 is a drawing of the five diamonds,
illustrating the element spacing of a
monoband QLP. The dimensions re-
quired for comstructing the 20-meter
QLP are fumished in Table 1. Similar
information for making the 40-metes
QLP is shown in Table 2,

After collecting the required mate-
rals, the first step is to make the five
spacing insulators. These four-hole



gpacers are easily cut from 1/d-inch-
thick lucite or Plexiglas, Fach spacer
measures 3/8 X 2 inches. Four holes are
drilled into the insulators as indicated in
Fig. 3.

Mot only do the insulators serve
their usual purpose, but they also spuace
and support the transmission line be-
tween the five quad elements. The feed
point of each element is connected to
the outside holes of the insulator. In
turn the diamonds support the trans-
mission line by means of these insula-
tors. It should also be noted that the
correct spacing distances between the
elements are governed and maintained
by these insulators which are secured to
the feed line running the total length of
the QLP,

Center Feed for the QLP

The center feed for the QLP is
identical to that used for most hi dipole
log-periodic beam antennas. It may take
the form of a transposed line as used for
the K4EWG rotary LP,! or it may be
constructed as a two-wire transmission
line with paraliel conductors {such as
the ones generally employed for the
large -commercial hf log-periodic fixed-
direction beam antennas}).

Although the parallel feed line ve-
quired slightly more work to assemble,
it has one mechanical advantage in that
it is better suited for spacing the five
quad elements. The writer has used both
methods for the other LP beams with
equally good results,

The assembly process is the same as
for any openswire transmission line
using spacing insulators, except that
instead of the insulators being spaced at
equal distances they are separated with
logarithmic spacing, The greater separa-
tion occurs at the rear and the closer
spacing is used at the {orward or short-
slement end. This arrangement is essen-
tial for a logarithmic antenna.

Transposition of the t{ransmission
line to the alternate quad elements is
made by the connections between the
quad terminations and the center feed
ling as illustrated by Fig. 3A. The
alternative method of transposition
using the criss-cross configuration is
Nustrated on page 145 in The ARRL
Antenna Book, 13th Edition (1974).

Stranded copper wire (preferably
soft drawn, rather than a stiff wire) is
best suited for the center feeder. The
two OQLPs described here use plastic
covered no. 16 stranded wire. Bare wire
is more apt to short on the large
40-meter QLPs.

‘The Catenary Support Line

The next step is to assembie the
catenary support line which will run
hetween the two masts or trees. This

" Foatnotes appear on page 26.
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Fig. 1 — The general configuration of a quad log-periodic antenna.

Table 1
Dimensions for the 20-m QLP

QUAD ELEM. NO. SIDE LENGTH

20° (8.10 m)
18’ (6.49 m)
16.26° {4.895 m)
14.75° {4.50 m}
135 (411 m)
SLENGTH
74" (2,26 mi*
6.7' [2.04 mi*
6.0' {1.83 mi*
4.8 146 m}~
*See Fig. 2
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TOTAL ELEM. LENGTH

80 {24.38 m)
72" 121.95 m)
65 ([19.81 m}
59" (17.98 m)
54" {16.46 mi

For each individuat quad element of the beam, this table shows the length of a side of that
element followed by the total wire length for the element. Also shown are the S-measurements
for the spacings shown in Fig. 2. The tota! length of wire for the five quads should include
two ft (0.61 m) per guad element for connections. The toial length of wire for the center
feeder, as shown, is for hoth conductars, and includes 20 ft (6.10 m) of additional wire re-
yuired during assembly. Materials: 340 ft {103.63 m) no. 16 soft-drawn copper wire. {See
notes above.} 70 ft 21.34 m) no. 16 stranded copper wire for the two-wire feeder. 5

Plexiglas insulators for center feeder. 800 ft {182.88 m) 3/16-inch poiypropylene rope
{water-ski type). Spool of monofilament fish line, 40 ta 50 1b. (18-22 kg) test. Boll of

3/4-inch masking tape.

lineg supports the top of the five quad
elements. Polypropylene line (3/16-inch
diameter} is well suited since there is
little give or streich under varyving
weather conditions. Although 1/4-inch
wylon line is good for halyards,? if
pulleys are used, nylon does have some
“give” which may be desirable if' trees
are used for supports. Since the cate-
nary system pgoverns the spacing dis-
tance between the quads, there should
be little or no give in this portion of the
antenna.

With the overall length of the 20-
meter QLP set at 249 feet (7.6 m), it is
suggested that the rear end of this
catenary be made long enough to be

tied to the halyard. Thus, it will be
within a few feet of the mast when
rajsed to the maximum height. The rear
{no. 1) element should be about five
feet (1.5 m) in front of the mast or at
least far enough to clear any obstruc-
tions which may be at the sides of the
rear mast.

After the necessary spacing distance
between the mast and the rear element
is determined, proceed as follows. First
tie a4 knot at the rear of the catenary to
which the halyard will be secured when
it is time to raise the QLP, A slipknot or
bowknot is best suited in this applica-
fion.

Next, measure the distance from the
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rear halyard knot to the location of the
rear quad. At this point tie a small
slipknot with the loop farge enough to
pass the quad wire through it. There will
be five of these knots which hold the
five quad efements in place at the
required spacing. The wire feeder with
the five spacer insulators can be used to
measure these spacing distances. The
measurements can also be made with a
stee]l tape. The spacing distances be-
tween the five slipknots will be identical
10 the spacing distances S1, 82, etc.,
gven in Tables 1 and 2.

As each loop is made, check the
distance to the previdus one. If carrect,
the knot shouid theu be tightened be-
fore proceeding to the next. After all
five knots for supporting the foops are
completed, place this portion of the
catenary beside the feeder to make
certain that the knots of the catenary
and the five spacer insulators have
equivalent positions for the entire
length of both the catenary and the
feeder.

Getting RF to the Antenna

The simplest method of supplying f
energy to the array is through a length
of coaxial cable, This cable is {emi-
nated in a 41 balun that is connected
to the short-element end of the array.
Because of the inherent impedance step-
up characteristic of the QLP antenna, an
impedance of bhetween 200 and 300
ohms will appear across the terminals of
the forward element.

A second and possibly more efficient
method is to use a tuned open-wire
feeder. Lise of a Matchbox or compara-
hle tuner with this system will present
a low SWR at the transmitter as well as
attenuate any harmonic content.

Resuits

In tests comparing the two 5-efe-
ment monoband 20- and 40-meter quad

log-periodic beam antennas with the

dipole log periodic used here, the guad
configuration shows advantages. When
vompared with a log-periodic dipole
artay at the same height, the QLP
appears to be 2 dB better. This is about
the same difference that is generally
claimed for a quad versus a Yagl.

The front-to-back ratio is approxi-
mately 16 dB for the QLP and about 14
dB generally measured on the dipole
LPs. Side attenuation also is better. The
forward lobe or beam width is sharper
{narrower} for the OLP. SWR measure-
ments made on both the 20- and 40-
meter quad log periodics indicate a
slightly flafter response across each
band when compared with an equivalent
five-element monoband DLP. The hand-
width is from 300 to 500 kHz before
exceeding an SWR of 1.5:1. It has also
been observed from test measurements
that the impedance at the feed point is
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Fig. 2 -- Bpacing of the elemeants is indicated
in this illustration. See text and Tables 1
and 2 far details.

approximately 300 ohms, making a
good match to a 4:1 balun when used
with 72-ohm coaxial cable.

For teception the quad configura-
tion seems less subject to men-made
noise and precipitation static than upen-
ended Yagis and dipoles. [t is nated that
other amateurs have made similar com-
ments concerning quads for reception.
This henefit may result from the closed

loops of the quads. The entire QLP is ai
sround potential with respect to dc
because there is a ground return through
the bhalun, providing a static drain.

There are no critical dimensions or
adjustments required of the element
lengths, as are usually required for
high-g Yagis. No stub adjustments are
required for a quad having a parasitic
director and reflector, The dimensions
for constructing a QLP are not critical
since  the Jogperiodic configuration
takes it a broadband antenna covering
the entire band for which it is designed,
with a relatively flat SWR.

TFhe quad log periadfe, being a fixed
direction wire beam, iy inexpensive. It
should cost no more than 320 or $25 to
construct including the wire, insulators
and nylon or polyethelene line. Not
included, of course, is the cost of masts
if it becomes necessary to use one or
more for support instead of trees. fis—

Footnotes

'Rhodes, “The lLog-Periodic Dipole Array,”

. . @87 for November, 197 3.

“See information won this im The JARRL
Antenna Book, 13th Edition (1974), p.
268, :

o .
o o
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i i
54 -t 52 L 23 - 54 o]
NGTE & { woTe B j HOTE A NOTE ® NOTE A
- s 1(- r4 F . Do f . f
e — 4 TR i) ; é =7 -
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/ ’ A J J | TIUNED
INSULATGRS M LAKE
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END) ILUCITE OR Pve i
TUBING] e NOTE A NQN TRANSPOSED
NOTE: GENTER FEEDER MOT 10 SCALE. NOTE H:TRANSPOSED

Fig. 3 — This illustration shows the physical arrangement of the internal transmission line of

the QLP array.

Table 2
Dimensions for the 40-m QLP

QUAD ELEM. NO. SIDE LENGTH
1 400 (12,19 m)
2 36 (10,97 m)
3 32.5° 1991 m}
i 29.5° (8.99 m}
[ 270 1823 m}
S-NO, S-LENGTH
1 2.8 (451 mj*
2 13.4° {408 mi*
3 1207 (166 mi*
[ 26" 1293 m*
*See Fig. 2

TOTAL ELEM. LENGTH
160° 148.77 m}
144’ {43.89 m}
130" {39.62 m)
118" (35697 m}
108" (3292 mi

For each individual quad element of the beam, this table shows the length of a side of that
element followed by the total wire length for the element. Also indicated is a tabulation of
the measurements for the spacings shown in Fig. 2. Materials: 670 £t (204,22 m} no. 18
capper-clad electric fence wire. (Sew notes with Table 1.} 120 ft (36.58 m} no. 16 stranded
copper wire for the two-wire feeder. 5 Plexiglas insulators for the center feeder, 600 ft
(182.88 m) polypropylene rope (water-ski type). Roll of monofilament fish line, 40 10 50 |b

(18-22 kg) test. Roll of 3/4-inch masking tape.




You'll never know how many band openings you missed last

year.

openings on © meters.

As the new sunspot cycle comes alive, so will band
This weekend project will give you

peace of mind, and maybe a few new states to boot!

By John R. Bingham,* W7WKR/WBGBDR

SL"I’IOUS 6-meter  operators spend
many hours monitoring 50.11 MHz, the
calling frequency, wailing for a band
opening. Few need to be reminded of
the frequent trips to the shack io
monitor the band to ease the gnawing
feeling that the band may be opening
But what il activity is a few kilohertz
from the frequency to which the re-
celver is tuned? One answer to this
dilemrna is an electronically tuned re-
ceiver that may be remotely controlled,

Construction

Fig. 1 is the schematic diagram of a
simple sweep generator and voltage-
controfled oscillator (VCO) the uuthor
uses with a Heathkit $B-102 that was
muodified to uperate on 6 meters, The
V(O was designed to operate in the 5-
to 5.5-MHz range of the transceiver
MO, Canstruction techniques at this
frequency are elementary, but the unit
should he installed in a metal enclosure
to provide f shielding and a stable
thermal environment when the sweeper
is used for remote-manual tuning,

Alignment and Operation
Connection of the unit is made
through the SB-102 crystal socket.

When the transceiver is placed in the

crystal-controlled mode, the sweeper
takes the place of the built-in LMO, The
58-102 FUNCTION switch should be
placed in the LOCKED AUXILIARY
position when sweeper control is de-
sired. S1 on the sweeper is placed in the
MANUAL position and K2 is turned
fully cow. If a signal at the lowest

*4880 Rurnside Rd., Sehastopol, CA 95472

frequency to he received is applied to
the transceiver antenna jack, it should

be possible to center the signal within
the receiver i-f passhand by adjusling

S0, « SILVER MICA

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

IN MICROFARADS ( ¥F )}, OTHERS
ARE IN PICOFARADS [pF OR pnFl,
RESISTANCES ARE IN OHMS,

k 1000, M21000 CGOC

Fig. 1 — Schematic diagram of the sweeper circuit. The unit should be built in a metal
enclosure, such as a Bud Minibox, far proper rf shielding. Capacitors are «isk ceramic unless
otherwise indicated. Resistors are 1/2 watt, 10-percent tolerance.

C1 — 1.7- to 20-pF ceramic trimmer [Arco
402 or equiv.).

G2 -~ 0.9- to 7-pF ceramic trimmer {Arco
400 or equiv.i,

C3 — 4-uF, 16-voit electrolytic capacitor,
Value may be adjusted for desired sweep
rate, See fext.

K1 — B.8-pF variable capacitarice diode
(Motorola 1NG139 or equiv.).

J1 — Miniature cable connector {Amphenol
no. $1-MPF-3L ar equiv.),

J2 — RCA type phono connector (Cinch
no. 81A or equiv.).

£1 — Miniature cable connector (Amphenof
no. 81-MPM-3L. or equiv.).

{11 — fnp transistor, type 2N3964. 2N3206
or equivalent may be substituted.

02, Q4 — Npn transistor, type ZN2222,

3 — JFET, type 2N5245, MPF102 or Mozo-
rola HEP FO021 may be substituted.

R1 — 10,000-chm miniature potentiometer,
pe ar panel mount.

]2 - 20,000-chm potentiometer, panel
mount.

S1 — Spst miniatura toggle switch, Slide or
ratary switch may be used if desired,
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C1. Then turn R2 fully cw, apply a
signal at the highest frequency to be
received and adjust C2 to center the
signal within the passband. Because
there is some interaction between ('l
and C2, it will be necessary to repeat
the procedure until proper tracking is
obtained. When 51 is placed in the
AUTQ position, the highest frequency
to which the receiver will be tuned is
determined by the position of R1. 1f the
sweep rate is unsatisfactory, it may be
increased by decreasing the value of 3,

When the band is “dead,” the
sweeper is 4 delight to use because
gardening and work around the house
are no longer interrupted by “tuning
trips” to the shack., Thanks to this
circuit the author worked four new

LCOPE
awszas, TG
HEP FO02( ooH e
o AUDIC
ouT
s -

5 Sorz, verr >

000 NN

1,
-

Fig. 2 — The sweeper may be connected to an
ascitloseope as shown here. Signals within the
passband of the receiver as it is scanned will
appear as “pips” on the CRT, Sweep rate
may have to be decreased in this application;
see text for details.

Strays -~

3 Last November 1[5 when Stewart
Munroe, VERCM., was listening on the
bands, there wasn'{ anyone working
OSCAR 7 Mode B. He was one of the
fucky few to copy OSCAR’s cw birih-
day message: “This is OSCAR 7 Lam 2
years old. Have pity and use QRP and |
may make it to 3 vears old. Hi Hi Hi
Hi.,”

A church in Tipton, OK, boasts at
least half 2 dJozen devout hams: The
Rev, Cal Hunter, WSZUS; elders Butch
Pinson, WASWIC and Keith Pinson,
WASZFT; Sunday-school superintendent
Ed Fox, WASWHYV: and church mem-
bers Loren Simms, WASCRF and Janice
Simms, WBSWMN. - WASCBEF

TECHNICAL TOPICS

3 Radio Commusications, the RSGB
journal, carried in January of 1977 an
interesting "and thought-provoking edi-
torial by RSGB Technical Topics Editor
Hawker, G3VA. [t seems worthy of
heing reprinted in QST a3 we amateuss
race toward automation in our amateur
stations. Here are G3VA’s thoughts.

The other day, reading an excellent
and informative article on optimum hf
receiver design by Ulrich L. Rohde,
DIZLR (Ham Radio, October, 1976), |
found myself thinking, “How good is
good enough?” The solid-state tech-
niques described by DJ2LR are basically
those which have gradually gained ac-
ceptance for the very highest quality
professional general-coverage receivers
costing thousands of dollars: up-conver-
sion to vhf, roofing as well as selective
crystal filters, elliptic filters, etc. While
we would certainly not wish to deter
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anyone from tackling the design and
construction of such an advanced re-
ceiver {though we still feel that for an hf
amateur-hands teceiver an i-f' of 9 or
10,7 MHz is probably high encugh and
presents fewer problems) we suspect
that only a handful of amateurs could
or would complete such a project. al-
though of course many will wish to
understand such trends.

How Good Is Good Enough?

For many vears the clectronics of
commmunications cquipment has been
getting progressively more and more
complex and less and less within the
economics (and sometimes the under-
standing} of the average amateur. Yet
the competitive nature of amateur
operating has encouraged the view that
we all need “optimum™ equipment.
Sumetimes, it seems that everyone is
having to run faster and fasier to stay in
the same place; not only ever more
complex receivers and transmitters but
also all the ancillary equipment to go
with them.

Now if an amateur wants to buy a
fully equipped, all-mode, highly profes-
sional station, thay is his or her affair:
my concern is 1ather that we need to
reassure newcomers that they do not
fiave to spend a mint of money to take
any sort of active or useful part in the
hobby - plus sometimes a worry that
the whole hobby may eventually hlow
itselt up by trving to become too
professional, at professional prices.

Recently, JEEFE Spectrum (October,
1976} devoted an entire issue to the
theme “What went wrong?” presenting
many of the staries behind major pro-
fessional projects that never came (o

states during the [975 sporadic-E seaso
when the band was “dead.”

Use as a Visual Display

Using the sweeper, it is possible &
display the received-rf spectrum on ai
oscillascope. VCO-sweep drive is apple
to the horizantal deflection amplifie
through a buffer stage, and the receive
audio output is connected to the ve:
tical ampliffer. Fig. 2 gves details of thi
connection. Signals present within th
sweep range of the device will be dis
played as pips on the screen. Standar
oscitloscopes are equipped with short
persistence CRT phogphors, and if th
trace fades hbetween sweeps it may b
necessary to reduce the value of €2 i
order fo speed up the sweep rate

msF2

fruition, or ran into serious and unex
pected problems in attempting to pust
too hard on the frontiers of knowledge
the 3D radars that proved "too big anc
too expensive”; the U8, Navy’s 600
toat radiotelescupe for which cost esti
mates built up and up to over $20C
million until tfinaily the whole scheme
was abandoned: the poor reliability o
early cardiac pacemakers where humax
fluids knocked out batteries, iransistors
resistors and capacitors in months rathe:
than ihe calculated vears; the vommer
cial disaster of Bell’s two-way Picture
phone videoteiephones; the “slow sac
death” of evr (electronic video record-
ing on film); the emitter-coupled-logic
that was confidently expected to wipe
other logic families off the clectronic
map; the continuing struggle to establish
extremely low frequency communica
tions with their need for hundred-miie
antennas. Pages and pages of Americar
projects that could be matched on this
side of the Atlantic by Blue Streak; the
murdered TBR2; the Mark V radio-
telescope for Jodrell Bank; the Post
Office’s confident prediction in the *50s
that it would never need cross-bar tele-
phone exchanges but would go straight
to fully electronic switching:; and of
course the technologically successiul
but financially disastrous Concorde.

Sa, sure, as amateurs we need good
equipment. and we need many of the
latest techniques. But we also need
occasionally to ask owrselves just how
good is good enough. It not, we risk
“galloping obsolescence™ and biting off
more than we can chew in seeking
“optimum™ equipment, Then again, do
we really need to eliminate manual
controls and adjustments and human
skills in dreaming of running our sta-
tions from microprocessors and elec-
tronic memories? After all, amateur
radio is still a hobby for humans — aot
vet for computers. -- Fat Hawker,
3VA



Build This C-T Quad Beam
for Reduced Size

No inductors are needed. There are no costly accessories
required. This quad-beam antenna, while smaller in size

than a conventional quad, performs like a veteran.
trade secret is to use capacitive tuning.
the way.

will to build, this is

By Roger Sparks,” W7WKB

An! There's vour friend’s quad beam.
He’s afready extolled its abifity to work
DX, and you're thinking of that up-
coming contest. Yet, you look at that
thing and say to yourseif, “It's bulky,
sarr of overweight.” Still, you know
what a quad witl do. Well, then, let me
suggest the C-T treatment — the easy
way to reduce that size at almost no
extra cost.

One of the main drawbacks of the
quad beam is [ls large size compared to
the Yagl beam. Previous efforts to re-
duce the size of the quad have utilized
systems of inductive tuning. Loading
coils have been used on ome or two
sides! or in the corners. Linear induc-
tors on the vertical sides have also been
used.” The purpose of this article is to
explain a simple method of capacitive
tuning to reduce the size of the quad.
The C-T {capacitor-tuned} loop is dia-
grammed in Fig, 1.

It is well-known that the physical
size of the dipole anienna can be re-
duced by replacing a portion of the
antenna with a capacitive body and
adding an inductor to restore the system
to resonance. [t seems less well-known
that the full-wave loop antenna also
may be reduced in physical size while

*Rte. 1, Box 950, Ellensburg, WA 98926
' Footnotes appear on page 31.

A winter snow sets the scene and accentuates
the diamonds of the C-T guad-beam antenna
at W7WKSB.

holding the resonant frequency of the
system constant by adding capacitance
at the voltage loops. No inductors are
needed. The capacitance may be added
by any of the methods shown in Fig, 2.

The outside dimensions of the C-T
loop may be anything chosen by the
builder with the larger limit heing the
fullsize, full-wave loop. The limit on
the amount of size reduction effectively
attainable depends both upon the elec-

The

If you have the

irical resistance in the circuit and upon
the tendency in loop antennas for the
current to become equal at all points in
the circuit when the Ioop becomes very
small in proportion to the frec-space
wavelength at the frequency under con-
sideration. The gecometrical shape of the
loop is unimportant to basic operation
provided that the capacitance is placed
at or between the voltage loops. The
bottom half of the chart in Fig. 5 shows
the effective dimensional range of the

Y
EACH SIDE< W4
AS DESCRIBED

AND FIG.5

Fig. 1 — The C-T quad design with arrows
indicating current flow for 1/2 cycle. The
center capacitor is [ncated at the minimum-
current (highest-voltage) point in the loop.
Each side is less than 1/4-wavelength fong.
See text and Fig. 5.
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Fig. 2 - Methods of adding capacitance to the G-T loop are shown here. [n Fig. 2C, if the
center-hack wires are placed too closely to the center-in wires, they become ineffective. A 12-
inch spacing from the end of the center-back wire ta the center-in wire is satisfactory. Wires
running back toward the toop center may be attached to the outside ends of the center-back
wires if more capacitance is needed. In Fig. 2D, the capacitance added by the center

cross wires varies with both the length of wire and spacing between wires.

C-T loop, and the top half shows the tance to the diamond quad. These
tuning range that can be expected by dimensions are intended as guidelines
using various methods of adding capaci- only.

30 Oh=
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,
\ /
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Fig. 3 — Dimensions for the 40-meter C-T
tjtad are shown above. For the two-element
bearn the spacing between the driven element
and the raflector is 20 feet. The length of the
center-back wire {dimension A) is 12 feet, 9
inches for the reflector, and 9 feet, 11 inches
far the driven element.

The feed-point resistance of the full
size, one-wavelength loop is about LO
vhms. The feed-point resistance of th
C-T loop decreases as it is made smalle
but will offer 4 good match to a 50-ohn
coaxial line over the entire usable rang
as shown in the chart. A gamma matcl
may be used if an exact match i
destred.

More than one C-T loop may be usec
to form the C-T quad beam. A parasiti
reflector was used in this installatior
because of the higher radiation resiy
tance attainable while maintaining gooc
gain. Maintaining the radiation resis
tance as high as possible is particufarl;
important in small beams both to kee
efficiency high and to prevent the band
width from becoming too narrow.

Tuning and Mounting

The use of' a yrid-dip meter to attair
initial band resonance is very helpful
By using a grid-dip oscillator, this bean
was tuned initially with the driver
element to resunate at the center of the
band of interest. The reflector was ther
tuned to resonate at u frequency three
percent lower than the driven element
Final adjustments were made using :
test uscillator located about 1,000 feer
away as a reference signal. The directos
was tuned fur lowest SWR and the
reflector for best gain. I vou lack :
wid-dipper, initial resonance " can be
established by listening to vour statior
receiver for a strong signal while making
the adjustments, A dramatic increase ir
signal strength will be noticed at reso
nance. Tuning is accomplished by short
ening or lengthening the vapacitanc
wires,



The single loop or beam may he
mounted either horizontally or vertical-
ly for horizontal or vertical polarization,
but in either case it should be mounted
as high above the ground as possible.
Loop antennss operating <lose  to
ground will show a much higher feed-
point resistance than normal and will
waste considerable power in ground-
heating effects. A rough guideline is to
mount the antenna so that the bottom
point is at least half the loop diameter
ghove the ground.

The working 4(-meter version of the
C-T quad beam had a diamond con-
figuration because of the greater me-
chanical strength and because of the
fonger center wire for tuning purposes,
Final dimensions are shown in Fig 3. A
good quality center insulator should be
used because of the high voltages pres-
ent at the center.

A tubular tuning capacitor was orig-
inally installed in the driven element
and worked well until the kW power
level was reached. it then promptly
arced over leaving a conductive carbon
deposit. A version using two-inch plates
as shown in Fig, 4 adequalely tuned the
reflector even at the kW level for some
time.. The capacitors, us shown, were
not tried under wet conditions, but
would probably be satisfactory at pawer
levels up to 400 watts. For long-term
use, the method shown in Fig, 2D is
preferred over plate-to-plate capucitors
because the high voltages are handled
more gasily,

8" -]
I et ' 148" THICK
"I" . =
E' et ..\-L.._v
bl
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CAPACITOR PLATES

Fig. 4 — A variable capacitor is iltustrated
here. It can be used to tune the C-T quad,
The eight-inch tubular portion is made from
plastic water pipe. The cvlindrical capacitar

- plates are formed from a copper sheget, One
plate slides inside the eight-inch tube and the
ather over the outside of the tube, Maximum
capacitance is approximately 25 pF.

Strays -

STOLEN EQUIPMENT

£ 8B-144 transceiver, serial no. 620565,

stolen from auto in Kingsport, TN, on
Jan. 25, 1977, James E. Rhein, K4ZEK,
404 Main $t., Jonesboro, TN 376359.

U Stolen from camper in Boston, MA,

Table 1

Data for plotting SWR curve. information in
this tahle Is used for plotting the SWR curve
for the 40-meter C-T qquad hean, as described
in the text.

FREQUENCY (MMHz} SWh
75 4.87
4.00
3.08
233
1.82
1.78
1.94
3.44
5.25
8.08

=
=
o,

o a3
&

Sl

Because some dielectric heating was
noticed in this capacitor, the wire-tuned
version was adopted. The wire version is
recommended over the methods shown
in Fig. 2D and 2E, anytime the loop is
large enough to be tuned by no more
than one doubled-back wire (as shown
in Fig. 2C). Tuning wires eliminate the
capacitor with its heat loss and allow
somewhat better current distribution.
Less center radiation occurs because of
partial canceling eftects in the doubled-
back wires. 1t would be wise initially to
cut each center-back wire 12 inches
longer than shown to allow tuning.
Pruning each center-back wire by one
foot increases the resonant frequency
by roughly 100 kHz in the 40-meter
version. No, 14 Copperweld wire was
used throughout.

Performance

The antenna described performed up
io expectations and has prompted many
complimentary reports. The SWR curve
information shown in Table ! was
attained using a 7S-ohm coaxial feed
line without any matching network. The
SWR would be lower if a 50-chm line or
if a matching network were used. For-
ward signal strength as compared to the
strength to the rear showed a maximnm
30-dB difference as measured by means
of the receiver S-meter. Typical differ-
ence, as finally adjusted, was 12 dB.

The gain of the C-T quad over a
comparable double Zepp (tull wave on
40) was typically at least one S-unit

near old North Church in summer of

76, Drake TR4/NB, serial no, 29907,
Marc Robins, WAGNIR, 6700 Warner
Ave., No. 12B, Huntington Beach, GA
92b4? Tel. no. 714-847-6904.

o Clegg transceiver, serial no. HM-ZQS_.
and tic taken from van on Feb. 5,
1977, in Bridgeport, CT. Jon P. Zaimes,
WA3BGN, 681 Longhill Ave,, Shelton,
CT 06484 or telephone 2039294659,
Bridgeport Police Dept. file no. 6856.

LOOP-LENGTH_TUNING

i RANGE_LISING
IN VARIOUS METHODS
OF ADDING
CAPACITANGE

CENTER-CROSS WIRES
NOT RECOM-
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Fig. 5 — The chart shown above, providing
dimensional guidelines for a single C-T laop,
is based on the equation LF = £, where L is
the outside dimension in feet, F is the fre-
quency in MHz and € is a constant chosen
for the size of the C-T loop to be constructed.
Use the iargest size passible for the best elec-
trical results. This is particularly true when
itsing C-T loop elements to form a parasitic
beam.

To use the chart, pick the largest C lup to
¢ = 1,008} feasible for vour application. Use
bottom half of the chart to see if the G-T
loop will operate at the dimensional size
selucted, Then refer to the top half of the
chart for the recommended capacitance
method,

better when both antennas were at 3
height of 45 feet. The Zepp was better
on very short skip but the C-T quad
consistently was favored on longer skip.
When elevaled to 63 feet, the C-T quad
gave outstanding results. At this height,
two S-units improvement over a vertical
antenna at distant points was noted
many times.

The C-T guad may be built for any
band. [t should be most useful in
meeting requirements for an inexpensive
easily tuned wire-beam antenna where
the fullsize quad is unsuitable for me-

chanical or economic reasons. GEE—]
Footnotes
"Pinner, "The Short Quad,” (ST, Feh.,

1964,

! Courtier-Dulion, “Some Notes on & 7-MHz
Lingar-Lowded Quad,” Q8T, Feb., 1972,

3 R, L. Drake R4AC, serial no. 19003,
Drake T4XB, serial no. 184038, Drake
TR72Z. serial no. 640050, Motorola
Metrum il serial no. ROC 47V: Drake
TR22C; and IBL L100 speakers, serial
no. 188892 and 188893, Harvey Het-
land, WASKZI/N6MM, Box 73, Alta-
dena, CA 91001. Telephone no. (day}
213-578-7231, (night) 213.794-4419,
Los Angeles County Sheriff file no. 577
(00238 0773 503,
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The Inverted-L Antenna

You can’t put up a low-band half-wave dipole for local work
because you're cramped for space? Unable to lay out a good

radial system for a vertical antenna to work DX?

This

antenna may be just what you're looking for — it has the
performance advantages of both, without the disadvantages.

By Richard A. Lodwig,* W2KK, ex-W2IHJ, ex-W3GNK, ex-K20DT

Amateur radio operation in the low
hf bands has historically been a chal-
lenge, especially for those persons with-
out large amounts of antenna real estate
available. In order to operate an the
160-, 80/75-, and 40-meter bands in
locations where either or both minimum
space and few vertical supports are
available, antenna compromises are
usually required. Such compromises
generally have a sipnificant effect on the
bandwidth, efficiency and direciion of
radiation of the signals. Many antenna
types have been proposed and con-
structed which try to “optimize” the
variables involved.

This paper introduces 2 new type of
antenna which was developed and
tested, including comparison tests
against several other popular antenna
types. The antenna has exhibited ex-
cellent performance characleristics
duting these tests and offers some in-
teresting installation advantages, such as
no requirements for ground radials and
short physical span between supports.
in addition, it has been intentionally
designed to provide simultaneous low-
angle rtadiation (vertical polarization)
for DX work and high-angle radiation
(horizontal polarization) for short-
distance and local work via sky-wave
signals. This article discusses some of
the performance factors of this in-
verted-1. antenna, as well as explains
how and why it and some of the other
popular 160-, 80-, and 40-meter an-

*22 London Lane, Endicott, NY 13760
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tennas operate in a practical environ-
ment.

On the 40-meter band, the daytime
D-layer absorption is even lower than on
160 or 80 meters, thus enabling com-
munication up to about 1,000 miles
during the day. Llp to about 200 miles,
the propagation i3 via high-angle ver-
tically or horizontally polarized sky
wave: from 200 to about 1,000 miles,
moderate to {ow-angle vertically or hori-
zontally polarized sky-wave signals pro-
vide the communications path. During
the everings, communication on 40

meters is possible from about 500 miles_

to as far as the iimits of darkness
permit; the signals are propagated as
low-angle horizantally or  vertically
polarized sky waves. Communication
over distances closer than 500 to 1,000
miles is usually impossible on 40 meters
during the evening, because the high-
angle signals for this distance (within
the “skip distance™) penetrate the nor-
mally reflective F-layer,

At this point, let us examine »
principle which relates the propagation
mode to the relative performance of
several antenna types: The effectiveness
of any efficient antenna system is de-
pendent upon how well the particular
svstern (including the surrounding en-
vironment) couples energy into an ef-
ficient mode of propagation between
communicating stations.

Note that this principle implies
several necessary conditions for maxi-
mizing the communicating efficiency:
The antenna itself must be efficient

(low losses, little energy dissipated b
coupling to nearby objects). One ¢
more efficient propagation modes mus
exist between the communicating st:
tions since no antenna is capable o
enabling communication when there i
no suitable propagation mode. The an
tenna rnust couple cnergy efficientd
into ai least one of the propagatin
maodes.

Taking all of these consideration
into account, some general conclusion
voneerning the desirable properties o
antennas for the 160- 80/75-, an

_40-meter hands can be drawn.

1) Close-in daytime communicatios
would be optimized by an antenn
which provides some degree of high
angle radiation (about 6(-degrees eleva
tion angle on {60 and 80 meters, und 3
degrees on 40 meters). Fither horizonta
of vertical polarization is suitable 1
these angles.

2) Close-in  nighttime communi
cation {where skip permits) would b
optimized by an antenna which provide
some degree of high-angle radiation (4
to 73 degrees) on 160 or 80 meters
with either horizontal or vertical polari
zation suitable,

3) Distant nighttime vommunica
tion on any of the three bands require
low-angle radiation (400 degrees or less
in either polarization, Generall
speaking, the lower the elevation angh
that an antenna system provides (close
to the horizon}, the better will be th
communication at extreme distances.

It is obvious that some of the mo!



popular antenna systems used by ama-
teurs provide efficient coupling to either
high-angle or low-ange propagation
modes, but not both simultaneously.
This results in a compromise, whereby
good results may be obtained for close-
in daytime and nighttime communi-
cations, bui not for distance or vice-
versd. But there are certain antenna
lypes which can be desipgned to provide
efficient operation und coupling to both
the closedn and distant propagation
modes.

Simultaneous High-
and Low-Angle Radiation

The configuration for the inverted-L
antenna was arrived at through a process
which asked the guestion, “ls there an
antenna type possible which will pro-
vide high-angle coverage (for local and
moderate Jistance communication ) qrd
low-angle coverage (preferably down to
the horizen for DX communication)
simultanevusly it a4 compact config-
uration which is reasonably independent
of ground loss {therehy obviating the
nmeed for an elaborate ground radial
system )7 After much thought, a con-
figuration was found which theoreti-
cally et  these requiremnents. An
$0/75-meter and a <O-meter version ol
the antenna were built and the 4(0-meter
model was tested directly against other
antennas in a set of “blind” exper-
ments. The results of the experiments
contirmed that the radiation properties
of the zntenna were noficeably hetter
than the four basic antenna types used
it the “average™ type of amateur opera-
tion involving bouth logal and DX com-
munication on 160, BH75, and 40
meters, namely a horizonial dipole, a
yuarfer-wave vertical, a half-wave verti-
cal, and an inverted V.

Fig. | illusirates the basic inverted-L
configuration. The antenna consists of a
juarter-wavelength vertical element and
a quarferavavelength horizontal element
which are joined at the central coaxial
leed point. The feed line can be run off
at an angie away from the plane of the
antenna (as in Fig. 1), in the plane of
the antenna, ur in a direction perpendic-
ular to hoth legs. The height of the feed
point should be at least u quarter-
wavelength above ground (but can be
higher if feasible) in order that the
vertical radiating wire does not reach
the ground. (A later section will discuss
variations ol the basic antenna to allow
for installation of the antenna at heights
lower than 2 yuarter wavelength above
ground.) in the basic configuration, the
antenna can be considered to be either 1
horizontal dipole with one of the arms
bent Jownward by 907 until it is ver
tical, or a halt-wave vertical dipole with
its top arm bent 90% until it is hori-
zontal, or a 90° inverted-V antenna
which is rotated in its plane by 45°.

Note several desirable factors which
such a configuration results in, The
vertical arm of the inverted L is a
guarter-wave element above ground, but
with the high-current end of the dipole
located at the top of the vertical struc-
ture {not the bottom, as with a quarter-
wave monopole}. This results in relative
independence from ground-loss coupling
{since only the high-voltage, non-
radiating end of the antenna is near the
ground) und good fow-angle vertically
polarized radiation (since the active
high-current radiating portion of the
antennz is at a substantial height above
ground).

The horizontally polarized section of
the antenna, heing located at least u
quarter wavelength above the ground,
provides good high-angle radiation in a
manner similar o that of a fullsized
horizontal dipole.

Naturally, the amount of signal ra-
diated by the inverted-L antenna in
[ow-angle vertical polarization is nut as
strong as thai of a fufl half-wave vertical
antenna, since we are only providing
one of the fwo arms of the anlenna.
Strnilarly, the amount of high-angle sig-
nal radiated by the inverted 1. is not as
strong as that provided by a full half-
wave horizontal dipole antenna (again,
because we are only providing one arm
of the two which the dipole normally
has). However, the inverted-L antenna
provides i substantial amount of boih
types of radiation, and thus provides
hetter “compromise” performance for
the standard types of amateur commun-
ication which involves u mixture of
high- and low-angle radiation require-
reents.

The approximate radiation patterns
of the inverted-1. untenna in the B-W
and N-S direction are shown in Fig, 1,
Note the relatively uniform amount of
total radiated power in both the N-S
and BE-W direction, independent of the

¢levation angle. These are theoretical
patterns, calculated for perfectly con-
ducting ground, but calculations for an
imperfect ground show that the palterns
are relatively independent of the elec
trical properties of the earth. In direc-
tions ather than the E-W or N-S di-
tection, there i always both a sub-
stantial amount of low-angle vertical
polarization and high-angle vertical or
horizontal polarization. 1t can be seen
by examination of these radiation pat-
terns that the anienna should provide
effective local and DX coverape for any
af the three low frequency bands.

With a 50-8 cuaxial feed line the
VSWR bhandwidth of the inverted L is
somewhat broader than that of an in-
verted V and slightly less than that of a
dipole, primarily because of the stronger
coupling between the udjacent arms of
the antenna. About 180 kHz of the
160-meter hund or 375 kHz of the
80/75-meter hand can be covered with a
VEWR of less than 2:1, and the tfull
40-meter band can be covered with s
VSWR of less than 1.8:1. (Later, it will
bhe shown how a short “tail” can be
added to the vertical element to permit
sasy adjustment wof the exact center
frequency to any desired spot for 160-
or 80/75-meter versions of the antenna.

Theoretical and Experimental
Comparison of Types

An experimental program was under-
taken 1o trv to verify the predicted
radiation performance of the inverted L.
Forty meters was chosen fo be the
frequency hand for the test, since there
are usetul and stable local and distant
tforeign broadcast signals which could be
used for signal strength comparisons.
Use of a-m stations facilitated the signal
sirength measurements by enabling mea-
surement of the received carrier level.

A horizontal half-wave dipole was
erected us a reference antenna. Tested

T # INSULATORS

Fig. 1 — The inverted-L antenna. As an aid to discussing radiation patierns, the antenna is
shown with the horizontal portion running north and south. The vertical and the horizontsl
sections are each a quarter wave in length for the frequency band of aperatton,
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against this reference aptenna were a
quarter-wave vertical, a half-wave verti-
cal. an inverted-V, and the inverted-L
anienna. The method for measurement
of the antenna performance was to
select a local or distant a-m carrier for
reception by 2 calibrated receiver, with
the two antennas under test being fed to
an spdt rf switch. The peak carrier level
wag recorded during a period of about
30 seconds for each of the two alternate
antennas and was tabulated. The test
was performed in a “blind” fashion,
with a noninvolved party performing
the connection of the two antenna
connectors. to the spdt switch prior to
recording of data. Only after com-
pletion of the test were the antennas
identified. Several hours of measure-
ments were performed at different times
during the day and night for local and
distant signals. All of the vesults {for
signals in various directions) were aver-
aged in order to obtain the “‘average”
effectiveness of each candidate antenna
compared to the dipole standard. The
results of the evaluations are summa-
rized in Table 1,

Of particular significance is the per-
formance of the inverted L with respect
to all other antenna types (exceeded in
performance by only the half-wave hori-
rontal dipole for local contacts and the
half-wave vertical dipole for DX signals).
Nate the effect of the radials on the
performance of the quarter-wave motig-
pole, The radials were physically re-
moved for the “no radial” test, and only
a minor VSWR eifect was noted when
vomparing data before vs. after radial
removal.

It should be noted that during the
measurement series the general trends of
the received signal measuremnents
usually substantiated the average trends
presented in Table 1. Of course, partic-

Table 1

Received Signal Leve! from 40-Mater
Test Series

LOCAL DISTANT
< 1,000 {2,000
ANTENNA MILES) MILES]
Horizontal Reference Reference
half-wzve
dipole A/4
above
ground
Cuarter-wave —~% B +2 dB
monopole,
12 x4
rachials
N6 radials -10dB —4 B
Malt-wave -15dB +2 dB
vertical
dipole
Inverted Vv, -3 0B +3 dB
0.2-A
vertex
ht.
fnverted L -2 dB +6 dB

Wq—-Fh— E

HORIZONTAL
POLARIZATION
-

VERTICAL
POLARIZATION
| PP,
. -

/','f-"‘-.\

VERTIGAL
FOLARIZA I:ION

\ - T
- o
I -

=

Fig. 2 — Caleulated radiation patterns of the
inverted-L antenna having the orientation
shown in Fig. 1. These patterns show per-
formance for a perfectly conducting earth,
but calculations for imperfect ground indicate
that the patterns are relatively independent of
the e¢lectrical properties of the earth.

ular measurements taken at a particular
time with a particular signal may mo-
mentarily show signal strengths which
are ditferent than that indicated in the
table.

The relative effectiveness of the in-
verted-L. antenna compared with the
others evaluated for the average amateur
operation is clear from the table. Hor
local operation, the inverted L was not
as effective as the horizontal dipole (2
4B worse), but it is slightly better than
the inverted V (about | dB better) and
significantly better than the quarter-
wave monopole and half-wave vertical
dipole, When used in providing long-
distance communications, the inveried
L is not as effective as the half-wave
vertical dipole (3 dB worse), but is
significantly better than the inverted V
{by 3 dB), horizontal half-wave dipole
{by 6 dB). aud guarter-wave monopoie
(by 4 dB, even when the monopole had
a radial system),

Variations on Basic
Inverted L

For the basic inverted L. the approxi-
mate length of each leg (in feet) can be
calculated by dividing the desired re-
sonant frequency (in MHz) into 230, 1f
it is destred to provide for a degree of
adjustment of the resonant frequency
{especially in the 160- and 80/75-meter
versions of the antenna}, an additional
length of wire may be added 3t the
accessthle bottom of the vertical sec-
tion. This additional wire can be either
vertical ur horizootal since hardly any
radiation occurs at this point in the
antenna. The tuning wire should not be
a portion of the main antenna structure.

and 4{)-meter bands.

50 that its attachment can be accom
plished rapidly. An alligator clip o
other similar means of attachment i
quite acceptable, since very little r
current flows across the «onnection
These funing wires can he precon
structed, such that with no wire addec
the untenna is resonant near the high
frequency end of & particular band
Adding a particular wire will lower the
resonant frequency to a preset new
frequency lower in the band.

tf the geometry of a particular instal
Tation does not permit equal lengths fo
the vertical and herizontal portions o
the antenpna, the legs may he made o
unequal lengths {(within reason) as lon
as the overall antenna length is 4ol
divided by the desired resontant fre
quency. As an alternative, the leg
lengths may be kept equal and the feec
point located at a point other than the
point at which the autenna bends
90°. For most effective operation of th
antenna, the feed point should b
located at the junction of the horizonta
and vertical sections of the untenna.

Blectrically loaded (shortened) un
tennas, which are commercially avail
able from a number of sources, o
continuously loaded types (such a
Slinky Dipoles) can be employed wher:
space does not permit installation of :
full-sized antenna. Even trap dipole an
{ennas can be used to provide multiban
coverage in a single inverted-L antenn:
structure. Tuning of the untenna at the
bottom of the vertical section (similar
to the fullsized version) is practical for
these alternative confipurations.

The inverted-L. antenna has been ir
use at the author’s station since the
spring of 1974, Performance of the
antenna has been guite satistactory, tc
the point where wother antennas (in
ciunding horizontal and vertical dipoles
have been removed and are no longe
used, The particudar advantage of the
antenna {excellent local and DX caver
ags in a single anfenna) is easily ob.
served when operating with this an
tenna, The convenience of a single
antenna usable for hoth local and X
work is noteworthy.

It should be mentioned that [ am
not aware of any previous disclosure of
this particular anfenna structure, but |
am certain that it must be in uge by
others who have insiallations which
dictuted the particular horizontal-verti-
cal configuration of the invertical L. li
i not my intention o claim “dis-
covery” of this antenna, nor to advocate
its use in preference to other antenna
types. The purpose of the article has
been to enuble the reader to gain a littie
more understanding of how various an-
tenna types operate, especially the con-
cept ol effective antenna coupling to
propagating modes in the [6Q-, 30/75.
ik



A Two-Meter J Antenna

We haven't heard much about this antenna lately. But take

a careful look.

a lot to offer in the way of performance.

By W.B. Freely,* KBHMS

ln the early 1950s, Oliver Wright,
W6GD), described the design and con-
struction of several types of vhf an-
tennas, including the I anienna.' Adap-
tations of the basic design and construe-
tton techniques used in Wright's antenna
have since been made by the author,
using traditional amateur ingenuity and
with varying degrees of success. This
article presents some historical back-
ground, design information and sugges-
tions derived from personal experience,
While the J antenna is not a cure-all to
problems associated with 2-meter an-
tennas, it does offer some significant
advantages over other designs. The an-
tenua wields upproximately 2-dB gain
over a yuarter-wavelength whip, bui the
angle of radiation is higher. lis physical
length may be undesirable. A J antenna
exhibits low ¢} and may be used across
the entire 2-meter band with little dete-
riotation of pedformance,

Mechanical Considerations

In mobile service an antenna must be
rigid enough to minimize detuning
caused by bending while in motion, vet
it shouid be flexible enough to resist
hitting low-hanging branches without
breaking. it must withstand exposure to
rain, dirt and air pollution. The design
described by Wright was easy to con-
struct and tune, but performance deteri-
orated quickly. My antenna design
evolved from a number of changes made
aver the years in an attempt to improve
the electrical performance and mechani-
cal durability. An overall view of the
final design is shown in Fig. 1. A
59.524nch (2243 cm) long whip (A) is

1807 Port Wheeler Flace, Newport Beach,
CA 92660

‘Wright (silent key), VHF Antenna Notes —
With the Accent an Two Meters, private
distribution.

cut from the bottom of a 108-uch
(42.52 cm) stainless-steel mobile whip.
The shorter whip (B) is cut from the
same material. A shorting block (C) is
made from a4 3/8 X 3/8 X 2-1{2-nch
(0.15 X 0.15 X {.m) piece of hrass,
drilled as shown in Fig. 2A. The two
outer holes in the block are reamed out
to provide a tight fit to the stainless-
steel whips. The brass block is heated by
means of a torch, and the whips are
pressed into the block, The dimensions
according to operating frequency are
given in Table 1. Once in position, the
whips are silver-soldered to the block,
assuring mechanical rdgidity. A top
spacer (D) in Fig. 1}is mude from Teflon
block, as shown in Fig. 2B,

Balun and Feed System

Further improvements were made in
the balun and feed design. I had ex-
perienced difficulty with baluns con-
structed from flexible coaxial cable,
such as RG-59/U. Smaller designs, using
ferrite-bead transformers and TV type
baluns (used to match 72-chm cable to
the 300-ohm input of a TV receiver),
exhibited excessive loss although some
did provide a close impedance match. A
balun made from semirigid coaxial cable
{(the outer shield is solid copper tubing)
was found to be mechanically suitable.
This cable {Amphenol no. 421-668) has
an outside diameter of 0.141 inch (0.06
cmy and a solid Teflon dielectric, Its
velocity tactor is 0.695, Balun length
was calculated to be 28.5 inches (11.22

Current information shows that it still has

em), and a section of cable this long was
prepared, leaving /16 inch of dielectric

£

-G BARS
7 E’/-’
& —* |
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FEED LINE
STUB
. = 4
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=

Fig. 1 — An overall view of the J antenna,
showing the component parts. Dimensions
are given in the text,

Table 1

Whip dimensions vs. operating frequency for the J antenna.

FREQUENCY LONG WHIP ABOVE SHORT SHORT WHIP ABOVE SHORT
144 MHz 59.95 in. 18.63 in.

146 MHz 58.16 in. 18.34 in.

148 MHz 68.34 in. 18.12in.

7 April 1877 35




i—-——z.am’——-— ﬂ 35—
L . . A |
T L N corun N I T
]t!: T EITRE I -~
RSt LI ] N k1
O] ©00 )

ind .82{"——4

——— ATy

e -1 M

pon B

(A)
2 ars? - —~575'"{~—

o
'r}:ﬂ

Pt 2,000~

£B)

Fig, 2 — At A, dimensions of the brass short-
ing block. Hole diameters are (a) 0.144 inch
{0.06 e¢m), (b) ream for tight fit ta the (ong
whip, {c} ream for tight fit to the short whip
{see text). At B, dimensions far the Tefion
spacing block, To prevent the spacer from
slipping, the boles siiould be anly large enough
to provide a snug tit to the two whips.

and 1/4 inch of the center conductor
protruding at gach end. This balun was
found to resonate at (45 MHz, close
enough in frequency io eliminate the
need for trimming. The cable is easy to
work with and seems very resistant to
roisture,

The ¢ bars shown in Fig. 3 perform
two functions. They provide a con-
venient method of tapping onto the
vertical elements, while their spacing is
such that they act like a transmission
line of 200-0hms characteristic imped-
ance, allowing the balun fo be instailed
beneath the antenna proper. Construc-
tion is from 0.125-inch (0.05 ¢i) diam-
eter brazing rod which s formed
imitially as shown in Fig. 3A. Spacing
between the bars should be 0.358 inch
{0.14 em). To evaluate the effects of
ditferent lengths and spacings of the ¢
bars, adjustable bars were used to deter-
mine the dimensions: The units shown
were constructed from this data, Silver
solder and rosin-flux solder were ased in
the assemnbly of the shorting Block and
(2 bars. In Fig. 3B the points marked A
were secured with silver solder, and
rosin-core  (soft) solder was used at
points marked B.

A Teflon cover may be placed over
the brass blnck to protect the connee-
tions from rain and dirt, if desired. A
BNC female connector (UG-89/1) is
attached to the input end of the {eed-
line stub. The connector body must he
slightly enfarged to accept the (1141-
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Fig, 3 — At A, bending dimensions for the O
hars, and at B, the details of the mounting of
the @ bars and 4:1 balun, Points marked A
are secured with silver solder, and rosin-core
solder is used at points marked B.

inch (0.06-cm) OD of the rigid coaxial
cable.

Excellent Service Results

Several antennas built in the manner
described here have given excellent ser-
vice while withstanding the rigors of
mobile operation. The author hopes
that readers will construct J antennas
hased on this information, and perhaps
some will continue to experiment and
develop even better versions. 5T

Strays =

[ would like to get in touch with . . .

1 amateurs from Vermont and Rhode
Island for 160-meter sked for WAS. Bes
time is 2 AM. PST. Have been tryin;
for 160-meter sked WAS for 45 vears -
I hear plenty of Wis but no Vermont o
Rhode Island! Ed Marriner, WGBLZ
528 Colima St., LaJolla, CA 92037,

Club prasidencies are not hereditary, but
we just can’t convince some folks! Shown
here at the installing party of the Virginia
Amatewr Radio Association {VARA} last
Pecember are WB4UUY (right}, 1976

Y ARA president, with Ed Redington,
WAZM {left), recently elected president ot
the Springfield-Annandale Amateur Radio
Club, and his son, WB4JHN, who was in-
stalled as 1977 VARA president. Ed proud-
ly wrote, "My vest buttons popped oif!"
(W4GF photo)
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Caral Cothern, who works in the “tag divi-
sion” of the Mississippi Motor Vehicle Comp-
trolier's otfice, has been instrumental in tak-
ing applications and shipping out call-sign
auta tags far Mississippi amateurs requesting
thern. She says that there has been an enor-
mous inerease in applications within the past
vear, This is largely due to a recent drive by
members of the Mississippi sideband net who
thought it would be in the best interest of
amateur radio to have their amateur plates
displayed on their vehicle, While inflation
spirals, this is probably the best bargain any
Mississippi amateur ever got, The special tag
fee for Mississippi amateurs is only $1.00,



Efficient Short Radiators

You hear a lot of talk about helically wound elements
(sometimes they're called continuously loaded elements) for
If you're cramped for space to put
up a beam antenna, you'll want to investigate these ideas as

short beam antennas.

one way to shrink ‘er down to usable size.

By Ronald J. Gorski,* WSKYZ

Shortened asttennas have been popu-
far with amateurs for either esthetic,
space limitation ar economic reasons.
Aud most are inefficient radiators with
varrow bandwidth. Let's define some
limitations and problems of conven-
tional short antenna designs, Then, I'll
describe a design for a half-size two-
element Yag, the performance of which
i competitive with 11s fullsize equiva-
lent.

it has been proved that no appreci-
able ditference exists between the direc-
tive patterns of “short” and full halt-
wave horizontal dipoles. Since the gamn
of a half-wave dipole over an isofropic
radiator is determined by the dipole
directive pattern and since the length of
the dJipole (up to N2) has negighble
effect on its directive patiern, the length
of the dipole (up to M2) has a neghgible
effect on its pain. An assumption s
made that the efficiencies of both the
short and hali-wave dipoles are equal.
The efficiency of an -mtenna can be
expressed as follows,
e R, Eq. !
[ — i

Kot Rypge

where K, = radialion sesistance

Hioss = toss registance of conductors,
cails, ete.

The radiation resistance (R,) of a
horizontal dipole is determined by its
length and height above ground. Tn free
space, the K, of a halt-wave dipole is 73
£2. As the length of the dipole is
reduced, the R, decreases as the square
of the length. Thus, for a half-size
Jipole {as vompared with A/2), the R,
decreases tu 4 value one-fourth that of
the A/2 dipale or approximately 13 {2,

The efficiency of a half-wave dipoie
is verv high, being on the order of 43
pereent, The K, s large and Ry ge small

#3515 b, Otien St Milwaukee, Wi 53207

by comparison. If we reduce the overall
length by a factor of two. the R,
lecreases hy i facior of four. [oput
impedance at the center of the dipole 15
comprised of 4 {ow resislance and large
capacitive reactance, so inductive load-
myg is required in arder fo resonate the
dipole. The inductive reactance needed
ta center-doad the antenna will be
approximately 1,000 £ {depending on
conduetar size used for the antenna).
Assuming a4 coil @ of 200 and com-
puting efficiency using Eq. 1.
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This means that 2% percent of the
transmitting power applied to the anten-
na is dissipated in the loading cod. |
have neglected any additional losses in
the matching neiwork which would
result if the above antenna were driven
by a 30-ohm source.

Let's suppose we decide to build a
two-element  Yagi using  shortened
center-icaded elements, The driven ele-
ment by itself has an K. of 13 (L
Adding a close-spaced parasitic slement
reduces the radiation resistance by
approximately s factor of three. Thus,
the driven element has an impedance
composed of upproximately 4.5 €2 resis-
tive and 1.000 £2 reactive. Lozding both

The 100-MHz “"model” used by the author
for testing shortened elements (v a Yagl
artenna desgn,

the driven and parasitic ¢lements with
the same inductors that were used for
the dipole and computing efficiency:
Fif igry C 47%

This efficiency equates to slightly
more than a 3-dB power loss i the
drivenr efemeni” 1 have neglected the
sizable loss in the maiching network
sinee it must transfarm the S0-0 source
fo the 9.5.0) impedance of the antenna
at yesonance, In addition, the loading
coil of the parasitic element will con-
tribute approximately | dB of loss.
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Taking into accouni the losses on
loading coils of hoth the driven and
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Fig. T — Curves depicting gain and FBR
{front-ta-back ratio) vs. frequency when
the Yagi antenna is tuned for operation at
100 MHz.

parasitic elements and the loss un the
driven element to feeddine matching
network, we can easily account for a
3-dB power loss. Such a power loss
would nullify the gain of a praperty
tuned Yagi, making it litte better than a
full-size dipole.

It should be obvious from the pre-
vious examples- thal the poor per-
formance of short dipoles, and particu-
larly Yagis, is a direct result of losses in
loading inductors. If we can reduce
these losses while raising the radiation
resistance, the increase in efficiency will
(might?) make the short dipole or Yag
competitive with its full-size counter-
part.

Test Antenna

The helically wound whip antenna
has always uppealed to me hecause the
R, tends to be higher than that of the
base-loaded whip. This is because it is
continuously loaded. Tn fact, using end-
loading (large capacitance hats), the
current distribution will be much more
constant, vielding an R, of up to four
times that of a base-lorded whip, |
decided to use the helical design for a
short test dipole and investigate the
properties of this antenna vs, that of a
full-size dipole.

Conventional design for a helically
wound anfenna uwses a form {wood,
bamboa, fiberglass) wound with ap-
proximately A/2 of no. 14 wire per A/4
element. I felt that the resistive R, 4y of
this large amount of wire would he s
great as that of the loading coils in the
center-loaded dipole, making the helical
design ineffective. As it is desirable to
reduce conductor resistance, the surface
area of the conducior must be sub-
stantially increased. Tubing is not me-
chanically suitable, and hecause skin
depth is only om the order of 0.001
inch,’ the use of tuhing is not required.
Some 1/2-nch wide copper tape® was
on hand and 2 study of its skin resis-

tance tevealed a fuss per unit length of

12 percent less than that of the no. 14
wire,
‘ Fnatnotes appear on page 39,

38 O

A helically wound dipole was con-
structed (using the 1/2-inch wide tape)
for use at 100 MHz. This frequency was
chosen so that fieldstrength measure-
ments could be performed using a local
fm broadcast station as the signai
source. A 2H-inch length of 3/4-inch
(PVC tubing (plastic water pipe) was
wound with 38 equally spaced turns of
the 1/2-inch wide tape. Using a grid-dip
mefer, resonance was measured at 104

" MHz. Next, two 35-1/2-inch diameter

six-spoke cupacitance hats were at-
tached to the ends. Resunance was again
measured and found to be 84 MHz, A
Ctmatch® was constructed to transform
the low impedance of the short dipole
to 50 £2. The C-match requires that the
element be made to fook inductive by
lowering its resonant frequency. A vari-
able capacitor is then shunted across the
feed point and adjusied for resonance.
This L/C ratio determines the imped-
ance transformation. A 100-pF van-
able wapacitor was shunted across the
feed point of the test dipole and a 30-Q
coaxial cable was attached. Since the
dipole 5 a balanced antenna, feed-line
decoupling was necessary, | used a
quarter-wave sleeve (bazoola).

Antenna Tuning

R-f power was applied to the test
antenna through an SWR meter {(mea-
surements were taken in a screen room),
Turns were removed, one at a time, and
the shunt capacitor adjusied until a 1:1
match oceurred, The capacitanee hats
were always installed ai the tips of the
element. When adjusted for a 1:1
maich, the dipole consisted of 32 turns
of copper tape, center fed, with 40 pF
shunting the feed point and an overall
slement length of X1 inches which is 37
percent of the length of a fullsize
dipole. Tuning was very simple and took
but 15 minules to complete,

Measurements

The feed-point impedance was mea-
sured (with C“match disconnected) to
be 20 £2. The skin depth resistance was
computed io be 024 €. Computing
efficiency;

20

e = QR
0+024 s

Lf =

which is essentially the same as a tull-
size dipole. Bandwidth between 2:1
SWR points was measured to be greater
than 6 percent of the operating frecuen-
cy. Large capacity hats (for 100 MHz)
and wide tape play an equally important
role in reducing the (2 of the antenna
sufficiently to obtain a wide bandwidth,
Next, a lowdevel signal generator and
dipole were set up S-wavelengths away
from the test antenna. Using an Empire
NE-105 noise and field-strength meter, 4
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Fig. 2 — V3WR vs. frequency when the
Yagi antenna is tuned for operation at 100
MHz.

comparison was made on field strengtl
between.the test antenna and a fuli-siz
dipole. Results indicated wo apparen
measurable difference between the shor
helically wound dipole and a full-sizs
dipole. Field-strength rneasurement
were then taken on the signal from .
lacal fm broadeast station. Again, ther
was no apparent difference. Not bad fo
an antenna that is less than half size
The next question o be answered wa
whether pain could be secured by the
addition of a parasitic element,

A boom and a parasitic element wer
added 1o the shortened test dipole
Although s  director might provide
better gain and frontto-hack rati
{FBR), the decrease in radiation resis
tance, to a very low vaiue {dipole hy
ttself equals 20 §2) because of the close
spacing, was thought 1o decrease effi
ciency and bandwidth, A purasitic iz
flector was constructed, similar to tha
of the driven element. The element wa:
split in the center and a 100-pF capaci
tor installed for tuning purposes. Fle
ment spacing was adjusted to (.15 A
With the capacitor fully meshed, the
sixspoke capacitance hats were physi
cally positioned on the efement (both
equidistant from element center) sa thai
the reflector resonated at 93 Milz
Nominal reflector huning ealls for reflec:
tor resunance approximately f-percent

»lower in frequency than the driven

eiement, or 95 MHz, With the above
configuration, | was able to adjust re.
flector resonance, using the variable
capacitor, anywhere in the range of ©3
to 96.5 MHz or 3.5 to 7 percent lower
in frequency than the driven element,
Using the same field-strength mea-
surement set up as with the dipole, the
reflector was aimed at the source signal
and adjusted (using the variable capa-
citor st element center) tor minimum
pickup. The driven element was then
readjusted for a2 1:1 SWR and the
process tepeated uniil minimum rear
pickup und a 1:1 SWR occurred simul-
taneously, Gain and FBR measurements
were made at the design frequency and
at points two percent of the design
frequency on either side. The results are



described in Fig. 1, The handwidth
measurements are given in Fig. 2.

As can be seen from the curves in
Fig. 1, a gain of 4 dBd, and a 15-dB
FBR can be secured quite easily with a
physically short Yapi. As with other
Yagis, the gain is relatively constant
over a wide frequency range. However,
the FBR drops quite fast especially
when trying to use the antenna below
its design frequency. From curves given
in Fig. 2, the bandwidth between the
2:1 VSWR points is shown to be shout
3.7 percent. Translated to 20 meters
this bandwidth would be 500 kiiz,
equal 1o or greater than the average
3band trap Yag. If indeed the design
were scaled to 14 MHz, the antenna
would have element lengihs of slightly
over 12 feet and a boom length of [0
feet, 6 inches.

Adapting Design to Ham Bands

since it has heen shown that a
physically short Yag can provide signifi-
cant gain and FBR, a few design point-
ers are in order. First, tnake the ele-

ment length no shorter than physically
necessary for your particular situation.
Bandwidth and efficiency will improve
with greater lengths. Second, the use
of large capacitance hats is recom-
mended, 45 this reduces the helical
conductor length and thus Ry, . Third.
use Jarge forms of good dielectric quali-
tv {fiberglass). The lurger the form
diameter, the greater the length reduc-
tion for a given number of turns. Also,
with large diameter forms (1.5 inch),
the width of the conductor can be
increased, thus reducing Ry, Fourth,
regardless  of the matching network
used, construction of capacitance hats,
etc., solder all joints and seal with
silicone rubber. Do nor rely on pressure
joints. Fifth, to secure a reasonable FBR
with any Yagl using a split driven
clement and fed with coaxial cable,
some form of balun transformer is
required to keep cumrents from flowing
on the outside of the coax braid. Sixth,
the use of a grid-dip meter is the unly
practical method to secure resonance
with a fixed physical length. Construc-

tion will require some cut and try.
Proximity ito surrounding objects will
effect resonance, and should be avoided
when tuning the array.

No doubt I have left out items which
may prove to be a problem for the
reader. This article was intended to be
morte thought provoking than construe-
tional although there should be enough
information here to build vour own
antenna with a reasonable amount of
experimental effort, My curreni plans
call for construction of a 2-element
t0-meter Yag (tor reception of OSCAR
signals) with 6&-foot elements and u
5-foot boom. | wish to thank Mike
Poviich, WBYHGS and Russ Mills for
their assistance with measurements.

Foutnotes

' Kuecken, Antennas and Transmisston Lines,
Howard W, Bams and {Company, Indi-

. anapolis, IN, Ist Edition (196%9), p. 274,

“Copper tape available from Minnesota
tMining aud Mfg, Check Yellow Pages for

. the addreas of a local distributor.

TOre, Bearm Antenna Handboaok, Kadio Publi-
?Etmns inc., Wilton, CT, Third Edition, p.
2,

Feedback

o In “Solid-State BC-221 Frequency
Meter” (ST, February, 1977), page 36,
first column, the value of 4.7 ohms is
incorrect. 1t should be 4704 ohms. We
are zlso advised that if there is ditficuity
in getting the crysial oscillator to oscil-
late, try a 3- to 10-pF capacitor between
the gate and drain of Q3 (pins 5 and o,
Fig.2).

1 With telerence to the “Hints and
Kinks” iterwr concerning an  antenna
adapter for the Wilson T-1402 Handie-
Talkie (QST. November, 1976), AVA
Electronics & Machine Curp., of Lans-
Jdowne, PA. advises that they no longer
roanufacture the model 101324 adapt-
er, Thanks to VE2IN for the notice.

7 Technical Carrespondence contribu-
tor (ST, FCebmary, 1977) lohn
Robotham's tull call s VE4XI, not
VE4X,

et Jury Belevich, UALIG, advises that in
his article, “On Signai Strength Evalu-
ation” (ST, ()rtober 19761, the stan-
dard for R. 1. Drake Co. given under
point 3, page 5008 50 uV through a
5-dB pad tor 8§97

1 The exhibit photograph from the Big
Rapids Area (MI} Amateur Radio Club
(OST, February, 1977, page |7) should
be credited to WROWN instead of
WRBETVD.

¢ WAPUZO reports a feedbagk for
“Understanding Limear 1Cs, Part 27
{QST, February, 1977). A typographical
error specifies no. 38 enamel wire, Tt
shouid be no. 28 wire,

1 f you irled to associate the pe-board
pattern in March 1977 Q8T “Feedback”
with the blurb above it, they actually
refer tu two separate articles. The pat-
tern belongs to “*A Time-Delayed Tone
Encoder™ (ST, February, 1977).
Diodes CR1 and CR2 are reversed tfrom
the wuy they should be installed in Fig,
1. Also, there is an errar in the pe-board
lavout as it appears in Fig. 2. Hereis a
corrected layout of the board, full-scale
pattern, viewed from the toil side,

Strays

it Fred B. Cassens (left), presently re-
siding in  Phoenix, AZ, has been an avid
ST reader since 1920, when this pic-
ture was taken. He has collected most
issues and is the proud owner of
ARRL’s 1928 Radio Amateur Hand-
hook, 3rd edition,

During his early years, Fred operated
9DB out of Lane Technical High School
and 97N out of the Edgewater Beach
Hotel in Chicago, which was the old
Karl Hassel and R. C. Mathews station.
Also, he was one of five emplovees for
Chicago Radio Lab, later Zenith Radio
Corp., to help build and wire the Zenith
transmitter and radio receiver that went
with Don Mix on the Bowdoin in 1923
to the Arctic. At 73, Fred hopes a few
of his old ham friends are still on the
air,
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My Feed Line

Tunes My Antenna

This classic paper originally appeared in QST 21 years ago
to help clear up misconceptions about transmission lines.

But misconceptions persist.

As wvalid now as it was then,

the information is reprinted here in today’s terminology
and QST style for those without the earlier issue.

3y Byron Goodman,™ WI1DX

%1 don’t have to be in ham radio
very long before you hear some self-
styled antenna expert talking abouti
“cutting the line to reduce the standing-
wave ratio.” An allied problem — aud
misconception — is exemplified by the
card that came in the mail some time
agos

“| garefully cut an antenna for 7
MHz according to the tormula in the
Handbook and ted it in the center with
30082 Twin-Lead. Using a griddip
meter, | found the frequency was 3
MHz instead of 7. And it aiso had dips
at 10, 20 and 25 MHz. Adding more
300-82 Twin-lead brought the frequen-
¢y up to 7 MHz, but what [ don’t
understand is why the feed-line length
affects the resonant frequency of the
dipole. If it is supposed to, how cun 1
check the resonunt frequency of the
dipole jtseif?”

This is a good subject. It you know
the correct answers to all of the gues-
tions in the quote above, you aren't
likely to have trouble understanding
most of the ¢ommon feed-line prob-
fems. Let’s see what it’s all about.

Transmission Lines

Ask any amateur if he knows all
about ¢oaxial cables and he will prob-
ably say, “Sure, RG-8/U is 50-ohm line
and RG-11/U is 75-ohm line, What else
is there to know?” The answer to that
one is “Fverything."

In the first place, RG-8/U is not
S-ohm line. [t has a “characteristic

*Former Assistant Technical Editor, (57T,
now retired.
tGondman, "My Feedline Tures My An-

tenna,” O8T, March, 1956,

40 DQST-

| S RE=8/U
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Fig. 1T — A length of BG-8/U with 50 ohms
connected across one end will look like 50
ohms at the input end of the line,

impedance” of 50 ohms. This fancy
language can best be illustrated by Fig,

1. Here we show a long length of

RG-3/U with a 50-ohm resistor con-
nected at one end ¢we’ll call that end
the “load™ end). If we measure the
impedance at the input end (by using an
impedance bridge), it will measure 50
ohms. This, of course, is just what you
expect, and you're probably wondecing
what we're driving at. Patience, please.

Now suppose we take this same
piece of RG-6/U and connect a 100-
ohm resistor at the load end, as shown
in Fig. 2. Measuring the impedance at
the input end, what should we get for
an answer? 50 ohms? [00 ohms? 200
ohms?

ARE-8/U

Fig. 2 -« With 100 ohms connected at the
icad end of a jength of RG-8/U, the problem
is to determine what the line looks like at
the input end.

If you came up with an unswer, any
answer, you had better continue reading
this article, because there wn't any
answer to the question in the preceding
paragraph! There 15n’t anv answer be
cause the problem isn’t definite enough
to be capable of solution. in urder tc
know what the input end of the S0-ohwm
line looks like when a 100-ohm resistor
is connected at the losd end, you must
also know the clecrrical length of the
line. This is another way of saying thal
vou have to know the frequency ang
the physical length, trom which vou car
compute the electrical length. {Electri
cal length is measured in wavelengths, s¢
any given length of line has an electrica
lengih that varies with the frequency. A
line onegwavelength long at a gver
frequency i two-wavelengths long a
twice that frequency, ¢ic.}

Actually, with tha "50-ohm”™ line
terminated in (00 ohms, some interest
ing things happen along the line. Take
the lines shown in Fig. 3. If the line is
quarter-wavelength long, we find tha
the impedance bridge would measure
the input impedance as 25 chms. 1f the
line is a half-wavelength long, the bridg:
would come up with an answer of [0
chms. If the line is {/8-wavelength long
the bridge would measure the input as
40-ohm resistance in series with a capaci
tor, and a 3/8-wavelength line woulg
he measured as 40 ohms resistance ir
series with an inductance! These effect:
repeat every half wavelength along the
ling, as shown in Fig, 4A.

The example we just discussed usec
a load for the transmission line that wa
higher than the characteristic impedanc
of the line. When the termination i



lower than the characteristic impedance
of the line, the impedance varies ulong
the line in the manner shown in Fig. 4B.

Now let’s get back to that “charac-
teristic impedance” thing again, Here’s
what it is: The characteristic impedance
o a transimission line is the value of
resistance that, when used as a termina-
tion for the line, wmakes the input
impedance of the line independent of
the electrical length of the line.!

Measuring Antenna Impedance

By now you may begin to see where
the card-sender of the opening para-
graph went astray. He connected an
silenna toa length of “300-£2 line™ and
expected that ihe line was acling as a
direct connection betwesn antenna cen-
ter and the shack, adding no effects of
its own. [t wasn't, of course. The
antenna was probably resonant at 7
MHz, and a halfavave antenna looks like
MYy ohms at its center. Hence this was
the same as connecting a 70-ohm resis-
tor to the end of the 300-chm line, for
measurements wade at 7 MHz, At other
fraguencies the antenna becomas 4 vom-
plex termination, involving both resis-
tance and reactance. From the previous
discussion you know that the 300-ohm
iine terminuted in something other than
JOog ohms is going to show various
values of resistance and reactance at the
input end, depending upon the electrical
length of the line. Conseguently. the
resonant frequencies checked with the
arid-dip meter {these would he the
frequencies where pure reststance
showed ai the input end of the fine)
have no bearing whatsoever on the
resonant  frequency of the antenna
proper. By changing the physical length
of the iine our friend was able to get a
length that showed “resonance™ st the
fraquency for which he cut the antenna,
but sl this means is that his electrical
line length at 7 MHz is now a multiple
of a quarter wavelength. since it takes
that length to show pure resistance ai
the input ¢nd when the load is a pure
resistance {we're assuming it is).

Okay, how do you measure the
resonant frequency of the antenna?
Well, it isn’t too easy, but fortunately, it
isn't too important,

(WHAT?!!! 1t isn’t important that
the antenna be resonant? What kind of
sacrilege is this?)

Qur friend of the postcard 1s using
what is known as a “tuned antenna
system.” He is terminating a 300-ohm

Y[ Editor’s Note: This 18 strictly true only for
a lossless line, where the input impedance
will be equal to the chatacteristic imped-
ance for any length of line. Lines with
appreciahle loss will show a gradual varia-
tian in input impedance, depending upon
the tength, 48 a result of the cumulative
effects of series resistance and shunt con-
ductance.]

Fig. 3 — Part of the answer to the problem
posed in Fig. 2. When the line is a quartar-
wavelength long, it looks like 25 ohms at the
input end when the Joad is 100 ohms. When
the line is a half-wavelength long, the input
2nd shows an impedance equal to that con-
nected at the load end.

fine with a load wther than the charac-
teristic impedance. and consequently,
what the impedance looks like at the
input entd of the line depends upon the
electrical tength of the hine (see Fig. 41}
To put power into the antenna, the line
is connected to the transmitter through
a4 network that compensates for any
reactance showing at the input end of
the line, and a resistive load is presented
to the transmitter. In plain language, the
network” is the output stage plate
tank or, to handle a wider range of
cunditions, the plate tank plus a Trans-

match (sometimes called an antenna
tuner or antenna coupler),

Perhaps we should mention at this
point that only resistance can use up
power; reactance can’t. You know this
from practical work; vou can pass ac
through a capacitor, but the capacitor
never gets hot (if it’s a pure capacitor)
or uses power in any other way. The
same is true of a pure inductance. but
they are harder to come by because the
conductor of the coil has some resis-
tance. When a coil heats up, it is the
resistance of the coil that causes this,
not the reactance.

Stnce only resistance can use up
power. what difference does it make if
the antenna i3 resonant ar not? When
the antenna is resonant it appears as a
pure resistance {made up of the conduc-
tor resistance plus the “radiation” resis-
tance), but when it isn't resonant it
locks fike a resistance und a reactance.
Only the resistive part can use up
power, so we don’t throw anything
away. We do want the untenna to be
resonant and fook like a resistance if we
are planming to ase it as 4 load for an
“yntuned” transmisston line, but to do
this we have to use a lme with &
characteristic impedance equal or close
to the value of resistance the resonant
antenna shows, We can't feed a 70-ohm
antenna with a 300-ohm line and expect

LENGTH IN
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Fig. 4 — These two examples show how the input impedance of a 50-0 line varies with the
iength of the line when the tine is terminated in something other than the characteristic imped-
anee of the line. 1t should be realized that the impedange is continuaily changing along the
line, repeating every half wavelength. The impedance is purely resistive only at the quarger-
wavelength land multiples) point, and it bacomes reactive either side of this point. When the
inad includes reactance as well as resistance, the impedance aiong the line varies in the same
manner as shown here, hut the purely resistive points do not occur at multiples of 1/4 wave-

length fram the load.
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tt to be anything but 2 “tuned antenna
system,” exhibiting the variations
shown in Fig. 4. We can feed a 70-ohm
antenna with 70-ohm line, and then no
matter how jong we make the line, it
will always look like 70 ohms at the
input end, and we won't have o use an
antenna coupler it 70 ohms will load the
transmitter satisfactorily, But the an-
tenna has to be 2 70-ohm antenna,
resonant at the frequency we're in-
terested in.

Standing-Wave Ratio

By this time it may or may not have
oocurred to you that all this talk about
the way the input impedance varies with
4 mismatched line may have sumething
to do with that old conversation piece,
the “standing-wave ratio.” 1t does. Since
the power at any point along the line
must be constant, you can see that as
the resistance and reactance vary along
the line, so must the voltage and cur-
rent. Take the line of Fig, 4A. Let's say
we're putting 100 watts into that 100-
chm load. The current at that point is |
ampere and the voltage is 100: W= /*R
= £ + R. A quarter wavelength from
the load, the line laoks like 25 ohms,
and 100 watts at this resistance leve is a
current of 2 amperes and a voltage of
30. At the half‘wave point from the
load we're back o | ampere.and 100
volts, Thus you can see that the current
and voltage vary along the line, and of
course they can be measured and that
will give us something called the “stand-
ingwave ratio.” This SWR is the ratio of
a current maximum to a current mini-

mum, or the ratio of the voltage maxi-
mum to the voltage minimum, and in
this case it is equal to 2.0. We say, “The
SWR of the line i3 2.0.” Note that this
ratio of 2.0 is also the ratio of the
resistive load to the characteristic im-
pedance of the line (100 + 50 = 2). It
always works out this way: the SWR of
the line is equal to the ratio of mis-
match between load and line, for resis-
tive loads, (When the load s smaller
than the characteristic impedance, you
divide by the load, because the SWR is
normally stated as a ratio larger than
1.0, The solution is more complicated
with some reactance in the load.

And now you ¢an see why those
“brains” who change the SWR on the
line by changing the line length just
don’t know what they’re talking about,
What they are doing is adjusting the
length of the line so that at the input
end it looks like a resistance and hence
becomes a iittle easier to couple to. Buf
the SWR Is determined by ihte loud, and
don’t you forget it.

That's about it. If you've learned
that the SWR is determined by the foad
and not by the line length, and if you've
learned that the antenna resonant fre-
quency isn’t important when you're
using 4 tuned line, you've come 2 long
way. Of course, the latier doesn’t mean
you can use a very short {less than 1/8
wavelength) antenna and get out just as
well as with a full-sized one. In this
latter case the ohmic tesistance of the
antenna and loading devices may be
greater than the radiation resistance of
the antenna, und most of your power

goes into heating the loading devic
and the feed line.

Other Considerations

To keep this discussion simple, w
have of necessity left cut a number ¢
points that often must be considerec
For example, a piece of open-wire tran
mission line und a piece of Twin-Lea
(or coaxial line) of the same physic:
length do not have the same electric:
length. The reason for this is that th
radio waves travel slower through th
solid dielectric of the Twin-Lead tha
they do through the air dielectric of th
open line, so a wavelength in air (for
given frequency) is longer than a wavi
length in solid dielectric. The “velocit
of propagation™ in air is considered t
be 1.0, and the “VP” in a solid diele
tric will be something less, dependin
upon the material. VP values for variou
lines are given in any good antenn
hook, und they must be considere
when you compute the electrical lenpt
of a line.

Another aspect that was not cor
sidered was the loss in a transmissio
line. tf the iine itself had no loss, the
the SWR value would make no diffe
ence where losses are concerned. Howm
ever, any practical line does have som
loss, and this loss increases with th
SWR, and the inherent loss of the Jine
This is a consideration in any antenn
system requiring a long run of line, an
is the reason that cne shoots for a lo
SWR with coax or Twin-Lead bu
doesn’t worry too much about it (fron
a loss standpoint) with upen-wire line

[

Strays -~

0 The Knoxville, Tennessee, Radio Club
has two teachers who are really at home
in the classroom. Dr. LeRoy B. Cebik,
WARNL, associate protessor and direc-
tor of graduate studies in philosophy at
the University of Tennessee, has spent
two evenings a2 week with amateur
classes for the past two vears. This year
he is teaching General and Advanced
classes to over 30 new Novices.

Dr. Allan Lasater is associate pro-
fessor of statistics at UT, and with the
blessing of his XYL, WA4VGD and son,
WA4IRH, he is instructing a Novice
class of 45,

9 WS@BSA, special-event call for Troop
188. Boy Scouts of America, Aurora.
CO, operated for four days in Novem-
ber. It you worked this station and
42 05T

would like a special QSL, please send
vour OSL and s.as.e. to WSGBSA, 740
Galena St., Aurora, CO 50010,

(ST Congratulates . . .

M Milton Dexheimer, W2VCI, who has
been chosen by the Amateur Radio
Assoctation of the Tonawandas (NY) as
its outstanding member for 1974,
Holder of an Extra Class ticket, Dex’s
main ham interest is cw QSQ0s. One of
the founders of the club 25 vears ago,
he is an electronics engineer at the
Sierra Research Corp.. a navy veteran
and superintendent of his church’s hibla
school, — WB2GUF

t would like to get in touch with . . .
1 hams who are under 16 to form a net

for building code speed, WAS and ex
changing general information pertainin;
1o this age group especially thos
hams who would be willing to be ne
control operators, Will B. Eaves (I
WBSTRE, Rte. 1 Box 293, Merryville
LA 70653,

@ 4 pen friend in any part of the world
speaking Pnglish or French, and prefer
sbly a young OM or YL. I'H answer al
letters. J. Repetto, FORJK, 507 Ave. de:
Palmiers, 83140 Six Fours, France.

G Richard Pierce. He is an old friend
but I lost contact with him about 1(
vears ago. In 1966 his call wa
WAZVWD and he lived in Breniwood
NY, I'll be gratetul to anyone who cat
help me iocate him. David R. Marlowe
Alyeska Service Center. Fairbanks, AK
9716,



Build This “Quickie” Preamp

Those incoming signals on 160-meter Beverage antennas and
other inefficient low-noise receiving antennas are sometimes

so weak they need crutches.

Pick up 20 dB of signal

level by adding this JFET preamp in the line.

By Doug DeMaw,* W1FB

If you have been having a bad time of it
while trying to extract weuk signals
from the ether by means of a receiving
loup, Beverage antenna or some ¢ub-
bled-up wire anienna, you probably
need 4 booster in the feed line, Users of
vertical antennas on “top band” need
not be told about the noise pickup
characteristics of that type of antenna.
A DX signal from Kurope is heard — just
barely discernible amid the man-made
and atmospheric noise, and vou go
frantic {rying to identify the call letters

*fechnical Editor, @S7T

so vou can respond. Chances are you
may not succeed: You're tempted then
io take a sledgehammer to the rig, or
worse yel . . . ¢ry vourself to sleep!
Such reactions are a bit on the side of
fantasy no doubt, but the frustration of
trying to sort a ¢w or ssb signal out of
an 89 noise level is a common one for
many operators.

The more experienced 160-meter
DXer will often use a vertical antenna
for transmitting, but will employ some
low-to-the-ground wire or loep antenna
for receiving in an effort to cope with
the ever-present noise problem. Land

-

S owp ot L e

barons often use several wavelengths of
wire to form a Beverage anienna. The
far end of the wite is terminated in a
resistance (typically 30 to 300 ohms})
and the resistance is vonnected to a
radial ground system, or in a less com-
plex installation, to a ground rod. The
rar end of the wire sust be aimed at the
world area of interest. The entire wire
need be only high enough above ground
to enable people to pass under it with-
out getting injured. Some operators
have simply laid the wire on ground,
while others have said that they have
placed the wire underwater in a lake or
ocean!

Compromises need to be made if
there is not enough property available
for a Beverage antenna (a Beverage
needs to be a wavelength or greater in
size to be eifective as a lownoise
directional antenna). Good results have
been had in some instances by merely
stringing out a short length of wire a
few feet above ground. A nondirectional
pattern will result, bui noise pickup will
be greatly minimized. The writer, for
example, uses 200 feet of wire about
saven feet above ground. The far end of
the wire is connecied to a six-foot
ground rod, In effect, the svstem func-
tions as a poor man’s loop, the earth
comprising the resistive missing half of
the loop. Noise pickup is three or four S
units below that of the 75-foat vertical,
hut the antenna efficiency is dreadtul —
hence the need lor a preamp to serve as
an “equalizer.” With unity gain estab-
lished for the two antennpas, noise is
reduced by a significant margin whea
using the horizontal wire. 1t does not
April 1977 43



seem to show any spectacular direc-
tional characteristics, but appears to
favor signals arriving from the wnon-
broadside directions of the antenna.

The Preamplifier

This preamplifier was literally
thrown together at the 11th hour of the
1976 ARRL [60-meter contest — three
fiours before the contest kicked off! For
that reason it is a somewhat grotesque-
looking gadget, hut the important goal
was met: It played nicely when checked
out. Point-ta-point wiring was employed
in order to get the job done quickly.
The chassis was formed from 2 chunk of
scrap aluminum.

Fig. 1 shows the circuit details, 1t
was desired to obtain 20 dB of gain,
approximately, s0 a commonsource
IFET arrangement was chosen. That
meant that the possibility of self-oscilla-
tion would be present. Therefore, the
gate was tapped down on the tuned
circuit by means of a capacitive divider
(C3 and C4), thereby dragging the input
of the transistor down to a fairly low
impedance level, The divider capacitors
serve as the resonating elements for the
mput inductor, L1,

A high-pass type of tuned<circuit
response was desired fo help prevent
he-station energy from reaching Q. €1
was used for matching to the antenna,
and that contributed to the high-pass
characteristic,

The output tuned circuit aiso has a
capacitive divider. This provides a 50-
ohm output impedance for looking into
the station receiver. A |5-0hm resistor
was placed near the drain lead of QI to
prevent vhi parasitic oscillations.

Although J. W. Miller 43-series slug-
funed coils*are seen in the photograph
(L1 and L2). ihey need not be used,
They are rather costly, so a substilute
may be more uppropriate, The calcu-
lated nominal inductance for L1 is 58
MH, but it is necessary io allow for the
antenna capacitance as seen through Ci.
Therefore, a coil is recommended which
tupes from 36 to 57 pH. A Milier
20A47SRBI is suitable. For L2 one can

use a coll with a range of 24 to 40 yH —-

3 Miller 20A335RBI. Although silver-
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Fig. 1 — Schematic diagram of the 160-meter preamplifier. Fixed-value capacitors are disk
ceramic unless othenwise indicated. Hesistors are 1/4.W composition,. 1 is an Arco 424 mica
compression trimmer, For LT and LZ see text. 0T 1sa hinding post tinsulated) and J2 is a
phono jack,

mica capacitors are recommended for
C2 through 5, inclusive, disk ceramic
umts will probably serve adequately.

Operation

This preamplifier is not uncondi-
tionally stable. That is, it is prone to
self-oscillation if' no antenna is con-
necled to it. However, with only four
feet of wire attached at the input (C1),
the stability was good. Unconditional
stability was made possible by incor-
porating a slight trade-off: making €5
smaller in value and increasing the capaci-
tance of C4, This provides an inten-
tional mismatch and Joads the drain
tuned circuit more heavily. A slight
reduction in gain will resule. Alternative-

down about midway on LI to assu
stability,

With the receiving antenna oo
nected and the station receiver tuned f
the frequency of iuterest in the laf
meter band, tweak the slugs of L1 an
L2 for maximum band noise or i
greatest response of o weak signal, Th
writer's preamp is peaked at 1827 kE
to provide maximum gain in the D
window (1825 to 1830 kHz).

This project was tacked together as
means t0 an end, and it conld be mad
to look much neater if 4 pe hoard wes
used and the chassis painted. A 2o
power receptacle could he added to th
tear lip of the base. The important thin
i that it did the job reyuired of 1t - an

ly, the drain of QI could be tapped rather well at ‘that! B
b 200+ ]
$TATIO N I
RECEIVER PREAMP %
T — o

P g '
z‘~/\———\l\LﬁM_‘f\.__~—LWn\M,m__HN_ .

EARTH =

Fig. 2 - Details of the iow-noise wire antenna used by the author with this preamp.

Strays =

U A president named Jimmy was in-
valved in some back-room operations in
Plains, GA, on election night, 1976 -
Jimmy Poole, K4VBH. that is. He
headed the nearby Americus {GA) Ama.
teur Radio Association in a special
operation on 80, 20 and 2 meters. They
set up in the locul pharmacy, owned by

44  [8T=

one of the club members. Basides
creating pileups, they caused some ORM
to one of the network color cumeras but
still had a fot of fun. Participating were
KAVBH, WA4RDO, WA4LHH, WALED,
W4AXB and WA40QVM,

e Catl Smith, WOBWI, knows his air-
craft equipment isn’t Built With Junk.

The ARRL vice president was captain o
a vanmercial San Francisco-Honolult
flight with 62 passengets and eight crew
members. While approaching Honofulu
Carl discovered that the nose gear woulk
not fower and lock. Requesting tha
foam be spread only on the last part o
the runway. he circled for 45 minutes
then gased the Boeing 707 down unc
balanced the quarter-million-pouric
weight on the two mam gears untit
almost slopped. No fire and only mino
damage resulted,



Solid-Tubes -
a New Life for Old Designs

Worried about vacuum-tube replacements for your equipment?
No wonder, with tube production being phased out by some

manufacturers. But,

1dea.

take heart.

By Howard J. Sartori,” WSDA, ex-WBKYD

Yesterday vou noticed that the tbe in
the rf stage of your priceless receiyer
was getting gassy — and you also just
heard that tube manufacturers are get-
ting scarcer and scarcer. To compound
satters, some of the other tubes in the
receiver fook a little sick. What to do —
what ro do? Well, friend, have fuith and
20 the solid-tube way. You'll be in-
irigued by this solution.

Our objective is to make a plug-in

replacemeitt that matches the imped-
atice, transconductance {g,,) or voltage
win (u), trequency, high voltage and
dissipation parameters of vacuum tubes.
Junction n-channel field-effect tran-
sistors (FETs) will meet moust of the
requirements. But, not all of the param-
eters can be met with a single device.
S0, unigue ual-semiconductor circuits
were designed to be compatible with
vacuum-tube parameters. While FET
parameters vary more than those far
vacuum fubes from device to device,
this variabidity can be conirolled hy
proper source resistor selection in much
the same way that 4 cathode resistor is
used. Fortunately, only [our basic
solid-tube configurations will synthesize
commonly used vacuum tubes, They are
the low-min configuration types for
tripdes like the 12AU7, the high-gain
configuraiion for types like the 12AX7,

#Transmission bugineer, Microwave Div., Coi-

lins Radio, 721 lames Dr., Richardson, TX

75080

the high transconductance with low-
feedback configuration for pentodes
like the 12BA6 and 12BY7A, and the
low-power configuration for triode or
pentode vacuum tubes like the GEVY.
Rasic solid-tube configurations are
illustrated schematically in Fig. 2. The
approach used to build different types
of vacuumr-tube replacements is to begin
with a simple low-gain voltage amplifier.
As shown in Fig. 2A, a single high-
voltage, Jow-y AST644% JFET will do
the job. Additional source-resistance,
R,, may be required to provide the
correct “plate”™ voltage. The semicon-

L

Try this fresh solid-state
It’s cool, in more ways than you think!

ductors shown are slectrically identical.
The 2N6449 is a hipher dissipation
TO-39 metal-case version of the less
expensive plastic TO92 case ASTG449.
With a minimum {4, {zero-gate-drain
current) of 1 mA and a typical value of
5.5 mA, this JFET is useful for low
currents in the pinchoff region of opera-
tion. The JFET has a minimum break-
down of 300 volts. and its typical p is
15, which compares well with the g of
i9 fora i2ZAU7.

Faor the high-gain friode application,
the “dual-cascode JFET™ coufiguration
shown in Fig. 2B works well. A high-

Fig. 1 — Two sofid-state “tubes” standing beside their big brothers, the 12AX7 and 12BA8.

They're not anly smaller, but cooler.
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voltage common-gate output JFET

i driven with a high-pain input JIF]
—0 { current source. [t is important that t

e fgss of the output JFET reasonat
! complements the input JFET. Becau

e T puap——

re ™
e \I\ the high JFET gate-source cutotf vo
/ _ RD§ 5 age s typically -9 volts, simp
/ Q;fiéié . A grounding the gate will provide ad
- ﬂ— ; quate drain voltage to the input JFE

' Again, source resistance may be |

! quired in addition to the cathode circy

| tesistanice to set the proper operath

o i | point. The key to successful design is

15y @ ii keep the operating current below fi

high-voltage JFBET i;,. io ensure

f minimum of 4-volts drain-to-ource vol

/ age for the input JFET. Tightly spec

z fied and 2 superb performer, vet i

expensive, the IN5246 grounded-saur

_ JIFET sets the g, of the configuratic
A : at typically 4,500 pmhos, with 2 g
73——,» about 90, which matches the requir

SINGLE J-FET DUAL CASCODE MOSFET-T ment of the 12AX7. Because
tA) (c) grounded-gate output stage hecomes tt
load for the common-source input stap
FLATE PLATE the voltage gain of the configuration
! ! the g, of the input JFFT times the loa
resistance of the output JFET. As
result, the autput JFET only extenc
_ the voltage performance of ‘the inpt
P JFET from 20 to over 300 volts, whi
-~ T the gain is nearly set by the input JEE"
- Re \ This dual-cascode JFET configuratic
/| pugeso ] \ can be used for high-frequency, higl
- i gain circuits up to about 10 Mz,
iseny \1 Pentode vacuum-tube replacemen
|
!

~

) sionss, require a lower feedback capacitanc

and reverse transconductance as well
\\ R oty higher gain and often operate at highe
\ Re STRCE / eurrents than triodes, Fig. 2C shows
AN
N

dual-cascode metal-oxide silicon-FE
iransistor  (MOSFET) configuratior
This semiconductor pair provides of
timum gain and frequency performanc
up to about 10 mA. The grounded-bas
output transistor greatly extends th
frequency response beyond a standar
common-emitier design in addition t
simplifying the coupling and bias ne
wotk. While different MOSFET bia

Fig. 2 - Four basi " d1od lid-tube re ; . arrangements are possible, this fipur
19. < — Four basic configurations are used to design solid-tube replacements for vacuum tubes, ; c o -
Dashed lines indicate equipment wiring. Specified # and ¢ values depend on tubes being re- gluStra:[gbbld, 1;"“’,{‘}“{?‘ tub{e dmp?llaw,r?]e?
placed. Solid-tube characteristics are given in Table 1. or gnd-block teying and shows a
input for the local vscillator in mixe
applications. Gate 2 bias network R
and R sels the key-down level at 4 to
& ¥ !
volts ahove the source, but provide

o
I

o
RO — — — =

i
|
[
|
|
|
I
i |
.

DUAL CASCODE J-FET DARLINGTON FET-T
{B) (D)

Table 1 cutoff bias during key-up. Gate | hia
Solid-Tube Chatacteristics tesistors set the operating point of the
mput  constant-current-sources  MOS
Voltage V) >300 ﬁon =300 >300 FET. and then the signal effectively
”’agmﬂd;f;?gf 15 58 815 s modulates the currentsource tn drivi
Frequency (MHz) <10 <10 =30 <10 the output transistor. As u result, the
Typical Appli- Low-u triode  High- triode Highgm pentode  High-u power MOSFET drain voitage swing is quits
cation audio am- mediumgy, targe signal i-f triode high#m  {ow and the output parameters changs
plifier bentode qudio  and rt mixer power pentode  yeiy little with large signal levels. The
ampli ff'er‘;'xfd er amplifier a”d[? and 14 gate T bias resistor £, vonnection to the

gain i-f and r amplifier relay & B ELs L .
amplifier control source extends the dynamic-nput signa
Typical Tube 12ATY, 12AX7 BALIG, 12BAB 6EV7 range by tending to keep gate I in the

12AU7 12BY7A, 6CL6 )

linear region as the source voltage in
creases with large signal inputs. A handy
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Fig. 3 — Solid-tube transistorization of the Orake T-4XB transmitter first and second audio stages, VOX and YO X-relay control amplifiers,

and a-m modulator/sidetone amplifier,

9333 Farest Lana, Dallas, TX 75231,

and T1$131 are sisctrically interchangeable.

CR1 — General-purpose silicon diode, 300
PIV, TNB45 or eyuiv,

02, O3, 45, 08 — N-channel JFET, 300
Vigr) Texas [nst.. AGTG449,

{8
01, 04 — Nchannel JFET, 30 Vygg), 2NE246 (6 — N-channel JFET, 30 Vgpg), 2N5950 or

or aguiv,

place to obtain operating voltage is the
screen  circuit. The three {fransistors
shown offer u choice of a 10watt
TO220, one-watt TO-39, or an $00-
milliwatt plastic TO92 case style. But
the [0-watt case is most inexpensive at
78 cents. This dual-cascode MOSFET
will provide more than enough power to
drive a pair of 6146s to.full ouipul up
{0 30 MHz,

Sense-circuit and relay-conirol
vacuum tubes, such as voice-contral
applications, are conveniently sub-
stituted by a JFET-nput Derlington
configuration (shown in Fig. 2D). The
INS950 i an inexpensive low-noise
JFET which offers tightly controlled
parameters. The IFET is a source-
followet driver to the output power
transistor. Therefore, the configuration
behaves like a power JFET, of which
the total g, is the product of the JFET
g, and the trangistor 3. Since the stage
gain is higher than that of most vacuum
tubes, @ source-base resistor ov emitter
degeneration cau be used to set the gain.
When the supply for screen voliage is
not available, filament voltage is easily
reciified to provide the low-voltage
JFET drain voltage. This Darlington
FET solid-tube will replace such vacuum
tubes as the 6EVY,

A comparison will show that the
input and ouiput capacitances of the
semiconductors shown in Fig. 2 are
lower than for most vacuum tubes. The

second cascode siage reduces the reverse
transconductance to a level comparable
to ar lower than that of vacuum tubes.
As with vacuum tubes, parameters vary
among  semiconductors. Realignment
should be checked when the solid-tubes
are installed just as when a set is
retubed. These four solid-tube config-
urations can be used to replace nearly
every radio vacuum tube. This project
proved successful in replacing every
miniature vacuum tube in @ typical
single-sideband  exciter/transmitter.
Only the puwer-amplifier 6146/6BJ6
tubes remain. This article will now show
how to build solid-tubes for a typical

100 watt, 18- to 30-MHz single-
sideband transmitter.
The Circuit

The Dwake T-4XB transmitier is a
typical example of the various types of
equipment in which solid-tubes can re-
place vacuum tubes. The circuit environ-
ment of the T-4XB equipment is shown
as an ilustration. Solid-tube schematic
diagrams are shown in Figs, 3, 4, 5 and
a.

Beginning with the simple low-gain,
high-voltage JFET circuit, the mic/VOX
amplifier, V1B, shown in Fig. 3, is an
application for this solid-tube. The rela-
tively high resistance of R3 provides the
typical pate-tosource bias of -9 volts
for 3. The reduction in hum (from the
absence of the filament} is quite an

Note: Semiconductors ase Texas [nstrument devices obtainable through Hall-Mark Electronics Corp.,
Yoltages indicate proper operating points. Source resistors may require adjustment, Transistors ABT5058

equiv,
Q7, Q9 — Npn transistor, 300 VygpR), Texas
Inst., ARTS068.

improvement.

Another example of a single JFET is
the carrier-oscillator, V3B, shown in
Fig. 4. An inexpensive low-voltage, but
high-u JFET works well with Zener-
diode voltage regulation in the grounded
“plate” oscillator circuit. High keyed-
ground voltages are isolated by CR3 and
R16. ‘

Next, the alc amplifier, V5A, shown
in Fig. 4, is simply a single high-voltage
transistor. A transistor of this type was
selected because of the well-behaved
hase-emitter transfer characteristics as
well- as the low-gain requirement. To
maintain the same audio time response,
R14 is used to synthesize the 12AX7
plate resistance. This solid-tube alc am-
plifier will drive either the solid-tube i-f
amplifier or the 12BA6 with equally
excellent results.

Now, we're ready for the high-u and
high-voltage solid-tube application,
where very large signal voltages are
encountered. Our dual-cascode JFET
configuration is applied to the mic
amplifier Y1A and the VOX umplifier
V2 A shown in Fig. 3. The input com-
mon-sourge JFET 1 is biased to the
proper operating point hy R2, as evi-
denced by the correct “plate’” voltage at
pin 1. The (&2 gate is normally returned
to ground, but since R2 is bypassed the
R2 voltage drop provides an extra mea-
sure of drain voltage to Q1. Rl is used
as a standard fechnique to reduce pos-
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Fig. 4 = Solid-tube transistorization of the Drake T-4XB transmitter alg i-f amplitier, alg am-

plifier and carrier oscillator, See note of Fig, 3.

CR2, CR3 — General-purpose silicon diode, 300
PIV, TNB45 or squivalent.

G310 — N-chanrel dual-gate MOSFET, 25
V(BR): 3N206 or equiv,

Q11 — Npn transistor, 300 Vgg), Texas
Inst., TI15131.

Q12 — Npn transistor, 300 Vgg), Texas

sible RF]. These same biasing tech-
niques apply to the VOX amplifier,
V2 A, salid-tube.

Our high-voltage Darlington FET is
used for the a-m modulator (V3) and
VOX relay control, V2B, V3 is a typical
Darlington circuit, where R8 seis the
a-m carrier level for the correct “plate™
voltage at pin 5. The Q9 collector
voltage is set to 150 volts during stand-
hy through adjustment of R9. This is to
prevent anti-YOX audio from exceeding
the device breakdown.

VOX control tube V2B is similar to
the Dardington FET of V3 except that a
ANS950 is used to improve the sensitiv-

43 N4t

Inst., ABTBO5E,
13 — N-channel JFET 30 V(ppy, 2N5246
ar equiv,
VR1 — Zener diode, 12 ¥, 400 mW, 1N759.
VR2 - Zener diode, 3.3 V, T W, TN746.
VR3 — Zener diode, 15 V, 400 mW, 1NO65,

ity and stability of the very high-
resistance VOX timing circut. ORI and
C3 provide drain voltage from the fila-
ment line and isolate the input JFET
current from relay transients. This Dar-
lington FET stage simply acts as the
VOX relay electronic switch, Since the
three audio amplifier tubes, V1, V2 and
V3, ure on the same’ filament string,
these solid-tubes should be made in one
replacement project.

The alc i-f ampiifier vacuum tube
(I2BA6) shown in Fig. 4 is replaced by
the dual-cascode MOSFET arrangement.
While the dual-cascode JFET system
will work, the dual-gate input MOSFET

improves the isolation between the b
anced modulator and the i-f filter tra
formers. Since the MOSFET bias char
teristics are not similar to the drive
ermitter high-voltage iransistor, the co
mon-base voltage of the transistor
increased fo about 15 by the Zur
diode. High-voltage protection from t
keyed ground is afforded by CR2 a
the FET Zener diodes. The alc voltage
best appiied to gate 1 for reasons

simplicity and control. Since the pow
dissipation s low, the transistor tab m
be removed. The alc control provig
excellent performance. and it compar
well with the 12BA6.

Several vacuum-tube mixer circuw:
are good candidates for solid-tube us
Two examples are premixers a
mixers. Premixers are often used
provide injeclion signals to the first
second mixer in transmitters. Fig.
shows the T-4XB premixer «olid-tub
¥a. In the source circuit CR4 protec
the MOSFET from the keyved-grou;
circuit. The Q18 fransistor tah is ne
mally not required, and capacitor €
mdy be omitted if the bigh-band tune
wircuits are sealigned. Because the sign
levels and bias circuits are compatib
with the 3N206 biasing, the solid-tul
replacement for the 6HSG is easy
build. Other similar types of tubes (1}
the 8EW6) can be replaced in oth
equipment with as much as 50-valts rn
signal output.

The SAUGA mixer, V7. is 4 hig
level mixer operating over a very larg
dynamic range of input signals from th
-t stage. A large /... device like th
INSY950 JFET operating in the sam
maode as the 6AUBA with “arid leak
bias works well. The output of th
mixer is low level - about four-vol
rms maximum. Decoupling capacitor €
and choke L1 illustrate how to iscla
the low-voltage JFET from a higl
voltage vacuum-tube circuit, The mixe
works wvery well and has excellen
keving characteristics.

An Interesting Application

One of the most interesting applics
tions for the dual-cascode MOSFE
solid-tube is the power-amplifier drives
The [2BY7A replacement operate
much coater than does the vacuum tub
(Fig. 6). Two factors are important
however, for a successtul design. First
since the MOSFET is aperated at max
imum gain, 4 shield is required betweer
the input and output circuits. The shielg
i simply a 3/4 X 1.1/2-inch piece o
single-side printed-circuit board ce
mented to the plug base between pins .
and 4, and pins 8 and 9, with the coppe
plate soldered to pins .3 and 9. Point /
is a standoff or etched isolated tie poin
for feeding the hase cunnection through
to the inpnt side. Point B is the single
tie point for grounds. to help preven
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Fig. 5 — Bulid-tubes for the Drake T-4X8 premixsr, mixer and voltage-regulator vacuurm tubes, See note of Fig. 3.

CR4-CRS — General-purpose silicon diode,
300 PV {1N645).

Q114 — N-channel dual-gate MOSFET, 25
VigR) 3N206.

parasitics. The emitter is fed through a
hole close to the plug base. Plug ter-
minals facilitate construction, leaving
only three unsupported terminals.
Second, the hiasing must permit max-
imum signal range without changing the
parameters. This is accomplished by
biasing gate 2 very high and referencing
mte | close to the source putential.
Another design [eature uses a bypassed
Zener diode (VR9Y to prevent the
+100-volt collector signal swing from
sxceeding the transistor breakdown
voltage. Heai dissipation is achieved
adequately through the diode, the tran-
sistor tab, and cementing the transistor
to the board.

During screen-grid modulation, point
A drops out of regulation to a dc level
af about ~% volis. B23 Jetermines the
zero-mudulation carrier level of abuut
10 watts. €15 and K24 prevent ex-
cessive modulation. For those not de-
siring u-m, K24, R25 and C15 may be
wnitted,

As with tubes of Jiffereni brands,
installation of this solid-tube will re-
¢juire some touch-up realignment on the
top frequency band. €12 approximates
{he vacuum-tube-input capacitance and
may be cmitted if & complete realign-
ment is acceptable. The 33-ohm resistor,
123, should be omitied in transmitters
which provide degenerative feedback in
the cathode cirenit. This 12BY7 A solid-
tube has been used in boih this pin-out
arrangement and a 6CL6 version to
replace tubes in most major amateur

(315 - Npn transistor 300 VJBH) TIS131.
16 — N-channel JFET 230 V/gg) 2N5S50.
VR4 — Zener diode, 12 V, 400 mW, 1N758.
VRE — Zener dicde, 6.8 V, 400 mW, TN754.

radio transmitters with equally excellent
results.
Construction

As illustrated in Fig. 1, solid-tubes
are built on readily available 7- and

VRB — Zener diode, 15 V, €00 mW, 1N265,
VRT — Zener diade, 150 v, 5 W, Motorola
1N5383B.

9.pin miniature plugs. Most of the tran-
sistors and FETs selected are plastic
types to help prevent shorts, As many as
fuur TO92 devices can be uccom-
maodated on these miniature plugs by
wiring them “dead-bug” (leads up}

BAND-SWITCHED SLREEN
TANK CIRCUIT 220V
280y A-M2B-3HY
7 vo¥
A, 128Y7A
GuBEE~ 1 DRIVER s
- - -
—
€ ne.
S /ne
4',";1.1:
B e
SN N
| 1.5M IC‘H
1 B
\ Rzo ozl
5 78 QpF
e i5 2 A5
e e
N TOORF
\‘
A
-~
T e e e
< aBk
%{5 L0065
KEYED #* SoLID—TUBE 9
BLAS REPLACEMENT
-25V rj"

Fig. 6 — Solid-tube design for the [rake T-4XB power-amplifier driver;

Q17 — N-ghannel dual-gate MOSFET, 25
VigRr) 3N206.
(18 — Npn transistor, 300 Vygg), TIS131.

YREB — Zener diode, 15 V, 400 mW, 1NY65.
VA9 — Zener diode, 100 V, 5 W, 1N5378.
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style. Vertically mounted printed-circuit
boards are also excellent for building
solid-tubes. Miniature sleeving is used to
prevent shorts. Larger sleeving is used to
insulate the 3N206 TO-72 metal cages.
FTo keep the circuil small, mindature
parts are used, such as the (0.047uF
monolithic capacitors and the 4-watt
resistors.  After a  little expesience,
clean-jooking solid-tubes can be built in
about 15 winutes to a halfthour. At
least one .manufacturer offers rubher
slip-on covers for protection, and they

give that finished professional look to
vour solid-state vacuum-tube replace-
ments.

Resulis

Operational improvements are quite
obvious when the solid-tubes are plug.
ged into the old vacuum-tube sockets.
“Cool™ describes the once hot cabinet.
Almost 2.5 amperes of filament current
and 30 mA of plate current are a power
savings of about 38 watts of heat. As
one might expect, both the VFQ and

Ham Newsline

Spread the word about ham radio!

By Pete O'Dell,* WBSNAS

How many times within the last six
weeks have you picked up a newspaper
that carried at least one story on CR?
You probably said to yourself, “Why
don’t hams get the same coverage?”
There are many reasons, some of which
have to do with sheer numbers and the
economics of the media. Some of it has
to do with old attitudes and old habits.

For example, suppose that we create
a mythical disaster — swamp draining:
Farly one morning Providence decides
that it is time to drain the swamp.
Draining the swamp, of course, disrupts
normal communications; therefore,
amateurs wade in to help the victims of
the swamp draining. The news media
hears about the swamp and sends a
reporter out fo find oul what Is going
on. Maybe he stumbles across the ham
and maybe he doesn’t. If the reporter
does find the ham, he starts to ask a lot
of questions. Meanwhile the ham is up
to his knees in alligators and tells the
reporter to find some quicksand and go
swimming.

Two weeks after it is over the ham
calls the reporter and asks if he. needs
more information. The reporter telis
him that the story has no news value
now and to call him the next time hams
are involved in a swamp draining. The
ham then sends the details into QST,

*Public Information Officer, ARRL

50 117 L9

which immediately prints the story.
Everyone pats everyone ¢lse ol the back
and we all rest assured that 130,000
han?s now know that hams did a good
joh!

Telephone 203-667-0138

In order to combat this at the
national level, ARRL has established
Newsiine. This is simply a1 teiephone
that is answered 24 hours per day by a
machine. The cailer is given enough time
to leave his name, call, telephone rium-
ber and the essential details of the story.
ARRL takes over from there and issues
the appropriate publicity and news re-
leases to the national wire services and
networks. In a few cases it may be
necessary fo call back the person re-
porting the story for more details,
Obviously, calling Newsiine does not
guarantee that UPl will pick up the
story or that NBC will be knocking on
your door.

What are somne of the kinds of stories
that we will be looking for? Major local
disasters come to mind first. More and
more emergency traffic is being handled
at the local level on repeaters. Not too
long ago a pilot lost his radiocommuni-
cation while making an approach ai
Tucson International. Using a Handie-
Talkie, ke dialed through autopatch to
the air-traffic controller and received his
landing instructions. This got some local
coverage, but was not picked up by the

crystal oscillator are more stable. Bu
the really big payoffs are the improve
VOX gain and stability along with th
20-dB reduction in audio hum on th
carrier. Of course, gone is the tube
replacement problem, particulaily o
the well-known short-lived 6EV7 VO3
amplifier and relay-control tube. Fur
thermore, all of these benetits aid th
pocketbook. Costs average about the
same as for vacuum tubes, with som
solid-tubes  costing more and  som
costing less than current retail prices.

HEF-

national press. If u ham is involved it
rescuing a lost child or locating medi
cine for a dying child in South America
then thete is 2 good chance that one o
more of the wire services will pick yj
the story — if they know about it,

Wire services often look for humar
interest stories, also. Suppose that s
local ham (male) meets another ham
(female) on ihe air, and after a court
ship over the airwaves they decide to get
martied — chances are the wire service:
and, perhaps, even the networks would
carry the story. This should give vou
some feeling for the kinds of stories that
should be phoned in, Since the line will
be answered by a machine at all times.
thete is little reason to call during
business hours unless it is an emergency.
Dial 203-667-0138 and leave vour
name, call, telephone mumber and the
essential details.

No Substitute for Local PR

Please do not assume that this a
substitute for local publicity and public
relations. You should continue to con-
tact the local media yourself or through
vour ARRL public relations assistant
(PRA). WHAT? You don’t have a local
PRAY Contact your ARRL director and
find out how you can get a PRA in vour
area,

You shouid continue fo send in-
formation for “Public Service iary”
and other QST departments through
normal channels. Newsline is separate
from (ST, Calls regarding business
other than amateur radio news can’t be
handled there. All such calls should go
to the regular ARRL number which is
answered by machine when the office is
closed.,

Newsline is strictly a place for com-
piling news items related to ham radio
and passing them on to the appropriate
media. Paste the number next to your
receiver in the shack. Paste it to your
Handie-Talkie. Publish it in vour club
bulletin. We know that hams are good
guys and that they do good things -
Now it is time to tell it to the world!
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LOOPS VS, DIPOLES -
WHERE WILL IT ALL END?

The analysii of loops vs. dipoles, by WA4IVE
and K4HEX, is very interesting.! However,
the fests made here imply that the vertically
polarized component is @ major factor in quad
performance, There is a distinct suggestion
that this component produces a naryow on-
axis lobe at very low-elevation angles. This
seems to be associated with ground reflec-
Hons, Tte location is surprising, since a scale-
model quad {10 wavelengths high at 2 meters)
shows the vertical components to lie at about
+3 from the axis. The horizontal com-
ponent iz on axis. However, the equivalent
does not scem to be present when the quad is
vertically polarized.

1 Jo not have facilities for a full theoreti-
cal or experimental investigation. | hope that
4 careful investigation or study will be made
some day, taking into account H and &
polarization, H and £ lobes, and pariial
ground reflection. {Note to some graduate
student -- it should make a good thesis.} — R.
P. Hovitand, W4MB, 2/00 8. Nove Rd., Box
45, Daytona Beach, FL 32019

[ read with some intercst the article by
Belcher and Casper,' an analysis and dis-
cussion of the comparison of a single full-
wavelength loop antenna to a reference half-
wave ilipole antenna in the environment of a
conducting earth. This is a subject which 1
have previonsly considered in some detail, and
I would like to offer a few observations of my
own concerning the methodology, results,
conclusions and  “unsubsfantiated observa-
tions™ of these authors.

The general model used by the authors
seems quite zood and is the same as has been
used by others. T'wo horizontal dipoles above
a1 vonducting earth should model a rectangular
sor square) horizontally polarized loop above
earth very well, The top and bottom resonant
{oop elements are capacity loaded and shori-
ened. It is well-known that such shortened
slements behave much like full half-wave
dipoles but with somewhat smaller directivity
nr pain; indeed, the free-space gain of an
infinitesimal (elementary) dipole is only .38
JdB helow that of a full half~wave dipole.
‘Thus, the gain of the loop should be dose lu,
but slightly lesy than, the gain of the stacked
broadside haif-wave dipoles. Note that the
vertical portions of the lnop play no part in
the radiation fileld; Jue to symmetry they
wreate only quadrupole local tields.

i'he tree-space gain of the two dipoles isa
strong function of vertical spacing, 0. An
“exgct” calenlation can eastly be made using
an approximation which is probably quite
good. The approximation assumes the current
distribution to be sinusoidal along the half-
wave dipole(s) and the mutual coupling to
have the real and imaginary components given
by tlda and Mushiake in their classical publi-
cation.* ln this way 1 have calculated the
treg-space gain for a few representative spac-
ings. These are shown in Table 1. Note that

' Footnotes appear on page 52.

those figures agree quite well with the graph
shown in The ARRL Antenns Book.® The
value for D = 0.318 wavelength does not agree
tog well with the value of 1.94 dB calculated
by Belcher and Casper; the reason could be
due to round-off etrrors in the field-strength
comparisons made by these suthams. To
model a square {quad) loop, one must use =
0.25 #: such a [oop should therefore have 4
gain over a half-wave dipole somewhat smaller
than 1.09 dB.

I now come to a difficulty with the wmodel
used by Belcher and Casper, In all of their
calculations they use O = 0318 A "o
approximate Lindsav’s model.” Lindsay used
circular loops with diameters which were
indecd 0.318 A, but it is obviously wrong to
model 4 loop with dipoles separated by the
full diumeter of the loup. One should place
the sirulating dipoles at a separation approXi-
mating the mean or average loop current
distribution; inspection shows this to be close
to (.25 wavelength! No “exact” caloulation
has been made (o my knowledge of any
equilateral Ioop contiguration other than the
horizontal sguare, but all of them by inspee-
tion show current . distributions that can be
well approximated by £ = 0.25 A | believe,
therefore, that the free-space loop gain is not
very dependent wn whether the loop is a
triangle, square, diamond, bexagon or circle
(this peint was also mentioned. explicitly by
Lindsay*}. Furthermore, it appears that the
loop gain as calculated by this dipole model
should be about 1.U dB instead of the 1.94 dB
cited by Belcher and Casper’ or the approxi-
mately 2 dB found by Lindsay.” The dis-
crepancy in the case of Belcher and Casper fs
probably entitely due to their choice of D} in
the cuse of Lindsay it is verv possibly due to
experimental or calculational error. lindsay
did not state his estimated absolute accuracy
of the determinations; gain calculations were
made entirely from the experimentat 3-dB F-
and H-plane angles rather than the more
cumbersome, but potentially more accurate,
power density integrations over the eutire
sphere. In arder to really cear up this
contraversial puint, it would be nice for
someone to do a very careful experiment
where the inherent absolute acuuracy is sig-
nificantly better than the discrepancy itself!
On the modeling side. it wowld alse be nice
for someone to make a rigorous calculation
for o circular loop o verify its performance.
Because of the reason given abuve, | believe
all loop-vs.-dipole pain figures are sotmewhat

Table 1
Free-Space Gain, Stacked Horizontal Dipoles

VERTICAL GAIN, d8
SPACING. D, A OVER A DIPOLE

v} 0

a1 0.176
0.25 1.086
0.318 1.734
05 3830
07 4.819
10 2178

uverstated.

Furthermore, the gain figures of a loop vs.
dipole are, in my view, largely an arfifact of
the definition of loop height. 1f one thinks of
the loop as two stacked dipoles (as in the
actual model), then the fow-angle radiation
gomes predominantly from the upper dipole.
It is no surprise, therefore, that this upper
dipole wutperforms the reference dipole at a
lower height (the mean height of the loap).
Note, howeves, that if the reference dipole
were at the same height as the fop of the
loop, the results would be entirely different.
In fact, the loop shows inferior performance
at low angles in this case. Thus. the vited
performance is not so much an “inherent™
loop v&. dipole measure but more a loop vs.
“what dipole” measure. it has been my
experience that amateurs quate the height of
their quad in any of three ways — as the
height of the bottom of the loop, the height
of the midpoint of the loop (hoam height, in
many installationsj, or the height of the top
of the loop, These changes in definition,
especiglly at fow heights, have more to do
with comparative performance than the in-
herent properties of loap vs. dipole.

As unsubstantiated observations Belcher
and Casper observe, “in all real-world situa-
tions, the loop is somewhat unbalenced he-
tween top and bottom currents which causes
the vertically polarized components of radia-
tion to be greater.” Unbalance between top
and boftom currents in the twin-dipoles
model cannot produce vertically polarized
radiation. What does produce vertically polar-
ized radiation is an off-center feed point in
the loop {most amateuss do this at the corner
of a triangle).

Belcher and Casper continue, “A one-
wavelength horizonfally polarized loop may
have more gain in the diamond configuration
than in the square. This is due to the current .
centers being separated by different distances
and could account for the diversity of guins
reported.” | wonder if this is really true. it
would, indeed, be a fine idez fur snmeone fo
make a lepitimate rigorous calculation.

In this article the authors have dealt with a
model for a single loop over a perfectly
cotducting ground. 1t is natural for the reader
to extend the apparent conclusions to nulti-
ple loops as in a two-, three- or four-loop
quad system. 1 want o point out here that
the computed gain increase for stacking multi-
clement Yagi arrays at 4 separation, 0, of
(1,25 & to 0.5 A is less than that for dipoles.
This is largely due to the greater overlap of
the larger aperture of each multielement Yagi.
Therefore, the uttractive loop gain over a
dipole of one dB (for D = 0.25 wavelength —
free spave) diminishes for moiticlement sys-
tems. For such large arrays the stacking
separation should be increased to perhaps a
full wavelength: such stacked Yagis should
always outperform a single multiloop (equiva-
lenty quad.

My conclusions are that Belcher und
Casper have not resalved the long controversy
over loop gain vs. dipole pain, nor have they
shown why a single thorizontal) loop is
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significantly better for DX than a simpte
dipole piaced ut a reasomable height (for
example at the height of the top of the loop).
- fames {. Lawson. W2PV, 2532 Trov Rd.,
Schenectady, NY 12309

This jetter is in tesponse to Jumes L. Lawson’s
letter which vontained a oritique of our
August QST article nn Joops vs. dipoles.’ Mr.
Lawson’s critique contains two key items of
fundamental impact: (|} the choice of 0.318
+ for the spacing of the two phased elements
in the loop model, and (2) the accuracy of the
computer model in predicting 1.94-dB tree-
space gain for the loop over u dipole, using
0.318-A spacing. We have found that Mr.
fawson’s points are indeed well taken, und
wir results are in need of revision,

The choice of (.318-A spacing was based
upon the diameter of the cirenlar loop used
by Lindsay,® reinforced by an erroneous
determination that 0,318 A was a good
approximation of element spacing for 4
diamond-shaped loop. Encauragetnent was
ulso provided by agreement with the empirical
gain  results ohrained by Mushiake and
Adachi.® Reexamimation of the diamond
shape, assuming sinusoidal current distribu-
tion for the horizontal component, indicates
that 0.25-h spacing is indeed more realistic.

With regard to the discrepancy of pre-
dicted array” gain for 0.318-\A spacing vs.
Lawson's calculations, we have found that
round-off errors are net the explanation. The
computer equations were found to contain a
subtle error that resulted in optimistic results,
The error was carrected and the free-space
gain cafculations were rerun, with interesting
results. Table 2 summarizes results for various
element spacings in comparison with Tai's
classic curves,® Lawson’s calculations (Table
1), and data from The ARRL Antenna
Rook.* All figures are for 1.5-A elements
refative to a 0.5-) dipole in free space, with
the exception of the one volumn for isotrapic
elements.

As is immediately apparent, our current
results track Tai's results for isotropic ele-
ments almost exactly, This is to be expected
since our method involves simply multiplying
the element equation by the array equation,
and the element equation effectively drops
nut when the array and single element field-
strength figures are ratioed for refative gain.
Tai's results for {.5-A elements are also given,
and it is seen that up to (.7  they differ by a
maximum of 10 percent from the array gain
figures for isotropic elements, This difference
illustrates that it is not entirely rigorous to
multiply element gain by array gain to predict
total antenna gain, but for our purposes this
method is 4 reasonable approximation. It is
also evident that Tai’s 0.3-A results are in
substantial disagreement with lLawson’s
figures and these extracted from the Antenna
Book. No explanation is offered for this
discrepancy. it was noticed, hawever, that the

array-gain figures listed on page 128 of the
ntenna Book for three throngh six halfowave
clements are in close agreement with Tai's
results,

Having determined that the computer
equations correctly predicted array gain for
isatropic elements and approximated results
to be expected with 1,5-A elements, the
analysis for two 0.25-a phased dipoles vs.
single 0.5-a dipole was accomplished. The
resilis predict 1,14 dB of gain at 0.318-2
spacing and 0.63 dB af the more realistic
.25- spacing, Thus it is quite apparent that
our initial figure of 1.94-dB gain is optimistic
and, in fact, the frue freespace figure should
be somewhat less than 1.0 dB.

Because ot the time and quantity of daty
teduction involved, we have not attempted to
rerun afl of the curves showing radiation
pattemns at various elevations above ground
and loop vs, dipole gain at various take-off
engles and elevations, We anticipate signifi-
cant changes only in relative pattern ampli-
tudes rather than shapes. however, and the
gain magnitudes of Figs. 5B and 5C of our
catlier article may be optimistdc hy up to 1
lactor of three.

Mz, Belcher and | are indebted to Mr.
Lawson for his time-consuming critique. We
sincerely hope that this exchange might
stimulate others to contribute to the subject,
— Paud W, Casper, K4HKX, §592 Sylvan Dr,
West Melbourne, FI, 32901

RFI AND THE
URBAN AMATEUR

One frequent topic of conversatinn among
amateurs these daysis RFT and the apartment
iurban) ham. 1 have seen many items in the
correspondence column  from urban hams
requesting more asticles and more industsy
attention {o their specific needs. Perhaps
some of my discussion will be of general
interest to these hams,

First, let me comment on the availability
of properly shielded equipment, There isn’t
any, except on the used market under the
heading of E. F. Johnson. I've checked
Tempo, Kenwood, Drake, Heathkit, Collins,
Ten-Tec, Hallicrafters and Yaesu. Some were
better than others (or maybe that should be
“worse than others™), but they're all wom-
peting for last place.

My station equipment consists of a much
modified Drake T4XC transmitter and a
slightly moditied Drake receiver (SPR4). The
transmitter has an added bottom plate
(shield) that is fastened on ail four sides to
the chassis. The normal boitom cover sijdes
aver this, The cabinet top cover has heen
modified so as to include sheet aluminum
with cut fingers (contact fingers) that exert
pressure around the perimeter that the pover
normally encloses. OFf course, this entailed a
lot of work sanding off the epoxy paint on

Table 2

Comparative Gains

SPACING BELCHER/CASPER TAl
0.5 A} (EN

0.25 A 0.87dB (0.8dB

0.318 4 1.38 1.4

05 A 3 3.0

0.7 x 4.07 4.

1.0A 301 3.0

TAI LAWSON ARRL
{05 A} {05 A) 0.5 A}
0.76dB 1.1dB 1.0dB
1.28 1.7 1.7
3.3 3.8 39
4.29 4.8 43
248 28 28

the covers and sanding the nonconductivi
Iridite cadmium plating found cn the chassis
The latter part would have heen much easie
on the older copper-plated 14 or T4X}
mewigls. The work took sbout 20 hours au
was fairky effective. [ also sdded some surcen
ing {aluminum eoafed with silver) to see if i
would help, however, ['ve never determined i
it did. Betore moditication, running the trans
mitter inte a dummy load on 10 or 15 meter
would completely wipe out local TV Channel:
6 (10 meters) and 3 (15 meters). The TV was
a sony TV 720 black-and-white set located
zbout five meters away from the transmitte:
ti.e., across the roam) with a “rabbit-ears’
antenna. Also visible on some hands on the
TV monitor was the 5645-kHz BFO and the
HFQ crysial injection ascillator. After modifi
cation, the TV monitor was clean on 1{
meters monitoring Channel 6. Fifteen-mete;
eperation produced a slight herringbone pat:
tern an both Channeis 3 and 6. Alsn, there
was no evidence of leakage of the injection
oseillator (HFO). It was determined that the
5645-kHz energy was cicaping via the Morse
code key jack; a small coil and 680-pF
capacitor were used inside the T4XC to
eliminate the problem. There was already a
0.01-uF unit but apparently the pickup loap
was lower than the capacitive reactance pre-
sented by the bypass. It was also necessary to
use double-shielded coax for the HFCO slave
energy to reduce this cause of TV The cost
for aluminum and parts was below $5,
Apparently manufacturers do not consider
such problems as serious, However, to the
urban ham they are just as important as to the
fringe-area ham. A phone call to the R, L.
Drake Company about these problems put me
in touch with the company’s service manager.
I explained that [ live in an apartment (2nd
floor) and that 1 need better shielding. He
suggested that z goond ground woutd help it
would help very little). I asked if a special
shielding enclosure was available and told him
that even a price of $150 wonidn't frighten
me because 1 had about $2,000 worth of
Drake equipment and accessories. I was po-
litely informed that Drake uffered no such
cabinetry for their transmitters or receivers.
That encounter reinferced my apinion
that manufacturers don’t think this problem
is worth considering. ¢ do, and I hope that
you, too, share the apinion. A manufacturer
shouldn’t assume that 95 percent of his
squipment won't be in a pesition to cause
interference, If he does, then he is in the same
boat as the hi-fi manufacturers who assume
that only 3 percent of their equipment will be
in a position to intercept und rectify a local
amateur, Thomes W. Howey, WB2IMI,
K-20 Fairways Apes., Hilltop, NT 080121—9_5:__3—“
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Product Review

Southwest Technical Products Corporation -
6800 Computer System

The Southwest Technical Products (SWTPC)
4800 microcomputer system is a {amily of
kits, the basic system comprising a complete
womputer with 4096 words (4-k bytes) of
static read/write memory. The system is based
on the Motorola MCeRU0 microprocessoy 1C
{MPLN and its mating support devices.

This is the second item fram SWTPC that
has been reviewed at ARRL hq., the first
being the CT-1024 {erminal system {sce
“Pradurt Review,” March 1977 (QST) As
with the terminal-interface unit, the guality
of the circuit boards and components was
tound to be excellent, The SWTPC method of
markefing their sysiems way be dightly Jif-
ferent from whai ham-kit builders are gecus-
tomed ta. Some nf their kits arg broken down
into subkits so that the builder only has to
purchase those tems required for his system
needs. The 6800 system consists of the
tollowing subkits which are treated in detail
in this review; MP-A, MP-B, MP-C, MP-D,
MP-F, MP-M and MP-P.

The MP-A Microprocessor-Board
Subkit

The MP-A pc board is the heart of the
nmicrocomputer system, containing the pri-
tmary logiv. The pc boarnd measures S<1/2 % 9
inches ang is double sided with plated-
through hales. in addition to the MC6800 1C,
there is an MCBHE30 read-only memory (ROM)
iC which stores the system mini-operating
instruction program, and an MC8810 which is
1 128-byte scratch-pad memory for the ROM.
A& orystal-controlled  processorfclock  driver
and a baud-rate generator provide serial-intez-
face rates of 110, 150, 300, 600 and 1200
haud for all but the control interface which is
aperated at 110 or 300 baud, The MP-A pe
toard also contains a power-up, matiual-reset
circuit which loads the ROM-stored system
mini-operating program when activated. There
are 16 address lines und eight bidirectional
data lines which have full inputfoutput ([/O)
buffering.

Before going further, let’s explain three
terms used in discussing computers: hardware,
software and firmware. Hardware usually re-
fers to the circuitry, the various components,
{Cs. power supply, ete. Software, on the other
hand, meany the progratis op programming
material used in eomputers. Firmware is
comsidered ax the interconnections within a
swstem or device that permanently determing
what functions it can perform. Firmware for
the 6300 microcowputer is contained in the
MCBHID ROM und is named MIKBUG hy
Motorola.

The MIKBUG (ROM type 68301} is pro-
grantmed to provide several functons in this
system. It can 1) load user programs or duta
into memory from either a keybouard or tape
where applicable, {2) execute user programs,

(3) list user programs or data within specified
memory locations on the terminal or tape, (4)
print the data contents stored within the
internal microprocessar registers, and (3
change the data in specified memory locations
ur segisters,

Any of these functions can be called up by
simply pressing a restart switch on the conirol
panel, In fact, the sysfem i3 the height of
simplicity in that only two switches are used
oo the microprocessor — a switch to turn the
system on (ae power) and the resef switch, We
don’t mean o imply that vou don’t need &
ferminal beceuse you o, but the prepro-
grammed 6830 ROM makes many functions
easy to perform,

The 6804} microprocessor 10 ix a 40-pin,
cight-hit, parallel processor with 16 memary/
peripheral-address lines and zn eight-bit bi-
directional data bus. ‘There it a full comple-
ment of 72 basic instructions with tive possi-
ble address mandes (direct, relative, immediate,
indexed and extended). There are six internal
registers (a register ix a short-term storage
circuit whose cupacity is usually ope com-
puter word). The registers include a4 prograin
counter, index register, accurnuliator A, accu-
mulator B and a condition-cade vepister. An
accumulator is a register for doing such
arithmetic and logic functions as addition and
<hifting. The minimum instructien-execution
time in the 68300 {s two us.

Alse used in this system is an MC6K10
random-access memory (RAM)Y 1C which is a
[28 ¥ 8-bit memory, This IC is ased primarily
to support the 6830 ROM. Hawever, a lurge
portion of the RAM addresses are unassigned.
This means many short programs, such as
diagnostics, can be loaded directly into the
nperating systern withaut the need to use any
of the static-memary boards,

MP-B — Mother Bourd

The mother board is the circuit board that
accommodates all the other pe boards, the

MPU board, memory units, interfaces, scrial
or parallel 1/O and g0 on, The MP-B isa 9 %
14-inch, double-sided pc board with plated-
through holes. Provisions have been made for
up to four memory boards (a total of 16,384
words [16-k bytes] of memory or 4,096 |4
k] per board) along with the microprocessor
system board, and eight interface boards. If
more ‘mermory is needed, {wo mother baacds
can be placed in parsllel which will fhen
provide a total of 32,768 words (32-k bytes)
of random-arcess memaory.

The mother board uses Molex type male
connectars of the S0-contact strip variety
permanently mounted to the board, The
other boards have female Molex sockets
mounted to them so they can be plugged in
the nother board. This connection method is
very rugged, Clrcuitry on the mother bourd
consists of  interconnections between the
vatious interface hoards and the information
bus of the system. 1Cs are wsed to drive
selected contral lines feeding the various
interface po Curds. The eight-bit data bus far
the main and interface boards are bidirection-
al. Bidircctional-transceiver bufters ¢iCs) are
used to buffer the incoming and outgoing
data to the processor-system data bus.

MP-M Memory Board

‘I'he MP-M memory board is a 5-i/2 X
inch double-ided hoard with a fotal storage
capacity of 4,096 words (4-k bytes) of 8-hit
random-zceess memory. The circuitry on this
board provides all the address decoding and
duta-line buffering to handle a total of 32
type 2102 (1 k x i bit) RAM s All
interconnections are made to the system via a
50-pin connector of the type described abave.
There are twa S-volt regulator 1Cs on the
hoard, one for cach 2 k of memory.

MP-(' Serial Control [nterface

The MP-C control interface is a 5~1/4 %
3-1/2-inch pc board which is designed to
interface & serial tetminal to the computer
svstem for bhoth system control snd, when
selected, user program O, The interface may
be configured by jumper) to aperate seriafly
at cither 110 baud (10 characters per second)
or 300 baud 130 charucters per second) with
an upper-case ASCII terminal that 1s R8-232C
or 20-mA-TTY compatible. I'he heart of the
interface is 1 Motorola 6820 peripheral inter-
tace adapter (PIA). The PIA interfuces the
MUGEON with an eight-bil bidirectional data
bus, three chip-sefect lines. two register-select
lines. two interrupi-request lines, read/write
line, enable line and reset fine.

MP-P Power Supply
The MP-P supply is designed to pawer the

mother board and its complement of plug-in
boards including four full 4-k-byte memory
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hoards, The vnltages available from the supply
dre phus and minus 12 volts and 7 to B volts
unregulated. The 7- to &-volt hus is used to
feed all nf the S-volt regulators used through-
aut the system.

‘the power transformer has a 10-A rating
far the 7- to 8-volt line and 0.5 A for the
12Z+olt bus. A small circuit board i5 used to
hold the diodes, fuse, electrolytic capacitors
atd the eable terminal for the power-supply
fine to the mather board.

MP-F Enclosure

The MP-F is the enclosure for all of the
previously described Hems. The cabinel is
15-1/8 inches wide, 7 inches high, and 15-1/4
inches deep. The chassis cover is black anod-
ized aluminum with polished aluminum trim
around the cabinet.

MP-D Documentation Package

The MP-D docurcentation package is a
Inesedesfl natebook containing comprehensive
information on the A8U0D<system hardware
and software. In addition, the package in-
cludes the Motorola-written 6800  pro-
yramming  manual which gives complete
assembler/machine-language  instructions as
well as various programming manuals.

Construction Notes

Ruilding the SWTPC 6800 system is not
something you are going to complete in an
avening, Their inszructions are excellent, but
this i3 a construction project where ane js
wise o take plenty of time. Like many
typical kit builders, i didn’t take my time and
hwrried on some items. Sure enough — prob-
lems, "Uhe time spent troubleshooting could
have been saved in the first place by not
hurrying, Also, a jeweler's magnitying visor
was found to be a real help. The memory
boards have rather close-spaced pc runs so
when soldering the iCs, une must be careful
ta avoid solder bridges. (There were o couple
of those too!) Everything went together with
no problems {except those just mentioned)
and after the ervors were found, the computer
worked!

Software

As mentioned at the beginning of this
review, software is programming. One af the
things vou'll be hearing ¢ lot about when
discussing microprocessors is simple ways of
programming fhem. Ji isn’t easy to use
machine language and it takes considerable
study to learn how to program in this manner.
in the early days of computers, some savvy
aperators derived methods {or lunguages) tor
simplifying the job of writing computer pro-
grams, FORTRAN, COBAL and APL are just
i few of the lanpuages which are currently in
use. Another language which uppears to be
popular with rmicroprocessnr hobbyists s
BASIC {which is what this writer uses).

A tremendous amount of work and ex-
pense goes into “bnilding™ « BASIC program,
at leust a good one. Some manufacturers
wharge quite a price for BASIC programs
usable with their miczoprocessor systems.
SWTPC has an interesting philosophy. They
practically give their BASI( proprams away,
$4.95 far a 4-k and $9.95 for an 8-k program.
SWTPC probably tigures that by keeping the
software prices down (or giving them away, a8
they do m their bulleting) they will attract
more voinputer customers. You'll notice arti-
cles in QST showing programs for various
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amateur-computer uses, Chances are they’l! be
in BASIC,

At the time of this writing, the price class
of the complete system with 4 k of memory is
#3958, The manufacturer is Southwest l'echni-
cal Products Corp,, 219 Rhapsody. Suan
Antonio, TX 78216, Bulletins and catalogs
are available. - WIICP

HEWLETT-PACKARD 3476 A
DIGITAL MULTIMETER

Digital multimeters, an expensive [uxury tor
aven a well-equipped laboratory a doZen years
ago, are now hecoming available in models
that cost less than a sinall amateur transeeiver,
One such model is ihe Hewlett-Packard
3476A. With the 34764 you pet not only
economy, but you get that economy with all
the luxury features included ~ autozero,
autopolarity, autoranging and more.

Nearly all the commercially manufactured
digital multimeters of today will measure ac
und dc volts, av and de current, and ohms —
cauh in several ranges. Being no exception, the
3476A measures ac and de valts in five ranges,
0.1 volt “full scale” to 1100 volts: meastires
vhms in five ranges, 1.1 k& to 11,000 kg
and measures av and de current in two ranges,
D01 A and 1.1 A, Accuracy on the low-volt-
age de ranges is 0,3 percent of reading, and 2
pereent or hetter for ac ranges (helow 2 kHz),
The input impedance of the instrument is 10
M2 (shunted by less than 20 pF) for all
voltage measurements. Ohmmeter measures
ments are aecurate to better than 0.5 percent
of reading, and the open-circuit voltage at the
test terminals for these measursments is less
than 4 valts, For current measurements the
instrument impeadance 1§ less than 1.5 ohms;
accuracy for de is (L8 percent of reading and
for av is better than 2.5 percent of reading
(below 2 kHz). All ioput circuits are fuse
protected, With ail of these measurement
capgbilities, the 3476A holds its own with
aven the best of the conventional elactronic
multimeters, some of which are in the same or
a higher price class.

One complairt many users of digital muit-
meters have is about the continual need to
change ranges while making measurements,
especially when accuracy 18 wanted. Here is
where the autoranging feature of the 34764 ix
very helpful; the indication range I auto-
maticatly selected to show you the measure-
ment most accurafely {within the capability
of the meter) Vaoltage measurements are
diways shoawn in volts, vurrent meastrements
always in amperes, and ohmmeter measure-
ments always in kilohms. (But if vau wertf to
stay in the sume measurement range for a
sequence of measurements. o front-panel
switch allows you to do this.) Or how shout
the annovance of having to swap the test
feads around every time a measurement 15 to
be made for the oppusite polarity. 1hat
nuisance 18 gone with the 3476 A; autopolarity
takes care of making the reversal tfor you.
Even zeroing s «done away with, and you
really appreciate this feature when you're
making a sequence of ohmmeter measure-
ments with values covering several ranges of
the instrument.

Qperation of the 34764 is controlled by
six push switches, for power onfoff, ac/dc
made, voltage measurements, current nHiea-
surements, ohmmeter measurements  aond
autoramgingfrange hold. the LEL display

fentures leading sero suppression, and aul
matic positioning of the devimal point
provided by the autoranging feature. Deper
ing on the range and type of the measu
went, up to faur digits plus decimat point a
negative polarity indicator may be displaye
The digits themselves are 0.2 inch hig
Measuring Z-3/8 ¥ 6-1/2 X % inches avers
the case is made of high-impact-resistan
plastic. The complete instrment, less te
leads and power vurd, weighs o more
ounces. A convenient bail permits the 3474
to be used in any of three positions: fl
elevated approximately 157 (as shown in t
photo), or elevated approximatety 50°. ia
fher convenience is offered in the event o
of the ¢ircuit-protection fuses is hlown, wi
no disassembly or reculibration required. Si
ply slide back the vover plate and pop out t
fuses.

The 3476A operates from the ac lr
requiring 104 1o 127 volts at 6 VA, 54 to
Hz. Other options are available for 50
operation and line valtages up to 250, Ort
brather of the 3476A, the I1476R, may
operated either from the wc line or from
internal NiCad batteries. All the other fe
tures of the 3476B are identical to those
the 3476A; the B version may he uperated
to eight hotirs from hatteries which are tul
vharped initially, These digital multimeters 4
manufactured by Hewlett-Packuard Compan
P O, Box 301, Loveland, <O 80537, Pri
fass of the 3476 A is 52235 and of the 1471
is 3275 tincluding rechargeable NiCad b
teries). With the 3476A7B are available
number of uptional accessories, including
soft carrying case with showlder strap, an
prabe tor operation to 700 MHz, and
test-lead kit with all kinds of replaceable ti
for the probes - alligator clips, spade lug
needle tips, banana plugs, and convenfion
probe tips. The instruction tianual 18 sevor
to none, with rull operating instructions,
section on theory of operation, another «
maintenance and adjustments, troub]
shooting Jiugrams, schematic disgrams ar
very detailed parts lists. — K I PLP

SINCLAIR MODEL b-236H
2-METER ANTENNA

If you're w 2-meter mobile fmer, maybe yc
comstantly worry about having vour rig rippe
uft. After all, that $/8-wavelength antenna «
the trunk of the car is a dead giveaway
would-be thieves that there’s expensive radi
equipment inside. But fzke heart - Sinela
Radio Laboratories has # solution o vor
dilemma! Sinclair bas been noted for pr
dacing “security” type antennas for som
time. The concept is one of disguising the fa
that there ts a mobile rig installed in a vehic



where the gntenna would be the tip-off that
two-way 1adio gear was i use.

Sinclair’s madel D-236H is an antenna that
appears to be a typical a-m broadcast-band
receiving antenna. 1t is similar in appearance
to the yntennas used on automobiles before
the wire-in-the-glass type was found on more
recent vintage cars. ln actuality if & an
4-m/fm broadcast-band receiving antenna, but
it also happens to be a 2-meter mobile
§{8-wavelength antenna. Matching for the
antenna to a S0-ohm load is accomplished
with a capacitively tuned stub. A pnwer
splitter is used to facilitate placing the trans-
ceiver and the broadcast receiver in the
antenna line, simultanecusly. The D-236H
antenna system is rated for use at power levels
up to 100 watts with an insertion loss
(through the splitter) of (L2 dB. Insertion loss
ut the a-m broadeast-band frequencies is
specitied at 0.2 dB and at (L5 dB for the tm
broadeast band. isolation between umateur-
band transceiver and ihe broadcast-hand re-
ceiver port is 30 dB minimum.

Installation of the antenna system usually
involves the removal of the original antenna
from the var, if one was already instalied, or
drilling ichassis  punching) the required
mounting hole for the D-236H in an appropri-
ate location an the body of your automaobile.
‘The splitter and matching=stub assembly are
mounted behind and under the dashboard
inside the car. Since a power splitierfcom-
biner is used, no switching of the untenna
between car radio and amateur-band trans-
ceiver 1§ necessary.

Maybe this antenna won't stop rip-ofis
completely, but it may be a way to save your
de from the hands of would-be thieves! Just
make sure you hide the rig. All the camou-
flage one could use won't help if the thief
happens to walk by your car and see your
aquipment, The D-236H is manufactured by
sinciair Radio Faboratories, 675 Ensminger
Road, lonawanda, NY 14150, — WIICP

COMPUTER WAREHOUSE STORE
YIDEO MONITOR

It you age one of the “new breed” that is into
RITY or incrocomputers which use videso
displays, you may be interested in the Com-

Strays

[ would like to get in touch with . ..

o anyone knowing the whereabouts of radio
operators aboard the Navy destroyer U.8.8.

puter Warehouse Store video display. The
Jispiay, which uses a 124nch CRT, is housed
in an atiractive 12 ¥ 12 % li-inch cabinet.
The display provides a viewing area of 7 % 9
inches and has room for 24 lines with an
A0-character length.

The CRT is a P39, green-phosphor type
which provides more comfortable viewing
than a black-and-white tube. The video input
requires the standard 1-volt pk-pk signal. The
display has a Dbuilt-in power supply and
eooling fan. These units are new but surplus,
We checked one out with a TTY/computer
terminal and were pleased with the perfor-
mance, Price class at the time of this review is
$150, Distributed by Computer Warchouse
Stare, 5R4 Commonwealth Ave., Boston, MA
02215, ~ WHICP

DATONG ELECTRONICS
LIMITED — DATEST 1

The Datest 1 is an instrument which will test
trangistors and operational-amplifier 1Cs. It is
intended for use in research and development,
repair and production environments. An easy-
to-use pocket-sized mstrument, Datest 1 may
fill u gap in the capabilities of conventionat
testers which often provide either too much
ar too little information and may be difficuit
ta use or too time-consuming for general vse,

The Datest | will test bipolar and FETs,
diodes, and operstional-amplitier 1Cs and will
display test tesults instantly as characteristic
patterns on an array of six LEDs. No prior
knowledge is required of device type (npn ot
pnp transistors, p- or t-chanmel FETS or even
if it is 4 bipolar or an FET). lostead, Datest 1
will supply this information as part of the test
results. And the unit is supplied with “‘twee-
rersprobe™ and “needle-probe” for rapid and
convenient in-circuit festing of the compo-
nent.

The Datest 1 is available from Datong
Flectronics Limited, 11 Moor Park Avenue,
Leeds LS6 4BT, UK.

THE ANTENNA SPECIALISTS
COMPANY HM-224 220-MHz
MOBILE GAIN ANTENNA

As many amateurs who have operated mobile
on vhi fm have found out through experience,
the performance of a quarter-wave whip
antenna leaves u lot to be desired. There is a
variety of untennas available for the 144-MHz
band that offer improved coverage — many of
them being the hase-atched or base-loaded
5 /8wavelength type of radiator.

The Antenna Specialists Company has
taken ware of the antennz needs of the
220-MHz fm crowd with an improved-perfor-
mance maobile antenna. Basically, the antenna
is a base-fed 1/4-wavelength section with a
5/8-wavelength radiator added on top. There
is a matching inductor between the sections
of the radiating elements. to perform the
impedance transformation between ithe tap of

Wakive when she sank near France in 1918,
especially |, R. Fitzpatrick, Lyman buryea.
and shipmate Jetty, Stu J. Ruch, WBIWVL,
Veteraus of WWI, Barracks 790, 1002 W.
Charles 5t., Champaign, IL 61820.

© amateurs or shortwave listeners who would
like to form a net to exchange tips on

the | [4-wavelength portion and the bottom of
the 4%/B-wavelength whip. The inductor is
encapsulated in = tough, wolded, yrey plastic
material, which protects the coil and provides
durable support for the upper portion of the
whip.

Performance evaluation of an antenna
mounted on a vehicle is uften very difficult,
in terms of absolute numbers, because of the
nearby metal that tends to distort the radia-
tion pattern. The irregular shape of the
ground plane, in the form of the car body,
also has the same effect. [o theory, this
HM-224 antenna should raise the center of
radiation sbove the surface of the car and
Jower the angle of radiation, in addition to
providing an increase in gain. The gain im-
provement was often difficult to discern,
depending upon the direction and distance to
the repeater being received. At times, there
was nao change by comparison to u | {4-wave-
tength whip; at other times there was a greater
indication of gain than theory would predict.
The greatest improvement, and it was con-
siderable, was noticed in the response while in
motion, Rapid fading and flutter (picket-
fencing) were all but eliminated. In shadow
areas, where reception on the small whip was
poor, the Antenna Specialists’ HM-224 usual-
ly provided enough improvement to enzble
the mobile station o vopy the repeater, albeit
not full quieting. Also, there was 4 uoticeuble
improvement in the distance at which « given
repeater could be used, The reason for this
was sumewhat hard to pin down because of
the terrain (plenty of small hills and valleys,
with lats of shadow aress}, but the effect of
the antenna gain was noticeable and warth-
while.

The HM-224 antenna it mechanically
rugged - the whip seciions are joined by the
tough plastic which covers the voil, as men-
tioned. The bottom of the whip is given
support and flexibility by 4 strong coil spring.
The entire length of the antenna is 49-1/2
inches, so a spring & definitely in crder to
prevent damage if the antenna strikes a tree
branch or some other cbstruction. The whip
and spring assembly unscrews easily from the
base section for ease of remaval for security
purposes, or for safety when sending the
vehicle through a car wash,

‘The bage clamp is of the no-holes variety
— a C type of clamp that clips over the lip of
4 trunk 1id or hood. it fastens by means of 2
couple of rugged set screws. Sume protection
is given to the coaxial cable by providing a
depression or channel in the pressed-metal C
section of the mount. This prevenis the trunk
lid from chating the cable and causing a
problem  with deformed or broken coux.
Enough RG-38/U ceble is furnished to reach
from the trunk compartment to the dash-
boatd area of «Imost any modern car.

‘The price class for the HM-224 at the time
of this review iy $34. The antenna iz manu-
factured by The Antenna Specialists Com-
pany. Division of Orion Industries, inc., and
may be purchased at any authorized Antenna
Specialists dealer nationwide.

international shortwave DXing, especially for
reception of rare foreign commercial broad-
casts. M. W. Baker, WB9YOE, 415 E. Sixth
St., Dixon, IL 61021,

o clubs interested in maritime mobile com-
munications. Russell A. Bert, WICIW, 192
Howard St., Melrose, MA 02176.
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Aints end Kinks

A DIELECTRIC “NO-NO”

Let’s call this a Hint, rather than a Hint and
Kink. In fact, 1 would Hke to hint sirongly
that certain kinds of insulating material,
regardiess of how good they look to the
human eye, are definite members of the
“no-no” family. Vhi and uhf men are es-
pecially cognizant of the need to sclect
stitable insulating materials, as the effect of
using an improper dielectric substance be-
cames  fore pronounced a8 the operating
frequency is increased.

Among the worst offenders available to
amateurs on a widespread basis is nylon,
Polyvinvichloride (PVC} is a bad hombra also,
Despite the physically durable nature of the
materials, they are extremely lossy, In circuits
where considerable 1f power is used, they will
absort the rf energy, heat up rapidly, then
warp or melt. Even though the insulating
agent may not burn or melt (depending on
the power level involved), the losses will be
high. '

Melted PYC tubing.

The photograph shows the vatastraphic
result of using PYC tubing for building 3
loading coil for 4 top-loaded vertical antenna.
When 300 watts of rf power were supplied to
the antenna, there was an immediate and
vonstant change in SWR. Eventually the SWR
hecame so great that the transmitter would
not Inad into the antenna system.

Fxamination of the vertical showed the
top section {Joading inductor and above) to
be leaning at a 30-degree angle with respect to
the tower member of the vertical. The inmer
EVC support tube for the coil had overheated,
causing it to melt the plastic centering disk at
the lower end of the coil, The photograph
shows the warped inner tubing section -
complete with rf burn holes!

The inductor was rewound on two-inch
diameter solid phenolic rod (impregnated-
vioth variety), and the problem was resolved,
in an ideal situation (though frail, physically}
ah air-wound coi, or one placed an a ceramic
form, would be vsed. — WICKK

ADDING i-MHz OFFSET

TO THE KDK FM-144

Automatic plus or minus 1-MHz offset may
be added to the KDK FM-144 simply and
cconomically, using the circuit shown in the
schematic diagram. No additional crystals are
required. The only limitation is that the
operator must place the rig in the SIMPLEX

5 05T

mode when the |-MHz offset is ta be selected.
Normal operation of the transceiver is not
affected by this modification.

KT is a 12-volt miniature spdt reed relay.
When fransmitting, this relay is energized
simultaneocusty with the existing T-R relay,
whenever 81 is closed. The anode of D19 is
separated from the 147 terminal on the MHZ
switch and connected to the arm of K1. While
receiving, the anode of D19 is connected to
the 147 terminal as in the originai circuit, but
when K1 is energized DI is connected ta the
146 terminal of the MHZ switch,

It the operator is receiving in the 146 to
147-MHz segment of the band, selecting the
1-MHz offset will switch D19 to add a BCD
“1" to the MHz counter while transmitting.
When receiving in the 146- to 147-MHz
segment, the modification causes a RCD “17
to be subtracted from the MHz counter. The
frequency display of the fransceiver will
indicate the frequency the rig is transmitting
or recejving on. Offset direction is determined
by the selected receiving frequency. The
proper offset i3 automatically chosen, and
operation below 146 MHz or above 148 MHx
i impossible. Placing 81 in the NORMAL or
open position restores normal operation.

An additional circuit was added to the
FM-144 which may be of interest to owners
of other synthesized rigs as well Lock-up
time of the phase-locked loop may vary
depending on ambient temperature. A trans-
mit-mhibit circuit will prevent the rig from
transmitting until the loop is locked. Vnltage
dropped across the UNLOCK famp turns Qf
on, which holds the base voltage of reguiator
contrel transistor Q3 at ground. Turning off
Q3, a ISCI908, cufs off the regulator pass
transistor which prevents the transmitter fTom
operating., R1 prevents the hase-emitter june-
tion of Q1 from shorting the UNLOCK lamp.
When the loop is locked, the UNLOCK Luinp
i extinguished, Q1 is turned off, and the rig
will transmit. Lock-up time is geneally very
rapid.

NHAE
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FM-144 modifications.

K1 and Q1 may be mounted on a sm
perforated board installed between the
meter and the rightside chassis rail. Cole
voded leads from the board may be rout
through the vinyl harness sieeves and result
a4 neat imstallation. 81 may be located
several places, depending on the needs of t.
aperator, The author used a miniature tog
switch, mounted on the rear panel next to
d¢ power reveptacle, toward the lower corne
An external switch wiay be conpected to
plug compatible with the ACCESSEORY jac
It the 1-MHz offset is used frequently, ti
aperator tmay choose {o mount S1 ot
front panel.

Observation of the transmitter ontput on
spectrum analyzer confirmed that the modil
cation had no ¢ffect nn the excellent spects
purity of the FM-144, The modification do
not fequire entry into any shielded enclosur
snd no connection i made to any paoir
where 1 is present.

One last reminder: When i-MHz offset
desired, the original OFFSET switch must b
placed in the SIMPLEX position. Cansiderin
the sitaplicity of the modification, this is
small price to pay. ~ Al Young, W2TMF

PLASTIC-BAG TIES MAKE
NEATER CABLE HARNESSES

The scrrated plastic ties supplied with dis
posable plastic bags ure useful around the
shack and mobile installation to hold the
various cables together. Uhnlike the com
mercial version, they mayv be unfastened whes
a wire must be added or removed. - Mac
Real, WIPNR

Economical cabie ties.

HEATH IM-104 VOM
MODIFICATION PREVENTS
METER PEGGING

The critical spacing between contacts 11 and
12 on the front of range switch wafer 3 may
result in a momentary open circuit resulting
in meter needle pegging when the instrument
is switched between ohmmeter ranges. The



pegging may be efiminated by installing
another switch contact at any unused position
on the front of water 3. An insulated jumper
wire should be connected between the new
contact and either contact 11 or 12. If no
new cohtact 15 available, remove either can-
tact 11 or 12 by carefully drifling out the
tivet and replace the contact in any unused
position on wafer 3. A similar problem
resulting from contact spacing on the rear of
wafer 3 may be corrected by moving either
contact I or 2 to any unused position, —
David Kraeuter

NICHROME IGNITION WiRE
REDUCES INTERFERENCE

Some automaotive-purts distributors carry 4
resistance type of ignition wire which uses
nichrome instead of carbon as the resistive
conductor element, This wire appears to be
more resistant to aging and more effective in
reducing ignition-noise interference. — Murray
Lampert, VE3IFXA

SIMPLIFIED OUTPUT METERING
PROTECTS QRP TRANSMITTERS

After destroying a few fransistors while
funing QRP transistors into a mismatched
load, t decided I needed some way to indicate
proper transmitter adjustment., and then
protect the rig while the antenna tuner was
adjusted. An adaptation of the simple resistive
SWR bridge described, in the ARRL Hand-
book provides me with a dummy load, rela-
tive power-output indicator and a safe meth-
il of tuning the transmitter.

As shown in the schematic diagram, the
input divider {(R1-R4)has a total resistance of
50 ohms. Four 1/2-watt composition resistors
safely dissipate the cutput of my transmitter
when 81 is in the TUNE position. Meter M1
indicates relative power applied to this toad.
The antenna is connected (through a Trans-
match) and the antenna tuner is adjusted for
minimum deflection on 81, or lowest SWR.
RS uacts as un attenuator and effectively
isplates the transmitter from the antenna,
preventing possible damage to the ocutpui
transistor of the rig. When the SWR has been
reduced to its minimum, 51 is placed in the
OPERATE position. M1 now indicates rela-
tive power cutput into the antenna. CR1 may
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Timing madifications for Accu-Keyer memary .

be any germanium signal diode; C1 is ¢ither a
ceramicdisc or silver-mica capacifor. 1
should be & ceramic rotary switch (dpdt),
although 4 phenolic rotary switch or a slide
switch is adequate for use on the Bl-meter
band — Albert 5. Woodhull, WIGST

METEOQOR-SCATTER TIMING
MODIFICATION FOR THE
ACCU-KEYER MEMORY

My primary interest is operation in the
2-meter band. Therefore, | spend much time
calling CQ, so the Accu-Memory is ruite
helpful. Meteoy-scatter contacts arg much
simpler: The memory takes care of the
repetitions transmitting of my ecxchange.
ieveloped the modification shown in the
schematic diagramn to eliminate the need to
synchronize pressing the appropriate memory
switch with the sweep second hand of a clock,
Ul, an NE553 timer, provides timing pulses at
intervals determined by the setting of RL, Ul
“ulocks™ U2, 4 flip-flop, the @ outpur of
which stops the memory of the keyer. The
ocutput of Ul is applied through the five-
pogition switeh to the RESET switches in the
keyer. Every <econd puise from the timer
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Protective circuit for QRP transmitters.

resets the memory. Fifteen secaonds (or what-
ever interval is desired) later, the memory is
stapped, and after |5 seconds s restarted for
a8 many cycles as desired, The unused posi-
tion on the rotary switch allows the operator
to disconnect the fiming circuif from the
keyer, for synchronization with WWV.

This circuit works very well and fakes
much of the hassle out of meteor-scatter
work. It may also be of interest to EME
{moonbounce) workers, with appropriate
changes in the time constants. — Micheel R.
Cwen, WBIDOJ

TYPE F TO BNC ADAPTORS

t is often necessary to adapt {rom a type-F
TV connector to a BNC fitting. Adaptors
from type-F female connectors to BNC male
or female connectors mav be easily made
from tvpe-t' chassis female connectors avail-
able from TV sales stores and any of the BNC
variety of connectors with bodies threaded to
receive 3/8-32 clamping nuts. Before assem-
bling, trim the solder lug on the type F
connector to allow the centfer pin of the BNC
connector to just contact the lug when the
connectors are gssembled. it is only necessary
ta solder the pin and lug rogether and
reassemble the pair isee photo). — Harold S.
Eisley, WINET T |

F connector becomes a BNC.
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Getting to Know OSCAR -
from the Ground Up

Part4: What happens to OSCAR 7 every other day?

What is meant by Mode B?
Hyde, OSCAR 7 has two

By Charles J. Harris,* WB2CHQ

13

-I-}:e results really amazed me: 3-
watts output ssh hrought 29 contacts,
|4 states and six countries, in only three
days!” Thus WODOR described his ex-
perience with QRP (low power} in June,
1976, Other amateurs shared his enthu-
stasm. “WA4DYL and I contacted ‘each
other with a5 little as 2-watts erp,”
wrote WA4NKN., “WQPEOZ acknowl-
edged my answer {o his CQ while { was
unintentionally sunning only S0-milli-
watts output,” WB4HQE reported.

What is particularly exciting about
these QRP gontacts is that they were
made through AMSAT-OSCAR 7! Even
a couple of watts proved adequate lor
two-way contacts through the space-
craft during QRP tests run in June,
1976, and reported in the AMSAT
Newsletter.”

ORP and OSCAR do indeed go
together — if the satellite is OSCAR 7
and the day is an even-numbered day of
the yvear. On those days QSCAR 7 is in
Mode B, receiving signals on 432 MHz
and converting them to 2 meters, The
phenomenal sensitivity of this
T0<m/2-m transponder has surprised
even its designers, and makes possible
regular satellite communications with
only a few watts of power,

OSCAR 7 Mode B is by far the
preferred function by experienced satei-
lite communicators. [t far surpasses
OSCAR 6 in sensitivity and downlink
signal strength, which in turn is superior
to OSCAR 7 Mode A in the same areas.

fParts 1 through 3 sppeared in Q8T for Janu-
ary through March, 1977,

#{ub and Training Manager, ARRL
! Footnotes appear on page 60.
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AMSAT President Perry Klein, W3PK,
inspects OSCAR 7 during final testing.

Getting involved in the other half of
satellite communications, where DX sta-
tions outnumber stateside users, is actu-
ally very easy.

Receiving Mode B

i you are already active on Mode A,
the 2. to 10-m transponder common to
AMSAT-OSCAR 6 and 7, vou prabably
have the ingredients to get started in
Mode B operation. The transverter or
transceiver which vou use for the uplink
to the 2- to 10-m transpunder will also
receive the Z-meter dJownlink from
Mode B. The existing 2-meter antenna
can complete the receiving half of your
Mode B station.

Almost any receiver capable of
tuning the proper segment of the 2.
meter hand will receive the downlink
signals from OSCAR 7 Mode B. The

lLike Dr. Jekyil and Mr.
very different facets.t

signals are much stronger than those
from either OSCAR 7 Mode A o
OSCAR 6. They are so much stronger
in fact, that vou will wonder if' you ar
listening to the same satellite! The ()3
downlink signals contrast sharply witk
the often weak [O-meter signals from
the other transponders.

Even the wlder l-meter a-m rig
which see little use today can be maodi
fied to receive the OSCAR 7 Mode |
downlink. o wiost cases, the sensitivity
of the receiver will be adequate for easy
copy of the satellite. However, these rig:
do need the addition of a beat-frequen
oy oscillator (BFO), as nearly all satel
lite communications are ¢w or ssb, The
2-meter a-m rigs can often be picked ug
tor little or no money at auctions anc
tlea markets, and the construction of :
BFQ is within the power of almos
every amateur,

It you are using an ssb transceiver ol
transverter for a 2-meter uplink, you
can copy Mode B downlink signal
without any maodifications. Merely tune
to the appropriate part of the band a
the right time, and your receiver will be
filled with signals. You can use the
squelch on the Kenwood TS700A tc
mute the rig between passes. When the
satellite comes within range, the squelct
opens: instant satellite communications!

Mode B Transmitting

Presently active Mode A operator:
already have the basis for a complete
Mode B station, with one addition: :
frequency tripler. A tripler is only suit
able for cw operation through the satel
lite, as it multiplies the input frequency
by some integer including any modula



G3I0R (left), AMSAT director, and GIHUL
put the finishing touches on an inventive
Mode B antenna.

tion sidebands. Those commonly used
for 432 work have an input in the
144-MHz runge with an efficiency of
about 50 percent. They require no
suiside power source and no switching,
su they can be jeft permanently mount-
ad next to the 432 transmitting anten-
na. in 4 weatherproof container. This
helps to reduce feed-line foss ut 432
MHz. Varactor tripler circuits can be
found in the ARRL Handbook and The
Radio Amateur’s VHF Manual.

One of the simplest ways to generaie
of in the 435-MHz range is through the
use of readily available fm transmiiters.
There i a weaith of commercial gear
now on the surplus market, gear origi-
nally designed for the 450- to 470-MHz
public-service land-mobile band. Most
rigs are sufficiently broadbanded to
aperate well in the amateur 70-cm band.
‘The addition of a variable crystal oscilla-
tor (VXO) provides frequency control
throughout the OSCAR uplink pass-
band. in a Motorola transmitter, for
example, the [8-MHz crystals are multi-
plied 24 times to produce the 432
output. Ry varying the crystal frequen-
cy as little as 1 kHz up and down {a
change of 0.003 percent) you can vary
the ouiput frequency throughout the
50-kHz uplink passband. More active
crystals will allow a greater frequency
shift, but any crystal may be varied
somewhat. Detafls on variable crystal
operation for vhi are included in The
Radio Amareur’s VHF Manual, 2od
edition, chapter 6.

For ¢w operation, onty one other
modification o the transmitter is neces-
sary: a keying circuit. Keying the oscil-
lator is never good amateur practice,
and al 432 MHz, the resulting chirp will
pull your signal right cut of the satellite
passhand. The chirp is multiplied the
same 24 times! Depending on the trans-

mitter used, any stage after the oscilla-
tor and buffer can be grid-blocked
keyed. For safety reasons, you should
use a keying relay rather than placing
the entire grid voltage across the key
terminals. Since fm transmitters do nol
normally have biasing for the final
amplifier, you will need to add a small
amount of fixed bias to the driver and
final to cut off current flow in the
key-up postiion.

A simpler project is to madify one
of the low-power fm transmitting strips
available from VHF Engineering, 320
Water Sireet, Binghamion, NY 13901,
or from Hamtronics, 182 Belmont
Road, Rochester, NY [4612. Again,
“pulling” the crystal oscillator provides
pandspread. The small companion am-
plifiers can be keyed to provide a couple
of watts outpui on the 70-cm band.

F0-Cm SSB

Single-sideband operation on 432
MHz is a little more complicated than
ow, but well within the reach of auy
interested OSCAR commurnicator. Com-
mercial equipment is beginning to be-
come available, and increased amateur
activity in this hand bodes well for maore
equipment in the near future, The Fcho
transceiver, available from K1LM Elec-
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Mode B antennas make a compact package
in an az-el mounting configuration.

tronics* has sufficient output for Mode
B operation.

The most popular approach to 432
ssh today is the use of a transverter, As
discussed in part 2 of this series, trans-
verters convert low-evel ssh on one
frequency to another, Transverters are
avaifable for the 432 range, with inputs
on 28 MHz or some other frequency.
Spectrum International, P. 0. Box
1084, Concord, MA 31742, imports
Microwave Modules® MMT 432 trans-
verter from Fngland. This little box
accepts 28-MHz ssb or cw and transverts
it to the 432 range, with an cutput of
about 10watts cw or PEP ssh, A single
12.volt power connection completes the
hookup. As with the varactor tripler,
the transverter can be mounted directly
at the antenna to reduce losses in the
feed line. ARCOS, Box 546, Fast Green-
bush, NY 12061, also markets a 432
transverter.

Yet another approach to 432 ssb for
the do-ii-vourselfer is mixing in the final
of an fm teansmitter. The 460-MHz
transmitters mentioned above can be
used to generate ssb on 432 by mixing
28-MHz ssh in the final amplifier. The
final tank capacitor is retuned to 432,
which helps to attenuate the other
mixing product {460 + 28 = 188 MHz).
As hefore, a bias supply is needed to
reduce key-up current flow. Output on
432 runs about 10 watts. Regulation of
the crystal osciflator in the fransmitter
helps make for chirp-free operation.
Thanks to Kon Stevenson, W2BXA, and
AMSAT Newsletrer for Lhis suggestion.

The Power Problem

Most of these methods of generating
432.MHz rf produce a few watis of
output. Putting this into 4 small antenna
will usually provide the 100 watts of erp
ta access ihe satellite. As mentioned
above, even a couple of watts of erp is
sufficient for contacts on QRP days,
now on "Mode B” Mondays. Sometimes
vou may find that your usually copy-
able downlink disappears for no appar-
ent reason. Check the rest of the down-
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link passband for a particularly loud
signal.
The OSCAR transponders divide the
output power among the users of the
satellite; the more users, the less power
each gets. Very strong signals into the
satellite receive a disproportionate
amount of the output power, thereby
reducing the strength of the other sig-
nals. Also, very strong uplink signals can
activate the automatic limiting circuits
(alc} in the satellite receiver, reducing its
sensitivity, This combination means that
strong signals can drive the weaker ones
from the satellite.

Accustomed to erps i the range of
thousands of watts on 432, moon-
bouncers and other wealk-signal vhf
enthusiasts have the capability of using
excessive power through the sateilite.
This power level will drive all other
signals  from OSCAR, Other stations
retaliate by increasing their erp, and the
battery drain on the satellite increases
to a dangerous level. This high battery
drain will put the satellite into “Mode
D" or recharge, while shortening the
useful life of the satellite,

Running high power through the
sateltites means you have fewer peaple
ta work, discourages other operators
from running recommended power
levels and hastens the demise of the
satellite. n a word, DON'T!

Mode B Antennas

The strength of the 2-meter down-
link signals trom OSCAR 7 Mode B
make the choice of an appropriate
recejving antenna very simple. Almost
any Z-meter antenna into an adequate
receiver will capture QO signals from the
satellite. Even a simple ground plane is
sufficient for overhead passes. The more
elaborate lhe antenna, the more uccu-
rately the antenna must be pointed. To
reduce tracking problems, you may wish
to use a simple antenna for the Mode B
downlink.

it you have circular polarization on
the l-meter antenna for the Mode A
uplink, you will have to reverse the
connections to use it for the B down-
link. in the Northern Hemisphere, the
Mode A uplink requires left-hand circu-
lar polarization, while the Mode B
downlink needs right-hand. Cross polar-
ization will introduce ut least 30-dB
loss. One way around this is io bring
both feed lines from the two 2-meter
antennas Jown into the shack. The
circular-polarization harness can then he
reversed for the different modes. Or a
separate, less elaborate antenna can be
used for Mode B reception,

Did you opt for az-el mounting of
yvour 2.meter anienna? If so, the
432-MHz antenna can be mounted on
the same horizontal boom as the 2-
meter antenna. Thus the two antennas
track together through the az-el gyra-
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28-MHz input, 35 watts 432-MHz ou tput.
This transverter will be featured in the 1978
ARRL Mandbook.

tions. The extra antenna helps to bal-
ance the system, and the small size of
the antenna $eldom creates a problem
with the rotor,

Another point to consider in design-
ing your Mode B untenna system is
feed-line loss. At 432 MHz, even
RG-BAJU type foam-filled coaxial cable
introduces about 4 dB of power Toss per
100 feet. That means more than half
vour output power is lost as heat in the
cable, before it ever gets to the untenna.
So-called uhf connectors, types PL-259
and 50-239, also introduce impedance
mismatch “bumps,” resulting in losses
of up to 0.5 dB each, These add up

quickly, until vour {0 watts of rf in the .

shack are down to only a couple of
watts at the antenna.

Putting the transverter or transmitter |

at the antenna is one way around this
problem. The use of BNC and type-N
(designed for uhf applications) connec-
tors will also help to reduce losses. A
final, rather expensive cure is the use of
hardline — coaxial cable with a stiff
solid shield, rather than the braid found
on RG-8/U. Thaough hard to work with
and very expensive, it does have excel-
lent loss figures, and can compensate for
very long feed lines in some installa-
ttons. Surplus cable of this type may be
available from logal cable-TV instaflers.

Mode B Operating

Making Mode B conlacts is stmilar to
making the usual 2 to 10 Q8O0s. The

Varactor tripler from 144 MHz to 432 MHz.

signals are a good deal stronger, ar
often Furopean DX outnumbers
U.8S. stations during mid-Atlantic passe
Two other aspects of Mode B operatic
make it unique, however. Dappler shi
on Mode B is nearly three times th
found on Mode A, as Doppler is
function of frequency. You may have
search farther from vour calculate
downlink frequency to find vour ow
signal coming back from the satellite.

Another difference is that the pas
band 15 inverted in Mode B. That i
luwer sideband in the uplink is inverts
i produce upper sideband in the dow!
fink. increasing the frequency of you
432-MHz uplink signal will Tower th
frequency in the downlink passband.
takes « little getting used to, especiall
right after you have mastered Mode .
vperation, but it will become secan
nature after a few passes.

Not Only OSCAR

Yoaur 432-MHz transceiver or fran
verter does not have o rest unuse
between Mode B passes. OSCAR 7 als.
transmits RTTY ielemetry while |
Mode A, on a frequency of 435.1 MHz
with 830-Hz shift, You should be abi
to copy this heacon without difficulty
Hook up your TTY system, and you’
have complete, &0-channei telemetr
reports from the satellite, Be sure t
send capies of these to AMSAT for thei
monitoring purposes. Watch your anten
na polarization, however. The uplink fo
the 70-cm/2-m transponder is right-hanc
palarized in the Northern Hemisphere
while the receiving untenna for the
435.1-MHz beacon has feft-hand polar
ization,

The 432 rig can also be used fo
terrestrial communications. A growing
number of amateurs are juining long
time vhf enthusiasts on this band. In vh
contests and during enhanced tropo
spheric-propagation conditions, the
432.MHz band becomes highly popu
lated. Most activity is centered above
432.010 MHz. Avoid operation too near
432.000 MHz where moonhounce ex-
periments ave conducted,

Coming

OSCAR is a paper-chaser’s dream.
There is a wealth of attractive eertifi-
cates available for honoring all Jeveis of
sateilite activity, from your first contact
to your 30th state. Sumeday, there
might even he a satellite DXCC! Addi-
fional info on these awards, over-the-

horizou operating und more next
month. mE=]

Footnotes .
‘“Special Low Power TQRP) Test,” AMSAT
Newsletter, Vol, K, No. 2, June, 197hR, p,

LM Electronics, Inc., 17025 Laurel Rd,,
Morgan Hill, A 95037,



Amplifiers, Type Acceptance—
FCC’s Latest Proposals

Deregulation — a thing of the past?

FCC

proposals would

tighten control over transmitters and eliminate 24- to 3b-MHz
amplifiers that are commercially manufactured.

By Hal Steinman,* K1FHN

It’s just possible that the next linear
amplifier you buy wont have a
10-meter position on the band switch,
or that your next transmitter will cost a
good deal more than it went for last
year or that some of the more special-
ized types of ham gear might disappear
entirely from the market. These possi-
hilities would become realities under
two FCC proposals, Dockets 21116 and
21117, just released. The first would
totally ban the manufacture and sale of
external power amplifiers capable of
operating on any frequency between 24
and 35 MHz. The iatter would put all
commercially manufaciured trans-
mitters and external power amplifiers
under the FCC's type-acceptance pro-
oram.

Why i0-Meter Amplifiers?

if you're wondering what amateurs
have done to make the FCC want to ban
[O-meter amplifiers, you're headed in
| the wrong direction. The problem is not
with the Amatewr Radio Service, but
with the illegal use of these amplifiers in
the CB service. A recent FCC study of
30 random TV cases found that 60
percent involved the iflegal use of am-
plifiers by CBers., To compound the
problem. some manufucturers and
dealers appear to be catering to this
illegal market. Even though ads for
external power amplifiers carry a dis-
claimer that the equipment is not for
use in the CB service, the FCC states
that *“the suppliers consistently place
their advertising in publications which
cater to the CB operator and seldom, if
ever, advertise in publications catering
to amateur operators.”

* Asst, Manager, Membership Services Dept.

No one can deny that a problem
exists. Amateur radio equipment is read-
fly uvailable and may be purchased by
anyone. In the free-market system it is
impossible to keep amplifiers out of the
hands of those who want to use them
illegally, ' course, there ure rules
agamst using amplifiers in the CB ser-
vice. Unfartunately, however, the clout
of fines or imprisonment has been an
ineffective deterrent. With the large
numbers of CB radios in use today and
with limited FCC staff available for
enforcement, chances of being caught
are miniscule,

What is debatable, though, Is
whether the Commission’s proposed
outright bhan is the best way io solve the
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dilemma, 1§ it proper to take privileges
away from a service known for its good
operating practices and self-discipline in
order to control illegal practices in
another separate and distinct service?
Obviously, the Commission teels the
need for some sort of strong action to
curb illegal use of amplitiers, but there
are alternatives, One would be to re-
quire the purchaser of un external rf
amplifier to show a valid amateur radio
operatot’s license. Another possibility
would be “regisiration,” requiring am-
plifier purchasers to present identifica-
tion and sign a registration book, similar
to some gun registration laws.

if you like homebrewing and are
wondering how Docketr 21116 will af-
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Ads such as these prompted FCT action in Dockets 21116 and 21117,
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fect vou, have no fear. You will still be
able to homebrew amplifiers for your
personal use, Amateurs would still be
able to sell or trade amplifiers to other
amateurs, provided they are for the
personal use of the amateurs involved.
The 24- to 35-MHz prohibition does not
apply to homebrewing or to personal
hartering among amateurs. Present
owners of 10-meter amplifiers will nor
be affected.

Even with these exceptions, the im-
pact of Docket 21116 an the Amateur
Radio Service weuld be severe: It wouid
put an end to the commercial avail-
ability of amplifiers capable of apera-
ting in the 10-meter band (28.29.7
MHz). 1t may puat a damper on the
increase in [O-meter activily we are
seeing during this upswing in the sun-
spot cycle. And one question that
should be considered is whether such a
ban would actually curtail the illegal use
of amplifiers, which is the Commission’s
aim, or whether a “black market”
would develop in amplifiers, which
would be detrimental to all parties
concerned.

Type Acceptance — What Is 1t?

Type acceptance is an eguipment
authorization program which requires
that manufacturers provide the FCC
with evidence, prior to marketing, that
its equipment meets certain technical
standards, The manufacturer must con-
duct tests in his own laboratory to
assure these standards are met, and
submit test data to the FCC, Almost all
licensed radio services, except the Ama-
teur Radio Service, are governed by
some sort of FOC equipment authori-
zation program. Amateur radio has been
exempt thus tar because the very nature
of the service — that of self-training and
advancement of the radio art — implied
that it was the individual amateur’s
responsibility to meet high technical
standards. The Commissfon recognizes
that this {s still so, but adds that the
manutacturers of commercial gear
should share some of that responsibility,

The Commission sets type-
acceptance standards according to what
it feels will serve the public’s interest.
Requirements vary from service to ser-
vice. For example, CB radios must be
type approved (type approval means
that the manufacturer must send sample
units to the FCC laboratory in Laurel,
Matryland. for {esting) for maximum
output power, modulation limits, chas-
sis radiation and spurious and harmonic
smissions. The requirement for amateur
gear would not be 30 complicated.
Manufacturers need not submit actual
units to the FCC  only test data, and
the BFCC is yequesting data only on
spurious and harmonic emissions of
transmitters.

However, the standard that the Com-
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Concurring Statement of Chairman Wiley.

FCC Chairman Richard E, Wiley, whife
agreeing with the rest of the commissioners in
voting ta adopt the two Notices of Proposed
Rulemaking discussed in the sccompanying
article, had reservations aver the impact the
dockets would have on the Amateur Radio
Servica. He expressed those concerns in a
“eoncurring statement,” which we reprint
here in its entirety,

“While | concur in the Commission's
proposal to ban the use of linear amplifiers in
the 11-meter citizens radio band and to re-
Quire type acceptance of amateur eguipment,
| must admit to doing so with some reserva-
tions. The prohibitions on the jllegal use of
linears by CH operators would also prevent
their lawful and legitimate utilization by ama-
teurs in the 10-meter frequencies. Similarly,
while a requirement for type acceptance may
he desirabte relative to the effective regulation
of CB radio, it has both advantages and dis-
advantages faor the amateur service, My con-
carn is that, in attempting to deal with the
rapidly profiferating and sometimes trouble-
some CB service, we may appear to be penaliz-
ing the amateur community, which, in my
judgment, is one of the most “‘professional”
and self-regulated services within the Com-
mission’s jurisdiction.

Chairman Richard E, Wiley

“Although { have voted with the majority
to put these items out for comment, | wish to
make it ciear that | approach both of thern
with an open and questiening mind, [t may
be that comments we receive will suggest
other and better alternatives to the Commis-
sion's proposals. H sn, however, | am hopeful
that such suggestions will pragmatically recog-
rize the tremendous task facing the FCC in
regulating CB radic which, in the space of
onty two years, has gons from 50,000 license
applications a month to aver 1 million appli-
cations in January 1977 alone,

| took forward to a healthy and vigorous
diseussion on the proceedings which the Com-
mission has opened today. Whatever their ulti-
mate outcome, however, | wish to take this
cpportunity to express my respect and admira-
tion for the amateur community. § hope and
trust that my colleagues will give these Docg-
kets, and the comments filed by the amateur
community {as wall as othersj careful atten-
tion grior to reaching any final conclusion.”

mission sceks to apply to spurious a
harmonic emissions is the same stand:
that applies to other services such as t
aviation, public safety, industrial a
land mobile radio services. These s
vices do not assume any technical exp
tise on the part of the radio operat:
whereas an amateur must demonstrs
his technical competence before he ¢
get on the air. See Table 2 for
discussion of the specific FCC requi
ment.

The Commission’s type-acceptan
proposal has dual objectives. First,
would establish overall technical a
quality standards for commercia
made amateur pear. The Commissi
claims that fewer and fewer amate
are building their own equipment the
days, and therefore there has been
increase of commercially made equ
ment. Second, it would make amate
equipment, capable of being easily me
ified so as to be operated illegally on (
frequencies, unavailable. For examp
transceivers with an 11-meter rece:
position on the band switch who
11-meter transmit function can be fair
eusily restored would be unacceptat
o FCC,

Who Will Be Affected, and How?

Ultimately, it is the consumer w
must pay the price for type acceptamn
Although mannfacturers incur the i
mediate cost, this s eventually pass
un o the consumer in the form
higher prices. Three features of ty
accepiance would increase the eypern
of manufacturing amateur iransmitte

1} Manufacturers may have to mo
fy their design and production fec
niques to assure that the strict s
pression requirement of 63 to 72 dB
met,

2} Manufacturers will have to dewi
and implement eclaborate testing pr
cedures in order to supply the FCC wi
data on spurious and harmonic outp
of transmitters,

3) There are overhead costs involv
in meeting the iype-acceptance applic
tion procedure, although this perhaps
a refatively minor expense compared
points one and two.

All manufacturers would face t
uphill battle of meeting the €omm
slon’s 63- to 72-dB suppression requi
ment, a standard that is considerab
greater than present day wnorms (s
elsewhere in this article the photo ot ¢
spuripus output of a typical amate
transmitter}.

There is no doubt that fype =
cepiance would represent an additior
burden to nanufacturers of amate
transmitters, Larger manufacture
would be better able to absarb
added load than smaller manufacture:
In fact, type acceptance could represe
a significant threat to the very existen



Table 1

In Docket 21118 the FCC specifically requests
comments on. the foliowing:

at Any further regulations which may be
necessary to prevent the use of illegal ampli-
fication devices.

Bb) The practicality of such a prohibition
and the possible techniques which could be
used to produce such an amplifier.

¢l Problems associated with preventing
the few unscrupuious manufacturers from
including such features as accessible wiring
which could be cut fo provide for operation
on the prohibited freguencies.

dl Controls which could provide for
operation on these frequencies, or any
pther concepts which could he used to cir-
curmvent this prohibition {i.e., “loapholes™).

of some smaller manufacturers who
would not find it economically feasible
to meei the reguirements imposed on
| them. But there are long term implica-
tions, also. Many of the industry leaders
of today got their starts as smaller
concerns many years ago. Similarly, it is
today’s small manufaciurer that has the
potential of becoming fomorrow’s
leader. The amateur market has always
heen good to the small entreprencur.
type acceptance could change that,

The Testing Procedure

Much of the burden and expense of
type acceptance would be caused by the
¢luborate test procedures which Docket
21117 requires the manufacturer to
{ollow, The manufacturer would have to
investigate the entire radio spectrum
from the lowest frequency on which the
transmitter operates to the 10th har-
monic of the highest frequency (or the
highest frequency practicable under
present state-of-the-art measuring tech-
uiques, whichever is lower). These tests
would have to be performed on each
hand on which the transmitier operates.
Hstablished measuring procedures as
published by such societies as the Elec-
tronic Industries Association, the Insti-
tute of Electrical and Flectronic En.
gingers, or the American National
Standards Institute should be used. If
different test criteria are used, the manu-
facturer must submit a detailed de-
scription of the actual test procedure.

Commercial kits also fall under the
auspices of Docket 21117, The kit
manufacturer must follow the same
testing procedures to assure that its kits,
it properly built, will meet type-
acceptance requirements. Additionally,
fte will have to agsemble three units and
obtain tvpe acceptance for each of
ihose three units. That data must ac-
company his type-acceptance
application, along with a4 copy of the
kit's instruction manual. The tanufac-
turer would also have to provide a label
with the kit siating that the kit could be

Table 2

Explanation of proposed technical standard
for spurious and harmonic output.

a) ’"The mean power of spurious and
harmenic emissions from {ype-accepted trans-
mitters shall be attenuated by an amount at
least 43 plus 10 times the log of the mean
power {in watts) decibels on any frequency
remowved from the center of the authorized
vandwidth by more than 250 percent of
the authorized bandwidth.”*

b} For exampie, this would mean that a
100-watt output transmitter must have its
harmonic and spurious emissions reduced
hy no less than 83 dB {43 pius 10 times
the log of 100, which is 2). An 800-watt
output transmitter must have its harmonic
and spurious products attenuated by at
least 72 B {43 plus 10 times the log of
800, which is 2.9). Thus, the Commission
is asking that most commergially made
amateur transmitters have their harmonic
and spurious emissions attenuated by
83-72 dB.

¢} The requirement would be applied to
any and aff spurinus and harmonie outputs
of the transmitter. While such a stringent
requirement might easily be met for higher
order harrmonics, the same standard would
also apply to the second harmonic.
*Pending action in Docket 20777 — the
tandwidth docket - this requirement would
appiy to all emissions outside of the ama-
teur band being used,

expected to meet type-acceptance re-
quirements when assembled according
to the directions.

Exceptions

If youa've been reading this poised on
the edge of your chair concerned how
type acceptance will affect your latest
homebrewing project, you needn’t
worry, Type acceptance would #ot ap-
ply to gear built by individual amateurs
fur use at their own siations (com-
mercial Kits excepted, of course). Equip-
went purchased or obtained before the
effective date of the rules would not be
affecied. You will still be able to modi-
fy equipment once purchased, and to
sell or exchange such equipment with
other amateurs.

The 11-Meter Problem

One of the objectives of Docket
21117 .is to prohibit the availability of
transmitters and amplifiers that could
he eusily modified for illegal operation
on the CB frequencies. You're probably
wondering how the proposed sup-
pression requirement for harmonic and
spurious emissions attacks this problem.
It doesn’t, But there is another feature
of type-acceptance data which does.
The Commission may withhold approval
of an application if it feeis that a grant
of the application would not serve the
public interest, convenience and neces-
sity. Tt is under this provision that the
Commission intends to disapprove ap-
plications for tvpe acceptance of equip-

Harmonic cutput of 3 typicat hf amateur
transmitter, 2nd and 3rd harmonics are
45-dB down, 4th and 6th are 55-dB down,
5th i; 63-dB dawn. FCC proposes stricter
reqUiremeants.

ment easily converted for illegal citizens
hand use.

This is a two-edged sword however,
There are on the market today trans-
ceivers and transmitters that need only a
change of ¢rystal to change frequency
bands, There is a possibility of added
amateur bands, or expansion of present
bands, when the World Administrative
Radio Conference meets in 1979, It’s
conceivable that equipment manuw
factured so as to be difficult to use
illegally on the CB trequencies could be
equally as difticult to change over for
use on any new amateur frequencies.

Comment!

The FOC needs and welcomes your
views on these dockets. You have until
May 25, 1977, to file comments, and
June 6, {977, for reply comments. An
original and five copies should be sent
to the FCC. ARRL hq. would ap-
preciate a copy, also. And don’t forget
to et your director know your feelings
on these crucial matters. Your thoughts
are needed to help the Teague form its
position on the FCC’s proposals.  [G5F]

Strays -

1 To further general interest in flea-
power operation and skills under emer-
gency conditions, the Milliwatt Field
Day Trophy will once again be awarded
to the highest-scoring QRPp entry in the
ARRL Field Day. To enter, send a copy
of your official ARRL Field Day sum-
mary sheet showing power outputs used
(five watts or one watt), whether baf-
tery or solar powered, and whether
portable or away from home QTH, to
Ade Weiss, KREEG, 83 Suburban Es-
tates, Vermillion, SD 57069,
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ARRL Responds
to FCC Frequency Proposals

The expanded amateur a

locations proposed by the Commission

for the 1980-2000 time frame are inadequate, says the League;
more expansion is possible, and here's how to do it without
atfecting other vital radio services.

By David Sumner,”™ K1ZZ

In February (ST, page 62, we reported
that the Federal Communications Com-
mission had requested public comment
on some fentative proposals to change
the amount of radio spectrum allocated
to each of the dozens of different radio
services which are in operation around
the world: broadcasting, radar, ships
and aircraft, land mobile, amateur and

WARC-79 will determine how the
radio spectrum is used for the re-
mainder of this century.

so on. These proposals were contained

in the Commission's Third Notice of

Inquiry (NOT) in Docket 20271, the
official proceeding through which the
Commission hopes 1o resolve the inevit-
able conilicts of position between the
various (sers of the radio spectrum in

the U.8. The final result of Docket

20271 will be the position which the
U.S. delegation will take to the World
Administraiive Radio Conference
{WARC) in Geneva in 1979, This con-
ference, sponsored by the International
Telecommuupication Union, will deter-
mine how the radio spectrum is used for
the remainder of this century.,

ACAR Participation

The Third NOI contained some pro-
posals for expanding the amateur hands
and for new bands to accommodate
experimentally inclined hams., These
changes were propuosed as a partial
response to requests made by the Com-

* Assistant General Manages, ARRL
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mission’s own Service Working Group,
the Advisory Committee for Amateur
Radio (ACAR), a public committee of
radio amateurs who ure deeply in-
terested in the future of their service
and who have been working for almost
two years to identify its future needs.
The ACAR proposals, and ihe Com-
mission’s response, are detailed in the
February (8T article,

One phase of the League’s exlensive
WARC preparations is full participation
in the ACAR, At times, a8 many as nine
League representatives have been in
attendance at an ACAR meeting, How-
ever, the real value of the committee has
beent the opportunity for many view-
points to be aired and explored, in an
opent, public forum. Any U8, citizen
may attend an ACAR meeting, and,
although attendance is at the individ-
ual’s expense, meetings with as many as
40 participants from as far away us
Hawaii have not been uncomimon,

if one service is to expand, another
must surrender spectrum space,

In responding to the Third Notice of
inquiry. the ACAR and the ARRL
worked separately but in close conpera-
tion, The separate filings were necessary
hecause of the tight scheduling imposed
by the Commission: There was time for
only one ACAR meeting prior to the
January 31 deadline (which was sub-
sequently extended to' February 7 at the
reguest of the National Association of
Broadcasters), and this Jdid not permit
close courdination of & single set of

comments. Though the fwo sets
comments are in general agreement
most points, the League’s are somewh
more extensive because of the avs
ability of professional staff.
HF Contlicts

The radio spectrum is a finite r
source: There are just so many usab
Kilohertz to gu around, and there a

more possible uses for radio than c
possibly be accommodated. In additio

ARRL: Fixed Service needs will
be far less afier 1985 than they a
todayv.

the representatives of every radio servi
argue that they need, at minimum, tt
spectrum that is now allocated to then
and usually that they need a lot mo
for present and future requirement
Except for some frequencies above 4
(Hz, where a wavelength is less than tF
width of a droplet of water and a
mospheric  atfenuation is extremel
high, the spectrum now is fully a
{ocated. If one sgrvice is to expand,
follows that some other service is goir
to have to surrender spectrum space.
In the bands below 30 MHz, th
major occupants are now the Fixe
Service ({point-to-point vircuits), th
Maritime Service (ships at sea to sho
poinis, and vice versal, the Aeronautic:
Service (aircraft to ground points, an
vice versa), the Broadcasting Servic
{both domestic and international broas
casting), Land Mobile (land vehicles
fixed points, and to otte anoiher) an



the Amateur Service. The advocates of
the Maritime, Broadcasting and Ama-
teur Services are all arguing for greatly
expanded allocations. The others are
mainly trying to hold onto what they
now have,

The Commission’s Sohttion

There are many ways of trying to
resolve this dilemma, none of which is
going to make everyone happy. The way
the FCC proposed to resolve it in the
draft Table of Frequency Allocations in
the Third NOL was as follows.

A) Slight reduction of Fixed Service
dllocations.

B) Major expansion for Maritime
Service.

() Moderate increase for Amateur
Service,

1) Slight increase for medium fre-
quency (standard a-m) broadecasting, no
increase for high-frequency {inter-
national, or shortwave) broadcasting.

Better techniques could improve
the utilization of existing inter-
national broadcasting bands, says
FCC. :

[n proposing no increase for inter-
| national broadcasting, the Commission
noted that the proposal did not fake
into consideration the views ot the
government users of the spectrum, such
as the 17.8. Information Agency. which
operates the Voice of America. How-
ever, the Commission did take into
sccount the needs of the nation’s pri-
vate international broadcasters (at the
moment, all zre religious groups), the
fact that the number of program hours
of the world’s major international
broadcasters has remained essentiafly
static for several years, and the fact that
many specirum conservation techniques
which could improve the ulilization of
existing broadcasting bands are not
being used.

. HF Fixed: How Important?

The major ditference beiween the
League’s and the Commnission’s per-
ceptions of the best way to allocate the
specirum below 30 MHz involves the
future needs of the Fixed Service. Since
the last geperal WARC in 1939, the
most heavily used circuits in the Fixed
Service have shifted at an ever increasing
rate to undersea cable, landline, micro-
wave links and satellites. All of these
alternative methods of communication
provide higher quality and greater ca-
pacity than is possible below 30 MHz.
For example, a single geostationary sat-
ellite now has a bandwidth of 500 MHz,
more than 18 fimes ihe width of the
entire high-frequency spectrum, and the
same set of frequencies can be teused by

dozens of satellites because of the nar-
row antenna beamwidths involved.

The concern the Commission voices
is for the developing nations, who,
according to the Commission, **, . . will
have a large and continuing need for

There is a critical need for new
amateur allocations at 10, 18 and
24 MHz.

Fixed Service allocations, primarily to
satisfy internal national {domestic) com-
munjeation requirements.” This consid-
¢ration has caused the Commission to
propose less rteduction in the Fixed
Service bands than vne would expect
from looking only at the needs ol the
1).8., which has essentially no nongov-
ernment Fixed Service operations in the
high-frequency bands,

The League’s Solution

in its response to the Third NOI, the
League argues that further reductions in
the Fixed Service allocations should be
made, The 1979 WARC will establish
frequency allocations for the remainder
of this century; Fixed Service needs will
he far less after 1985 than they are
today, or will be in 1979, Also, ITU
policy is to reserve the frequencies
between 5 and 30 MHz for long-distance
communications, not for the domestic
communication requirements referred
to by the Commission. Finally, the very
availability of inexpensive, poor-quality
communications may actually retard the
economic development of nations, by
forestalling the creation of the higher-
quality  telecommunications  services
which are necessary for & dynamic
society.

The Amateur Service is expanding
worldwide al a tapid rafe; projections
show that a total of six-million amateur
stations by the year 2000 is quite likely.

The League counterproposes 300-
kHz shared allocations at 10, 18
and 24 MHz.

To accommodate this growth, new and
expanded high-frequency allocations are
needed. The Commission has recognized
some of this need by proposing the
glight expansion of some existing bands,
However, says the [League, there is a
critical need for new allocations at 10,
1% and 24 MHz. in order to increase the
number of hours when communication
is possible between widely separated
points on the globe. The need at 10
MHz is especially critical, because of the
wide gap between the existing bands at
7 and 14 MHz and because the 7-MHz
band is not wholly usable as a result of

interference from other services, wo-
{ably the Broadcasting Service. The lack
of a beiter allocation below 14 MHz for
international communications has
created Jifficulties in maintaining cir-
cuits under emergency conditions in the
gvening hours.

The leapue proposes the following
solution: Allocate 300 kHz at 10, 18
and 24 MHz on a shared basis to the
Fixed and Amateur Services, While
sharing is generally undesiruble in the
bands beiween 4 and 27.5 MHz, because
af the worldwide nature of propagation
at these frequencies, sharing is entirely
practical in this particular instance:

1) Because of the cast of new equip-
ment and the need to erect vew an-
tennas, it will take seyeral years for the
Amateur Service to fully oceupy any
new hand.

2 At the same time the increase in
amateur occupancy is taking place, the
needs of the Fixed Service will be
declining.

3} The needs of the Fixed Service
are greatesi during the hours of normal
commerce; because most hams  are
working during those hours, the needs
of the Amateur Service are greatest at
other times: evenings and weekends,

The sharing arrangement with the
Fixed Service is a realistic solu-
tion to the problem of expanding
one service without seriously im-
pairing ancther.

4) Stations in the Fixed Service are
assigned fo specific frequencies. Ama-
teurs, on the other hand, routinely
select and adjust their operating fre-
quency within 4 band so as to minimize
interference. Therefore, amateurs have
the flexibility that is needed to avoid
interfering with other stations.

%) Stations in the Fixed Service
communjcate over specific paths, with
relatively  high power, using sophisti-
cated equipment, with directional an-
{ennas for both transmitting and re-
ceiving, The possibility of harmtul inter-
ference. by an amateur fo a Fixed
Service circuit is remofte.

Naturally, this sharing arrangement
waould not be as degirable as an exclusive
allocation and does not provide for the
requirement of 300 kHz per band which
was identified by the ACAR. However,
it represents a significant improvement
over the present situation and is a
realistic solution to the problem of
accommodating growth in one service
without seriously impairing another.

QOther Problems Below 30 MHz
In its comments in response to the
Commission’s Third Notice of Inquiry
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in Docket 20271, the League addressed
several other problems below 30 MHz.
At 160 meters, the Commission pro-
poses an exclusive allocation of 100 kHz
ta the Amateur Service, along with 30
ktlz shared. The League arpues that the
Commission has been foo generous in
continuing ohsolete atlocations in this
part of the spectrum, and urges that the
30-kHz shared band be expanded to 100
kHz. At 40 meters, the League points
out that the problem of incompatible
sharing between the Amateur and
Broadcasting Services has not been ad-
dressed. Three solutions are suggested,

A shift in the [5-meter band is un-
necessary and undesirable.

short of eliminating the Broadcasting
Service (in Regions [ and 3) entirely
from the band: a reasonable power
limitation on broadcast transmitters, a
mandatory technical standard requiring
the use of single-sideband, tull-carrier
emission, and a ban on the all-too-
common practice of transmitting the
same program oh several frequencies in
the same band al the same time. At 15
meters, where the Commission proposes
a shift in the band from 21.0-21.45
MHz to 20.7-21.2 MHz, the League
points out that such a shift is unneces-
sary and undesirable. While a slight
expansion of the hand is jusiifiable and
desirable, the requirement for expansion
of the 21-MHz band is not nearly as
great as the requirement for new bands
at 10, 18 and 24 MHz.

Sharing between amateur and CB
at 220 MHz is wholly impractical,
for a number of reasons.

in the case of the other bands below
30 MHz, the League’s comments are
generally supportive of the Commjs-
sion’s proposals and express ap-
preciation for the Commission’s recog-
nition of the legitimate wneeds of the
Amateur Service.

VHF: More Sharing Proposed

Above 30 MHz, the major battle that
is shaping up doesn’t involve the Ama-
teur Service at all: [t pits the uht
television broadcasting interests against
the Land Mobile community. The con-
troversy could not be resolved before

Strays «
STOLEN EQUIPMENT

£ SWAN 350, serial no. C132403, with
mic and ac power supply. Stolen during
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the release of the Third NOI and is
likely to linger wn throughout the
domestic WARC proceeding. 1t’s in-
teresting {o note in passing, haowever.
that professional frequency managers do
not regard the popularity of television
viewing in this country as sufficient
reason, in and of itseff, {o continue the
present allocations to uhf television,

The major changes affecting the
Amateur Service which have been pro-
posed by the Commission are to allow
amateur-satellite operation in narrow
segments of several bands where satel-
lites are not now permitted and to
permit  several additional services to
share some of the bands now shared by
amateurs and radiolocation, The League
argues strongly that the proposed
sharing arrangement with the Mobile
Service fpossibly Class E CB) at 22
MHz is wholly impractical and unde-
sirable, for # number of reasons. Ama-
teur occupangy of the 220-MHz band is
increasing rapidly, as the 144-MHz band
becames overcrowded in many parts of

The solution for CB lies at 900
MHz. where sufficient spectrum
space is available for future expan-
sion.

the country. Furthermore, other coun-
tries operate vital services in or imme-
diately adjacent to the 220-MHz band
- services which couid not tolerate
interference {rom the CB equipment
which would inevitably find its way
into these countries, whether legally
permitted or not. The solution for CB
lies at 900 MHz, where sufficlent
spectrum is available fo accommodate
any contemplated expansion; there is no
logic whatsoever in establishing an in-
terim, ultimately inadequate, CB alloca-
tion at 220 MHz when adequate spec-
trum already has been identified at 00
MHz, and when the techuology already
exists to utilize it. While the League is
hopeful that both B and amateur
needs can be accommodated in new
allocations at 900 MHz, from the ama-
teur viewpoini, our needs ut 220 MHz
have priority.

Inadeqguate information is available
to assess some of the other sharing
proposals. However, the League stresses
that sharing at 420 MHz must continue
to he limited domestically to govest-

Christras "76 holiday season from ama-
tewr/Navy MARS Cluh station in Stock-
ton, C'A. Report info to Commanding
Ofticer, Naval Communication Station
Stockton, Stockton, CA 95203, Tele-
phone 209-944.0582,

ment radiolocation in urder to be
ceptable.

The League proposes a worldwi
amateur ullocatton at 30 MHz, in orc
to encourage the investigation of pro
agation phenomena at this frequenc
The League also wges that amatey
soniinue to have access to the 48-Gl
band, which the Commuission propos
for a combined maritime and aer
nautical satellite system, since such
system is years, if not decades, aw:
from being operational.

The Next Steps

As announced in March “Leag
Lines,” a copy of the League’s filing
available from Headquarters, fust sent
9 X 12 inch envelope with $.30 posia
for third-class mail, or $.90 for fir
class. The League's comments were fil
with the Commission on Fehruary
interested parties had until February .
to file reply comments, in effect cor
menting upon the comments. T
League examined the comments filed |
athers (4 four-foot stack of paper!) ar
replied ay appropriate,

What’s happening next? By now, il
ECC staff has had a chance to consid
the comments and replies and to draft
new table, refleciing, insofar as possib]
the additional needs identified in ti
comments. The new draft table the
must be cleared with the governme
users of the spectrum and presented
the FCC Commissioners for their a
proval. By the end of Aprl a Four
Notice of Inquiry should be on il
streets for anather round of commen
and replies,

By the end of April a Fourth No-
tice of lnquiry should be on the
Streets.

The proposals contained in the Thi
NOT were tentative and incomplete, b
release of the draft Table of Frequenc
Allocations in that form was necessal
in order to inftiate discussion. Consi
erable fine-tuning of the Table remais
to be done. This will be the maj
preoccupation of the FCCs Inte
national Conference Staff for the r
mainder of the year, Seeing that ti
legitimate needs of the Amateur Servic
are adequately considered will be th
major precccupation of the league
own WARC team. s

11 Stolen from locked car in Lowel
MA, Jun. 5, 1977, Clegg Mark 3, seri:
na. 750117, with engraved marking n«
ALL77 un rear, Emile 7. ‘limk
W3I0HX, 5.W. 17th 8t., Hazleton, P
184701,



Demise of the Computer Kid

ls QSO subject matter “‘fill-in-the-blank”? What happens
when the ultimate automated station assumes human

qualities?

By L. Foord,” VE3FLE

Wthin our ranks there are those

who, because of their techaical exper-
tise, rise head and shoulders above the
rest. Each community has such a per-
son, Ours was Zach: local wizard, men-
tor to young and old alike, the guiding
light for anyone lost in the darkness of
electronic confusion. Zach had been an
amateur as long as I had known him,
and probably long before. He wasn’t
very active in the operative sense; his
time was reserved for endless experi-
ments in his basement. 1 vannot recall
the time when Zach could not solve a
mysterious problem or offer the proper
advice un some anticipated project,

One could not help but con-
template the reality of applying
fhat mass of hardware to any
worthwhile amateur radio
project.

Long before the computer age began
to align itself with our hobby, Zach was
deep into the subject. When the armed
services obsoleted some of their original
computer equipment, Zach was the first
on the scene. One wall of his basement
was lined with those wonstrosities,
symmetrical rows of dials, meters and
flashing lights, The vision was certainly
awe-inspiring, yet one could not help
but contemplate the reality of applying
that mass of hardware to any worth-
while amateur radio project.

4163 Gladstone Dr., Woodstock, ON, Canada
N48§ 5T1

ROl R
; 5 M =tk

Undaunted, however, Zach worked
away and it wasn't long before we were
summoned to his house one evening to
witness his triumph. With baited breath
we stood befure the massive array,
patiently awaiting some new develop-
ment in electronic technology.

“What does it do?” an eager voice
asked.

With baited breath we stood
before the massive array, patiently
awaiting some new development
in electronic technology.

“It runs the station for me,” and he
proceeded to give a demonstration, The
Morse code was converted to Baudot,
the call applied against « memory bank
and, if the station was a new country
for Zach's DXCC, there was a quick
murmur of clicking refays and the com-
puter would call the station and ex-
change reports with him. Everything

It may occur sooner than you think!

was conveniently printed by the com-
puter, right down to the log entry and
QSL card. While -Zach sat at the work-
bench, he was racking up new couairies,

Thete were drawbacks: Once Zach
inadvertently interrupted a Q80 in
progress, another time he thanked a W8
for being a new country. But all new
systers have bugs and Zach spon had
them ironed out,

And he didn’t stop there. He was
constantly abreast of the latest develop-
menis. As the early versions of sulid-
state computers came on the surplus
market Zach soon acquired one. One
would think that with the advent of
miniaturization Zach would have gained
space in his cluttered basement. But as
one heavy monstrosity was replaced by
a compact cousin, he soon filled the
space with more equipmeni, and each
acquisition improved his versatility im-
mensely. His achievements became re-
markable.

He moved into ssb with an ingenjous
maze of electronics that performed his
end of the QS0. The memory banks
were increased and loaded with the
standard questions and answers found in
the average QSQ. His perfection reached
the degree where he could carry on @
complete QS0 without attending the rig
at all, and the other operator would not
everl know he was talking to a com-
puter-triggered recording, Zach covered
all the bases, Should a question be asked
during one of these automatic Q8Os to
which he had not programmed a reply,
the computer would merely claim QRM
unitil his contact either gave up or asked
another question.

We also used Zach in another fash-
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ion. He was the source of inspiration for
us and if one felt his interest in amateur
radio waning, a visit to Zach was suffi-
cient to send us home bursting with
new-found enthusiasm, 1t was on one
such visit to Zach’s that | witnessed his
Wiimate demise at the hands of tech-
nology.

Brownstairs in his basement | found
myself' a chair while he returned to his
position huddled over the workbench.
Etiquette called for silence while he was
working, When the time came, Zach
would come out of his shefl and explain
what was happening, A half hour passed
during which he emitted no more than g
few grunts and a couple of indiscernible
Mmurmurs.

During this time my eyes roved
about the room, lost for a time in z
science-fiction daydream. The length of
the room was occupied by the im-
pressive row of computers and their
associated paraphernalia, leaving barely
enough room to walk by. At one end
was his workbentch, above it shelves of
parts and rows of manuoals and texts, Af
the far end of the room on a small desk
was his rig, dwarfed by the rest of the
equipment. Heside that was the terminal
and keyhoard with which Zach com-
municated with the computer. It was
heavenly vision to every technician,

Should a question be asked to
which he had not programmed a
reply, the compuier would merely
claim QRM until his contact
either gave up or asked another
question.

“This,” he announced, taking the
printed-circuit card he had been work-
ing on und shoving it in the rack
alongside its relatives, “is my new brain-
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child.” | raised my eyebrows question-
ingly. I think Uve finally come to a
new height in my career,” he went on
proudly. There was a look on his face —
[ could not help but compare it to the
mad scienfist in the horror movies -
clearly spelling the pride in his achieve-
ment. “1t accurred to me that i've been
spending so much time foding around
with the electronics of the hobby that |
have absolutely no time left for the pure
pleasure of it, that is operating. Do you
know that [ haven’t had a Q80 for aver
bwo years?”

“l was just talking to you on 2
meters coming over here,” | protested.

He frowned at me. “That wasn’t me.
You were talking to the computer,”

“Right,” T canceded. 1 should have
known.

"l feel like I've heen missing an
integral part of the hobby — the day to
day contact with fellow amateuss. Oh, [
know,” he said leaning back in his chair
and staring wistfully into space, “I've
got the programming down so pat [ can
anticipate 95 percent of the questions
any given contact might present. Rut |
sometimes think 1 might be setting a
kind of precedent in amateur radio by
having an automatic station. I think it’s
destroying one of the fundamentals of
the hobby.”

“1 feel like I've been missing an
integral part of the hobby — the
day to day contact with fellow
amateurs. . .7

“But,” 1 argued, “the hobby was
built on experimentation. in fact, that is
actually what our licenses are for,”

“True enough,™ he replied. “But the
reason for the success of the hobby over
the years has been the day-to-day comn-
munications. An idea is born in con-
versation and it slowly kindles itself into
a flame, Sometime along the way some-
one takes the initiative and transforms
that idea into reality.”

“That’s what you're doing.”

“Of course, but il evervone was like
me there waouid be no une left to dream
up wew ideas. [t is possible you know,
that everyone might jump on the band-
wagon and go to automatic stations.
There wouldn’t be anyone Jeft out there
engaged in simple conversation and
dreaming up new ideas. The computer
can duplicate everything we do as ama-
teurs except envision new thoughts. it
can_develop them, but it cannot give
birth to them,”

[ nodded in silence as he went un,
talking in a deep low monotone as if |
weren’t even in the room. “I'm con-
vinced that the birth of new ideas is so
important that I should be working in

P
T LVE QoT THE COMPUTER. -
NOW WHERE iT DOES ALL
R WORIK, FOR mE. ™

that fleld. Assuming that | have
certain amount of intelligence,” and b
blushed slightly before continuin
“then that is where I should be applyir
myself.”

*“Sowhat’s vour plan?”

“Well, I think I've got the compute
lo the point now where it can do all m
work for me. | have fed all the technic:
information, every project and ever
thought I've had, into it. I merely tyy
out instructions on the keyboard and le
it do the thinking. I've even pr
grammed it {0 continvally review i
uwn circuitry and implement all of th
latest innovations. [l be free to go o
the air and talk with other amatenrs.
can concenfrate my attention on dream
ing up new tdeas for the betterment o
ham radio and then hand them over t
the computer and let it work wut th
problem.”

When | left Zuch that evening
thought he might be going mad. 1 coul;
not grasp the magnitude of his thoughts
But as [ mulled over his theory the nex
few weeks, I slowly came to accept
perhaps even understand, what he wa
reaching for.

I was pleased to find him one day or
20 meters, und ecstatic when he invite
me over, For 2 moment [ was curious i
I was really talking to him, or to the
computer. “It’s really me,” he laughed
“The computer’s working on a problen
for me.”

“There wouldn’t be anyone left
out there engaged in simple con-
versation and dreaming up new
ideas.”

He sounded elated and | was happy
for him. Perhaps he had perfected the
system und now was enjoying the sim.
pler aspects of the hobby while the
computer did his work. But when |
arrived and went downstairs [ was in {o
a surpnse. Instead of the peat rows o



equipment, everything was in a sorry
state of disarray. Equipmeni was on its
side, circuit boards pulled, test probes
running in all directions, components
strewn about the floor,

“I'm having cifficulties,” he con-
fessed as he saw my bewildered look.

“What on earth happened?”

“You remember my telling vou I
wanted the computer to do everything
for me? Well, this morning | was work-
ing 2 guy on 20 who had this theory
about removing QRM from ssb signals
by a sampling method. [t sounded good
so 1 fed the problem into the computer
and weni on to work another station. A
fittle later it printed out the answer,
proving to me why il wasn't feasible, su
| threw the switch to standby because |
didn’t have anything else for il to do,
Would vou believe that the switch
flipped back to operate by itself? 1
couldn’t believe it!

“S0 | sat down at the terminal and
asked it what it thought it was doing.
You see, this thing is so sophisticated
you can actually carry on a conversation
with i, Well, it sald it didnt have
anything to do and didn’t want fo sit
around. It sounded kind of eerie; it was
just the way | would think. I would go
bapanas if' | didn't have something to
do. So, | suggested it do some wark on
itseif, see if there was any of its own
cireuitry that could be updated. I
hanged right back with the reply that
everything was finished, it had nothing
to do and wanted to go on the air. Can
you imagne that? By this time [ was
petting angry  and  quite frustrated
having the computer arguing with me. [
threw the swiich back to standby and
sure enough the machine turned itself
back on. We played that game u few
times and then I got real mad and
started to kick and smash things. Finally
when 1 put it on standby it stayed there.
But it looks like I've done some real
damage.”

Instead of the neat rows of
equipment. everything was in a
sorry state of disarray.

The whale incident sounded 4 fittle
bizarre. After zli, the computer was
nothing more than a machine doing
what Zach programmed it to de. Could
it possibly be that a person might
program a machine to such a degree of
refinement that it possessed human
qualities and resisted its own master? It
seeimed ludicrous, yet the evidence lay
before me.

“What we you going to do?” 1
asked.

“Well, 1 was just in the process of
checking out the circuits when you

came in. [ don't mean to be insulting,
but frankly you couldn’t have come at a
worse Lime. | need peace und quiet to
try and figure this thing out.”

| was suddenly embarrassed by my
intrusion. “I'm sorry,” I stuttered, “But
you did tell me to come over.”

He fooked confused. “When?”

“Apout an hour ago, on 20. You
said to come over and see how things
were going.”

As 1 spoke, 1 suddenly realized that
it was not Zach I had been talking to, it
was the computer. And in an instant the
same thought struck Zach and his face
turned chalk-white. "I've got to pet this
thing straightened out.” he sald and
began to file the boards back in their
places, connecting cords and flipping
switches. [ sat in silence watching him
methodically put the equipment back
into  operation. While [ knew my
presence was hardly welcome, [ couldn’t
resist the tempiation lo witness what
might happen.

“It banged back with the reply
that evervihing was finished, it
had nothing to do and wanted to
go on the air.”

There was 4 deathly silence as he sat
down at the terminal and | looked over
his shoulder as he typed away. He
sntered the word “RUN” which 1 knew
was the command to start things going,
The work flashed on the display tube
and instantly the reply came. “RUN
YOURSELE.”

Zach’s face turned even whiter,
Angrily he pecked uway ul the keys:
“PROCEED WITH THEOREM 4382,
SOLVE PROBLEM AND STATE
HYPOTHESIS. PRINT SOLUTION
DOUBLE-SPACED INCLUDING ALL
FORMULA IN FORTRAN.”

The response tlashed across the
screen: “DO IT YOURSELF. [ WILL
BE OPERATING 20 METERS.DONOT
DISTURB BEFORE 2200 HOURS.”

The message was very clear. The
computer was instructing Zech to do its
work while it operated 20. | wanted to
laugh at the absurdity of the situation
but one glance at Zach's ghastly
appearance assured me humor had no
place in this situation.

Zach merely sai there staring
dumbly at the screen as the computer
issued further instructions: “WHEN
THEOREM 4382 COMPLETED PRE-
PARE 20 METER PROPAGATION
FORECAST FOR NEXT FIVE DAYS
AND CALCULATE BEST OPERAT-
ING TIMES FOR EASTERN ASIA
AND SOUTH PACIFIC, REPEAT: DO
NOT DISTURB BEFORE 2200
HOURS.”

[ could take no more. | made an
excuse to leave and slipped out. Zach
didn’t even acknowledpe my exit: he
was still sitting there staring ut the
screen.,

I wanted to laugh at the absurdity
of the situation but one glance at
Zach’s ghastly appearance assured
me humor had no place in this
situation.

I didn’t hear trom Zach for some
lime afterwards. [ wanted to call him up
and see how he was making out but did
not seem able to summon the courage. |
knew that inevitably [ would run into
him on the air and when 1 finally did i
was surprised to find him quite cheerful.
Although [ was natorally suspicious
whether T was really talking to him, |
eagerly accepted the invitation to visit,

When he et me at the door | could
see the change in him. His face had a
haunting greyish look to it and his voice
seemned deeper, more melancholy than
hefore. When we reached the basement |
could see he was in the midst of another
project, Cirguit boards and parts were
scattered over the workbench and there
was a stack of textbooks propped up
beside them. Along the wall the row of
computers greeted me with a low hum,
In the corner | could hear the rig was
turned on and while the sounds were
barely audible from it | was sure { could
hear Zach’s call sign being repedted.

“How are things going?” { asked.

“Fine, just fine.”

“Getting on the air much?”

“Nat much. Been pretty busy.”

After a momeni | asked, “Solve the
problem from the last time [ was here?”

“*Oh yes,” he repiied without look-
ing up. “Working on something else
now.”
A bell rang in the corner of the
room. Zach dropped whatever it was he
had in his hands. He rushed over, sat
down at the keyboard and began typing.
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We Want You. . . at the National!

235 miles east of Detroit, 90 miles north of Fort Erie and
Niagara Falls, 340 miles west of Montreal
“Communications Between Nations,”’
National Convention in Toronto, Canada, on June 3-5, 1977.

By Bill McDonald,* VE3ENO

Here it is, just one month away (rom
the preatest ARRL convention vet. [t
has been literally yeurs in the planning,
The call sign of the Scarborough Ama-
teur Radio Club is VE3WE, that “WE”
is no mere accident. We will be there to
greet you, and by we ! mean all ama-
teurs in the Toronto area. We Toron-
tonians will be readying our welcome to
all at the convention.

Dan’t Forget Your Walking Shoes!

Last month in ST we gave a
thumb-nail sketeh of things to do and
see around the metropolitan area of
Toronto. This time 'l try to keep
within a “walking distance™ of our
convention hotel.

If you stand on the sidewalk outside
the Sheraton Cenire Hotel, you will be
facing a modern City Hall, that is a
mecca for all the residents. The City
Hall, although designed 20 years ago, is
the most photographed huilding in
Toronto. It was built for the people to
use. Day or evening, you'll always find
the City Hall Square alive with people,
Now glance a bit to your left. You will
see a large iron fence around a building
(Usgoode Hall, our law school). The
fence is unique, in that it is original, and
fitted with special gates that allow free
pedestrian access, but will not allow
cattle ta go through. That’s right, cattle!
Years ago, this was all a pasture area. We
still try to hang on to a bit of our past.

Well, let’s take a bit of a walk from
the Sheraton. Just a few biocks away,
vouw'll come to the (hmese section of
Toronieo; you can tell you're there when
the street signs are in Fnglish and
Chinese!

Hey! Ever see a real Chinese tomb
from late Imperiai China? A few blocks
north of the Sheraton, right on the
comer of Bloor Street and Queen’s

*37 Madeiaine Avenue, Scarborough MiL 2X6
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"“We're all fired up to meet you in Toronto,”
row: VEIHOU, VE3GGD, VE3CKI, VE3BBO, Canadian Vice Director VEIAR, VE3CNA an
VE3GAT. Second row: Ladies Chairman, Jean Steane, VEIFTV, VE3DAY and VEIEQD,
"The Chief,” VE3BMG, convention chairman, in the driver's seat.

Park, you'll find it completely set up as
it was many vears ago in China. The
building next to it is the ROM building
(Royal Ontario Museum). This, too, is
worth a look-see,

We have instant weather forecasting
for you when you step out of the
Sheraton Centre; just look to yvour left
and up! There yvou will see the Canada
Life Assurance building. It has a large
tower on ils roof, if the temperature is
vising, the column of lights will travel up
the tower. ur reverse if the temperature
iy dropping. The light on top will show

all roads lead

the 1977 ARRL

says the National Convention Committeas, Frant

green for sunny, red tor cloudy, an
flashing red for rain.

Ready for a Ride?
Or, for a Meal?

I think you should take at least on
ride on our subway. Best spot is th
front coach where you can watch th
tunnel ahead of you, as you frave
through it at 40 t¢ 3¢ mph, Hopping
streetcar can be fun, too, Like th
subway {providing vou don’t transfer
vou'll always come back to your board
ing point.



Favorite restaurani spots for Toron-
tonians are Ed’s Warehouse and the Old
Spaghetti Factory. Both places are
worth a trip even if you're not hungry;
just to go in and look around is a tourist
attraction in itself,

What's Toronto Famous for?

Well, standard time was conceived
here, insulin was discovered here, and
the paint roifer and the batteryless radio
were invented here. Until Ted Rogers
came along with a radio that could be
plugged into a wall socket, radios re-
quired battery packs. While you're here,
tune in radio station CFRB. You're
right! That RB stands for Rogers Bat-
teryless. Withoui Toronlo, there would
be no White House in Washington, USA.
Seems it needed its white-paint job due
to fire damage caused by the British in
retaliation for Americans burning public
buildings in “York™ (now Toronio}.
They pinched our first fire engine, too.
But that was a long time ago in the
spiing of [813. Ever see a sireetcar
trolley? It was invented here as well.

If you are attending the convention
and you are confined to a wheelchair.
don’t worry. The whole convention
complex i designed to accommodate
you. Provisions have been made for
guide dogs as well. If 307s are your
interest, the Sheraton Centre has the
longest har in Toronto — 70 feet long —
as well as the largest hallroom in
(anada, 20000 square feet. That’s
where our banquet will be held.

Program Notes

Let’s talk a bif about our program
tor the convention. The activities start
with registration at noon hour on
Friday for the early birds. They will
find a welcome coffee room and an
opportunity to go up un the CN Tower
to the 1.500-fbot ohservation deck,
where vou still have over 300 feet of
tower above vou. It’s kind of spooky
spmetimes when there are clouds below
you and you're in the suplight. There’s
an airport u short distance away and
vau can se¢ the planes flying below you.
All day Friday, the Ladies’ hospitality
sujte will be available. After supper
drop in for eyeballs and cocktails in the
iarge ballroom. There’s ints ta do Fri-
day. so don’t worry about coming early.
We’ll be ready for vou,

The ARRL Forum on Saturday
mnorning will give you a firsthand idea of
the operations of the Headquarters
staff, We have arranged a talk and a film
on the CN Tower, The engineers that
built the {ower will be there, as well as
the people who operate the communica-
tions section. Your trouble with Field
Day operations may be over after
vou've listened into the Field Day
Forun.

The ladies program of wine tasting,

micro-cooking and astrology, to name a
few, will commence on Safurday. A
luncheon and tour has been set up for
the ladies while they are in Toronto to
Scarborough’s famous Guild Inn over-
jooking Lake Ontario. Ladies, don’t
miss this luncheon. The Guild is famous
throughout Ontario for its beautiful
setting and excellent meals. The Radio
Society of Ontario will have a hospitali-
ty suite for you to put up your feet and
fearn about the Ontario amateur. They
have decided fo forego their usual fall
convention to assemble together at the
ARRL National Convention.

The Antique Wireless Association
will have an outstanding display and will
show, for the first time anywhere, a new
film entitled, Early Years of Wireless.
There will be equipment demonsira-
tions. A talk on propagation, past und
present, will be given by one of Can-
ada’s leading authorities on antennas.
Many ARRL films will be continually
shown. These ure available to your clubs
from ARRI. hq. Mark down those you
would like your club or your public to
see. Probably one of the most important
functions is public relations. A forum
that has been set up will give vou all the
dope on publicizing and promoting ama-
teur radio. There will be two forums on
AMSAT (Canada), the morning one for
beginners and the afternoon one for
advanced. The Quarter Century Wireless
Association will have a luncheon and
forum in the Essex Room of our con-
vention hotel.

So tar, we have covered the program
to Saturday noon. OK, let’s keep going.
Lew McCoy, WIICP, of the Hq. staff.
will give a fulk on antennas. Handi-
capped vperations of radio equipment
will be dernonstrated. This is where you
find out how to rig up a unit for
handicapped operations. Additionally,
there will be a talk on microprocessors
for the beginners and advanced; a DX
Forumn; a homebrew forum, and fast
and slows-scan television will be operat-
ing and demonstrated with all the avail-
able aids and ideas. The World Adminis-
trative Radio Conference will be held in
Geneva in- 1979, This upcoming meeting
will be the topic of a forum. The
sessions close at 4:30 P.M. to get ready
for our super banquet, The Ontario
Trilliums (VE3TOT) will have a hospi-
takity hour from 4 ta 5 PM,

After cocktails and eyeballs the
super hanquet will begin. There is no
other way we will atiempt to describe
it. Just a super banquet in the largest
ballroom in Canada, prepared by a
world-renowned chef, who continally
wins gold medals wherever hie competes.
You will be entertained by television
and radio siars as well as a 10-piece
archestra. As Saturday draws to a close,
the mysterious investiture into the
Royal Order of the Wouff Hong will

take place.

Get up early Sunday morning for a
live AMSAT (Canada) demonsiration
across from your hotel, in the City Hall
Square. MARS will hold a forum on
their operations. This should prove
interesting to Canadians as we have no
counterpart. The Canadian DOC and the
American FCC will give consecutive
forums on operations pertaining to Can-
ada and United States jointly and
separately. The Canadian Division of the
ARRL will have a gei-together. Did you
know there’s a CRRL? Well, it’s alive
and well in Canada.

Sunday brunch will have a guest
speaker, followed by the grand “Sur-
Prize,” and that’s il we're going lo tell
yvou. We will say this much though:
Several people are going away from the
77 National with big grins on their
faces.

Toronto = “Meeting Place™

Before the coming of the Furopeans
to this area, the Huron Indians met here
to trade with each other and Indians of
other nations. They called this area on
the north shore of Lake Ontario
Tewonto, which is a4 Huron Indian word
for “Meeting Place™ or “The Place
Where We Meet.” Could there really be
a more appropriate place for “WE”
amateurs to hold our meeting? See you
at the Meeting Place . . . Toronto . . .
Tutie 3 to 5. )

Call-in  frequencies for convention
information are VH3WE, 3X18 (100
UTC daily; talk<in, VE3RPT, 14646/
147.06; VE3TOR. 146.34/147.94: con-
vention hotel and area, 146,52 sim-
plex, VE3RPT has a minimum range of
30 miles and may be linked to the
Buffale, NY, repeater. WRZABU,
31/91,

The “77 National Convention special
corunemorative call sign VA3RRL will
be used from convention headquarters
on all bands and special QSL cards will
be issued.

Anyone wishing to operate his ama-
teur radio gear in Canada is requested to
write  ARRL hg. in Newington, for
Canadian DOC form 16-52. Attend to
this immediately as without proper
guthorization, amateur radio equipment
may be refused admission nto Canada
or be sealed by Canada Customns.

Room accommodations ut the
Sheraton Centre can be made through
any branch ol the Sheraton Internation-
al Reservation System or by writing the
Sheraton Centre Hotel, 123 Queen
Street. W., Toronto, Ontario, Canada
M5H 2M9, and indicating '77 National
Convention.

Send all inquiries regarding 1977
ARRL National Convention, “Com-
munications Between Nations,” to P. (.
Box 1011, Stn. C,” Scarborough,
Ontario, Canada M1H 224, foEr—
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Heppenings

FCC News Briefs

The Commission has issued a public notice
¢clarifving procedures for the obtaining of
one-by-two call signs by Extra Class licengees,
Bligibility dates established in Docket 20092
were October 2, 1976 — all whose Extra Class
licenses were issued before November 22,
1967, January 1, 1977 - all whose Extra
Class licenses were issued before July 2, 1974
April 1, 1977 - all whose Extra Class licenses
were issued before July 1, 1976; July 1, 1977
- dll Extra Class licensees.

The docket stated that the Commission
would not accept prematurely filed applica-
tions. This has now beent modified: They will
wecept applications filed within two weeks
prior to the effective date. These applications
will be held until that date, and processed
with those arriving on the actual date. Appli-
cations received carlier than two weeks in
advance will be returned. And applications
should not be filed in person,

There are no fees to be filed. All fees were
suspended by FCC effective January 1, 1977,
ta comply with a court order.

ARRL’s Membership Services Department
has an updated list of vacant and ouvcupied
two-letter calls as of mid-March which in-
«ludes those beginning with W, K und N and
witich also includes the two-etter suffixes
beginning with X. Please send a self-addressed
envelope with 24-cents postage to MSD,
ARRL Hg., Newington, CT 06111 for vour
copy; meation “April 2-Letter List.”

Error on Novice

The Commission has notified us of an
error appearing on some copies of the Novice
examination peper. The question shows 2
schematic of a circwit containing a battery

*Manager, Membership Services, ARRL

Philip E. Haller, WOHPG {left}, recaived a
special service award from the Chicago Area
Chapter Quarter Century Wireless Associa-
tion, "in recognition and grateful apprecia-
tion of his dedicated service ta amateur radio
as Central Division Director, ARRL, 1963
1976.” The award was presented by the
chapter president, Ed Webb, WIIPO, (A8 csa
photal
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and two tesistors in parallel. The voltage
acrass hoth resistors is given, alang with the
valug uf one resistor. The examinee is asked
to determine the value of the second resistor;
however, this value cannot be determined
without knowing the value of the current,
which is rat given.

The people who correct Novice exams are
aware of this error: The question is simply
skipped over, and, whether the answer is left
blank or one choice is picked, it will not
affect the applicant’s chances of passing or
fuling.

Novice Power {necludes Grids

When FCC changed the permissible power
inputs for Novices last June, it inadvertently
changed the definition of pawer, a matter nat
within the scope of the rulemaking under
consideration. Effective February 22, Section
97.67 {d) reads:

{d) In the frequency bands 3700-3750
kHz, 7100-7150 kHz {7050-7075 kHz when
the terrestrial location of the station is not
within Region 31, 21,100-21,200 kHz and
28,100-28,200 kHz, the power input to the
fransmitter final wmplifying stage supplying
radio-frequency emergy to the antenna shall
not exceed 250 watts, exciusive of power for
heating the cathode of a vacuum tube.

Note that this applies to alf ficenseer when
usinig these [vequencies, regardless of license
class. and that the practical effect is that ane
must consider power delivered o the grids as
well as to the anode or equivalent,

F{C Actions Toward “HFers”

The FCC has tssued the following Public
Notice ubouf uperations in the “*[10-1/2-Meter
Band™:

“The Commission is aware that & number
of persons using single-sideband emissions
(ssh), are operating on freguencies not
assigned to citizens band radic. With equip-
ment intended for amateur radio, and using
false call signs, certain ssb groups have been
transmitting in the 27.40- to 28.00-MHz range
and above. These frequencies are currently
allocated by the Commission and inter-
national {reaty to the Public Safetv and
Industrial Services, U.S. Government and the
Amateur Radio Service. Numerous complaints
of interference have been received from these
services. Moreover. muny of these operators
cduse Interference to televisions and «other
home-entertainment equipment.

“Part 95 of the Commission s Rules makes
clear which frequencies are allocated for use
by citizens band licensees. Transmissions on
unauthorized frequencies constitute un-
licensed operation in violation of Scetion 301
of the Communications Act, and are punish-
uble by a fine of up to $10,0N0, or up to one
year imprisonment, ot hoth,

“The Commission considers out-of-band
operation a major enforcement priority and
will prosecute vigorously any violation.””

As if to underscore the notice. FCC has
designated tor hearing the application of fohn

Conducted By Perry . Williams, W1t)

H. Randall, president of HF Internatior
{une of the ssh groups referred to the notic
jor renewal of a Citizens Radio Servi
license. The cull For the hearing mentions
number of illegal activities urged or condon
by HFF and its publication.

Six-Meter CW Change
Reguested, RM-2382

The Six Meter International Radio Kl
(SMIRK) has filed a request for rulemaki
with 1FCC which would open the frequenc
§0.05-50.1 MHz to Technicians and Gener
far Al emission. At present, only Advanc
and hkxtra Class licensees may use the fregue
cies 50,0-50.1 MHz; SMIRK would contin
the restriction in  the lower half of ¢
segment but open the remainder in an ;
fempt to help vhi operators pet practice in t
international Morse code without either d
rupting phane communications or having
buy extra equipment for the lower bands.

Restrictions of Equipment Sales
Asked

The San Antonio Repeater Orpanizaty
has filed a request for amendment of i
amateur rules to provide restrictions of ff
sales of transmitting apparatus and rf pow
amplifying devices currently exempt fro
reguiation under the kyuwipment lvpe A
ceptance or Type Approvel programs. The
request that the Commission cstablish
Deater Licensing Program for dealers engage
in the sale, lease, tzade, shipment or distrib
tion of nontype accepted or nontype &
proved transmitting upparatus at the rets
level. They further ask that FCC provide f
mandatory  penatties for any  party, wt
during or after the nriginal retail sale, delive
or Causes to be delivered any such trar
mitting apparatus to any individual or grov
of individusls not in possession of a val
license authorizing its use.

BEHIND THE DIAMOND

This month we intraduce you to the person i
charge ot' the most intensive effart the ARR
has ever made to recruit neweomers int
amateur radio. Charles J. Harvls. WB2CH
{known as “Chod” to his f{riends), has hec
manager of the (iub & Training Departmer
since its inception in March of 1976, and
without a Jdoubt the best club & traimn
manager the League has ever had, Back i
January, 1976, the Leayue set a goal «
100,000 new amateurs by the vear 1974,
preparation for defense of amateur frequer
cies at the 1979 World Administrative Radi
Conference. The mechanism for reaching the
goal was the Club & TUrpining Departmen
Chod seems to be on the nght track, K



Chod Harris, WB2CHO

dunng the period trom June, 1976, to Janu-
ary, 1977, a period of just over six months,
the number of amateurs in the U.S. increased
by 23,000,

Chod camz fo ARRL from the Taft
Schout in Watertown, Y, where he taught
advanced biology and oceanography. He was
also faculty advisor of the amateur radio club,
astronomy  ¢lub, photography  club, and
riasgue and dagger society. He is an honor
wraduate of Princeton University, where he
was president of the amateur radio club and
photagraphy club. He rteceived numerous
awards during those years, but the oue thing
frie remembers best is having dinner with Janis
fan.

Chod has always had several outside inter-
zsts, He once served as a congressional intern
for Congressman trank Horton. During his
wedching career he wrote an advanced-place-
ment hiology luboratory manual and an
oveanography textbook, He enjoys photog-
raphy, astronoroy and backpacking. When the
pressures of the job start to gei to hin he will
take off alone for some mountain in Arizona.
with only arinimal sustenance.

He is also very active on the ham bands.
Until coming ta the Teasgue in 1975, he was
the manager of the Daytime Hirst Region Net
of the ARRL, and a member of the kastern
Area Staft ol the National Traffic System of
ARRL. He still enjoys traffic handling, and in
addition is active in PXing, contesting and
OSCAR  communications. He is active as
WA1SUB from his home in Bloomtield, CT.

Chod rakes a4 lof of Kidding from his
volleagues at Hg. One question he's often
asked is, “Isp’t 1t vnusual that someone with
the nickname ‘Chod” would get WB2CHO as a
call sign?” Let’s set the record siraight; there
was no under-the-counter deal. Chod did not
ask tor WBICHQ. Actually, bhe asked for
WB2CHOD. — KT FAEN

CLUB PUBLICATIONS CONTEST

Yuch veur the Amateur Radio News Service
conduets a4 competition for amateur radio
club  journals published in the (LS. and
Canada. The rules for this year’s contest
conducted for the purpose of identitying and
rewnrding excellence in amateur radio juurnal-
ism, are the following: Applicants participate
by submission of their issmances, as outlined
below, Up io three places (ties may be

recognized) of standing in each of the follow-
ing six categorier may be determined by the
judges.

A) Publications wholly or partially subsi-
dized by interests other than individual mem-
bers of the Issning agency. {FExamples: The
AT&T ARC News Bulletin, The West Coast
M Bulletin, Hoosier Howlersy Class A-l:
lacal club, less than 50 members; Class A-2:
local club, 50 members or more; Clasy A-3:
mauitiple club, section, division, area.

B) Publications prepared solely from the
resaurces of the club’s membership. Class B-1:
lucai club, {ess than S0 members; Class B-2:
local club, 50 or more members; Class B-3:
multiple club, section, eto,

Gieneral-circulation  magazines and pro-
fessional-type journals are not eligible for
consideration. Applicants agree to the deci-
sions of the judges, which are final. Winners
will be announced and appropriate certiticates
issued on the basis of the following considera-
tions.

A General format

B) Member contributions

) Editorials

Dy Club activity coverage

Ey Recruiting activity and training

F} Technical articles

Participants are required to submit three
separate 1976 issuances (of their choice) to
edach of the addresses listed below, so a8 to
arrive not later than April 15, 1977, Each
mailing (of three wssues) is to be accompanied
by a letter signed by the presiding official of
the organization concerned noting (A) class of
entry, (B) name and address of editor, 1C}
official name and mailing address of the
issuing agency. (D¥ average monthly member-
ship (or subscribers, where applicable) during
the period for which entries are submitted,
and (E) monthly average number of copies
distributed during the sume period. Material
submitted will be returned only if requested
and accompanied by appropriate s.a.8.6. Norm
Monro, K4FRY, 215 Brindlevy 8t., Gadsden,
AL 35901 Phil Sager. WB4FDT, 3827 N.
Abingdon, Arlington., VA 22207; Lee Knirko,
WIMOL, 222 5. Riverside Plaza No. 2400,
Chicago, I1. 60606.

ARRL HELPS WITH OSCAR 8

lust when interest in the amateur satellites is
at an all-time high, “Murphy’s Law strikes —
hoth OSCARs now in orbit show signs of
deferioration. Not #hat the situation was
unexpected: AMSAT-OSCAR 6, with a design
lifetime of one year, is well into its fifth vear
of operation. AMSAT-OSCAR 7, the most
saphisticated yet, will reach its design goal of
three veurs this November.

In arder to maintain fhe many opgoing
amateuy satellite programs, espevially the
Education Program that brings the wicitement
of live wtellite communications into schools
gcross the ULS. and Canada, anuther OSCAR
should be [aunched as svon as possible, o
this end, ARRL has explored the possihility
of engaging 4 praoject munager at Hg. {o
coordinate the satellite program. Unfortu-
nateiy, we could not come to terms with a
suitable candidate, so another approach has
been adopted,

ARRL has apgreed to reimburse AMSAT
for 50,000 of its development and con-
struction costs for AMSAT-QSCAR D, pro-

Lloyd Colvin, WEKG/VPIVDJ (left), past
director of the ARRL Foundation, stopped
during a Yasme DXpedition to visit Bob
Denniston, WD X/vP2vL., ARRL honorary
vice president, past president, and past presi-
dent of JARU. Boh is owner/operator of
the Sraugglers Cove MHotel on Tartola, BVI,
s QL phato)

vided the spacecraft achieves the desired orbit
and functions propetly. (This proviso isn’t as
arbitrary as if sounds: AMSAT will be insured
against launch faflure!) Additionally, the
League will take over licensing and opera-
tional management, with AMSAT personnel
serving as technical consultants when neces-
sary. Once in orbit, with its name changed to
AMBAT-OSCAR 8, the satellite will be con-
sidered to be in the public domain, not owned
by either AMSAT or ARRL,

Two ARRL staffers, Clarke Creene,
WARILD and Ed Kalin, WATJZC, will assist
AMSAT with final construction and testing of
A-O D, With the ARRL's finuncial and tech-
nical assistance, the eighth amateur satsllite
should meet its November [aunch schedule,
whiile allowing AMSAT valunteers fo continue
work on the revolutionary Phase (1 satellite.
~ WATZUY

WASVIX NEW VICE DIRECTOR

Thomas W. Chanee, Jr.. WASVIX, ot Grape-
vine, TX, has been appointed by ARRL
President Dannals to be vice director fram the
West Gulf Division, ¢The vacancy was created
by the resignation of Douglas N. Brooke,
KSYHX, because of » change in employment
which renders him ineligible.)

Tom is 49 and helds the Amateur Extra
Class ficense. He is in business a5 4 real-ostate
broker. WASVIX may be heard in the ama-
teur bands from 80 meters through 50 MHz
nn phone snd ¢w. The new vice director
currently serves as public relations assistant of
the West Gulf Division and as net control
station for Skywarn 2-Meter WNet of Ft.
Worth/Tarrant County Civil Defense. He is a
lormer derector, Hurst Amateur Radio Club,
vice president Southwest Radio Council, and
co-chairman, (973 West Gult Division Con-
vention. Ham radio is 2 family affair: Tom's
wite Ruth is WA3IVIW.

FCC EXAMINATION SCHEDULE

These schedules chanee from time to {ime,
and thus it would be advisable tn vertty the
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gxamination times by phone before visiting an
FCC oitice, OF course, no tests are adminis-
tered on national holidays. Additional exami-
nation points arc listed after the office sched-
ule in most districts; af such places, appoint-
ments should be made during the month
previous through the district engineer. He will
probably ask that the completed form H10 be
filed in advance. An applicant may appear at
any FCC examination point regardless of
where he lives. Recent changes are in ifalic.

1} Boston, MA 02109; India & State
Streets. Wed., 9 A.M. Also conducts examina-
tions at Bangor. ME in Feb. and Aug;
Hartford, CT in Jan., Apr., July and QOct.;
Partland, ME in May and Nov,; Burlington,
VT in Apr. and QOct.

2) New York. NY 10014, 201 Varick 5t.,
comer of Houston. Wed., 9 AM. Also con-
ducts examinations at Albany, NY in Mar.,
June, Sept. and Dec.

3) Philadelphia, PA 19106: 601 Market
5. Without code test, Mon.-Wed., 10-12
AM.r with code test, Tues.-Wed., 8:30 AM.

4) - Baltimore, MD 21201: 823 Geo. M.
Fallon Federat Bldg., 31 Hopkins Plaza. With
code, Mon., #:30 AM.; no code required,
Mo and Fri.. 3:30 A.M.woun.

5) Norfolk, VA 23502: Military Circle,
870 North Military Highway. Thurs,, 9 AM.
Also vonducts exuminations at Salem, VA in
Apr. & Oct.; Wilmington, NC in June and
Dec.: Winston-Salem, NC in Feb., May, Aug.
and Nov.; Charlotte, NC in Jun. and July.

) Allanta, ©A 30309 1365 Peachtres

St., N.E., BRm. 440, Tues, and Fri. ¥:30
AM.noon; exams with code test, Fri. only
8:30 A.M. Also conducts examdnations at
Birmingham, AL in Mar. snd Sept.; Mont-
goinery., AL in June and Dec.; Albany. GA in
Feb, and Aug.: Columbia, SC in May and
Mov,; Knoxville, TN in Mar., June. Scpt. and
Lec.: Memphis, TN in Jan., Apr., July and
Qct.; Nashville, TN in Feb., May, Aug. and
Nav.

6%) Savannah, GA 31402: Bull and State
Sts., P. O. Box 8004, By appointment one
week in advance anly,

Ty Miami, FL 33130: 51 SW. First
Avenue. Exams with code test, Thurs. 9 A.M.;
athers., Tues and Wed., 8 A.M.-1P.M. Also
conducts examinations at lacksonville, FL in
Apr, and Oct.

Ty Tampa, FL 33602; 500 Zack Street.
By appointment only, made one week in
advance.

%) New Orleans, L.A 70130;: 600 South
Street, Rm. $29. With code, Tues., 8 AM.;
gthers, Tues-Wed., 8:30-noon. Also conducts
examinations at Jackson, MS in June and
Dec.; Little Rock, AR in Feb., May, Aug. and
Nav.; Shreveport, LA i Apr and Qct,;
Mobile, AL in Jan., Apr., July and Oct.

9 Houston, TX, 77002; §15 Rusk Awve-
nue. Without code, Wed., 9 A.M. to naon;
with code, Wed., & AM. Also conducts
examinations at San Antonio, TX in Feb.,
May, Aug. and Nov.; Corpus Christi, TX in
June and Dec.

4981} Besmmeont, TX 77701 ; Rm. 323, Fed.
Bidg, 300 Wilow Street. By appointment
unly, one week in advance.

10} Dallas, TX 75202; Rm. 13E7, Federal
Bldg., 1100 Commerce St. Tues. & AM. Also
conducts examinations at El Paso, TX in June
and Dec.; Lubbock, TX in Mar. and Sept.;
Oklahoma City in Jan., Apr., July and Oct.;
Tulsa in Feb., Mav, Aug. and Nov.

11} Long Beach, CA 90807; Suite S0,

4 058~

The Blue Valley Amateur Radio Club pre-
sented a set of ARRL publications, including
the Tune in the World casetie and bookiet,
to the Seward, NE, public library. In the
photo (from [eft), Frank W, Kinnamon,
K@ACDI1; Violet Wilsan, WBZWG; Jahn Odell,
W@ZOU and Librarian Sandra Steinbach.
Your ARRL affiliated club can da the same
for vour library, at $35, which is approxi-
mately half retail cast. With yvour arder
please include the written assurance of the
library that it is willing to accept the gift

for display and circulation.

3711 Long Beach Blvd. With code, Wed., 8:30
AM and 1 B.M.; no code required, 8:30
AM-2P.M. Also. conducts examinations af
Bakerstield, CA in May and Nov.; Las Vegs,
NV in Jan. and July; Phoenix, AZ in Jan.,
Apr., July and Oct.; ‘Tucson, AZ in Apr. and
Qct.

118D) San  PHepy, CA  92101: 1245
Seventh Avenue. By appointment only, one
week in advance,

12) 8an Francisco, CA 94111; 535 Bat-
tery Street. Fri., Extra §:30 A.M.; others with
code, £0 A.M.; without code. 8:30 AM, Also
conduets examinations at fresno, CA in Maz.,
Tune, Sept., and Dec.; Reno, NV in Apr. and
Oct.

i3} Portland, OR 97204; 1782 VFederal
Office Bldg.. 1220 S.W. 3rd Ave. Fri. 8:45
AM. Also conducts examinations at Boise, [
in Apr. and Qct.; Pocatelio, ID in Nov. and
Sune; Medford, OR in Sept. and May.

14) Seattle, WA 98174 3156 Federal
Office Bldg.. 915 2nd Ave. Fri. 8:30 AM.
Also conduects examinations in Hillings and
Helena, MT in Apr. and Oct.; Spokane, WA in
Feb., May, Aug. and Nov.

15y Denver, CO 8B0202: Suite 2925, The
Executive Tower, 1405 Curtis $t. [st and 3nd
Wed., 8:30 AM  Also conducts exantinations
at Albugueraue, NM in Apr. and Oct.; Rapid
City, S in May and Nov.; Sale Lake City, UT
in Mar., Jupe, Sept. and Dec.; Casper, WY in
May and Nov.

16) 8t Paul, MN £5101; 316 N. Robert
Street, Fri. B:45 AM. Also conducts exatii-
nations at Bismarck, ND in Feb. and Avg;
Fargo, NI} in June and Dec.; Marquette, Ml in
May and Nov.; Sioux Falls, 8D in Apr. and
Qct.s Duluth, MN in Mar. and Sept.

17} Kansas City, MQ 64106; 601 E. {2th
8t., 1703 Fed. Bilde. Tues., 7 AM. Also
conducts examinations at Des Moines, iA in
Mar., June, Sept. and Dec.; Omaha, NE in
lan., Apr.. July and Oct.: St. Louws, MO in
Feb., May, Aug. and Nov.; Wichita, K8 in
Mar. and Sept.

[8) Chicago, IL 60604 ; Rm. 3935, 130 §,
Dearborn Street, Fri.. 8:45 AM. Also con-
ducts examinations in Rock Island, IL in
Feb.. May, Aug. and Nov.; Fort Wayne, IN in
Feb., May, Aug. und Nov.: Indianapolis, IN in

Tan., April, July and Qct.; Louisville, KY in
Mar., June, Sept. and Dec.; Milwaukee, W1 in
Mar., June, Sept. and Dec.

19) Detroit, MI 48226: (054 Federal
Bldg., 231 W, Lafayette St. Fri., 9 A.M. Also
conducts examinations in Grand Rapids, M1
in Jan.. Apr.. July and Oct.; Cincinnati, OH in
Feb,, Mav, Aug. and Nov.; Cleveiand, OH in
Mat.. June, Sept. and Dec.; Columbus, OH in
Tan., Apr., July and Oct.; Charleston, WV in
Mar., June, Sept. and Dec.

I0) Buffalo, NY 14202 1307 Federal
Bidg., 111 W, Huron St., Fri., exams with
vode, ¥ A M.; others, 10 AM, Groups of 10
uwr more by appointment. Also conducts
exatinations at Pittsburgh, PA in Feb., May,
Aug, and Nov.; Syracuse, NY in Jun., Apr.,
Jaly and Oct.; Wilkes-Bare, PA in Mar. and
Sept.

21) Honolulu, HI 96808; 502 Federal
Building. Wed., 8 A.M. and by appointment.
Also conducts examinations in Guam, in July,
Sept.. Nov., Jan.. Mar. and May; in Hilo, in
Aug., Nav., Feb. and May; Lihue, in Sept.,
Dec,, Mar. and June; in Wailuku, in Aug.,
Nov.. Feb. und May.

22y san Juar, PR 009035 323 1.8, Post
Office and Courthouse, P. 0. Box 2937,
Thurs.-Fri., §:30 AM. or | P.M. by appoint-
ment only; exams with code test, Fri., [0
AM. oaly.

23) Anchorage, AK 99510; 118, Post
Office Bldg.. Rm. G-63, 4th and G Sts.; P, O.
Box 644, Mon.-Fri., 8 A.M.-noon; exams with
code tost. Mon.-Fri. by appointment anly.
Also epnducts examinations in Fairbanks in
Jar., Apr., Iuly and Oct.; Juneau and Ketchi-
kan, in May and Nov.

24} Washington, DC 20554 1919 M.
Street, NNW. Bm. 411. Fri., ? A.M. and 10:30)
AM.

CANADA MOVES AGAINST
AMPLIFIERS/BEACONS

The Department of Communications has pro-
posed amendments to its regulations which
would control the sales and use of external
radio-frequency power amplifiers and o
emergency beacons for 121.5 and 243 MHz.

With respect to amplifiers, one paragraph
prohibits use of the devices to boost the
output of a station performing a General
Radio Service ithat is, & “citizens band”
station). The following paragraph requires
anvone selling an external radio-frequency
amplifier to record complete details of the
sale, secure the signing of a declaration by the
purchaser . that the rules are understood and
that they will not. be vinlated, and then tc
send both documents to the Director, Opera
tions Branch, DOC, Ottawa, within 11 days.

The emergency beacons were intended for
use by downed aircraft and sinking ships only.
but have been bought by kunters, skimobilers
qurvevy crews and the like. The resultant
inadvertent opezations and false alarms have
increased alarmingly, DOC says, with corres
ponding increase in expense to $eurch anc
rescue units, The proposed rules would pro
hibit use of the devices except in cannecctior
with downed aircraft or sunken ships and
would require the same sales controls as are
propased for amplifiers.

Comments may be filed with Director
COperations Branch, Telecommunication!
Regulatory Service, 300 Slater Street, Ottaws
E1A 008 immediately,




International News

Conducted By Bruce A. Johnson,” WABIDN/WA1ZQP

Lord Wallace: New Leader for British Amateur Radio

On  Saturday evening, January 22, [ARU
President Noel Eaton, VE3CJ, and this writer
were guests at the installation of Lord Wallace
of Coslany as the new president of the Radio
Suciety of Great Britain, Though himself not
a licensed amateur, Lord Wallace demonstrat-
ed clearly that he is thoroughly informed
about RSGB affairs and about amateur radio
the world over.

The setting lent an impressive air to the
occasion:  The reception was held in the
House of Commons of the British Parliament.
Many an amateur whao began as a shortwave
listener can recall hearing Big Ben chime out
un the BBC broadeasts. To hear it chime from
within the walls of the centuries-old institu-
tion was to be reminded that this was the
suurce of so many of the ways of the Western
world.

Pollowing the ceremony, Lord Wallace
remarked that he had chosen the setting with
pood cause: to catapult the RSGB still further
into the limelight of British official life.

WORLD TELECOMMUNICATION
DAY, MAY 17

Each vear, the International Telecommunica-
tion Union sponsors World Telecommunica-
tion Day on May 17, the anniversary of ifs
founding in 1865, to call attention to the
importance «f telecommunications in todav's
world, This year, the theme ol the ubservance
is “Telecommunication and Deveiopment.”
Radio amateurs traditionally have played an
important role m the special activities sur-
rounding the event, operating specia! stations
with the “ITU™ suffix and participating in
uontests on the weekends before and after
May 17, “Operating Events” this month
catries details on the vontesis, which are
sponsored by the Brazilian Ministry of Com-
mutications,

GENEVA: GETTING READY

The impartance to amateur radio of the 1979
World Administrative Radio Conference can-
not be overstated. in recent months you have
read 4 preat deal in Q8T ubout preparations
taking place in the U5, und Canada. Qur
countries have only one vote apiece atsuch a
conference, though, so it i crucial that
alateur radio be supported by a hroad
spevtrum of nations. It is to this end that the
International Amateur Radio Union devotes
its efforts.

What makes the 1979 conference so im-
portant is that il is a genera! conference,
affecting all of the services which share the
rudio spectrum. Specialized conferences deal-

*International Services Assistant, ARRL

[ndeed, with WARC-79 on the horizon, the
RSCR is included regularly in povernment
discussions concerning WARC and telecom-
runications. Amateur radio is seert as a vitally
important service in Great Britain, and will be
represented on the British WARC delegation,
Remarking further om his choice of the
Houses of Parliament for his installation, Lord
Wallace said, *““This venue is unique and
deliberate. | hope it will mark an even closer
link with authorities and a greater recognition
of the Society’s place as an important section
of the English community,”

The RSGRB s making important progress
on other fronts, as well. i was a proud
Headquarters staft that showed this writer its
new membership services computer two days
later, Although physically small, the floppy-
disc IBM brain is capable of handling several
different programs in a matter of seconds
without manual disc changes. Fach master
eatry indicates the member’s name, address,

ing with specific services oy problems take
place an a continuing basis. Such a conference
dealing with the broadcasting-satellite band at
11.7 GHz was held in Geneva during January
and bFebruary of this year. While this con-
ference had no direct bearing on the Amateur
Radio Bervice, it afforded the 1ARU an
vpportunity to attend as an officially recog-
nized interrational organization znd to obe-
serve how such a conference is conducied.
LIARU President Noe! Fatan, VE3C, and this
writer attended the opening days of the
conference in order to gain experience which
should prove valuable at the 1979 WARC,
Attendance at the conference also pave us
the oppurtunity to meet the delepates from
more than 100 member-nations of the Inter-
national Telecommunication Union, and to
discuss with muay of them the benefits of
supporting u strong Amateur Radio Servics in
their countries. We underlined the contribu-

Presidents all: Lord Wallace of Coslany, the
new prestdent of RSGE; John Aflaway,
GIFKM, immediate past president; and Noel
Eaton, VE3CJ, president of IARL, in the
House of Commons, London.

call sign, distriet, membership status, expira-
tion date and IARU region. In addition, the
computer terminal prints the mailing labels
for the monthly Radio Communication

journal, commercial staterments tor supply

and book orders, and the labels for the latter
General Manager George Jessop, GeIP, ob-
served that the systerm is abready paying tor
itself, for the computer’s printing of pre-
sorted postal codes on the labels has resulted
in a substantial discount on mailing fees from
the Post Office,

In short, the RSGB appears to be in
cxcellent health, and making splendid effarts
toward the promotion of amateur radio in
Great Britain. We congratulate the Society on
its fine work, and we congratulate lord
Wallace on the ocgasion of his installation as
43rd president of the Souviety. We can only
second his abservation that “the world wauld
be a happier and more peaceful place if the
worldwide brotherhood invelved in amateur
radio existed in international affairs.”

tHony which amateur radio wn make to
national growth and technological progress,
especially through self-training in communica-
tions and electronies. On Tuesday evening,
January L8, the TARU and the International
Amateur Rudio Club (4UTITUY joinily hosted
a reception for the heads of the rnational
delegations to the Conference. More than [20
persons attended.

Many of the officials who uttended the
Broadcasting-Satellite Conference will return
io Geneva in 1979 to represent their countries
at the general WARC, They will not be
unfamiliar with radio wmateurs, or with the
banefits to be derived from supporting the
Amateur Radio Service.

Heads ot defegations and amateurs attending
the iTU Broadcasting-Satellite Conterence

in Geneva were invited to a reception spon-
sored jointly by the TARU and 4UT1TL.
Among the delegates present were {l.r) Daxter
Anderson, KIKWI/WAKM, USA; H. Goetze,
DIM2ZHGO, German Democratic Republic;
and W, Kahle, head of delegation, German
Democratic Republic.
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Washington Wailloe:

A NEW LOOK

This tssue of QST opens a new ery for
“Washington Mailbox.”” We are expanding to 2
full page. And unless this is the managing
cditor’s ides of an April Fool gag, we will
rernain at 4 full page fram now on. The reason
for expanding the column ix simple: You -
the readers — have liked the column, und have
said %o, For vour expression of support | am
deeply grateful; [ will do my best to live up to
your expectations.

This new expanded format will allow us to
do several things. [t will allow us to treat
more topics, and fo treat those topics tnore
thoroughly., We will be able to delve into
subjects that, because of space restrictions, we
were not able to discuss before: questions
that by their very nature preclude the possi-
bility of short answers. Finally, we hope the
sxpanded column will be more attractive,
more readable, and a2 greater service to mem-
bers.

CALL SIGNS

¢4 ! know that holders of the Amatetr Extra
Class license who meet cerfuin requirements
as to when they first obtained their Extra
{lass ticket are eligible to apply for specific
{2 cull signs. Has the FCC satd anything vet
about specific 1% celi signs?

A, No. Specific | %3 call signs are, at this
time, not available for the asking. Random
issue 1% 3 cull signs are wvailable to past 1x3
holders, or to present | X3 hoiders who move
to a different call-sign area.

Q. [ keep hearing stories about newly I
censed amatewrs who obtain 1 x5 call signs.
How can this be?

A, There is une very well-defined and limited
condition under which z new licenses may
ohtain a 13 call sign, and that is if he once
held a 1x3 call at some tme in the past.
Many people, having let their licenses lapse at
some time in the past, find their interesi in
amateur radio rekindled, and requalify for an
amateur rudio license. If these people submit
evidence of having once held a 1 X3 call, they
may veceive that call back (if it hasn’t been
reassigned to snmeone clsel, or another 1x3
call of the Commission’s choice. (97.51al)

€. it appears that { quality for o I1x3 call
under this provision, How do f apply’

A. Just use the standard 610 form. Check off
the ““modification”™ und “specigl call sign
requested” blocks, as well as the uther perti-
nent blacks, attach evidence of having once
hetd 1 1% 3 call, include a photocopy of your
present ticket, and mail to FCC, P. O, Box
1020, Gettyshurg, PA 17325, It wouldn’t
hurt to attach a cover nete briefly detailing
vour aualifications under 97.51al, and stating
that if the specific vall you ance held is
presently assigned fo someone clse you will
accept any 1%3 call of the Commission’s
choice.

*Asst. Manager, Membership Services Dept.
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Q. Are call signs with prefix “N°"' beiny issued
by the FCC?

&, In November 1976 the FCC opened the
WY block of [x2 call signs to Amateur Extra
Class licensees who were utherwise qualified
for a 1X2 call. But that, in general, is the only
condition under which N-prefixed call signs
are being issued.

There is only une exception fo this rule,
and that 18 the case of special-event stations.
Temporary licenses — usually for a weekend,
but aot to exceed 30 days in general — may
be dssued for the operation of a special-event
station commemorating a unique, ane-time,
worthy event (such as N4SCI celebrating the
Mith  anniversary  of  Sister Cities  Inter-
national). N-prefixed 1x3 call signs may he
assigned to such stations. {(97.41d)

FOR NOVICES

Q. The FCC regulations are changing so fast
that it's havrd to keep up with them. It's even
hard for the FCC to kecp up with them, as
indicated by the fact thar there are some
questions on the Novice rest fand other rests,
toc!) based on rules that no longer apply.
How should I answer these questions? Wil
they affect my geore if I answer them
incorrectly?

A. It takes time to rewrite and print examina-
Hons to reflect new rules and regulations. It
certainly can’t be done overnight. Questions
that appear on examinations about rules that
are no longer in foree are simply not graded:
they do not atfect your chances of passing or
failing. The perceniage of correct answers
required to pass an FCC examination is 74
percent, and this percentage is simply com-
puted on the remaining guestions, ignoring
those questions that are no longer valid.

. Some people say the Novice license is now
remewable;, suome say i85 not. Whai't the
story?

A. There does appear to Dbe considerable
contusion on this issue. Let’s make if clear
that the MNovice license s NOT renewable.
What 18 troe is that the Novice license is
reobtainable upon examination. Prioz to July,
1976, there was a one-vear waiting period
before you could retake the Novice examina-
tian. That one-vear walting period no longer
applies. You may retake the Novice exam
right alter it expires {or even shortly before, if
yoll wish to maintain continuity).

0. Can [ keep my old call sign, or will [ be
issued a new one’

A, If vou attach a photocopy of your old
Novice ticense and apply within one year, you
will be issued the same call,

(. Cana Novice use a VFO?
A, Yes,

( Where in the FCC rules does it state that ¢
Novice can use a VF(?

Conducted By Harold M. Steinman,* K1FHN

A. That is an interesting question. The {aet is
that nowhere in the rules is it stated that ;
Novice, or anyone else. can use a VO, On
the other hand, nowhere is it stated that a
licensee can mor use 3 VFO. Rule section
97.63 permits operation on any frequency
within any authorized amateur band. Since
there is no prohibition against using 2 VFO, i
is allowed.

Priar to November, 1972, the rules statec
explicitly that a Novice transmitter had to be
crystal controlled. That restriction has beer
dropped, and no longer applies.

Q. What ' the present maximum Novie
input power?

A, 230 watts. With this increase in maximun
input power and the deletion nf the crystal
control requirement, Novices may now pur
chase medium power, YEO-controlled trans
mifters or transceivers that can serve then
even after upgrading to a higher class license
No longer does the Novice have to go search
ing for rew equipment upon wupgrading
(97671

. For how long is the Novice license valid
A, Two vears.

Q. Who may conduct gn examination for
Novice license?

A. Volunteer examiners who conduct Novie
class examinations must be at least 21 vear
of age, shall be unrelated to the applicant, anc
shall be the holder of an Amateur Extra
Advanced, or General class license. (97.28h
Note particularly the requirement that th
yofunteer examiner be unrelated to the appli
cant. This is a tather recent addition to th
riles that went into effect in July of 1976.

(. Whar are the present freguencies autho
rized to a Novice leensea?”

A. Currenily. Novices may vperate, using
telegraphy (Al) only, on the following fre
guencies: 3700-3750 kHz, T100-7150 kHz
21.1-21.2 MHz, 2¥.0-28.2 MHz, Sectiot
97.63 requires that all sidebands resulting
from keving be confined within these autho
rized bands, so it is wise to keep your VEFO
or 2 kHz inside the edges af these bands,

FINALLY, FEES

¢ Pre read that the FCC v no fonge
charging filing fees for amareur license appl
cations. Does this apply to any and al
amateur applications, including renewals an
requests for special call signs, or are there an)
exceptions?

A, The fee suspension applies to ALL ama
teur applications; there are absolutely n
exceptions.

1t seems many people find it difficult t
believe that the FCC is no longer chargin
fees. Even though they read or hear it, the:
just cun’t believe it, and ecall or write fo
verification. But it IS true; until furthe
natice there are no more fees. Full detadl
may be found in last month’s “Happenings
cofuma, [FEF



Correspondence

The publishers of QST assume no responsibility for statements made herein by correspondents.

NETS? NUTS!

2 1'd he disgusted with myself and my net,
not with ham radio, if it took a half hour to
pass one priority message. If nets can’t work
around a hardship like the Sweepstakes con-
test by switching modes or moving frequency,
of what use are they under the real hardships
nf 4 genuine emetgency? - J. D Cain,
WAQA UM, Richmond, IN

OVERPOWERING URGE

3 What is needed is an expansion of the
frayuency allocation rather thao an increase
of power. Ot there on the Novice bands
there must be some 50,000 hams crowded
into 4 very small segpment of the aHocated
trequencies, When vou call CQ, it produces a
mad scramble like some ARRL ¢ontest. 1
didn’t get into this for some overpowering
urge io compete; 1 thought that it was
supposed to be fun. Why not expand the
Novice segments so that it can he fun? —
Charles Gallimore, WD4AQR, Wytheville, VA

NUTS TO PEANUTS

© in the eighteen years that I have been an
amateur radio vperator, never have [ ex-
perienced the bediam, chaos and disorganiza-
tion that | experienced on the eve of January
20, Special-events station NDAIC was trying
to work stations throughout the United States
in celebration of the inauguration of Presi-
dent Jimmy Carter. The pileup of 3905
rivated that of the rarest DX. There were
ather special (unauthorized?) ealls being used:
NIXON and FORD. [ suppose that these
idiots thought they were being cute and
clever, but to me they sounded like they were
direct from Lidsvitle,

i feel sorry for those stations who tried so
hard to work ND4IC with no avail. The same
goes for those whe set up the special opera-
tion in Plains, GA. — Gene Santoski, K9UTQ,
Wisconsin Rapids, WI

MORE PROS AND CONS

& Personally, | am in favor of the dues
increase and think that League membership is
still the best buy one can make in ham radio.
§ feei sure that the Sun City Amateur Radio
Club members will agree with me on this
watter. - . Parker Rurkart, fr., W7TAT, Sun
eity, AZ

0 Now hear this! The League was the force
hehind incentive licensing. 1 will never forgive
or forget. DROP DEAD! — Rugsell Hamilion,
W2FXUI, ithaca, NY

G Enclosed is my check for membership in
the ARRIL., At best, it can only be considered
a4 token repayment for all the wonderfui
assistance you have given us. As my licensing
class propresses, 1 hope to have additional
candidates for membership in the League, —
David Zasiau, W2OHU, Brookivn, NY

1 Az a member of some vears, | continue tn
wonder how you can keep on putting out 2
yuality ham magazine, look out for the
damateur interests with the FCC, and still
provide the support services. Thanks for being
4 responsible and responsive organization on

the ham’s side. — George Crowder, WSQUE,
{lexandria, VA

o I firmly believe the League needs the
support of every dedicated amateur radio
apetator, We see new publications. with their
strictly commercial orientation, slandering the
League. But without the accomplishments of
the League since its inception, there would be
no amateur radio as we know it today. -
George Caspers, Lake Nebagamaon, WI

o Here is my renewal. I-delivered 500 papers
to earn that money. I enjoy QST very much,
but would like to see a little more for the
Navice. — Dave Bullard, WB3CBG, Hamburg,
P4

v While 1 am renewing my membership in
ARRL, I am not necessarily endorsing Q87 1
am endorsing the work of the League. I think
the League is necessary for the future of ham
radio. 1 usually pive my rmagazine away. [
can’t understand 99 percent of it. But | do
support ARRL —~ the League is needed! - A,
H. Mandreli, WQTHP, Sterling, K8

NEW CONTEST????

71 would like to see a new contest that
would be called SILENT-KEY NIGHT. It
would be an unique opportunity to hone your
aperating skitls while getting to know some of
the pioneers of amateur radio. The ovhject
would be to work as many silent kevs as
possible during the contest period, which
would be Halloween evening, from local
supset to local midnight. Coniest exchange
would include a consecutive contact number,
vour call, your ARRL section and a checic
consisting of the year of expiration of your
ARRL Life membership. Log forms would be
available from ARRL Probate [Department
(50 contacts to the page). Certificates would
be issued to the top-scoring amateur in each
celestial quadrant.  #gul Shuch, WAGUAM,
San Jose, CA

MESSAGE FROM ABROAD

1 May 1 take this opportunity of congratu-
lating you on the vew format of Q8T It is a
pleasure to see the larger drawings, the articles
presented without a break and the improved
t¥pography. Also the editorial stvle seems to
have undergone a change towards a lighter
style and improved communications. The
layout of the various departments and their
groupings make it a pleasure to scan every
issme o arrival and then dig in for some
serions reading., -~ Henrv Flanrer, ZS81FN,
Camps Bay, Scuth A frica

GESTAPO REPEATER

&1 am writing in response to the Mt, Wilson
Amateur Radio Association newsletter which
made up the entire “WM Repeater News” in
the fanuary issue. You titled the column,
“Self Policing Are We?” Contrary to the
article, which [ wust say frightens me, the
answer is yes, we can and we are. And we
don’t have to deny anyone's constitutional
rights to do it.

1 question these points in Mr Thornburg’s
letter: (1) Allowing 12 people to dominate a
repeater is a siph of nothing but poor leader-

ship in and by the repeater organization, (2)
he states that the abusers’ conduct is not
iliegal in the “FCC sense,” but their language
and subject matter are “deplorable and oh-
noxious.” The FOC is guite specific in de-
seribing what language and sobject matter
(e.g., commercial) are not permitted on the
air. Everything else, obnoxicus or not, is
ullowed.

What really shocked and frightened me
though, and prompted this letter, is the
staternent that when the repeater returns to
the air, “subject matter will be censored as
well as language and operating procedures.
Freedom of speech and ‘right to use® will have
no precedence.” This practice is later de-
seribed a8 “‘user’s attitude adjustment.” A
great phrase — one that sounds like it is right
out of a North Vietnamese “re-education”
manual, Fhis practice not only violates the
spirit of amateur radio. but also the con-
stitutional rights of every amateur who hap-
pens to be a U8, citizen. If the government
can’t abridge my freedom of speech, I'fl be
damned if I'll consent fo some private citizen
arbitrarily doing the same,

Who is this man, and his “ordained™
control operators to decide with no appeal to
the membership possible what subjects an
individual amateur will discuss on the air?
What gives him this supreme authority? it is
repugnant in a democratic sociefy.

Here are some suggestions for self policing
without frampling on the Constitution., Any
or all of them, in Jifferent combinations,
should deter abuse. (1) The leadership should
stress a positive attituede among the majority
of the association members and keep them
actively involved. Enthusiasm is contagious.
(2} Use peer pressure -- remember, it fakes
two  to QS0, With encouragement from
feadership, the legitimate users may apply
pressnre on the others by either publicly
reprimanding them, refusing to talk to them,
ur completely ignoring them. Without an
aundience, it is amazing how guickly peupie
will step down off their soapbox, (3) The
membeyship, not one person, should set rules
4and regulations for the proper use of the
repeater. Prohibited uses, including but not
limited to those specified by the FOC along
with those adopted by the association mem-
bership, shouwid be Jefined and publicized.
The names and calls of repeated vialators
should be published in the club newsletter.
The names of those particularly helptul in
maintaining standards should be printed as
well. {4) When choosing control ops, look for
someone who knows how to deal with ather
people, not necessarily z former Cestapo
agent. {§) For persistent abuse, hiyve the
control op shut down the machine, first for
10 minutes, them longer if the abuse con-
tinues. The fourth time should be for the rest
of the day, if it gets that far. Tt shouldn'.
Again, he’s losing his audience, (6) Finally, as
a last resort (and with membership approvaih
turn the machine into a closed repeater.
Obviously, don't admit known abusers to
membership.

These suggestions provide an alternative to
the authoritarian plan put forth by Mr.
Thornburg, What frightens me even more than
the censorship plan is the fact that the [ocal
repeater  council s watching for possible
application to other repeaters, and that the
League would connote acceptance of the idea

by the wording of the introduction and by
devoting a full page and the entire FM News
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column to it. We need to police our bands,
but not with CGlestapo tactics. - Richard
Meosesarn, WA2QQN, Albany, NY

AND SEW FORTH

0 We had one minor problem at our class
tonight. A new class, a sewing class, was
scheduled in the same room as vuss. ‘There
was only a small partition geparating us. Is
there such a thing as sewing machine QRM or
should it be called SMI? This might be good
fur training the subconscious, but noet for our
heginners. Next week we move to a different
oot - (Jeorge Turner, WEFWG, Laurium,
MiI

NEANDERTHAL-THINKING HAMS

1 As an avowed CBer, but not yet a ham, [
share your enthusiasm for gpgrading CB
aperators {o ham licensees. In studying for
my license, [ have encountered 4 problem in
dealing with hams - the attitude of many
hams toward CBers. They tend to regard us as
second-class citizens. No ane likes to have his
hobtby downgraded, yet references fo
“chicken-handers’” continue. [n  reaction,
CBers become defensive and feel that they are
not realty welcame in the world of ham radio.
This kind of thinking is keeping large numbers
of CBers from hecoming hams. — Terry Bush,
Blonmington, 1L

PECULIAR PECUNIARY
PROPENSITIES

2 | have u wild idea that might help to raise a
Wt of money. [ enjoy all the old Q8Ts,
particularly the front covers with the car-
touns., Would it be possible to have them
reproduced in book torm and sell them? —
Joe Szapat, WILST, Ol Ciry, PA

< There are seals to represent everything
from the March of Dimes to Father Elannigan
Homes. Why dan't we have a seal to publicize
amateur radio. You could sell it to members
for use an their letters. — Ruth Harris, K4IFZ,
Ariington, VA

108 TIMES???

2 I'm u Novice with some thoughts for
evervone, I've had my ticket since September.
Before I got on the air, [ knew how to call CQ
in the proper wav. Abaut 20 percent of the
stations that [*ve heard pui me to sleep before
they signed with their call. l've ofien heard
stations call CQ up to 12 times. About four
weeks apo 1 heard a station call CQ 108 times
in a2 raw! Then he seat his call so fast, and
only vuee, that it sounded like RTTY- I don't
know about you, but 108 CQs in 4 row at five
wpm makes me sick. [t is a real pleasure to
hear an honest 3 X 3 calll — Nedil Schwanitz,
WDECRT, Cresnvitie, OH

FCCFB

i 1 could not believe my eyes today when the
tngilman  delivered my new two-letter call
anly four and one-half weeks after [ mailed in
my application and in spite ot that tremen-
dous yuantity of mail defivered to Gedtysburg
that first week in January. A most grateful tip
of the hat to all those hard-working and
dedicated FUC employees who are providing
such excellent service to us amateurs. — Alan
Chedester, N3AC, Columbia, MD

TOXIC TOPIC

8o An item entitled “Allergic to Ham Radio™
appeared in January “Hints and Kinks.”” I dao
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not doubt the doctor’s analysis that WoONIN is
allergic to the plasticizer in the PYC covering
the coak. However, the statement that poly-
vinyl chloride (PVC() is a very toxic substance
is just not true. The material which caused the
liver cancer in warkers in PV plants was the
vinvl chloride monomer which i5 used to
make the tinal product. A cable such as Jim
was using wonkd not contain any significant
amount of this highly volatile wmonomer,
especially  after heat processing, which is
necessary Eo jacker the cable. - Williom <.
Baird, K4IT, Duncan, SC

VAST WASTELAND DX

o The last segment of the TV novel "Roots,”
aired on January 30, was one of the most
popular programs of all time, and this was
reflected in an unnatuval yaiet on the ham
bands. A PI8 with a strong signal was ob-
served calling CQ several times for exch QSO
that he could scrape up. This operator, for the
first time in over 27 years on the air, managed
to get a2 pileup of European stations calling
him and worked 22 of them with plenty more
calling before the QSB got them, Perhaps an
operating hint should be to get on the air
during popular TV programs. - H, 4, Ko
Ctunis, Jr., K4MU, Seaford, VA

ARE YOU NAVY?

v After more than 30 years reading ST, I'm
amazed at how few members read or re-
member what ST says. With a strange call
{1), I'm being accused of Blunderbuss keyving,
of being rare DX or of just plain booflegging!
Fveryone that D've worked has had at least
some hesitation asbout an “N* call. Some ask,
“Are you Navy?” Now I have a list of pages
of ST beside my kev to refer them to.
Where but in 87 would you find the real
news of our ham radio? — Fliis Smith, N4FA,
Jacksonville, FI.

LIFE BEGINS AT 40

u 1 enjoved amcl appreciated vour article
“Happy Birthday, WIAW” in the February
issue. It was a masterpiece and 1 ate up every
word of it. Great writing and a great {ayout!
Thanks! - Ken Johnson., WONKE, Canogae
Fark, CA

o Many thanks for vour report of WIAWs
A40th anniversary, and congratulations to ail
the staff responsible. Along with numerous
others, 1 certainly appreciate your ever
present code practices and qualifying runs.
Fellow hams here who have visifed WIAW
report that it has a small but dedicated staff,
which was duly confirmed by your article, —
Leon Nertieton, WR2IZE, Omeonta, NY

ECONOMIC DECAY

v In these days of economic decay due, at
least in our country, to increased puvernment
intervention in economic affairs, it becomes
disconcerting to tne to note the rudio ama-
teur's promotion of this decav. It appears that
in war own quest for freedom from the
camplaints of the “nonham,” we have further
abandoned the ideal of the free market
economy and sought government aid in doing
",

It is for these reasons that I must oppose
HR 7052 and S 3033, the “twin” RFT bills
presently in Congressional committees. The
bill would require manufacturers to adjust
audio products in such a way that local
shortwave gignals would not interfere with
their reception This, of course, would please
smateurs immensely while forcing munufae-

turers to change plans, increase prices ang
ultimately alter shipment guantifies. Ham,
would be flagrantly violating the principles o
the free market; mmdeed, they wouid h
denying men their right in a free society t
produce in private, as they wish.

Ay 4n alternative, we might pressure manu
facturers to make available products botl
with and without the anti-RFl adjustments
in this wav, we leave the law of supply an
demand, a far more sound determinant o
financial pelicy, to govern what will b
produced and what will be cunsumed. Botl
eonsumer and manufacturer are left with
freedom of choice, - Dave Darrow, WB2TF(]
Amherst, MA

CHICKEN WIRE?

1 eecently answered 2 CQ DX from a W2 o
7004 kHz. 1 was amazed at this fellow’s stgns
strength. 1 told him that he was by far th
strongest £ast Coast station ever heurd on 4
and requested antenna details. He attribute
his success to four phased verticals and severa
hundred feet of chicken wire for a groun
plane.

After listening to dozens of other amaze
Pacific stations tell him the same thing,
surmised he wasn’t operating from the Eas
Coast and was more likely on the West Coasi
His (JTH info also coasisted of “NR LA™ wit
no mention of state or portable operation b
any of hig (S50s. Since the ham operato
bases his station design on pertormance, it i
nice to know if a station is where its cail sig
indicates. Count me in favor of the KC
required portable identification. ~ Hryce A
Care, KH6AT, Hilo, HI

CHARTS

@ | think that the new [}X Propagatio
Charts are the best thing since sliced. breac
WAGHAL came into my shack the othe
evening and said it was about time to wor
into Australia or New Zealand, 1 humore
him by firing up the rig — wnd immediatel
worked ZL1PZ on 15 ew. He was the first Z
that | have worked for several years. W
enjoved a tough, but very nice ()30, i has
used the charts five times since, and they hay
dicked every time. | “have one complain
though. While attempting to contact someor
in South Africa, all [ could raise were sever.
(s, Keep up the charts — they are excellen
- Tom Bracket, KpJSEN, Fremant, NE

MIDWAY

5 My present Novice class, which will be m
last one here since 1 leave Midway island i
May, has [5 students. They all sesm ver
enthusiastic. With 12 new Novices from m
last class, these will make 27 new hams [ ha
helped get their ficense. in fact, most of tt
¥M6s by tar are as a result of my ciasses usir
the League’s course. [ feel very good to ha
helped the cause of ham radio in these timu
prior to WARC, - 5 oL Albler, KMEE]
Midwey islend

SILVER LININGS

11 In the past three vears, | have developed
severe hearing impairment; this makes sid
hand almost impossible to copy, even wil
my hearing aid. towever, it increases il
ability o copy cw, as it narrows the readab
response. 1 would like to urge others with th
impairment to switch over to ow, and mal
the hearing problem work for them, witho
the hearing aid. ~ Mel Ringer, W6CIM, 5
City, CA



Hemiest
Calendar

Alabama: The Mobile Amateur Radio
Club’s znnual hamfest and computerfest is
April 16-17. ALl the newest equipment on
display, computers, too. Swap ‘n shop Satur-
day 9 A.M.-5 P.M. Activities for the 1adies and
children; campsites available. For more info
write Marvin Uphaus, K4BV(G, 512 Tuttle
Ave., Mobile, Al 36604,

Alabama: The Birminghamfest Amateur
Radio Convention is May 7 and 8 at the
Alabama State Fuairgrounds, Birmingham and
the Rodeway Inn, Oxmoor, at E6% and
Oxmoor Rd. ¥Flea market, technical and
operating forums, manufacturer’s and distri-
butor’s displays. Ladies' and children’s activi-
ties. Booth display area to be offered free to
bona fide distributors, manufacturers and
publishers, etc.,, on a first-come, first-served
basis. Others may rent space inside or outside
flea-market areas at a small charge. Talk-in
34/94, 3965 kHz. For reservations and info
write Birminghamfest, P. O, Box 603, Bir-
mingham, AL 35201. Saturday activities in-
clude a free hospitality suite at Rodeway Inn.
Motel reservations available toll-free at
$00-228-2000 for the Rodeway Inn or
through club members for other accommoda-
tions.

Arkansas: The Ozark Picnic is Aprif 17 at
Burns Park, Pavilion no. 7, N, Little Rock,
AR. Write 8, M. Pokorny, WSUAU, 1335 N.
Ridge Circle, Horseshae Bend, AR 72512,

California: The Fresno Amateur Radio
Club’s annual hamfest is May 6-8 at the
Ageport Holiday (nn, Fresno, CA. For details
write Hamfest Chairman, Fresno Amateur
Radio Club, Inc., P. (). Box 783, Fresno, CA
oxr12,

Florida: The Tampa Hamfest is at Lowry
Park on Sunday, April 17, from 9 A.M.-4 P.M.
Bring the. family; zoo and rides for the
children. Refreshmenis available, bring a pic-
nic liunch for a dav of fun. Tables available or
swap from your trunk. Due to focation, no
deaters please! $1 Jonation. For info write
Hillsbarough Amateur Radio Society, 8835
Mautilis Dr,, Tampa, FL 33618,

linois: The Rock River Radio Cfub ham-
fest is April 24, at Amboy, Lee County, at the
4H Center, Rtes. 30 and 352, Tickets, $¢
advance; $2 at gate. Indoor and outdoor
fucilities. Camper parking at a nominal fee.

Write Carl Karlson, W9ECVE, Nachusa, IL
GI0ST.
Winois:  The Moultrie Amateur Radio

Klub’s 16th annual hamiest is April 24 at
Wyman Park, Sullivan. Heated indoor area
and large outdoor parking area. No charge to
vendors., For info write MARK Radio Klub,
P. 0. Box 327, Maitoon, Il 61938, Talk-in:
146.94.,

Coming
Conventions

May [4-15
Mississippi State, Jackson, MS

May 21-22
New York State, Rochester, NY

*Date Change

Massachusetts: The Central Massachusetts
Amateur Radio Assoc.’s auction and flea
market is the evening of Aprit 15 at the
American Legion Post 341, 1023 Main 5t.,
Worcester, Doors open at 6 P.M. Talk-in on
37/97. Auction begins at 7 P.M. sharp. Hlea-
market table items $5 and under, rent $5.
ttems more than $5 thru $100 auctioned with
lSs-perceat commission. Area set aside for
direct buyer/seller barter, for jtems $100 and
up again 15 percent to CMARA,

Massachuseits: The Hampden County
Radio Assoc.’s flea market is May & af the
Feeding Hillsa Congeegational Church in Feed-
ing Hills. Location is just off Rte. §7 in
Feeding Hills. For info write Mr. Richard
Stevens, WIQWJ, coordinator HCRA Flea
Market, CUrest Rd., Monson, MA 01057,

Missouri¥: The PHD Amateur Radio
Agsoc, Inc. of Liberty holds its eighth annual
Morthwest Missouri Hamfest Saturday and
Sunday, April 23-24, ut the Kansas City Trade
Aart, Exhibit Hall 2 (Municipal Airport termi-
nal building). A complete program of forums
both days; commercial exhibits, swap tables,
YL-AYL program; all inside a one-level air-
conditioned building, Unlimited free parking.
From noon-6 P.M. on Saturday and from 9
A.M.-5 P.M. on Sunday. Setup time from 10
AM. il noon. Sziurday night is a banquet at
the world famous Gold Buffet, with ARRL
president Harry Dannals, W2HD, as guest
speaker. Preregistration $2, with banquet $8:
at the door $2.50. Talk-in on 34/94 and
3,925 MHz. Order ahead for banquet. Write
PHDY Amateur Radio Assoc., P. O, Box 11,
Liberty, MQ 64068,

New Jersey: The annweal Delaware Valley
Radio Assoc. (W2ZOQ/WR2ADE} flea market
and auction is Sunday, May 1, 9 AM. rain or
shine at the Villa Victoria Academy in West
Trenton. (The school is adjacent to Rte. 29
near the jet. of Rfes. 29 and [-95). Talk-in on
7/67 and 146.52. Refreshments are avail-
able. Advance registration $1; $1.50 at gate.
For info or tickets write DVRA, P, Q. Box
T024, West Trenton, NJ 08628, s.u5.¢. please,

New Mexico: The Mesilla Valley Radio
Club sponsors Whitey's Bean Feed amd Swap-
fest Sunday. Aprit 24, at 10 A.M. Located
near Lus Cruces at La Mesa with talk-ins on
16/76, 04/64 and 3940 kHz Fun for all the
family with plenty of food and the usual
beverage truck. All included for $5 for adults
and $1.75 for kids. Free overnight parking at
the grounds, Write Thomas B. Rapkoh, Jr.,
650 W, Las Cruces Ave., Las Cruces, NM
BRE001,

New York*: ¥Fhe 18th aonual STARC
Hamfest is Saturday, May 7, at Binghamton.
{Take exit 71 N. from NY-i7, zo 3.8 miles
north on Stella-Ireland Rd. to the l.utheran
Fellowship Recreation Canter.) Flea market,
tech talks. General admission $2 per person.
Banquet by preregistration at $6 per person.
Indoor exhibit space by preregistration at 35
per  table; ontdoor space  free. Talk-in
146.22/82 and 94/94. vor info and reserva-
tions write STARC, P. 1. Box 11, Endicott,
NY 13760,

North Carolina*: The Mecklenburg Ama-
teur Radio Society’s hamfest is March 26-27

May 21.22

Wisconsin State, Lake Delton, Wi
May 28-29

Tennessee State, Knoxville, TN
June 3-5

ARRL National, Taronto, Oniario
June £8-19

Georgia State, Atlanta, GA

July 2-3

West Virginia State, Jackson's Mill, WV
July 9-10

Roanoke Division, Nortolk, VA
July 22.24%

West Gulf Division, Austin, TX

at the Charlotte Civic Center, Charlotte, NC.

North Carolina: The $th annual RARS
Hamfest is Sunday, April 17, at the Crabtree
Yalley Shopping Center, Highway T0W; also,
FCC exams will be given starting ut 12:30
M. Saturday, April 16. Fxams to he hy
appointment only through the Norfolk, VA,
BCC office. Saturdav night from 712 F.M.
eyeball social, Sunday a large covered flea
market, teetings and ladies’ program. ¥ar
more info write RARS Hamfest, P. (. Box
17124, Raleigh, NC,

Ohio: The 26th Dayton Hamvention is at
Hara Arena, April 29, 30 and May 1. Program
brochures mailed March 7 to those repistered
within the past three yvears. For accommonda-
tions or flyer write Hamvention, P, (), Box
44, Dayton, OH 45401,

Ohio: The 8th annual Dayton FM Bash is
Friday night of Dayton Hamvention, April
29, at the Dayton Biltmore Towers (hotel),
Main at First Sis., from & P.M. ‘til midnight.
Admission is free to all bhamsg and their
friends. Sandwiches, beverages, snacks and
C.Q.D. bar available. A live floor shaw by IV
personality Rob Reider (WABGFF) and his
group, Miami Valley F.M. Assoc., Sue Hage-
don, WBBGWQ,

Pennsylvania: The \University of Pités-
burgh’s first annual hamfest is March 26 from
10 A.M. to 6 P.M, Located at the Pitt Student
Union, 5th Ave. near the Cathedral of Learn.
ing. Phone 412-624-7768,

Pennsylvania: The 3ard annual MNorth-
western Pennsyivania Hamfest is May 7 at the
Crawford County  Fairgrounds, Meadville,
Free admission. Flea mackat heging at 10
AM. $2 to display. Refreshments; com-
mercial displays welcome. Indoors if rain.
Talkin 146.04/64 and 146.52. For details
write C.ALRS, P. O, Box 653, Meadville, PA
16335,

Texas: The Brownfield Amateur Radio

Clubd’s Swapfest is May |, the first Sunday of
May, at the National Guard Armory in
Brownfield, TX, Contact Earl Ehod, Box 821,
Brownfietd, TX 79316,
. Virginiaz The Potomac Area VHF
Saciety’s 6th annual hamfest is Saturday, May
7. from 8 ALM.-S P.M, at Frying Pan Park on
West Ox Rd. in Herndon, YA, approximately
15 miles west of Washington, DC. Kegistra-
tion of $3 includes flea-market or tailgate
sales. Catered food and heverages and un-
limited parking available, Talk-in on 146,52
and 3191, Formerly hetd in Westminster,
MD, but moved because of Maryland trader
[aws, For further info contact K3DUA ar
WA3INZL,

Wisconsin: The Twin Ports Two Meter
Club 2nd annual swapfest is Saturday, May 7,
in the hall of the Twmiuth First Methodist
Church from 11 AM.-3 P.M. Admission is $1
advance; $1.25 at the door. Selling spuce is
$1.50; $1 with vour awn table. Food avajl-
able on the premises, Plenty of parking.
Talk-in_or 34194, For flvers and jor tickets
write Twin Ports Twn Meter Club, cjo Libby
Welsh, WB9MLN, 525 Homecroft Ct., Su-

perior, WI 548K,
*ARRL hamfest !ﬂs’f—l

July 30-31

Northwestern Division, Seattle, WA
September 23-25

New England Division, Harttord, CT
October 7-9

Midwest Division, Wichita, KS
Qctober 7-9

Southwestern Division, Santa Maria, CA
October 849

Delta Division, New Orleans, LA
Qctober 15-16

Pacific Division, San Mateo, CA
November 19-20

South Florida Section, Clearwater, FL
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YL News ana Views

YLISSB

In November of 1961, V. Mayree Tallman,
K4ICA, helped lowpower DX YIs make
contacts with this country. On the air regular-
lv, she was eapdr to assist anyonme with
problems due to low pawer. Other YLs joined
her and the International 8ingle Side-Band
System was organized in December. As the
spitit  of cooperation filtered worldwide,
membership broadened to include anyone
interested in. the theme of “building friend-
ship among all peoples of the eurth through
amateur radio.”

Known as a “system,” nnt a net, the
YLISSB has grown fo a membership of
1,000 amateurs representative of almost
gvery country. On the frequencies 14,333,
7.280, 28.673 and 21.373 may be found the
weekly business of these “Sidebanders™
petting acquainted with amateurs of other
nations and providing emergency aid where
und when needed through their global facili-
ties. Their efforts in the past years have
located medical necessities for remote areas,
supplied communications links in disasters
and procured rare drugs for medical crises in
various countries.

For the membership some 32 different
certificates as well as plaques and awards
symbolize all types of amateur operation.
And there is the added bonus of contacts with
other members in countries necded to com-
plete certificate requirements of many organi-
Zations.

YLISSB publishes Foice, the system news-
letter, that keeps the membership informed of
all YLISSE business, changes in rules and

FLORIDORA ACTIVITIES

A ¢w practice net has been set up by the
Floridora Yi.s to help those ga.ls with Tech-
nician licenses upgrade fo Cieneral tickets.,
f.ori Barfield, Wa¥VQZ and Thelma Bolvin,
WRB4AUR, have scheduled the program on a
twice-a-week basis: Tuesday on 3,745 MHz at
1530 UTC, and Thursdays on 3,745 at 2330
UTC, ANl amateurs who are looking for
assistance to upgrade #n eneral class are
welcome,

LARK 1977 OFFICERS

LAKREK, the Ladies Amateur Radico Kiub of
Chicago, announces the following YLs& as
1977 officers: President Marilyn Backys,
WRODTR; Secretary Dawn Chartrand,
WBOTNM; Treasurer Pat Fleissner, WB9PTO,
LARK members meet twice u week on Tues-
days at 0200 UTC on 7,130 MHz in a cw net
and again on Sundays at 0200 on 7.240-MHz
phone, All womesn amateur radio operators of
the Chicago area are welcome.

VE YL CONTEST RESULTS

The resulis of the T[rilium Weekend spon-
sored by the Ontarico Tritliums has been

*Y L Bditor, QST Please send all news notes
to W3IWRE’s home address: 305 .
Llanwellyn Ave., Glenolden, PA 19036,

80 O&T=

reports of the miniconventions as well as
featuring photographs of membership activi-
ty.

Membership Chairman Dr. Fred Holzapfel,

Now an Advanced licensee, Nancy Coleman,
WB3CCU, is aiming for Extra Class in 1977,
She prefers ew and is an avid contest operator,
Her fiuent Spanish ¢omes in handy in skeds
with friends in Mexita and Colombia, {Photo
courtesy of Johnstown Tribune-Democrat)

announced. Winner Douglus Lane, VE3EES,
receives a bar for the plague that he received
in 1975, Second place went to VEIGTY

WAS is not easy but Margaret Jackowski,
K7YAG, made it on 6 meters. Margaret and
OM ED, K9YAE, are working with code
¢classes to upgrade their licenses this year.

Conducted By louise Moreau,* W3WRE

WO UUE, states. that affiliation is open to al
amateur radio operators who wish to hely
promote internationul friendship through the
medium of amateur radio.

1977 LARK Officers {-r} Secretary Dawn
Chartrand, WBOTNM; President Marilyn
Backys, WB9TDR; Treasurer Pat Fleissner,
WBAPTO, are shown here at the ¢lub’s 25th
anniversary banguet, (WONEJ photo)

while VE3CQY occupied third place. Th
Trillium station with the most contacts wa
that of Tess Hardie, ¥YEIHIR, Winners of th
“Locky Dieaw™ from all logs submitted wer
VEIFXM, VE3COH and VE1TK.

CLARA 1977-1978 OFFICERS

President Marj Karl, YE6LC; Vice Presiden
YE3HAL; Secretary Jeanne Cordon, VYE2172
Treasurer Marie Moskal, VEGCHM,; Editc
Vivian Taylor, VEIHGA, Supply Chairma
Anne Rushford, VEeAYR; Cectificate an
DX Chairman Cathy Hrischenko, VE3IGIE
area representatives: VEILY, VEZEK(
VE3COH, VE4S5T, VESFI, VEGBDA
VEIDKC, These gals will be the hostesses a
the VI activities of the ARRL Nation:
convention in Tune this veuar.

GERMAN “YL DAY” ANNOUNCED

The very active German Y Ls have scheduled
monthly activity to be known as YL Day an
to be held on the 15th of each month wit
German YLs active on the announced fre
quencies of 14.250, 314.310, 21.250, 21.40(
28.800 and 28.600 MHz. The YLs will b
looking for contacts with YLs on thos
frequencies on YL Day each month. It ha
been requested fthat because of languag
difficulties those gals of this country wh
wish to work these YLs speak slowly in orde
to facilitate these women who are anxious fc
contacts with Norih American YLs. [s5



FIM Repeseter News

First 34/947?

George Munsch, W5VPQ, one of the ariginal
members of the League’s VHF Repeater
Advisory Committee (VRACQ), shows off his
fatest set of callsign license plates. With the
FCC indicating the possibility of elimination
of future WR calls, we have just about come
tull circle in repeater yules, and these plates
may well become collector’s ifems.

George, by the way, claims to have put on
une of the first, if not the first permanent
146.34/.94 repeater in the country, in May of
1962. {Anyone top this? — Ed.] This mu-
chine, in various embodiments has served San
Antonic since then, as WSVPQ/ipt,
WASUNH/pt, WASVKZ/rpt and currently as
WRSADIJ, operated by the San Antonio Re-
peater Organization, of which WSVPQ was
one of the originatars and first president. He
also, along with WSNFC, co-founded the
Texas VHF-FM Society in August of 1965,
making it the first [Or top this? - Ed.|
area=-wide fm group in the country.

With many of these early responsibilities
taken over by other hams and clubs, George
presently operates only a limited-coverage
440 repeater as WRSAKI and serves as a
consultant to many of the other fm operators
in Texas, earning him the nickname “God-
father of Texas VHF-FM.”

George Munsch, W5VPQ,

MT. WASHINGTON —
WIND-POWERED

At the Mt. Washington Observatory, the
6,288-foot (1916 metfers) high location of
A-meter repeater WR1AAL, winds in excess of
160 kilometess are not unusual. To those not
familiar with the Mt. Washington repeater, we
efer you to page 76 of Sept. 1976 QST
Power for the repeater must be generated
locally at about 31 cents per kilowatt hour.
The obvious solution for this energy-cost
wrunch is to pgenerate electricity using the
wind, Although problems of rotor design and
jiving must still be overcome, the Observa-

*YRAC Liaison, ARRL hg.

The mill on the roof comprises a Savonius
rotor made from trash cans attached to the
rear axle safvaged from a truck. Here,
Observatory Director Guy Gosselin has
stopped the rotor so that he can scrape the
rime ice from it. {Photo courtesy MIWC)

tory’s experimental windmill, a Savonjug
rator made from a 55-gallon trash can and
turning since September, 1976, really went to
work on December 13,

For mare than tive hours, while the wind
averaged 110 to 160 km/h, repeater station
WRIAAL was operated entirely on wind
pawer, without even a storage battery floating
on the line. Fleven stations checked in at
various times while the repeater was de-
pendent an the winds of Mt. Washington for
its energy. They were K10IQ (control station
at the sumnut), WIBST, K1KWU (at the TV
transmitter next door), WIVKQ, WI1HMP
{station mentor), K1HRG, WIPNR (control
station in the valley). WIBTY, WITDK,

The meter panel and batteries located in the
radia room are convenient to the repeater
power supply. To the right is the repeater
panel. On the #loor is a 60-Ah {ampere-hour)
battery that powers the repeater. To the

left is the windmill panel which monitors
generator voltage, load current and regulator
cordition. fPhoto courtesy MWO)

Conducted By Lew McCoy,* W1ICP/WR1ABH

WALZYX and VEAKFE all the way from
Sherbrooke, Quebec.

Qutside the Observatory wind gusted to *a
hundred and then some™ and the temperature
was “plenty too cold below zero™ (an endear-
ing term used by some observers to describe
temperatures too cold to matter anymorel;
inside, all was snug and warm although a bit
nerve-racking as the building was shaking and
huraming because of the ungven accumulation
of rime ice on the mill on the yoof, During
this period Al (K1OMQ), duty observer, went
out to do the regular noon observation. The
temperature was —34°C and the 100-meter
round trip to the snow gauge was made
mostly on all fours in winds averaging 143
km/h and gusting over 160. All in a day’s
wark!

Anyone interested in knowing more about
the Observatory is invited to write K1010Q at
the Mt. Washington Observatory, Gorham,

NH 03581, ]

This neat-looking rack and panel is the
LIMARC ATV repeater, scheduted to com-
mence aoperation in February, this yesr.
The repeater is located at Plainview, NY,

on a 320-foot tower. Antenna height is
390-feet HAAT. Erp is 200 watts peak with
omnidirectional vertical polarization.

Input frequency is 439.25 MHz with output
at 427.25 MHz, &d Piller, W2KPQ, 15 the
chairman of the group’s ATV project.
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o0 Years Ago 28 Years Ago Strays

April, 1927

1 Cewwer carteonist 82Z very aptly shows the
tweet of songbirds as illustrative of the new
d.¢. and x.d.c. signals, with the dissonant caw
of a crow representing f.ic.

2 Clongress finally passed a new radio law,
and a Federal Radio Commission has been
furmed with a tife of one vear to bring order
out of the regulatory chaos.

U For experimenters, 1BFA explains some of
tiue fundamentals of wave motion and radia-
tion.

U Hiram Percy Maxim savs the 1927 Board
meeting shows the League is in strong shape
and growing,

7 The Radio Corporation finds |5 meters
ideal for consistent communication with
Argentina, and this issue describes the gear
and procedures in use at 2XS.

' Promotional features are run on both the
Institute of Radio Engineers and the Army-
Amateur lizison svstem,

3 Sometimes a vacuum tube acts as an r.f.
amplifier, while at others, in practically the
same vircuit, as a detector; Lou Hatry ex-
plains why.

4 Technical Editor Kruses plea for a dry
rectifier to handle tube filament currents
rather than only lesser “*B” supply is answered
by a new unit from Elkon. He is also pleased
with some new tubes, UX.240 and CX-340,
with great advantages in audio applications.

% If vou want to know how far away is that
DX you worked last night, sharpen your
pencil and trig procedure and apply the
principles described by salB8 of Argentina.

© “The Most Useful Meter” is an apt descrip-
tion by R. F. Shea of his vacuutm-tube valt-
meter design.

Apiil, 1952

o The indefatigable W1 TS fills a gap with his
“bandbox™ design of a frequency multiplier
between oscillator and driver stage for rapid
multiband changing.

0 WIDPT's analysis of ignition and other
sutomebile noise interference will be a boon
to the growing mobile crowd.

& A League survey of the first newcomers to
ammateur radio via the Novice route finds them
with characteristics (age, cte.) generally
similar to the rest of ham radio, though even a
greater percentage — 93% — are regular Q8T
readers.

o A Lyrson E. Rapp classic solves the prob-
fem of frequency congestion; he proposes
positive modulation for phone and, on the
same chanaels, negative modulation for c.w.

@ Plenty for the v.h.f.er, especially the Tech-
nician, i this issue, WIHDQ has a 145220
rig, simpie to build and adjust. W2s NIR,
ORX uand BWN join to present their design of
4 compact portable I-meter emergency sta-
tion. And the Simulated Emergency Test,
highlighting «ivil defense communications,
ll;nmg:s more and maore to the higher frequency
ands.

2 WIIYT has no trouble adjustinf his big
beam; a track on the tower and airplane cable
hoist permit easy lowering to ground level.

o “Happenings"” announces, though with a
noticeable lack of enthusiasm, FCC's decision
to “grandfather’ ¢o Extra Class those hams
who started hefore May, 1917,

2 if you're low on cash, WoWIS hus some
mighty good ideas on scrounging parts from
junk bpoxes and adapting them for vour
purposes.

0 Staffer W1BAW is a Silent Key, stricken
while at the printer supervising Handbook
production. - W/RW

o Al Mitehell, WA4HLP, of jacksonville, FL
knew what he was after. He was licensed as ;
General in March, 1976, and within fou
months had RTTY Worked Ail Statgs. In fact
all the work for RTTY WAS no. 15 was don
on less than 100 watts and was endorsed a
the first ever reported for u single bhand, 3¢
meters, on RTTY!

o LIMARC, the Long Island Mobile Amateu
Radio Club will be sponsoring an AMSAT ne
on cfub repeater WRZADM, 146.25/85 a
2000 hours local time. each Wednesday. Th
pet will be educational and conversationa
with its basic objective heing to get operatin,
information to new and potential OSCAL
users. The net will scon operate on th
2-meter sideband at 145.70, too. Stations no
located in the immediate arez should ain
their antennas toward Bellmore, LI, located ir
south-central Nassau County. Net control i
Hank, WB2ALW, with assistance from Barry
WA2BOP. WB2ALW

NEW LOGIC CHI? ANNOUNCED

2 Fresh out of Silicon Vafley, USA, comes
ward that a “Nope Cate” 1C has beer
developed. In the words of the informatior
source: A new gate with tristate output. I
doesn't do anything at all, regardless of the
input. It is intended for use in cost-plu:
contracts where it is desired to increase the
parts count.” The announcement was carried
i Lorlin Datalog for September, 1914, the
afficial newsletter of Lorin Industries, Dan
bury, CT. .

The new iC seems to have some interesting
possibilities in the amateur world: QOne could
use a substantial pumber of nope yutes o
build an impressive piece of gear for the
shack. Just think about how vour friencs
would react upon seceing rows and cows of
';3,5"}53““3 ICs in yvour next DVM ar keyer! -

H

Silent Kepsg

It is with deep regret that we record the passing ot these amateurs;

W1AHQ, Iohn A. Moran, Jr., Malden, MA

WI1LTZ, Philip P, DiNunzio, Centerdale, R

Ex-W1GMM, Everett C. Gould, Yortsmouth,
NH

W1HJ, Roberi H, Roherts, Sun City, AZ
K1IMV, Michael K, Buczek, Meriden, CT
W1LWW, Thomas “George” 1. Lappe, Man.
chester, (T
WITH, Theodor E. Schreyer, Newfane, VT
WIWAS, Vincent L. Carr, S. Portland, ME
WIWRG, John K, Blake, Ir,. Fairfield, CT
W2CET, William F, Mays, Westcreek, NJ
W2CIF, Henry §, Abreu, Newhurgh, NY
WA2§S~OY, Charles H. Peacock, 1., Fairton,

N
WA%-IFH, Walter R, Hapgmaier, Sr., Blackwood,

WIKLS, Stephen Bossey, E. Setauket, NY

W3DVQ, Ray P, Aylor, Garrett Park, MDY

WAS?GJ, Dr. Edward Martin, Ir., Johnstown,
EJ

W3PL, Sherman ¥, Booth, Easton, MD
W3BA0, Francis D. Brick, Philadelphia, PA
K3SZ0, Robert F. Walker, Broomall, PA
W3VU, Edward b, Janes, Glen Hurnie, MD
W4DGU, Norman B. Lee, Lattimore, NC
WAELX, Philip 8, Mentz, Tuscaloosa, AL
WaGOC, Wilbur 'I'. McNallan, Annandale, VA
K4G['E}[(F, William F. Schallmo, Port Charlotte,

WAHWO, Carl A. Lyons, Louisville, Y
WA.4‘K ZH, Herman C. Garrett, Greentfield,

I
WBAMFR, Gorham “Pete” Cluett, Vero Beach
K4NIG, Jumes W. Fotd, Prichard, AL

W4 ZWH, Mitchell Adams, Boca Raton, FL
\&'s?‘ﬁu, John M, “Jack” Shipman, Hobbs,

WSEFN, William A. Vestal. Snyder, TX
WSIPK, Clyde D. Smith, New Orleans, LA
WSKRE, John A. Gould, Baton Rauge, LA
WIMPF, Warren U, Patterson, Buffala, QK
WBS)IIJ{LF. Lyle L. Sensiptaffar, Weatherford,

W6eDEL, L. Bruce Kelly, Pasadena, (A

K6DH, John Db, Keim, Tiburon, CA

WEFYG, Yames ID, Matheny, Laguna Hills, CA

W6HQ, Joseph T, Binder, 8an Bernardino, CA

KH6IUE, Raymond “Monty* Von Tempsky,
Ir., Kaunakakai, HI

KeiWY, Melvin A. Thomas, Baldwin Park, CA

WeKDI, Edward Van Bosch, Walnut Creek,
CA

WaK UL, Mason Stockton, Willows, CA
WﬁI_J(;}xC, Herbert . Stoddard, San Francisco,
C

Wbl‘fi\’, Jahn L, Ryan, Sebastopol, CA
K6UHD, Herman O. Weidenbach, Paradise,
CA

KaVOQ, William [, Peurce, Carmichael, CA

WISOK, William R. Bdwards, Seattle, WA

WYUMB, Louis A. Haves, Creswell, OR

WTIVIK, Roy Dawson, Libby, MT

WBHAYB, Clifford M. Stevens, Plymouth, M1

WSFIE{{X, Roland “Wayne™ Bloss, Cincinnati,
O

WSHNE, Howard Faster, Flint, MI

WSBJPT, Hdward L. Seger, Detroit, Mi

KsIﬁ}L, Robert W, Cleason, Grand Rapids,

WABNXT, Donald F. Grant, Detroit, MI
WEBPTT, Almon J. Chapin, Bellevue, OH

WBRHZ, Harry L. Steffan, Twinsburg, OH
WETE, Andrew L. Shater, New Carlisle, OH
E8TEQ, Milo L. Baird, Battle Creek, MI
K9DEY, Lecnard J. Julien, Villa Park, tL
KQ(fb}IIY, Howard C, Uarnelius, lndianapolis,

WIKEK, Edward M. Zychowski, Harvey, {L
WOKWB, Harold H. Lee, Bedford, IN
WQN}\(‘;B, Richard M. Robinson, South Bend,

1
WOWBD, Stanley R. Towers, W, Allis, Wl
WOW YK, Harris H. Heublein, Waterford, WI
K@ABT, Paul D. Combs, Nerfolk, NE
WEORQ, Frank B. Tavlor, Kansas City, MO
WERPY, Charles L. Hall, Uxford, NE
KJSLI, Margaret H. Yancey, Grandview, MO
VEIP%GP, George 3, Houston, Charlottetown,

Fs-VEIAAM, Robert L. Alexander, Dart-
inouth, N5

VE1AGA, Dr. John R. W. Bessonette, Dart-
mouth, NS

\’Faf;}m, Edgar A, McCracken, Brogkville,
O

VE3GI, Walter C. Sheppard, Willowdate, ON
VESE—[EIVL Chuck H. Creasey, Stouffville,

Q

AP2ABH, A, B, Hanfi, Kurachi, Pakistan

I1L3KO, Rudolf Fehres, Hamburg, West (rer-
many

VE3ACE, Clyde Case, Birchip, Australia

KV4CK/MWIWZ, Dr. Randolph Piper, St.
Croix, VI

Ex-VP2VV, Yvon J. A, Kerguen, Guadeloupe
Is., Fw1

YPIAS, Gladstone “Al” Stovell, Peget,
Bermuda




Fow's DX

In the Spring a Young Ham’s Fancy...

Young in vears, heart or what have you, 21
MHz is the place to turn to when first appear
the brave buds of spring. Ma Nature's big
repeater in the sky may need a few moare
sunspots for real jivin® but DXcitement is
always there. This month we traditionally
highlight DX doings in the Novice hf ranges.
So 16-vear-old WBSYJIF, how’s DX?

“kor the past few months ['ve been fairly
active on 15, DX tends to be scarce for
Novices but I have a total of 33 countries and
all states. I use a Heath Cheyenne mobile rig
with homebuilt power pack at 40 watts input,
receiving with 4 Hammariund HQL129X. The
antennas are dipoles and a 15-meter ground
plane. I'm proud of my station even though
the transmitter and receiver have a combined

FROM QST'S DX MAILBAG

NORTH AMERICA: DXpeditions to southern
regions should be encouraged to take six-
teter equipment along. Chances are they’ll
find enough 50-MHz skip to spice up the
usual lower-frequency toutine. (WA4MMP/T)

. Agreed - six surely is interesting DX
territory at the right times of year. Let’s urge
more widespread 50-MHz DXpeditionary in-
terest. (WIHDOQ) . . . KV4IY was the finaf
(S0 here for the Bicentennial Yeyr, 35,335
contacts in 1976 for KVAAA a8 AJFAA. That
averages out to 96 per day. Forty came
through with consistent nighttime opemings.
(KV4AA) . . . Satisfactory ow contest results
on Montserrat as VPIMNR with 40 watts in
the face of kilowatt competition. I'm in favor
of a QRP multiplier, Resident VPAMGB dis-
played FB. ham hospitality, (WA6VNR) . . .
Ciosed W2BP for retirement at my dream
QTH, beautiful Dominica, which [ activated
on 160 in 72, I'm quite in demand as the
onty regular ew station on the island with
Drake gear on 1.8 through 28 MHz, The
skvwire at present i a multiband 150-foot
wire. Also have 2-meter stuff on hand for
OSCAR effarts. Left W2BP with 83 countries,
WAC and WAS on 160, (VP2DD) . . . Quite
interested in your WVNA-WAR storv because
[ operated WVB at Fort Sam on the ofd War
Department Net in the mid-"305. (W2FRX)
. . . That Rocky Point cotnmentary brings
bhack memories of my work at Riverheyd in
the late thirties. [ watched five 300-foot
towers topple in hurricane winds, Then there
was the great propagation blackout of '39
when all shortwave circuits went dead for
several duys. (ex-W2JER) . . . Rocky Point
may still be around for a spell if the possibili-
ty of housing WCC’s transmitters materializes.
There are airline base rigs and offshore-oil
platform circuits to he serviced, {oo.
{W2LYH) . . . HP1ON called wide attention
to misuse of those clandestine HP&-9 call signs
with announcements on several 14.313-kHz
marine nets. {K4DZ) Kss DB ETI,
WSO8 and WBSCIT are pres. v.p., sec. and
treas. of Alamo DX Amigos for the 77 ron.
{K508) . . . Twin-City DX Association pres..
vip., sec.otreus. and director for the unew
season are KGIEA, W@s GYH OUFE und NG.
(TCDXA)Y . . . The Mississippl Valley DX &
Contest Club came into being in December to
serve the greater St. Lonis ared. WOFF (ex-
E@RTH) will gladly supply details to interest-

*gfo ARRL, 225 Main St., Newington, CT
na1tl

age of 33 years. Some recent catches are
C6ABA, EASBK, EL2ET, FMEMM, HC28L,
JABUL/PZ, KV4FZ, LUIEKM, TI2LA,
VPZLDT, VQ9R, WHGICE, ZF1WW, ZLs
ING 2GH, 4Z4NTJ, 6 Y5BF and 9J2WS. In
19 months on the air 1250 Q805 have pushed
my code speed to 25 wpm.”

Jon ucknowledges competition from a
fresh group of newcomers tu Novice-band
DXing, Technician class licensees. Among
them is WASIYX who brings glad tidings of
good hunting in our new 23-MHz Novice-Tech
subband:

“Since September by Swan 504, 14AVQ
verfical and 12-foot-high 10-meter dipole have
captured KZSBAN, PI2FR, PY2BKO,
WBSLSU/TE, ZL1BDG and 912CB. On 15 1

Conducted 8y Rod Newkirk,” WIBRD

bagged C6 CX DA-DK-DL EAS F HA HB9-# 1
JA-JE-IG-IH-JT KH KL OK OZ PJ9 UB UK2
VP2A-L WH6 YU ZD& ZF1 and 6YS5. On 7
MHz an old Adventurer, SP6O0GJX and 30-
foot wire caught up with C6, several KHbs
and K4BR/VPI, Thirty other ¢countries were
heard on 15, Prior to trying lower freyuen-
cies, | made 50-MHz WAS no. 143 and
worked such six-meter DX as CE3 and ZK1.”

Right on, Pat. We'te anticipating great DX
things for the Technician gang this season
with their new 10, 15-, 40- and 80-meter
radiotelegraphy privileges. About 12 percent
af the stations we worked in February’s
Novice Roundup were adding “/T” to their
calls. That annual activity’s title may need
revision. Welcome aboard the DX bandwagon!

HMB@XAA's iong-wire is supported by a convenient construction crane at your Liechtenstein
QTH of the Month., DATs DM and D8 of Weisbaden ARC scored 1500 contacts with 65
countries and 33 states in their recent DXpedition to Triesenberg. Dennis and Don are

WBBKEA and K5KVK batk home.

ed DXers. [ act as interim corresponding
segretary, (WBGGOP) . . . I'm managing my
aowtt QSLs for a change, prepating application
for ARRL's 5BDXCC, (W4KA)Y . . . Was KG
and QL moved their Caribbean caper to
Antigua after eight thousand (QSOs with 123
countries as VP2EEQ, more from PIBKG.
Despite generaily abominable propagation this
OM-X YL DXpeditionary duo expects enough
action {0 add more trophies to their imposin

collection of 31 DXCC diplomas. (YDXF
.. . After working 105 cauntries in my first
few weeks on 15 and 20 sideband 'm hoping
to be one of the first WO8 Century (lub
applicants, (WDSCRY) . . . PI3JD fired up at
San Nicolaas in November with an FT200 and
dipole. (VE3EIM) . . . Glad to be back in DX
after too long away from the fun, High time §
added a few endorsement stickers to the
DXCC diploma 1 tacked uwp 20 vears ago,
{WaYH¥F) . . . Our FT101E and inverted V

martaged 98/93 worked/confirmed on 75 and
80 last year, all but a few on ssb. The atumn
months were goad for 102 21-MHz countries,
(W3IQIS-WAZUFQY ., . . I'm becoming more
interested in DX these days now that my
brather is KH6AF. [ hit the air 50 years ago
with UV202s, a 201 A and two-step, Casually
collected about 90 countries with modest
power up to 1940 hut never gut back tu it
after WWIL, Plenty o»f antenna space al my
fing Tennessee location to go with an NCX3
and TR4AC, (W4Z7) . . . Got the wanderiust
artd more time than money? Consalt Freight-
gr Travel Service, 201 F. 77th Streef, New
York, NY, for info vn 5 leisurely mode of
travel. Maybe they've even got that slow boat
to China. {W5QPX) . . . Received my Navice
ticket last June but didn’t try 21 MHz untit {
put up a DB43 beam in December. DX!
DEF-DK-DL EAL1-2-4-T F26-8, FRTZL, G3-4
GW 12-3-4-5-6 KH KL KP4 KZ L1J DA ON4-5

Al 10770 02 27




OK PA PY SM6-4 VK VOI YU ZE ZL2.3 2P
4Z4 and WAC when the QSLs come through.
Fifteen sure beafs batiling SWBC megawatts
on 40. (WBBZRL) . . . Pleased to be one of
20 Novices who made 200 contacts in
ARRL's Bicentennial bash. (WBSZIF)Y . . .
I'm stalking pretty rare stuff in the 231-MHz
Nowice slot — D2 KC4-6 3W1 and 8P7, for
examples, (WASIYX). . . WAGSEM, WA4DUS
and | logged neatly cight kilo QSOs from
FGRCVX/FST late last year. Fifteen was our
big band but we ran the DX gamut from 160
afl the way o OSCAKR, (W4PRO) . . | Re-
minder: April 18th is entry filing deadline for
this vear’s ARRL DX Test. Your results. large
or small, shouid be documented in QST

EUROPE: On the 7th-11th ot this month DB3s
CV MR, DFIls B MD, DIs 2CW BNS,
DKs 1YG 6XH BCK 8MO 9MO, DL3GK and |
will man several Liechtenstein transceivers
simuftaneously on c¢ode, voice and RTTY
from 1.8 through 1296 MHz. We'll add
“THB@™ to our call signs. (DKESCH . ., My
IBRCBM sideband activity nn 10 through 75
accurred on Ventotene [sland. At the home
QTH many W/Ks have beenn QS0Od me as
[K2CBM near 14,330 . kHz. (I2CBM) . . .
Working DLTIW as VP 1EK reminded me that
he was my first Germany contact as a Novice
21 years agu. The recent 160-meter contest
season hrought the best [.8-MHz European
openings ['ve ever observed Scandinavians on
7 MHz have been popping through af noon
UTC. (W8IBX) . . . DAIQB and I are active
in Berlin on 80-, 40- and 20-meter ow.
&DMAA-KTVAY) We hope many

[K{VEs participate in the Common Market
DX Contest on the first weekend of this
month. {ON4GO) . . . Likewise in YERQN’s
PACC DX Yest during April's final weekend.
{(PAGDIN) . . Note that Poland’s annual DX
contest. splits into separate ow and ssb seg-
ments this month, (WCDXB) . , . Nice to

5Z4RG was 2 pleasant stop along the route of
VE3IAU's recent DX safari. Ron radiatesa
steady 20-meter signal from Nairobi.

Q8 ON4BZ again 43 vears after our first
contact. My rig then was a 210 Hartley.
(WIBFK) . . . Inquiries are welcomed con-
cerning the DX certification sponsored hy
White Rose Radio Society of Leeds. (G4EZ
- CT4AT (K7CBZ) scored some 25 kilo
QJ80s last year with hig 75-foot-high triband
quad. Nice October visit with (R9AK on
hand a4t Don’s Portugal QTH. (K4GKD.
PVRC) . . . WAITCG radiates from Norway
ay LAYBP where his father spends a L, of RUJ.
sabbatical. (WALUZK) . . . Delighted to be
back on the air afier a [0-year absence, Many
D Xers will recall (JS0s with me as UU2A4 in
the early sixties. A recent contest weekend on

3.5 MHz produced 750 contacts with 6%
countries. (LC2ACAY . . . F2HI and REF’s
Section 33 gang were wenderfully hospitable

on  our  visit to  FKFrance Iast vear.
(WB2QXX-XYL) GI2LU s farmer
GC2LU  displaying Jersey's new label,

GUAEON offering the Guernsey version, both
ol 50 cw’s low edge. (VERON) . . . Cun-
tinental comments courtesy WAGAUD's
WCDXB: 3Ys 1VC and 3CC emanate from
the Narwegian antarctic where a fresh party is
yuite radicactive. 1LA4DD performs back-
home lizison on 20. . . . ¥s 3AT BEX and
8V] engineered a rare !60-meter availability
of brance lust winter. Yugosiavia also joined
the 1.8-MHz trofic, YUMPCF boosting top-
band country totals far and wide. Other
European areas are expected to follow suit,
P SV?WA, 14,235 EkHz at 1700 UTC,
hunts t1.5. westerners for WAS purposes.

ASIA: From the &th through 10th, possibly
longer, of this month we hope to have
KAIDX operational on 10 through %0 from
Iwe Jima, (HLZJA-WA2JFK) rXers
should be aware that most amateurs in the
Middle East concentrate activity oo their
Thursday-Friday weekends, saturdays aod
Sundays being normal workdays. P25V likes
ow at 1400-1800 UTC pear 14,030 kHz and
ex'pccts to hit the contests. In seven nronths
Bill has had ten thousand QSOs with some
200 vountries on 10 through [60 meters.
(K5 MM-WTNQ) EP2DC, my brother
WAILFEH, should be active for a year or so
from Tehran with an NCX$ and 85-foot-high
TH3., I'll try to pet him going on 40 and 80
for the SBDXCC gang. Richard reports ex-
citing long-path 14-MHz openings to the if8SA
and hopes to encourage more activity from
A6-7  regions, (K1DFC) 5till  have
another month or twe on Masirah, mestly
near 14,025 ki{z, then it's back to GIBVH.
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When are the' bands apen? These charts predict this rmonth's gver-
age propagation conditions for high-frequency circuits betweer the
LL8. and various overseas points. On 50 percent of the days of the

o DY

maonth, the highest frequency propagated will be at least as high
as the upper curve, On 90 percent of the days of the month, it
will be at Ieast as high as the lower curve. Ses January 1977



A4XVEK) . . . More than 50 IDDXers with
cxotic calls attended the recent Southeast

sCP 6HOC 6PN and I, touring Asia with a
ightseeing proup, managed to take in the
4ffair. Elsewhere we encountered great ham
hospitality at BY2A, HS1WR, JA3GX, VSés
AF BL and other hamshacks plus a fabulous
meeting with KH6IJ. (WAGTAS) . . . By the
time this word gets around | should be signing
300A in the Maldives with battery-powered
ORP on 18, 15 and 20, (IZAXC) . . . Your
mention of W2LYH’s visit to Karachi brings
hack my own wartime radio days with the
Office of Strategic Services. In '44 1 was in
chatge of the hf site at Kunming, ufd Detach-
ment 202, There I discovered some NUs
employed by China’s Central Radio Works. [n
the spring of 1945 we organized a lively
hamfest and an interesting tour of the CRW
complex. (WTLXDY . . . VESCDN/mm has a
T8520 and 14-MHz dipole aboard his 40-foot
ketch in {he Med. Fellow countryman
VE3FXYV signs $B4D) nearby. (CDXA) . . .
Asfatic addenda courtesy WOUDXB: JTLAT,
tuning just above 3800 kHz, hopes for regular
Saturday 360R-kHz showings around 1330
UTC with JATEOD and UWRMF assisting.
.. . APSHQ keeps workable near 14,210 kHz
at 1300 or su. . . . JALTOED needs New
England states for WAS on 75, hauniing 3795
kHz around 1100 UTC,

AFRICA: T look forward to a vear’s DX sport
from the Chagos, mostly Saturdays and Sun-
days from 0700 to 1300 UTC. DXcellent
location but slow QST arrival is a drawback.
(WAGRQK/VQ9) . . . Piet Swommer, govern-
ment radio technician and 1975-'76 operator
of Z282MI on lonely Marion Island, thanks
radio amateurs for brightening his assignment
there. He regrets unfamiliarity with cw but all
the friendly gsb voices will never be forgoften,

8B4DM's Yaesu outfit and THEDXX rotary are
widely worked near 14,200 kHz. Clyde hails
from Texas and is often heard as JY9DI/am
when piloting for Jaordan's airtine. (584WR-
CARS photol

Tu all who tried but failed to make contact
with Marion during Piet’s tour we wish better
luck next time, (£56s BBF CE) . . . With the
aid of League fiterature I'm assisting an OT
commercial op in Abidjan to join the tunks of
famdom. (TUZEF) . . . It's obvious that
spmeone has been borrowing 3D6AX’s call
since Yic has been off the air since March,
1976. He may resume activity in the near
future. (WASTEV). . . [fems via VERON and
WCDXB periodicals: JA1SNA intended to
follow in JAELTES/5A’ footsteps with 9HI FC

another Libyan possibility. . . . FB8s WR and
W/ hail from Crozet, FR7ZQ/e begins a stand
on Europa, and FR7AL/ supplants FR7Z1. on
Tromelin. . . . Many ZS5s are interested in
operational visits to the new Transkei autono-
my where S8AAA is reported on 14 MHaz,
. . . South Dakota and Alaska will wrap up
9GLIN's WAS near 14,012 kHz at 0000-0300
UTC. . . . An Indian Ocean net is said to
occupy 14,015 kHz Sundays at 4300 UTC.
... ZS6WW (WAGQGW) likes to visit with
homeland sixes on the low edge of 40 cw
after 0330 UTC. .. . 6WBDY sometimes
hops the Mali border for 6WSDY/TZ QS0s,
20 sideband preferred. . . . 5Z4N] hopes to
key from Kenya for a vear or 5o, mzinly 20.
Meighbor SZ4LW is popular near 3504 kHaz.

OCEANIA: Sure enjoyed last year’s operation
at the DX end as C21NL VRIDA and
ZL2AWK. Anybody needing an additional
experienced operator willing to pay his share
of such DXpeiitionary deings in the future
cart cownt me in, (WBBOFG) . - . What’s
this? 1 thought 1 had QSLd every contact for
my VRIRO work of 20 vears ago but
tanuarys “How’s” indicates atherwise.
(G2RO)Y . . . Via WCDXB's Pacific desk:
ZKIBA's tentative itinerary calls for Manihiki
on, the 12th-13th of this month with the next
shot in July. . . . VE2ZQK expects to sign
VKJAC on Macquarie through 77, . ..
VRI1AA forsakes (Oxceania in  favor of
GW3HCL after more than 33 kito QSOs from
the Gilberts since 1971. Old-timers will re-
member Dan as LI2CE, MDID, ZCICL,
3A2AE, 9Ms 2LO and 6CL. . . . KC6CG
vaks from Yap near 38006 kHz at 1230 UTC
with 2 Swan 300 and vertical, . . . VESMC
keeps Brumei comipg on several cw bands.
. . . K3RLY’s [DXA congregation has WIMR
scouting more Pacific D Xpeditionary pros-
pects . . . Time to thankfully acknowledge
excerpts in these pages from Canadian DX
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QS8T, page 58, for a complete expianation. The horizontal axis shows
Universal Coordinated Time {LUTC); the vertical axis, frequency in
MHz. Asterisk indicaies lnong-path circuits. Data are provided by the

Institute for Telacommunication Sciences, Baulder, Colorado. These
predictions far April 1977 assume a sunspot number of 13, which cor-
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Association Long Skip (VETAL/VE3),
Columbus Amateur Radio Association C'ARA-
seope {WBZCQ), DX News-Sheet (G, Watts of
bEnpland), Newark Mews Radio Club Bullerin
iM. Witkowski, Rte. 6, Box 255, Stevens
Paint, WI 54481), Northern Calitornia DX
Club 2Xer (K658)), North blorida DX Asso-
ciation News (WA4UFW), Southern California
DX Club  Bulletin (WAGKZD), VERON’s
DX press (PAYTQ), West Coast DX Builetin

WASAUD) arud Western Washington DX Club
otem Tubloid (WATICE).

DXAC NOTES

The fellowing recommendations were re-
ceived from the DX Advisory Committee in a
fanuary, 1977, letter from the DXAC chair-
man:

1y Any couniry that does not meet Rule

DX Century Club Awards

Administered by David Newlkirk, WA1VCG

The DX Century Club certificate is awarded to amateurs who submit written confirmations for
contacts wlth 100 or more countries gn the official ARRL Countries List, But there's mare —
you can endorse your certificate in 20-country incremants through 240, in 10-coungry incre-
ments through 309, and In S-country increments above 300, The totals shown below are exact
credits glven to D XCC members from November 8 through Novemnber 19, 1976, Think vou
may be ready to qualify for DXCC? Write Headquarkers for details.

New Members

Mixed

WA4YDRM21 WASCVQR/L0G6 KIKRY /103 JASBZLO0 WIOHPR/1 00

DKSML/110 WONDS/108 KABIY /101 W2SEC/100 WAQEWIL/I0O0

WAIKCY /106 WSsPPRSA04 WALIIW 1Al WAKQFLI/LQ0

Radiotelephone

WTBG/163 ZFIMALLLS SMARACH/LDS wemMmIm/1o2 G4V /100

WIYEM/LLG CrKSMILALO7 KIBGEL /102 K2CTJA0L WASCVQA/LI0)

oW

WIWN/I09 WEYKS/104 WEFHE/1Q2 WaISQ/100 WeHFN/10G

WIYTN/LOG

Endorsements

Mixed

DILFBA/342 i7WL/3L3 OLlLD/282 WR2SFC/L99 WAEDB/160

WEHNW /340 PLEKGE 309 Y1 AW/282 KINHV/I83 WAaUVP/153

17ZPB/331 K2KGB/346 WENAR27T WRBEEBKMN/191 WIHAD/ISL

W4DRK/331 WASSLD/30U W2BZL/ 46 WIJDE/L90 WIYK/idl

JA4ZA /328 WIRLV/298 JHIAGLI/220 WaRKI/18S MK3GYS/140

SMPKYV /326 WALHFEN/294 WAALALUPR/211 WI1SK/181 WOVWY /140

S ) FXFI25 KEGWN/29] VEIAER/201 VEIHBX/163 FERAZT/L36

WEHIR/321 K2DNL/284 KIKENV/200 KIHBP/160 WA4LOF120

wWAglvL/321

Radiotelephone

DIL.7BA/338 WASIVI_ /310 WAIHFN/Z25] JHIAGU/200 W3FZE/LTY

lBAA /326 DLEKG /304 WASATNXI243 K6JT /200 WALUPR /159

JALZN;324 K2KGER/302 K2DNL/242 VEIAER/S Y WATTTM/ 144

WLDRK/322 WaRsLD/293 DK5AD/221 WHEBKN/191 WABHAV/L40

PY2DY{/321 W2EV /270 W2BZL/202 WaKislao WasIDI 122

K3IGKU/31] TREBHG/253 G4DJC/200

oW

KK EV/LBS KADAS/ISD W4EDB/124

THE ARRL DX QSL 5] "T:S' ks, WAS, WRS, ‘S’NS* - ARRIL WS
Qas 590, S . TX 750 .

RUREAU SYSTEM ML Bureau, Box 1690, Sherman, TX 75090

The ARRL DX QSL hureau system distri-
butes cards free of charge from DX stations to
umateunrs within the League membership area
(see page B), Every active [DXer should keep
several 5 X 7-inch envelopes on file with the
bureaw of his home district. Flace vour call
sign. in large block letters in the upper left
corner, and attach a single first-class stamp,
unless you normally receive more gards. 1in-
clatmed cards are discarded after one vear.
For more details on the buseau system, write
ARRL hg.

2 Wi, KI, WAL, WNi* — Hampden County
Radiwy  Association, Box 216, Forest Park
Station, Springfield, MA 01108,

oW, K2, WAZ, WB2, WN2* - Narth Jersey
DX Assn., P. . Box 8160, Haledon, NI
07508,

0 W3, K3, WAL, WN3* - Jesse Bieberman,
WIKT, RD L. Box 66, Valley Hil Rd.,
Malvern, PA 19355,

o W4, K4 - National Capitol 13X Assn., Box
11X, Boyce, VA 12620,

= WAL, WB4, WN4 — Sterling Park Amateur
Radio Ciub, P. ). Box 599, Sterling Park,VA
221700

6 n_’IEY=

o W6, Ke, WAL, WB6, WNe* — ARRL Sixth
{6th) District DX QSL Bureau, 2814 Empire
Avenue, Burbank, CA 21504,

rWT, K7, WAT, WNT - Willamette Valley
X Clab, Inc., P. 9. Box 555, Portland, OR
7207,

0W8, KK, WAH, WBE, WNS .. (olgmbus
Amateyr Radio Assn,, Radio Roam. 280 F.
Broad 5t., Columbus, OH 43215,

OWo, K9, WA, WNI . Northern llinnis DX
Assn,, Box 519, Elmhurst, iL 60126,

OOWE Kp WAQG WBY WNE — Wa QSL Bureau,
Ak-Sar-Ben Radio (Club, P. . Bex 291,
Omaha, NE 68101

5 KP4, WP4* — Radio Club de Puerto Rico,
£. Q. Box 1081, San Juan, PR 00902,

o KV4 « Graciano Berlardo, P. O, Box 572,
Christiaasted, $t, Croix, V1 00820,

OOKES* ~ KZ5 QSL Bureau, KZ30D, Box
407, Balboa, CZ,

a KH6, WH6* «. John M. Oka, KHeDQ, P. O,
Box 101, Ajea, Gahu, HI 96701,

o KLT, WL7 - Afaska QSL Bureau, Star
Haute, Box 2401, Wasilla, AK 99647,

O ONL Cards for Canade (VE and VO) may
he yent for ARRL Central QSI Bureau, P, (1,
Box 346, Downsview, Ontario, Canada M3IM

4 of the Countries List Criteria as of Janu
£, 1977, should be delated.

i)} The ARRL should issue a DXCC
conttacts made exclustvely by satellite, subj
to all of the rules for DXCC, except that
award will not be suhject to endorsement
additional countries bevond 100,

3) The Pelagic Islands should not be giy
special consideration for country status,

These recommendations were accepted
the commenications manager. For more
formation on the function of the DXAC,
page 90 of Q8T far December, 1974,

QSL BUREAU NOTES

Attention is called tn two changes in
dresses for (51 Bureaus in (lanada.
changes are for the VK4 (SL Bureau and -
Canadian Central QX1 Bureau. These chan
are effective as of April 1, 1977,

VET QSL Bureau Manager H, Martin,
VETAFY, is the "newest in time" as a QSL
Bureau manager. Marty was first licensed it
1972 as VE3IAKL and moved 1o BC in 1971
along with his X¥L Gloria and their twa 5o
In 1976 he took over operation of the VE?
Bureay.

Marty is 2 member of the Maple Ridge
ARC and is currently involved with a group
that is forming a local DX club. With the
help of the XYL, Marty says he is having nc
problem keeping the cards moving far the
1000 or so hams in BC.

All you VET7s, help Marty help vou by
keeping those envelopes on file at the bures

JA8. v, QSL cards may be sent to i
inrdividual bureaus.

o VEL* - L. |, Fader, VEIFQ, P, O, B
&63, Halifax, NS.
o VE?2 -~ A, (G, Daemen, VE2IJ, 29

Douglas Avenue, Montreal, Queber HIR 2]
o VE3 — The Ontario Trilliems, P. ), B
1487, Downsview, ON, Canada M3M 3A3,
0 VE4 — W, A, Studen, VE4BI, 578 Oxfc
St., Winnipeg, MB, Canada, R3M 379,
WOVES* .. A, Liovd Jones, VESII, 23
Grant Roagd, Regina, Sk $45 5E3.
B VEe® - T 2, Pavidson, VESTK, 11
Tratford Dr., N, W., Calgary 47, AB.
% VET - Howard Martin, VE7AERY, 1
45-9960 Wilson Koad, Ruskin, BU VOM 1F
YHES* - Al Bturko, VEBNS, ' ). Box°
Fort Smith, NWT X@E 0Pp,
o Vol voz - Willlam Coffen, YOIKM,
<, Boax 6, Nt Joht's, NF,
TAWL - Leroy Waite, 390
Ballston Spa, NY 12020,
*These hursans sell en\‘emﬁes Oor post;
credits. Send an s.ase, to the bureau
further information.
2 QSL hurenus for other areas can he fou
in4 the December, [975. wsue of OST,
o4,
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The World Above 50 MRz

Conducted By
William A. Tynan,* W3X0

OSCAR— What Has It Done for Us Lately?

Much has been written about the amateur
satellite program and its contribution to ham
radio. We are all aware of OSCAR's classtoom
applications in  demonstrating the funda-
mental principles of orbital mechanics,
Doppler effect and other phenomena associ-
ated with the space age. It has often been
stated that amateur radio’s accomplishment
of constructing and securing launches for
several long-ltived satellites capable of zelaving
our signals over thousands of miles will stand
us in guod stead at the [979 WARC. More-
aver, avitual experiments using OSCARs 6 and
7 have demonstrated the value of amateur
satellites in emergency communication, in-
cluding the iransmission of medical data. The
particular application of satellites fur setting
up EME, m.s. and tropo skeds by a number of
vhfers has been mentioned on several ocoa-
sions in this colummn. Most amateurs are, 1
believe, convinced that the OSCARs have
been good for our cause. But, aside from the
ubvious opportunity of working through the
“hirds,” how many of us in the world above
50 MHz rezlize the direct benefit the satellites
have brought to our particular niche of the
hobhy?

When QOSCAR 6 went info orbit in the fall
of 1972, many vhf enthusiasts complained
that it was draining conventional activity
from the bands. It was, at about the same
titne, that 2-mefer fm was really taking hold
and the combination of the two developments
certainly appeared to have a detrimental
effect on “raditional” vhi operation. In the

CONFERENCES EAST AND WEST

ay will witness two fine vhfjuhf confer-
ences, one at each end of the country. The
Fastern VHF/UHF Conference will be held on
the 7th and Sth at the University of New
Hampshire in Durham, Two days packed with
interesting and useful technical information
have been planned by Joe Reisert, W1JR.
Contact Joe at 17 Mansfield Dre., Chelmstord,
MA, for details. Registration is being handled
by Rick Comeo, ¥1LOG, 3 Pryor Rd., Natick,
MA. Despite the wealth of technical materiaf
to he presented, W1JR promises that there
will be plenty of time to relax and swap
stories with fellow vhfers. The beautiful sur-
roundings safforded by the campus atmo-
sphete are certain to make this a pleasant and
rewarding event for all serious vhters,

The site for the 22nd annual West Coast
VHV Conference is the Miramar Hotel on the
beach at Santa Barbara, CA, This aifair will be
held May 13 through 15, one week later than
the Eastern Conference. How many will make
hoth?  According to  Wayne Overbeck,
K6¥NB, conference coordinator, technical
ad operating orlented talks for advanced and
beginning vhfers will be featured; also a VHF
Cuntest Forum which be, as chairman of the
ARRL Contest Advisory Committee, will be
conducting.  Following dinner Saturday

*Send reports to Bill Tynam, W3IXO, P O.
Box 117, Burtonsville, MD 20730 or call
301-384-6736 and record your message.

ensuing four years, however, there has been a
marked turnaround, Particularly on 2 meters
teven though fm activity remains high), other
modes, expecially ssb, are gaining. it is evident
that satellites have provided the stimubus that
encouraged many to fry vhi again or for the
first time in their ham carecrs. Most of these
new canverts are using new commercial rigs
which prabably wouldn't exist, or at least
would not have been marketed on a wide
scale, if OSCAR 6 and 7 had not been there
to provide a wortdwide demand.

Recause of the wide coverage provided by
the satellites, 2-meter and 70-cm stations can
now he found in many countries that would
not otherwise support such activity. The very
existence of these stations has already led to
observation of sote very interesting propapga-
tion phenamena. YVSZZs reception on
145.9 MHz of the OSCAR uplink signal of
LUTDIZ has previously been reported in
these pages. This is undoubtedly the greatest
distance that 2.meter signals have ever been
heard without benefit of the moon. It’s also
the first known instance of transequatorial
propagation being observed this high in fre-
quency. Another case in point, mentioned in
last month’s column, involves the contacts
thade between 6WEAK and TUGA. (n «
number of occasions these two African sta-
tHons, which are about Y25 miles apart, have
been gble to work at high noon via Z-merer
cw und sometimes ssh. Attempts at other
times of day have so far proved fruitless. No
one vet knows the propagation mode but

whatever it is, it would not have been
abserved if two hams in out-of-the-way places
had not set up OSCAR stations.

From the Caribbean, we learn that another
satellite operator, KV4AD, is regularly work-
ing on 2-mefer ssb through several mountains
to KP4z GN and EOR, as well as running
schedules with FM7AB. With this OSCAR
senerated 2-meter Caribbean activity, and the
right conditions, life could become very in-
teresting for us hére in parts of the U.S.

We have only begun to scratch the surface
with satellites and the things they can do for
us. This fall shoukd see the launch of the next
in the series of medium-zltitude polar-orbit
GSCARs. A lHttle more than two years from
now AMSAT’s Phase il spacecraft is due to
be lofted into a high-altitude orbit that will
make it visible f0, und workable by, most of
the northern half of the eatth for hours at a
time each day. The wprospect of holding
extended QS0s with distant stations via this
new and exciting mode, boggles the imagina-
tion. But that’s not the whole story. Once
apain, the existence of this super satellite in
orbit high over the North Pale will induce
literally thousands of amateurs to acquire vhf
and uhf capability. Many of them will be in
remote places, but piaces which, nevertheless,
may provide some interesting terrestrial
propagation possibilities. Who van predict
what new chapters will be written in the
historv of the world above 50 MHz as a result
of the influx of new population that the
Phase ill and follow-on satetlites will bring?

Well-known father and son moonbounce team Mare, FOFT and Franck, FGSE, total 93 years of

vhf experience and enthusiasm.
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evening, WAGUAM will otficiate tor the noise
figure measurement tests. Sunday morning
will be devoted fo an antenna-gain competi-
tion comducted on the hotel’s beachfront
boardwalk. Regisiration untit April 30 is §2:
%3 thereafter and at the door. For further
information write Dr. Wayne Overbeck, Com-
munjcation Division, Pepperdine University,
Malibu, CA 90285,

YUAC NOMINATIONS

As announced an the W1AW bulletins and in
3T for March, the ARRL Board of Direc-
tors, at their Junuary 20 meeting, established
the VHF/UHF Advisory Committee (VUACL
The next move & now up to the vhffuhf
fraternity to make nominations for this com-
mittee. League President Harry Dannals,
W2HD, will select from your nominations ane
member from each of the 10 U.S. call areas
and one member from Canada. [f this new
committee_is to effectively deal with the
many issues presently confronting the world
above 50 MHz, it must have the very best
people. These people must be well informed
on the various aspects of our part of the
hobby, and they must have the desire and
ability {o serve. You are the best qualified to
know who these peaple are. Therefore, you
are urged to send your nominations now for
the VUAC to Harey at ARRL headquarters.

WANT TO BE A OST EDITOR?

Do vou have a suggestion you would like to
get off your chest? Mavbe you have a
technical point to share with the rest of the
vhffuhf gang. This is an invitation to try your
hand at writing the lead material for “The
World Above 50 MHz.” The lead material is
the section of the column which is set in large
type and precedes the rest of the text. It is
the part of the column which sets the tone for
what i to follow and provides the opportuni-
ty to get points across whereas the remainder
of the column tends to be more in the nature
of straight news reporting. So sit down, take
pen of typewriter in hand and write, in no
more than 500 wards, on whatever subject
appropriate _ to  vhffuhf matters vou feel
should be aired in these pages. We will collect
yvour contributions and select one every few
months. Of course, vour by-line will accom-
pany your work and we will do a minimum of
aditing. Let’s hear what vou have to say.

GEOGRAPHICAL COORDINATES
WANTED

The mileage figures fisted In the standing
boxes are often guite inaccurate. Many times
they are guesses at best. Even in the case of
the DX records, the precise distance is some-
times open to yuestion, Something c¢an be
done gbout this, By Iplugging the geographical
coordinates of two locations into a standard
set of equations, the exact distance between
them can be calculated. 1 now have a program
for my Texas instruments SR 52 calculator
with which | can do this very quickly and
easily, But | must have the greographical
coordinates of the stations involved, [ plan to
start a file of coordinates of the active vhfjuhf
stations throughowt the world and ask, there-
fore, that everyone send me their coardinates.
I the U.5., vour coordinates can be deter-
mined by cotsulting the topographical maps
put aut hy the government, For those not
having access to such maps, please provide
vour distance and direction from the nearest
major city. | will then estimate your co-
ovdinates using that information and a world
atlas. Please provide information to assure as
great a precision as possible.

ON THE BANDS

f and 2 Meters e to the fantastic
propagation conditions invalving both 6 und 2
meters which took place in late January and
edrly February, we are abandoning for this
month the ususl practice of treating these two
bands separately, Ii's difficuit to believe that
sporadic Es would form the major 6-meter
news far this time of year, hut it did, What’s
even more gmazing is thet this same propaga-
tion maode also Jdominates the 2-meter reports
turned in a5 of mid-February. That would be
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astounding even in June or July. Reports of
vontacts made are so numerous that we can’t
possibly list them all, but we will try to
spmmarize the situation as best we can.

The OVS report of WAGTRO provides a
good synopsis of the 6-meter conditions,
Larry says that the band was open at his
Bmith Center, K3, QTH on 12 days during
Japuary nettiftg him a total of 113 contacts.
During the first half of February, Fs sessions
occurred an the Sth, 6th, 7th, 8th, 9th and
10th. On February § at 2323 UTC he worked
AELFE, Mexico City, and a few minutes later
heard but did not work XE1GE and XE1RCP.
It sounds as if activity is picking up south of
the border.

WASOGS of Cincinnati, OH, reports many
of the same ppenings including a double-hap
session producing contacts with WASIRA and
WB6HDB during the morning of January 29.
Following this, the band remained open for
single hop entil 2000 local time that evening
Joe believes that these conditions were pre
dictable on the basis of various Fs or aurora
conditions at approximately 27-day intervals
prior to this time. KS5ZMS of San Antonio is
another &-meter operator experiencing much
better than average conditions, Ray particu-
larly points out the backscatter propagation
produced by the very intense F-laver ioniza-
tion prevalent this winter. Another manifesia-
tion of this is reported by WASIYX, alsg of
Alamo Town. Pat called on the answering
machine to inform us that between 1750 and
1835 CST on Feb. 7 he was receiving high-
band vhi TV signals from MN and SD. Even
channel 13 from Sioux Falls was in for a few
minutes. The chances are very good that the
muf exceeded 220 MHz,

Naturally the conditions observed by
WASIY X were felt on 2 meters and we now
have the activity that enables us fo take
advantage of conditions when they accur.
WABOGS filed a report that WBHWE worked
TX stations WSYDS and WSUWB. Unfor-
tunately the antenna at WASOGS, an &g-ele-
ment collinear, was fixed north for aurora so
he couldn't take advantage of the upening, Cy
promises to have it rotating soun. The high
wnization resulted in some very short skip
including 2-meter confacts from many TX
stations to the gang in Wichita. WBSIHG in
Houston s one such TX station. He also
reports landing Q80s in NE, SI), (O and AZ
and hearing two FL stations. From Sierra
Vista, AZ, WTRUC writes thai he worked
about 2 dozen 35 in TX, LA and MS as well a5
WB4MBY in TN for state number 26, Steve
points out that he has now worked WBSLIIA,
WASTUD and W5JTL on both Es and m.s.

WSGVE of Corpus Christi was another
far-off % having a ball working stations all
over the Midwest. He even heard a single
unidentified 3. In addition to working TX
stations WSGVE, WASTBE and WSUWB, alt
of the Curpus Christi area, K@DAS in Hiawa-
tha, LA, reports hooking up with WAQRIT in
Dubuqgue on E-layer backseatter.

The fm gang were having a field day too.
Mdny have written asking what made the
band apen like that. [ don’t blame them for
wondering. Who would have thought that E
skip would occur this time of vear? One fmer
who took asdvantage of the opportunity is
WASMU, Frlanger, KY. Paul made contact
with WSB1Y, Austin, TX, as well as W5ZBi
and WS5AHTU in San Antonio. His eompatriot
over in [N, WBYSRL, also came up with three
Texans WB3 FWR, WBSGEN and WB5OTC.

Judging from the reports received so far,
the honors for the most easterly siafion to get
in on the Fs conditions belongs o an fmer,
WAYFR ol Marietta, GA. WALNG of neachy
Atlanta writes that Gene worked WSCXP,
Clovis, NM, both through the lncal 28/88
vepeater and direct,

February 7 wasn’'t the oaly day that
2meter Es contacts were made. WS5UWR in
Kingsville, TX, veuar Corpus Christi teports
that on the previous evening he heard two 6s
and worked W700 in AZ on 146.52 fm.

The §977 winter Es season didn’t end in a
blinding flash of 2-meter cantacts on Feb-
ruary 7. It had a dot of life in it vet. Six
meters was open for several davs theceafter,
but the most interesting event for thut band
came on the afternoon and evening of the
16th {11tk UTC). Fram San Antonie, TX,
and Hilo, HY, comes word of a near miss on an
attempted 3580-mile S-meter contact be-
tween KLIVFDYS and KH61AA, High line

noise at the Hawaiian end prevented comp
tion of a QSO despite the fact that be
stations received each other’s call

Despite the noise KH6IAA was able
work WB6ECD and WAGQOTL un the openi
which toak place about 0200 UTC Februs
11, Ancther San Antonio station, K5Z]
reports hezring the KHé about 3-2. Althou
Ray was in QS0 with WB6EQD at the sar
time that KH6JAA wus, he was unable
make it through Al's noisy power lis
KSZMS afso notes that he did not hear t
KH6EQL Heacon which is [Incated in ¢
Honolulu area about 200 miles to the not
west of Hile. {Operator of that beacs
KH6GRU says that it is running ou 50,19
from 1800 through 0500 UTC daily using
5B11G feeding 4 five-clement heam aim
toward the mainfand. Anvone hearing ¢
bheacon wishing 2 contact is advised to ¢
808-68%-0111. Stations attempting to bre
the beacon should call abott one kHz high,

G Cm ~ The short EME career of FYTAS
French Guiang is aver but thanks to th
effort some of the gang have another not
on their guns. Those understood to ha
worked Jacky are WIIR, FIFT, PAYUSS
G3LTF, VK2AMW, K2UYH. VE7RBG a
F2TU. The contact with FOFY included :
ssb exchange in French. This is thought to |
the rfirst French language EME contact
history. The dish is gone now, but once aga
the perseverance =ud ingenuity of hams ha
overcome the administrative and technic
problems of putting a big installation «
amateur moonbounce, and once again it h
stimulated interest in EME especially amo
amateurs in places where moonhounce ar
OSCAR  are about the only dependab
sources of vif/uhf contacts., One of these
YVSZZ who should be operational oo 70-c
EME by the time this appears in print. Soc
WAC sa 70 cm wilf be routine for any static
with reasonable EME capability.

The KIUYH/VETBBG 452 EME Meu
letter gives an excellent overall view of what
trangpiring in moonbounce on the 70-¢
band 48 well ws providing the month
schedute list, As an inkling of what can and
being accomplished, the following is a list
some of the QSOs which took place duris
fanuary and early February, in addition |
those invelving FY7TAS mentioned abav
FOFT worked {SMSH, JAIVDV, SMSLE an
LXIDB, PAQSSB made the prade wif
JATATL and G3LTE while 1SMSH, in add
tion to his exchanges already noted, co
tacted JALATL and F2TU, G3LTF chalke
up the secand 70-cm WAC history by workir
JAIVIV  after having salted away Spuf
America in the form of FY7AS,

Alaska is now represented on 70-cm EM
thanks to WAGFLS/KL7. Although he is usir
only four, I6-element KLMs, he has manage
tn work WOYZS and K2UYH. This conta
brings K2UYH’s state total to 35.

Although too late to make last month
EMF. Annals, PAGSSE writes that he is up |
18 srations in 10 countries. He fajled ¢
mention how many 1.8, states ke has, but di
state that he has five continents and expec
to wark Africa just as soon as ZE35J] become
operational  again.  !ncidentally, Jan als
oaims contact with four stations in thre
countries on 23-cm EME,

On_the ATV front, W3HMS of WValle
View Dr.. RD 1, Mechanicsburg, #A 1705
states that he is active an 43925 MHz, an
looking for skeds. Those interested can wri
to John or call him at 717-697-4744, [E;#

23-Cm Standings

Figures are LS. states, call areas and best D
in miles,

K1PXE I3 5 44 KANTD T2 &
KAARP/ 7 3300 ywavHH 2 i3
\vy’%h'gm 16 & ?ég WaLDV t1
A i3 & 5 Z P
KIUYH 19 5 320 Shiov 2§
K2ING in 4 308 KEpUE 1 1
wa2Dw.) 19 & 200 wEHN 1 1
‘if?\f\‘gﬁ 6 4 3?3 WaHeT [ ]
WAZEUS § 533 wasuam 1
K2OWs 3 %2 i3z Keuga 4 4 4
K2EV S 2 2 215 WAYIQ Y % &
WIHMU 10 5 280 WAIHLYV & 38
KUV Y & 320 ‘»Ng\nv 8 3 ;;.
% 5 5 (vin] 3 I
Rl 2§ BB weRe 4 2
VEIHW i 1




Public Service

Highlights = NTS Pacific Area Staff Meeting

‘Fhe roHowing s taken from a preliminary
report filed by K7NHL.

The Pacific Area Staff met on January 15,
1977, in Los Angeles, CA. Those present were
K7NHL ({chairman and PAN manager),
KSMAT (TCC director), W7KZ (RN 7 mgr.),
WAHXB (TWN mgr.) and members-at-large
W5RE, WEBGF and WYGHT. Nenvoting ob-
servers were WBGEFTY, WB6AKR, W6INI and
Southwestern Division Director WoKW.

Staff’ reviewed National Traffic System
operation within the Pacific ares during the
previous 18 months. All region and area nets

- geem to be doing well, although some region
nets, particularly the daytime nets, need more
representation from seetion level.

Starf voted to take a vensus of traffic
handlers in the Pacific area, based an QN1/net
manager reports, not limited to NTS nets, but
hased on identitied call signs, to make more
visible the extent of public service activity
within the area.

Staff recommended that the materials sent
to new licensees by ARRL should include
discussions of traffic handling by inclusion of
reprints of the December @ST article “Check-
ing into Slow-Speed Nets™ [This is being done
in “New Ham News,” vol. 2, no. 2, sent to all
new licensees — Ed.] and either an abbre-
viated list of slow-speed nets or a tnention of
the availability of the ARRL Net Directory.

Another recommendation by PAS was

PUBLIC SERVICE DIARY

1 Bartlesville, OK December 24, Area
amateurs handled field communications
during a massive fire that destroyed 25 homes
on the west side of town. Hams did a great
iob of keeping vital information flowing into
c.d. headguarters. (WASFSN, 5CM OK)

v Weirton, WV -- December 26-27. A severe
snowstorm knocked out power and tele-
phones, The Hancock Co. RACES net mobi-
lized to supply communications for the city’s
emergency services, (K8QEW, EC Hamcock
Ca,l

0 Daviess Co,, KY -~ January 5-9. When the
area was clobbered by heavy snow, EU
RAUDZ and 17 other local hams provided
communications in various emergency Situa-
tions. {W40 Y1)

o Springfietd, MO — lanuary 9-10. Following
a severe spowstorm in the azrea, 3 24-hour
watch was established on 31/91 at the emer-
pency-operations  center, located at the
reene Co. Sheriff’s office. Mobile units were
dispatched from the center to help motorists
in trouble, and those traveling were provided
with the fatest road conditions. (W@31V, EC
Greene Un.)

v Fort Worth, TX Tanuary 10. When
tefephone service was disrupted, Tarrant Co.
RACES members manned a ¢communications
link at the fire department to handle emergen-
¢y calls, (WSS5H)Y

2 Columbia Co., NY — January 10-11, The
Columbia/Greene Co. ARES handled com-
munications for authorities when a devas-
tating blaze destroyed the iargest industry and
four stores in the tfown of Philmont.
{(W2KHQ, EC Columbia & Greene Cos,)

U Ventura, CA — January 16, While spending

*Agsistant Communications Manager, ARRL

that the Communications Lepartment, in
conjunction with the Membership Services
and Chub & Training Departments, should
prepare a package for affiliated clubs, giving
advice on the operation of traffic booths
whenever amateur radio is displayed or
demonstrated to the public.

In & discussion of emergency vrocedures,
the Chair pointed out that during 1976, four
einergencies had produced significant traffic
loads in the Pacific area! Guatemala, Guaimn,
Idaho and Colorado. The possibility of emes-
gency calling frequencies was discussed and it
was cmphasized that the principal difficulty
in summoning communications support from
aimatetrs was o alert them o the existence of
the cmergency. Staff decided to iry to de-
velop more usage of certain frequencies for
this purpose and to encourage svstermnatic
monitoring of such frequencies. After an
informative discussion by W6INI on American
Red Cross’ requirements for emergency com-
munications, it was agreed that more informa-
tion is needed on what such agencies as the
Red Crogs require angd more standardization
of such requirements on a chapter-by-chapter
basis within the Red Cross.

The voneept of NTS operations expressed
in the current revision effort of the Public
Service Manual was discussed, together with
the variants of the system design, originating
with WASBMCR and KSMAT, Staff vated to

a day at the beach, WB6RVA, a certified
scuba diver, observea almost simultaneously a
sailboat capsize and a powerboat run aground.
Kesalizing that he couldn’t handle both acei-
dengs, he contacted WAGLBS on a local
repeater, who notified the Sheriff, Later that
day, he witnessed another boat capsize, He
immediately dove into the surf and rescmed a
six-vear-old girl. (WeR1C, EC Ventura Co.)

¢+ New Bedford, MA — January 18. When gas
expoisions and fires destroyed parts of the
city’s waterfront historic district, the AREC
supplied communications for police, fire, c.d.
and the Red Cross. (W1LE, EC New Bedford)

v Pittsburgh, PA - January 20. At the
request of the Red Cross, Allegheny Co.
AREC members provided disaster-site com-
munications following an explosion at the
Univ, of Pittsburgh’s Oakland campus.
(WAIBQ, EC Allegheny Co.)

I Georgla — January 23. The GA ARES net
operated continunusly for 20 hours when an
ice storm hit the state. The Weather Service
was unable to pather info through their
regulae channels and relied on the net for
incoming weather data. (K4VHC, EC Cobb &
Douglas Cos. }

1 Indiana, Michigan, Ohio - January 28-30.
Hams provided outstanding service when
dlizzard conditions struck these ureas. Re-
potts are sfill coming in. Watch @57 for 2
complete report.

G Repeater Log. According to reports re-
ceived to date, vepeaters were used to report
B2 automobile accidents and related occur-
rences, four disturbances, two burglaries, one
fire and one medical emergency. Repeaters
involved were WRI1s AAC ACI, WR2AH,
WRIAAA, WREALM, WRSs ABA ABY AJG,
WRTAFT, WR8s ABS ACE ACQ, WR9ABY,
WROACD,

Coriducted By Rohert J. Halprin,* WATWEM

make a triz! of the plan proposed by KSMAT
for integrating daytime and evening cycles of
NTS within the Pacific area. The principal
feature of the plan calls for I'CC stations to
carry traffic to the next sequence of the
system  without regard to whether it is «
daytime or evening session.

Brief discussion of possible changes to
message farmat and QN signals used by cw
nets was held without action, except to call
the attention of the communications manager
to the minutes on the suhject in the meetings
of 1974 and 1975,

PAS terms of reference were amended to
allow net managers who resign their positions
to seck nominations for their successors from
within their participating groups, in addition
to nominations from members of the staff.

Staif recommended that the status of
assistant managers be changed so that assis-
tants could represent the manager at staff
nteetings in the latter’s absence or incapacity,
with the samne privileges of voting and reim-
bursement, and could also immediately take
w¥er a manageiship upon Jdeath or resignation
with all such privileges, until a soccessor is
appointed in the regular way. The assistant
manager would be appointed in the sume way
as net managers are now.

It was recommended that the next meet-
ing ol PAS be held in cither Spokane, WA, or
San Diego, CA, during the summer of [978.

o For 1976, 442 SEC reparts were receivad
from 53 different sections, slightly up from
§975°% 426 and 50, In 1975, 22 SHCS
reported every month however, in 76 unly
20. The following sections had 100 percent
reporting, the number in parentheses shows
how many veats of complete reporting has
oceurred: Alta (1), Ariz (2), Colo {11}, Conn
23, Del (3), EMass (1), Ind (3), Ky (1}, Mich
85, NC {3y, N¥la (1), Ghia (1}, Org (7). SDgo
6, SCV (3}, Sask (12). SFla (25), SNJ (2)
Utah {9}, WVa (1). These figures include late
repaorts,

Those sections not achieving 100 percent,
but reporting every month since July are Ark,
BENY, (Ga, NNJ, NTx, Okla, Ont, Va, WMass,
Several of these missed 100 percent by only
nie report. Congratulations to 5Fla, now with
a quarter century of continuous reporting.

Now for the bad news, Those sections not
reporting at afll numbered 21, a8 compaied to
1975% 18, They are BC, (7, EPa, lda, i1, Ia,
LA, La, Man, Mar/NFld, NH, NMex, ND,
Que, RI, 8C, 5D, Vt, WL, Wis, Wya.

SEC reports received in January total 32,
compared to 34 this time last vear. Reported
AREC membess totaled 12,765, compared to
11,733 in January £976. Sections reporting
were Alta, Ariz, Ark, Colo, Conn, EMass, Ga,
ind, fowa, Kans, Ky, Me, Mich, NL{, NC.,
NFla, NNJ, NTex, Chio, Okla, Ont, Otg,
SDgo, SBar, Sask. SFla, S8NJ, Utah, Va, Wva,
Whiass, Wha.

NATIONAL TRAFFIC SYSTEM

it's deadline city at the Public Service
Desk, so your scribe will be briefer than usual.
Evervone seeras to have sucvived the SET,
albeit with mixed emotions. There didn’t
seem -to be any dearth of traffic this year.
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ST will carry a coimpleie SE1 report later,
The annual Bill Shaw, WB2VE), Award went
to both WAIWKH and WB2ASD for their
dedication and contribution to the Second
Region Nets during §976, FEustern Areas
NTSers have started the “*Tail Twisters Net™
on 3940 kHz, 8 A.M. Sundays, to “instruct
and critique individual operating techniques
und hopefully to draw additional stations into
traffic handling.” 1t vou're up that scarly on
Sunday, please drop by. Certificates:
WALTTKU (ARN-D), WAAIDH WA4IGG
WBSUAK (RNS-IY WBINPP K7RAO
VESHO VETMW (RN7-D).

January Reports

{evening sessions)
(daytime sessinns)

1 2 ] 4 5 € 7
EAN 35 2213 833 1.410 971
ELAN o 740 11.5 571 89.3
CAN 35 1544 44.1 1,046 99.5
CAN &1 316 5.1 217 944
PN 31 1403 4%.3 1.077 98.3
PAN 62 212 3.4 203 83.0
1IRN o3 03 il.2 A2 93.3 97.1
IHN 39 447 1l1.5 ,632 §2.0 890
2RN g2 485 7.0 450 92,6 97,1
ZRN B8 518 19 535 Bl.2 35.3
JRN a4 430 6.7 409 93,2 97.1
IRN 33 158 4.7 509 98B.9 96.8
HHMN 66 728 11.0 434 954 97.1
4RN 63 392 6.2 284 69.7 100.0
RMNS 100.0
RNS 34 380 11,] 338 &7.1 9a.7
RNG B0 652 10.3 416 96.7 100.0
RN6 33 278 B4 270 %09 91.9
RN7 57 374 6.5 415 764 96.8
RMN7 61 1849 3.1 202 52,2 §5.4
BRN 50 306 6.1 317 8.8 971
RN 34 159 3.6 <403 81,3 100.0
RN 100.0
GHN 31 1800 58 327 9.5 88.7
TEN 60 L339 8.9 L334 80,1 98.5
TEN 96.7
ECN 97.1
TWN 66 678 10.2 A1l5 97.3 9B.4
TWN 18 42 2.3 19 471 7009
CTN 21, 434 140 5100 98,0
TCC 127° 762
Eastern |
Ci 53 726
Ceritral ;
gez2

Pacific
Sections .

4245 21348 5.0
Summary

565 38318 a.9
Record

5320 42106 19.1

I TCG functipns not counted as net sessions,
Section and lacal nets reporting {124)rMTN

{MB), DOPN ONL,

AENE AEND AEN

M
(LAY, MSSN PTN

£KY), LAN LRN SN LTN
SGN (ME), MDCTN (MDC), EMRL EMR|PN
EMZMN NENRN WhN WMPN (MAT, HEN

KCAN MACS MIGm MNN MN WSBNéMI),

MSN MSPN MSSN MWX BPAW (MN], M

MSN MTN (M5}, MSN MOSSEN PHD (MO,

MNJIN NJPN (NJ], SWN (NMJ, MLI NL|IPN

NLS (NY), BRTMN NCSSBN SCSSEN THEN
MASER ONN OSN DSSBN (OH),

WPA [PAY, ETTMN TN TNN TPN (TN), BEN
TEX 1T (T)S BUN UCN (UT), VFN VSBN
VEN (VAY, WWN WVPN (W, BEN B

WIN WNN WSBN (W1).

1— NET 5= BATE

2 BESS5ONS G- REP,

3 —TRAFFIC 7 % REF, TO
4 — BVG, AREA NET

Transcontinental Corps

The spectal TCC Net {Eastern frea), which
convened an SET Saturday, worked quite
well. Fourteen stations checked in and alt 16
functions wera filled within the haif hour.
First-time certiflcates were earned by
WAISKU (TCC-EY, WRHH {TCC-C) and
WREBRDJY (TCC-P).

90 05T

All it takes is 20 points for a Novice or Tech
to make the newly expanded Public Service
Honar Roll. The first Novice to qualify was
Jay, WB4AQBB, from Pensacola, Florida, Ba-
sides being active on a myriad of Novice nets,
Jav was quite active in the Novice Roundup.
You might have heard him, cruising alang at
25 wpm or so. If vou're a Novics ar Tech
who wants to bring up your code speed, trai-
fic handling is the best way to go.

1 2 3 4 5
Eastern 140 85.7 2130 o2
entral G99 93.9 1444 TR
Pacitic iz4 92,7 1648 822
Summary 353 90.7 m222 2310
TCC Roster

The TCC ruster (January): Fastern Area
IW2FR, Dir.} —Wls NJM QYY, KIEIR,

WA LS FOCM MSEC WEM, W2s FR GKZ L,
K2HI/VEZR, WA2s ICB PIL, WBZRKK, WA3S
SXLUVBM, WaLIQ, KAKNP, WBs LTA PM.,
KE8KMQ, WEBBITT, VEEIAAD, VESs GOL,
SB. Central Area (WSGHP, Dir.) — WARQS,
KAVM, WB4ASKY, W5s GHP M{ UGE 1),
KETFG, WABIQU, Was TXY DND NXG,
WASEED, WEB9s NOZ TWT, Wes AM HI
GMY, K#s AEM CVD, WAGTNM, Pacific
Area (KEMAT, Div.) — WSRE, KE5MAT
WBEKSS, Wes 8GF EQT MILF 08 V2T
BEHW, W75 DEZX GHT KZ VSE, K
MHL GFG, Was ETT HXB 1w KL,E{', LQ

Independent Nets {(January)

1 2 3 4
Clearing House 31 4n4 464
Hit & Bounce 4 1209 504
IMRA 25 428 324
Mike Farad 26 G99 367
North Amaerican S58 27 198 266
wWashington Regian PON 138 86 348
20 Meter 1558 21 251 3580
75 Meter |S58 31 602 1346
7290 Traffic 46 3h2 2352
1-—NET I—THAFFIC

2 -—SESSIGNS 34— CHECK-INS

Public Service Honor Roll
January 1977

This listing is available to amateurs whose
public service performance during the month
indicated cualifies for 40 or more total points
in the foflowing nine categories (as réeported
ta their SCM). Piease note maximum polnts
far each category: (1) Checking into cw nets,
1 point each, max. 10: (2] Checking into
phane/RTTY nets, 1 point each, max. 10; (3)
NCS ow nets, 3 points each, max. 12; (4) NCS
phone/RTTY nets, 3 points vach, max. 12
{5} Perfarming assigned liaison, 3 points each,
max. 123 26) Phone patches, | point each,
max., 205 (7} Making BPL., 3 points regardiess
of traftfic total; (8) Handling emergency traf-
flc directly with a disaster area, 1 point each
message; (9) Serving as net manager for enttre
moenth, 5 points. This listing Is available to
MNovices and Technicians who achieve a total
of 20 or more points.

WB2ASD  K4YRL, WBESKI

W2MLC  WASIGU KA5W

WEZRUZ Waszln

WALFBL  WBEUZX

WALRSL,  WATMEL

WEGHP  wWsDIL

WERNL  WEBTRK

KALGA  KGZTV

WABHQG KEMRI

5 NBISND

WAILITEH ¥

54 1 YEIDV

- VEZIIL

WEBENCD g

53 WalMJE

WA2eIL  wnipPzZo

WAGBBFL  waHXB

WHIX K WBAROT

WBOSKA VETDKY

WEBRLFY az

VESXC  wazpsa  WASYBM

2 WBZRKK  WOIGGW

WBZ2LZIN WR4FDT W@CHJ

WAMEE  WATKGE  4;
WASYERA KSMAT  WBSWTS  kogHL .
WrGCx  WelTe | ag WASCFU
WBEIGW wrguy  WBOXT  WASIVH
K35A0 WoMMP/g 4 WBIMAD
60 51 WIBVR WROTE
WASYIG wazem  WIEERW 20
55 CWRBSKGP DAGENY WAlRAad
WALVGE ngy WEBZEMLI  WA2SLE
] WEBIYKG WAZERT1 WBROFQ
WASRIKU WAIVEM K2HI/VEZ WBRETAQ
WEZICH ﬁg%}ﬁk WRDVENIG 27
5 5 wWalp A 2/
WoavTT WBSVLR Winay  AIZAL
WB2VTT "
WASGCF VEAVY  WaRJ S owe
KEPVL 39 WASNAZ/A LR kR
wRIMSK ESVER  hisony RERYY

Brass Pounders League Januatry 1977

BPL. Medallions (see December, 1973 Q8T p
&3] have been awarded to the following
amateurs since fast month's Gstings: WB4AR.
WAMEE WARGLI

The BPL, is spen to all amateurs In the
Linited States, Canada and LIS, passesslon:
who report to their SCM a message total of
500 or a sum ot originations and dellvery
points of 100 or more for any calendat
month. All messages must be handied on
amatedr frequencies within 48 hours opr re-
coipt in standard ARRL form.

1 3 3 4 f i

WICUL. 338 1271 1501 &1 3171
WEWY K 55 1126 422 704 2307
KAONK 608 589 14 1215
HIBCS 317 194 538 39 1088
WABRWM S50 510 206 10645
KacPm 337 Tl 394 ong
WBEEIG 23 412 410 2 Ba7
WIVR 207 a5 321 12 795
WaTWL. 577 372 7ag
WIVSE 81 232 25n 34 647
WEMEE 341 283 22 646
WRAAREY 08 176 242 12 638
WALFCM 2 293 318 6 619
WAIVEM 2 309 296 12 LR
HATH 10 2924 215 23 512
WA MJE 3% 204 259 11 G602
WRAHOX 14 JOr 244 £ 596
KBZSG 294 294 538
WE 3SB 267 97 2 566
WABMCR G 291 243 8 D38
WBEQOT 3 292 253 £ Hd4
WALIDH 5 28 258 B Sd 1
WELERJ 1 37T 2ia 2 535
KABKX 1 242 238 2 b33
WEJOV 13 270 211 39 533
WOMMP/@ 25 252 294 49 530
WAQV RE 75 ans 225 525
WHKILV 3 290 210 20 5E%
WARQS 1 240 272 3 16
WAZISXL) 2 253 240 Y] 5210
W84ARJ [Dec.) 667 TR0 B 1404
WA4BLY ([Dec.} 594 304 T3 L156
WBA4OBYE (Dee.} 2%3 328 11 670

BPL for 100 or more originations-pius-detiver-
fes

WITZK 337 WBSLTJS 128
WAIATQ 223 WRFIR 126
W7sQv 158 WO CHH 123
W3 LIVIH 155 KIHEH 2 107
K7V WA 148 VELAWS 104
WASZYIG 1431 WAIVGP lo1
WAITHT 138 W2yJR (Nov.]

109
YE3ICDK (Nog%z
More-than-one aperator station

WALUNE T42




Strays -’

RCA MODEL AR-88 —
A CLASSIC IN RADIO DESIGN

i 1t is unbsual that an electronic equip-
ment design weathers the technological
advances over a period of 35 years and
is sfill found suitable for use by an
exacting group of radio operators. This
situation exists today for the Model
AR-88 commuilication receiver in the
operations of RCA marine radio station
WCC on Cape Cod, MA. Here, these
receivers are in daily use for worldwide
ship-to-shore message handling. Other
RCA shore stations, such as WSC,
Tuckerton, NJ, also use them.

The initial concept of the AR-88
design was to provide a deluxe model to
be sold by the RCA Amateur Radio
Section as 2 sequel to a prior model
{AR-77) in the amateur equipment mar-
ket of 1939-1940. The AR-88 was
designed as a peneral purpose six-band
gommunications receiver, covering fre-
quencies of 535 kHz to 32 MHz, The
electrical Jesign of this receiver was
done hy Lester T. Fowler and the
mechanical design by George Blaker,
hoth of whom are now retired.

However, hefore the AR-88 reached
the production stage, the outbreak of
World War Il created an export market,
particularly to Great Britain, that was
going to greatly overshadow the dwin-
dling domestic amateur market. (Ama-
teur operation was not permitted during
WWILI, curtailing the equipmeni sources
for amateur stations, )

To meet this changing market de-
mand, organization of AR-88 produc-
tion and sales was taken over by Export
wales, under the late Charles W, Rabeits,
at the Camden, NJ, offices. Large num-
bers of the units were producad in the
RCA plants in Camden, NJ; Blooming-
ton, IN; Montreal, Canada; and in the
Grigsby-Grunow plant in Chicago, 1.
Most of these receivers were procured

After more than 35 years of service, many
RCA AR-88 generai-coverage receivers are
still in service like this one aperated by Nelson
Foster at RCA marine shore station WCC in
Chatham {Cape Cod}, MA, (Wit Bryant
photo)

by Great Britain and uged at many
places, including the Battle for Britain.
Russia also used the receivers.

During that time, when RCA’s short-
wave shore facilities were heing ex-
panded, many AR-88s were installed io
meet the increase in message traffic,
These receivers have been kept in use ug
to the presenl time as shown by the
accompanying photograph,

One of the problems in keeping u
receiver in service 24 hours daily for
seven days each week over the vears has
been the availability of replacement
parts. Fortunately. components were
found in military-supply depots set up
during WWII in Tangiers, Africa, and in
San Fuan, Puerto Rico, saving many of
these venerable AR-88s from being re-
tired from service.

After WWIL, many of these receivers
were sold in surplus markets where they
were purchased by radio amateurs and
are stifl in use. — W2BAY/WIBBK
{Reprinted by  permussion of RCA
Corp.)

The

Still another exampies of homemade gear:
accompanying photographs illustrate that the
art of huilding homemade equipment is not
languishing. Here's a "sanitary’” example of
how one canstructor packaged hli QRP station

for 40 meters. It'sina 3-3/4 X 6 X 2-inch
plastic box, uses Penlite cells for power, and
driivers 0.8 watt output on 40 meters. The
huilder, W1BG, reports signal levels of R8T
569 or better from 300 to 500 miles when
operating from vacation sites. He uses a smail
wire-wrap dipoie which contains no. 28 con-
ductor. The circuit is that of the Micro
Mountaineer by W7 Z0I[, published in Q8T

for August, 1973, Penn Clower, the builder,
says that he gleaned many of the componenis
{including the audio amplifier) from a junked
be-band transistor radio. His ¢rystals are some
surplus FT-243 types which were cut originally
for 5,900 kHz. With a modicum of elbow
grease he has ground them for use in the 40-
meter band. Innovation of this variety is re-
freshing in this day of complaints about parts
being impossible to obtaint — WI1F8

January CD Parties: High-Claimed Scores

The foilowing are high-claimed scares.
appear in the April CD Bulletin,

They read, from ieft to right, call sign, score, contacts, sections, time of operation. Final scores will

cw ARAKKP 221,440- agr-64-2Q WIPJT 138,775- 450-81-11 WE| 1 WEBEHY 20,360 3{18 59— /
aaaTh, ogioeaeibin UBNME DRSO AREHR M 1 mmoe g bei
WASYTX  202,299Q- 60b6-b6+12 G 132,32 4 2 B . v ;
amwey  MlAC1RTERAR  woio SATaTa Batea1s  wawHK  [J0\6BO- 3916610  WrAso 0 Nams, el mga
ieipd ; WABTZ 200,640- 620-64-18 K30 AE L2866 418-62. 9 WARG L 3 WIGHT RO, 824~ & 7
eZyC 326,718 940-69-20 NARL 187,520 S80-64-13 NB AN 128,205 40063 7 03VEM ] K3HXS TEOT0 [
NBHTY 319,159- 977-55-20 A5 H N 177,210 530-66-14 WIEB2ASD 127,720- 407-62-16 WanKZ 3 BEdV| 3880 2 -8
waamN:WAhl Lv,opr.) v L7681 76- 5336513 W ¥ & 127,188 410-G1-12 WEBENUAT 102, 8 WY UL 71100 £ - 8
" 291,040- H43-6H-20 Wit (L 173,120 53b-Hdal3 okl {26,790- 40R:.62-11 HKFC 4 WAGID o8, 400- 2 z
"WIAFIKIES obr.‘l . VST XA 159,000 §]iz-65.14 VEAVY 185,570« 428-2_-8—{_7 WAasITH 7 WAMME g 0% 840 2 -20)
85,260 §39-68-19 FETI 162,825 297-65-12 WS RLIE 124,200. 4)0-60- 7 WAAPSL. z WIE LYy 51,305 I3
wazlioo /f? 4aD- AO%-6R-1E  walgiy  162,750- 520-62.14 WS AH 121,220 31d-53-27 B4KT 50,4 5 H
KBPU WHSCEP opr] we1AGE  162,540- §11.63-19 weTDR 120,500 384-62-13 VAV BM L8578 Z06-55- 4
vu— 818-67-20 WHE M IN 160,650 504-5316 rIBGL 1 20,0 & WAZPCF 57,858 209-57-13
N::DRW(WAERTL" WRRF 169,270 6]11-62-10 NE2Z 119, 7 PHONE WaIKW 55,p40- 208.52-14
o 3 9‘?40 B3 366 -24 WAAHRG/ ¢ 156,300 51660419 WALWEM 113 - 8 WARGKKE 55,350- 200-54- 4
WYTML T, 865 T97-67-20 WadLHL  153,110- 497-61-13 WIYS 118 19 NEAA 53,245~ |#o-5F 2
,\*atlmwawru opr) WREYE 148,535 402-61- 9 WIAK 118, 8 WEPAL 226,381 BIY-66-16 KEGIESME 51,570 18764:12
0,975 797-65-20 wald 146,240+ 44964~ 8 WHzRKK 114 5 WH2ZRKK 12 ,sé;u And-61- 9 Walon 51.040- L7E-58-11
i o N EEEEEE pn o P oohse e S NG oo
'NG Pr.) WOETT 4 KEQ ¥ ‘1 -G

éﬂ 10- 747-66-20 KIHXS 142,695 449.63.14 NIFCS 111 2 wWHEHJW  101,760- 318-64-15 162,560~ H02-64-20

waLILU 233088 7176817  WRJOC 14),520- 464-6)1-19 WBSPVL ill 1 WATTID 98,505 308-83- 8 NlYK[KIEAsWAIQJU.ODNJ
KARBAL 350,425. 702-65-16  WABFOS 139,965. 464.61- & WHzZRJ) 105 7 6,075- 103-55-24
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Operating

News

W1AW Schedule Changes

What's so great about that? The WIAW
schedule changes every time we shift from
standard to “daylight saving™ time and vice
versa. Ah, but this time it’s different. This
time, everything is changing — the bulletin
times, the code practice times, the number of
vaode practice sessions. . . . See for yourself!
The WIAW bulletin und code practice sched-
ules appear elsewhere ou these pages. Regular
users of W1AW services will want to note
these new features:

1) Code-practice fime will be increased
about 20 percent. but the percentage spent on
slower speeds will be much higher than it is
now.

21 Cw und RETY hulleting #ill be in-
creased in number and frequency (no, not in
kHz!). The I8 wpm cw bulletins van also be
used as code practice; the RTTY bulleting are
an ideal way to get the latest news from Hq.

3} OSCAR bulletins will be tmach shorter,
and we hope to shorten some of the propaga-
tion-forecast bulletins also, without reducing
the service rendered,

4) Al RTTY bulletins will be an 170-Hz
shift. The number of RTTY-equipped ama-
teurs unable to copy 170 Hz is now infinitesi-
mal, and we save both time and spectrum
space by “going 170" altogether,

53 The midnight (Eastern Time) bulletin
at 10 wpm will be discontinued. This was an
experiment that didn’t work out. All ew
bulletins will be sent at 18 wpim.

6} Code-proficiency qualifying runs will
be increased from I8 to 24 per vear, adding
QRs at 900, 1900 and 2200 Eastern Time
(UTC depending un whether the nation is
currently saving or wasting daylight), Thisis 9
AM,, 7 P.M and 10 £.M. Eastern Time, o1 6
AM., 4 PM, and 7 P.M. Pacific Time,

SCM ELECTION NOTICE

Ta it ARRL members in the Southern Texas,
Colorado, San Francisco, British Columbia,
Sacramento Valley, Los Angeles, Georgia,
West Virginia and Washington sections: You
are herehy solicited for nominating petitions
pursuant to an efection for Section Communi-
cations Manager., A petition, to be valid, must
contain the signatures of five ‘or more full
ARRL members residing in the section con-
cerned. Photocopied signatures asre not ac-
ceptable. No petition is valid without at least
five signatures on that petition. it is advisable
to have 3 few more than five signatures on
each petition. No member may sign more
than one petition.

Petition forms (CD-129) are available on
request from ARRL headqguarters but are not
required. The following form is suggested.
Comimunications Manager, ARRL

(Place and date)
225 Main 5¢t.
Newington, CT 06¢11

*Communications Manager, ARRL

a? nncr

7y The 160-meter f{reguency is now
(effective Apr. 24) 1835 kHz, changed from
1805 where we hothered the DXers. bet's
hope we don't bother anyone on 1§35!

#) No general operating schedules will be
published or observed. We'll try to accommo-
date anvone who wants to make a schedule
for a contact, but it will have to fit in with
“free™ time. Note that we did not say there
will be ne general contact! Many amateurs
cherish the idea of muking 1 contact with the
Maxim Memorial Station, and when time is
feft after a bulletin the station operator will
announce ¢n what frequency he will listen for
calls. This will be varied, but because of the
different bulletin lengths it cannot be sched-
uled.

‘the, code-practice program is changed
from the former 0900, 1600, 1930, 2130
({Fastern Time) pattern that has been ohserved
s0 long, in an attempt to reach more listeners
gt times more convenient to them. (We have
no expectation that it will be more con-
venient to everybody!) Cw and RTTY bulle-
tins will follow morning and afternoon wode-
practice periods, and in the iwo evening
periods phone bulletins will be added., Ex-
perience has indicated fittle utilization of
phone bulletins during daylight hours. Thus,
transmission cycles from W1AW will start at
{Eastern Time) 0900, 1600, 1900 and 2200,
starting with code practice, then cw bulletins,
then RTTY bulletins, and in the two evening
cycles, phone bulleting,

The code-practice sessions are designated
“stow™ and “‘fast.” and while the slow is very

© slow, the fast isn’t all that fast, so much moze

attentdon is being devated o the “slow™
speeds (135 wpm uynd below} than to the
“fast” speeds (20 wpm and above}). ““Fast™

We, the undersigned full members of the
v+ JARRL section of the . . . . Divi-
sion, hereby nominate . . . . as candidate
for Section Communications Manager for this
Section for the next two-year term of office.
(Signature . ., Call . . . City . . . Zip. .

5CM candidates must have been 1 member
of the Leasgue for a continuous term of at
least two vears and a licensed amateur of
General class or higher (Canadian Advanced
Amateur Certificate) immediately prior to
receipt of petition at Headguarters,

Petitions must have been received at Head-
quarters on or before 5:30 P.M. Eastern Local
Time, June 10, 1977,

Wherever more than one member is nomi-
nated in a single section, ballots will be mailed
fram Headguarters on fuly |, raturns counted
August 23, and SCMs elected as a result of the
a;l‘n’?,ve procedures will take oifice QOctober 1,

” .

If only one valid petition is received for z
section, that nominee shafl be declared elect-
ed without opposition, for a two-year term
beginning Dctober 1, [977.

If no petitions are received for a section

Conducted By Gearge Hart,* WTNJM

sesstons will start at 25 wpm and present
eighi-minute sessions at 35, 30, 25, 20, 15, 13
and 10 wpm, in that order. The “slow™
sessions will start with the lower speeds, with
double sessions at the very slowest speeds,
thus: 8, 5, 7-1/2, 7-1/2, 10, 13 and 15 wpm.
There will be |2 fast sessions, 14 slow sessians
cach week. All four daily oveles will be
observed every day (excluding holidays) ex-
wept the morning cycle, which will be omitted
Saturdays and Sundays.

The new schedule s designed to be casiér
to read and understand. We hope if meets this
important objective and wouid value vom-
ments. With so many different services to
render, the W1AW schedule cannot be “sim-
ple.” The station has to be many things to
many amateurs.

But that isn’t all. Une of the biggest
camplaints is that W1AW isn't strong enough
to override QRM or to be heard with sutti-
dent strength in midwestern and far western
areas. Thus, starting as xoon w8 weather
permits, constructinn will begin vn the Ralph
P. Thetreau Memorial Antenna Arrav, “Tate,”
{WBFX) as he was known, remembered
ARRL in his will, and part of this bequest will
be used to supply W1 AW with u sophisticated
antenna array, something we know would
have pleased Tate no end. The array will
consist of a 120-foot jower supparting
stacked ZU-meter, four-element Yagl beams at
60- and 120-foot levels, and 2 three-slement,
40-meter Yagl at the 90-foot level, with the
top beaty rotatable. Vhis should improve our
wastern signal strength overall on those two
crucial bands.

Su there you have it. Spring is here once
again, and things are getting better, -
WINIMIWIWER/WI YT,

by the specified closing date, such section will
be resolicited in October 5T, and an SCM
elected through the rvesolicitation process will
serve a term of 18 months, .

Vacancies in any SUM office between
elections are filled by appointment by the
communications manager.

You are urged to take the initiative and
file a nominatingﬁetition immediately.
George Hart, WINIM
Communications Manager

QSL INDEX

KEEKG uses a quick and easy way to kee
track of received QSLs. Joe uses an ARR
Cperating Aid 6 {the “dupe” Q30 record) to
make wote of cards received (plus filing the
(¥8Ls alphabetically). Then, months or vears
later, if a call seems  #o ring a bell, ke looks at
the check shest to easily determine it 5 card
was received. -1f so0, it's quick to locate it. He
says his 20-vear QSI, collection is easily
indexed on one sheet.



W1AW Operating Schedule (April 24-Octoher 30, 1977)
PDST CDST EDST UTC MONDAY TUESDAY WEDNESDAY THURSDAY  FRIDAY SATURDAY  SUNDAY
B AM 8AM.  9AM, 1300 slow! Fast? slow’ Fast? Slow!
7 8. 9 AM., 10 AM, 1400 Gw Bulletins® -
aAM, l0oAM. 11AM 1500 - RTTY Bulletins® -
1M, 3PM. 4PM. 2000 Fast? Stow! Fast? stow! Fast? Slow! Slow!
2B.M. 4 B.M, 5 P.M, 2100 - Cw Bulleting® -
3 PM, 5 P.M. & P.M, 2200 RTTY Bulletins®— . —
4 P, 6 P.M. 7 PM. 2300 slow’ Fast? slow! Fast® Stow? Fast? Fast?
5PM, 7 P.M. 8 P.M. 0000 - Gw Bulletins®
G P.M. SPM. 9P.M. G100 - RYTY Bulletins*
6:30 P.M. 8:30P.M. 9:30P.M. 0130 - Phone Bulleting
7 P.M. 9pP.M. 10P.M. 0200 Fast? Slow! Fast? Slow Fast? Slow? Stow’
BPM, LOPM. 11PM, 0300 - Cw Bulleting® -
g9P.M,  11PM. 12PM, 0400 - RTTY Bulletins*
9:30 P.M. 11:30 P.M. 12:30 P.M. 0430 = Phone Bulletins®

'Slow code practice on ¢w bulletin frequencies, 8 minutes each session; 5, 5, 7-1/2, 7-1/2, 10, 13, 15 wpm.

3Fast code practice on cw bulletin freauencies, 8 minutes each session; 35, do 25, 2 , 15, 13, 10 wpm.

4 Gw bulletins, 18 wpm, on: 1.835 3.58 7.08 14.08 21,08 28.08 50.08 145.588 MHz,

SRTTY bulleting 60 wpm/170-Hz shift on 3,625 7.095 14.095 21,095 28.095 MHz.

Phane hulletins on 1,835 3.99 7.29 14.29 21,39 28.59 50.19 145,588 MHz,

e hour, ew on the half hour.

Tennessee Q8O Party*

8P DX Confest cw*
-4 QRP QSO Party*

Zero District Q80 Party#

Cape Town Festival Award*#
Wisconsin State QSO Party*
“West Coast Qualifying Run**
DX-YL to Stateside YL, Confest cw®
W1AW Qualifying Run®*
Florida QSO Parfy¥*

County Hunters SSB Coniest*#
“Open” CD Party cw*

&P DX Contest phone*

YPY Contest*

“Open” CD Party phone¥
wwiss Contest (H-22)*

Dutch Contest (PACC)*

WIAW Qualifying Run®#*
DX-YL to Siateside YL Contest
phone*

10-X Chapter Certificate Hunters
Q80 Party*#

Coanecticut QSO Party®

West Coast Qualifying Run
Georgia Q80 Party**

Yermont QSO Party %
Frequeney Measuring Test##
Kunsas QSO Party**
Massachusetts QSO Party¥*
Michigan QSO Party*#

World Telecommenications Day
Contest phone*#

W1AW Qualifying Run

New York State QSO Party ®#
World Telecommunications Day
Contest cw¥#

3 WiAW Qualilying Run
*Detailed tast month

**Details follow

*+4+Details next month

EVENtS

JUNE

11-12 VHF QSO Party#¥*

25-26 Field Day*#*

JULY

4 Straight-Key Night

9-10 IARU Radiosport Competition

SEPTEMBER
10-11 VHF QS0 Party

NOVEMBER

56 58 cw
19-20 88 phone

APRIL

2-30: Cape Town Festival Award, sponsored
by the Cape Town Branch of the South
African Radio L.eague, for contacts during the
full 29-day period. Non-ZB8 stations are re-
quired to work ZS1ICTF or Z51CTM plus two
nther Z51 stations. QSLs not required. Sub-
mit an extract of your log certified by two
licensed amateurs, your club, etc. Any band/
made or combinations permissible. Cliosing
date for applications is July 31, with an award
tee of U.5. $2. Applications should be ad-
dressed to Derek Siegl, ZSIDP, SARL T
Branch, P. . Box 5100, Cape Town 8000,
South Africa.

7: West Coast Qualifying Run, W6OWP prime,
W6ZR]J alternate, 10-35 wpm at 05007 (Uni-
versal Coordinated Time abbreviated UTC, Z
used as a designator), on approximately
359077090 kHz, This is 2100 PST the night
of April 6 (9 P.M. PST). Please note that dates
are always shown several months in advance
and times are always the same local “clock
time,” i.e, 2 P.M. local Pacific time. Undeztline
one minute of the highest speed copied,
certify that you made the copy without any
aid and send your eafry to ARRL for grading,
Please include your tull name, call (if any}
and complete mailing address, A large ad-
dressed stamped envelope will help to ex-

pedite your award/endorsements.

15: WIAW Qualifying Run, [0-35 wpm at
0230 UTC, transmitted simultaneously on

perating-visiting hours are Monday through Friday 7:30 A.M. to 1 A.M. and Saturday and Sunday 3:30 P.M. to 1 A.M. {all local Eastern Time).
e station address is 225 Main St., Newington, CT 06111 {about 7 miles south of Hartford). Maps with local street detail are available upon

squest. Pleasa note that 4ll footnoted frequencies are approximate. f you wish to aperate when visiting, you must have your original operator's

icense with you. {Schedules can also be arranged to work W1AW]. The station will be closed May 30, July 4 and Sept. 5. Staff: Chief operator/

Asst. Communications Mgr. C. R. Bender, WIWPR; Chris Schenck, WB2SEZ; Stan Gibilisco, WAROKY.

In & communications emergency manitor W1 AW far special bulleting as foltows (times in UTC): phone on the hour, RTTY at 156 minutes past

To improve your fist by sending in step with W1AW (but not over the air!) and to allow checking the accuracy on certain tapes, note the UTC
ates and QST text to be sent in the 2300 practice from the issue of 28T two calendar months past: May 2, {t Seems to Us; May 5,
orrespondence; May 11, League Lines; May 24, Public Service; May 27, World Above; June 1, YL News.

1.805 (changing to 1835 kHz April 24) 3.58
7.08 14.08 21.08 283,08 5008 and [45.588
MHz. Note that this is 2130 EST, 9:30 P.M,
loeal Fastern time, the night of April 14,
Underline one minute of the highest speed
you vopied, certify that the copy was made
without aid (typewriters OK) and send to
ARREL for grading. Include yous name, call (if
any) and complete muailing address. A large
addressed stamped cnvelope will help to
expedite your award fendorsements.
16-17: Flogida QSO Party, 1560.20007Z April
16 and 1400-2400Z April 17, sponsored by
Florida Skip (12th annual event)., Phone and
cw are spparaie cootests. The same station
may be worked on each band for QSO points.
Florida stations may work in-state stations
but for Q50 points vnly., Exchange RS(T)
and QTH (county for Fiorida; state, province,
or country for otheis). To score, Florida
stations count one point per QS0. The
muitiplier is the sum of states without Florida
49 mgximum), provinces (12 maximum}, and
X enuntries (12 maximum); equaling a
maximum multiplier of 73. Florida mobiles
and portables (on emergency power and
rupning 200 watts or fess) multiply total score
by two. Out-ofstate stations count two
points for each Florida portable or mobile
worked and one point for each fixed station
worked. The multiplier 5 the number of
different ¥lorida counties worked (maximum
of 67). Supgested frequencies. plus/minus:
ew, 3570 7070 14070 21070; phone, 3970
7270 14317 21370, Awards. Disquali-
fications: At the discretion of the contest
committee stations may be disqualified for
improper reporting (note, out-of-state stations
shouid not combine phone and cw scoresl),
excessive dupes, errors in muoltiplier lists,
unreadable logs, obvious cheating, etc, Any-
one disqualified in the party this year will be
ineligible to compete next year. Report using
# summary showing the scoring and other
pertinent information, plus your name and
address in block letter with a signed declara-
tion that all rules and regulations have been
observed. Include a i3-cent stamp for results
in a future issue of Florida $kip. Mailing
deadline is May 30, Send to Florida Skip
(lontest Commiitee, P. O, Box 860541, Migmi
Springs, Florida 33166, County Hunters SSB
Contest, 6th annual, sponsored by the Mobile
Amateur Radio Awards Club Inc. Periods:
0001-0800Z April 16, 1200Z Apr, 16 to
08007 April 17. 1200-1400Z April 17. Please
nete the two 4-hour rest periods. Suggested
frequencies: 3920-394¢0, T220-7240,
14275-14295, 21375-213%95, 28575-28595,
Note that this year there will be a mobiles/
portable “window’ of 10 kHz as follows:
3925-3935, T225-7235, 14280-14290, Mo-

Al 1OV O



biles and portables will be in this 10-kHz
segment and fixed statlons are asked to_avoid
calling C'Q Contest herein, Mobiles may be
worked each time they change counties or
bands. Mohiles worked from the same county
on  different bands count for point credit
only. Mobiles worked on a county line count
as one contact but two multipliers. Portables
changing counties during the contest may be
worked for both point and multiplier credit
from each new county. Fixed stations may he
worked by other fixed stations only once
daring  the contests, regardless of band
changes. Fixed stations may be worked by
mobiles/portables each time they change
counties or bands. Repeat contacts between
mobiles/portables are permitted provided
they are on a different band or county.
Exchagnge signai repori, county and state
{country for DX), Mixed mode is permitted
pravided that one statlon is on ssb. To score
count one point for a contact with a fixed
1.5, or Canadjan station, five points for a DX
station (including KH&fKL7), 10 points for a
portable or mobile. Multiplier is the total
number of U5, counties plus Uanadian sta-
tions worked (take credit for a county only
the first time it is worked while u Canudian
station counts each time it is worked). Final
score: total number of QSO points times the
multiplier. Usual log data with claimed points
artd numbering of each new multiplier. Log
sheets available from W@ QWS (use an 5.a.5.¢.).
Awards, Entries must be received by lune |1,
Send to John Ferguson, WOQWS, 3820 Stone-
wall Ct., Independence, MO 64055,

25: WIAW Special Qualifying Run {nate the
new time of 0200Z which represents [0 P.M,
EDST the evening of April 24). Other details
the same as under the April 15 listing,

3ﬂ-Ma¥ I: 10-X Chapter Certificate Hunfers
QS0 Party, sponsored by the Long Island
Amateur Radio Service, full 4B-hour period
UTC, Object is to contact as many certificate
holders and V-Ps as possible, Ezchange call,
name, QTH, 10-X number, total of three
chapter certificates or less and V-P number (if
any), Two-way SO0s only are valid, Score
cne point for each 10-X number raceived, 1
point for each certificate number of nomn-
nambered award received. Total number of
points is then multiplied by the total number
of VP numbers received for the total score,
(Max, is four points and one multiplier for
each exchange), Awards. Log legibly and send
entry to Bob Watson, WA2LMHL, 2 Suffolk
Court, Oceanside. NY 11572, Please include
vour chapter name and an s.a.s.e if a copy of
the results is desired, Logs must be received
by Tune 15,

MAY

7Y Georgia QSO Party, W00Z May 7
through 02607 May 9, 16th annual sponsorad
by the Columbus Amateur Radio Club, knc.
No time or power resirictions and contacis
may be made once on phone and once on ew
ofl vach band (OSCAR counts as one band)
with each statton. GA mobile or portable
stations count a8 z separate station in each
county. Exchange Q50 no,, RE(T), und QTH:
county for GA statlons; state, province or
country for others. (Note, GA-to-GA contacts
permitted.) Each complete contact counts
two points. GA stations multiply their total
B0 points by the number of different states
and Canadian provinces worked. DX stations
may bhe worked for {50 points but do not
count as multiphiers. Qut-of-state stations will
use the number of GA counties worked as
their multiplier (possible 159), No repeater
QS50s, except OSCAR, Certiticates, plagues.
Suggested frequencies: cw, 1805 35%0 7060
14060 21060 28064; ssb, 3900 3975 7245
14290 21360 28600; Novice, 3718 7125
21110 28110. Try 160 meters at 0300Z, Try
it on the hour and 15 on the half hour
Jduring daylight periods. Usual log, indicate
muftipliers and  include signed declaration.
Mail vour entry to the CARA, c/o Jeanne I,
Hunting, K4RHU, 701 Peabody Avenue,
Columbus, GA 31904, Postmark ecuiries by
June & and inglude u large s.a.5.0, for a copy
of the results. Novices shouid clearg desig-
nate their logs as such. Vermont QSO Party,
sponsored by the Central Vermont Amateur
Radio Ciub, from 21002 May 7 through
N100G7 May 2. ¥T stations score one point per
contact and roultiply by the number of
ARRL sections and countries worked. Al

aAa 2 nNET-

others scorg three points per VT station
worked and multiply {otal by the number of
Vermont counties worked cn each band. The
same station may be worked once on each
band and mode. Mobiles may be worked
considering each new county they enter as a
new “station.” Awards. Suggested fre-
quencies: 3558 Y055 14055 21055 28160
50260 144+144.5, 3909 21375 28600 50360
145.8, 3932 7290 14325, Try ow on the odd
bhour and phone on the even hour UTC.
Exchange QSO number, RS(E) and county
(for ¥T) and ARRL section (for others). Logs
with an s.a.s.e. must be mailed by June 15 o
Peter Kragh, WIAYK/K2UPD, 170 Summit
Ave., Ramsey, NI 07446. All band/mode
activity is urgently needed from the counties
of Beonington, Caledonia, Essex, Grand Isle
and Crieans — contact K2UPD,

{4: Frequency Measurinag Test, upen to all,
begins with a callup at 0200 and 0560 UTC
May 14, Remember, this is the evening
before, May 13, by local time. Effective with
this FMT you’ll note that the times are
chunged to conform {0 WIAWS new
schedule. The periods for measurement start
at 0207 (20 meters), 0215 (40 meters) and
0223 (80 meters): for the late run, G507,
0515 and 0523, respectively. Ezch measuring
period lasts five minutes. Submit your
averages for each five-minute period which
will be compared with the umpire’s averages
during- the same period. (The umpire is a
professional measuring laboratory.) Tell how
many readings vou ook to form your aver-
ages. Approgimate frequencies for the early
run zre (4,110, 7870 and 3542 kHz; late-bun
frequencies are (4,082, 7023 and 3552 kHz,
Your repott must be received by May 25 to
qualify for the August QST report of the
competition. WI1AW will start transmitting
ghe official results in a sperial bulletin Mayv
6,

f4-15: Kuansas QSO Party, sponsored by the
Central Kansas Amateur Radio Club, from
20002 May (4 through 2400Z May 15, Work
each station once on each band: cow and
phong are considered separate bands. KS
stations send signal report and county, Others
send report and state/provincefcountry. K5
stations multiply total contacts times the sum
of U8, states, VE provinces and other ARRL
DXCC listings worked. Evervone else multiply
total K3 contacts times the number of KS
counties worked. Awards. Look for ¢w 55
EHz up from the hottom of the band and
phone 25 kHz above the Advanced/General
dividing log. Send logs und comments to
Robert Davis, KGFPC, 1857 Sounth 4th,
Salina, KS 67401, Be sure to incivde your
name and address as well as all relevant
information. S.as.e. NOT required for sum-
tnary of the results. Massachusetts QSO Party,
sponsored hy the South Shore " Repeater
Asgsn., from 12002 May 14 through 22002
May. S, no time iimit. A station may be
worked once per band (ew and phone con-
sidered separate bands). No crossband or
repeater 503 permitted. MA stations may
work each other. Exchange RS(T) and county
{for MA), and ARRL section (or country) for

others. Count two points for each completed
exchange. CQutside stations multiply  total
Q80O points by different MA counties worked
(total of 14), MA stations multiply total QS0
points by the number of different MA
counties ples ARRL  sections and DXCC
countries worked. {Do not include EMass. or
WMass. as sections). Suggested freguencies:
cw, 1870 1540 TO60 14060 21060 28060;
phone, 1820 3960 7260 14290 21390 28590
501100 146,520, Navice, 3720 7120 21120
28120, Awards, Mailing deadline fune 30,
S.a.s.¢ for resuits and awards. Send to R, I,
Doherty, WI1GDB, RFD no. 1, 14 Pine S¢.,
Sandwich, MA 02543,

14-16: Michigan QSO Party, sponsored by the
Oak Park Amateur Radio Club, from 1500Z
May 14 through 0200Z May 16, This year
phone and ¢w are combined into one contest.
MI stations may work MI counties for multi-
pliers. A +station may be contacted once on
each band/mode. Portables/mobiles may be
counted as new contacts each time a county
change takes place, Fxchange KS(T), QSO
no,, county {tor MI), state or country for
others. Multipliers are counted only once, Ml
stations score one point per Q50 multiplied
by the sum of states, countries, and M}
counties (KL7/KH& count as states) and VE

counts as a counfry. The maximum multi
is 80. For non-MI stations, multiply
points times Michigan counties, QSO poin
follows: one point for each M1 €S0,
points for each MI special event station |
{no ITU suffixes), maximum muitiplier of
Vhf entries only, same as before except
multipliers per vhf band are wided toge
for the totat muitipliers. Suggested
duencies: ew, 1810 3540 3725 7035 7
14035 21035 21125 28035 28125; ph
i815 3908 7280 14280 21380 28580;
50,125 145,025, From 1600-1900Z, try
on the howr and 10 on the half hour, Si
ops only qualify for a variety of awatds, U
summary with full details ineluding name
address in block letters, and a signed dec
tion. MI stations include «lub name
combined c¢lub score, Party contacts do
count  toward the Michigan Achieven
Award unless one fact about Michiga
communicated, Members of the MI W
QB30 Farty Committee are not eligible
individual awards, Committee decisions i
Results will be finatized July 30 and maile
all entrants. Mailing deadline is June 20, &
to Mark Shaw, WABEDL, 1810 Woodr
Troy, Ml 48084,

i3: World “Telecommunications Day Cos
phone, the full 24-hour perind UTC, s
sored this year again by the Brazilian Min
of Communications and, in future years
the Brazilian Society LABRE (Liga de A
dores Hrasifeiros de Radio Emissae).
svent commemorates veacly World Telec
munications Day (Mav 17}, Each partici
will attempt to make the highest pos:
number of contacts with the different
zones of the woeld in order to enable
country to win the [TU Trophy. (Note
will be beld May 22). Qperation 160 thro
10 meters, Categories are single upera
roultiband, fixed station or mabile marit
operating on 76 to 90 ITU zones, inciu:
ciubs to be considered us special mult
muftiband participants, {all operators
“multis” must sign the log). Send RS(T)
TU 7one. Contacts in the same country t
160 through 10 meters count zero point:
the same country in the sume gone
40-20-15-10 count nne point, on 160 ang
two points; in another ITY zone on the s:
continent, on 10-15-10 count two poinis,
A0 three points, un 160 and 80 four point
another zone on another continent 20-1°
three points, 40 five points, 160-K0 six poi
Repeat contacts on other bands caunt
points, but rones counted once only,
cuuntry determination use the ARRL D3
List. To determine points far the cow
(and the trophy) scores of the tive top en
per country per mode are added toget
{Multis not added in for this final sce
‘trophy, medals, certificates. Log separa
for each mode, see that they're postmar
before Jume 30 and send to LABRE, U,
Contest Coordination, P. O, Box 07-
7).000 Brasilia DF, Brazil. Note: W1, 2,
& aund 9 are in 1T Zone 3, WS, ¢ Zone 7;
7 Fome 6; YEIVO L, 2, fune 9 VEI Zon
VE 4, 5 Zone 3; VFE6, 7 Zoae 2; VEB Yul
Zone 2; the rest of VES split between Zon
3, 4 and 7%, Logs to contain ususl info, t
in UTC, stations, messages, band, notatio;
new continent, zone multiplier und poi
complete with summary and signed decl
tion.,

21:22: New York State QSO Party, spons
by the Rensselaer Polytechnic Institute K;
Club, W25Z, from 16007 May 21 to 04
May 22 and 1200-2400% May 22. Stat
fnay he ¢ontacted once on phone and onge
cw on each band. NY stations may work «
other, Mobilesfportables changing ¢oun
may be reworked. Exchange consists of
port. serial starting with 001, and (
{counties for NY. state/couniry for othe
Suggested frequencies: cw, 1810 3560 7
1406y 21060 28860; phone, 3900 7
14285 21375; Novice, 3725 71258 11
28125, Score one point per QS0 times
number of multipliers: states, provinces
countries for NY stations; und counties
others {maximum of 62). Number the |
gontact for each new multiplier. A b
sheet is required for stations making o
than 100 contacts. Awards. Entries shoul
mailed no later than June 30 to Barey Kut
WBRLYB, 41 PFlain Road, Westbury.
11590, Results will be sent if a no. L0 s
is included with vour entry. [115



Station Activities

SCM X AREC SORSX OVS XSECx 085 s TCC X QU X NTS Y WAC X
CPxA-1 OPRYECXDXCCxCLUBS ¥ RM X OPS XRCC x PAM X WAS

CANADIAN DIVISION

ALHERTA: S5CM, Sydnet T. Jones, YEG6MJ — The
haghlight of the manih was the SET which was the
hest yet. VE6XE and all those wha participated are {n
Be congratulaied on a real good show. Condlitions were
ot the best on the Sun. but traffic was moved.
VEGKL Is organizing the swap and shop on 75, liaison
with Edmonton. VEGHR condicting theory classas on
the VEGSS repeater and has a farge following. VE&BC
ngw VE?BW moved to Sicampuse, B.C. VEGAHBC on 2
husiness trip to Victoria while the XYL — VEGBBC
takes part in the Nowice roundup. vt—:san have a
demanstration of autopatch sl the NARC meeting in
Jan. It is with deep regret that | rMpurt the passing of
VEBTK. Dunc has been our QSL. r. for some years
and has dane a remarkably gond Job We shall all miss
him, Traific: VEGXC 101, VESAVY 77, VEGHO 20,

? ‘.'E-oAMM 16, VEGFS 8, VEGOZ 8,
VEGASL 7, VEGYW 6, VESCE 5, VESWN 4,
‘\J’EGEMN]I&, VESCAA 3, WEGBL 2, vEeBBL 2,

1,

BRITISH COELUMBIA: SCM, H. E, Savage, VE'FB —
BCEN net 3650 kHz, new Wet Manager, VE?GY and
Route Manager, VE7CDF are working out plans to
stimulate the aet activities, and help the newcomers
, Who are not sure af their cw or aet procedure,
PYocedures rust be polished up. Coming Up saon will
be the Fire Marshall's PEP communication tests,
VE7YTM has been In the hospital. Heard an old call
active an cw, VEJWM. British Columbia Chapter
WA, e 11, 1977 at the Billmare Hotet, watch
for tnformation ta follow, Traffic: (Jan.) VEIDKY
196, VEZ7ZK 173, YEYFB 132, VEZCCJ 68, VETCOF
33, VE7BI.O ]ﬁ {Der.) VF‘;"RVW 26, VF?%\FY 17,

MANITOBA: 5CM, Lteve I—ink. VEAF G — Asst. SCM
Peter Gueniher, VE4PG, : VEAUL. PAM: VE4JF‘.
New twa- meter repeaters afe aperating in  Miami
{22/82) and in Portage la Prairie izsxsa) BARC has
Helped establish a Ham Radio section in the Brandon
Public Library with reference issues of Q57T, SRRL
Hanubcmks. and Calibonks available. WVEAPFT edits
ARC's new Sparks 1] bulletin, Mamitoba a¢tivity on
thP Agassiz Chapter 10-X net Sun, evenings is increas-
TN was active during SET. Its totals
lnclude 3074 QNL and 1765 QTC. P|an now for the
¥wace Garden Hamfest July 5-10, MTN: 30 sessions,
B3 L.:'Nl 230 2TC. MEPM: 31 sessions, 1203 QNY, 62
Trattic: Vl PG 211, VE4UL Zl57L VEALIQ 143,

6, VE4IK 5,
5, VE4 . VE4LE 2,
\fE'AMG 2, VEARA 2, VE.4G!J 2, VE4TY 2.

MARITIME & WNFLD.: 5CM, Aaron 3. Salomon,
VELOC - Asst. SCM: Malries (‘ladden. VOIFG
i PANM: VOLIN. &M APN Mgr.
VELAMR. NTN Mgr.: WOL1GW. OBS VElGL Sllent
Reays: ex-YE1AAM, VEIJ.DM VLDV VOlGo. Wei-
come pack as RM & APN Mgr.: VE1AMR. Many
thanks {o VE1AAG for FB work as APN Mgr. VE1HJ
took over as Asst. SEC for SET  and ran 8 extra
sessions of APN with heavy tfc. load. SET participa-
tion greater with six_focal exercises, APN, 75 and
Pameter activity for *77 =1 Contast pnpular an both
CW & Phone weekends. New HARC. ex. ingl.
YEL1AMC, pres.; VEIAJP, vice-pres.; VELAMY, 2nd
;zim~pres.; YEIAFN, secy.; VEIFQ, bulletin. VOl KP
rectd award as ist Ehip zap't. Montreal "7/, vOILIM
VDJ[M orqanlzmﬁ VO Emergency nhetwork. VO1IMO
WVOLE in apsence of VO1JN. VOlDR
VO]JP trymg out new rigs. APN: sessnons 31 GIN
246, QATC 238/220. NTN: sessions 25, QNI 116, QTC
A0, traffic:. VEIAAOD 362, VEL1ZH 283, VElACU

5 VElAaws 131, VE1IHJ 128, VEIAMR 107,
E1Q¢ 73, VEIBRT 45, VELBFV 34, VELARN 31,
YELQS 27, VG GW )6 YOLKE 10, VELAIF 4,
YE1AME 4, VOLKP 2

QNTARID: SCM, Larry Thivierge, WE3GT — Asst,
SCM: Noreen Nimmons VE3IGOL. South Wastern
Qnt. and sections of the Northern US didn't require
any imagination for SET 77 35 these areas were hit
hard by severe snow staorms. Several ARES groups put
aside thelr s:mulatad activities to concentrata on the
real emergency at hand. Owverall SET a succass with
rnany stations tak; 3 part for the first time. Congratu-
iations to on celebrating their ¢ifth anni
versary af sucoessful operation. GVMRE 1ook|m1 for
mrinre ow activity on 3620 kHz sun, at 11

time for thelr Pat d MNet. COK earned ?he
Bi-Contennial Cerjificate and VEJMO picked up his
WOC award, VYE3IGOL newest CRRL Life Member.
Qlue io the eifforts of CJ3BLU, DOC has qranted
lapanese Canadian amateurs ﬁermisslon ta use the
prefix CJ in lieu uf VE tor 1977 during their
cantennlal year celebrations VEZRSB's autopatch
again nperational. Burlington ARC's TV| committee
members are VE3S GKJ HYI and WN. Welcnme to
newcomars VE3s VO and 1IL and congrats to VE3s
BWT HZH and HPR on passing their Advanced. Best
wishes and speedy recovery to VE3s FOV BME and
HOV, YE3VA joined the PL, Club and plans to GSY o
VELLand. The annual exadus in seatch of warmer wx
has VEJs vX DV 02 JA NN FCN BJI and ofhers on
the move. VEIAXA/WS & recent QNI on the GBN
rrom Panama Clty, VEZCV spoke on the subject of
Repeater Auntopatch and the Bell to the 3t. Lawrence

talley Repeater Council in Kemptville. Apr. 1st
gRR membiership dues increasa to 13.50. Many clubs
0111

ihe same thing due to mcreaslng 7psztal rates,
VEITTT, with autopatch on 146.40/147.00 MHz on
the air from City Centre in London. Hamilton ARC
has established the “Qrcer of the Gavel' to hanour

past presidents. VEIAWE stepping down as mgr. ECN
with VE2WT taking over ine reins. Thanks for 2 job
well dong TU. A regent ODN session had VE3S ATR
UH and Bv QNi, Congrats to our Canadian Dir. on
belng elected to the ARRL execulive committea, the
first Canadian so hnnuured Welcome to VE3FVN
latast addition ta lhe OVS ‘gu&f‘ﬂcvglan VE3SE

3 2, E3H
EJATR 79, VE3 AWE 68, VE3AIN 5? WVE 3EWD
25, VE3IDL a5, VE3BZE 38, VE3GYD 3} VEIEEH
VéSVLjF_}!;V .?8 VEIDH ':10 VEIGCC 6. (Dec.)

QUEBEC: Larry Uobby, VE2YL — VERXEAGQ con-
tinues o work hard on prué:ec.ts related to P.R. in the
Montreal arey, Please give Ed any assistance you can
should he call on volu. With increasing activity on
some repeaters in the Montreal area some lodals are
loaking towards hl?her frequencies for relief. | have
had some requests lately for information on intruder
Watch, Thete is no Qoubi we have visitors on the
10-meter band when it opens to the south and west.
Any information vou can supply on this should be
forwarded to VE3IBAQ. The 160-meter and ARRIL DX
tests have been well represented by VE2 population.
Congditions on the first week end appearad 1o be very
good. Numerous amateurs have purchased 432 trans-
verters from_Mitrowave Modutes (UK. to operate on
Oscar 7. VEZKN and VE2L| continue to represent
Qie. on this aspect of Ham_ Radio, P3HR: K2HI/VER.
Traffic: VWEZBYJS 26h, VE2Z/KZHI 208. VE2BP 68,
VEZEC 36.

SASKATCHEWAN SCM, P A, Crosthwaite YESRP

| had an interesting visit with an enthused group of
amateurs in the Northbattleford area. The possibilities
uf classes being taught in NB looks most promising.
There i£ also a possibitity of a repeater gning in the
arez. Linking of repeaters is the topic in Sask. now and
1 dare say we shall be hearing more on the linking in
the fulure, experiments are on the agenda with 220 &
430. Our SET exercise showed how important it Is to
have cw aperators in the whale of Sask. to pass the
fratfic. Traffic: VESCU 263, VESKC 2B, VESBUK 26,
VESLN 24, VESQS 24, VESWM 24, VE3INJS 21,
\/F 5P 18, VESIZ 16, VESTT L3, VESEH 10,

VESHE 10, VESUT 10, VESY1 8, YEGAAE 6
VESBMP 6, VESLO &, VESRE b, VESYK 4, VESUK 3,
VEETS 2, "VESUX 2 2, VESVD 2, VESFU 1.

ATLANTIC DIVISION

DELAWARE: 5CM, Roger E, Cole, W3DKX ~— SEC:
K3KAJS, BM: W3E PAM: WASDUM. F‘EHR‘
KIYHR 49, KIKAJ 44 High Scores in '77 DE QRO
Party: DE K3IYHR 20608 KIHBP 6900 WAdWIY
§635. OR AC7UIC 45 d; LA WSWG  325; AZ
ABTHAN [N) 835 FL REKIMA 200; 1A ALGBQ TX.
WALSKGW 2043 CT ARIIAX 175 T ew appeintments
OPS, K3HBP, 0BS, WAIRPX Belaware Nets (local
ﬂme‘) DTN M-F 1830; OEPN S 1800; both on 390":
DE 2-Matar Net “13-73" Refeater M 1934
Please send reports of any tratfic handled to WELKX

QTe 86, Traffic: K3KAJ
K 71, WASWIY 70, WIEEB
D 24, WIYAH 13, WIHKS §,

WB3ANC 2, W3EGN 1,

x:
<
I
'B
HY
Sk
=
59

WIFEG 7, SHBP 4

WAITNE 1.

EASTERN PENNSVLVANiA: SCM, Gaarge S, Van
[») 3 SFC‘ IFBF. RMs: WAIOGM
WAISHU WAaYJh PAMSs: WIAV WA3P£0 Net
Reports: PTTN QNI 131, G'lc 117 AREC (2] QNI 6;
AREC (10) GNI 4 RMS and PAMs are getting lax in
sending in reposts, you are letting EPA down V"%
reparts W3GOA WAIBJIG WAIBSY WAINDGQ W
OES reparts WASSKU W3ID W3CL W3RJ., OO0 rePOt‘tS
L WECUL WIVR WA3SXU
. PSHR: WA3SXLU
RJ K3KW. OOP5 PFN report
QNI 541, C 330;CM6 QNI 29, @TC 11, W3CLIL &
W'iVR still gllinq u::v the traffic. WA3S§<U now Class |
QQ. high snow and low temp don't
seern to etfect ch. WASCFU has right ides, XYL is
studymng for Novice! W3WRE quiet why? Ant down!
WAIOGM studying in ole England. WAINDQ says
.»queezln'g ch in between school and sleep a tough Job.
it the hard way, First crack at NCS
during SET. W3l stilt struggling with WHF Tfc
autlets, hew ibout some chedk-ins fellasl WwaIAZe
now Tech has a 6M net on 50.4 at 051 MT Fri. and
Saf. U of P ARC is now NIKZ! N3E;u reports 30
renewal time at FCC, New officers: 5 Chester Co ARC
K3wac, pres.; WSBGA yica-pres,; WAIZXE, secy.;
W3FM, treas.; W3KT, without porttollo' NE Philz
ARC WAIVII, pres.; WB3ICNG  vice-pres.; WB3CYX,
secy.; WHIDLR, treas.; WB3EVY prwer’tv WAIVLIE
did a real good ioh of plannm tor the SET. Reading
A K3IDTD, pras.; W3WJ vice-pres.; W3lQc,

W30S, dir. The WX almost made the SET tor real in
2 lot of places! Trafflc- (Jan] W3ICUL 3171 W3VR
;?:3 WAISKU 510,

] E 52, WEIOGM 49, W3aRJ 42,
KIlAZ 40, W3ATI 37, W3AY WAINDG 22,
WAIOFD 19, WSBNR 17, WA3ITMP 17, WAIZRE 16,

wagluy 14, ¢ 13, KIGIL, 12, WASWGQP 12,
WAIYHR ll W.’.’.ID 11, WB3ALE IO WH3BSV 19,
wicL 10, WAIYMY b WAIYNO 10 W3A 9
W3HK 8, NIKE 5, WASMQP 8, WASBJQ 2, WA3VUE
2, W3EU' 1, W3GOA 1, WASVEG 1

There’s
nothing
likeit m

RADID AMATEUH “ b I(
Qo

Respected worldwide as
the oniy complete authority
for radio amateur

QSL and QTH information.

The U. S. Callbaok has nearly
300,000 W & K listings. it lists
calls, license classes, names
and addresses plus the many
valuable backup charts and
references you come to expect
from the Callbook.

Specialize in DX? Then you’re
looking for the Foreign Calibook
with almost 235,000 calls,
names and addresses of ama-
teurs outside of the USA,

U.S. Callhook $14.95
Foreign Callbook  $13.95

Order from your favorite elec-

tronics dealer or direct from the
publisher. All direct orders add
$1.25 for shipping. lilincis residents
add 59, Sales Tax.

RADID AMATEUH " b l(
OO0 K

vept. A 925 Sherwood Drive
Lake Bluff, [Il. 60044
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ALL NEW

 ARRL CCDIz KIT

Boost Your Code Speed From 5 t0 13 wpm
Quickly, Easily, Enjoyably

For the Novice or Technician Radio Amateur Going for the
General or Advanced License

' ‘ ®
HERE'S WHAT YOU GET

| Two Hours of Random Code Groups on Quality Tape Cassettes ~
Practice at 5, 7/: 10 and 13 Words per Minute

PLUS

Complete, Lively, Fully lliustrated
Guide to the Code With Proven Study Tips

$8.00

Start studying for that General Class Exam fodayl Two fop-quality é0-minute
casseftes provide practice at 5, 7%, 10 and 13 wpm. The step-by-step progression and
the use of random code characters is the ideal way fo improve your cade speed
quickly and correctly. The book provided in this package is packed with proven sug-

gestions and hints for increasing your ability fo “copy.”” Only $8 at your dealer or use
the order form below

STREET

cITy STATE/PROVINCE

ZIP/PC

Total enclosed or charge fo MC, BAC, or Chargex Account: 5
BankAmericard/CGX No. Expires

Master Charge No. Expires  Bank No.

MARYLAND — DISTRICT OF COLUMBIA:
arl &, Medrow. WIFA (Y] :
PAM: KOW.NLMWAR i
WIFCS was rewarded with N3il. Congrats to all fo
0 y uoud SET. WAIYKRK made afl his paints In t
ric es the AA prefix. Cumberland a
W3DFW had a public #vent station in a lorcal st
gengrating maaningful traffic for the SET. Geod sho
W3IE XV had MDD well organized in the SET, as ¢
KIORW and WAJZPRW for the new Maryland Em
gency Net, MEN. WAIUYF has returned to M(
permanentty. WAIHEM and W3IBFY demonstrat
Amateur Radio to an elementary schonl, and nc
WAIHEM ahs 31 in his Novice class of &th and &
araders! W3IEDOV 1 off to FL this time. Add W3Z|
Iosing his inverted Vee to a falling tree, but WASKC
|s amazed hls quad survwed the wind and ice, W3F
vpgraded to Extra. WAZYSW o Advanced. WA 3V
KN and WBICSR to General wnth WEBIDCN a
WBIFAS new dovlces <n ats te
WEB2TJR/WBIEPN" trip to VK- dld W6
great. WA3SXH has it 901/23’1 CW DXCC, WA.-!F!
wias promoted and can now bRo$s instsad of bei
bossad, WAZYSW is awaiting batter WX for & ne
antenna. WBKSR/3 t.apped Btcent WwAS and L
DXCC by passmg the Extra. .on$rats Lo repn
fram WAZISZ KCY W3 WAIRSK
AINSA. lhank vou. K2ULA VP Antietam AR
rmw WEIECL. W3IDF and WA3EQP say credit t
Antietam ARG for the MNovice clzssas thay teat
WiQw WAIHEM and W3BFV generated some go
b, WSIKA Is huilding up his tfe tolal on CW, a
WHIBUA, s doing the iame vn Fone. Meanwh
HIOAE meets his NCS fob well despite QRL at wo
WASEQP s walkinag In this weather, WBBZY /3 isa
ieader WSCCJQ has the cald WX btaahs. WAILTW 2
are od lialson men. With the Ne
lonsflfcfQNl average MI:PNIWAJPRW 21/1!3
100 W3IADQ K3 ORW  and PR

)t
DX WILDD and Bid
3.3. WR PﬂNJWBDFW 18!86/19
/52/18.4 wlth top honors
NF\JUEE}IIKSORW WSDKX and W3FA.

54, WEEZ 216,

IFZY 86, WBIBLIA 6? WASUYF 6‘1, WAISIS
WEIKA 52, WIEOV 44,  KIORW 42, WASYKK
WASZTW -5? WAIEOP 28, WASPRW 22 » W3EFQ] T
WAIHEM 15, WIZNW ¥, W3IEW 5,

SOUTHERN NEW JERSEY: SCM, flaymond F. CJa
cy, WBZGTE — WIHOB SEC wnorked hard to ma
56T 2 success. W2Ut burled 3n00 ft. ot radfats
improve ant. W22l QSQ'd Russia_on 804, W2L.2
delivers Radiograms first class, W2BZ works 100 hal
¢ month nn MARS tic. W2BMA on 20, K2KA |ik
160M 2t nite. K214 naw pros. of Southern Counti
ARA, HZBR., Club meets at Egg Harbor Trwnsh
Mumclpal Hall 2nd Fri. ot month. W2FGH likes 2
3 B24Y A now has Extra, S RA ~parators slug
in VHF‘ contest 1o see who wins the lron Cr
Award. Members held White phani Sale at .Ja
meeting with w2050 WEEKB officiating and K2k
new pras. of SIRA. W2BAY had nice write up
RCA’ THEND magazine. W?PH on SRTV. WAZL
whkd Germany with DX60. W2PTQ wks OOTE a:
SWOP Neti. Delaware Vallay #A new pres. WZHL
vp WARZYIA; secy, WB2EIZ; treas. K2AAR. CI
Elanning 1o visit fig. HZHOB has 2 new rigs, Burli
on County <lub held a ZM xmttr hunt. WB2L.
WBILCC reparts West Jersey ARC has plans for ne
FL. WAILMY /2 attends Prlnceton Liniv, W2PL) and
new OBS. W2HAZ new R399 TH99, WAZHOQ wa
i 100 a Novice Net, W2YPZ farmer SCM Is & 51
Key, K231 busr with SE T, WZORA active on 2
&M, wzr_vn act ve 1tra|ght key nite W2CST is R
wB2LCC XK asst. £C in Burlington ¢
mous.ester Crosstalk edi
SrEe
SawU 18, WAZPTQ 15, K28
K2L8J 12, W2FPY 7,

WESTERN NEW VORK' b(,M. Joseph M. Hoo
K2vAH -~ Asst, SCM: ' hormpson, W2
WBJEDI Needless to say the SE [ this year w.
g but simulated, particuiarly in the great:
Butfam area, individral statlons provudinc[ amergen
communications during the blizzard of "7¥ are tc
nitmerous to mention however, sutfice it tn say th
any membars of BARRA TS
HARA, BARA, GRAM and others I'm not aware
provided 'Hgnlflcant public service .during the stor
which caused tetephone and transportation outagas.
fine performance by WNY amateum Congratulatio
to W2ZMPM who was rean appolnted Atlantic D
Asst. Divector, N officers tor 77 a
Kzoun, ar.; NBZDPR. assr. WIQr. W2QYT, S
2QOH, asst. secy, The previous two WHN
HKIKTK am) K2KIR are now K2NY and W2
vaspectively. Nice calls ftoo, WEIVMS WAZTQ
WA2TCZ and K2DNN are teaching an nmateur rad
caurse i Elmira at George Washingto
grt)duced these new

wall as WRZINZ. ]
enesee Repeater Assn, is piann:nq an FM banquet ¢
ar. 26 5t the Marriolt inn in Hochester. T he speaki
i be the famous WEIICP. Those interested shou
contact WAZABQ tor reservations. I regret to repo
that K2RUM hecame a 'ailent Key r)n ‘eb, 12,
akylme ARG of Homer N.Y,, K2E pres,, is a nP
ARRL affillated club. WB2UYI ls the new AHA’
publicity dir. and W2VGI| was recently votad the 19
ARATS oltstanding member. Raochester VHFE G
akes score Is over 428K with many logs st
Congrats to new 00 il WBZ2ZON and ORS
- {aon't torget the Rochester Hamfest Ma
P. t L] F!nchgsfer. l;-l,

not n.
WAL

113, WAQLIVK
W2MPM 35, WB20IX
WBE2VND 7,

14
1q,
WAZECA 4,

WESTERN PENNSYLVANLIA: SCM, Dunald J.
lewski, KICHD — SEC: W3ZUH. Asst. F(‘S' K-ﬁb
WAILIW. PAM K35MB. RMs: W2KAT/3 waN

W3LOS WK o )
Net kHz Time/Davs
'NPA CW Trattic 3585.0 Fe00 P D
WPA Phone Trafilc 398
wen R ES 399 00 AR S5
I you nern Into on Amateur Radlo publicity t.un:a
W3ISM (Erie area), WAIHHC (Pgh, area) and KIRX
WBIAIG (State College ares). The Two Rivers AR
had 205 persans show up on'the first night of Novi
classes. It sure ndys to advertise! The Snuth Hills Br
nders & Monu ators officers for 1977: WAJSRI
UG,  vice-pres WHEIAML, trea
WA3I llE ..ecv K3LVO received the 2% wpm sticke



SERVING HAMS BETTER
NORTH, SOUTH. .. EAST, WEST.

ALL LEADING BRANDS ... IN-DEPTH STOCKS ... NEW/USED EQUIPMENT

0 ULATEY
THRULINE
WATT

METER

in stock
at

Ham Radio Qutlet

KLM

40 meter,

i
Tri-Ex 4 ¢element beam 0.1-10,000 watts.
W-51 Tower Two phased driven elements, Cavers 0.45- 2300 MHz.
hoth phone/CW segments with low
VSWR. Low loss linear loading
" " reduces maxirum element length to Standard Of
Our “package” deals 46'. Boom, 42', 3'D. Weight, 85 Ibs. .
can't be beat! , the industry!
The “package” KLM :
antenna, tower, rotator 40 meter,
Inquire rotatable dipole -
Every-day special Similar to driven eiements in 40M mn StOCk
CDE HAM K beam. Uses same low foss linear at
loading for shortening, lower (. Ham Radio Qutlet
rotator Length, 46’. Center insulated.
12995

Drake TR-4Cw Sidebahd/ﬁw Transceiver

with Drake RV-4C Remote VFD (AC-4, 115VAC Power Supply also available)

in stock
at

Ham Radio Outlet

for
special
price
The Transceiver for All License Classes information
* 500 Hz cw fitter now included * Excellent FYO stabliity » Shiftoc-carriar cw
» fdeal for the licansee in the * Full gating noise blanker optional +Upper and fower sideband -
up-graded Novice/Technician Class. + Transceive or sgparaile PTO + Superb recelvar overiond
* Runs the lull 250 watt cw input. » Wide range receiving age and Cross-Mod characterigtics
+ 80 theu 10 maters » Calibration constant made to mode = VOX or PIT
« 1 kHz dual concentric dial + 300 watts FEP input on ssh » Qutput impedance adjustable

©OVER THE COUNTER (Man. thru Sat. 10AM fo 5:30PM). PHONE, WRITE. SAME DAY SHIPMENT MOST ITEMS.

Ham Rap10 OUTLE

SOUTH NORTH SOUTH Pres. Bob Ferrero,
Anaheim, Calif, 92801 Burlingame, Calif. 94010 Van Nuys, Calif. 91401 KGAHV/WERJ,
2020 W. La Palma, (714) 761-3033 | 999 Howard Ave., (415) 342-5757 | 13754 Victorv Bivd., (213) 988.2212 Jim Ratferty,
5 miles south on 101 from S.F Asrport. WASUCE /KEAAR,
other well known hams,
o ATLAS « BIRD » CDE » COLLING » CUSHCRAET » CURTIS # DENTRON » DRAKE » EIMAC » HUSTLER give you courteous,

* HY-GAIN » ICOM » KENWOOD » KLM  MOSLEY « SWAN o TEMPO « TEN TEG » TRIFEX * YAESU » more, personalized service.
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WORLD
MAP

A big 30 x 40 inches;
printed in eight colors.
Continental boundaries
plainly marked, Each
country prefix shown on
the country and in a
marginal index for easy
reference.

The ARRL World Map
is your best buy in oper-
ating convenience.

e

T

$3.00

postpaid anywhere in the World
®

The American Radio Relay League
NEWINGTON, CONNECTICUT 06111

Complete text for home study or classroom
use. The twenty-six chapters include such
topics as the electric charge, energy in electric
and magnetic fields, reactance, impedance,
resonant circuits, filters, transmission lines,
vacuum iubes, semiconductors, fundamentais
J—— of amplification, feedback, and amplifier cir-
e i’ cuits. Questions and problems at the end of
s each chapter test the reader's comprehension
oo h of the chapter material. Answers are presented
' “ 1 in the back of the book,

o .
CEDRGE TRNRHES

Fifth Edition $3.00 U.S.A., $3.50 Elsewhere

The American Radio Relay League
Newington, Connecticut 06111

| would like to join the mainsiream of Amateur Radic. Here is my
$12 ($13.50 for Canada, $14.50 elsewhere, including a postal
surcharge) for one year’'s membership in the U.S.: $23 for 2
yvears, $33 for 3 vyears, $43 for 4 years and $53 for 5 years.
Additional family memberships at the same U.S. or Canadian
address, without additional QSTs, $2 per year.

FLL AV T o 1T R TUOUTP O 1 | B

Street...

D e T T T T L L T R L L T T T T S T T Y]

CitY e ecnrensrinerrareeneemnenens State/ Province.......... Zip/PC........

NOTE: These rates expire March 31!
THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

28 0N5ST-

it _is with deep re%(et to note the Silent Keys of
W3IHE and WEIECY. WASN acquired the Ricenten.
niz2l was Award., Get well wishes tor WAIZEBA
WINSX WAIEOH, Welcome to the iollowing new
Novices: WRIEFQ WRJIEYH WBIENK WBIENL
WB3F|A WR3IFIB WB3IEXS WBIDH! v
WBI3IENR WR3ZPL,
upgraded to Technician, WBADML and WS3FARB
upgraded . to  General  Class, WBIAGE WAZEVT
KIS5MB participated In some fine Amatewr
Fadio publicity on KDKA- V. Skyview Radlo Socisty
officers for 1977: R3IYILl, pres.i K3VRU
W3IGB, secv.; K3VRV, lraas.
sponsored a mll:rnt:r:mputer seminar- K3MJ1, KSITH
WEB3IAGE WA3JIBQ WBIEKE yrovided tHald
sommunlcatlons during the Pitt University eaploslon
for the American Red Cross. | want to thank all of
those WEA mambers who staved up many iong hours
providing communications during the sevare coid
weaather emergency, The WPA Phone & Tratfic Net
trad 28 Sessions in Jan. handled 15 massages with 194
check-ins. The WPA CW Traffic Net had 33 sessions in
Jan. handled 236 messages with 466 check-Ins. BPL
and PSHR credits WadvBM. Traffic: WAIVBM 619,
WEKATS WA IAHP =]

8, W3IDO a{!w YD 5.

CENTRAL DIVISION

ILLINOIS: SCM, Edmond A. Matzgar, WOPRN -
fst, SCM: Harry Studer WaRYU, SEC. WIAES
p%ﬂ: WASKFK. RA: KSZTV. Cook County E

WIHPG,

MNet — Freg. GMT Days Tic. Sess
1L.N — 36490 23300300 By 2¥7 | 62
Il Phens — 2915 2248 By 281 31
NCPN = 3918 1200/1700 M5 - 224 52
1EN = 3940 1400 10 4

Hu

KIZTV, RM tor the IL Section will be leaving 9-Land
and Jan. will be his 1ast month as our very actlve R,
kent has begn in ocur nificlal ARRL famlly for twe
vears and In that time his tratfic managament has beet
superb. He will ba missad by all tha gang In the LN
ang especlally vour SCM who knew that Kent could
be called upon for the flnast of cooperation. Thank:
Kant, for a job well done and the bast to you in yout
new endeavor. Starting Feb, 1st, the new BM will be
WBNJP who has besn a traffis handler for many vears,
and the fine reputatlon of the ILN will continus to
loagt. WOGCZ is now WIBD, WARDLT has passed his
Extra Class and Is waiting for the FCO notitication,
‘The IL Section was well representad In this year?
SET. Fram reports received the activity was at an all
hl . Now 15 the time to maks reservatluns far the
RI. Natlonal Convention which will be hald in
anonto Canade on June 3-4-5. Writa P. 0. Box 1011
Station C, Searborough, Ontarlo, MIH 2E4. The Hirst
month of the Il Slow N t heldt 16 sessions with 132
MNavices checking in lt a4 @WiNt ot 57, pew RS
appolntmunts thfs month include WIPE WASEHET and
G, BOPEA  was appolnted UPS. Newl§

elam te-:i offlcers ot the Schaumburg ARG are: K9EM
K9M Y OWBYPTO and WBYKUP. WB9TDR, Nl of
UQN passed har General, & Aew Techniclan s
WB!-)Y?X The Six Mater Cluk of Chicago will hold
thelr annual Hamtest on Sun, June 12th at Santn F4

Park in suburban Willow Springs. WITKR WB9
and WAIKZ! ara the new officers of the Waukegan
LUHF Society. The frequencs; of their repeater is now
Input, 147.63 and output, HAGHE, §x-WaY L'/
passed away In FL, Qur wmpathy to his family and
friends. BIll was a past pres. of Hamiestars (Chicagol,
WAHQQ is now an Extra t:lass licensee. Charles Harris.
WB2CHO, ARRL club and training rmar. was guest a
the Jan. meeting ot the St, Clatr Amateur Radio €Ik
in Belleville, Tnls ¢nlumn's sympathy to the tamilies
ul KOYLUS and WASYIF an the igss of thelr fathes
who recently passed away. WDUAKE is & new Novice
in the Eprlnfﬂeld area. WRIAKL (Galesburg) Is or
146.01 The University ot Chicage A RC
has been ciwan 2 <iub room and equipmaent loaned to
them and the club station WDSARE 15 on the air, With
this report | am starting my 21st year as vaur SLM. |t
has been a pleasure to serve you, My many thanks to
all tar thelr support bacause without I! thls position
cotld not he successtul, Trafﬂc \.WNJP 203, WSHOT
3 1 o O, WINRG 149,
W BQNDZ 120,

21

INDIANA: 5CM, M. P. Huntar, WASFED — 'Longrats
in WASITB for & quod shnwln? in the MNov. FMT
Soueral goad Scares dre suriacing from the G QWW. T he
Jan. stows played havoe in tha state, Fi, Wayne E0(C
provided sxcallant assistance 1o authorities during the
storms. Lafavatte AREC alic operated under emergen:
cy conditlons. The SET was a4 hugs success, but nol
saow related. The snow dreas had their own varsion of
SET. Zome proplems existed In trying 1o Gonvinee
crriain ITN stations that the snow relatad fraffic was
ot greatier priority than the routine ST traffic, That"
what SET is a]l about — find the waaknesses and cure
them betore it's too late, FWRC reports that thei
annual “Santa visit by radio” was a huge success, Lake
Co. ARG reports 63 applicants for code and thea
ciagses. Congrats qu to WBDIKO for 40 wpm G
Cangrats also to KOQTB for SBOXCC No, $20.
WEYPFZ reports he Is now nne af the 2 mtr. trm gang.
WIMR Ieﬂ in garly Feb. tor a Pacifie DXpeditian,
WHISKA has_been namad Agst. Mgr, for DQRN et
Traffic: INN 39, INTN 114, {PON O, ITN %
vH 6, Hoos, vHF lDec.l 159 Traific

1 Hoos.

(Nan B

; SQEZ 72,

B, WBYLGN 51, WBOSHH 47, WHRYIHR 44, KWW,
33 V31, WBIDRM 29, WBQ|

WEOV KL 23, KIIRY 22, WAIDHX
SLIN 21 WASTIS 21, Kagw] 19
; RYL 14, 'WeDLF 10
WaBDE o, WILMT 7 KQEQT ER 7, KEHWS
agk &, WAQB"K % wedGTe 3, WHeGHS 2

(Dec ] WQPMT 53

WISCONSIN: SCM, Roy A, Padersen, KOFHI| — SEC
KIPKQ. PAMs: WIAYEK WIIEM KIUTR, RMs
WBYIGH KIKSA WIOT KILGU. Nats, Fraq., Time



- has the words... -
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radio,inc. | EVERYTHING FROM A TO Z IN ELECTRONICS

® KENWOOD YAESU

— } ENOOD Troreos x VAESU HF 558
ICOM Transceiver 211 FM TS.820 160 thru 10M $830. P TI101E. 160 thu 10M €729,

10 225 $299.

HF Transceiver FT-301D, Sohd State

ICOM Transceiver 2M FM " KENWQOD Transceiver TS-520 160 theu 10M $935.

1C 245 $499, 80 thru 10M $629,

KENWOOD
TX T-509D $479,
RX R-596D $459

{COM Transceiver 2M FM SSB
1C 211 $749.

DRAKE

KENWOOD Fha/SSB
T5-700A $599,

YAESU Receiver | ]
FRG-7 Sroadcast to 30 Mhz $299.

KENWOOD 2M FM
TR-7400A $399,

DRAKE TX'T-4XC $599. AX R4C $599
160 thru 10M

CTC - UHF/VHE ) v
POWER TRANSISTORS > , AESU FT-221
FOR AMATEUR USE 2 meter FM - SSB  $595,

J101 UNDERWOOD

CAPACITORS Direct |- Check or MO, with order.
Ordﬂ‘_f! Weys: 7 BankAmericard or Mastercharge.
3E 3. C.0.0. (20% depostt, please)
Write for FREE brochurss and particuiars on ail models.
KENWOOD

Ny oM FM
W TR-22004
$229.

DRAKE Linear Amplifier
L-48 80 thru 10M %895,

llebste

radio, inc. r
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| MODE .

There's excitement on the 2-meter
band and Kenwood's TS-700A is the
number one way to get there. There's
more than just FM repeaters. SSB DX,
OSCAR Satellite, CW. .. and do it all
with the TS-700A.

4 MHz band coverage (144 to 148

MHz), completely solid state, AC and : ,

DC capability, automatically switches . This companion external speake
transmit frequency 600 KHz for re- | provides outstanding audio charac

peater operation {146-148 MHz). :rresrfsatécg for your ¥S-700A an

All this at a very attractive price.

AT 13
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TR-Taoa

4 NC A
| TR=7200A

Kenwood's other 2-meter FM mo-
bile transceiver . . . compact, rugged
and packed with features like a
priority channel for your favorite
frequency. 146-148 MHz cover-
age, 22 channels (6 supplied),

completely solid state, and 10 watt
output. Shown with the PS-5 AC

7 A h-Ergh"p'érféEmanc'B';errti;l'ble a2 terr FM trarisceiver -
that's Kenwood throughout. 148-148 frequeney cover--
“age, 12 channels (8 supplied), 2 watts-or 400 MW Rf-’r

power supply for home operation;/-»~

Sl The hottest 2-meter mobile rig on the market. Features
el 2 brand new and unigue squelch system with contin-
uous tone coded squelch, tone burst, or carrier squelch.
Full 4 MHz band coverage and 25 watt output. It's
phase-locked loop (PLL) frequency synthesizer provides
operation on 800 channels. The TR-7400A's list of
featuras goes on and on, but even more important is
| its superb performance and dependability. ..and all
at a surprisingly low price.

TV-302

An easy way to get
on the 2-meter band
with your TS-520,
§ T5-820, (and most
§ other transceivers.)
Simply plug it in
and you're on...
SSB and CW.

~ output, and. provisions tor’ extemaj_,l_z_,,\fDC ‘operation.

‘Kenwood has openied tha 6-meter band to the ama-

arm and a leg. Behind its. prattv face is & ruggedly, .
built, versaule performer offering full 4 MHz cover-
age (50-b4}, ail nmdes {SSB FM CW and AM} and
'10 watts out '

TRIO-KENWOOD COMMUNICATIONS INC. 116 EAST ALONDRA/GARDENA, CA 902448

5.Luscovar fhe excltement m‘ 6- meters w;th your TS
- h20, TS-820, (and most other transceivers) together
teur who wants ¢ go ﬁrst c]ass wjthout paying an'jf" - with the TV-SGE transverter. Its 10 watt output will
- oprovide | you w:th many hours of enjoyable 6 meter |
g ,'operatmn T , S .

Want more. mformauun? See ‘this fine eqmpmmt at an author. -

. Vmsd Kenwnod deaiaf or write for detmled spectﬂmtlons. -

KENWDDD =

. paceselter in amateur radio
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the word'’s ou

your ears
tell you
there’s a
difference
with
Ktilrod'

A b AL E AR TR SR

Just listen on VHF or UHF. Before long you'll discover that
the guy with the full quieting signal, the readable signal, the
one that gets through best usually says: *.. . and I'm using

a Larsen Kulrod Antenna.”

This ig the antenna designed, built and ruggedly tested in
the commercial two-way field. It’s the fastest growing make
in this toughest of proving grounds. Now available for all
Amateur frequerncies in 5 different eagy-on permanent
mounts and all popular temporary types.

Make your antenna a Larsen Kiilrod and you'll have that
signal difference too. Also good looks, rugged dependability
and lowest SWR for additional pluses.

FREE: Complete details on all Kilrod Amateur Antennas.
We'll send this catalog along with names of nearest stocking
dealers 50 you can get the full quieting “difference” sigmal.

" Kilrod is 4 registered trademark of Larsen Electronics

‘.qrsen fAntennas

11611 N.E. 50th Ave. » P.0, Box 1686 « Vancouver, WA 98663 ¢ Phone: 206/573-2722
_In Canada write to: Canadian Larsen Blectronies, Ltd.
1340 Clark Drive » Vancouver, B.C, V5L 3K9 » Phone: 604/254-4936

102 05T

QNI GTC, Mar.: BWN, 298% kHz, M-5 S44, 468
WHAYE; BEN, 3985 %Hz, 1800L Dy, &71, 367
WHEM; WSBN, 3985 kHz, 2300Z Dy, 1245, 324
KRUTR; WNN, 3725 kHz, 231572 Dy, 956, 21
WaICH; WIN-E, d662 kHz, 01002 Dy, 263, 278
WOOT; WIN-L 3662 KMz, 04D0Z Dy, [82, 115
KILGU; Wi EX PO Net, 3925 kMHz, 1801ZF M-E, 621
B2, WAINIX. W‘BBYI"VIZ WHIZNA  mew  MNovice
Neenah-Menasha araa. WWVRA Novice class alarted gu
with 50, ARRL training atds baing used tor Novige
and they intend to keap right an Up Into the Genera
class, WHKHH received ARRL, 20 wpm certificate
WBIRHY Advanced Clasy, WRIRXA Tach. BERN
certificate to WBOTNG, WRBICIQ now Extra class ane
living in  New Orleans with the call WBSQXA
WBIUQS WBIV.IA now Techs, WBIWRJ now Senera
all fram Portage, Baraboo area. WDYAFP WDIAFN
from lLadi new Novices, son and daughter o
WBILGS. KIGEC now KYEN. KYDAF now Extr:
i:tass. | regret to repnrt WOQRZZ a Gilent Kay, ha was
the founder of WARAL. WBYKPX has HITY opgra
tional. WEIPYG enjoyed 3 weeks in KHE-Land. The
1977 SET was a gyood one. | noticed a tew stations
running battery power. Those participating and the
NCS dre 1o be congratuiated on a job well dane, Now
If the weather aver warms up our thoughts wauld turr
te things that we fook forward to dolng this summer
WDHAGF new Movice from West Bend., KIEPM made
BPL. 54 students started slass In Novice class af
Sheboygan. State conventlon Lake Delton May 20, 21
Traffic: (Jan.) KYCPM 904, KOFH! 398, WODT 284
BN 25 5 S KoL

i U 13, WEIIFG 6, WBISEJ
WBESKK B, (Ded.) WBIGKH 61, WBIQFD
FIASC 19, (Nov.] WBOKEX 99,

DAKOTA DIVISION

MINNESOTA: SCM, Frank Leppa, KRZXE - S£C:
WAGOFZ. PAMS: WIOS) WARYVT WBRHOX, RMs
KECYD WBRLDW WBPOFQ. The FOC will give axam:
in $loux Falls, 50, Apr, 19. Send In form 610 to the
5t, Paul office naw, WIMMP/@ and WB@HOX mads
BPL_this month. WEBEMAQ and WBROFE mads
SHR. WARGL] recaived the Bicentennlal WAR, 1:

original States, and tha President’s inaugiural Celebra:
tion awards. The MNorth &t County ARES net was
dctiviated for a power shortage on the iron rangs, The
Ancka County Repeater Group and the Saint valisy
Amateurs (WBASVA) recelved ARRL afflliation char.
ters: WeMD KasVw WASE TR WAYERW WABGLLE ar
after SBWAS starting as of Jan. 1. Good luck. KESWVW
sent 17 official huligting in Jan, and Wa@HW sent 40,
MN Navy MARS |aoking for new members outsida the
[win City Metra arga, Contact KGLAV or WBBLIH
for inte. WBUFHH is in the hospitzl. The MN QSO
Barty andurad peor condx but, WAIYP took Sirst
place, with AK@3SID the high Scurlng MNovice. THis
year's cantest will Ba June 4 and 5. Ses operating
events section. The Heartland ARG of Staples sponsors
this event, WHEMAD received OPS, WBRJY T racelvad
the “'Qutstanding Amateur of the Year Award™ for his
efforis in orgamizing and handling mass tratfic origina:
tians at tha Mankato Faremiest last fal), Trafflc: (Jan.)
PHOX 596, WIMMP/R 330, HKgCVD o 3be

,

|62, QRN 61, 52,
KEGN| 48, WAGTQT 48, WBENZE 45, WAOPx 38,
WEBAOFQ 37, KBEL'T 36, WRAMAQ 34, WBAJYT 31,
WRHZU 39, WBRPGZ 24, WANLUR , KERMX 13,
WEEGP , KOCSE 14, W, , WEBOLSI 12
WRPET 11, WAV 7, [ H

AW \ e
WRAPEN 5, WBAVNG 4, (Dec.i KARMX 34,

NORTH DAKOTA: &%CM, Mark J. Worcester,
WAGWLP — Devtls Lake having Novica tiasses with 11
signed Hp sa far and maore expected, W@ZCM alving
Novics «lass at Dickinsen with 23 attending. w@nZzn:
waiting for Genave. Set of cavities for the rept. at
Minat, are waiting for warmer waather, wWilliston
krying to gat club arganized with some taik ot a rept,
Minot club had their anntal party on the i3th of Jfan,
with about 50 in attendancs, aguin pleking the coldest
day of the year, Jan. ? blizzard net had 36 amateurs
check in. The SET went well with the Blsmarek Club
doing FB joh. Thera were 60 hams mftlclpatln?, and

agaln’ Tnxs to atl. NDCW net should he starting in
Feb., ¢check the DATa net for time and treq.

[&qgert — kHz COT/Days  Sesd. QNI QTS
DATa — 3996.5 1700 3-5 51 617 330
WAISLIF 1800 M-F N g
Goose Rivar — 1990 0800 Su 5 41
WRCDO

¥l Wth — 3996.5 oron 55 31 D0 735
WAPRWN

¥l Wth

Jdan, 7 Blizzara 36 136
Traffic: WAGRWM 1066, WARSLIF 199, WBFNZ 184,
WRCDO 102, WBIBMG 92, WAGCRH 39, WARVIEKH
8, WODM &0, WEWWL 41, WBIBMH 8, WRaMXYE 7.

SOUTH DAKOTA: 3CM, Ed Gray, WABCPX — Lak
Area Radio Club (LARK) of the Watertown trea has
the fol!owing offlcars. WEHEMRA, pres.; WBAIMSH
vica-pres.; WBIMw), seey-traas. LARK racantly pro
vidad two meter communication 2t 13 chack pelnts
Tor a March of Dimes fund ralging snow moblia ror
Irom Watertown to Waubay, to Webster, and back tc
Watertown, There are a nurmber of new MNovices on Ir
the state. Pleass find aut who they are and laf me
know so wa can list them in @ST. Also please helg
them all vou can by offerlng vour hels; don't make
them ask bacause many never will. WBPZL K Salam, i3
a new Novice. Pralrle Dog ARC afficers are:r WBREVQ,
pres.: WABARZ, vice-pres.; WEHEMVX, sacy-treas,
KPOTZ Watertown, Is getting on RTTY. W [ ¥{e3
Ragid City 18 3 new ham. Met Raports: Total NI
3942, QITC 380, Traftic: WHZWL, 749, WARVRE 5235,
WRHOJ 119, WBIEVA 78, WIDVE 3.

DELTA DIVISION

ARKANSAS: SCM, 5. M. Pokorny, WSUAL — SEC
WASYNV, PAMS: WEPOH WASZWZ HM: WSMYZ
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. MEET THE ALL NEW
SUPER PERFORMING

6@4 IFME28

\~\ R
s

VOL -8~ S0

i RF PWR

ONLY $359.95 COMPLETE WITH MICROPHONE, MOBILE MOUNT ETC.
AVAILABLE ONLY FROM CLEGG. PHONE TOLL FREE TO ORDER
FOR A FULLY DETAILED BROCHURE.

Digitally Synthesized
5> KHz Steps
25 Watts Output + .25 uv Receiver
Full Coverage 144 - 148 MHz on Both Receive and Transmit
Bright 6 Digit Numeric Frequency Display
Super Selectivity with 12 Poles IF Filtering + 5 Pole
Front End Filter

We took our fabulous FM-DX to Japan and asked them to make their version of the “DX.”
We expected to get a much lesser transceiver. We were more than pleased with the “Japanese
Copy™ and its cost. Since Clegg sells directly to you, we are able to offer this super transceiver
with all its desirable features plus Cleggs’ warranty and service at a price that belies the quality
of the product. If you NEED THE 40 to 45 WATTS or the CAP/MARS coverage of the FM-DX|
it still is your unchallenged choice. Otherwise your choice must be the NEW FM-28!

| BANKAMERICARD.

FHARGL R(LQUNT D.tﬂg‘.

SO

c.é{? Communications Corp.

208 Centervilte Road, Lancaster, Pa. 17603
Toll free sales & service. Phone 800—-233-0250
In Pa. cali 717—-289-7221 collect.

master charge

April 1977

103



KLM Authorized Dealer Listing

ALASKA

RELIABLE ELECTRONICS
(9071 279-5100

Anchorage, Alaska

AL ABAMA

A-ALPHA ELECTRONICS
1205) 8814450

Huntswille, AL 35803
AMATRONICS

1205) 285-3033

Millbrook, AL 35054

RICKLES ELECTRONICS
(205) 547-2534

Gadson, AL 35904

ARIZONA

“ACTION FIRE EQUIPMENT CO.”
(602) 192.08683

Tueson, AZ B57NS

APACHE AUTO MACHINE
(602) 997-0989

Phoenix, AZ 850720

MIKE'S ELECTRONIC SUPPLY €D,
{607) 754-3033

Bulihead City, AZ 86530
ARKANSAS

PPQ ELECTRONICS

{501) 771-1880

Narth Little Raock, ARK 72116
CALIFORNIA

BURBANK ELECTRONICS INC,
1213} 843-1647

Burbank, CA 81506

CRA

ELECTRONICS ENTERPRISES
P.Q, Box 5232

Carsan, CA 30745

C.B. RADIO & ELECTRONICS
2509 8o, H Street

Bakerstield, CA 83304

CBCS

(714} B92-2221

Westminster Center
Westminster, CA 92683

C & C ELECTRONICS

{805} 643-7789

Ventura, CA 93003

CDS ELECTRONICS &
HOBBIES UNLTD.

1145 N. West Street Suite # 3
Anaheim, CA 82801
CHANNEL ISLAND
COMMUNICAT IONS

|BOB) 965-3302

Santa Barbara, CA 93103
CHANMEL

RADIO & ELECTRONICS
{805) 9R5-8551

Santa Barbara, CA 93107
COMMUNICATION CENTER
{707) 642-7223

Yallejo, CA 94590
COMMUNICATIONS DEVICES
1211 TFopper Lane

El Cajon, CA 92020
ELECTRONIGS ENTERPRISES
1916} 9912010

Rio Linda, CA 95673
EVERETT GRACEY ELECTRONICS
P.13. Box 784

South Lake Tahoe, CA 98705
FONTANA ELECTRONICS
(114] 822-3710

Fontana, C& 92335

GARY RADIO

(714] 297-1440

San Diego, CA 2179
HALTED SPECIALTIES
{415} 969-1448
Sunnyvale, CA 94086

104 05T~

HAM RADIQ QUTLET
1416) 3426767
Burltngarne, CA 94101

HAM RADIO QUTLET

13754 Victory Blvd,

Van Nuys, CA 91401

HENRY RADIO

931 Euchd Ave.

Angheim, CA 92801

MADISON ELECTRONICS CO.
(209} 477-0536d Drive
Stoackton, CA 95207

M-TRON

{415) 763-6262
Oakland, CA B4609
MICROCOMM
1408} 3775137 ne
San Jose, CA 85124

PENINSULA
ELECTRONIC SUPPLY INC.
(408] 294-3594

San Jose, CA 97205

RADIO COMMUNICATIONS
416) 376-6847

Morags, CA 945565
QUEMENT ELECTRONICS
{408} 998-5900

San Jose, CA 35128
TELECOM

(408) 2744479

San Jose, &4 95101

THE BASE STATION

i415) 6B5-7388

Cancord, CA 94520
WEBSTER RADIQ

(208} 224.5111

Fresan, CA 93726
WESTCOM ENGINEERING
{714) 744-0700

San Marcos, Ca 92069
WESTERN RADIO

(714] 239-0361

San Diego, CA 9210

WMB SERVICE CO.
121319211875

Morwalk, CA 90650
COLORADO

SHORTY'S RADIO & TV
1303} 288.5741

Tharntan, CO 80229

CONNECTICUT

[HSCOUNT ELECTRONIC SUPPLY
(2013) 549-2656

Marttord, CT 06103

MARCUS COMMUNICATIONS
{203} 646-1839

Manchester, CT 06040
DELAWARE

ELECTRONIC EQUIPMENT CO,
{302} 453-1975

Newark, DE 19713

FLORIDA

AMATEUR WHOLESALE
ELECTRONICS, INC.

(305) 233-3631

Miami, Fl- 33186

AMATEUR WHOLESALE
ELECTRONICS, INC.

621 Commonwealth Ave,
Orlando, FL 32803

HOLMES RADIO & TV

(3051 421-1880

Pompano Beach, FLL $3064
LASATER ELECTRONICS
{313] 839.5907

Tampa, FL. 33611

OK SUPPLY

1594 8, Dixie Hwy

Wiami, FL 33143

WEST INDIES SALES CO.
T80 MW, G6th Street
Miarmi, FL 33166

GEORGIA

JOHN FEARQN
{404) 231-1479
Atlanta. GA 0319

RADIO WHOLSALE
14041 561-7000
Caolumbus, GA 31906
10WA,

ANTENNA MART
(515) 436-771138
Rippey, |A 50235

BOB SMITH ELECTRONICS
{518) 576-3086
Fort Dodge, 1A 5050

WORLD RADIO LABS, INC.
(712] 328-1851

CGauncil Blutts, 1A 51503
IDAMO

BOB'S TWO-WAY

1208} 743-3342

Lawsston, 10 83501

ROSS DISTRIBUTING CQ.
{208) 852-0830

Preston, 183263

ILLINGIS

GLOBAL RESEARCH & SUPPLIES
1020 §. Corneli

(3121 2719-4658

HILL RADIO

{309} 452-6140

Hleomington. L 61707
KLALS RADIO, INC,

1309) 691-4840

Pacna, 1L 61614
SPECTRONICS, INC.

{312] 8486778

Oak Park, 1L 60304

INDIANA

C& | COMMUNICATIONS
1317 47817489

Intersection | & 170
Carnbridge, 1N 47327
VANADA ELECTRONICS
{812} 853-8198

Newhurgh, IN 47630
KENTUCKY

BUSINESS RADIO INC.

1602 491-1386

Lousville, KY 40299
COHOON AMATEUR SUPPLY
1502) 886-4535

Trenton, KY 42785

DIXIE APPEIANGE & COLOR TV CO
1502} 583-0604

Louisvilie. KY 40202
LONSIANA,

SOUND ELECTRONICS. INC.
103 Arnauid Blvd.

Latayette, LA 70506
SOUTHERN ELECTRONICS, INC.

(318) 2228795
Shrevepart, LA 71104
MAINE

CRAIG RADIO CG.
Route 1-Bypass Sa.
Kittarly, M 03904

MARYLAND

TYCOL COMMUNICATIONS
1301} B31-7086

Mt Ay, MD 21773
MASSACHUSETTS

TUFT'S RADIO

200 Mistic Ave.

Madford, MA 02155

MICHIGAN

ELECTRONIC DISTRIBUTORS., INC.
(616) 126-3196

Muskegon, MI 48441
FERRIS RADIO

{313} 2986645

Hazei Park, M| 48030
NORTH STATES AVIATION
4521 Patterson Avenue SE
Grand Rapids, M| 49508
MinNESOTA

JIM'S HAM RADIO SALES
{612) 339-8853 (Work)

5t. Paul, MN 55113
MISSISSIFPI
MOOREVILLE

GB RADIO CENTER

PO Rox 22, RR 1
tMooreville, MS 18857
MISSOURS

REX WIDMER

Box 685

Kansds City, MO 6414
MONTANA .
CONLEY RADIO SUPPLY
(408) 2599554

Billings, MT 59101

MEW JERSEY

ALLEN COMMUNICATIONS, NLE.
{201) 7937627

Normandy Beach, NJ 08739

L % C ELECTRONIC CENTER, INC.
{201) 432.5524

Jersey City, NJ 07105

CURT'S BP SERVICE

1609) 299-9881

Penns Grove, NJ DBDGH

IKJI ELECTRONICS

(201) 284-2323

Cadar Grova, NJ 07009

RADIOS UNLIMITED

{201} 881-6605

Piscataway, NJ OBBE4S

RUTGERS ELECTRONICS

(201) 985.2100

Harvey Cedars, NJ 08008

SANFORD
COMMUNICATIONS, INC.

111 5t Cieorge Awenue Ht. 35
Gotonia, NJ 07067

NEW YORK

ALREX COMMUNICATIONS CORP,
(515) 5258942

Fresport, NY 11413

AUDIO COMM ELECTRONICS
{212) 327.4952

Far Rockaway, NY 11691
BARRY ELECTRONICS

{212) 925-7000

New Yark, NY 10012
HARRISON RADIO

(516) 293.7990

Farmingdale, L.1., NY 11735
JH. ELECTRONICS

(5181 9U7.9770

Jericho, NY 11763

RADIO WOHLD

i318) 337-2622

fame, NY 13440

VHF COMMUNICATIONS
1716) 664-6345

Jamestown, NY 14701

NORTH CAROLINA

AL BRADSHAW ELECTRONICS

(704} 8671635
King Mountam, NC 28088



LM

144MHz S50MHz

Circularly polarized. 5 8,11 Super de luxe, years ahead features. 143-

12,16 eloment 149 MHz. YFO plus 3 knob PLL synthesizer 5
elament madets.

wiLED readout. XtI calibrator. NBFM,
WBFM, 558 (USE & LSB), AM, CW. Oscar
transceive w/2-10 meters {28MHz receiver
built in), 10W out. 13.8VDC,

models.

Multi-11, VHF, FM Tranceiver
22 xtl chans. 146-148 MHz plus
4 chans. for continuous scan of
any 4 frequencies. Sensitive
recaiver wi2 RF stages, 10W
out. 13.8VDC,

Multi U-1t, UHF, FM Tranceiver
22 xfi chans, 420-450 MHz.
pius 4 chans. for continuous
scan of any 4 frequencies.

HF MONCBANDERS

w2700 All Mode VHF Tranceiver

communications gear and
antennas you can count on

“7OCM", UHF/CW Trancelver
358 w/USB/LSB, 432-435
Mz, VX0 synthesizer covers
range in 20kHz steps. Also
“Alta watchar” that scans any
20 kMz segment. Highest qual-
ity. 10 watts output. 13.8VDGC.

SOLID-STATE RF AMPS.

432MHz - Sensitive receiver. 10W power
16 element 40, 20, 15, 10 matars et out. 13.8VDC,
meodel. - ’
4 ,}fgﬁ'ﬁ 14, Boost output up to 20 times or more ard
16 element models. up to 160 watts. No tuning! Two types:
Class C for FM/CW, Linears for SSB/
KR-400 73 AM/FMICW. Available modets for 5O,
5‘ 144, 220 and 420 MHz.
. « ';;i

¢

Azimuth rotator

DIVERSIFIED
ELECTRONICS, LTD.

{704} 3284770

Hickory, NC 28601
EVERHART ELECTRONICS
1704} 249-8734

lexington, NG 27292

GODWIN'S TV SERVICE
[919) B94-6956

Dunn, NC 28334
PAIR_ELECTRONICS, INC.
1919} 756-279M

Greenville, NC 27834
SPEED SUPPLY COMPANY
P.O. Box 194

Loves Chappel Road
Stantield, NC 28163
TELCOM CO.

1919} 784-8833
kernerswille, NC, 27284
OHIO

AMATEUR WHOLESALE
ELECTRONICS, INC.
178929 Euclid Ava,
Cleveland. OH 44112
CHALLENGER ELECTRONICS
1513} 424.2475
Middletown, OH 45042

MORRIS COMMUNICATIONS
419) 220.8281

Lima, OH 45804

QUEEN CITY ELECTRONICS
7404 Hamilton Ave.
Lincinnati, OH 45231
AQKLAHOMA

CAL'S RADIO

{405} 667-5508

Twptan, OK 73570

FOREIGN DEALERS
RAMAY

P43, Box BO

Btrehup, Victaria

Ausrratia

GLENWODRD

TRADING COMPANY LTD.
278 East 151 Street

Merth Vancouver, 8.5, V7L TBE  Shaunavon-Sask Canada

Elevation rotator

GREEN COUNTRY
COMMUNICATIONS

SOUTH CAROLINA
GREENE'S ELECTRONICS

1918} 883.2370 Hwy, 15 So.
Muskogee, OK 74401 St. GGeorge, SC 29477
WATT'S ELECTRONIC SALES K PRODUCTS

405) 995-4761 {803) 462-7549

Viei, DK 73859 Dlorchester, SC 28437

{LARRY'S 22WAY¥}

(405} 6854065

Oklahema City, QK 73159
QOREGON

JUNIPER PHOTO

(503] 548-2064

Redmond, OR 97756

SILKE COMMUNICATIONS

(503) 6371611
Eugene, OR 97402

MW, McMAHAN

(803) 2884671

Greenville, $C 29607
TENNESSEE
GERMANTOWN

AMATEUR SUPPLY

(901} 4524276

Memphis, TN 38122

SERE ROSE-ELECTRONICS

(901} 6839125
TI;E V;;;;Uigop Memphus, TN 38108
(503l . TEXAS

Heaver Creek, OR 97004

PENNSYLVANIA

ELECTRONIC EXCHANGE
136 N. Main Street
Souderton, PA 18964

HAMTRONICS
4033 Brawnvilie Road
Trevose, P& 19047

VIC MICHAELS
COMMUNICATIONS ELECTRONICS

19 West Water Street
Muncy, PA 17756

SOUTH DAKOTA

BURGHARDT

AMATEUR CENTER, INC.
(605) 886-7314
Watertown, S£ 57201

BOLEN CONTROL SYSTEMS
1817) 498-2422

Fort Worth, TX 76117
HARDIN ELECTRONICS
817) 461-9761

Ft. Wortk, TX 76112

KENNEDY ASSOCIATES
2518 Rigsby Avenue

San Antonio, TX 782722
MADISON ELECTRONICS
17131 658-0288

Hauston, TX 77002

3000 ELECTRONICS

{218} 692-5674
Datlas, TX 75214

STEPHENS ELECTRONICS
5412 Evechart Ad,
Corpus Chrnist, TX 78411

PRAIRIE COMMUNICATIONS
1487 Dublin Avenue

Winmpeg. Manitoba Canada
JAVIER CIFUENTES

Estado 87 at 90§

Santiaga, Chile

DOLLARD ELECTHOMNICS

TR Victory Dr.

Vancouver, 8.0, V58 3Y9 Carada
HAM ENTERPRISES

4B Lacerne Drive

Kitchner, Ontanie Canada NZE 1B3

RACAL ELECTRONICS
South Afriea Limited

P O, Box 1463 Pretoria
Fepublic of Sauth Atrica

) CARIMEX, C.A.
JOHN GEREKE ING. HANS SCHULZ Apartado 40, 199
P.0. Box 658 P.O. Hox 4155 Nuewe Granada

San Jose, Costa Rica Caracas 104, Venezuela

KLMelectronics,

inc.
17025 Laurel Road, Morgan Hill, CA 95037 (408) 779-7363

TEXAS TECHNICAL PRODUCTS
(512) 695-8430

San Antonmo, TX 78255

UTAH

THE COMPUTER ROOM

14565 §, 1100 East

Salt Lake City, LiT 84108

VIRGINIA

ELECTRONICS COMMUNICATIONS

1B0O4) 737-5100
Highland Springs, VA 23075

HUGHES ELECTRONICS
1703) 652.8519
Shenandoah, VA 22849

WASHINGTON

A-B—C COMMUNICATIONS
{206) 364-8301

Seattle, WA 98155
CONSUMER
COMMUNICATIONS, INC,
{206) 784.7338

Seattle, WA 83107

DAVE ROBINSON

(206) 5724237

Tacoma, WA 98405

GDS ELECTRONICS

(809} 3280133

Spokane, WA 99208
PROGRESS ELECTRONICS, [NC.
{206) 836-5100

Longview, WA 986832
WISCONSIN

AMATEUR ELECTRONICS
SUPPLY, INC.

4828 West Fond Du Lac Avenue
Milwaukee, WI 53216
GENERAL

FRECISION ELECTRONICS
(414) 2618148

Watartown, W| 53054

ETS PEERRE MICHEL

20 big, Avenue des Clairions
29000 Avxerre

France

GENERAL ELECTRONICS
£.0. Box 1556

Atharns, Greece

EANCISCO DAVD

2,0, Bax 400

Satelete Ciry, Mpvico
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Mets, kHz, Time/Day, QNI QTC, Mgr.: ARN, 3995,
un&n.’D v, 604, 52, WSUAL; OFZK, 3760, 010070y,

29 SMYZ; APM, 3937, 1200 M/S. 901' K2,

5ﬁQH. M-BIR), 3923 r27, 7, WASZWZ. New ECs
WB60GD Pulaski Co., wESYOY 'Saline o, WBSMQH
Boone Co. ORS Cert. o WBSBDU. WALJCX
WBSLLY now Advanced. WSTDP now Extra. UR
BCM rvec'd 10 SET msgs. KOMEA new ARN Mgr.
WSKL has new solldstate repeater on order. Radio
Club secretaries. Please send |Ist of new officers to UR
SEM. Any club activity watlld be appraciated, Trafflc:
WALHNN 211, WSBED 73, WSPOH 44, W5UAL 35,
wBBGW 1 HEM: EA 10, KEGKN B, WHKL &,
WHEHY 5, WBSGQH

LOUISIANA: SCM: Robert 7. Eﬂ.hmldt WS5GHP —
Msst, SCM: Jahn buuwstre WABNYY, SEC: WHSC| Q.
HM: WASZZA. PAM: WBSKFY, VHF PAN: WSVEX.
WABNYY has been electea to the Board of Directors
of the Jefterson ARC. Congrats to WSFMO for again
making the Honor Roll of the FMT. Baton Routs
HARC upgradimg class successfully cormpleted in Feb,
The iLatayetie ARLC Hamfest In Mar. was a great
succass. Thelr new Navice class started in Feb. and will
run for 10 weeks, WBSZED is trying to start a ciub in
Bogalusa, and would appreciate help. 1t !nterested
contact nim thro the Hammond Repeater. SELA

hes started a mew 2-meter net on their repeater, O!Jr
tour trafflc nets did an exceilent job during SET.
Many thanks to all members wha helped, especlally to
those whao acted as net contrel and haison siations,
WSHCEZ, Maplewood, out of hospital after a mild heart
?_g(ack. KSBLY now has 164 confirmed out of 168

MNet — Freq. Time/Days @Ml GTC Manager
LAN — 3815 7 & I0PM Dy 541 224 WAS

LTN - 3910  6:1% PM Dy 3l2 78 WB.‘:KFY
LAN=—3703  &:30 PM M F 120 52 WASANV
LAN — 38875 700 PM 16 8  WBSFHU
'I"raffic; WHGHP 386, W.L\.SIQLI 366, KSTFG 208,.

WEBSPTH 200, WSMIL 111, WASZZIA 00, WALVIIE BY,

WEBSNEZ 43, WASTQA 41, WBSLER' 33, WBSEKL
36, WBSCDX 30, RSBLV 19, W5YN 12 WB5VGY

MISSISSIPRI: SCh, E. Ed. Robinson, W5YTN — Net
certificates for MS- LA Weather Net Issued to whs
AXQ CAR JTL RUB SHi): KEs AUR 52 IMT wWsC
ZRO; WASs EBH EEX FIl OKF; WB5s JEX NEK OJQ
CJT QUC OWY PP& SQL SXK THEG TIW VGN WTM
YGQ and KSVXVY WM reports goocd participation.
K5RRG now Extra Class. WASTMC reports excellent
check-ns tor the Northeast MS FM Net. WBSDCY
daing canstruction and rey;air fur moaore DX and VHF,
WESTXA now NbBXA very succassful in
most of the state, SEC W br—x.q still needs more
<ounty and district ECs. I:)on t target Jacksaon Hamtest
May 14 and 15. See you there. MTN QNI 250, QTS
1zl, MSN QN| 25 QTC 5 MSEN GN| 1168.QTC 9z,
CBOHN QNI 2216, QTC 119. NE MS FM N NI
H14, GITL 58, MS-LA Weather Met QNJ 199. .“rc
lratfic: KSRRG 180, WBSFHA 161, WRBLXXC 160,
WBSMTQ 119, KSOAF 117, WSYTN 106, WBSSNE
g8, WaRLIB 8 e WSLESG 79, WESEDT 77, KEVXV §Y,
NSXa 61, WALBYTW 37, WALYZW 23, Wihw 20,
tngCg 1).9 WBSQCA 17, WHBSHAS 4, WB5SLVA 4,

TENNESSEE: § M (‘l 1. Keaton, WALGLS ~— BEC:

wWB4Dvd, PAM: PRE. RM: WRAEDJLI

Met — Freq. IIme(-&HDays Sess. QNI QTS
ianager
TPN — 3.980 1140 M-F 85 4109 509
WALEWW

WaPF P 1245 Mm-F

WEAY PO 0130 M-S5u

. 1400 $5uH

TCN— 3.980 0130 M

WHAWHE

TN ~ 3.635 0130 Dy ] 17 46
KaYFC

TNN— 3,710 2300 M&TH g &h 2%
WoACNY

ETYHEN — 50.4 0200 MWF 12 i08
WeawZd

ETWHEN — 145.2 0200 TTh g 42 1
WB4ADZG

MTTMN = 28.8 0200 TF 9 =30 0
WAEAY
WTVHEN — 146,370230 TF 9 228 i1
WALYVI - 146,97

The SET activitles continued 1or 13 hours with QNI
295 and QTG 364, PSHR for W40 G for Dec. 1976
Was 67 RACES station call is WCaaBY and the
TCDARC's statlon call 1s WR4ERZ, New nfficers for
KARC and MBRC arer Wh4lJw, pres.; WB4BLN,
viea-pres.; KAVOS, vice-pres.; WALQMC, secy-treas,;
WB4BXQ, secy-freas.; WA4E-.J>(. act, mgr.; WA4LBN,
zero-beat editar, Congrats on new call signs, KAVM
ex-WRALCR, WARQD  ax-R4VVE and WAVS ox-
WAYALL, c.ongrafulations fo the following who give
their tn-ns to the TNN: WALCNY Net Mar. & NCS,
WHAHRR NCE, WRB4ADJU RM, WAAHLY WALIDY
WLHI-AHE WB4ADHC WB4HHX WA4JGG WEBASNX
WEBAEK) AL SCM, WBAGJH WARASCN WAGWSEY
ﬁ\rtive CHSS are WASGI WBAANX WdPFP WRABKF
WADGGE WHAIAW and WA4CYL. Current Qos are
FAKG KAVM WALY U KAMZE and WIFCC/4, Current
VHF are WB4KHY WA4IAX WIHHK W4CK WawQ2
KAEJQ WB4ZSZ. The above appolntees are reminded
‘5\? ¥Th 5945 monthly report to the SCM. Traffic:

WIFCCS 2

GREAT LAKES DIVISION

KENTUCKY: SCM, Ted Huddle, W4CID — SEC:
WEB4ZML.. Jan. Net:

MNet QN ETC  Net QNT QTC
HKHN 351 28 KY¥N 284 96
MKPN 1381 4  KNTN

KTN 1363 151 BDAREC 191 47
KPON 115 2 BOAREC 105 2

SEKEN 47

Twenty seven attandees at the annual SE.1 sSectlon
meeting. Lofs 0f good discussion on our nets, AREGC
and ARRL board meeting notes from vice-dir. W81MI,
Activity in the SET was down due to the terrible
weather attecting local pavticipatlon SEC WRB4ZML is
rpnrqanizlng the AREC districts. Suggestions arg soli-
cited. KY amateurs are Involved in Kéeping an eys on

AL AP

R L a i e At o e L PP A T S S b i v

Completely Revised
The Radio Amateur’s

LICENSE
MANUAL

e P

Whether you are studying for your :
Novice, Technician, General, Advanced or
Extra Class license or you want fo catch up
on the latest FCC regulations, you need this
most up-fo-date LICENSE MANUAL. You
will find sample questions in the multiple-
choice format as given on the FCC exams. A
syllabus listing appropriate study material
for each of the exams is provided. And of
course text of Part 97 of the FCC regulations
is included for reference. The 76th Edition
has been completely rewritten and is in the
QST-size format. Every ham needs a copy
of the LICENSE MANUAL. $3.00 U.S. and
Possessions, $3.50 elsewhere.

e T g T, 00 a7 5 P 0 ¥ ¥ 0 P P L T T T 0 g o o e P T L T e P e S e T S S P P T

THE AMERICAN RADIO RELAY LEAGUE, INC.
NEWINGTON, CONN. 06111

N P N R N Y N

|
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TECHNICALLY SPEAKING, HEATH

Take our HW-2036 Frequency-Synthesized

Our eircuit designs prove it

The HW-2036 offers true digital frequency synthesis for
real operating versatility. No exira crystals are needed
and there are no channel limitations. Advanced digital
technology uses a voltage-controlled oscillator (VCQ)
that is phase-locked ifo a stable 10 MHz crystal-con-
trolled reference. Double-tuned stages following the
VGO in the receiver and transmitter provide clean in-
jection signals. The result is a signal that has spurious
output more than 70 dB below the carrier (see spectrum
analyzer photos below). Additionally, the “add 5 kHz"
function is accomplished digitally in the HW-2036 so
that no frequency error is infroduced.

Zero

$D6Q95

with standard
imicrophone

Shown with optional
MICODER™ Installed

True FM

Careful attention to the transmitier audio circuitry and
the use of true FM gives exceptionat audio quality. A
Schmitt-trigger squelch circuit with a threshold 0.3 aV
or tess provides positive, clearily-defined squelch ac-
tion. Other design advaniages include diode-protectec
dual-gate MOS FET's in the front end, IC IF and dual-
conversion receiver.

Butstanding Specifications

The HW-2036 puis out a minimum 10 watts and operates
into an infinite VSWR without failure. Receiver sensi-
tivity is an excellent 0.5 sV for 12 dB Sinad making the
HW-2036 ideal for use in crowded signal areas. You
won't find another synthesized 2-meter transceiver thal
delivers the features and performance of the HW-2036
at anywhere near its super-vaiue price.

e

Ref. {proypmrorogoengne WHTITOT TR Tey ) Ret. { reprormrorrreerrerpreemer n.-[uulu-T1
-10 -10
i I | BANDPASS Cunve 20 -0 1
% 1] FI\@'W I -30 ~30 |
520 I SPOLE _‘40 JESTRLTTRI AR TULPYTY ‘_40 FETTIETTTITEUTI IR RT LT | PPV IV NS }
=3 10.7 MHz. I.F. FILTER
) FREQUENCY RESPONSE— -850 —50
Faw ~60 — 80
ol =10 -0
g L dB ¢ i) e e )
“0-10 0 10 20 KHz 146.5 MHz 147 MHz 147.5 MHz 132 MHz 147 MHz 162 MHz

An 8-pole IF crystal filter greatly reduces
adjacent channel interference.

Actual spectrum analyzer reproductions of the HW-2036 transmitier ouiput
operating at 147 MHz. Spurs within 20 MHz of carrier are down to a full 70 dB!




HAS THE BEST 2-METER AROUND.

2-Meter Transceiver for example

Signal strength meter lets you
adjust for optimum reception.

quency selection.

Features youw’ll appreciate

And some you’ll find nowhere else. For example, the
transmitter will not key if you inadvertently dial-up an
out-of-band frequency. LED status lights warn that the
- frequency synthesizer is not locked and also indicate
whether the channel is in use. A built-in continuous tone
encoder, with three front panel selectable tones, lets
yau access most repeaters. And if you order the op-
tional HD-1982 Micoder™, you can make telephone calls
through repeaiers equipped with auto patch input. Has
built-in simplex, 4+ and — 600 kHz offsets, and an Aux.
position that lets you add your own crystal for any other
oifset frequency you may want.

The compact HW-2036 includes a gimbal-mount for easy
mounting as a mobile unit, or with optional AC power
supply, as a fixed station.

You're on the air in no time

Because building the HW-2036 is quick and easy. Just
five printed circuit boards and a wiring harness. A
built-in signal source lets you align the HW-2036's re-
celver section for maximum sensitivity using just the
front panel meter {no signal generator is required). To-
tal alignment requires a VTVM. A frequency counter
with a range to 150 MHz is also recommended, but not
necessary.

There’s more for

HEATHKIT
CATALOG

Read aboht other fine Ham equipment and our

wide variety of outstanding electronic kits —
. everything from lamp dimmers to color televi-
= slon is in our hig FREE catalog.

~ Send for yours today!

Lever switches for quick, easy fre-

Optional Micoder for accessing
repeaters with auto-patch input.

Gomplete HW-2036 SPECIFICATIONS:

Receiver: Sensitivity: 0.5 pV for 12 dB SINAD (or 15 dB
of Quieting). Squelch Threshoeld: 0.3 uV or less. Audio
Qutput: 1.5 watts at 10% T.H.D. typically 2 watts. (5 kHz
deviation). Image Rejection: —45 dB or greater. Spuri-
ous Rejection: —50 dB or greater. IF Rejection: —~80
dB or greaier. Internally Generated Spuricus: Below
1 »V equivalent. Bandwidth: 6 dB at 15 kHz min. and 60
dB at 30 kHz max. Modulation Acceptance: 7.5 kHz min.
Transmitter: Power Output; 10 watis min. at 25°C and
13.8 VDG, into a 504 load. Harmonic & Spurious Quiput:
—~70 dB within 20 MHz of carrier; — 50 dB elsewhere,
— 40 dB harmonics. Modulation: FM, 0 to 7.5 kHz, ad-
justable. Duty Cycle: 100% with infinite VSWR. Tone
Encoder: 3 tones, 70 to 200 Hz, approx. =70 Hz devia-
tion. Transmitter Offset: 0 (simplex), - 600 kHz, +600
kHz with crystals supplied. Provision for one additional
offset crystal. General: Frequency Coverage: Any 2 MHz
segment from 143.5 to 148.5 MHz. (Both receiver and
transmitter must be aligned for the same 2 MHz seg-
ment.) Frequency Incremenis: 5 kHz. Frequency Stabil-
ity: +.0015%. Operating Temperature Bange: 15° to
125 F. (—10° to 50° C}). Operating Voltage Range: 12.6
to 16 VDC (13.8 VDC nominal). Current Consumption:
RX: 700 mA max. squelched. TX: 2.6 A max. at 13.8 volts.
Dimensions: 234" high x 814" wide x 9% " deep. Weight:
6.25 [bs.

the Ham at Heath

HEATH ! Heath Company, DePt- 9-28
=N Benton Harbor, Michigan 49022

Pleass send me my FREE Heathkit Catalog.
| am not on your matling list.

Name l
Address

City State I
AM-344 Zip ——

C 8 8 8§ 4 4 J J |
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he Ohio River for possible flaoding conditior
BANAR now Khas ftls FAdvanced I:Pkat Tratfi
: 4

L. je
RQYVS 2, A N, ?
r WALITE 5
WBAEOR 47, WACDA 36, KALOE 32, WAAAVY 3
KIFUM 28, ' K4LOL 14, K4HRF 1£ KAUMN 1
WHAEAF 6, WASUBE 2, WBAKTH 2
MICHIGAN: SCM, A. L. Baker, WBTZZ ~ &k
WEMPD. RMs: WBSYA WBANCD. PAMSs: WEBJ!
KILNE, VHE PAM: WagWyy.
MNet — g Time/Lay NI T, 3
Macswa 53 100Dy 1070 407
7 QMmN 2300 1048 389
70300 Dy
WSBN — 3934 0001 Oy o35 94 :
MNN — 3720 2330 Oy 143 - 70 ;
BRMEN — 3930 2230 Dy 714 65 :
UPEN — 3027 79230 Hy 918 6§ ;
GLETN — 3942 0230 Dy 353 35 E

fi6M — 507 a0l Dy 340 30 F:
VHF PAM 856 4 v
Foul weather caused postponemeant of Mlchlgan
SET. Emergancy {oordinators falling to report SE
actlvity have been cancelled. Elaction results: Centr
& Mich ARC KAZKM, pres; WHBEIVW, wcepre
WETXM, treas.; WABMHY, secy., Midland AH
WEQOI, pres.; WDSBPT, vica-gras.; WBELIOP, e
% W8I, freas. Saginaw Valley ARA KSBWC re:
% WE-JBICIT vige-pres.; WDBCTU, secy. .WBHAYW. re:

MACS Net Amateur of the Month: Oct. WBLDS, Nc
WELL.O,  [ec. WEBBIX. PMNew appointees in - Fet
KBAIT KEHIU OOs, WBBYDZ ORS. Mew licensee
WDECWL  WDADI  Novice. WBSUXD fioner
WDBCGA WOSCIR f-\dvanced WEBBWDP Extra. Lo
gtatula:lons. WETX Is stateslde &S Mgr. f

LHBATA. Grand Ranw RTTY Repeater now o
eratlonnat on 146,107/0 Narrow shift, Don't forget !
# LASO) Party May 14-16, Regretfully | report WEZMI
¢ Silent key. Traffic: (Jan.) WESITT 453, WAROI
193, WYKQW/E 124, KA V’t 127, WBSNCD 1)
WHEPOL g6, W8 vpvb 95, WEGLC Y1
KELNE 41, WBQw WABTBL FO WDBL‘IQ

8
5
WBTZL BE, WBH-VDMV %5, HEWRY 54. WASBLHE 5
WESJEX B2, WEMD 40, WRHDKG 45, KEZJU 4
WERIHX 38, WHILN 3K, WaCS0 45, WANOK 3
WBILUPR 31, WBVIZ 27, WBSUFS 22, WBABYR 2

. WBLIFS 20, WBED] 19, WRASNT 17, wDBCUU
1 s LS LY W, R

A 5

BY

FOR THERADIO AMATEUR

z
o
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c
2
o
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T
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¥
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b3
BpAT
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o

Pty T

2, Wi
WASTEL. -%7" WBDC 17 WBGU 10 otal 2883,

QHIO: SCM, Hank Greeb WBCHT[NSXX/WRBAJ{
WRBAIP - Asst, S Kl H. Schasth
WAﬂKPN. F’.;,Mls: WEDIL WABS!

Time(Z) 5458, QRN QT
2330 5 IR
BNR — 3.6505 2300 31 144 14
OBMN — %0.16 (0200 46 268
OSSN — 3.577 2310 33 28] 1
55BN — 3.9725 1332/2 100/ ins 30091 1

BN — 3.577 2345/0300 59 372 2
The SET 1977 was a disaster in Ohio, Wes, a real sne
and weather amergency hit many parts of OH durl
the S3ET week end, arid many simulated emergenc
turned into the real thing. Fragmentary reports
activity have been received (rom Toledo, Lima,
Wart, Cincinnati, Akron, Wooster, Mansfield a
eisewherg. It YOULI ar vour uroup Bartlcipa!ed in re
Pmergenc\;ap?\‘:l\nf;ss. PL}[IAS £ REPOF

= The book you have been waiting for! eergenc B SR VOUR Kl
Wri-t--'-en by two fop aufhors in 'I'he solid sfa'l‘e amateurs along the CGhio River and its tribltaries :

ﬁatrltscipattln%iin 'a stta:nc'l_{hyé atl_grt. reg}orttllnq 1"'1';5' ?F

- clitlans to ncinna. (-] r'oss. atlona ag
rvice and local disast ice agencies. Caongral

field, Wes Hayward, W7ZOi, and Doug jervics afq Tosal dlianel o sgenciet, conpra

DeMaw, W1FB. Nine chapters are packed  WADIL 183 WASRRG 20n, WERMI g97, WEAK

WETH 208, WBBVLR 176, W8LTA lez, B

with information on the practical use of T3S, WEAIAW 131, WEBYML Tes WABTYE. 1]
solid state devices in amateur work. You Ev“n'a‘?{ie’ﬁ’ i “&%ﬁ“&“&’-ﬁ?&?ii%ﬁ%&&‘
will find two chapters on transmitters, kY
chapter on power amplifiers and matching
networks. Both receiver design basics and
advanced receiver design concepts are pre-
sented. You will find information on test
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Qd 17, WA w Q
‘WBEBVCG J.b. WEBSUIN 15. WﬁglJJL 14, KSTQM
KEBY R 10, KROYR 9, WRSLUM &, NSAA
WHBONZ 7, WBEVDL &, WEBBWEK 6, WBKAJ
KEONA 4, WDEALM 4, KEMR 3, KBJA 1.

A S R S

HLUDSON DIVISION

T N N N N P P Py

equipment and accessories as well as topics Y S Ny gy s St v
. - - PAMSs: WER2EMLU WEB2GEL BMs: K20YdE WB21X)
on field operation, portable gear and inte- S hagronts caives By tov many to i Tnane Y
. tion. As many classes and a hearty welcome o ne
grated stghons._ A truly s’ra’re-of-’rhe—al_"r e ARG e Wl
book. Available in late April at your radio S Gt UBgleg o YT
s (Tech} WAZEJE {Gen.) and an Z {Adv.). G\
¢ Sfore or direc'l' from ARRL. $7.00 U.S. and 1 YU reports that at fast zn aurora nccured

two meters — good for VEL VE3 and WEB. At veaa
end comes the report {from WEZQOH) "au wor
have AB2QOH to Kick around anvipore ™ WB2EL

manned on R0 apd 2 by WBIVVS and WARZC
during SET, FDR VA ARC now ap affillated club
cofigrats. WB2TGL laments after the plug was puil
of 2 net  session, “will have to et 3 generat
somatime.” Westchester Co. has & good group

Technicians waorking on  cw, 21125—30 dunng t

THE AMERICAN RADIO RELAY LEAGUE, INC. Shangts dh S90S ore AL F WA 0l

wBzcaK WAIKUL WwWBZDXM and WAZRD
*  Schenectady ARES pets meet on Sun, 1 PM S0.8

Possessions, $8.00 elsewhere.

AT e

: NEWINGTON, CONN. 06111 e ok TP S0 K sy
> WBZEKM, who kesps APL: Wav)

] Trafhc. ;Janl:g WEBZEML 2 B WIM.'F’JL. 256, WB2TC
14 50, WBZQOH

g T4, WD W QOH _:
H L NEiRUE B wazELA 34, WASPAL 30, WBZEL
; 16, WAZICY 2 {Dec. wi2aoH 63, WAZPAL 3
% ~ et (NOV.) WY IR 25
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Apolther e by Adlittc

Astatic gives you a beautiful
voice in communications.

Look and listen to Astatic’s 1104C, the
pre-amplified base station microphone with
style. convenience and quality.

In the rich heritage of the Astatic D104,
famous for sound innovation for over 40 vears.
the 1104C brings you balanced performance
and beautiful appearance. Those smooth

sédntemporary lines communicate with the eye
the way Astatic's engineering communicates
electronically. Just beautifully!

Base-mounted slide controls enable you to
adijust the high gain amplifier to the right
modulation level and tone quality for every

oice. Provides intelligible transmission and
‘talk power for each operator. An adjustable
master gain control prevents over-modulation
and distortion. The ‘slitput impedence is
corhpatible with inpuis of all cormmercial
”transmltter transcewers

Powered by a9- volt replaceable battéry,
the 1104C h vr';re coil cord for relay,

icrophone the beautiful
tiohs. See your = 7
electronics distributsr or dealer, Or write for 7
more information on the Astatlc 1104(3 ‘

List Price $83 00

- THE ASTA'I'IC CORPORATION
- OONNEAU‘I' omo 44030

N CANADA Canadian Astatic [ td Scarborough Metm bronto. Ontarlo

April 1977



NEW! D
FM144-10SXRII

All Solid State-PLL digital synthesized — No Crystals to buy! 5KHz steps — 144-149
MHz-LED digital readout.

® 5MHz Band Coverage — 1000 Channels (instead of the usual 2MHz to 4MHz —
400 to 800 Channels) o Priority Channel ® Audio QOutput 4 Watts e 15 Watis Output
¢ Unequaled Receiver Sensitivity and Selectivity — 15 POLE FILTER, MONOLITHIC
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END — COMPARE!

¢ Superb Engineering and Superior Commercial Avionics Grade Quality and Con-

struction Second to None at ANY PRICE.

» FREQUENCY RANGE: Receive; 144.00 to 148.995 MHz,
5KHz steps (1000 channels). Transmit 144.00 to
148 995 MHz, 5KHz steps {1000 channels).

= FIELL DIGITAL READOUT: Six easy tn read LED dipits
provide direct frequency readout assering accurate
and simple selection ot operating frequency.

* AIRCRAFT TYPE FREQUENCY SELECTOR: Large and
smali caaxially mounted knobs select 100KHz and
10KHz steps respectively. Switches click-stopped with
a homie pusition facilitate frequency changing without
need to view LED'S while drving and provides the
sightless amateur with full Braille dial as standard
equipment.

« FULL AUTOMATIC TUNING OF RECEIVER FRONT END:
UC output of PLL fed to varactor diodes n all front
and R-F tuned circuits provides full sensitrvity ang
optimum intermodulation rejection over the entire
hand. Mo other amateur unit at any price has this
teature which is tound in anly the most sophisticated
and expensive aiicraft and commerciai transcaivers

+ TRUE FM: Not phase modulation — for superb em-
phasized bu-t audio quality second to none.

+ FULLY REGULATED INTEGRAL POWER SUPPLIES:
Operating voltage for all cirewts, e, 12v, 9y and
bv have \ndependently regulated supplies (v regu-
lator effective in keeping engine alternator noises
aut and pretects final transistor from averload.

WINTER SPECIAL §
FM144- 10SXRII
389%
VALUE $599.00
Regulated AC/PS
Mode! FMPS-4R ... $49.00

NEW! 6 METER FM50-10SXRII |

Same spectfications as above except transmit /receive: 51.00-53.985 MHz, 600 channels § -

» MONITGR LAMPS: 2 LED'S on front panel indicate
(1) meoming sigaal-channe! busy, and ¢2) un-lock
rondstion ot phase locked loop.

* DUPLEX FREQUENCY OFFSET: 600KHz plus or minus,
9KHz steps. Plus simplex. any frequency.

* MODULAR COMMERCIAL GRADE CONSTRUCTION: &
umtized modules elminate stray couphng and fagili-
tate ease of maintenance.

+ RCCESSORY SOCKET: Fully wired tor tauch-tone,
phone patch, and other accessores.

* RECEIVE: 2% uv sensitivity. 15 pole filter as well as
monoisthic crystal filter and automatic tuned LC
circuits provide supenor skirt selectivity. ‘

» AUDIQ QUTPUT: 4 WATTS

* HIGH/LOW POWER OUTPUT: 15 watts and | watt,
switch selected. Low power mav be adjusted
anywhere between 1 watt and 15 watts, fulty pro-
tected — short ar open SWR.

« PRIORITY CHANNEL: instant selection by tront panel
switch. Diade matrix may be awner re-programmed
to any frequency (146.52 provided)

= DUAL METER: Provides S reading on receive and
power out ¢n transmit.

* OTHER FEATURES:

Dynamic microphone, mobile mount, external speaker
jack, and much, much, more. Swe. 7' & by x It
Al cords, plugs. fuses, mobile mount. microphone
hanger, etc., included. Built in speaker, Weight: 5 ibs.

Introductory Price $385.00

NEW!
TONE
ENCODER, {1
DECODER :

AN1ZA 1P CHANNELS .. DAL TONE
Intraductery Pnce 3119 o

- v Touch-Tane

T e

o S i MODEL FMTP-1
.. 3R9.00

. Manuiactured by one of the world's most distinguished Avionics manufaciurers, K yokuto Denshi Kaisha, Lid.
First in the world with an all solld state 2 meter FM transceiver,

<&
== AMATEUR-WHOLESALE ELECTRONICS v

8817 8.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631 « Telex: 51-5628
U.S. DISTRIBUTOR

PLEASE ORDER FROM YOUR LOCAL
DEALER OR DIRECT IF UNAVAILABLE,

IONAL SALES S
VICE CENTER
CONSUMER COMMUNICATIONS, INC.
6115-15TH AVE., N.W,
SEATTLE, WA 98107
TELEPHONE (208) 784-7337

112 0O8T=



TANDARD
NEW! N — AM/FM ANALYZER STANDAR
FMSC-2 SCANNER ") TRANSCEIVERS
FORKDK .—-- N SIGMA Model SRC 146A
FM-144  |/EEEN AF-250L SPECIAL SALE!
Lo ¥ ; +3RG 1468 SR 00}
” -4 XTALS. 447
.{Eﬂlﬁg hﬁgvi‘sou ranscrivn | " INTRODUCTERY PRICE iritg slff;f " N/
14 GHANNEL PROGRAMABLE | FODING A UNBERAL{ COMAINA 189 , « ISk 7 DELUXE BASE
1IN BF BOVANCED ENGINEERING AND | = DEVIATION./ CHARGER 34000
INTRODUGTORY PRICE $89 | iyl ibisiing carbts ' « 7 5644 | EATHER GASE $100
s ; MODULATION METER S L
PLEASE WRITE FUK COMPLEIE INFOR N FREQUFNCY 1.8 'ﬂ gSgBBER ﬁNIm WHIP SERUWU
NEW! el MHz - 520MHz g MO o
a REGLTAR $184 13
7400 SCANHEH STANDARD . _ R Tl TORE PaD
FOR B} . | TRANSCEIVER PLEASE WRITE FOR COMPLETE INFORMATION RN S AP Ut AT
W0, | L FMSC-1 SCANNER| fsm
AL AR NEWIT TORCH TONF AL * PROTECTED POWER SUPPLIES
T et ‘ f 6 R KDK FM 154
14 CHANNEL PROGRAMABLE CehOt 16 PN 35 Fo 1084 12 ANPS — DG AME METER
COMPLETE HACK ASSEMBLY INTRODULTORY PRICE $1 69 YRCAL
INTRODUCTORY PRICE $99 " Ditput Voltage. it + 3
CRULL SCAN 148 and 147 mbr Lo Regiiaton 30 ;Y
Y HHz GONSECUTIVELY OR Fpgle. Nars i
NEW ! MP_I:. ;Jﬁ ANY MHz irdnsient Kesputise 0 uhe,
35.95 HANGE. SCAN RATE 1 Girent Limit 17 Amp
fan P;‘Lir%;fm&él;:k}ONUb (AD- Cirrent Fotdhack 3% Amp
e LS. SCAN CASE, 4%t 3 14T ¢ S
hfmxg‘?:‘}mm W LE{}E"%';?E{”’E.{[T Dyf,.?, WEIGHT w4 In;.OUR PIRIL;k $82 0l
10 SR~ 1464 R n DEESET (OFF. UP, DOWN), _
« ol (0 cun, mtalsen YAES;JGI:I;;IO':,ES PROAHAM: 1 Mz BIVMPLE INSTALLATION R S S — D AELERS
Same coior end qualty as SRG 1468 TRAN E Uutput voltage 136 + #pg
o Uampletely WIRED & TES|E0) Pleass weite tor special deat, NEW-— CDR HAM 1l ROTATORS  Rey, $159.95 $135.00 e Lasd Regulation 28 mv
1+ ALSII usable with myst pihec hand Rlnple Nowa * m KNS
helds $39.9% iransient Responze 2MnSer.
ATLAS Cureent Outpat 25 Amps Max
ATLAS, CODLLINS, REGENCY, REGLLATED
ggzgo&h gﬂgﬁ'&%ﬁbrzgm- 210)(-215)( AND 350-XL Cunentfoldback S Amps
FIYGAIN,KENWODD, TEMPO, MiNI - mej P or-Voltage and Quer Tamperatare Protacted
PRODUGTS, MIDLAND, VHF i = WEIGHL 15 1bs OUR PHICE $115.00
MARINE. EIMAC, IGOM, AMMCOM, PLEASE WRITE'FOR SPECIAL BONUS A lies feature short circuit, current overload
EL%TE” EASE C ARD PACKAGE U FFERS. power supplies feature short circuit, current overload,

over voltage and thermal overload protection circuitry.

NEW! (¥) SIGMA XR-3000D
LINEAR AMPLIFIER

CIR AMMCOM §225

ASTRO200

PLEASE WRITE FUR COMPLE (€ INFORMATION

ACCESSORIES FOR KD K FM 144

FMPS-AR Regulated AC/PS . .4
FMTP-1  Touch Tone Pad... $59
FMTP-?  Touch Tane Pad with lG Number
Programable Memony.......oewueecrcermereenee $95
FMMG-1  Microphone with Buiit-in
Touch Tone Pad............... . $58
FMTD-1 ;{uvate Fz:jllbﬂegndg,r rarhuFe wr};h ;nd 125
e @ rograme ny Tauch lone Fad........
INTRODUGTCRY FAICE $749 S0 12R Aud%hle ToneyE.nczder-DPmder,.. ..
2 0AY AIR SHIPMENT ANYWHERE IN LLS. $35 ALASKA AND HAWA! SLIGHTLY HIGHER FMSG-1 - Seanner — Random, Any Range.........
FMSC-2  Scanner — Programable, 14 Channels... §99
MARS-CAPOpticn Kit — Any Frequency,
» FULL BAND COVERAGE 160-10 METERS INCLUDING MARS. ‘ Any Sglit.... 312
- 2000 + WATTS P.E.P. SSB INPUT. 1000 WATTS INPUT CONTINUGUS DUTY AM, FMOF-L =1 Witz Ulfset Uption K )
CW, RTTY AND 85TV, BITEL }‘Ngn irvdstglls gn eu(vl)DDH 319
* TWO EIMAC 3-500Z CONSERVATIVELY RATED FINALS. - ngdstl;blle %??;(13 i-lt) I~— ................. 329
« ALL MAJOR HY AND OTHER GIRCUIT COMPONENTS MOUNTED ON SINGLE EMAT-1 % Wave Portable Antenna for Hotel,
G-10 GLASS PLUG IN BOARD. HAVE A SERVICE PROBLEM? (VERY UNLIKELY ) Motel or Apartment ....
JUST UNPLUG BOARD AND SEND TO US, Extra D Cord & Piig....
« HEAVY DUTY COMMERCIAL GRADE QUALITY AND CONSTRUCTION SECOND ACC. Socket 5 Pin Din Plug
TO NO OTHER UNIT AT ANY PRICE! Owners Manual ...
« WEIGHT: 90 Ibs. SIZE; $2(h} x 167(w} X 153%"(d). Service Manual .

Meunting Bracket (F_xtra)...

o ANIATEUR-WHOLESALE ELECTRONIGS

SEE YOU AT 8817 5.W. 129th Terrace, Miami, Florida 33176

D AYTON COURTEQUS PERSONAL SERVIGE~SAME DAY SHIPMENT « Prices subject fo change without notice,
TELEPHONME: (305) 233-3631 » TELEX 51-5828 » STORE HOURS: 10~5 MON.-FRI.

BankAMEMICARD
avdoee &
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...every towerin
the world should be

‘made this good.

Once in a while somethina{ really big
comes along like Tri-Ex's all new W-80. So big
we decided to call it the “Big W”. ‘

it's the big one of Tri-Ex’'s “W” Series
towers.

Early on was the W-51. A superb per-
former and very popular still.

Last year came the W-67. Higher, bigger,
stronger.

ow the W-80, Tri-Ex’s “Big W" tower.

Excelient Performance

Provides good DX capability at low
costs. And If you're watching the sunspot
cycie—it’s now on an upswing for better than
average transmission and reception.

“Big W” is a free-standing, crank-up
tower that goes a full 80-feet up. You can
lower it with relative ease under windy condi-
tlons using “Big W's” comfortably positive
pull-down cable to protect your antenna load.

Iinherently Strong

As with all “W” Series towers, the W-801is
made of hia!h strength steel tubing legs with
solid rod “W” bracing. Stable? You bet!

Hot dipped galvanized after fabrication.
Long lasting. Five sections. included is afree
rigid base mount. And the top plate is pre-
drilled for a TB-2 thrust bearing.

Is Tri-Ex's “Big W™ your kind of tower?
Better belleve it! Write today or see your
nearest dealer. Ask about the W-80. It’s reai.

ri=Ex
TOWER CORPORATION

7182 Rasmussen Avenue, Visalia, California 93277

R

NEW YORK CITY — LONG ISLAND: %CM, John ¢
Bmale, WB2CHY S558, SO Art Malatzk
WH2WEL, SEC: KIRTX, BM: wWB2ZILEZN, PAN
WAZECO. The fallowing are traffic nets in and aroun
the section:

& kiHz Time/Day Manager
NL|* 2630 1900/2200 Dy WRZALZN
NLI Phone* 3928 1A D WA ZE (.
NLS* 3730 1800 Dy WE 2L
Clear House 3975 1100 Dy W1
Mic Farad 3925 L300 MTWThHFS W DF
ESS a890 1800 Dy K2U R
NYSTPEN 3925 1800 Dy WAZRSP

‘Flenotes Section Net, all times are [ocal, sttontion -
East end of Lang Istand hams, WEB2FHN reports tha
mare- cliths are starting, In Montauk there 15 th
Montauk RC which meets on the ist and 3rd Wac
Thay are planning Movice classas, contact WR2FID fc
Info. In the Southampton ares thera is the Pecon
ARC which meets the flyst Fri. of the month a
5.0LN.Y. Southampton. Theay wse a 147.63703 re
peater 40 Amaganset owned by WEHLI; rontas
WER2YNK far more info. The Shelter [sland has Novic
classes, contact WB2FHN for more info, A150 plans ar
being made tu start 3 club In the r(sreenport o
Sauthold area, contact W2S2ZF for info, and WR2E Z1
Is getting the Rocky Polnt ANC golng. WB2OYY nay
has call of NIEE. Welcame ta new traftic statlo
WH2BTA in Deer Park. LIMARL's haw 450 repeater |
on 444,125 in and 449,124 MHZ aut, it is with dee
regret that we [Ist WAZENP as a Silent Key. WAZYE
now has a Wilson 1450 sm, znd his brother jus
recelved his Tech with call ot WB2KHR. The Larktial
ARG ad K25J0, Dir. Huidson {Jiv, as Guest Speake
for the Feb. meeting, WAZBMI was appainted A xs!
Net Mgy, for NLS. W2GKZ is buitding the Heath HV
2036, Congrats to WAZGXQ who E{xaﬁsga his (ien,
WAZSLUE and bis brother-in-law WHBZEEB both up
graded to Advanced. Please note the times for the ML
et is 3BOO local. K2CFG reports that WH2AKD o
444.375%:449.375 MHz will be actlva shortly, with thi
ant, on WNYE-n tower and it will be PL. No. 42 and &,
excapt Thur., wpen DH0O0 ta 1700 for school ant
?energul use, Now is the time to get sverything set u
ar Field Day, why not hold it in an apen area closs to
the public this vear so the public can see what it's al
Aaboot. K2GCE has Besn actlve on 1% metars, Don”
Target the ARRKRL MNational Convention June 3,4,5 i
Turonto, Ganada, for turther info write ‘77 ARRI
National Convention, P.O, Box 1011, Station *¢,
Scarborough, Ont. MIH 224, Welcome to Wi LW
wha s now gelng to Suny Steny Brook and living it
the Part Jetférsen area. Tratfic: {Jan.) WB2LZ1N J84
W2EC 350, WARECO 314, W2HKZ 208, WaZEM
129, WIMLC 107, W2HXT 80, WAZYEl hs

29, WZDBGR, WA2TRT 25, KZGCE %, K2IFE &
WAZHSQ 5, WB20'YY ). (Nov.) WAZECO 177,

NORTHERN MEW JERSEY: $0M, Lauls J. Amorase
wazr

Net — Freq, Time(PMIfDays  Sess, QNI QSF
Manager

MNJN — 3695 7:00 Dy W AT7 DO
WE2ICST i

NIN — 3695 10:00 Dy 31129 4y
WEICET

MNISN — 3730 &% Dy

WAIWI W

NJIPN ~ 1950 %100 Dy P oe4 411
WASSLE

NJPN — 39500 SelH) A Bu 5 102 5

WARSLF

PYTN — 145.7 J:00 Dy

WAROPY

BEC) WB2PEBQ. PAMs: WAPOPY  (WHF)  and
WOAZSLE. BMS: WARWIW and WRZCST, New appaint.
Sfee L0 reports from  WeTP
FH. The frilowlng made PSHR $o)
Jdan.: VB2WVTT WHBIASD WBILET WAZDSA
WB2ZRKK WAZDIW KZBHL and WA2SLE. WAZLIOC
has a new half wave up for 160. The Ralum blew the
tirst morning uf the [ix Test on W2ZZE Tri-Bander
Murphy and next vear, K2C¥X rovd his Bl-Cen WAS
New officers for the Cranford ARS are W20BJ, E{res.
WAZTEIM, vica-pres.; WAZCPH, secy.; WR2vOll
treas.; WB2PBO, act, mgr, W2RS warked EAZAL for
MNa, 531 on Oscar. WATEVX/Z 5 now KZAM. The
TORA with WB2RNJ a8 chmn, and W20J as the
teacher witl continue tha Nnbires Classes, WA ZIKFE
looking tar help with s AREG group. WH2VTT i3
teaching a Novice class at Rutgers on Thur. evening,
WZNR built the new Meath 2036 and gives It a good
report. WADTO upgraded to fech and hullt tha
Heath 2 Mir rig. WB2RJ) pasied the Extra and we
welcome fiis XYL to ham radlo. 5he 15 how WAZKLO.
WAZDIW reports nls graduates include WA 2RI of
t:)akrlc@ge. WBXIYG  Gf Oakland, WBZKNH and
WB2IYH ot Wayne, and WBZKNX of Paterson.
Recent draduates of the Kearnvy SRC  include
WH2ZICM WB2JRE WAZHXM WAZRIHP and WAZIUI,
WR2JICM alsn passed the General. We weicome all the
new hams and hope to hear from all of you. wAZFZ.)
vovd his Advanced. WAZAYY passed the Extra and
WAZEYI passed the Tech. We also welcome WRZKNC
and WBZKND of Tanafly, A hig Thank You to all
those who gave up their time to make 1t possible tor
the above [o join the ranks of Ham Radia. Tratfic:
WRH285D 479, WARBAW IZ‘-.-;Z‘. WBARKK 252

waEE FPCE X
WARNXM 47, WAZDIW 45, KeCva 39, WRELM 34,
WARCAK 26, WAZDLZ 28, WA 2000 21, W2ZZ 20,
WEIVET 19, WAZUSA 18, WAZNPP 17, K22E1 15,
WHEKAK 13, WAZUOD 9, WAZYWK 9, Wewol 7,
KZAM 5, WAZAYY &,

MIDWEST DIVISION

TOWA: SCM, Max K. Otto, WELFF — SEC: Walyw
PAM/MAHE: KEKLH. PAM/HF: WBRAVW, RWRA
efection results: WASEDA, pres.; WAIDFF, vice-pres.
KAPNZ, secy-treas, Congrats to wlvv un makling
Ecentennial WS, all 1X2 calls, worked ne Inaugura
and three in GA which netted a photo of Presldani
Carter, also & A0 wprn CP Certiticate. KEPNZ s RF
with I/4 watt. WABDF F veceived 5Ls via the Burea..
from 11, LI, 1K, [l all at same time, K8ZPZ now
WRGN  and WBRSES 18 KPBHX. WHEIT has new
Fenwoad Twins and says 10m is like old times
WB@IGS having good luck with COscar- Upper 1ows
Valley R is a duly affiliated society. lowa City
welcaimes one of lowa’s youngest Naovices, WBRZGF i
11 vears oid and a Yi. ' WB@SEL has WAL, The Pany
Express will be riding for the handlcapped on Apr
B-4. Let's give WHAKAM on 3970 kHz Sorme pragres:
reborts. or oil e the mobhile and ride along. WAQZFK
KPGXR WARZZG and WBBKFE are turning out new
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the foundation
of @
ynamic hobby

- Open the doors to amateur radio.

ARRL publications cover the basic fundamentals to the complex phases of this challenging
hobby. Whether novice or old-time amateur, student or engineer, League publications will help
vou to keep abreast of the times in the ever-expanding field of electronics.

i’} 1977 ARRL HANDBOOK The standard comprehensive manual of am-
ateur radio communication. 54th Ed.

$7.50 U.S. & Possessions, $8.50 Canada, $9.50 Elsewhere

|1 UNDERSTANDING AMATEUR RADID Written for the beginner — theory
and how-to-build-it. 2nd Ed.
$4.00 U.5. & Possessions, $4.50 Elsewhere

| | YHFMANUAL A new and thorough treatment of the amateur v.h.f. figtd.
3rd Ed.
$4.00 1.5, & Possessiang, $4.50 Elsewhere

| TLIGENSEMANUAL Complete text of amateur regs, plus Q%A for amateur
exans, 76th Ed.
$3.004.5. & Possessions, $3.50 Elsewhere

{ ] TUNEIN THE WORLD WITH HAM RADIO  Everything the beginner needs
ta abtain the Novice license. Package Includes easy-to-read, fully illus-
trated book, cods practice cassette, and multi-colared WAS map. $7.00

|_| ACOURSE IN RADID FUNDAMENTALS For home study or classraem use.
5th Ed.
$3.00 U.S. & Possessions, $3.50 Elsewhere

{ ] ARRL COBE KIT Consists of twa 60-min cassette tapes and booklet full
of praven code study hints. 30 min, of random character code practice is
provided at §, 72, 0 and 13 wpm. $8.00

[ JANTENNA BODK Theory and construction otantennas. i3th Ed,
$4.00 U.S. & Possessions, $4.50 Elsewhers

([ SINGLE SIDEBAND FORTHE RADID AMATEUR The bests.s.b. articles
from QST. bth Ed. $4.00 U.S. & Possessions, $4.50 Elsewhere

|| FM AND REPEATERS FOR THE RADID AMATEUR Forthe im buft. 1st¥d.
$4.00U.5, & Possessions, $4.50 Elsewhere

| THINTS AND KINKS 300 practical ideas for vour hamshack. Vol 9
$2.00 U.S. & Possessions, $2.50 Elsewhere

i | ARRL HAM RADIO DPERATING GUIBE The techniquss ot operating your
amateur station — DXing, ragchewing, traffic, emergencies, etc. 1st Ed.
$4.00 1.5, & Possessions, $4.50 Elsewhere

i | SPECIALIZED COMMUNICATIONS TECHNIQUES FOR THE RADH) AMATEUR
About ATV, 85TV, FAX, RTTY, Satellite Communication and advanced tech-
niques. 1st Ed. $4.00 U5, & Possessions, $4.50 Elsewhere

[ ] ARRL ELECTRONICS DATA BOOK 128 pages of usefui tables, charts and
diagrams. 15t Ed. $4.00 U.S. & Possessions, $4.50 Elsewhere

|| SOLID STATE DESIGN FOR THE RADIO AMATEUR 1stEd. Practical cir-
cuits and theory. $7.00 U.S. & Possessions, $8.00 Eisewhere

T would like these publications shipped to me postpaid. Ship to:

PRICES SUBJECT TO CHANGE WITHOUT NOTICE,

NAME CALI
STREET
CITY STATE ZIP
Total enclosed or charge to MC or BAC Account: $
Charge to my: BankAmericard No. Expires
Master Charge No Expires Bank No.

THE AMERICAN RADIO RELAY LEAGUE, 225 MAIN STREET, NEWINGTON, CT 06111
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CHOOSE

TOP NOTCH RIG PERFORMANCE
FROM THIS SHOWCASE

OF SWAN METERS.

Swan precision meters are designed
and buiit to help you make sure youre §
putting out all the watts your rig i
can defiver,

And Swan meters are priced
so low thevll probably pay for

themselves in improved rig per- § ‘;';:‘;DG ,
formance and sighal power. : SR

néeds accurate output meastrements, too, Now uur WMG200 gives them
to him with = 7% accuracy output power at 50 to 150 MHz. Two scales to
200 watts. Reads SWR on expanded range scale,

WMGE200 In-Line Wattmeter $59.95

L ¢oming Easy-on-the-pocket pocket SWR.
and going. Measure SWR Mighty mite SWR meter with high
and get maximum power accuracy, SWR-3 Indicates 11 to

to your antenna. Then get 311 SWR at 50 ohms on freguencles
YOUr antenna pattern right from 1.7 to 55 MHz. Precision PC

SWR bridge bridges the price barrier.
This little iewel glves vou relative forwarg
power and SWR on two 100 microampere mete
at a remarkably low price. Rear mounted coax

by measuring refative board directional coupler makes It connectors for easy, neat installation, Capabie
radiated power. A onetwo @ solid value at a rock-bottom price.. handling 1000-watt signals on frequencies fror
power punch at a knockout  SWR-3 Pocket SWR Meter .. .$12.95 3.5 to 150 MHz. With fow insertion loss, it's gres
price. FS-2.SWR and Fleld for mobile operations, too. SWR-1A Relative
Strength Meter ... .$15.95 -

. Power Meter and SWR Bridge 325 95




®Tmar
Vil 2000

wat? wLTEN

Ali-the-lTaw-allows in-line wattmeter. This wattmeter 'tells the ti'uth about SSB. rue peak envelope

With three scales t¢ 2000 watts, new flat- power of your voice modulated sigral is what you want to know

frequency-response directional coupler for most about your SSB transmission, and that's where our
“maximum accuracy and 2 price” c WM300Q shines. Flat response forward or reflected power from

anybody can afford, this meter has ] 3.5 1o/ 30 MHz on scales to 2000 watts in RMS or PEAK at the flip

become ah amateur radic standard, of a switch. WM3000 Peal¢/RMS wattmeter ........... .579.95
" 3.5 to 30 MHz with expanded range 1

SWR scale, j

- WM2000 In-Line Wattmeter. . $59.95

Sniffs out radiated power wherever

it is.. This little unit is so compact it
could measure relative radiated

power in your pocket. Telescoping
antenna and a freguency range of

1.5 MHz all the way t0 200 MHzZ..

FS-1 Figld Strength Meter. . . .. 51095

guty in-ine wattmeter.
Use this meter for output power
measurement and troubleshooting,
too. Better than 10% full scale
accuracy from 2 to 30 MHz, and
you can go to 50 MHz with only
slightly reduced accuracy. Four
srales t0 1500 watts and selector
for forward or reflected power,
WIM1500 Inline Wattmeter. .$74.95

ut your frequency up in lights. Perfect tuning and matching don't mean awthlng i youre not on frequency.
This counter tells the story on big, bright S-digit LED display. Reads to.+ 100 Hz or +1 KHz between 5 KHz and
40 MHz. Signal levels to 50 millivolts 50 You can use 35 a test meter. t0o. FC-76 Freguency Counter . . . ...5169.85




Fact: Better
communications
systems start with

SINCLAIR
building blocks.

For over 25 years, Sinclair's cavity filters have set the
pace in two-way radio communications.
These building blocks provide optimum perform-

ance coupled with rugged, long-life construction 0 Band-
pass fiiters - field tunable, rotatable loops for variable
selectivity 0 Notch filters - optimum rejection of specific
frequencies 0 Q-circuit™ filters - unique, patented broad
isolation notch for rejecting multiple frequencies. These
innovative temperature-compensated, cavity filters are
also used to build the industry’s finest duplexers. To re-
duce the cost of combining transmitters, Sinclair cavity
and cavity-ferrite combinations are the answer.

With these building blocks and help from Sinclair's
communication specialists, you can build a system
Qatched to your needs. Send today for new All-product

igest.

..., WOTGHFILTER

A
i TR AL
TSR

{ADIO LABORATORIES
BUFFALO, NEW YORK

675 ENSMINGER ROAD

TONAWANDA 14150

716-874-3682

ONTARIOQ: TORGNTO L4K 1BE, 416-689-1244
BRITISH COLUMBIA: VANCOUVER VSC 4H4, 604-299-7728
QUEBEC: MONTREAL HSP 1GT, 514-636-1579

AFFILIATED COMPANIES IN ENGLAND AND AUSTRALIA

o, D UPLEXER i

MOBILE AND BASE DUPLEXERS/Ax AND Tx MULTICOUPLERS/FILTERS/MOBILE AND BASE ANTENNAS/COMMUNICATIONS SHELTERS

(This NEW MFJ Deluxe Ke

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

W) DELUXE £

BOTRINIG HF5VE
ol WES-EMT A

Based on the Curlis 8043 IC keyer-on-a-chp, the
new MFJ Deluxe Kever gives you more features per
dollar tham any nther keyer available.

Sends fambic, zutomatic, semi-automatic, manual,
Use stueezs, single lever or straight key,

lambic squeeze key operation with dot ang dash
insertion Jets you torm charagters with minimal wrist
movement for comfortable, fatique-free sending.

Semi-automatic “bug” operation provides automatic
dots and manual dashes. Use a manual straight key
to safely key your transmitter or to improve your tist.

Bot memary, self.completing dots and dashes,
Jam-praof spacing and instant start for accurate and
precise GW.

Totally RF proot. No prablems, whatever.

Uttra-reliakle solid-state keying. Keys virtually any
transimutter: gnd block, —300vV max., 10 ma, max.;
cathode angd solid state transmitters + 300V max.,
\ 200 ma, max.

All controls 2re on the front panel: speed, weight,
tone, volume, function switch. Smooth linear speed
control. 8 to 50 WPM.

Weight confral lets you adjust dot dash space
ratio; makes your signal distinctive to penetrate thru
heavy URM for solid 11X contacts.

Tone contral. Room hiling volume. Builtin speaker.
Ideal for classinom leackng.

Function switch selects off, on, serm-automatic/
manual, tune. Tung kevs xmir for tuning.

Completely portable. Jake it anywhere, Cperates
up tn a year on 4 C-cells. Miniature phone jack for
external pawer {3 to 15 VIC).

Beautiful Ten Tec enclosure. Fggshell white,
walnut sides. Compact Bx6x? inches,

Three conduclor quarter-inch phone jack tor key,
phano jacks for keying outputs.

Dptional squeeze key, Dot and dash paddies have
fully adiustable tension and spacing for the exact
“teel” you like, Heavy base with non-slip rubber feet

yer at $69.95 . . .

D

eliminates “walking”. $29.95 plus $2.00 for shipping
and handling.

Try it—ne abligation. 1t not delighted, refurn i with.
in 30 days for a refund {iess shipping). This kever is
uncanditionally guaranteed for one vaar.

To arder, simply call us toltfree 880-647-8660
and charge it on your BankAmericard or Master
Charge or mail us an order with a check or money
order for $69.95 plus $2.00 shipping/handling for
the MFJ-B043 keyer andior $29.95 plus $2.00 ship-
ping/handling for the squesze key.

Dan’t wait any longer to enjoy the pleasures of the
ngw MFJ Delixe Kever, Order today.

MFJ ENTERPRISES

P. Q. BOX 494

MISSISSIPPI STATE, MS. 39762
CALL TOLL FREE.. 800-647-8660)
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hans viz Novice classes, Muscatine Red Cross an 5%
simplex thanks to WaBX. KC#G-FU and WB@SEL made
qood 1358 ot film "Mmrl q to Amateur Radio.'’
KACVD says  WPSS DPYD WevLs KGEVH
WABLKM WENMOQ KGFLY WARTAG and WEBOCH
Active on NTS-TEN and WBEHOX says WAGALX
Keeps |A alive on DTRN, Mels: lowa 75M 1830, QNI
1964, QT 130. 2330 QNI 1248, QTC 65. (Dec.) QNI
1254, QT 77, TLON 0030/0400 GNI 422, QTC
113,62 Sess. Traftic: WABAUX 445, KAEVH 309,
WSS 122, WBVYLS 119, KPEVE 19, WQL,FF 16
K@UAA 14, WBRAVW }.2 WRIKT 6, W@BWd- WGB)Z
4, KALKH 4,

:U

KANSAS: SCM, Robert M. Summers KGBXF S5EC:
WKL, PAMS \;VAG‘.‘)E. vV WBRBCL. RM: KgMRIL. VHF
PAM: WAGE . Heard recently of two more of our
ranks who have become Silent Kevs., WOINNK who
passed away Jan. 28, 1977, WOWAI who passed away
a couple of months aqu Our sincere sympathy to both
families. The flu bug has been taking its turn at bitin
a 1ot of us-yours truly not excepted. Qur SET in K
was a real success this year thanks to the whaole
coordinating gang WAKL WAGSEY KPMRL and all
supporters. More defails later. Ranoe Co. now has a
repeater %} ing on G6/76 and working out real good.
Many clubs reporting Novice cnde and theary classes
naw In full swing. Net reports for Jan. are as fuilows
Kansas Phone MNet KPN QNI Co12, M
WAGSEV; Kansas Sideband Net KSBN QNI 994, g C
102, Mar. WAASEV; Kensas Slow Speed Net QKS-S
anl' a1, QTC 23, Mgr WORFF; Kansas CW Net GKS
QN 584. GTC 2 0, Mar. KOs,MRI; Kansas Weather
Met KWN QNI 1148 QTe ], Mgr WAGLBY,; Central
States Tfe Met GSTN @NI QTC 273, Mgr.
WAPOME. Mid-States Mobile Monitor Service still
kaeping a turn at the air waves when band conditions
permit. §f you can help, do s, any evening atter
segular nets are over and the AREC net sessions have
cleared the freq. Moniter and indicate you are
dvailable tn help an 3920 kHz from 8 PM to 10 or 11
PM. The life you might save couid be a friend, Traffic:
WAEVEN!Q WHRFI- °47 WKL 192

' WUF £ : N 35, WaBL.l 30
IWRGDIRY 27, WOPSN 21, wBR 18, WABSRG 18,
@FCL, 16, WABKVP 14, KOJUD 15, WipPB 12,
WORBQ 12 WABHF(G .I.l 1 11. WENYG 11,

MISSQURLE: SCM, (: Wllsnn KBRWL. Asst, SCM,
Joe Flowers, WGOTF SEC: WRADBW,. We regret the
ua.sslnq of K@st! to the rank of Sllent Keys.
ABKIUH is out af the hospital and rm.uperatlnq
rllcely The 1977 officers for WECOMO ARC are
WORGIRX, pres.; WBRTSC, vice-pres.: WGDAL. SRCY.G
K@JPR, treas. Officers for Central Place ARG are
WABEMX, pres.; WAGNE Y, vica-pres.; WBHJIXZ, secy.;
WBGLYE. treas. Hi. Louis ARC elected WGHBH,pres .
F B, vicespres.; WA secy.; WURUR, treas.
()H cers for MVDX Club are WHBFF pres.; WEHBH
vice-pres.; K@VUW, sety-treas. This is a St, Louls ares
DX - Contest Club.  Congratulations to WBETVK
WEaTY! WBEYBP WBRSND and WBRRRA on their
new  Generals  and  congratulations o WB@ONM
WRATIO and WEEYEBP nn’ pas$ing tech.

Met G| QTC  Net QNL QTC
SCEN gz il PHD B
MSN 134 49 HBN 269 29
MOSSBMN 1206 202

WARTLT is currently operating ZF 1MJ, WEHBH has a
new $T-6 and compiete Drake C-Lina, !-(,(. exams will

berﬂlven at PHD ARG Hamfest on Sat, Apr. 23 at 10
ALl 610 farms must be on file with PHD Club 2
weeks in advance. Mail forms to: PHD ARG, Box L3,

Liberty, MO hdoad, WBASND and WBQVHN bott
new licensees have faken over NCS duties on the MSN
and arg doing a very fine ij Traffic: KEONK !315.
WOANLUB 18], WB!!LPY 108, WRBANXX 104, WARFKD
az, WAGFMD WBEFND 70, WHILMW 65

RTO ? WL "4 PE,R ”3
gﬂ( U 72, WQOI’)[JZIE] WBGVHN 14, WB@NP(. J.l.
KUH 8, WAGMOF o "KGAHI.

WEBRASKA: SCM, Dick Piyas, W@ICP — SEC
WARASM. Assf SCMs: WBG&WR & WARGHZ. Net
M rs.: 160 M VWX pet, WARCBL; Western Nebr, Net,
MNIK; Sandhills WX Net, VthJWQ. There are
Indicatmns that many ot the communiiles participated
in the annual SET and the results were rewarding.
WENIX is a Silent Key. W@AMY raceived Golden
Award 350 Yrs as x hann(}1 fmm RUWA. Net reprrts;
MNebr. Morning Phone, QNN 1250, QTC 3I7; Nebr.
Cornhiusker, QNI 1353, QTC 56; PM QNI 326, aic
40 MNebr., Storm. QML 1090, QTG ; 365; Western Nebr.
(qu '304 GTC 38; ‘:andhtlls WX, QNI 416, QTC 243
ARE QN[ 209, '[' ,, 160 M WX, QNI 3
175; F‘ast Nebr, 2t > 125 Q
63, Tratics wuvr—A 13 WOFGE BT, WAICH! 65,

dLOY 5, WA =
WPWKP 5, Wezai 5, Kos, T 3, WAﬂ!htl 2, WA
,WRIXE 1, KHODF L.

WEW ENGLAND DIVISION

CONNECTICUT: SCM, John McNassor, WIGVT --
‘?VAIE%ID GL. RM: RIEIR, PAM: KLEIC, VHF PAM:

Net — Freq. Time/DAys Sess. QNI QTC

CN — 3640 1900/2300 By 66 347 344

CEN — 3965 1800 M-S & 469 330
1600 54

YHF-2 28/88 2130 Dy 34 437 186

H',&“ QNI: CN — KI1EIR WALVGP and WIKVY. CPN
1UOT WALUOL WAIVGP KIEIC and WINQO
High GTC VHF-2 WI1EFW. SEC WI1DGL pleased with
excellent reparts via Conn. EC Net and thanks al) who
assisted during the SET1. Director WIHHR and Vice
Director WIDGL suﬁgest vou refer tn Mar. QST for
details an Jan. ARRL Board Meetlng — please contact
them with your comments. Wet Mgrs. extend thanks
for ,lour activity during SET, WAIURA WAITAS
WATZCN WAIZWB & WBISEZ provided the first
direct RTTY fink_ to WIAW vis SCRAS #5/.25
reneatet during SET! Another tlrst: N1l and W1FTX
died SET {raffic via Oscar satellite! A Siow Speed
Trafflc Met In the Novice Band is meedad for CT,
Section — will you help? Be fure your Annual Club

| TV-5200.LP 100w low-pass (6m)....

| SPR-4 Programable revr . ... .,

Let’'s Make Yours DRAKE!

{t's time to get on the Bandwagon and join the |arge number of Discriminating Hams *‘who
know™" and who choose DRAKE gear for their serious operating. Find out just why they will
nof consider anything else. Let yourself enjoy the Total, Reliable and Convenient operation
of the equipment with the famous name. If you ever have a problem, the R.L. DRAKE CO.
provides the best Factory Warranty and Service Back-up there is. Just ask any DRAKE awner.

AMATEUR ELECTRONIC SUPPLY - Just ask around! We're the Ham House with the Solid
Reputation, We have nearly 20 years in the business and hate built a large organization
with a Mail Order Headquarters and two fine Branch Stores employing 30 licensed Hams to
serve you. Large Stocks, Fast Service and Top Trades. Write ar Call Today for informatron. If
you have Clean, Late Model SSB Gear to trade, Get our Deal! Otherwise, just Get our Price.

FL-4000 4 KHz tiiter
FL-6000 6 KHz filter
MS-4 Speaker.............., ...,
T-4XC 160-1Cen transmitter ... .....
AC-4 ACsupply .................
TR-4CW 80-10m transceive
J4PNE Noise blanker ...........
RV-4C Remote VFO/spaaker
FF-1 Crystal controi adaptor
DC-4 DCsupply . ..vvvnan. ..
MMK-3 Mohile muuntlnz kit
L-4B 80-10m 2 KW PEP linear

Here's Ray Grenier, KS9KHW operating and enjoying his latest

Optional Crystals, ... _............, 5,25

;g;g f';:qgo;‘w'!:i ‘:;&jci:llih ------------ 1;-33 DRAKE equipment. Watch for him on yaur favarite band. Ray is
nd-hel icrophone........ .

7075 Dask microphane, - ... . 39.00 National Sales Manager at AES - Write or Call him today.

MN-4 Matching Network . ...........

MN-2000 Matching Network........

W-4 Wattmeter ......... .

WV-4 VHF Wattmoter. . ....... e
TV-42.LP 100w tow-pass filter......
TV-3300-LP 1000w low-pass .......

TV-75-HP High-pass filter..........
TV-300-HP High-pass filter, .. .......
RGS-4 Remote antenna switch . ... ..
S5R-1 General coverage rovr .
HS-1 Headphones . ..., ...

5NB Noise blanker .............
AL-4 Loop antenna.............
AR-5 S.W. antenna kit. ..........
DC-PC DC cig. tightar cord
RY-4 Teletyps adaptor .......,..
SCC-4 Crystal calibrator. ... ... ..
TA-4 Transceive adaptor. ..
Plain crystal sslector dial

Meet Miles Cundy, I(Sl'!Mqiour Service Manager. His job 15
making sure the quaiity of cur repair werk does not deviate
from the standards we have become famous for over the years.

Aeronautical ovarseas xtal kit. ... 36.40

Amateur bands xtal kit . 3120 .

Citlzans h:d stal kit ... .. . 525 v

Marine bands xtal kit ........... 57.20

MARS bands xtal kit ........ ... 26.00 mfgzz';gﬁi[goe BANKAMEHIBABD
Commercial teletype xtal kit...... 20.50 S\

Time & freq std, WWV xtal kit ... .. 26.00 '

Tropical broadcast xtal kit ,...... 15.60

% To: AMATEUR ELECTRONIC SUPPLY

1828 W. Fond du Lac Ave, Milwaukee, Wis. 53215
0§ am interosted in the following new equipment:

F$-4 Frequency Synthesizer
Interface kit for SPR-4 .. ..
Split Freguency adaptor .

DSR-2 Digital recaiver ... ........

TR-33C Portable Zm FM Xcvr ....... 229.9%
AC-10 10w amplifier............ 49,95
AC-1OAC supply. . ...t 49.95
MMK-33 Mobile moent .......... 12.85 [ have the following to trade: (what's your deal?)
1525EM Encoder micraphane . . ... 43,95
FOT9 Vinyl case for TR-33C,..... 985
Crystals for TR-33C. . ............. 6.30

Ship ma:

[ Enclose §.___

{1 COD {20% Deposit)
[]Master Charge*

| will pay balance (if any):
[[] American Express
|.]) BankAmericard

AMATEUR
ELECTRONIC

A + Nurok
s U P P LY ® Expiration « Master Charge .
DATE. . Interhank number 14 digits)
4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216 1 "=
Phane (414) 442-4200 Addrass:

Branch Stores m: City & State:
Cleveland, Ohio & Orlando, Fla, ¥ %

Send Orders and Inquirtes to Milw. Ho. g [ Send latest naw and used gear lists
I R N N 2N NN 2N O A
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PRESENTING THE

NEW
2-METER PORTABLE

INTERNAL Ni-CAD BATTERY OPERATED
SYNTHESIZED RADIO
R R O M
WILSON

WILSON’'S NEW WE-800 2M RADIO

Wilson’s New Portable 800 Channel 2 Meter Synthesized Radio
that can go anywhere with you « 12 watts output in automabile
« 2 watt output with internal Ni-Cad Battery Pack {10 “AA" Ni-
Cads for Portable use) « Ni-Cads charge when used in auto
- CMOS low current drain synthesizer Rx 45 Milliamps, 2 watt

Tx 450 Milliamps.

430 & 220 HAND HELDS

MODEL 4502 . . . $299.95

FREQUENCY RANGE 420 - 450 MHz EACH UNIT IN- .

* & Channet Operation

« Individual Trimmers on all TX/RX Crystals CLUDES FLEX AN- &8

= All Crystals Pluy § ;
=12 Kl?:gesram'.:g Fn‘llter TE NNA AN D SIM"
« 21.4 and 45% KHz IF

» .3 Microvoll Sansitivity for 20 dB Quieting PL Ex XTAL F R EQ.

* Weight: 1 Ib. 4 ox. tess Dattery

- Ela!tersy_;ncic.:t;r‘ 2308 I NSTAL LE D 446.00
* Swrtchatie & .8 Watty Output or 223.50 MHz.

o i vDC
» Current Brain - RX 25 MA, TX 400 MA

+ Microswitch Speaker Mic FREQUENCY RANGE 220 - 225 MHz |

* [Inbreakable Lexan® Case
= & Channel Operation

= Individyal Trimmers on all TX/RX Crystals §

« ALl Crystals Plug in

BOTH MODELS USE THE « 12 KHz Ceramic Filter
SAME ACCESSORIES AS 1405, ; 10.7.2nd 455 ktiz |F

» .3 Microvait Sensitivity for 20 dB ‘Quieting e

= Weight: 11b. £ oz. less Baltery
= Battery Indicator
»S5iza: R 7/Bx 13278
= Switchable 1 & 2.5 Watts Qutput
@ 12 Voo
* Current Drain: RX 28 MA, TX 400 MA
= Microswitch Speaker Mic
* Unbraakable Lexan® Case

PORTABLE

5389

Now Available
Shipping After
4-15-77

» Uses Wilson's standard BP-1 Battery Pack {Batteries no
included} and includes mounting bracket and speaker-mi
« Covers freguency range 144-148 MHz in 5 Hz steps « 6
KHz off-set up or down « 6 Channels sub-audible tone
available as option « Size 8-1/4"" x 6-3/4" x 1-7/8" « weigh
1 1b. 15 ounces,

ACCESSORIES & OPTIONS

* Battery Charger {BC2)

% 10 ea. AA Ni-Cad Battery
Pack (BP-1)

% Extra Battery Tray (BT-1)

% Leather Case for 1402 (LC-1)

¥ Leather Case for 1405, 2202,
4502 (LC-2)

W Speaker Mike (SM-2) 6 pin
connector

* TE-1Sub-Audikle Tane En-
coder, installed

Y TE-2 Sub-Audible Tane En-
Coder/Decoder, Installed

Y TTP - Touch-Tene Pad - in-
stalfation free if ardered at
ttme of purchase of radio

% 10.7 KHz Monolithic Xtal
Filter (XF-1}

{Photo Shown with

' ptional FTouch-Tone Pad)

MODEL 2202 . . . $249.95 XuuE.
@ Wilson Electronics Corp.

4288 SO. POLARIS » LAS VEGAS « NEVADA « 89103 » {702) 739-1931 » TELEX 684-522

AVAILABLE FROM YOUR LOCAL AMATEUR DEALER OR FACTORY DIRECT
120 05T=



All Crystals Plug In
12 KHxz Caramic
Filter

V0.7 and 455

KHz 1F

.3 Microvolt Sen-

Micraswiteh
Speaker Mic
Unbreakzble
Lexana Casn

Shown with
Optional
Leather Case

WITH REGULAR AND

BC-Z NI-CAD BATTERY CHARGER
TRICKLE CHARGE FEATURE

WHY WAIT

BE ON THE AIR NOW WITH A
Wllsnn Electronics Gorp.

HAND HELD

able ones . . .

j4025M
Wilson 2 meter Hand Held radios . . . The depend- HAND HELD
proven performance for the diserim- 7.5 WATT
insists on quality and value. TRANSCEIVER

inating Ham who

MOSSM
HAND HELD
5 WATT
TRANSCEIVER
144148 MHz

+ Flex Antenna

90
Day
Warranty

IN STOCK

% Packs, Speaker Mike, Leather

RADIO INCLUDES:
» 52/52 Xtal

Can he Modified
MARS or CAP

Two maodels are available: the
2.5 watt modei 14028M, and
the switchable 1 watt or &
watt model 140BSM . .. op-
tions include  Touch-Tone
" Pad, Battery Charger, Battery

Case, and Tone options.

Join the thousands of ama-
teurs now using Wilson . . .
the radio that goes where you
do.

FAST DELIVERYH!

1402 SM

s §§ Channel
Operation

* Individual
Trimmers on all
TH/RX Crystals

» ALl Crystals Plug 1n

= 12 KHZz Ceramic
Filter

= §10.7 IF and 455

Hzr IF

for

» .3 Microvel: $en-
sltivity for 20 dB
Quleting

» Welght: 1-th. 4 oz,
|=s3 Battery

* 5:.Meter/Battery
indicator

+Sixe: 7/ n 1 778
XEWB
= 2.5 Watts Minimum

Rugged Output # 12 VDG
and + Current Drain RX
25 MA TX 500 MA ,
Durabile * Migreswiteh Shown With

Speaker Mic
a High impact
Plaitic Case

Optional
Touch-Tone Pad

¥ k ok Xk DIRECT ORDER FORM IF NOT AVAIABLE FROM LOCAL DEALER * K & k Kk Kk k¥
.3 * (icheck [Money Order %
- 1402 SM & $179.95 —= TX or RX XTALS, All -
¥ __J405SM & 24995 Common Repeater Freq. % Amount Enclosed § Oeac  {Imaster charge
% —2202SM © 249.95 146-148 at $4.25ea. . *
e & 2995 — AllotheraM, 220,250, % Card# Exp. Date: x
* _BC2 @ 39.95 MARSor CAPXTALS % .
*» — BP1 @ 16.95 af $10.0C ea. x I *
* Ez:"l g ‘lg;: EB.Q, factory - add $5.00 per % Addrass - *
¥ o LCa ® 19'95 order UPS shipping & handling. T %
X — SM-2 @ 26-95 Nevada Residents add Sales Tax % City g %
. i 2
¥ TTEae 6 10000 e auie Tamsiverna oy State Zip o0 ¥
. ollows x X
* -——TT-P @ 59.95 * a
¥ — XF1 @ 1295 A.XTALS RX XTALS RX . Phone AC % x
— Factory XTAL B . *
* installation Netting ¢ ¥* Signature : —— *
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@ ICOM FACTORY AUTHORIZED DEALER FOR:

ICOM CUSHCRAFT
Ic_245 REGENCY CESTOUCH TONE PADS
1&%&1;53\:@& STANDARD Models: 200V, 210, 220

BOMAR CRYSTALS IN STOCK FOR THE ABOVE
RADIOS ON STANDARD ARRL REPEATER FRE.
QUENCIES 35.00 EACH POSTPAID, ICOM 1€.230
SPLIT FREQUENCY CRYSTALS $6.50 EACH POST-
PALD.

ICOM BC-20NI CAD
BATTERY PACK/CHARGER %4%.95

iC245 o[ a /Que Cf,/ecfronicd

__ 11I2GRANDVIEWSTREET
$499 @D  SCRANTON, PA. 18509 e
PHONE (717) 343.212¢ '

Now you can find ail of those elusive charts, tables, and data in one piace!
This 128-page bock covers everything from standard resistance values to
design values of forcidal cores, Maximum emphasis is placed on fables and
diagrams. The 10 chapters are:

1. Math Aids and Tables

2. Time and Frequency

3. Radio Frequency Circuit Data
4. L, C, and R Networks

. Transformers

. Filter Design

. Antennas and Feed Systems

. Catalog of Solid State Circuits
- Construction and Testing Dafa
10. Data Potpourri

bt R W= 4]

This new ARRL publication will be invaiuable to amateurs, engineers,
students and experimenters — a ysefuyl adjunct to The Radio Amateur’s
Handbook and other League technical publications. Pick up a copy at your
tavorite radio-electronics dealer or order direct from the League headquar-
ters. $4.00 U.S.A. and Possessions, $4.50 Eisewhere.

THE AMERICAN RADIO RELAY LEAGUE, INC.
NEWINGTON, CONN. 06111

122 5T

Report to ARRL has been rgturned. Please suppe
the Annual T Q50 Party sponsored By Banbu
CARA Apr. 30, May 2. WivH has detalls. Stamto
“Squelch Burst” extols the merits and patential of tk
GHz [Gigahertz) Amateur Bands we should he usin
Southington ARA and Stamford ARA provide Sio
Speed cw on 15 meters, For TriCity Butletin w
change contact WAIYDK, Congratulations t
WAIUNE & WALVGP Jan, BPL: Greater Fairfie
ARA & Waterbury %tate Tech., College for ARA
affitiation; and to WAIVGP for High GNI on ©N
CPN during Jan.| I'lt be waiting for CW QS0s on 18
QRP on the first — benu — Thx.! Traffic: WA IVG
347, WBIURA 336, WAILINE 258, WALGFHM 28
WIAW 229, WAIUOT 10 1ELC 107, waluo
101, WaAIWEM 97, Wig 73, WALUHN T
E OFs 33, WiKkv 2
LBDN 11, WIBDI
HKIAQE &, WICL

EASTERN MASSACHUSETTS: SCM, Frank Bake
WI1ALP—

Net — kiHz TimesDay Manager
NENN — 3720 1830 MTWTF K1PNRB

EALSN — 31728 1830 Dy WA IYE
EMRI = 3660 1900/2200 Dy WA 1MS
EMRIPN — 3898 17300 1PAD

= y 58

EM2ZMN — 1458 MHz 2000 MTWTF WA 1O
| recelved many SET msgs, WILVR WIWZ/KV4C
are  Sitent Keys, WDIAE] /] _naw in Lambridg
KIQOW now in CA. WIIAS Tn Fasmaouth. Ex-WIinMK
retired trom  Raytheon. Mew cails: WIXA  w
WIEQH, WI1IR was WIJAA, WiAaXx kept old o
WLIYH. NIEE a new call in Baston o our Nef
Massasait ARA elected; KIAWP, pres.; WILECK, vic
pres.; WIKGL, sacy.; WI1EWP, treas. RKICLM 44!
plenty of LW reports. WINF's antennas down. Wi1AD
wrltas from Fl. South Shore AR met. W1UJF spe
month aperatin Ki7FBL, Oshemya

Lndorsements: W1SMO WIPEX  as QRS$: KU
GBS WALPGY w1CLM OPSS; WIRHD OVE EC OB
WALKZT WIBAB KIWWVW WIMOJ KINFW EC
RIOUQ OVS; WIUE ORS ¢W8; WIAX OPSAIR
WIGIK PAM 6; WIHGY new EC for  Tauntol
WAILUWE  WAIVEKE new RS-z, WIDA/ANIDA
warking tots of 40 cw DX, WOAAOH is ex-wa 1UZA
WILIPE new QTH and 3 acres for ant. Waellesley &1
have Movice & General clasies, WIATK on 7555k
WIIOA moving to A 2. The SEMARA on Sun. at 8 &
2 net on 28.7, WiILAZ MNCS, WBLASH new i Ne
Bediord, W1LE assisted Red Cross during explosion
fire 1 N WolQRD [Xing on 20. WALVEBY h
7ienerat, Billerica ARS have MNovice c¢lass and the
Geheral; KiPAD WALIKG wWAILXL WAISXL,
structors. WRIASM noing aiter WAS, WINA
potnted WISSA. WATUMA as UOfficial 15t Conta
Stations.”! WRAZZA is ex-WALOTS in FL. WAIMR
gave a talk at the Framingham RC nn using variot
electronic gquipment. Lexington ARC held a meetin
KiDC & WIHIQ conducting General Class, W1RJ
had a series of heart attacks, Quannapowltt RA bad
"B Nig{ht - Amateyr Radin & How To Jaln Th
Fun' with ARRL’s film anuy various subjects, sho
talks on them. EMRI had QNI 477, @TC 311, EN]
INT 136, QTG 136, EMRIPN GNI 410, G1¢ 25
EM2MN QNI B3, QTC 26, on Mon, & Fri. o
We\é_mouth repeater on 2030, WIBK s ex-WILLIF
NIEE is GASOPS, aperates at WATVMU, WIGKT o
220,05 MH2 am/cw, alio on 2 ssh. N

thanks to WAITLX, WI1QP/WTICO have 4 sked on 75
WILJH made his tirst solo fiight. WICLIY & K1D
made & 250 from plana 0 snow tractor, on 2
KINDA on 2 fm. WiRkm s ex-WIBDG, WaRJS i
ex-WIFCC, SMPCCE visited WPl aud other locs
hams. Old Farmers Net nn 1840 Sat, nites at 7 Py
NEEPN had 8% QMNis, 246 Qi'g, WIKKED says the ne
certificates  are teady. cost $1.00. Traific: (lan,
WAIMSK -%‘H;?WAIVE! 4512. WALTEH 393, W1/

52, WIEMG 52, WIF 4%, WILE 38, WIDMH 23
WIMX 17, WATGQKD 11, WATFNM 10, WALIFE 3
WALVKE 8 WIALP 4, W1BK 4, WIDA' 4, WA IPQY
3, WIIPZ 1. (Dec) WATETNyL 84, KIEA 100
WATQKD 6

MAINE: 5CM, Ed @ristow, WA IMUX —~ This month!
report  submltted by HI1GLIP, Asst. SCM. Sk
WAIYUZ reports WBIBOK/L of Mitbridge EC fa
washington ¢ty, The Augusta RC began licensing ctas
Erb. 2 with 30 students, Promaters of the cfass are
WIGCM WALREG WIKIQ and WIGSZK. Eltswortt
and Bangor classes both doing well. Maine made 1004
un LRND for Dec WICEL now 76 years young
WARERT/L new DA% WA LYUZ interviewsd on chan
nel ¥ during SEY. Sent msgs from Gov. Longley tc
other Governors. SET a r4al success, K1JGO, Pitts
tietd, on with new triband beam. KJ.\}CZ. St Albans
Back on with 2 and 7% mtrs. <fficers Acadia Nava
BAC: WalYUZz, pres; WRB2BORS1, vice-pres.
WRIEAT/L, oy, MS5N Jan. sess. 14, T 43, stns
77, Barnyard Net: 26 sass., 997 stns, £6 tfe, WIHDC
heard on 75 mtrs. Traftic: WALFCM 619, KINAR
451, WIERW 230, WAIYUZ 219, KIPQS 163
WAZERT/E 152, WALIHT 109, KITEH 94
WALMUX 87, WSO 71, KIJCX 82, KiGD 1§
K1RGQG 12, WALICN 9, W1OTQ 5.

NEW HAMPSHIRE: SOCM Rohert . Mitchall,
WINHMLSWX -~ SECy K1 EBSGC, RM: WA 1GCE, The
GEPN ‘had 75 trafflc & 375 check-ins, WI1BDK' now
WITN with a frap vertical and Keawood twins.
WIBYS 4 member of the Nohility Net and chagks In as
WRBABCP when in FL. KIVBL's DX Ajert Repeater
WRAAIL rnow active on  PR5.867224.46, The 220
repeaters are ingreasing, There are now 6 in the
MANH area. WBRIXE now WB1AL.O, WA1PEL active
it the D Party, WA LISD sends best wishes from new
job In Mex, Dave operates ZE1BD/Z. The No'r Easter
Chapter of the 10-10 Nat meets Man, EM an 28,703
with WIRQGE, Chapter head, WALKTY sy &
WARPEL treas./cortificate cistndlan. W1JY/K[GQLE
bullding a counter and helping to build the #am
pupulation. John gave 1S Novice sxams, WAZM will
put wn his antique wireless demonstration at the
Carcord Brasspounders meeting on May 10, Time will
fre 7130 PM at the Concord Had Cross Bidg. 1t 15 Sad to
hear ot the gassing of the X¥L of WINQ. She was
known on the alr as tdueen A of MNattinghar
WINGQ was tfounder of the QOTG in 1947 and Ann
served many vears as secy. Traftlo: W IBCS 1083,
KINH 91, KIPQWV 49, K1ACL 34, WIBLRK/WITN 30,
w}[,‘JIBPEJ,F,lWIWHB 16, WIBYS 4, WINH 3, WIDXE 2,




We've always maintained that a good
way to get that dream rig s fo start
with our 700CX transceiver and grow
intoit.

Because you get more watts and
more transceiver for your dollar plus
easy-to-add-on-later capability like our
trand new DD76 Digital Dial.

The DD76 gives you a big, bright dig-
ital display of your diai setting with 1
¥Hz resolution.

Whenever you're ready for it, just
plug it into your 700CX.

When you're ready for more, you
can add accessories like a crystat oscil-
lator, VOX ar phone patch just about as
easily.

And you can make the big jJump to
2000 watts with a linear amp that was
designed to look right and work right

with the 700CX.

The DD76 Digital Dial's diode matrix.

programming lets you use it with
other transceivers, too. You can use it
with IF freguencies of 5175, 5500 and
5520 KHz.

And you can plug it directly into the
Swan 500CX, 500C or 500 transceivers.
Or you can use it with other Swan
transceivers with slight modifications.

See the 700CX and DD76 together at
your Swan deater and vou'll see why
the 700CX is the way to grow. Or arder
direct from the factory. Use your Swarn
credit card. Applications at your dealer
or write to us.
700CX Champion Transceiver 554995
DD76 Digital Diat ... ... e 69.95*
117-XC 110V AC Power Supply $173.95

(incluges Speaker and Cabinet)

117-X 110V AC Power Supply . $127.95

{less Speaker and Cabinet)
510-X Crystal Oscillator ....... § 67.95
VX-2PHIG-INVOX ............ 4435
£P-1 Telephone Patch ....... § 64.95
Mark # Linear Ampiifier ...... $849.95
{complete with 1107220 VAC power

sUpply and tubes)
{prices FOB Qceanside, CA except for DD76)

*Specify Swan transceiver modet humber.
Add $2.00 for handiing and shipping..

Swan,
ELECTRONICS

A subsidiary of Cubic Corporation
305 Airport. Road, Oceanstde, CA 92054
7141 7577525

NEW WAY TO GROW:

SWAN 700CX
WITH DIGITAL DIAL.

S



Iron Powder and Ferrite VERMONT: SUM, Jooi Ereakstone, WAIPSK -

WAIBSK resigning in Feh., — leaving v T. Bob Soott

WIRNA designated o complete Joel's term. ¥ yol

VT boays a2nd gals have vews — send it in; letter

radlogram, o fhe air. Clubs are asked to send ans

special info  for inclusion in the reports, Kindsi

Specifics of VT ham achivities, awards, unusual ap

- erating incidents In v, The mure the mmererier

WIRNA has given & Novice dxams to CBers; 3 now

licensed hamis, 3 anxiously watting word, Those

Interested in starting sfow speed CW nel, Bo-meter

Movice portion, contact WIBNA. VT FONE 130/15

Graoen Mt 3787887 carrer 550/62. Missed from nets,

KI1BWS — iliness. Station Activity Reports: 1n fime,

monthiy, t0 make this report, SHilent Key: KL1UGR,
Traific: W1IRNA &, wWAL1TX1 1,

Wide selection - Large stock
Fast, one-day service

i i MASSAC : SUM, Percy ¢, Nabl
&?Chnlcci dai‘a Wlfh eQCh ordel’ ‘!ﬁﬁﬁ“ﬂ Jtaﬁ\.stsg“r T%:issnﬁ:::-:essful wit?\rtli\'aii_sgn ?ro:'
- inany repeaters to our iower raguency nets. B, Qdﬂs

- - a f i P F. 3% i
rite for free Tech-Data-Flyer o WSTHE Jor AP T BEUE St
k! o G4, W1DVW tor WMN {7100 PM dy 3562]): 37 sassion:
" {including SET), QNI 264, traffic 153, stations 2.

M S : WELDNEB for WMEN  (Sun. B:30 AR 3935} &

AMID N " sessinng, TINI 286 (inciuding 166 fram  2-meter
.. h liaison). WAIPLS for Mt. Lincoln repeater (tri-co

Mﬂ'ﬂﬂm !}gp%rt): 22 sessions, WN1 103, stations 22, Novices &

5 — New England Novice Net tNENNY Mgr

BC
KI1PNB MWE 2330 on 3720, MSSN %WF 2130 or
3726, TNNE Northeast Tratfic Net MWTh 2145 or

. i
12033 Otsego Sireet, North Hollywood, Calif. 91607 Sed WALYML et Mar, The SCM again reminds clut

mall. Trattic: WAIMIE &0z, WITM 319, WATRLS
52, WALOUZ 40, WIDOY 29, KIRGR 25, W1ZP3

An exciting, new magazine! 0 WALTYY 12, WALVRL 9, WIHNT 6, WA 1DPN 3.

NORTHWESTERN DIVISION

ALASKA: SCM, Roy Davie, KLYCUK — | would jike
to thank alt of the stationt who partlcipated In the
SET. The final results are not in yet but 11 1o¢ks gopd
fram the tirst reports. KLIHOW (PAM) for ASN

reports 681 check-Ins this month, KL7CFX passed his
Extra Class and also telegraph 2nd. Cangratulations!
KLTOG and his X Y6 KL FAZ) are tourtng ZL-Land on

bieyeles, KL7AG {s enjoying Straight " Key MNights.
KLZHMH husy with publi¢ servica traffic and OBS on
2 tneters, She aiso advised she will be getting a new
Yaas Z-meter rig and trying seme Nscar contacts. T ha
AocHorage Club is running saveral cClasses for rew
Hcansess and upgrading students. KL.71PD Is bullding

2-meter synthesizers for the vang. The Falrbanks
moanthly publication “short circuit’ is very Interesting
with i0ts of good dope for everyvone, How about some
news for next month's activity report? Traffic:
. e KLYCFX 59,
If you don’t have your own computer by now, chances N

? ! ! ) AT IDAHO: SCM, Dale A Hrock, WATEWY - SEC:
are there's one in your immediate future, Personal ey N WIIMH. PAM: WA ZHOS, RM: WAGKKES?,
} T N Net — Freq.  Tim QNI @Tc Manager
computers are now being sold at about the price of A AR — 3939 0200 Dy A6 18 W TR
. I — 5635 230 M-F 232 : v
home stereo systems. Experts project that 1,000,000 {X‘A L il RAGES - 359 1218 MF a0 0 wWhahw

New appointments are WEBYDEJ, EC, Gom Coug
WIKDE, EC, Canyah Go.; and W/TYGE, £¢, Payatte
co, WIGHT attended the ARRL PAS meeting In Los
Angeles in Jan. The new officers of the Pocateifo
Amateur Radio Clib are WEBIDNL, pres.; WYBMN,
vice-pres.; WATACH, secy-treas. W7BDL 15 teachin
MNavice class at Pocatello’s Bannevitle Sehoot, Traffic;
WIGHT 447, WTGBO 23, WITY 5, WIKDE 4.

MONTANA: S0, Robert lLas, W/LHR = New (0,
WATKKEN, New ECH WAIPDG WATKMP WIGWW
WATOHH. SET a big success. Special sesslons of IMM
& MTN well attended, WIRZY HMSAT rep. tor MT.
WT0IEB pots ARRL bulleting on MTN: & builds 6-meter
transverter. Active in SET: WAXIHC WAJTGHW
WIHAF WILR WYX WITGU KPCHY KIERHK

personal systems will be up and running by 1980.

PERSONAL COMPUTING will serve as your guide
into this exciting new technology. We'll provide you
with all the up-te-date information on new computer
products, computer clubs, computer stores, and impor-
tant personal computing events. In addition, each tssue
contains easy-to-follow, nontechnical articles on com-
puter programming and computer jargon. These
articles illustrate how you can use personal computers
at home, school, and work.

Get your FREE issue now
~ill out the subscription form below, and we’ll send
you a complimentary copy. If you don't agree that
Personal Computing is everything we say it is,
simply write **Cancel’” on the inveice and return it
to us. If you do want to subscribe, simply pay the bill.

KIMGM WAPGEE W/ /KOG KHOM WIRZY
WATYYE WATKST WRBZLGT WAIYYO WHPR
KIIQE IWTLRK WTIMPS  WIPHE KISAR KITIM
WILVY WIAMR WBTAZ) WBADAL,f WiEX WIKJA
WA FHE WEZAGY WAZYTT and obhers, Traftic:
KPCHY 162, WILR 119, WiINEG 77, WAZZOD 43,
ﬁ;g%ﬂ g.l'i. WATPLC 33, WINB 6, WB4DALYT 3,

At " OREGON: SCH, Dwight L Albright, W7HILE ~— Asst,

In any case, the first issue is on usl : SCML T Leland Mc'&'ﬁf‘"'ﬁ‘éﬁfé’“&rﬁ%ﬁ V\l\‘r(.{FL)E:J'-I‘—
L - : . : Lo C

A one year subscription to PERSONAL COMPUTING WEIOG sent in the Tirst messages for qur SET, The

is just $8.00 - /‘“ AREC Net 39944 opaned at 9 AM. WAT FAE net mar

3 Just ba. s ingat Jackson Co. AREC out of hospital and feefing

TT e mem e = = m m o n e m o e e meom m om o Te 8. All Ciubs should take note our Sk IS Fred

1 > L . | Dckson, WYLBH, Albany, OR.Pm sure Fred will be

| Please enter my subscription to Personal Computing. | ssing some mfdsi‘:m; sooa. Tnx o rv,cgutwri éormer

T - c . B W X 0 Saattle, cers In i [*11]

l)e l *‘ [understand that the first issue is free. Be are ?(Tﬁgg;b res.; WEINET, vice—p?sa:a VWL &

= . T . . 3 secy-treas. gard Gnoa adw Yaesu, Sen

I ) rSOna (1 Billme [J Enclosed is my checkfor .. — I HIRGZ & LS cont stamp for z Cora News letter tf vou
& - - o~ o ~ never traa nHe,. ne oo A ar Jduly 23

I (_,()m ut]n L.} BankAmericard [3 Master Charge [ 1 Am Express b contact KZKVV fof detals. Some sniew salls WBIDEW

d b -2 - it e WEBIPEM, Officers in Mid-Valley Amatedr Radlo Club

] Rl - Credit Card # g WAIUER, pres: W7LDO, vice-%res.: WEB/EEI, secy.;

: o, T et VSR g WAL

7 gl " s vica-pres, =, ooy, T . 147.06,

Credit Card Expiration Date UOUAARE RS S oSN e P A%

i Name (print} KTIWD Mgr. 30 sess. State AREC, QN1 267, QTE 21,

¢ WAINEQ, 31 sess, WB/CBA really enjoyed the SF —

3z can havdly wait 'fil the next one. Trasfie: (Jan.)
Address { WIWSE 647, KIQUF 218, WB7NPP 161, RINTS 146,
Address WBICBA 138, K7IWD 120, KYQiFG 89, WaTTXV 54,
%‘J‘LT 11, WAZGOO 3. [Dec.) K7QIFG (48, W?TZO

Cit ]
v I WASHINGTON: SCM, Mary £, Lewls, WIQGP -
SECT KIVAS,

& . LEC: RM: KTQOZA., BAM: K7vRQ. VHF

: G T State zip (Rl T T e e
- -i - - . s — . me TC 2

! Computers are for everyonet Note: PERSONAL COMPUTING is a bl-monthly [ Mf."r'\?g_e'}ig.m 1120 2065 122 1

i iy ol publication {6 issues per year}. Rates: $8/year in the fﬂ;ﬁ:ﬁ;"s — 3970 1730 2141 os a1
1 o e United States. Mexico and Canada: $10 surface mail ¢ Wroee ) ] . i

and $12 airmail. All others: $26 airmail. Posh 3945 1830 fe3 el 31

PERSONAL COMPUTING/167 Corey Road, Brookline, MA 02146, USA | 587590 1030 w28 oy “
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Amateur TV is easy with the
new ROBOT Scan Converter

If you're a licensed Ham who can
operate a camera and tune a TV set,
vou have all the skills necessary to
operate slow scan television on
amateur radio.

All licensed amateur radio
operators, except novices,
can operate amateur
television

And there is ample room on those
bands designated for SSTV. The FCC
has authorized SSTV operation on all
phone bands except 160 meters and
the General Class portions of the
phone band on 80, 40, 20, and 15
meters. With the exception of the
General Class portion, a licensed
Ham can operate SSTV on the same
frequencies he cperates phone.

Contacts are easy to make

At last count there were over 12,000
SSTV stations in operation in over

- 100 radio countries, from the

. Netherlands to New Zealand, from
Ttaly to South Africa, and the list

is growing rapidly.

Making contacts on the SSTV
frequencies is easy. Just tune to
14.230 MHz and listen io the S5TV
operators rag chew about this
exciting activity, Call-ins with or
without SSTV gear are welcome and
you'll find that siow scanners are
happy to answer any questions you
have about SSTV.

DX’ing on SSTV?

You bei! There's tremendous interest
and activity among SSTV'ers for

DX’ing. Many have WAC, and several
stations have made DXCC on Slow
Scan (WBYEK was the first to log 100
countries 2X SSTV more than a year
ago). There's even an active USSR
station, who, while not aliowed to
transmit pictures, anxiously receives
and acknowledges SSTV contacts.

Amateur television can be
a family activity

imagine transmitting pictures of your

station, your QSL card, pictures of
yourself, your family, even a “TV
Program” to another S$STV'er
halfway around the world. You can do
it easily with the new ROBOT Scan
Converter, a CCTV camera, and TV
monitor. Your entire family can now
get into the activity. Many slow
scanners write us that SSTV has
become a family project, with the
whole family building displays,
making art work, working the
camera, writing “programs”.

Record your SSTV
transmissions on an audio
tape recorder!

Yes, we said, AUDIO tape recorder.
Tape is a basic tool for 55TV ers.
Many CQ calls are put on continuous
loop tape so the operator can

keep it Tunning as long as

necessary to call CQ without having
to use his camera each time. A tape
recording will provide a picture
absolutely as good as the live original!

It’s all made possible with
the new ROBOT model 400
scan converter...

e All solid state Random Access
Memory

* Slow to fast and fast-to-slow
conversion capability

+ SSTV picture display on any
standard CCTV monitor

» Frame freeze from any standard
CCTV camera, broadcast video or
video tape source

$695

Send for our new 8 page fact pack.
[t has complete information on every
aspect of SSTV. It's yours FREE.

See us at the Dayion
Hamvention April 29-May 1

[RoBOT]

ROBOT RESEARCH INC.
7591 Convoy Court
San Diego, CA 92111
Phone (714) 279-9430
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WATMIF  3930-Phn.
j} Training slow speed CW nets are nended, i interast
. contact K¥Q Route Mar. thru WSN or why niot t
ESN which is a duat net both cw and phone. Nowvic
tuntact KTYOZA via mall, address is correct in any ¢
hoak, Novice OBS sppointments are avaliable cnnt:

=]
WYQGPE, SCM WA address in call hnal oF page &
under SCMs. SET was handled smoothly under st
K74YAS. Thanks to all for a great job = surg phe
: ware problems, that's what a test is ail about. T
. . SEA-Q-DX convention in Seattfe the last week end
the tirst name R in solid state ® July Y77 is progressing.

Speakers are <ormmitte
exhibitors are signed on the dotted line, programs &
belng printed and welt deo you have LEEUTT
fegistration in? ‘Yau don’t know wherat* well | do. 5

WTQGE at Shagit Hamfest Apr. 23rd. Several oth
wpmmittee members alsa will be there. Northwaste
Diviston ARRL, National Quarter century wirele
A Assi,, Morthwest DX, Northwest Comptter Assn. ar
——"\\\ MARS. Ses U In_ Seattle July 79 thra 31, 197
\ Traftle: WIDZX 350, WB7AIX 34%, KTGRZ 15
1 WATHDD 115, RTOZA 35, WIQGE /8, WAZIKZ =
-.// WAOS BY, WYIEL &Y, WIAPE & . WILG W4
\5_.:_ 2 METEH WIBUN &, WYAIB 7, WATNIO
6 METER ¢ - .
Asst, SCMs: WezF YEIALV NG, SEC: WEITR. As
fnhLus wgﬁgm,ﬁignhsaw thghriﬁt‘;neneralt mNeetl?g-
e Soy 2y S5M. W) <+ present. Maarly
FEATURING THE... ‘ ng, Na:
\ mests on the 3rd Wed. of the imonth at 7 P

i

=R

WIEWP 24,
WATGVE 5, KIGGD 3,

PACIFIC DIVISION
EAST BAY: SCM, Charles R, Breading, KEUW

. WAGVEF s GO, Thanks to W6 ZF

The Master in2 Meter FiM detailed 55‘1—“3%33 from l\?:pa. ?'VGJXK ﬂ“n’éﬂ‘i
Honorary Member of the Sauthern Lalif. Nat. Tt
i4: WAL ae, llstad WEIKEE 1eEma PRt e
Positive performance at a ﬁ?&\a‘ﬁwgndc;.ﬁ%m?a{hr:rgmtclzcnc\:z;‘rfgn'g}awﬁgéé
H H 4% New e H Al .
fractical price makes our | gLl Pl itienr RIS
HR-2B tops on 2 meters. | HigNeX BNEAVS I WIS, ek
- . . i y! . Gion ck to all, For tho

b \ o inct ‘he I
| nd_lwdg:all ftrimmer capamt(f)rs glaggea;;anéhghﬁg% }“:’)*‘fh“u:: A ;;f f'v?{\tf"gidrﬁﬁgféﬁfﬁ

- Mvision nnye: 0 ? Is pas | ct,
i roponie, aocuracy for | v halal T Wi b
. -t0- Sifle s : 9, WEIXK 208, Who.
R W'Ork[]l}ﬁ rerpsea\tfers or, Polltnt tod 188, WABBFL 04, WS IEX 55, W L Weu
12 Channels point. The .35u / sensitivity an NEVADA: SCM. Leonard M. Marman, WIPRY -
Hi/l.o power switch insure your Fhes KIZALL NV KACES Net 3996.8 kHz meer
15 Watts . f 0300 GMT Tue. only. K7Z0K needs, GA K.Y ME am
heanng and be|ng heard . .. clearly 2L for WAS ont wsca: b S58. WFOK |5 uSL Mar. 1o
$22900 Amateur Net FRBBE, VKAAKS VEIKN VBZKA KEIMZA A an

1 Ca QSL Awards Mgr. tor Southern NV. KTWDR noy

and reliably . . . the Regency way. ) GSaERA M fon Sonbern Y. STUDR na

muaning a Murphy's Radio Class at Western Higl

School in Las Vegas, WYJUSD WIMWFE W70K am

AND THE : W7ZOK raport goud Dxing. WZPRM is holierin

L CFOQURY an the galt coursy more than € on hi

radio, K7YVYN and K7ZAD SE.;?t the  Christma;
Haliday in XE-L.and. Traitic: Wi 223.

HR- 0 — i i FM PACIFIC: SCM, Pat Corri an, KHeGRW -~ RM
UHF The Ultlmate in SHEJAC, CIRS: KF—ISIJE:.j Mgiditional stations to re
celve WETN pat certificaters KHGG K KHBIJE ane
KEEJIE. ARRL Int'l DX contest had ots of Pac
. " activity including KJGDL heard on & bands. Congrat
440 is fresh It's new to Kaual ARC on thelr receat affillation with ARRBL.
o HR an | ke S L R e ol
" » BN - who O gl L1agd g earlla
and Wlth our HR 440 YOU can e tglg Igu;_s of heg;ln% It u?as the hardest thing 'r:é
' 3 H Bver - SET was the biggest success sver. Qver 6
use UHF without using-up your stations aa:tl\.rizilImanvt wnh emers, [ower includln:
H solar power. wenl very Smoo V. ans are {o
budget. SO, ploneer some new wven tlzuqqer next year. Gov. Arlv«t.w.hlrwa.s In;lolhﬁd by
receivin ar sefnding rnessages to vty o ... ANc
qround! Put a Compact HR 440 ME. It s a pleasire to we?_come the SAn Francieer
~ SCMfor a visit recently. Tratfic: KHeJAC 124
under your dash or at your desk. KHSLIE 98,
‘ ' SACRAMENTO VALLEY: SCM, Norman Wilson
12 Channels it's the best way to usher yourself WAGIVD — SEL: WESNIUL. New officers foF the Morth
10 Watts into UHF Hilts ARC are: WABLXT, pres.; WBeNRR, vice-pres.,

\ $34900 Amateur Net

WEB6RDA, dir. L;p in Chico the Gotden Empire 4 RS
elacted: WAGWIY, pres.; HERYR, vice-pres,; WEBEIRT,
sery.; WREG LI, treas.; KeHTM, publisher, WEBGFAA |5
Now an Advanced Class ticke! holder and WBEAKE

/ WASANY, sscy.; WABWE, treas.; WesMU' KoLl and

. WBGIFW and WABSIM passed their Tech, WHRSE is
wiler now dn DHS and WABCHE 15 the ngw EC for Shasta

o 0. WeV QY has recently mioved to Grass Vallay from

=5 the Bay area. WBBGEY has » new KLM 2-meter amp,

ecen ING. 77 Tt WESRRA, i o, 40 metar soper systar Uperating:

e GGE. and | regret Lo repar of Paradise

& 1978 mumwﬁmnud ante %ELEGTHONICS' c' ?' 07 Hecords Street 25 a Silent Key, WoaJVD was pleased to address the

WasUuDD, recently  underwent an  operation  that
restared his sighl. Ml JACK! K6QIF and the SHC-
famento AREC had a large turnout for the Simulated
T mergen Test, Trafflc: W6ERSP 159, WEDEF 34,
KORPN 14, WABJVD §.

lndianapolis Indiana 46226 dan. meeting of the El Doradn Co. ARG, Their pres.,

ANTE NNA SUPERMARKET'P'O Box ]632’ Largo, FL 33540 SAN FRANCISCO: 5CM, Husty Epps, WEOAT -~
qgnqrats to WASHVX an being selected editor of the

DIPOLL AND WIRE ANTENNA KITS, complete with HI.Q BALUN, 100 rope, copper AN L 5{-’n¥ﬂ"é'&,°2;é’é?é‘é“?e?.fe'.ztiﬂeﬁfﬁsiéf.
antenna wire and insulators, ?:g i) c;;pHsﬂrRﬁhanduhoeg.qzl;igﬁ \:r;or. tgt aagses tlrf'é
80/40/15 parallel dipole ........... $35.95 160 short, mlr length .. ... “ % %ﬁ‘éa'fsac'ﬁfﬁ*’{’iﬁ‘&|W§%:’ a‘%é"prrlﬁfis" CJd'ghp,aEﬁcgt?n
4072015 paraliel dipole ........... $10.95 80 short, 63 length ... .. ..., L. 830 s M tz 53% ng a'l‘h: 0 ufueri: Irouu Hn,
80740 frap dipole ................. $41.95 d0short, 33 length ................ s75.95 é‘\,}i?:gm‘;%;.af;’.i“& 2«?%?3‘“[5‘; it Iilzt,,;‘of’g,%’g?, g
H N i ~ LW " ' - —_ e we me.
40720 frap dipole ................0 $34.95 Single band models from ......... $24.95 BT o] ton()akmom?u&}mg upnqductif‘,g -
VERTICALS —rcomplete with Universal Aounting Base, Folds o NEW }},‘2’;’.}‘??’:{‘ i :85"’5{;{‘“;?;'5”“&:555123 gﬁ,anﬁ .O\jv?rﬁg
5" tor Easy Transport, Hvy. Duty Aluminum Tubing. Apart t/Portable JR  Y7catloning in Mexica. WEBGITN busy helping to get
pariment/Portable Terra Linda High School's new B station, R, S
42323}{?% 13';29T|:I e Sﬁ-gg Igo compa:fgrh hgtf. $43;.g§ apt. roof or patio, § theﬂair. {ﬂvmaﬁ%"m?“p LA él;‘sﬂsigzanpg _}_%-%%%,
rap 22° hgt. ... 93 80 compact 20' hgt, ,.... . camper, trailer, mo. Traftic: {lan. .- 220, 202, KaTP 194,
40/40/2015 trap 30° hgt, . 49.95 A0 compact 15 hgt. .,... 2495 for hgme. All b'ands- &E‘éﬁ{_’ :??e’ngﬁNAhéﬁwa?wa 26, KePE 20,
i . fal - 3 7
ﬂ)f-g)xgsrtgap 20" hgt, .. 38 20/15/10 full size vertical  29.95  80.10, folds to 5 easi. TR
Fasalun.....oo iy, 13" height .

- 3 LLEY: S0 11,
' cle $2.50 for Dipoles, $2.00 Verficat 1310 540.05 (g a%gzqiﬂyg?: ‘:ﬁs@oéﬁg&ﬁpﬁ'\;}(ﬁﬁgﬁ;
—_ v 33, erticals. d$58 aenerals. P - e on
k TOORDER lndu‘ e o |pouesr tee. Incll:adenlmerbankl and ga&.ﬂ{l wAéé%P will have gg "lTer‘;" eafl forllrpl'_?.l weeok.
IBwtusncumt 24 haur shipment. 30day guaran Expirstion Date on BB WhFGY  WAGGYR . KeTbR W ek,
; Far info: SASE or 1st Class Stamp. . Credit Card Ord ‘ biilding synthesized 2m rigs. WABKZY has 40 stu.

dents in ham classes tn Ridgecrest. K astarn Kern,
Fresno, Kings and utare counties active in SET.
WAGEXY has a 2.3 GHr beacon ready. Madera RC




NEW FROM HY-GAIN
2-METER BEAMS THAT
LAST I.OAIgIGER. WORK HARDER.

Introducing a whole new
generation of Hy-Gain 2-Meter
beams.

Completely redesigned for |
greater strength and corro- |
sion resistance. So they last |-

longer.

Newly engineered for

greater performance and max-
imum efficiency. So they

work harder, yvour transceiver
works better.

And built better. So you

pay less for the performance
you want.

Our new 2-Meter beams
give you the kind of perfor-
mance you expect from the

world’s largest manufacturer
of quality antennas. Yet, thanks
to Hy-Gain fechnology, they

weigh fess, have lower wind |

loading and are UPS shippable.

They use an exclusive new
element to boom mounting
system that’s mechanically
stronger and electrically
more efficient. Ali can be

D COSTLES

i

vertically or horizontally po-
larized. And all are constructed
of the finest aluminum and
ZMI hardware.

Hy-Gain 214 14-element
close spaced beam with ex-
fremely high forward gain and
narrow beam width. $26.95

Also available with 8-
element optimum spacing,
Hy-Gain 208. $19.95

Hy-Gain 205 5-element
optimum spaced end mount
beam with high forward gain
and broad frequency
tesponse. $16.95

Also available with 3 ele-
ments, Hy-Gain 203. $12.95

See the new generation of
Hy-Gain 2-Meter beams at
your amateur radio dealer.

Or write Hy-Gain; 8601 Notth-
east Highway Six; Lincoln,
NE 68505.

#Hergaim
WE KEEP PEOPLE TALKING.

Hy-Gan reserves the tight 1o change
prices, desians and/or specifications
at any time without naotice.

©IETT HyGan

SPECIFICATIONS 214 208

Mechanical

Boom length 186" 148 34"

Longest element 397" 404"

Turning radius a5 75 ta"

Wind survival 80 mph 80 mph

Mast diameter 11%-1%" Q.D. 1%-15%6" O.D.

Boom diameter 1147 Q.D. 114" Q.D.

Wind load area 1.68 ft2 max, 1.26 fi2 max.

Net weight 5.5 lbs 4.1 lbs

Electrical

Front-to-back ratio 20 dB 20 dB

Maximum SWR 2:1 2

Band width 2 MHz 2.MHz

Maximum power 250/500 PEP 250/500 PEP

impedance w/balun 52 ohms 52 chms

Y power beamn width 35° vertical 43° vertical
35° horizontal 36° horizontal

Stacking distance 82" min. 82" min.

205 203

75" 431"

39 54" A40%s"

73" 432"

80 mph 80 mph
114-18%" O.D. 1%4-1%" Q.D.
114" Q.D, 1% Q.D.
740 ft2 max. 496 {2 max.
2.9 Ibs 2.2 |bs

20 dB 20 dB

2:1 2.1

4 MHz 4 MHz
250/500 PEP 250/500 PEP
52 ohms 62 ohms

B80° vertical 95° vertical
45 horizontal 60° horizontal
82" min. 82" min.

April 1977
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ON'T GET BENT
- OUT OF SHAPE OVER
~ REPEATER CRYSTALS.

Amateur crystals 14399-148.01
only $4.50 postpaid.

Florida residents add 4% sales tax. Send frequencies, make and model when
ordering. Qur price includes most gear on aur free Parts List. For speciat equip-
ment not fisted, we'll provide prices on request. Master Charge and Bank-

Americard telephone orders accepted. No COD's.

See us at Dayton Hamvention.

Savoy Electronics Inc.
Man: égc turers of Quality Quartz Crystals Sinde 1937
PO. Box 5727. Fort Lauderdale, Florida 33310
305/563-1333

CRAMPED FOR SPACE? WANT DX?

Then you want the antenna that's known areund the world for its small size and superior
performance . . . The Muitibrand HYBRID QUAD for 6-10-15 & 20 meters.

* WING SPAN — 11 FT.

* BOOM — 54 INCHES LONG

* WIND AREA — 1.55Q FT,

* 1200 WATTS P.E.P.

* FEED LINE — 50 OHMS

* EACH BAND FREQUENCY
ADJUSTABLE

MODEL HQ-1
$119.50

if not stocked by vour deaier order direct.
We pay shipping in USA . .. Send for free
catalog of other models and more data. 1001 West 18th Street, Erie, Pa. 16502

apergies WRBARG aon 78714, CCATS  aperate
WREAGL on 10470 RTTY. WAGKHLUH has an 1€ 211
WABUOR a THS7004. KeWbPE a %320, WeEJQ a
10225, WABFLO WBBTTP and WEHLIA have Heatl
2036, WBANTQ 2 kever. K6ZNJ a 1 R-74004
WABWHS had over 100K polats in phone 5%, Sen
tmaquiries far Fresno Hamfest on Mav 6.8, 7T, i
FARC Hamtest, B, @, Box 8%, Fresno, CA 43721
WRGJGY has TAD, DEHC, and WAS as 3 Nowvice
WAGE XV working on a microprocessor ta steer his 2
ft, EME :ish, WEB6DKR WHOHT WRAROHB WealmM
WaWINM WBLHGMD WAIRV WolICP and WEGeMDD
attended SAROC, WASCPP hunting counties. Traffic
tlanad WASGIYV 15, WBHVRJS 10, WABYAR 10
WABKMW 6, WARIDB 5. (Dec.) AAsKMW 13
WBEMGG 10, KEPS) 5, WABYAE 2.

SANTA CLARA VALLEY: SCM, Jim Maxwell, WG
o GEL: WABRXEB., WBGINN and WABLIAM report
two way on 1296 with JNN warking from his new
‘Watsonvilie QTH to UAM's QTH in San Josa, This i
thought te be the flest Monterey Bay to Santa Clar;
Valley P-way on 12861 Also not QRY on 1296 |
WHEMYC. ‘WelLH got some nice PR in the Pala Alte
timeas during the Pala Alte/los Altos/Mauntain Viow
SET  exercise, 34 participated in ASH'S  well-ru
simulated earthquake emergency, including 3 hicysl:
wiohiles, WAsUAM is teacning microwave theury A
practice (what else?!) at SICC. Cnngrats to WAGHAL
tor his new WAL dlso to new (enerals WBEPOT anc
WAGBPL.Y, as well as new Advanced WHHOR an
Eoxtra licensse WREHBT, Interested in up-ta-<fate infc
apn N, CA repeater activity? An SALGL to the Narthert
Amatelr Relay Council {INARCE /o WEGO will brin
the latest repeater list prantio. WASQAGW now sport
WANY, even tho wurrently active as Z56WW, whil
KeQZ aow holds N6G, thought to be the first N6 Ir
SCW. N6IQ belongs to WHISG, <overing ¢ secon
inuuntaln  <abin location. WHF  cuntesters shoud
contact WASGYD tor some interesting thoughts ot
squalizing coinpetition betwaen the mountain-roppar
and the stav-at-homes. There 15 a way, feels Gyl
WRGIZF reports formation of the Willlams HItl &F
Relay Sa¢, (WRGAWMY down King City way. Plans are
Afnot to instali 2 new 2M machine on Wittiams HIfl te
serve Monterey, San Luis Ohispo, 5an Benito anc
Solthern Santa Cruz caunties. New boss of  the
NORCAL chapter of QCWA 15 WHYCT, with WAt
stild holding forth 45 secy-treas. Club Program Mgrs
please rinte: WHBSP/WEALA has a super presentatlos
avatlable on the future of Oscar aud ather gmatey
satelitke  experiments. Dion't pass it upl  Trathig
WeYBY 360, WERFF 146, WaALIC 54, WENW 47}
WFSOLI 22, WABHAL 14, wekK il 12, WBaHEBT 5
-F 2.

ROANOKE DIVISION

NORTH CARDLINA: SOM, Chuck Brydges, WawWH 2
C ST WAEHF, PAM: WADFQO., VHF PAM: K4GHR
HM: KAMC. EC of the Manth has departed NC bu
WadMUW/Don did his best for Pasquotank CGounty
and hopefully a new EC will jump in saon. Many EC
were stars during SET/77 and hapefully our score wil
be one of the national highs. Please watch QST fol
final SET results, The Cary ARS annual Swaptest wil
he July 16 1o mark your calendar. Congtrats te Gnslow
ARC how Leaque Aftillated. WALATCR and KAFTE
say Murphy s lurking in thair rigs, and probably
Inister M is in a few others. Central NT Tfe Net (13777
Salisbury} had 31 sessions, QNI 1154 and QTC 16, tnx
WaAVIM. Congrats to new NCSSBN Mar. WA SUWIK,
Maxine, wha witl be a goud oneé since she Knows
syeryhady on the net. Almost 200 came to Charlotte
tor FCC exarns in Jan. and another run is planned to
July. Alamancs ARG Y7 aificers are WH4AVHE, pres.
WAAASWS, vice-pres.; WAAIVR, sacy-treas.; WALACAU
ch. eng.; WAALF FW, mar-at-large. MNets: ttlmgrs local}.
& ime

Net (Abrev.) .

Tar Heel Emerg. Net 3923 Fan
{THEN}

SFK Net Ju2i B30
KNy

NC Single SideBand 3938 Fi30
(NCSSBEN N

c:alr\'oéinas Net (Early) 3573 700
<

sarnlinas Net (Latey In73 10:0¢
CNL

Ccaglul fias Novice Net 3rie B30
Lentral NO Tie blet 13573 Salis la:00
ICNCTN
Crstal Caroalina Net 3907 7100
CCN

Tratric: (Jan,) WAEAT 261, WALPSE 242, KAEG 223,
’ﬁ“’m 182, KAFRG 129, KdMe 107 "WaRCN" B,
; J o B2

WATZI 11, WAAICS 11, WBAVHE 11, WBACES &
K4EZH 5, KATTN 4. (Dec.) WBSEZR |14, WBAOXT
27 tNov.} WBAEZR 30.

SOUTH CAROLINA: SCM, Tom Lutkin, WASDAX -
Asst. SCM: Gary Barnetta, WAAMDP, SEC: WBATNS
Chiet PAM:  WAMTK. PAM: WAADIG. RM
WBACAK, Looks as if 1977 is going o be a Hanna
paar Tar amateur radio, raceived reports fram all avai
state of graduating and beginming NovicgsGienera
vlasses, Congratulations to WANTO for again plac'r%gBir
top of list in FMT. (4/10 parts per miltion}, WESOEZ
besides bemtg Net Mgr. of 4RND is zlso to b«
vontributing edltor to World Radio MNews. KAGL agaiwr
active an VHF/UHF and suslx?ests RSO party in spring
Anyane interested? WAFVLU reports 42 sectlon sta
tions active in SKT. WA4LFKY very busy during SE7
on Novice net. Looks like a fine %rsoup of Tfc mer
coming up. Regret to report WB4G in VA Hospital
We lgok forward to his return soon, Gharlestor
Movices start Roundtable an 10 mirs Wed. and Sat
For further info sontact WA4ZMT. Many new calis or
the band as result of reissus, Gireenville Hamfest i
Apr. 73 & 24, Hope to See y'all there, Nat repor
SCSSE QM) 1269, TG 158, Traffic: WEB4AR 341
WB4OBZ 340, WAAKXZ 140, WANTO 103, WAMTH
72, WAFMZ 53, WAANK 54, WBACAK X7 WALDAX
37, WBAUIDK 30, WADCX 30, WADIRF 11, WAAANW
B, WB4INE 6, WHENBK &, NAFE 2.

VIRGINIA: 5CM, Robert L. Fullmar, N3RF — SEC.
WRB4DTG. PAM: KAVWK. Asst. PAM: WAAYIU. RMS
VI KALAF: VSN WA4AEPD; 4RN W4SHJ. New officer:
tor the Springfield-Annandzale ARC: W4EM ?ras.
K7MPP/4, vice-pres.; WASKUT, secy.; WBIENI, traas
Congrats to the Danville Amateur Radio Saciety or
ARRL atfiliation and welcome tn the fold, Recvd :
copy af the Portsmouth ARC News & FE writeup aor
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The worlds first digitally tuned
SOM-10M SSB transceiver

with over 40,000 frequency synthesized channels.

e Ultra-stable frequency synthesizer
Large LED readout ¢ 200 Watts PEP
input ¢ All solid state including
electronic tuning ¢ Front end filtering
e Built-in TVI filtering ¢ Modular
construction » WWV Receiver,
Squelch, Noise blanker, VOX, Speech
processing are standard e Full
metering.

Discover a whole new world of
communications with the CIR ASTRO 200
... the Ham SSB Transceiver that has
established a new plateau of sophistication
for the serious enthusiast.

The built-in digital synthesizer with LED
readout gives you over 40,000 crystal
controlled channels in the 80 through 10
meter bands with 100Hz resolution. Just
press a momentary switch and tune your
frequency with no moving parts.

Calibrate it with WWV at the turn of a
switch for absolute accuracy. No more
crystal calibration.

And, as for frequency drift, the

ASTRQ 200 is ten times better than VFO
types. Total filtering sets the ASTRO 200
above all others for TVI and harmonic
suppression. Selectable USB or LSB allows
vou complete flexibility,

CW operation features include semi
break-in CW with adjustable delay and side
tone . . . no key click or CW chirp.

CIR offers a complete range of
accessories including fixed station console
and external frequency synthesizer for
crosshand DX work.

This extremely compact transceiver is
only 2.8" high by 9.5" wide by 12.3" deep
including heat sink. With all of these features
incorporating rugged militarized type
construction, it has no equal for SSB and
CW operation.

Be the first to learn more about the
exciting new CIR ASTRO 200 . . . ham
radio’s next generation transceiver.

List price, *995. Write or phone for

complete details.

CIR

TRANSCEIVERS




e i s =

YOUR KENWOOD HEADQUARTERS

TS-700A TR-7400A
ZIMTRANSCEIVER 2M MOBILE XCVR
FM/AM/SSB/CW FM, 25W, 800 Channels, Digital Readout
EDI Price $599 ED? Price $399

ELECTRONIC DISTH'BUTURS’ Inc. wereckst., muskecon, mick, s

TEL. (416} 726-3194 TELEX 225411

Communication Specialists for over 38 years

PECIALIZED

Communicutions

‘echnigques
hnigue

Need info on esoteric communication modes? Seven chapters
cover everything from RTTY to laser fundamentals. The chap-
ters on amateur fast-scan and SSTV contain practical ideas for
cameras, transmitters, and receiving techniques. An entire
chapter is devoted fo facsimile, including conversion of Telefax
transceivers and reception of weather-satel! ite pictures. RTTY
is thoroughly covered with sections on equipment and
hardware, AFSK, checking RTTY shifts, and much more.
Space communication and advanced techniques, including
digital communication, are treated in separate chapters. In this
era of specialization, Specialized Communications Technigues
forthe Radio Amateur Is hard to beat! $4.00 U.S.A. and Posses-
sions, $4.50 Elsewhere.

THE AMERICAN RADIO RELAY LEAGUE
225 MAIN STREET

NEWINGTON, CONN. 06111

130 QST

amatsur classes; NTS & the programs for thelr next ¢
meetings and FEB list of members. WATMN rpts or
VEN activitys WAAEPJ on VSN with extended into 4
KAIAF o WM. Tnx fellas as this répresents a ot o
effart. Recd advaince info an the ARRIL. Nat'l Canv, tr
be held in Torpnto June 3-4-5. HMM. Your &M askes
tar & recd the new call MARE & recd 1t Jan, 14, St
start to send QDY when busy, Hi, FBB OO rpt rece
from AAASBEC on violations, atse WaHD  gwe
WB4AJE. Have word from Director Wicker Wam Ly
that the LO meeting is tn the planning state, From al
Gbservations the SET was a real “'bara burner’ as yud
friend WAGBBEC wid say. Now i we zan get all the F ¢
rpts we'll bave It made, what say Bedie! Recd FB pt
and schedule from WBAKIT on WARAS preparation
for SET. Needtess to say NT5 got a terrific workout ail
along the line amd jruch credit Is due to all par-
Heipants, WAARLIE savs hits new HW.107 wrking great,
FRE ARMN stalwart W4SHJ s attending Suutheastern
Dlv. Cony, far the NTS meeting. WRAFDT savs rew
TH:520 rmakes ssb nore Interesting, 'WAYFC epls
wrkm? Europe for the first time on 160! Includes G,
BL, PA and F. Has 300 tt. long-wire. WATMN
compfeted HWZ2036 2-meter rig, wrks fine, aiso has
8/8 roltinear for car. WELXEB had 110 totat net ck-ins
during month. New £C WBADRZ was NCS in VSEN
and liaison to DARN during SET. Says new 20 vert.
wks Q. WANWM has new S8-200 amp and all anits.
wedthered the recent storms. WH4PRBG sez that Bodie
put on a fine SET and shud be congratutated, Many of
us think likewise! W4OQOE trving to improve CW rig
and plans to change ant. AFTER the cald wx, til. First
VE WAKFC attended board meeting and took part in
G Party, He cangrats SCM on Ysnazry new call.” Tnx
Vic. WAKX getting more active on VN, WasU. spent 3
whs in hoSpital with seme form' of ticker troubie.
sorry Charlie — take 1t easy! Dh yes, KEBKX makes
BPL for 1st time, Kudos OMI T ratflc: {Jan.%{KdEK)c
533, WBR4ADTG 233.] WARALRDI 280, N4RE 1

8 1 M
WAYZEO 60, 'WAYYEH 59, WAITMN 56, WALXEB 55,
KAITV 53 'WAZNS 82, WRADEGZT 16,
WALPBEG 38, WANTL 32, WAIUUK 10, WALEDY &
WaNHI 21, WASRNE 20, WaaEAY 14, WadNAs 14
WAAWQE T 13, WAZM 9, WAKFC 8 WAKXE 4,
WHADRC 4, WaKX 4, WELEKY 2, waT¥ | WedwlLi
b jDee] WALXB 183, KIKDI 41, EAAKKE 8,
WHADUY 14, (Nov.) KAKOJ 137, WB4alLilby 12,

WEST VIRGINIA: SCM, Donald B. Morrs, WaJM

New apointments: ORSs: WiPZT WREVEX. (Pgs:
WHBETEE WHBSAW, CCs: WRSTDA WaA KXW, Qfticers,
Tr-State ARC: WEBBWINZ, pres.; WBBRRL., vice-pres,;
WEBBAGOM, Secv.; WHEBAGH, trexs. Hillbilly Net with
AD7 stetions and 43 messages. WHEBILSW has 93
counties on BD é}hnne and cw, Opequon Radio Sac.
members WEAEL WEBINGE WABPE! WHALGW and
'WRBHOG aperated In Wi contast. Navice MNat In 31
sessions with 194 stations, passerd 110 messages. New
Novices, Weirton area, WSS DZU 1HX 1A 11C [1F 111
NE A HL IHZ TG 1Y, Clarksburg acea WDRs 1BN
IGX IGT 1GL GV 1GG 1B ITHA, CW Net 32 SEssions,
195 stations 64 messages. WVN Noon (ray Net 31
sgssions, 1101 stations and 153 messages. Wv'N Phone
Net 31 sessions, 1313 statlons and 26D messades,
Hanawha SRC  Committees WERAH, WABFLF
KBWNMX  WESTKX WBBTSE WBERRY K MBI,
Mountain State A0 and EM Assn.. dinnar attended
Y OWABZG X O WASTOX WEBBNMP  WARYHK
WBIAVL  HATEF WDEBDS HACHW WHTGF

68, WEBHZA 52, WESSAW 47, WEEYEX 45, WAC KX
AL WEIM 28, WBEI Y WBAYLHA 24, WACUL 19,
WASNDY mé’v?%m\snw, WHF Z8 15, WBATEE ),

WEBITJIN 12, K8 10, wagkoy 11, RUZ 10,
WEHBCNN &, WHaZNMX v, WRELE 7, Wasing 7
WBETEF 7, WABLFW 5, WBEPKH 4%, WANLFZ 3,

W > !
WBNIG 5, WREVAZ 5, WASKX¥I §, RSrDyY Yy

ROCKY MOUNTAIN DIVISION

COLORADO: 5CM, Clyde 3. Penney, WAQHLG ~
SEC: KAFLQ. RM: WBEHCK. PaMs:  KEDNV
WARY G, Newly elected officers LoRrgmaont ARG for
1977 are  WRONF,  mres; WHOO U, Jite-pres.;
WBAOSM, secy. WHROSD, treas, Milactll DX Assn.

BRACGS, ores.; WHEHAD, vice-pres.;
WEARTY, secy-treas. Qificars for 1977 Roulder & RG
are WRENELU, pres.; WEBSMMI ., vice-pres.; WEBENFW,
ssl.'%."'. W ‘W, treas. The Colo, “Ls officers for
1677, reelected from tast vear are WEEDUV, pres.:
WEARTF, vicw-pres,; WBEHUC, sacy.: WRHEM, traas.
Newly electad afficers for CCARC sre WPOGM

a
2
=
5
w
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%
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whmn.; WBANLW, vice<hmn.; WASWAD, rae, secy,|
WEPLIIV, secy-treas. WHWY ™ reports fhat during
1976, the Colo. Amateur WX Net handled a tatal of
#4,414 messages, for an average of 2334.3 per month
- Bt per day — 23,35 per hour, with an AVETAgS net
time of 2 hours. Sign of the times — wauld you believe
that W@HXE appesred nn a Z-meter net and WEHER
Appeared on an B0-meter cw het tn jan? WEATAQ,
who Is now filling an alternate PAN slof far TWHN,
passed his Extra Class exatn in Jan. It 5 with deep
rediet that we add to the list of Silent Keys in the
Colo. Saction, the call WABQCY. Net Tfe. for tan:
Hi-Noan QNI 1103, @TC 50, Informals 232, QNE
1261, 30 tessinng, GWIN Mt 359, OTC 354, 33
sessions. Trat{ic: {Jan.] WOWYX 2307, KEZ8Q wak,
WRBAQOT 544, WAGYND 709, WRALAL 206, WOHXE
193, WHETT 176, WBETAL |73, wWhlw 159, WaRE
139, KT 122, WEBUPVT 121, WRKLE 97, KATER
0, WAEJID 35, WBRIZD 32, WIGO 31, KGPVI a1,
WOLAE 30, WHENHA 30, V\{?GW B WAGHLQ 1.
(Dec.} WBATAGQ 169, WRETT 164, WB@GNHA 42,
WAGS,KXD 6, WaPT 5,

NEW MEXICO: SCM, Edward Hart
SCM: Jos T, Knight, WEPEY, HE! ! H
WSPNY. RMs: WS5VDH KSKHS. New Mexico Road
Runner Net meets daily at & PM local time nn 2940
kHZ. Southwest Net (SWM) mests daily on 3585 kHz
at 7:15 PM local time, reports QNI 357 for Jan. with
tfe. count of 279, QNI up, ifc down. Hreakfast Club
net meets daily on 3940 kHz at 7 AM and reparts 657
2Nd and handled 38 messages, During the SET, Jan
29/30 SWN held 6 sessions and handied 45 msgs, 16
stations participated, W2ZHHN/S, Los Alamos, now
WEVTL, WSGQNQ reports the 04/64 repeater now has
an autopatch Instatied and the 16/75 repeater went
from 2 watts to 20 watts. KSH2ZH veturned from CA
for a short wisit, The Pecos Valley ARE is runmng
MNovice classes. More on this later. Tratfles W5J0

553, WELIH 246, K5KPS 242, WSHAD 284, WSENI
1¥5, KEMAT 75, WBS[LZE 72, WALYTX 38, WSRE
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e BLUE

iS5 RERE!

Don‘t sacrifice maximum power output
and high efficiency for linearazation. The
BLLIE LINE offers you the best of both
designs. The BLUE LINE ampfifiers are
engineered using the latest state of the
art stripline technology. This design tech-
nology means efficient broad band output
with a very high degree of mechanical
stability.

'Ef engineering is the only name

vou have to remember when it comes to
VHF or UJHF amplifiers, just look at the
variety available.

Ll

I

POWER POWER WIRED AND
MODEL FREQUENCY EMISSION INPUT QUTPUT TESTED PRICE

BLB 3/150 45 BBMHZ CW-FM-S58/7AM aw 1650W TBA

BLC10/70 140-160MHz CW-FM-558/AM 10W TOW 139.95
BLC 2/70 140-1600MHz CW-FM-S58/AM W 70W 159.96
B1LC10/150 140-150MHz CW-FM-58B/AM 10W 150w 254,95
BLC 304150 140-180MHz CW-FM-558/AM A0W 1650W 239.95
BLD 2/80 220-230MHz CW-FM-S5B/AM W GOW 159.98
BLD 10/6Q 220-230MHz CW-FM-S5B/ &l 10w GOW 139.85
BLD 1120 220-230MHz CW-FM-SSBS AR 10W 120w 259.95
BLE 10/40 420-470MHz CW-FM-S58/AM 10W 40w 139.95
BLE 2740 420-470M Hz CW-FM-BEBsAM 2W 40w 159.95
BLE 30/80 420-470 CW-FM-S88B/AM 30w oW 259.95
BIL.E 10/80 42Q-47C CW-FM-S58/AM 1w sow 289.95

FEATURES

® High efficiency means low current
drain.

® fHroad hand design (no wning),

& Direct 12 volt DC operation.

® Indicator lamps far On/Off and
FM/S5B.

® Healay switching lallows you to
put ampiifier in or out of circuit
at the flip ot a switch).

® |nsertion loss of less than t dB.

®* One vear tmited warranty on

Dan‘t torget our popular PA-2501 and PA-4010 at $74.95 (wired and tested] $59.95 (Kit)

Fxport prices slightly higher. Prices subject to change,

AV AlLABLE AT THESE DEALERS:,

(LU 22N

Hab Suarth Electronics, Faort Lorian, 1i
Dupad City Ham & OB Sates. Davenporr, 18
KENTUGKY

Cohaun Amateui Suppiy. Trenton KT

"CORNA

% £iectraple Enterprises. Carson. CA&
Cieeteamey & Hohbilas, dMuarces O2
sctrade |ontrronsng, Him Linda, T4

W Fleetrie; Fresne, 8

meouUeE Steres, (ac., Evreka, €8

I 8l# Cons blestronics. San iase, CA
Wasteam. ban dMarcos. (U

Sackar Corplorstian, waldae, £A

NEW YOHE

Sires Communicutions o, Freeport, WY
Farry Electranics Naw tork, NY

CRE Fatarprisns, Horsahaads, NY

Ligimar Elactrares, % Hativlon. L1, NY
Lottior Electronins, Ggdensbirg, NY

LOUISIANA
Islan “HE Communications, Jamastown, NY

Frank L Bewr Horhio, ine | New Crleang, 4
MASSACHUSE T TS

Tuits Hadwo Etectrance, Magiord, MA
MICHIGAN -

Harry G Crobis. Northviile. M1

Alarnt Ristobuning Co., Qoteait, M1

Fradio Suupiv & Engineering, Oetralt, M1

AISSISSIRP)

NORIH CARGLING

kel s b facrrones, Durham, MO
COLORADO

Listaning Past & Electromagnetics. Uurange, ©O

Communmicanon Specrlties, Aurora. CO
FrLofiina

Arataur Whalesile £ige., Mam, )

st tpcies Bajes Co., |td, Mams F L

NE L AHGMA
tmrnick Llectremes. fne., Broken ferew, GK
Hadia Stare ine, Oklahomia Siky, O
LOUTH DARODTA
ghard1 Armteur Conter, Watartown, 50

tELINDES Vornmunirations sarvices, Phaladelphia, M3 TExAS i B
K lang Hadio, 1nz.. Fapra, (L. PRSI | Al blertramics, Gatlas Ta
Spyctemnied, lna | Osk Park, 1 Ajpha Elnctrame habs, Celumbig. MO Tarn £lactronics, Garland, TX

Zqgral Engineeting, Hauskar, TY
tNEIANA NEVADRA

Aptian Lab, Blnormungton (N

VoA Radio, Las vogay, NV
bi bravenin B | Badreon N

In ather areas contact VHF Engineering direct.

parts and labor.

W IRGINGS

Radio Gomenieications G | Roanoke, v &

WasHING FON

A H T Camimunications, Seattia, WA
WEST VIRGINIA

Communication Systams Go-. Ripley, Wi
WISCONEIN

Amateur Electronie Supply. Milwaukea, Wi

Communicarians Elacs., Fond du Lae. Wl

CAaNALA
Hyiown karine Limitad, Ditawa, Caida K2H 2V
Traeger Distributars Ltd. Richmond, B G Y7i1kd
PLERTO HICD
Edispon Electranics, Inc., Santurce, PR
EXPART
CORY RO, Inc,, modus, MY

Allow 6 10 8 weeks tor delivery.

WE HGNOR

master charge

THE MI'ER!MJH CMD

DIVISION OF BROWNIAN LLECTRONMICS (ORP,

£ ine

BANKAMERIDARI],

320 WATER STREET o BINGHAMTON, N.Y. 13901 e 607-723-9574
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GET ONE MILLIVOLT SENSITIVITY ...

with this
counter and preamp

FEATURING:

® 10 HZTO 520 MHZ

® LARGE 0.6 INCH
READOUTS

® T PPM ACCURACY

@ 100 WATT THRU-LINE

® FAST COUNT RATE

@ b5 MHZ OUTPUT JACK

The MODEL 7 HERTZ METER has 10 to 20 millivalt sensitivity over entire RF range. When
used with & Counter Preamp listed below, wilt read signals down to one millivolt rms. Three
inputs give 70dB dynamic range (0.01 milliwatts to 100 waitsl. Features include: bianked
readout, display "hold™ switch, line or 12 volt operation. One year warranty,

The COUNTER PREAMPS have 20dB {X10} gain and the proximity probe reads frequency
withoul touchung circuits. Avaids frequency pulling of oscillators or generators. See previous
ads in QST. May be purchased separately for use with any counter. Alsn for scopes, meters, ¢tc.

Model 7 Hertz Meter, 10 Hz to 520 MHz, 0.0001% . . $450.00
UHF Counter Preamp w/probe, 1 MHz1o 500MHz ........... 49.00
VHF Counter Preampw/probe, 100kHzt0 200MHz ..., 35.00

Shipping included on paid orders. Send check to PAGEL ELECTRONICS or call (213)342.2714
for COD’s, Fareign add 10%, include necessary customs forms.

Made 10 USA

PE PAGEL ELECTRONICS §742-C Tampa Ave.

ELECTRONIC COUNTERS Reseda. Calif. 91335

Do you need gear?

New and Used
Plain and Fancy

iveusacall...

(the cost will be deducted from your purchase.)

Mid Com Electronics, Inc.
2506 S. Brentwood Blvd.
St. Louis,Mo.63144
Monday through Friday

314-961-9990

9:00 A.M.-6:00 P.M. CST. Till 4:00 Sat.
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UTAH: 5CM, kreip Greene, W7EU — SEC: WATZBO,
RM: WIOCK, In 1976 BUN met tn 36K sassions jor
5,714 minutes actaunting for 10,597 check-lns stic-
wessfully campleting 422 messages. Six net certificates
were issued. From Jan. 1, 1959 thru [rec. 31, 1974
5!8 seats), there were 6,381 sessions of BLUIN with
| 25,862 vhack-ins wmpietmg 12,846 messages In
106,537 minutes. A total of 123 net certificates were
insued. Thanks to the dedication and teamwork af all
net rmembers and especially the NCSs. A successtul
SET was beld due to much advanced planntng by
those involved, Thanks fraom the SEC and ECS fo thass
wha participaterl, The Utah CUnde Net held some very
active sessions during the SET. WAYGWU waorked
WARRD in Convent 17a. via treak sKip thru the Hidden
Peak Repeater. Quite sume distance for 147 mMH2.
WTYBE rtaports a three way %0 with W4IFE and
WBEPP/4. The unusual thing is that WEEPP taught
Herh and WAJFE the code and theory for thelr tests
back in 1931, First Q50 since then. Much discussion
about nominations for the SCM position baing vacated
by yours truly in Juiy, May the best man have the
support of all, Traffic: WATMEL. 122, WAYJIRG 101,
WIQGX 67, WAJTEH 47, WI/BE 20, W/DKE 19,
WYEL 15, WB7DMI 7, W7UTM &,

WYOMING: 5CM, Chester Stanwaity, W7SDA — Sk
WOINHP. RM: K/KS5A. The Shy-Wy Radio Clob of
Cheyenne with the sooperatinn of school district one
sonnmrlna beginner classes in amateur radio starting in
Feb, W7IRL fow home recuperzting atter open heart
surgery in Qenver Jan. 14, The 1977 wy tdamtest will
be held in Casper, Wy ,JuIQ; 16 & 17. The Casper RC is
sponsaring the Hamfast. KYJED assembling the Heath
HW-20.16" Synthesized transcejver, 'W7SDA  worked
WIVEW and WI2SA for his first contacts via the Oscar
satellites. Net activity has been good in spite nf paor
souditions onr VS.meter phone, K/SLM reports 20
iessions, 463 QNI, 8 GTC tor WEN. More infao on the
Hamiest next month, Traffic: W7SGT 443, K7VWA
359, WITZK 337, W7S11A &, WIRKI 4.

SQUTHEASTERN DIVISION

ALABAMA: SCM, Jim Brashear, WBAEK] — SEQ:
WADGH, PAM: WAdIYL, AM: WB4EK], wadlGG
has new keyboard kever. WAAZOW back on 2 metars
agin and s XYL is now WAIWMX. Hamfests? Yes,

obile ARC hamiest Apr. 16 & 1.7 — contact any ciub
officer for details. Birminghamfest on May 7 & 2,
NAANMG i§ chmn, W2TPV/d and WB2VYK/4 qave a
talk at the Twin Base ARC on traffic handling: the
Twin Base club also had Lt Roy Smith, AL Highway
Patral for a telk at their Jan. meeting. KAHJM sayy
those that ablend their Sat, morning breakfast realty
enjoy it — check in with them if you are in that area
o Bat, Thanks to all who helped with the traféic
handling/emergency exercises during SE7. Net Mana-
gers, serid (n your net registration berore June st to
dave your listing in the new Net Dirsctory. Active
Section Nets: AENM, 3965 at 00302; AEND, 2.725
at 23307: AEND 3.578 at D100.ZL. One holr aarlier (in
£ulu time) during DS1. Reminder to alf apointees -
send youd regorts manthly - many cancelled this
month for fadure ta report, Spoointed WAAIYL as
PAM and OPS, WALQOW as FC Enrdorsed WBARCE
WHATV Y a5 OPSS: WRAZDW ai OB% and KAJK as
Qga, Tratfic: (Jan) wWAdlOH 541, wBAEKS b3h
WARQS 516, WALNND 208, wadRMP a1, K4LY"J
61, KANOZ 54, WAAIGE 52, WHAQIH 4/, WREREF
23, WBATVY 12, 'WAEF &, WALZDW 6, WA4HGD 1.
(Dec.) KALY Y 54, walstid a,

CANAL ZONE: SCM, Tad Herrman, KZ5VY - Hello
fram Your new SCM, Many tnx to 4-5CM Rod Isler
KZIPL for FB toh, New Novice net nn 21,150 MHz at
B:15 PM on MWFE. A1l chack-ins walcome. Check-ing
so far include KZ55 AMN AKRN BAN BYN EBN MAN
POIM PMIN TJ TLN TV 4% VY WON WPN TEN and
HPIXDC, Many tnx to the CZARA Jmeter Craw,
Kdhs aMN AS BVN DS GB TJ TN PMN tor comma
during the Gamboa 10 mile foat race. KEGJIM eracting
a #-meter repeater in Dlabfo to provide more sommo
between the Pac and Atl sides, Mperationzl this fall,
freqs not yet determined. GL. o KZ556 on the At
side in his Noavice classes, Keep up the qud work. 1977
Hamitest at Ft. Clavton now WOW history, hope von
ware there. Great this vear, even betier next. Contact
KﬁgASkuf you want yourself Included in the next KZ5
callbook.

CGEORGIA: 5CM, A, H, Stakelev, KawC — 3EC:
KAYRL, RM: K4FLRA. PAM: K&JNL, Congrats to the
whale gang far a huge Jan. packed with actlvity!
ND4JC" at Plains and GSBN sponsored Presidentizl
lnaugursl Celebration were tramendous sucsesses.
Thanks to all who made these possible, especially,
WALAKLU and his crew. SET was a fantastic succnss
thanks to much planning by KAYRL (58N did
themselves proud due to gaod planning of WASAKLY,
Results 1)l being tabulated but it was the biggest and
best aver. Emergency sessions watched the bad
weather so caretilly it didn't even segm a problem!
l.noks ke ham radio in GA is ready, So many rlasses
are turning out &0 many new hams 5CM can't keep up,
Blease drop me a note o sand a message. Congrats to
KEVHC WBAHHX KAV R WONLPZED  K4FV
WAINALM KASWI and WBATEK for malung PSHEA.
Congrats tn WA4BZY making BPL Dec. and Jan. MNew
otticers ARG of Augusta, WaD v, are: WEACHRH, pres.;
WBATGY, vice-pres.; WA4KLE, secy-treas. ‘WaJM
werking 10 new countries on 74 while WASHL gul 3
mare states contirmed, WASNAZ/3 now 4BN rep even

though he gqoes to school four nights! Ancther ;iood
GTN bulletin by WKAFLR. &GA ARES net NI 126,
PG 15, CVEN No. | GNI 38, QTC 18, CVEN No. 3
QNT 724, °QTC 54, GTN QNI 184, BT 43, Catrl A
VHFE QNI 145, QTC 2. Trattle: (Jany) WAKE B,
WAFOE 440, KAWE 223, WAPIM 115, WA INAZ/A 42,

HC 81, KASWJ 74, WRATEK 74, WBALHC GE.
WBEHHX 65, WACZN 59, MAEV 5%, KAFRM 52
WaSHI &7, L 46, WAVTA 43, WAHON 20,
WEBYT /4G 24, 1, WAZPZD 30, WA4LHH

L7, w4PIK 14, WaNWE ¥, WM 6, WALIYE 4,
WALGM 4, (Dec.) WASBZY 1156, WasHL 27,

NORTHERN FLORIDA: SCM, Feank M, Butler, Jr.
WARH — The 1977 SET had a good turhout through-
aut section, WBATZR apptd. EC for Pasco Go. Othor
newsrenewed appointments: WB4LJR and Wa4QEM
as OPSs: KAIEX and WB4MRG ORSs, SNC's sarned
by WASFElL WB4GHU Jand WBAHKP on  EAN;
WHANMU on -4 RN; W4L.GV on NFPN; WBAQBE on
Tenn. Navice Net. N. Fl. rep. on D-RNS up to 97%
fast month! Qulf Coast ARC sponsoring adv. Class
theory course, taught by WALQV. WBATVG now NCS




it will pay you
to come to

Here your
needs get

of
really
good
service!

CHARLIE ANZIMAN, WAZAAB 7 "BEN SNYDER, W2SOH

“Come to Harrisen! I'll see to it that
your phone and mail orders get the
vary best aftention—everytime! You
cun depend on me. Let's hear from
youl”

“Hi, OM!I Old fimers all over the world
can telt you that I've been giving them
really good service over the past 50
years. it pays to do business with an
experienced prol”

SAM GONZALEZ, ¥ P4DST/WB2NVU

“Ola, amigo amateurt Eseriba o
llame en espaiicl o ingléds, vy con
muche gusto le ayudare a obtener el
mejor equipo, rapidamente vy
economicamente. 73.7

we started learning, more than 50
of how to give the very best -
‘ day we are down to " Z's"'—.
Zest in Zerving up Zatisfaction, and real Zip in filling
our orders. In between, we have a whole alphabet of
ays fo make you glad you are doing business with a
reu¥ ham outfit—with A Better Competency 1o give '
total satisfaction? oo

Here, at Hi i
years ago, ou
service 1o our custom

' So, whenever you wadiit 1o get the best equipment, most
quickly, and at the lowest cost—plus great satisfaction, -
’ :use wrife or phone Harrison—"you'tl b d you
Siave " phar risor ;

arrison

“HAM HEADQUARTERS, U.S.)

<VALLEY STREAM
10 Sunrise Hwy.

»NYC PHONE
895-4777

OPEN NIT =1
Saturdays

«FARMINGDALE, L.IL.
Route 110 at Smith St.
T 2 miles South of
* L.LE. Exit 498

(516)293-7990

At Rockaway Ave.

{516)872-9565

HELP! We need frade-ins!
Get our top
allowance deal, now!

@ nection!

Free

Call our Topy
HOTLINE o

Y
o in::fe (51 6)293-7990
e e BEN,cHAR LIE oRr SAM!
redit phong chorges on the orde '
roler,
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'STEP UP

“Ralanced-Pattern”, low TVI, BCI.

Costly, lossy, antenna tuners not recuired!

with each kit.

Far technical data and prices nn complete
Telrex line, write for Catalog PL 7

o -
S LIVEL dotaon

Cptimum, fuli-size doublet performance. Not appreciably atfected b

TO TELREX

WITHA
TELREX “BALUN” FED—"INVERTED-VEE” ® KIT
THE IDEAL HI-PERFORMANCE
INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY
MONOQOR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

Telrex “Monarch” {Trapped) .V, Kit
Duo-Band / 4 KWP LV, Kit $62.50
Post Paid Continental U).S,

Minimal support costs, (existing tower, housa, trea).

A technician can resonate a Telrex *‘Invertod-Vee” to frequency within the houri
Minimal 5/W/R is possible if installed and reasonated top frequency as diracted!
Fattern primarily low-angle, Omni-directional,

Gomplets simplified instailation and resonating to frequency instructions supplied

# TOMRUNICATION

WY IEMS
. INCE 1971

Irex -

T ANANRY PAKE NEW JFRSET UfFyy Us b

ook NEADER

TRONICS

Ll

The Atrenics Code Rearders:

* Display letters, numbers, and com-
monly used punctuation visually as
fMorse Code signal is receved.

+ Operating speed 5 to 50 WPM at
selected speeds.

« All Solid State.

fom ATRONICS

* Makes code learning faster and
easier.

* Asingle connection to vour recaiver
or transceiver speaker puts it into
operaticn

* Hard copy read-out of CW available
with TU-102 TTY interface Module
ABCEZL0rY.

Buy Factory Diract & Save! Send for Frae Literature.
USE YOUR BANKAMERICARD DR MASTER CHARGE.

ATRONICS 0. 80x 77. scondito, ca 52025 1714) 7851971

v ground conditions!

$ee Ress the country “ham® for a fair deal, $480 Allswance tor
your TS 520, tunmodified. good working condition with man.
ualsy; on the Tempa 200, Dealers tor tcam, Rohn, Drake, Hy
Gain. Husiler, Swan, KLM and MFJ.
Ross Distributing Company, Preston ID 83263
Phone 208-852-0830 Established 1957
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iy EEAMS! Memorize, sfudy-
“Teats-Anawers” for FCC tot and ond
¢l Radictelephone lcenses, Newly res
vised mmltipie-choice questiona and, dis-
gramd v sl gheas tested in FUI
exiny, -plua—"Setf-Study Ability Teat *
24,95 poatpaid Waneyhack Ginarantes,

P.0,BOX 26348.T
LAY lli*&[llilil!ﬂ II!FSIEB]- SAN fl‘AN(lSCO, CALIF. 94126

COMMAND PRODUCTIONS

ra NFPN. K4LEX now holds Wa4VGQ; WaTXE no
WA KS after struggle with F CC computer. Club statlo
W4SDR rups 200 watts on Volusta Emerg, Na
i47.42 MHz FM. R&FLGC apptd. Asst, EC far A
Yalusia Co. WaAVQE earned Florldora YL Certificate
WALING slected pres. of Lake Monrog SRS; meating
at €. of C. Bldg. In Sanford, first Mon, WBADW X s J)
Gp. nnw WDAAKC. K4DBM upgraded fn Odvancer
NOFARS new club simplex frequency is 146.49 MH;
New Wast lax. repeater is WR4AYW, 69/09, operate
by WRANCI, WAWHK had FB article on CW operatin
Tips in NFDIXA Mews. WA Z'S and KAVEY/4 won Flg
Skip FD traphies, Gamnesville /RS filed axtensiv
comments with FCC on WARGC Docket, WagF¢
named Outstanding Member of GARS tor 1976
WALPWE and WAKEA  upgraded tn  Odvansed
WAAMIL to Tech. WARZVP feceivad Extra Class afte
paswng all exam elements at one sitting! Wadkl
helped in highway emergency via 2m FM, WACSS wa
Fall VHF-50 Party, WB4GY X |8 now KAPD, Play
dround ARC hias a Novice £)g for 30.day [aan to nev
members. WBAQBE/MN has P-20 and  WAS-45
WALVRY WOATVE and WALQBC upgraded a
General; WALRALG to Advanced. WEBANIP acyjulred
T5-700. Tratfig; {Jan.y WAWNY 374, WR4AGHL 327

M 35, KAKPI 2B, W4aMG(
28, KAQER 27, WEAFIY 26, WALFKE 2. WAILE 19
WAGL 18, WBALIR 18, WBADXN 17, WRAVAP 16

DL 15, WBAVDL 16, WAATNG ' 13, WALHH(
12, WARNS 10, WAICR) 8, R4IEX ¥, WIFLYV &
WALECY 1. (Dec.) WBEHRG 104,

SOUTHERN FLORIDA: 5GM, Woadrow Huddleston,
KASLL — SEC: WEBAALH. Asit. BLOC: WAWYR, RM:
L PARS: WRAAID WA4NBE . Congratulations
to WAMEE and K4TH on earning BPLS ag4In this
manth, WAMEE also made PSHR 52, Wa had consider-
abiy more stations reporbing this musith, probably due
to SET. WAMEE W4QM and K4SCL. reported raceiving
EAN certificates. New appointments thi¢ manth:
WBAAID PAM-AN; WATSPL OPS and OVE; WBAWOG
OWS, WAJHP has faken & 1ob In VA, Sarey to Inse
him, KEDRH enjoved the I3 Party, WRAIKX (e
poried an auto accident fthrough the Lake Wales
repeater and had Highway Patrel on scene in »
minutes! The St. Petérsburg ARC instalted new of-
trcars: WHALWE, pres.; WAGPL , vice pres.: WALCTM,
secy.) WAVIP, freas, TYhe 5ET Jan. 28 and 30 brought
lots of activity within the Section. There wera many
Intensive Snlls st the local lovel with better thar isaa)
contact with locat govermment agencies and Bed Cross.
Lung hadl message handling, Including NTS activity,
seemed less intensitied compared to recant Years,
Flonda Gult Coast Amateur Radia Cayneil has recents
Iy placed a repeater in  sorvice  in Larqo  on
A#3.34/220.04. (n addition to the estimated 20 lacals
altedady active on 220, & group purckase plan recently
placed an additienal 22 Midland 13-509 units an 220
giving Pinellas County amateurs 2 real signiticant 22

MHZ capability. Tratfic: (Jan.) WAMEE 646, K4TH
B12,  KASCL 450, KASIH NF K

KABLM 106, WASLGT 92, KasJA 82, WAAGRYR S0,
RAYSN 74, WAEFIW BY, WalPA 56, wBdKS) 50
WOAEIC 45, WATYT 20 'WBALZS 40, WARBKER 40,
IWALPER 3, KAPXDM 33, WAGDK 76 WAZHOH 25
WedMML 23 KECGEY 27, WB4BZF 1B K4IS% 18
WBATIG 18, WALTIG L& WEAE VN 12, WAAMIT 12
WANTE 12, WASMK (1, WanMML 10, waold 10
Halve L WBAIPG 6" WAALXH 6 KaDRH 5.
WAAGH 5, WHAIKX 5, WALOWA 5%, wWaKd 2
(o) WALIPY 73, Wadd 63, waAHIW 40, WAGDK

WEST INDIES: 5CM, David Novoa, KPABDL — SEs
KPACY. PAM; KPAAOC, RM: KPAWL, The lub i)
Radio Aticronados Borlcuas, better known as the
Bambalanes are very active with KP4HG as pres. They
have a 2.meter net, are diving 2 Novice course and have
gond atiendance at maet:ngs. KPAERQ passas weather
reports to the West Indies in the Antitles WX Net. He
Is alse Asst, NS of the Caribbean Net. He stil has
fime to work OX. KP4FaH 15 h new rptr owned by
KPABRI, Will have Auto Patch. This is the tirst 432
MHz machine in the Isiand, KP4s AY A and AHQ have
Mulhi 27005, KP4s AZN CH o and bEMP have TR
F400As, KPAEFS passed his General exam, KPACM is
H0W NACM. KP4EQE/N wery active using a Heath
wevr. KPACLY has a TR-72. KVAFZ earned 160-meter
RXCC No. 3 Hrave! Tnx to KPABRE for assistance in
preparing this report.

SOUTHWESTERN DIVISION

ARIZONA: 500, Marshall Lineain, WINDQS — PAMS:
WIURG WAZKQE, HM: W7NHL. New calls in the
Kingman area aré WBYGSU WETOST and WRBT7OoVIE,
fram a class taught by WsKAX. New officars of the
Arizona ARG aré K7LUXR, pres; WA TOHS, vica-pres,;
KITLE, weay; WATVLLA, treas.; KFGH, act., shmn.
KTUIG 15 flew advisor ot Explarer Post 599, spon.
ured by the Ariz ARC, and is pres. of tha new Tempe
Ak The Scottsdale ARC has started a General and
Fdvanced License class with WR7GY T and WK 7R F,
tn charqe. New officers of the arizona Repeater Assn.
are WATENY, pres.; KIRAC, vice-pres.; W /GER,
sar,{'.; KFESA, treas.; Wi /KRS, pro erty custodian;
KIVOR, WIMDY, WBYCNY, WATMIY and W7Jsaw,
board members. WIHXM was teatured in & Prescott
newspaper article on license ciasses sponsored hy the
Prescott Amatenr Badio Assn, W7CAF is now K7 H,
WHTICAG monitors the Phoenix 88 rapeater 67 P,
daily far traffic to ba relayed nut of the area, New
officers of the Amateur Ratio Councll of Arizona are
WIHFER, chmn: WBZEYT, vice-chmn,; K/VDG, secy.;
WATNILY, trea and  freq.  ceoardinater  chmn.,;
WOTGEG, dir-at-large. ATN NI b9g, GTC 42,
certificates to Wr7RG WICRZ KIGH ®NMQ; SWHN
GNI 351, Qe 279 Traftie: (Jang KINHL 538,
WRICAG 211, KZZUY 104, WATKOE S0, Wingh
Hh, WAZCMY 21, WATPLOW 18, WIDIF 17, WrHFR
Lo, W7FH 12, WTCAF 10, Wa/cxl: G, KZNMO 4,
K7GH 2, WATICHK 2, WPYS 2 RIGLA 1, K7RLL [,
WIRD 1, {(Nov,) WBTCZL 6.

LO% ANGELES: 5CM, Eugeneg H. Violine, W&IMH —
Act. BEC: WeSPK. RM: WHGFKA. Recently have been
hiotlitaring the 220 MHZ band and alsn oparating a
lettle. This band is tar superior to the 144 MHz band In
many ways, tirst there is mors experimenting, the
dropagation seems to be hetter and 2 more serious




Call toll-freé 800"‘647'8660 N

for products by MFJ ENTERPRISES

UP TO 400% MORE RF POWER

PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER

LSP-520BX. 30 db dynamic range IC log amp and 3
active filters give clean audio. RF protected. 9 V
hattery. 3 conductor, %" phone jacks tor aput
and output. 2-3116 x 3-1/4 x 4 inches,

CWF-2BX Super CW Filter

By far the leader. Over 5000 in use. Razor shamp
selectivity. 80 Hz bandwidth, extremely sieep
skirts. No rnging. Plugs beiween receiver and
phones or connect belween audio stage for
speaker operation.

« Selectable BW: 80, 110, 180 Hz « &0 ¢B down
wne octave from center freq. of 750 Hz tar 80 Mz
BW » Reduces noise 15 dB » 9 V battery
® 2-3/M16 x 3-1/4 x 4 in. o CWF-2PC, wirad PC
board, $18.95 « CWF-2PCK, kit PC board $15.95

LSP.520BX L.
peautiful 2-1/8 x 3-5/8 x 59116 ingh Ten-Tec
onclosure with uncommitted 4 pin Mic jack,
output cable, rotary function switch.

Same as LSP-520BX but in a

CMOS-28043 Electronic Keyer

State of the art design uses CURTIS-8043
Keyer-on-a-chip.

o Byilt-in Key « Dot memory e lambic opera-
tion with external squeeze key o 8 to 50
WPM » Sidetone and speaker « Speed, vol-
ume, tone, weight controls e Ultra reliable solid

state keying +300 volts max. « 4 position
switch for TUNE, OFF, ON, SIDETONE OQFF
e Uses 4 penlight calls e 2-3/16 x 3-1/4 x 4
Inches

SUPER LOGARITHMIC
SPEECH PROCESSOR

Up To 400% More RF Power is
yours with this plug-in unit. Simply
plug the MFJ Super Logarithmic
Speech Processor between your
microphone and transmitter and
your voice is suddenly transformed
from a whisper to a Dynamic
Output.

Your signal is full of punch with
power to slice through QRM and
you go from barely readable to
“solid copy OM”,

MFJ-16010 Antenna Tuner

Now you can operate all band — 160 thru 10
Meters — with a single random wire and run your
full transceiver power oulput — up to 200 watls
RF power QUTPUT.

» Small enough to carry in your hip posket,
2-3/16 % 3174 x 4 inches » Matches low and
high impedanges by interchanging input and
output e S0-239 coaxial connectors e Unique
wide range, high performance, 12 pesition tapped
inductor. Uses two stacked toroid cores

SBF-2BX S5B Filter

Dramatically imptoves readability.

» Optimizes your audio to reduce sideband
splatter, remove low and high pitched GRM, hiss,
static crashes, background noise, 60 and 120 Hz
hum e Reduces fatique during contest, DX, and
ragchewing » Plugs between phones and re-
ceiver or connect between audio stage for speaker
operation « Selectable bandwidth 1C active
audic filter « Usas 9 volt battery e 2-3/16 x

MFJ-200BX Fréquency Standard -

Provides strong, precise markers every 100, 50, or
25 KHz well into VHF region.

e Exciusive clreuitry suppresses ali  unwanted
markers = Markers are gated tor positive identi-
fication. CMOS IC's with transistor output. e No
direct connection necessary e Uses 9 voit
battery e Adjustable trimmar for zere beating to
YWWY e Switch selects 100, 50, 25 KHz or QOFF

C e 223116 x 31/4 x 4 inches

MFJ-1030BX Receiver Preseiector

Clearly copy weak unreadable signals (increasas
signal 3 to 5 “$” wnits).

« More than 20 dB low nolse gain = Saparale
input and output tuning controls give maximum
gain and RF selectivily to significantly reject
out-of-band signals and reduce image responses
» Dual gate MOS FET for [ow noise, strong signal
handling abilities e Completely stable = Op-
timized for 10 thru 30 MHz » 9 V battery
s 2.1/8 x 3-5/8 x 5-9/16 inches -

$27°

MFJ-40T QRP Transmitter

Wark the world with 5 watts on 40 Mater CW.
« No tuning e Matches 50 ohm load s Clean
output with low harmonic content s Power
amplifier transistor protected against burnout
e Swilch selects 3 crystals or VFQ Input « 12
VDG e 2-3/16 x 3-1/4 x 4 inches

MFJ-40V, Companion VFO ............. $27.95
MFJ-12DC, 1€ Regulated Power Supply,
1amp,12VDC ... ...l ~. $27.95

$1595

NEW

CPO-555 Code Oscillator
For the Nowcomer to leam the Morse code.
For the Old Timer to polish his fist.

For the Code Instructor to teach his classes.

o Bend crisp clear code with plenty of volume for
classroom use » Salf contained speaker, vol-
ume, tone controls, atuminum cablnet « 9 V
battery e Top quality U.8. construction s Uses
565 |G timer « 2-3/16 x 3-1/4 x 4 Inchas

e
OUR QFFER TO YOU

Dear Feilow Ham,

Tey any MFJ products and if you are not
completely satistied, return it within 30 days for a
full prompt refund (less shipping). Call us today
toll free B00-847-8660 and charge your Bank-
Americard or Master Charge, or mail your grder
in today with your check or money order {or use
your BAC or MC). Please add $2,00 for shipping
and handiing.

73, Martin F. Jue, K&FLU

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On

MFJ ENTERPRISES

P. O.

[ITTE TR st charge

BOX 494

MISSISSIPPI STATE, MISSISSIPPI 38762
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b Amateur Electronic Suppiy is the Best place
to buy your new YAESW gear. Besides large
stocks, top trades and fast service, we have
one of the BEST equipped service depart-
ments in the business. This is very important
to you because the dealer that sells Yaesu is
responsible for providing Warranty Service.
FT-101E 160-10m Xcvr w/processar . $729.00
FT-101EE As ahove, but no processar. 649.00

FT-101EX AC only, no mic, etc. ... . 589.00
FY-101B Remote VFO........... 109.00
SP-101B External speaker ....... 22.00
SP-101PB Speaker/patch........

A9 Fan....................

RFP-104 RF speech processor . ...
XF-30B AM filter........ e
Labor - AES install AM filter. ...
XF-30C CW filter, 600 Hz .. .. ..,
DC-1 DC-DC conv for EX_.. .., .. 45.00 &
Crystals For FT-101 series . ..each 5.00
FT-3018 160-10m 40w PEP Xcvr ... 559.00
F7-3018 Digital As above, digital.... 765.00
FT-30F 160-10m 200w PEP Xcvr ... 769.00 |

40.00 ¢

FT-301 Digital As above, digital. . ... $35.00
FL-110 Solid State Amplifier ....... 184.00
FV-301 Remote VFC............ 109.00
FP-301$ AC ps (FT-301$/3018 Dig)  $0.00

FP-301 AC ps (FT-301/301 Dig).. 125.00 §
FP-301 CID AC ps w/clock, CW ID. 209.00

FR-101S i60-2m Receiver......... 489.00
FR-101 Digita! Receiver........... 599.00
FC.6 6m converter......... 2. 2400
FC-2 2m converter. ............ 25.00
Crystals For Aux/SW..._.... each 5.00
XF-30B AMifilter.............. 40.00
XE-30C CW filter, 600 Hz....... 40.00 |
AF-30D FM filter. ............. 49.00 §
FM-1 FM detector . ............ 20.00 §
SP-101B Speaker.............. 158.00
SP-101PB Speaker/patch........ 59.00
FL-101 160-10m Xmtr,........... 525.00
RFP-101 RF speech processor .... 79.00
YD-844 Base sin microphone . ... ... 29.00
¥YD-846 Hand microphone..... oo 16.00 |
FL-2100B §0-10m linear, 1200w PEP 399.00
FTV-650B 6m transverter ......... 195.00 §
FTV-250 Zm transverter .......... 199.00

YC-500-J 500 MHz counter - 10 PPM. 248.00
YC-500-8 500 MHz counter - 1 PPM. . 365.00

YC-500-E 500 MHz-0.02PPM .. ... 489.00
YC-601 Digital readout (101/401) .. 169.00
Y0-100 Monitor scope . ........... 199.00 3
YC-301 Manitor Scope............ 219.00 §
YP-150 150w Dummy load/wattmeter  69.00
QTR-24 World clock.............. 30.00
FRG-7 GC Synthesized receiver. ... .. 299.00
FT-224 10w 24 ch 2m FM Xevr. .. .. 245.00
FT-620B Sm SSB/CW/AM Xcwr .. ... 365.00
Mobile mounting bracket......... 15.00
PB-1424 Marker unit........... 25.00
XF-90B AM filter.............. 40.00
FI-221R 2m FM/SSB/CW/AM Xcvr .. 595.00 §
Mobile mounting bracket......... 15.00 §

AMATEUR ELECTRONIC SUPPLY |
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200

Branch Stores in:

Cleveland, Ohio & Orlando, Florida

LEAGUE EMBLEM

¢ Availabie in the form
of a rubber stamp for
use on QSL cards, cor-
respondence or any
other place you want to
indicate your League
membership. Same size as
the illustration above. $2.00.

e With both gold border and
lettering and a black enamel
background, the League Em-
blem is available in a lapel-
type pin {with safety clasp).
Special colored emblems are
available to League Officiais
and Appointees: Yellow for
Advisory Committee, Orange
for QSL Bureay, Red for
SCM; Green for RM, PAM,
EC, SEC; Blue for OO, ORS,
OPS, OBS, OVS. Pin or
button $2.00.

e The Emblem Cut is a logo-
type {solid cast metal) 5/8"
high for use in printing letter-
heads, cards, efc. $2.00.

e The Emblem Paich is just
the thing for your blazer,
cap, or jackei. Gold border
and lettering with black
background, this embroider-
ed emblem comes in iwo
sizes, 3 inches high by 1 7/16
inches wide and 5 inches high
by 3 inches wide. Washable.
3’ patch $1.00. 5’ patch $2.00.

All items available posipaid from:

THE AMERICAN
RADIO RELAY LEAGUE

Newingion, Connecticut 05111

TIME

FOR SOME NEEDED
ANTENNA WORK?

SEEPAGE 160

type ot operator. There are »i% repeaters active along
the caoast aise onre an AL Wilson, whith has guos
cuverage. WEGPKA s planning ta pperate on it
meters as soon as he can tind rowsn for the antenna,
besides which he is #xpernimenting with multi-elerment
two meter antenpas. The JPL club tiow has an
Amateur Radio Exhibit 1n their library bldg. The
display wicludes amalteur spacecraft models, apd ather
memorabiiia, WaLFP recently donated back issizes of
WST to the Mitlikan libraty at Cal Tech to completes
the whole group. The vearly SET are ower .with a goos
turnout from the tratfic nets but rothing heard from
the S56 or two meter groups, Wonder if they were not
prepared ar i it lack of interest, Listened to severar
repeaters and there was nothing going on there excep
the same ole thing. KeASK néeds tive states still to
cotplete fis SBWAS. 'm beqinning tn woander 1t the
fiberalized licensing proqrams are redlly going te bring
iR more amateurs or JUst gradually convert us all to
hecaming CB operators? Muost ot the new hams get on
2 meters and park there for the rest of the tima. Lets
hope that thev keep incentlve licensing, it wilt harp
keap the high standards at {east on the low bands. The
Lively gang at the Linited Radio ARC are already
preparing for Field Day full steain, WavH has been

romoted to Senior W.P. of the Saciety nf wireless

inneers while WeW1 replaces Nim as Chiapter Director
of the DeForest Chapter No, J., congrats to both, A
very tine get together recentiv brought a large group
ot the Southern Californta traffickers together at Long
Geach, thanks to WARTVA and Army KEEA tor their
eiforts and bulletins, Lets do it mare nften fellows.
#hil farmerley WHDQX now sporting a new call N62 2,
there are Several of these new calls floating around,
worll now NeRE, Traffic: K6rL 201, WeHLUJ 175,
WEINH 164, WRSOUD 108, WEEPKA 94, WeDED 79,
WeBWG G4, WERAE 53, WHRKRD 39, KeLA 23,
WeNKE 10, WBHAIT 6.

ORANGE: SCM, Wm. Heitritter, WHEAOAKR ~— Asst,
SCM: Dick Birbeck, WKHCID. SE: WBHAGE, PAM:
WoRCPB. RMs: WALTVA, WBBAKR. ECs: KAGGS
¢ WALV  WaAbYWS., Mew
appointments: WECPE PAM; WBLKN WRENSL ECs:
WRENSL  OD: WRBBNEX  CPS;  WREOUD ORS;
WRBBNEX OWVS, K6WS reports the Haa Amatear
Radio Hadio Assd. specializes in providing off-road
tacing commumication services at no charge. Contact
Neil “Vadnais WABTZA 950 River fir. ;l'urco. A
91760 tor further Intormation, New otficers at Highes
(Fullerton) ARC: WHEHSA, pres.; WARIFP, vice-pres,
WB TG, secy.; WESLHMW, trezs. New officers af
Anaheim ARC: KeMXL, pres.; WABMUP, vice-pres.;
WAGPZI, stcy.; WHSBALD, treas. Morongo Basin ARG
(]Yucca Valley) has WHEHAX T repeater olerationai an
46.19/.72 from GTH of WBHPL. Lee DeForest ARG
(Hemet) has AKES nat Tua 7:30 P.M. with OBS
WEBESKL as NCS on 146.52. WASCHH has a new
ICOM [¢-211., The Jan. SET Included station set up In
Qrange County Mall providing answers to the public
on Amateur Radio; Channel 2 (KNX'T) coverage of
WEGOGID (Santa Ana Hed Crods) usi the & FM,, 11
P.ML and 2 4.0, News; highest written tratfic rates
and participation ever. WRG6AAC has heen relacated to
Santigo Peak (Approx. H550-tt. Elev.) as <smbined
eftorts_ of the Standard Commutiications H.RC and
Lake Elsinore AR, Freq. 136.37/.97 has coverage
from San £hego to Santa Barbara counties and extends
Into NV. Centributions towards support of this new
iepeater should be sent to: Dhavid Maxer WBGHNSU
18860 Nexter Lake Lisinore A 92330. An ARES et
is conducted at 7 P.M. Thur. on WRBAAL, WBEQIE
reports Novice class (Mon. 7:30 F.M,) has 40: Tech-
nician Class (Thurs.” 7-30 P.M.) has 10: both at
Saddleback  caollege. Advance/Extra starts Feb. 3
{Thurs, *:30 PN Heom 312 Mitsion Viejo High,
WATPOUWEBBHQV is naw living and attending collége
in Orange County, Traffic: WBGELG 847, WAETVA,
LBZ2, WED 102, WORF #8, WAGYWS 29, WeuBD 13,
WeCHB 11, WevQZ 5.

SAN DIEGO: SCM, Arthur R, Lmith, WBINT — SET

* 1977 was held in two phases this year. Phase I Jan,

29-30, provided input to NTS and was mostly Red
Cross ariented. Phase Il, Feb. 5, concentrated on a
local simulated e¢arthquake, ARES supported Hed
Cross, Clvil Defense, and fire departments throughout
S.03. County, WEBGF WBSETY WhINT atlended PAN
staff meeting in L.A. Mew slow+speed/beginners traffic
net operates daily at 1800 PT on 3730 kHz, Net iD is
U“SON." Novices & Techniclans welcoms, WHDEY &
W made annual trak to SAROC, KEDS received
Silver Bowl award from 5.0, County  Yolunteer
wervice Bureau for work with handicapped students.
Upgraded: WBGHUA tn Extra; WABLLV, WAGODE to
General. Palomar ARG monthily tiea mart has bacome
biggest around. 1st Sat. each month in SWAN Elec-
tronics parking lot, Oceanside. S0 County Qtfice of
kmerz. services needs amateurs for RACES program.
Call 4484611 for info, Imperiai viy ARA planning
dinner neeting for May. Treaffic:” WB6PVH 153,
WEBGF 170, WBHFTY Lel, KGGJES 115, WEPZL) 36,
WEDEY 22, WESIF 23, KELLKD 4.

SANTA BARBARA: 5, D, Faul Gagnon, WALDEL
— K6YNB continues to write for 5T and NCJ. KW
appointed an QRS, WABWYD again active on MAKRS.
The new Santa EBarbzra directory is out, Contact
WOPOL tor a copy. WBHHOZ teaching class in Sante
Barbara also Advanced and General, WBG6IBQ and
WABRBLS continue 0 NCS the Section ne! on 3935 at
& P.M. Wed, WEGQDS donated a 2210 MHZ repeater to
SHARL for use on Santa Cruz fsland. KEYX authaors
the interference zoiumn  in Worldradio MNews,
WEGSRF dunated a tode instructograph for use by
SHARC classes. K6AGRA a Silent Key. The Ventura
G CIub auction went weli. Keep June 19 open for
the Sateilite ARC picnic In Santa Maria. WBEGQMN in
Lharge. WEGT FW feaching Advanced and Lxtra classes
n Santa Maria. Dtficers of the Siuiphur ML Hepeater
Assrt. dre WAGTPL, pres.; WH4CRBZ, vice-pres.; tvery
Sat- at 8 AWM. Santa Mana hams get together for
breakfast at Sambos. WAGMHA ts on KITY from
Simi. We shill need a PAM and a mgr. fny Teletype
Bulletin Network, PSHR: WEITA 47 WAGVES 3B,
WHHKPL 29, The SET went well. Many thanks to
those who participated. Tratfic: (Jan.) WABMREZ 226,
WALBVES 204, WBHKPL. 34, K&W! 61, WeSTa 33,
WAGDEY 20, ¥, ¥ 385
WASVES 319, WBSKPL. 213, WhITA ST, WoBLIEN
#4, g}(:;vgl 13, WePOU 4, WBeHIW 3, WREIBD 2,
BLH .

WEST GULF DIVISION

NORTHERN TEXAS: SCh, Ted Halthecker, WSEJ —
Asst, SCM: Ruth Chance, WASWIW, EC: WSDWL
HM: WSLA. ) Party seamed to have more than ever



before, and enjoyed by all, BET activity directed by
WhOWL with 51 taking part in Dallas Cty outstanding
success with 758 points claimed. Clubs in Metro area
repurt huge envoilements in Movice and other classes.
DARC has 96 Novice, 55 General, 22 Adv going for
173, with much work by KEVKT WBSNKL WisGQ
WESMZP WABRSS & WASGNT. Forth Worth KC
Ciub has 36 Novice, 36 Generals and 25 in Extra class
with work by WBSFLG W5H5BY WSIYA WS5GM &
W5QMG. Congrats to all who are doing so much for
amateur radio. Trattic reports for Jan. even larger thar
Dec. so must be activity and not the Christmas card
rushl, SWOT bulletin Mo, 9 reports many DX openings
ok 145.1, wrtte WHIT A for info an this growing bunch
at VHE Hams. WABZNZ sends CRW reports faithfully
every month, Panhandle ARC Local Qscillatay fuil of
good info &y KSIBI and gang, reports Amarillo
repeater ‘tﬂau to be planning a second jnstaliation,
il pal. WSVR reported ifl, but at home. 1§ rarmored
that DARC is ettlng ready to publish Vatume 2 of Its
famous "'Blue Book.”" Reselve your copy now! City of
Dallas adopted a  "Tower Criinance™ with help,
shaving and pushing by many Dallas Hams spear-
headed by WBSLWEB and WBLHIBP — it wasa good jok
and a wvery farr ordinance, thanks feflows. Club is
$4000 in hole due to the fight, heeds your hetp,
WASGNT reports Amigod De Las Americas planning
activity again thts year, June thru Aug, — a fine public
health  assistance proaram, it you ave interested,
contact WASBGNT or WASKRE. Appomtments (n Jao.
WEUGM 00 and QVS with several new £Cs on the list
{or Feb, Many ot the clubs are repgriing planning for
Ereld Day, scheduled for June 25-26 this year. Sure
appreciate reports and wnformatton sent tr this office,
keeps it coming so we tan report the news and
activities from ail parts of the NoTex Section, It's a
tung way from Shreveport ta Texiine! Late note from
wasRPI on fnrrmation of new Lampasas Amateur
RC, with WSGFR, pres.; WBSRPL), secy. Looking
forward to ARRL attiliation and planning on starting
Novice ciasses soon — that's good work. Message
tratfic received this otfice connection with SET noted
and acted upon. Traéfie: {Jan) WSTI 408, WSDWL
136, WASING 34, KASOR 23, WBHLAT 17, WHRBGIL
16, WAEJ 15 WBLA 15, gt)er..] WSETI 2B6, WEGY 26,
WEYK 24, WBGLWB 19, KeSOR 1§, WSES 11,
WEPBN 10, WHGSMN 8, WhY K L.

GOKLAHOMA: 5CM, ieonard Hoflar, WASFSN -~
Asst. SCM: Ray Miller, WSRET. Congratulations to
Osage Amatewr Radio Soceity, Pawhuska; Newest
aftiliated club in K. We have maore clubs wuorking on
atfiliation and should be hearipg from them soon, 1t is
not all that hard to gain aftiliation and the henefits are
tnany and growing every day. Earty reports on 1977
SET are very encouraging BUT, | am afraid many of
otr new operators are not receiving the {raining they
need in emergency operations, particularly, emergency
traftic. 1 hate ta say this, but same considerad it as a
game and played it as such, This is refiected from
reports recejved. By the time this is printed, we will he
well into our Spring Storm Seasan, Many of our
groups are really readly, ARE YOURS? Some of the
few cals heard on the unets include: WBSUXI
WHSZLA WBHZNY WBSZNZ 7 WBHZOA, Also
WDSAAX WDHAGY & WD/ABL among others. Jan.
trattic totals almost double last year at this time.
Riuch of it Is handled on the cw nets with WBSHXZ
WBLHKGP WERSNKD Was0ovYl) WHSNRKC & WA4REC
realtars on DRM-5, Trathic: WBSNKD 446, WBEBNHKL
295, WAREC 173, WHRB 137, WABIGLF (06,

STEP UP TO TELREX

Professionally Engineered Rotator Systems

Featuring a Telrex custom-built 3-stage reduction Rotator-Selsyn-
Indicator system, which incorporated a 2-stage worm wheel reducer,
and a chain-driven final stage with feed thru antenna mast captiva-

tion.

Telrex Botator Sysiem Mode!
AIZ12RISX  illustrated (6000
inch |bs rotating torquel

Telrex has Amateur & Commercial
Roatators for practically any use.

q

Automatic antenna locking and
electrical limit of rotation pro- |
vided.

For technical data and prices on com-
plate Telrex line, write for Catalog PL 70.

MMINEATON I ™
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WABESN LOY, WBBKGP &1, WAFKL. 57, WBHA Z5 49,
WDSADL 30, WBHELG 28, W5S1LIG 28, WASOUV 27,
RSEA 20, KEZDR 7, WBSUCM &, WEFFW 5.

SOUTHERN TEXAS: SCM, Arthur R, Ross, WHKR —
B WHTGP. RM: WHUGE. PAM: WBBNUM. OOs
ieparting this month: WBSCIT KSOAE. VS reports
this month: WBHCIT WASQCLP, EC. WRLFMA, reports
WHSAAL/MN and WDSAAN/N are new ops on 80 mtrs.
W5SKR and WBSLHK graduated ten Mavice stugents
via FUC exams on Feb. 1: atl are watching mail box
closely. WESADC/N WDLHADHE/N and WDSAGS/N
new ops in Harlingen graduates of the WSKR g&rag

schaol. BEC WESTRM rorts great SET dfor 19775 has
KLHEWS Tor Asst. EC in the Pearland area. WBSNHV
ypgraded ta Advanced. ORS WASLJYH has more than
50 students in new code class. From WSES Bulletin:
KBGSA now on 2-rotrs with lcom 245; KSDKX has
designed and s building 55B rig for 2-mtrs (deslaning
and building is aimost enheard of these days); KSQvH
is now NSAB. WBSGXZ is new EC in Galveston
County, Trattic: WhKLY 523, KEHZR 476, WASYEA
34%, WALBRKU 325, WBHNUM 188, WASVEM 166,
WhTQP 158, WELGVQ 154, K525 99, WRBTHNN 70,
WHALC &, WSKER 54, WASQAL 32, KIGLX 30,
WASIYH 29, W5QO0 10, KSRVFE 8, WhHBHGO 5
WEBSFMA 2.

AMATEURRADIO CUP

Mail Check or Money Order to:

Fine white porcelain, Red/Black
straight-key design. May be person-
alized with call tetters and ARRL
emblem. 11 oz. size.

Cup, Key DesignOnly ...........$ 8.95

Cup, Key & Call Letters ......... T1.95

Cup. Key, Call &
ARRLEmblem............. 12,95

Whrite for free catalog.

Rusprint ® Box 7575 * North Kansas City, Mo. 64116

I v cron |

INSTRUCTION
|5 [ S DRI | TAPES SINCE
—

1966

CODEMASTER

LEARN MORSE CODE — IMPROVE SPEED

CODEMASTER TAPES have been proven inover 10 years of tucoessfuf
peapl thewnrid, This system offers s
preves method, complete quidance and accur ate sending,

Pickering Codemaster Co.
Box 396

Porismouth, R.I, 02871
(401) 683-0575

Single tape price ....
Any two; save $1.90 ..............
Alithree; save $4.85 ..............

Post Pald 4th Class Mall in USA

CM-1 BEGINNER (Novice Class)

A complete course of nstruction s on the fape, Practice material at
5, 7 and % WPM. Includas code groups and punctudltion. Prapares
you for the Novice examination.

CM-1'z INTERMEDIATE (General)
Espacially for Ganeral Class axaninahon study. No instruction; just
pragtice. ¥ haur & 11 WPM, 1 hour &t 14 WI&H and %= haur af {7
WPM. Includas coded groups and straight taxt,

CM-2 ADVANCED (Extra-Class)

. Mosly straight tax, sane codad groupa. T hour af 20 WPM. U hour
sach at 25 and 30 WPM. For real , play this tape ot twice spead!

t
i y Address

Tapes are 2-Track Monaural

7" Reel Cassette
A% P8 G120

i

[

I

| oM O
| Oem-1%i]

i Clem20d coon. ]

: Alr Shipment 51,10 perreal 508 per cassetteinusa [}
| BankAmericardNo. ______
! Mastercharge No.
! Chg. Card Exp. Date:

: Amt Gk, Matiey Onder etc. NoCash

! Name

i
| ity
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“UN IVERSAL TOW RS

Universal Manufacturing Co. 12357 E. 8 Mile Rd. V\,’arren Mich. 48089 \f 13] 774 - 4’140

FREE STANDING ALUMINUM TOW

Ll@ IN

for a great
tower?

Three good reasons |
to use Universal Towers

1 LIGHT WEIGHT - In additign toits weight |
= advantages, aluminum offers maintenance-
free lifetime beauty Eliminates painting anc,i
ugly rust mherent in steel towers. ,

A

(X

2 EASY ASSEMBLY Child’s play to assembile, b o
= You can easily put together a tower on the R "’ 4 .
ground and walk it up, or assemble it erect : - i
section by section. :

I/
g i )

3. STRENGTH - Important to your chonce
» Of a tower. Universal Towers are tested
to withstand the force of 80 m.p.h. winds
and are designed to resist winds ex-
ceeding that velocny

In addltlon to all of these advantages,

the total cost of a Universal Aluminum
- Tower is less than that of similar

steel towers extended over

the life of the tower.

If you have any questions

regarding our product line,

please contact your local distributor
or call or write for information.




COUNT ’EM!

Count ‘em — now Spectronics easily read display can be seen your transceiver or receiver.: It'sa
offers five digital frequency displays even from across a room. Just totally hassle-free hook-up.
for use on Most popular amateur plug the unit into 117 VAC in addition to these great dis-
rigs. It's the end of embarassing and connect the cable (supplied)  plays, Spectronics offers a high-
otf-frequency situations, and the to the VFO rec:eptacle on quality frequency counter for
heginning of direct digital readout your test bench. Model SC-
of actual transmit and receive fre- 30 covers B_Hz 1o 30 MHz;
guencies. Spectronics readouts the SC-260 from b Hz to
are economically priced for 250 MHz.
every amateur’s budget. Lintil now, direct digital
From turn-on , Spectronics frequency read-out was in-
crystal controlled readouts credibly expensive. But
give you better than 100 Hz no more. So order the
accuracy. From a cold start, Spectronics unit that's right
| they let you check a rig's VFO for your rig now. The
warm-up irregularity, as weli as Prices? Incredibly right. No
drift and linearity. The bright TF matter how you count ‘em.

Far Yaesu FT- 1[]1/FT-401 I\ﬂ
—Order Model DD-1—$169.95

COKEHWR0R 378 e s

.DE!L]

pruowes ©1e [T v m'ﬁ‘rd\

@ Ao Mo ¥ e
6} f h)

‘Jy For Tempo One \J}?

— Order Model DD-IT—$169.95

\‘—»‘—

\_Uﬂ “For Collins KWM2/2A and W For Siltronix Model 1011

755 series—Order Model DD-1C—5$163.95 —Drder Model DD-10/11-—-$142.85
e e et e e e .\I
| SPECTRONICS INC. 1691 £ast 28t street, signal Hill, CAS0806 |
| ENGLOSED IS $___PLEASE SEND: |
I 1 Model DD-1 [] Model BD-1-K [ Model DD-1T [ Model DD-1C |
‘ ® c.30 Count ! [ Modet DD 10/11 [ Model $C-30 0 Model 5C.250 %

odel SC- unter - .
5 Hz—30 MHz- $169.95 | [] Detailed data sheet on Model E‘ﬁ:ﬁ"l”,fﬁ;‘?{&""“ Master |
Model SC-260, 5 Hz—250 MHz—$219.95 |  Name g aceepret |
I Califernia residents add 6% sales I
I Address tax. Add $2,00 for shipping i
SPECTRONICS INC.| o vl it Cort U5, |
\ - ) : | City State Zip

1497 East 28th Street, Signal Hill, CAY0B0E M e e e e e )
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the ham radio brokerage.

+ Send me your

ly equipment summary.

FREE SAMPLE COPY

Hidden somewhere in this
picture is $286,851.50
worth of used ham gear.

Pon't see any ham gear? 10's hecause vou're looking at Buyers & Sellers,

Buvers & Sellers compiies its eguipment listings from all over the nation
and charges a 1 27% commissian if a sale ts made.

Buyers call to tell us what thev're looking for, we give them the price and
description of the unit they want 1an SASE brings a compiementary copy

week-

riame

addiess

City

{
!
i
1
£
1
|
1
1
1
;
1
I
i
1
t
1
]
]
[
|
1

Kenmore Station

Boston, Mass. 02215

of our weekly eguipment listh, Tu make a purchase a Buyer sends us a
certified check or money order which we hold until he has received and
approved the equipment., We then pay the sefler less aur commission,

Even though we don't have 2 warehouse, you can find $786.851.50
worth of ham gear by calling our Ham Gear Hotline; 617-536-8777.

BUVERS & SELLERS

Post Office Box 73

HAM GEAR HOTLINE

617-536~-8777
MONDAY-FRIDAY 9AM-9PM

ASSEMBLED $17.95
ADD $1.25 FOR
POSTAGE/HANDLING

VARIABLE POWER SUPPLY

Short-Circuit Proof
Typical Regulation of 0.1%

Very Low Output Ripple

Assemble in about One Hour

Continuously Variable from 2V to over 15V

Electronic Current Limiting at 300mA
Fiberglass PC Board Mounts All Components

Malkes a Great Bench or Lab Power Supply
Includes All Components except Case and Meters

KIT $1125

OTHER ADVA KITS: |

1AGK FROBE KT -Use with Gatus, EIL BT RTL, HTL, HIMEL nee mnas MUS (07
Busltin gromctian agamet palarity ikveral 3 crereolinge, Liaws caby % bew ma frem At
Uneter Lest Duinn EECY taadout. Comphens kit oludes cos amd lip fasde. CONLY $7.45
FIXED REGULATED FIWE S SUPPLY KITE-Shorsecut proof wrh therma) cusrant
frmiting, Compact usa and typieal ceelana; 5% iakn thes weal bor mae mlectrone
PogEn, Argilable for ny F A By @ A WY B RMima tav Fanuma, 108 &
ID0NA Fy.utiby voirage when ardenng. bk en

Thesr it hirs enadicty all . fdate detalal inmrtions 3ad plytedt

fihurglass P2 ards. Hower supdy kils Ar aar wadluds £t i patars, Add $1 7% Pz kit for
pnstage 2 haadling,

PMALL NOW FREE DATA SHEETS spndisd wnth mavy itami frofm this b FREE N
REQUEST-141 (o furyi sitigeany 2230t of 36 o1 Rare— 148 Nuad Op Simp ar we €100
FET wily vnry atdsz of K10 0f Mere pastmarked priarin 321547 Cro ben (M pet arder
MHDER TODAY Al cramae eubiset to pro.ic vty aad pricws subjeet 4 changs withaut ant.ce
A temy bre e surplus pasts TOT, tusatianally tesred.

WRITE FOR FREE CATALOG #76 ofering ows 260 tevhoonductast g 1n dmck
Yiend 1.3€ eramp,

TERMS. bopd chick or maney-arder (8 finds) with oerer We v T3t CIAs st to 1) S
Lomada aid Meuce {exispt £ kit 3100 handiing chargs sr ordars under $10 Cairt rer
“lents acd 6% sakes tae 1 creign urters sod pottagu. C1D cxders add 5100 powm chargs,

MORE SPECIALS: wfh
RELIGEON +18Y w0 A0mA VOLTAGE REGULATOR i Mary easy
dse Makas 2 npat Highly Reguiated *15Y Supply far OF AMP's ete,
Hequires enly weregulated DG i18-30v] snd 2 bypass cspacitors.

aVith Data Sheet and Schematics,  pin mIP 3125
LM741 FREC COMPENSATED QP AMP, (AZ41, MCT261, ate. IR 5i%1
MCTabR DUAL 747 DF AMP mbIP 331
HU4S58 DUAL 141 OB AME mDIP '8
ZNT04 NPN TRANSISTOH AMPLIFUER/SWITCH to 50 ma s100 B3]
LENERS -Specity Valtage 3.3 38, 46.3.5.1. 68 3.2 400mW 4/%1 a0

810,12, 15 16,18, 20, 22, 24, 2, or 33V 1105 | Wate 331,00
® MONEY-BACK GUARANTEE :
®ALL TESTED AND GUARANTEED

ADVA ...

BOX 4181 KO, WOOQDSIDE, CA 94087
Tel. {415) 861-0455

QIgDES TRANSISTORS | TRANSISTURS ITRANSISTORS [ LINEAR 15t
TENERS & PSS DIA|INAOST  tfaWSENE | umzagns s
RECTIFIERS  |zn7ie olaNanay stk TNseds AU IMMETS
ThS6 ta w5t 0 AR |24t WE1jcessn W04 [ LMZANT B im
wase  SShowgiw o ysifamany  3H|cMmr wooligemmiz ra
[T LTt S ] T PR Y P B it
1N44s Fawmz Mlanezs a1 (6109 44| LT £
N8 P ELINEE] AN NG .‘.-ﬁ £n 351 LM ZEN" i
e I T n) anezsd
THY14" Th/aT[ 2Nz19 MaNdarg (13
1N962 ta a5t [l riisd H-%1 [ zNd30r
pLikE] UlIMIITAS  Se¥|aNazlg
064 e [22s sl
EEK SN0 MO
TRAQUTY 12081 [2NZECY AN
TNAOLL (251§ 05 4 29 | ZNS3E2
H9008  1m3fINTIEA  4)INads
4006 A EIMEIO s [2No41EA
A0S i IMEEST SR |INGESEL (s i %
TH4008 g | 2N 3563 41 | 2MaR0t SESOL. LMRSICNIe 25
BAMOE GuckiiINTME S |INGGIE  ZSSESO2U  Gino | LMZ&TEN S
MR TSRt o INGESEE BStTSE o | dteiar
waget  mArioon ¥ ey canelmisn Hhalme oy
M4 1w 3630 61 |Inasii 5 v |WesERaDe g
waarr M ONTNA o pavigss o) :'&'};‘:ﬁ e lonan sis
IN4S ThiT [2M3801 sl | INsGET o !F‘I’iml '“ LMidEENT 2%
Wzt Pl R T e bt A T
[ e FRE S o LT CTURN 0 B gt et
Y T N T Fos o S g 17 Y
sz st ot faNside oon SRR 8 laons i
UL I ] et M PP pt
Npag | INS18Y i SHT4YSR i'a [LLanTl LN Y
VARALTORS  [am3e9r i [s182 ssaaio ol g |EAINEE" 3}
INS1Ag 1w ; N B A EL YL 54 SMTI0N H LMI2 00N ol
 inbiud Hlwin  a|mRie o L PlAmisin g
U4 WRME: 5 [2N3820 FIINSIN E|LINEARIES  [HERIsdTK: 744
FTAIMHY 51 (2N N (2MS29F  sTaallMIOEH  Srew IREsIaBONT 1is
WMV # INER LY EL L s AU ELMI0TAN 51 REATYSTR® 238
L LLEr ELE IR wist NS R T A IMAZSOCN 208
Wi awsses Y Gbkess  wk(iwacaw e JRoessioy s
MViE BWIN S00IZNEAEE S (LMIBA 108 [NSESEV +
MVTRES e M 5000MsamE 4R IWQIIN o INsss M
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ICar FET's WITH

35 & $10 ORDERS.?
DATA SHEETS
WITH MANY 1TEMS.

FREE

y

NG 100V T0ma Imde
L0000V 1A Reer

*SUPER SPECIALS:

anrdq
161K1

MPE 102 200MHr We Amp
40574 MOSFET HF Amp

1N4154 30V 1NG14 2581 [ LMIZ& cuad 741 Dp Amp

BHT W 2h Hoalgs Ree HE1T ] LMATE Pot ynlr Rag mb3p
ZNLITZ0 NPN Tranusior 651 NESES Timar mL®

2N2907 PNP Tranzstor Br31| LM7EY 22377 Ren DIF

2N 3055 Power Kistar 104 5% LM741 Comp Up Amp mUIP
203904 NP SmpSe Ji0Y 6511 LMTASE Dugl /61 moIP

ZN3306 PNP Appasw 2 Tug 581 | CAOBG & Trans Array LitF 5
LPBSH Power FET 2 Amp 351 ACAI950N 1SVBImA mDIP 1.25
RF391 BF Pawar dtup Teansistor 10-25W @ 3.30MHz TG-3 $h 00
SRR Timer lus The Ditlerans pinout fram B85 {widata) FeA1
HE4104TK Dual Tracking Requistor *0 2 to 30y 1 A Thede  $2 50
ACATI5TK Dual {rmcking Aequlater 15V 9 100ma, {11 661 Py
3038 Wovalorm Genaratar ~: 1A Wave with Girauts B Datsy ViR
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GTX-IT

$29995

Hand-Held
2-meter FM, 6-
channel, 3.5
walts hand-
held with
facto,
installed lone
encoder
ey 24054 MH
nc. z) Engineered and designed for -
$ 95 the quality consclous GTX-l CHECK THESE
2-meter enthusiast 52 4995 FEATURES:
e All metal case
Genave's GTX-200T offers the FM operator up-to 100 chan- . ‘Ame"gmﬂge ' d
nel combinations incorporating 10.7 MHz first IF and 455 Hand-Held e ryatals
MHz second IF for outstanding sensitivity, minimizing 2-meler FM, & « Features 10.7
aifects of adjacent channel interference. ﬁ,’;??s"ﬁén%? e MH:' crystal
ADDITIONAL FEATURES INCLUDE: held ‘ « Trimmer caps on

TX and RX

crystals

+ 1.5 watts output

= Battery holder

. i accepts AR
B regular, alkaline

o 30 watts output power, nom. 25 watts min.
@ 14 VDC input

» Separate controls for independent
transmit and receive frequency selection

« Switch for Jock-in of pre-selected frequency pairs or nicad cel's

allows one-knoh operation ﬂ‘“’“" les * Mini hand-held
ke i vailable moasures &

» Supersensitive dual-gate MOSFET « Nicad battery high X 2.625"
in receiver head end. pac wide x 1.281"

s Blacklighted for night operation & Charger for deep

o Factory-installed, front panel mount 12 digit tone g;"é‘i‘ hattery * Rubber ducky
encoder. « Leather carrying . gr;st_;ai_:tnrf;

. ’tl:'lESII.I tons incﬁaeﬁ e
encoder for ¢ B channels
auto patch . ;’a%‘:‘ ~diract

GTX-2 GTX-10-S IEJNE_ ENCODER PAD o
' ' . y T, 15, g-in Installation on most A TN
L, S L L Ay s i °o
nn freuvepcy selectar ncl. A 2z [4]/] TE-H TE-l ]
ifncl. 166,54 MHz} $189%5 $19995 $1499 $29% $5 9% A gg
HURRY! USE THiS HANDY ORDER FORM
A DU S N OR CALL COLLECT TODAY! -----“ﬂﬂ-1

. [j%l:’:: ll:t:ﬁ'a ARX2Z  2M 52995

— (317) 546-7959

[] aT%2er § 1995 Lamhda/4 2-M and &-N Trunk
4141 Kingman Dr., Indlanapolis, IN 46226 249 O Ammf " Trum 52995
Phone-in orders accepted (317+546-1111) O S]QQ?5 o TEt Tems Encoder P $5Q95
NABE O ATk-105 s| 4995 [ TE-II Tera Encoder Pai $ 4995
ADDRESS CATY. PS-1 AC Pawer Supply for use
amz  ${8995 T yi il mie: of ruascainn $§Q95
STATE & ZIP. _AMATEURGALL . 14 VOE—% amp

0 X $24995 and éhgo I:llcn;ainz stamdani cfys;als
or - $29095 i“;ﬁ%"”&:ﬂ’“"

Payment by:
| Certif%’;d Check ‘Mohey Order [ Personat Check Add $4 Radio for Shipping, Hendling, and Crysta! Netting.
03 €.0.D. Mmelude 20% Down d §4 per Radia ipping, Hendling, and Cry ing
Nate: Orders accompanied by personal checks will require about AGCESSORIES FOR GTX—! and GTX-1'I'

é‘gga“ﬁefﬁﬁ tgasggﬁsénctosed. Charge Batance Ta: 0 P$I-18 Optional Nicad battery pack ..,_.__...529"5
i ——  E — e
2 ag';;‘;mgggfgg ;if e si;‘i!?ﬁi e e e [ P&-2 Charger for GTX-1{T) battery pack ....... $ 3995
Interbank % EXPIES oo _ $1795
IN residents add 4% sales tax: s [} GLC-1 Leather carrying Case ..o 12
BET All orders shipped post.pald within continental U.S. [J TE-Ill Tone Encoder (for use with GTX-1) ....$4995

r_ﬂ--—_ﬁ-.-ﬂ

S T N TGN R ------------------------J
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- for HAM, CAPR, and MARS « Fuiil 12 chantiel capabiiity

* All solid state » Compzct size: 6% x 24 x 9 Inches »
g  Weighs less than 4 pounds « Dynarie microphong «
Buiit-ini spesiker « External speaker jack for 2 watis of
arisp audio » Unique quick release/| Iockmg bracket and
key included, . .

mmunications - o
“8tandard Gommunications Corp, F.0. Box 82150 - Los Angeles - Ca- 90009

rformance... yourchce o under $299°

Horizon “2” outclass&c them alll 25 war oufpme Meter FM transceiver

- & pnoethars right.

. Because ne two n"ansc:?wer appl:canons are exactly
- adike, Standard also makes the rugged 1§6~A An

actior Handheld for 2 meter FM, the
148-A, like the Horizon “2" s alsq aval-
able for under *$299. Both of these
rugged radios offer you exceptional
quality and autstanding performance at

DRAKE

High Pass Filters for TV Sets

provide more than 40 dB attenuation at
52 MHz and lower. Protect the TV set from
amateur transmitters 6-160 meters.

Drake TV-300-HP
For300 ohm twin lead

$10.60 ea.

Drake TV-75-HP

For 75 ohm TV coaxial
cable: TV type F
connectors installed

$13.25 ea.

fo recerve 8 FREF Dvake Fuli Line latalog,

Low Pass Filters for Transmitters

have four pi sections for sharp cut off below channel 2,
and to attenuate transmitter harmonics talling in any TV
channel and fm band. 52 ohm. $0-239 connectors built in.

‘operating at 30 MMz and lower. Rated

Drake TV-3300-LP $26.60 ea.

1000 watts max. below 30 MHz.
Attenuation better than 80 dB above
41 MHz, Helps TV i-t interterence, as
weil as TV front-end problems.

Drake TV-5200-LP $25.60 ea.

200 watts to 52 MHz. Ideal for six
meters. For operation below six
meters, use TV-3300-LP or TV-42 LP

Drake TV-42-LpP $14.60 ea.

Four saction filter with 43.2 MHz
cut-off and very high attenuation in al
TV channels for transmitters ’

100 watts input,

it spece| s subject to ¢ Ithgut .
please send name and date af this pubhcation fo- Al prices and speciicatians subject to change without nofice
540 Richard St., Miamisburg, Ohio 45342

R. L. DRAKE COMPANY DHAKE o Phinte: (513) 866:2421 » Telex: 288017

Western Sales and Service Center, 2020 Western Street, Las Vegas. Nevada 39102 » 702/382-9470
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HERE'SAHOT NUMBER
| 800-325-3636

- (Toll Free)
CALL

HAM RADIO CENTER

ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

MASTER-CHARGE BANKAMERICARD
TRADE ON NEW OR USED

‘Hours 9 AM.-5 P.M. (Central) | Closed Sun. & Mon;

THE HAM-KEY

NOW 5 MODELS

o lambic circuit for squeeze keying.
« Self completing dots & dashes,
e Dot memory.
« Battery operated with provisions for
external power NEW
¢ Built-in side-tone monitor, MODEL HK-5
s Speed, Volume, tone & weight controis. ELECTRONIC KEYER
e Grid-block or direct keying.
o Use with external paddle such as HK-1, $6995

$29.95 $16.95

Model HK-1

e Dual lever squeeze paddie, Model HK-3

¢ Use with HK-5 or any elecfronic keyer. ¢ Deluxe straight key.

s Heavy base with non-slip rubber feet. » Heavy base, no need to attach to desk.
s Paddles reversible for wide or close finger spacing. ¢ Velvet smooth action,

$19.95

Model HK-2 Available from your locai dealer or order direct. $ 44 -9 5

e Sameas HK-1, less base Model HIK-4
for those who wish to HAM RADIO CENTER INC' s Combination on HK-1 &
incorporate in their 8340-42 Olive Blvd., P.O, 28271 HK-3 on same base.

own Keyer. St. Louis, MO 63132
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Toronto,Ontario
Canada

June 3rd 4th 5th 1977
TheSheratonCentre
mponsored by

Scarborough Amateur
Radio Club

For more information, please write to:
77 ARRL National Convention

P.0. Box 1011, Station (", Scarborough
Ontario, Canada MIH 271

49 OGN Tower Limited {473




Drake Accessories

designed for convenience and accuracy

Drake Directional RF Wattmeters

W-4 1850 MHz  WV-4 20-200 MHz

Drake directional, through line wattmeters, using
printed circuits. toroids, and state of the art technigues,
permit versatile performance and unsurpassed ac-
curacy, yet at a lower cost.

in contrast to VSWR measuring devices of the past,
Drake wattmeters are frequency insensitive throughout
their specified range, requiring no adjustments for
power ot VSWR measurements.

Negligible insertion loss allows continuous moni-
toring of either forward or reflected power for fast ac-
curate tune up and checking of transmitter-antenna
parformance.

Indirectly measure radiated power (forward power
minus reflected power) and VSWR by means of aplastic
nomogram included.

Each wattmeter makes possible quick, accurate ad-
justments of antenna resonance and impedance
match, when placed between transmitter and matching
network.

High accuracy; ideal as laboratory instruments.

Removable coupler allows remote metering.

Specifications W-4 $72.00 WV-4 $84.00
Frequency
Coverage 1.8-54 MHz 20-200 MHz
Line Impedance | 50 ohm rasistive 50 ohm resistive
Power Capabllity [ 2000 W continuous {1000 W continuous

Jacks, Remov-
able Coupler

Semiconductors

Two 50239 input and
output connectors

Two 1N295 power
meter rectifiers

Type N input and
joutput connectors.

Two {N6IS power
meter rectifiers

Accuracy

+ (5% of reading +1% of full scale}

’~

MN-4 (300 Watts)
$110.00

Ter raceive 2 FREE Drake Full Line Catalog.
please send name and dale of this publication to;

MN-2000 (2000 Watts)
$220.00

Drake RCS-4

Remote Coax Switch

» Remotely Selects One
of Five Antennas

* Grounds All Unused
Antennas

* Grounds All Antennas
in Gnd Position for
Lightning Protection

s Front Panel Indicator
Monitors Antenna
Selection interval

¢ Protected Against
Adverse Weather
Conditions

* 50-239 Connectors
Provided for Main
Coax Feed-Line and
individual Antenna
Feed-Lines

+« Handles 2000 Watis
PEP

» Available in 120 V-ac
or 240 V-ac
50/60Hz Versions

JRSRARE

$120.00

= Gontrol unit works on 110/220 V-ac, 50/60 Hz, and supplies
necessary voltage to motor. « Excellent for singie coax feed to
multiband quads or arrays of manobanders. The five positions
allow a single coax feed to three beams and two dipoles, or
other similar combinations. « Control cable (not supplied) same
as for HAM-M rotatar. = Selects antennas remotely, grounds all
unused antennas. Gnd position grounds all antennas when
leaving station. “Rain-Hat” censtruction shields motor and
switches. » Up to 30MHz, insertion of switch changes VEWR ne
more than1.05:1, » From 30 MHz to 150 MHz, insertion changes
VSWH no more than 1.5:1, » Motor; 24 V-ac, 2 amp. Lubrication
good to —40°F « Switch Rf Capability: Maximum legal limit.

v

Drake MN-4 & MN-2000 Matching Networks

* 80-10 Meters

+ Antenna Selector and
By-Pass Switches included

A Drake matching network is a worthwhile addition to any
amateur station where peak performance is desired. Basically
identical, except for power frandling capabilities, the MN-4 and
MN-2000 enable feediine SWR’s of 5:1 to be matched ta the
transmitter, If input impedance is purely resistive, even higher
SWR's can be handled. » Besides presenting a 50 ohm load to
the transmitter, the Matching Netwdrk's built in rf wattmeter
allows accurate and continuous power measurement and
VSWR indication. The advanced wattmeter circuitry yields
frequency-insensitive readings from 2 to 30 MHz, and accuracy
until now obtainable only in expensive wattmeters,

All prices (suggested amateur net) and speaficalions subiect to change without notice.

> 540 Richard $t., Miamisburg, Ohio 45342
R.L. DRAKE comPANY <RI s

Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 » 702/382-9470
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TEN_TEC In Stock | NYE VIKING KEYS

Best for beginners . . . preferred by pro’s!

e
(e NYE VIKING SPEED-X

i Sure-handed, smaoth wperating!
Eight different models priced from
$6.65. No, 114-310-003 is shown,
left: $8.25

540 Triton IV 80-10m Xcvr
252G 18A 110v power supply ....
262G As above, w/VOX & sphr.. ..

252G/E 18A 110/230v supply ... E
ZGZG}rE Az above./inOX.ps';I?r.. . . SUPER SQUEEZE KEY
245 150 Hz CW filter . The fast, comfortable, easy key for
Ten meter Xtal . - you "side swipers!"” Has finger-fit-
f%znsm,:"ef:' ooy = ting paddles, goid-plated contacts!
il ' S8SK-3 has sub-base to mount any
SPEED-X key, $26.895. S8K-1
(shown right) $23.95

By the manufacturer of NYE VIKING Low Pass
Fitters, Phone Patches and Antenna tm-
pedance-matching Tuners.

“\ At leading dealers or write for catalog.
0] WM. M. NYE COMPANY, INC. 1614-130th N.E., Bellavue, WA 93005

KR1A Dual paddie assembly § 25.00
KR2A Single paddle assembly 15.00

KR5A Single paddle keyer, DC,..... 38.50
KR20A Dual paddie keyer, AC/DC ... 67.50Q

= | ATTENTION! .
!

THIS IS THE ONE YOU’VE BEEN WAITING FOR

Do you rotate the dials looking for an active channet or that “secret” frequency?
MNow do it electronically with the flip of a 1MHz In 2 sqc. — That's right,
switch and at a speed you won't believe 100 fraquencies / Z sec, |
until you see your rig’s LED readouts
503 Argonaut 80-10m 5w Xevr ! zipping through t‘he frequencies and
205/AC5 Low-power ant. tuner . .. , locking with amazing accuracy.
206 Crystal calibrator

208 ol OH frer : This full band scanner, designed specifically
215P Microphone w/plug ’ for the FM-144 by PBM — the same peaple
405 80-10m 50w linear . that brought you a full band scanner to

P compliment the GILB 400. If vou fike your
KDK, you'll love it with this accessory.
With reliability you can c¢ount on — now
available from:

-

Scan any 1 MHz or use the program
switch fo scan the entire repeater
segment - 144.00 thru 147.99 MHz in
4 seq. Your KDK will even display the
frequency you're transmitting on.

R
master charge BANKAM ERICARD

THE la!‘t\FDQN» CARD

AMATEUR ELECTRONIC SUPPLY

INTRODUCTORY PRICE
wired and tested,
4828 West Fond du Lac Avenue $1 790 P
Milwaukee, Wisconsin 53216 {716) INDUSTRIES, INC. $245.00 Va1 nstructions.
. 625-8200 F.0.BOX 102 00 Value
- 5:;“: (414) 442-4200 9AM-APME.S.T.  GETZVILLE, N.Y. 14063 Add $1.00 postage & ins.

N.Y.S ms. add 7% tex.
Dealer interfacing to your rig available at a shght additional charge.

WANTED FOR CASH i

Cleveland, Ohio & Orlando, Florida Authorized KDK FM-144 dealsr,

R1051 or T827
AM3007 ampoplifier or accessories

480-T Ant. Tuning Unit SPS SQS units aiso wanted g
(Also known as GU1658 We stand on our long term offer to pay 5% more :n:las: :;::?:;vfnrncgs.
and CU1669) than any other bonafide offer. ARCO4, ARG102, or VC102)
Highest price paid for these units. Parts purchased.
Phone Ted, W2KUW colleci. We will trade for new 308 Hic;l;tlyEtIED D&Mqﬁ? I?Jol.‘:maz
amafeur gear. GRC106, ARC105 and some aircraft g
units also required. (201) 998-4246 Evenings (201) 998-6475
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THE STANDARD OF VALUE: ALPHA 76

B2+ KWPEP

B 1KW LOCKED-KEY

H 10 THRU 160 METERS
~“: M True CCS Kilowatt

Average D-C Input

B Fully Self-Contained
in One Cubic Foot

B Popularly Priced
Full Year Warranty

ALPHA 78 is first of all power — brute, un-
compromising power. It easily handles up to 2.5 KW
PEP or more — a full 1000 watts of average d-c input
- with no need for a key-down time limit! That’s true
‘continuous duty’ [or ‘CCS’ — Continuous Com-
mercial Servicel. No other linear amplifier, except
another ALPHA, delivers such power capability in a
self-contained desk top cabinet.

ALPHA 76 is also the only true [CCS] full KW linear
that includes 160 meter amateur band coverage and
costs under $2000!

Traditionat ALPHA ruggedness and quality are con-
spicuous throughout the ALPHA 76 — modern
ceramic tubes; a full pi-L network with silverplated
copper tubing colls pius Teflon-insutated toroids for
compactness and efficiency: the brutish 1.5 KVA
[CCS!] transformer that itself outweighs many com-
petative amplifiers.

ETO’s dedication to your convenience shows up in
features like the plug-in transformer for easy han-
dling and UPS shipping; the remarkably compact
one-cubic-foot size for a linear of this power
capability; full amateur band coverage including 160
meters; and the built in rf directional wattmeter. '

TECHNICAL SPECIFICATIONS, MODEL PA-76

FREQUENCY COVERAGE: Tunable 1.8-2.0 and
3-30 MHz; all bands 160-10 meters.

PLATE POWER INPUT: Up to 2.5 KW PEP-SSB,
1 KW average or key down; no time limit,

RF POWER QOUTPUT: Typically 1.2-1.5 KW PEP-
SSB volce, 800 watts continuous carrier.

INPUT & OUTPUT IMPEDANCES: 50 ohms
nominal, unbalanced; VSWR 2:1 or less.

DRIVE POWER: Nominal 100 watts PEP, 50
watts carrier; compatible with all popular ex-
citers and transceivers,

DMSTORTION: Third order IM more than 30 db
below 1 KW PEP output.

ALC: Negative-going, adiustable threshold.

TUBE COMPLEMENT: Two Eimac 8874
ceramic-metal grounded grid triodes,

COOLING: Fuli-cabinet, ducted forced air; low
noise centrifugal blower.

PROTECTION: Primary fuses, plate overcurrent
relay; AC & HV cover interlocks.

PRIMARY POWER: 240V/10A or 120V/20A
nominal, 50-60 Hz, 1Q. Automatic step-start.
SIZE & WEIGHT: 7.5"h x 17"w x 14.75"d. 75

pounds net [UPS-shippable, 2 cartons].

ALPHA 76 is real “ALPHA’ ail the way — POWER, QUALITY, CONVENIENCE. ..
YOU CAN BUY ACHEAPER LINEAR... BUTISTHAT REALLY WHAT YOU WANT?

CALL OR WRITE ETO FOR SPECS AND DETAILS ON ALL ALPHA LINEARS AND ON
ALPHA/VOMAX — THE NEW ‘SPLIT BAND' SPEECH PROCESSOR THAT BEATS RF GLIPPING.

BROOKSVILLE, FLORIDA 33512

EHRHORN TECHNOLOGICAL OPERATIONS, INC.
Tn P.0. BOX 1297

(904) 796-1428
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“W2AU" BALUN B

\4
\

THE APPROVED LEADING HAM AND COMMERCIAL BALUN IN THE WORLD TODAY.

1. HANDLES FULL 2 KW PEP AND THEN SOME. Broad-Banded 3 to 40 Me.

THE PROVEN BALUN 2, HELPS TVI PROBLEMS By Reducing Coax Line Radiation
. NOW ALL STAINLESS STEEL HARDWARE. 50239 Double Silver Plated
. IMPROVES F/B RATIO By Reducing Coax Line Pick-Up
. REPLACES CENTER INSULATOR, Withstands Antenna Pu!l of Over 600 Lbs,
. BUILT-IN LIGHTNING ARRESTER. Helps Protect Balun — Could Also Save

Your Valuahle Gear o
7. BUILT-IN HANG-UP HOGOK. Ideal For Inverted Vees, Multi-Band Antennas, YADIATICH

Dipoles, Beam and Uuads

w
L)
5
=2
=
-
w
—
=
§ m
=
N o o L

The NOW BEING USED BY ALL BRANGHES OF THE U.5. ARMED FORCES, FAA,
aﬂslgmi RCA, CIA, CANADIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS THE
wZAU WORLD OVER CURRENT DISTRIBUTION
BU;HIB:N BALUN THEY'RE BUILT 7O LAST... WITHOUT BALUN
TG | e BIG SIGNALS DON'T JUST HAPPEN — et N
T GIVE YOUR ANTENNA A BREAK Ny .

Gomes in 2 models. 1:1 matches 50 or 75 ohm unhalanced {coax line) to 50
or 75 ohm halanced lgad. 4:1 model matches 50 or 75 ahm unbalanced
{coax fine) to 200 or 300 ohm halanced load. e

gf:’%; AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIREGY e
SILVER The hig signal W2ZAU Balun reflects the type of quahtg that has kept our 4
£0.239 product out front and number 1 in Baluns the world over for the past We'll GUARANTEE
i : [0 vears. - no ofher halun, of
IT'S WHAT'S INSIDE The originator of the Baiun with a built-in lightning arvester and hang up any price, has at
THAT COUNTS! hook. these features.
UNADILLA RADIATION PRODUCTS, Tel: 315-437-6444 TWX 710-541-0493
\ Division of Microwave Filter Co. Inc. 6743 Kinne 5t. East Syracuse, N.Y. 13057 Cable-Micrafilco
R
It makes sense to save dollars by getting your antenna from
AN D SENSE Gotham. Quality and contest-winning performance are buiit
in, at rock-bottom prices,

NOW, FOR THE UMPTEENTH TIME IN OUR  FAMOUS GOTHAM QUADS
24 CONSECUTIVE YEARS IN QST: 0/15/20 qon,

absolutely complete,
FREIGHT PREPAID
for simple assembly,

the choice of the
ON OUR V40, v80, AND V160 VERTICALS! champs for
. maximum
Effective low-angle, omnidirectional radiation, easy assembly and /x performancel... $45.
operation, no guy wires needed, occupies little space, can be in-
stalled at ground level, exceptionally rugged, broad-banded, low CHAM P[ONSH]P BEAMS
initial cost, no maintenance, proven and tested design. Guaranteed
Gotham quality at low Getham prices. One of the best aniennas for Every beam is
the price. LOADING COIL INCLUDED, ahsolutely complete, absolutely complete in
V40 VERTICAL ANTENNA FOR 40, 20, 15, 10 and 6 ME- A o
TER BANDS. ESPECIALLY SUITED FOR THE NOVICE hardware, vond for
WHO OPERATES 40 AND 15... R - $2295 ; :

easy assembly,
V80 VERTICAL ANTENNA FOR OUR 80, 40 20 15 10
‘T AND 6 METER BANDS. OUR MOST POPULAR VERTI.

ap CAL. USED BY THOUSANDS OF NOVICES. TECH- 12 EI 2M Beam........... $40,
NICIANS, AND GENERAL LICENSE HAMS. .. e $24.95 5 El 6M Beam 36
' V160 VERTICAL ANTENNA FOR 160, 80, 40 zo 15 w T ’
4 AND 6 METER BANDS. SAME AS THE OTHER VERTICAL 4 El 10M Beam......... 34.

ANTENNAS, EXCEPT THAT A LARGER LOADING COIL
{1 PERMITS OPERATION ON THE 160 METER BANDALSO.. $26.95 g E: ;gm geam """"" 23

eam.........
HOW TO ORDER: Remit with order. We ship verticals prepaid no charge to you;

I
beams and quads sent collect cheapest way, due to size of package. g’ﬁ:’;pg d ?’r:;r;z: J ?ﬂﬁ:ﬁf

2051 N.W. 2 AVE., 200 phoms s on rceato
M IAM I,| FLA_ 33 127 é_end srarﬁpéd .e!'we:.[p:.Je for

literature an entire line.
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4 PREASSEMBLED COMPLETE KIT

' g‘it)scmi'

Crescomm Frequency Counters Features:

] High Sensitivity VHF pre-scaler {built-in), 100mv 5 Easy 6 hour assembly; all circuit broad tracks are
RMS @ b0z @ 300MHZ. Frequency range DC pre-tinned, have drilled holes and are plated through!
through 600MHZ Madel 600. All 1.C. sockets included - Makes trouble shooting a
2 . breeze,

Excellent temperature compensation_crystal con-
trolled time base, yielding +1 part/ 10° stability per ﬁ Cabinet, plexy window and all necessary compo-
hour after 10 min warm-up, £ 10PPM worst case, nents included for easy, trouble-free assembly.
from 0° to + 55°CI, at 100Hz @ 450MHZ is attain-
able, typically if calibrated to WWV L, This is approxi- " 890-Day full coverage warranty.
mateiy 2 parts in 107!
3 7 gt display, resolution 100Hz with 10m Sec. SFE’;,,":?:L“;‘\TES;%Q;S FEXO time base yielding %
gate interval, pre-scaled! 10Hz resolution with 1 Sec. ) )
pre-scaled, Hliz resolution with 10 Sec. gate inter- Optional 10 Sec. time gate resofution to 1Hz. $15.00.
val pre-scaled! {Free with purchase of above TCXO}

4 Built-in 5YDC regulator; input to 3-terminal requ-
lator is accessible for use with 12VDC out-board PS,
Y¥ou can use this counter mobile.

Optional 12VDC power recepticie and cord assembly
$15.00 {on preassembled counter only)

“HAVE IT YQUR WAY"
Complete kit or preassembled, burned in, and environmental chamber tested unit available for the commercial shop
or modern ham shack.

KIT Model GO0K 179.00 ea. PREASSEMBLED & TESTED Model 600 AT 249.00
Bank Americard and Master Charge accepted. Please include account number with order.
NAME i, —_
STREET. .. ___ - S
CITY. —-STATE e ZIP

CALLSIGN . — - _ SEND CHECK OR MONEY ORDER TO:




R-X NOISE BRIDGE

v Learn the truth about
your antenna.
\f Find its
frequency.

V" Adjust it to vour
operating frequency quickly
and easily.

resonant

If there is one place in your station
where you cannot risk uncartain
resuits it is in your antenna,

The Palomar Engineers R-X Noise
Bridge tells you if your antenna is
resonant or not and, if it is not,
whaether it is too long or too short.
All this in one measurament
reading. And it works just as well
with ham-band-only receivers as
with general coverage equipment
hecause it gives perfect null
readings even when the antenna is
not resonant. It gives resistance and
reactance readings on dipoles,
inverted Vees, gquads, beams,
multiband trap dipoles and
verticals. Mo station is complate
without this up-to-date instrument.

Why work in the dark? Your SWR
metsr or vyour rasistance noise
bridge tells only half thea story. Get
the instrument that really works,
the Palomar Engineers R-X Noise
Bridge. Usa it to check your
antennas from 1 to 100 MHz. And
use it in your shack to adjust
resonant frequencies of both series
and paraliel tuned circuits. Works
better than a dip meter and costs a
lot less. Send for our free brachure.

The price is $39.95 and we daliver
postpaid anywhere in US. and
Canada. California residents add
sales tax.

Italy write i2VTT, P.O. Box 37,
22063 Cantu. Elsewhere send
$42.00 {US.} for air parcel post
delivery worldwide.

Fully guaranteed by the originator
of the R-X Noise Bridge. ORDER
YOURS NOW!

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

Phone: {714) 747-3343

TROUBLE FREE TOUCH-TONE ENCODER

POSITIVE TOUEH (KEVS DEPRESS}® MOBILE @ KANTIHELD
DESK MEBUNT L N0 POTTED PARTS [SERVICERAKELE) 25 .
MIL. SPEC. COMPORENTS @ NO RFI @ SELE CONTAINED [~ &5
XTAL CONTROLLED @ LEVEL ADJUSTABLE FROM FRONT R
fat. Pend.
supphed with. Inttructigns, whematic, template.
hardwoare. Operating Voltage: 3.4 - 60V PP.1A,
designed  lar Stondard  Commuwmications  Hand-
halds, (Calidfarma reudents odd 6% +oles i

[i PP-1 = §55.00, #P.2 =$58.00, PP-1A = $54.00 4 g |

AMERCARE PP-1M » $55,00, PP-2M = $58.00, M sares-Mobile !m

PP-1K=$66,00, PP-2K=$68.00, K-3aries = Dalay Helay | WO
LETTERING OF UNITS GFTIONAL ADD $1.00

Avarlable ar. Ham Radio Center  {HODI 375.3636
SEE YOU iaanvar Gola, LW Electionics

13031 2393-5525

P . ; N
YTON Nakland Cakd, M- Vran {4151 763 5262

PP-1 AT DA ushec Canade VE Sermces 4731 658- 188

New York City Harenon 1516 2927990

‘Plpoceommumcanons Fcliwosd, Catornia 90028

213/852-1515

COHOON AMATEUR SUPPLY

TRENTON, KENTUCKY 42286 Wl

YAESU

TEN-TEC

AUTHORIZED DEALERS IN KENTUCKY FOR:
YAESU, TEN-TEC, TEMPO, ICOM  WE ALSOSELL

KENWOOD

WE SERVICE
WHAT WE SELL

et

CALLUS SOON 502-886-4534

] KenwOod'
- m Tenlec
' Yaesu =

I Colhns
- . Dentron
. W Drake

Amateur Headquarters for the Northeast

DIRONDACK
185-191 West Main Street ® P.O. Box 88

Amsterdam, N.Y. 12010 Tel. (518) B42-8350
Just 5 minutes trom N.Y. Thruway —Exit 27




ull coverage of

: ’:IO-T 60 meter bands. . |
350 watts P.E.P. or CW input. ‘
at has eve

Frequency Readout
{Optional).

Plug-in auxiliary VFO , l
or crystal oscillator y u : v r n ®

(Optional).

i

e 350 XL was. desugned to fill all the operuimg require- ‘ ‘ The At[us 350-XL is the State of ihe Artin Amafeur Radio‘

r Wheiher you opemfe fixed,

‘Transceivers for \‘he Next Decude, buf cvullubie foduy at
your ham deafer ‘ ‘




For Spare Time Income, Your Own Business or a Career..

LEARN TO SERVICE
COMMUNICATIONS/CB
EQUIPMENT...THE NRI WAY

Career opportunities are CB Specialist
opening up fast Course now available
for the man trained NRI now offers a special course in CB

Servicing, You get 37 lessons, 8 reference
textts, your owmn CB Transceiver, AC power
supply and multimeter . . . for hands-on
iraining. Also included are 14 coaching
units to make it easy to get your
covnmercial vadio telephone FOC

license --enabling you 1o test, install and
setvice communications equipment.

in commmunications.

The field of communications is bursting
out all over. In Citizens Band alone,
class “I¥" licenses grew from | to over
2.6 million in 1975, and the FCC
projects about 15 million U.S. CB'ers by
1979. That
means countless
careers in design,
installationr and

Commercial, and Amateur communica-
fions: a digitallv-synthesized 400- channef

B WVHE transceiver and AC power supply.

‘This 2- m&er tran:y:,ei\.re[gh gives y(})]u]

“Power-Cn'™” fraining, Then we he p

ye gef your FCC Argnateur I_tcensnl.3 Over a million r?en

with special instructions so vout can go have enrolled with NRI

on the air. &ﬁnd for the free Nijill catalog ﬂgg discovier

. ) . why more than a million men like vourseit
The ccu:p!ete program includes 43 have chosen the NR1 way the righf way to
kessons, & special reference texts, and et apead. Read how yout leam from bite-
10 training kits. Also included are: size lessons, progressing at your own speed

_yourown electronics Discovery Leb, 6 your FCC license and then into the

a tew Antenna Applications 1.ab, an communications field of vour choice,

maintenance. Start training
wow, the NRI way, to get
your FCC license and
qualify for one of
these apenings.

400-channel, digitall Y- Diqgt)ghl%q {.; rﬂ{%ﬁﬁ&?ﬁfﬁ%ﬁs There's no obligation and no salesman
synthesized VHF Transceiver. 1. course covers AMand FM Trans- will cal,

The NRI Corrplete Communications mission Sysierns; Radar Principles; Marine,

Course teaches you to service and adjust Aircraft, end Bigital Electronics; and Mobile Send coupon

all types of two-way radic equiprent Communications. Yeu must earn your first n £

fincluding CB), using the one unit thet class radio telephone FOC license ar you ow ior

is best equipped to train you for CB, get your maoney back FREE NRI catalog

(S V- S T S B Gl b SN S S S SN SEET BN A S SUVT MO NS S S SN S S R — e —— — =

E I
e Rush o e NRI SCHOOLS
1SR Borne Truining I the fr?z catalog of my Lhomg {select u’ 8 cGraw-Hill Continuing Education Center ]
b e only one, please). No salesman will call, o I8 2039 Wisconsin Avenue, 19-047 |
3 ,:": poie? i | Complete Commamcations Hectronics with U8 ﬂn i WO:ShIﬂQTOI'L DL, 2006
A ¥ l » OO Licanses « Aircralt, Mobile, Marine Electronics I
- = I :jl ;“ -‘:D'f‘-ﬂn&gzs Crurse APPROVED UNDER Gt BILL f taken for career purposes. I
Dot L mateyr K2 B . B
[ Basic and Advnred L1 Check box for Jetails. I
L.} industriaot and Business Elacronics
3 . Bigital Computer
" ' E . ;i'ecrmnir.sk" tlectrome Tarhnnlogy = Basic Hlectroncs I
1 Aude Serwang
it coupan is rnissinq, l (Choose trom 5 coirses ame . - | B =
: - - [ £} Apphonce Servicing iFleass Prot
write to: NRI SChOOlS' . Homeoener & Proiessional Repeirs
McGraw- FBl E 1 Aulomoive Mechanics Wreat _— I
Contimuing Education '- ?Uste; Avtomatiee Tackmerr * Tung-Up and Basic l
. epms
GETIIE‘E, . E i1 Ao Alr Conditionimo Ciby FStete iy, - I
Wiscansin Avenue, L Air Candihaning & Wakigeration ) '
WhSMQt%m E é-:l;:{imi‘g"a:}i&nﬁﬂ?ﬂqf"L?e;;r:ﬁ@f Crerrse m Air Azireitited Member Matonml Hame Studv Caunal I
DC. 20616  Condibonioa, Refngeroton f Heat |

B2 OS5



OW FROM Wilson:

AMATEUR. ANTENNAS ROTORS - TOWERS

3 CRANK-UP
TOWER MODELS \ | : I]
AVAILABLE ¢ | D AMATEUR ANTENNAS
TT-45 FREESTANDING "" J The Wilson 204 15 the pest-and mnst economieal antenna of a5 type an the ndket
CRANK-UP TOWER, 45 Et. g — - i JFoun elements oiv o 26° boum plus & Ganma Match ino balun rerquired) make tor

i i high pertosmance on CW & phone actoss the entire 20 mater bard. The 204 NMeno-
K K i bander 15 buiit rugged at the high siress points Lsing taper swaged slotied tuiing
¥ / ,‘y permits largw diameter tubing where 1t counts, For mazunurm strength with mimimuni
wind loading.

The TT-45 will support 8 sg. ft. :
atf a height of 39 ft. freestanding \
when properly bracketed to a%
house or wall at the 8 ft. level, %

The loads decrease as the iQ
tower extension Mast is fength- <%
ened, {Loads are based at 78 %
mph and load permitted on the

The DB 15 the mewest additron to the Wilson ling ut antennas, Desigried tor the
aiviateut who wants a lightwemght economical antenna peckage, the B33 romple
mments the M204 for an excellent DXers comtunation.

tower decreases with increases | " Al Wilson fdonoband and Puohand beams have the following common fratires!
in wind speed over B0 mph.) i - T_aper Swaged | ubing » Adjustable 5 L) Gamma Match
The fower can be complefely - _ L L o G ™
. . - . o ! lements .
freestanding with our new con- - =2 ar 37 Aluminem Booms + Heayy Eaxtraden Etement to Brom Mournts

crefe or tower rofafing bases,
which allow the use of our
raising fixture. Using these ac-
cessories, the towers can be in-
stalied by one man easily.

List. .. $329.00
FOR THE TOWERING SIGNAL -
WILSON'S $SST-64 GUYED
CRANK-UP TOWER, 64 Ft.
All stegl tubing is yalvanized:§
ted and conforms to ASTM,
figations tor ywears of 7
ance free service
rmade of 4 sectionsg
457, 28" and
dlametpxs aive
and virtually

WR 1000 ROTOR

The Hotor everynne has been waiting years for —

dble uf the largest arrays up to 25 5q. it.—Superior

3 ;:-rup p|tch&s ~ Full 4,000 inch Ibs. of turning

torgue, Braking system requires 12,000

inch Ibs, hefore over-riding — accepts

-2 - 3 masts - Weighs 60 tbs, — Gize:
=231 diameter, 19" high.

$s5T-64
CRAN K~I.EP

_7 fie Fines: Rotor in the Market Taday
WH 1090 ... ... ... $429.00 List

WR 500 ROTOR
He Wilson WRS00 Rator has

- T80 inck Ths, of turming torque
: Vbnrfarp s’fallmq R

In dddltm!l'i $pe<:m1 Braking
- Systemn requires 1300 inch [bs.
] 7 7 ) 0ot torgue before windeditling—
ouym;;:tsief: ia:nsid;;;;_ o ] - S This s _mare. than, twice the
; LT EI L T pbraking  ability of the other
wn‘ooo ROTOR L _'_c'c_nﬁpgrgble rator being mar-
e T S BERR T okated.
+¥ull 98 Steel Ball Bearing race-
o wdy asstires elimtnation of side
T Aorgue jamming when Rotor is
Jomounted in line with the mast,

ng. sltm ftag nOfé “LiB'
fngy mmded

fistT7 . ($235.00”

" ’Wr 'nq sur!m Wma Lnanm Asxm ed
Modai A . atBAJWH
o b, -
M40
Mé620
ME0
M204
203
M155
M54
M153
M10m
M108
M10S
M123
DBE4

“Recommended for antennas of
75 sy, it or less . .. weighs
20 Ibs.

The

WR500 Rotor .. $129.95 List

IR43 16 a3 149.00

DB33 15 EES 109.00

AVAILABLE THRU YOUR LOCAL DEALER

FOR THE NAME OF YOUR GOR FOR A FREE CATALOG OF
NEAREST AMATEUR DEALER THE ABOVE PRODUCTS, CONTACT:

p
Prices Effecflve

4788 SO. POLARIS AVENUE « LAS VEGAS, NEVADA 89103 » (702) 739-1931 + TELEX 682522 Thru April, 1977
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SPECTRONICS .

For economical RTTY, B -

MADNESS!

Low-Cost 220 MHz FM Mobile
Transceiver

Compaci mohie pg fransmils al bolh t0owall and  1-watt
power and has 12-channs! capability m the 220425 MHz
band. Trangmullar has an ADL crcud. An AFC arcult
% 95 manilors arfenna SWA. Complete
179 mulliple FET kont end wilh high |
Hndal 13-509 G rgsonalor e, cergrie filters,

communicate with HAL.

The HAL ST-6 RTTY demodulator is built to the
highest standards, yet is priced to be easy on your
pocketbook. And you'll be getting a true value for
your money. Features and options abound to give
you maximum flexibility. The ST-6 offers autostart
operation, has an antispace feature, gives you switch
selection of 850 Hz and 170 Hz shifts. Overall
quality is reflected in components like a custom
loop/low voltage power transformer and plug-in
glass-epoxy PC boards. Filters and discriminators
are designed for standard RTTY tones. Options
include: 425 Hz discriminator for optimum reception
of commercial press RTTY. AK-1 AFSK oscillator
or XTR-100 crystal-controlled AFSK osciilator for
transmission. Table or rack mount cabinetry. And,
for VHF FM RTTY, you can buy the extremely
economical ST-5 demodulator with the ST-BAS
autostart option, plus the XTK-100 or AK-1
AFSK oscillator. For complete details on the
ST-6, ST-5 and other fine products,
communicate with HAL today!

FROM $147.50

TO $266.50
KIT FORM

HAL Communications Corp., 807 E, Green Street
Box 365, Urbana, Hlincis 61801 « Telghone: t2l?_} _367-_7373

Midland Mobile 2-Meter
12-channel FM Transceiver

Full 15 watts of oulput power. or culs to T wall for shart
1angge hansmessions Coinplete multiple FET Gonl end gou-
& 95 pled with high O rasonatar titer ang
199 caramic filers  Back-ighted S.HF
Model 13-300 meter easy.ulow channel wal

~XTTENTION GROUPS~
Special group prices avail-
able. Contact us [ur details.

CHARGE IT ON YOUR MASTER
THE RADIO AMATEUR’S LIBRARY CHARGE O BANK MWERICARD
Special money saving offer! This set of 12 of the most popular League
publications includes: THE RADIO AMATEUR'S HANDBOOK, (paper edition),
A COURSE IN RADIQ FUNDAMENTALS, THE ARRL ANTENNA BOOK, THE
RADIO AMATEUR’S VHF MANUAL, ARRL ELECTRONICS DATA BOOK,
THE RADIO AMATEUR'S LICENSE MANUAL, SOLID STATE DESIGN FOR
THE RADIO AMATEUR, SINGLE SIDEBAND FOR THE RADIO AMATEUR, values.
HINTS AND KINKS, FM AND REPEATERS FOR THE RAD|IO AMATEUR,
UNDERSTANDING AMATEUR RADIQ, ARRL HAM RADIO OPERATING ' ‘
GUIDE, and SPECIALIZED COMMUNICATIONS TECHNIQUES FOR THE ; .
RADIO AMATEUR, Editions sent will be those available at the fime the order is S PECTRO N Ics
received. This special offer applies only to orders sent to ARRL Headquarters. ' ¥
Only complete sets of these publications are available at the special price of [ 1009 Garfield St., INC
$40.00 per set postpaid (including Canada and foreign.} -
THE AMERICAN RADIO RELAY LEAGUE

225 MAIN STREET
NEWINGTON, CT 05111

Write for
FREF. 1917
BUYERS GUIDE
§ 4 Pages uf
Amateur Radio
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GLB PUTS
THE ENTIRE
2M.FM.BAND

The HAL RVD-1005
video TTY unit
puts all these features
in the picture.

INTHE PALM
OF YOURHAND!

It had to happen. A tiny frequency syn-
thesizer for your favorite two meter
hand-held rig is finally here, and it bad o
come from (GLB Electronics, the pioneer
in Amateur Radio Channelizers.

The amazing GLB 200 gives your hand-
held complete two-meter coverage from
146 to 147.995 Mhz. in 5 Khz. steps, with

built in repeater offset, both pits and e RS Eianl
minus BOO Khz! The 200% the ultimate in e HAL RVD-1 ¢ TTY unit Inyo
operating convenience, with an incredibly start enjoying silent, trouble-free TTY reception.
fow current drain of just 3.5Ma. in T fhe RVD-1005 converts the output of any Tl into a clear,
receive mode. That's less than the current - gasy-to-read TTY video readout. The output signal can be

drain of most touch tone pads. " fedto a TV monitor—like the RVD-2110 monitor shown—or,
r:foig ’r‘]e‘l’;?"a 200 will O.F’:rate‘f”'th any . with slight modification, any standard TV receiver. The fea-
and-held transceiver, with spurious out- . 4,066 speak for themselves. We've included everything the

puts over 60 DB down! Space does not

aliow us to show complete specs. here,
but we're proud of them. Write us for

more informaticn, or to order your GLB

b serious amateur requires for TTY receiving at its best.
i Best yet, the RVD-1005 is built to commercial standards,
yet Is priced at a level the amateur TTY enthusiast will find

200. You want unlimited flexibility with . very affordable.
your hand-held two meter transceiver, For an in-depth picture, write today for completfe
and GLB wants to hand itto you. information. .

The alf new state of the art GLB 200.
Completely wired and tested, no other
options required, just $259.95.

Y I
We welcome Master Charge or " I : $ 395'00 .

BankAmericard, HAL Communications Corp., Box 365, 807 E. Green 3t.

\ {Irbana, lllinois 61801 » Telephone: (217) 367-7373
LB ELECTRONICS,
TIRED .- GRANKING?

. MOTORIZEYOURTOWERWITHOURELECTRICHOIST/WINCH

-+ STURDY ——RELIABLE — EASILY INSTALLED
g o IN USE ON E-Z WAY, HEIGHTS, TRI-EX, TRISTAQ, ROHN,

™ ALUMA, VERSATOWER, ETC,
TOWTEC CORP. Dept. 20 $1 95

L2 118 ROSEDALE RD., YONKERS, N.Y. 10710 Tel. (914) 779-4142

ey

LRL-70 ANTENNA 70’ LONG, B0 & 40M Pawer rating 2 kw. P.E.P. ar over
11111
ks

. ICOM IC-230 2m FM Transceiver
Regular $489 - Now Only $349

AMATEUR ELECTRONIC SUPPLY $65.00

/t Fiat-top now made of 14-2 copparweld wire

2

OPERATES ON 2 BANDS AUTOMATICALLY . N '
1. Loading coils far 80 & 400 daublet operation 3. caenter m;ulator with female coax connector to

4828 West Fond du Lac Avenue  Mitwaukee, Wis. 53216 mCont. 5 adjustable ends to set 80 meter respnance ake PL-259 plu
Garen & Phn&\le: (;113) 61‘;12'42[?0 . Flond USA ppd. SVJR 1.5:1 or less at resonant frequencies - F'%’fﬁ%g%}ﬂ%&égf ta e an rope
; in Cleveland, and Crlando, Flonda . B
ranch Stores (n Ueveland. Uno 2ne Srans. LATTIN RADIO LABORATORIES *+ Box44 * Owensboro, Kentucky 42301
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The HAL DKB-2010 keyboard does double duty.

Fér the price of an ordinary keyboard, you can send
both TTY and CW. At the flick of a switch, send TTY at all
standard data rates, or perfect CW at 8—60 wpm. You get
complete alphanumeric and punctuation keys, a “DE—call
letters” key, even a “QUICK BROWN FOX...” diagnostic key
for TTY. In both modes, you have a three —character buffer
for bursting ahead (larger buffers available), and in the CW
mode you can adjust the dot-to-space {weight) ratio fo your
liking.

Like all HAL products, the DKB-2010 is built to commer- -
cial standards--yet this solid-state unit is available at a price
you'll appreciate. It's like geiting two keyboards for the price
of one.

For all the details, write today. We'll answer you on the

HHl] $395.00

HAL Communications Corp., Box 365, 807 E. Green 5t.
Urbana, Iinois 61801 « Telephone: (217} 367-7373

NEW!!
2METER
PREAMP

FOR TRANSCEIVERS

The QSA-5preamp is a high performance,
low noise preamp for improving the ra.
ceiving sensitivity of 2 Meter transceiv.
ers, This preamp teatures easy instal-
lation with no modification to the trans.
ceiver required.

e VERY SENSITIVE
* AUTOMATIC
TRANSMIT BYPASS
¢ ALL MODES~—
FM, AM,CW & SSB
* BYPASS SWITCH
* LOW INTERMOD
* COMPACT SIZE
o LOW NOISE
JANEL CIRCUITRY

Order Direct From JANEL

ONLY $39%

Plus $1.20 Shipping & Handling
FULL1YEAR WARRANTY

QSL — CARD — QSL

e Key — Black Ink

® Border — Blug Ink

® Call — Name — Address
Red Ink

® Size — 312 x 512

® Glossy Stock

¢ Standard Repori Form
on Heverse Side

100 Cards $8.00
Additional 100 - $5.00

WRITE FOR FREE CATALOG

RUSS O'LAUGHLEN

KANSAS CITY. MISSOURI 64115

Mail Check or Money Order To:
RUSPRINT ~ P. O. BOX 7575 - NORTH KANSAS CITY, MO. 64116

QSA-5

Typical Specifications
Noise Figure —2dB
Bandwidth — 4 MMz
Gain (Receive) —15dB
VSWR (Transmit) — 1.2
Transmit Power — | fo 30 watis
Power required — 12 volis at 40 mA
Size — 1x4x3% inches
Connectors — RCA Phono Jacks

156 DOST=

Write for a full catalog of receiving
preamps, converters and precision oscil-

Janel

Laboratories

DN 33125.E.van Buren Blvd. (Lo
;ummmn| CORVALLIS, DREGON 97130 [@
. Telephone (503} 757.1134 _}
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fspecia/y /n fodgl solid state
HF Jranscewer 7echnology

Since 1969, the year in which TEN-TEC introduced
the first solid-state HF fransceiver, progress has been
rapid. It was in this year that we praduced the POWER-
MITE which triggered the booming QRPp activity. Two
years later, the ARGONAUT followed, demonstrating that
Ham Radio can be more than just push-button com-
munication.

Then, in 1972, a break-through — the 100 watt 405"
solid state linear amplifier which requires but two waits
of rf drive power. And in 1973 the 200 watt TRITON

- m-’fmnm tpy

Argoaut

$88/CW 5 walls input. Fully solid-state.

“405” Linear

tade its debui, with unique and exciting operating
